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Preface

Thank you for purchasing the MD810 series AC drive developed and manufactured by Ino-
vance.

The MD810 series is a new-generation low-voltage AC drive (multi-drive system). It is also

a common DC bus drive system consisting of a power supply unit and multiple drive units,
which can meet requirements of a single mechanical device with multiple drive points and
continuous production line system. It is widely used in metal products, printing and packag-
ing, textile printing and dyeing, chemical fiber and plastics, small-sized papermaking, hoisting
and other industries.

The MD810 series AC drive consists of the MD810 power supply unit and MD810 drive unit. This
guide describes the product information, installation, troubleshooting, and parameters of
both the power supply unit and drive unit.

The MD810 series power supply unit comes into five structures and can be classified into the
booksize unit with identical width and height and the vertical tower unit. The MD810 series
drive unit also comes into five structures and can be classified into the booksize unit with
identical width and height and the vertical tower unit. The drive unit can be a single-axis or
dual-axis drive unit.

Type Structure Width Power Range
50 mm 22 kW
100 mm 45 kW
Booksize
Power supply unit 200 mm 110 kW
300 mm 160 kW
Vertical tower 180 mm 355 kW
50 mm 1.5kWto 7.5 kW
100 mm 11 kW to 37 kW
Booksize
Single-axis 200 mm 45 kW to 75 kW
Drive unit 300 mm 90 kW to 160 kW
Vertical tower 230 mm 200 kW to 355 kW
50 mm 1.5 kW to 5.5 kW
Double-axis Booksize
100 mm 7.5 kW to 18.5 kW




Preface MD810 Series AC Drive (Multidrive System) Function Guide

§ Initial Use

Read through this user guide carefully before use for the first time. If you have any question
concerning product functions or performance, contact Inovance for technical support.

§ Standards Compliance

The following table lists the certifications and standards that the product may comply with.
For details about the acquired certificates, see the certification marks on the product name-

plate.
Certification Directive Standard
EMC Directive 2014/30/EU EN 61800-3
CE certification LVD Directive 2014/35/EU EN 61800-5-1
RoHS Directive 2011/65/EU EN 50581
UL61800-5-1

cULus certification
CSA C22.2NO. 274-17

EN 61800-5-2:2016

fe T ff (ST EN 62061 :2005/A2:2015
safe _orque O (S_ 0) Machinery Directive 2006/42/EC
function certification EN 1SO 13849-1:2015

EN 61508 eC.2:2010

§ Safety Performance

Item Performance
SiL SIL3, IEC61508
SILCL3, IEC/EN62061
PFHd PFHd < 1.5x10™[1/h]
Cat. 3,ENISO 13849-1
PL e, ENISO 13849-1
MTTFd 36824 years (high)
DCavg 0 (Troubleshooting strategy is adopted, so DC is not
applicable)
HFT 1
SC 3
Application mode High demand or continuous mode
Response time <20ms
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@ The preceding standards are complied with only when the EMC-related requirements de-
scribed in this user guide are observed.

@ Theintegrator who integrates the drive into other devices and attaches the CE mark to the

final assembly has the responsibility of ensuring compliance with CE standards and European
standards.

@ The 160 kW to 355 kW vertical tower drive unit meets C3 and does not meet C2. Other models
meet C2 with the filter and meet C3 without the filter.

@ For more information on product certifications, contact Inovance agent.
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Fundamental Safety Instructions

Safety Precautions

B Read the safety precautions before installing, operating, and maintaining this equipment.

B To ensure personal and equipment safety, follow all safety precautions marked on the
product and described in the guide when installing, operating, and maintaining this equip-
ment.

B "CAUTION", "WARNING", and "DANGER" in the user guide only indicate some of the precau-
tions that need to be followed; they just supplement the safety precautions.

B Use this equipment according to the designated environment requirements. Damage
caused by improper use is not covered by warranty.

B Inovance shall not be liable for any physical injuries or property loss caused by improper

use.

Safety Levels and Definition

A DANGER |Indicates that failure to comply with the notice will result in severe person-

alinjuries or even death.

AWARNING Indicates that failure to comply with the notice may result in severe per-

sonal injuries or even death.

ACAU-“ON Indicates that failure to comply with the notice may result in minor or mod-

erate personal injury or damage to the equipment.

General Safety Instructions

B Drawings in the guide are sometimes shown without covers or protective guards. Remem-
ber to install the covers or protective guards as specified first, and then perform operations
in accordance with the instructions.

B Thedrawings in the guide are shown for illustration only and may be different from the
product you purchased.

B Operators must take mechanical precautions to protect personal safety and wear protec-
tive equipment, such as anti-smashing shoes, safety clothing, safety glasses, protective
gloves, and protective sleeves.

| Unpacking
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AWARNING

Do not install the equipment if you find damage, rust, or signs of use on the equipment or accesso-
ries upon unpacking.

€ Do notinstall the equipment if you find water seepage or missing or damaged components upon
unpacking.

€ Do notinstall the equipment if you find the packing list does not conform to the equipment you
received.

ACAUTION

@ Check whether the packing is intact and whether there is damage, water seepage, dampness, and
deformation before unpacking.

€ Unpack the package by following the unpacking sequence. Do not strike the package violently.

€ Check whether there are signs of damage, rust, or bumping on the surface of the equipment or ac-
cessories.

@ Check whether the package contents are consistent with the packing list before unpacking.

Storage and Transportation

AWARNING

@ Large-scale or heavy equipment must be transported by qualified professionals using specialized
hoisting equipment. Failure to comply may result in personal injuries or equipment damage.

€ Before hoisting the equipment, ensure the components such as the front cover and terminal block
are secured firmly with screws. Loosely-connected components may fall off and result in personal
injuries or equipment damage.

€ Never stand or stay below the equipment when the equipment is being hoisted by the hoisting
equipment.

€ When hoisting the equipment with a steel rope, ensure the equipment is hoisted at a constant speed
without suffering from vibration or shock. Do not turn the equipment over or let the equipment stay
hanging in the air. Failure to comply may result in personal injuries or equipment damage.

/\cAUTION

€ Handle the equipment with care during transportation and mind your steps to prevent personal
injuries or equipment damage.

€ When carrying the equipment with bare hands, hold the equipment casing firmly with care to pre-
vent parts from falling. Failure to comply may result in personal injuries.

€ Store and transport the equipment based on the storage and transportation requirements. Failure to
comply will result in equipment damage.

€ Avoid storing or transporting the equipment in environments with water splash, rain, direct sunlight,
strong electric field, strong magnetic field, and strong vibration.

€ Avoid storing the product for more than 3 months. When the product needs to be stored for an ex-
tended period, take more strict protection and necessary inspection.

@ Pack the equipment strictly before transportation. Use a sealed box for long-distance transportation.

€ Never transport the equipment with other equipment or materials that may harm or have negative
impacts on this equipment.

Installation

& DANGER

€ The equipment must be operated only by professionals with electrical knowledge. Non-profession-
als are not allowed.




MD810 Series AC Drive (Multidrive System) Function Guide Fundamental Safety Instructions

&WARNING

L 4
L 4
*

*

*

*

Read through the guide and safety instructions before installation.
Do not install this equipment in places with strong electric or magnetic fields.

Before installation, check that the mechanical strength of the installation site can bear the weight of
the equipment. Failure to comply will result in mechanical hazards.

Do not wear loose clothes or accessories during installation. Failure to comply may result in an elec-
tric shock.

When installing the equipment in a closed environment (such as a cabinet or casing), use a cooling
device (such as a fan or air conditioner) to cool the environment down to the required temperature.
Failure to comply may result in equipment over-temperature or a fire.

Do not retrofit the equipment.
Do not fiddle with the bolts used to fix equipment components or the bolts marked in red.

When the equipment is installed in a cabinet or final assembly, a fireproof enclosure providing both
electrical and mechanical protections must be provided. The IP rating must meet IEC standards and
local laws and regulations.

Before installing equipments with strong electromagnetic interference, such as a transformer, install
a shielding equipment for the equipment to prevent malfunction.

Install the product on an incombustible object such as metal and do not contact or attach the prod-
uct with combustible objects. Failure to comply will cause fires.

/\cauTion

*

Cover the top of the equipment with a piece of cloth or paper during installation. This is to prevent
unwanted objects such as metal chippings, oil, and water from falling into the equipment and caus-
ing faults. After the installation is completed, remove the protective guard. Failure to comply will
block the vent and affect heat dissipation, causing overheat of the product.

Resonance may occur when the equipment operating at a constant speed executes variable speed
operations. In this case, install the vibration-proof rubber under the motor frame or use the vibration
suppression function to reduce resonance.

Wiring

& DANGER

*

L 4

*

*

Equipment installation, wiring, maintenance, inspection, or parts replacement must be performed
only by professionals.

Before wiring, cut off all the power supplies of the equipment, and wait for at least the time desig-
nated on the equipment warning label before further operations because residual voltage still exists
after power-off. Measure the direct voltage of the main circuit and ensure that the voltage is within
the safety range. Failure to comply will result in an electric shock.

Do not perform wiring, remove the equipment cover, or touch the circuit board with power ON. Fail-
ure to comply will result in an electric shock.

Check that the equipment is grounded properly. Failure to comply can result in electric shock.

-11-
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&WARNING

@ Do not connect the input power supply to the output end of the equipment. Failure to comply will
result in equipment damage or even a fire.

€ When connecting a drive to the motor, check that the phase sequences of the drive and motor termi-
nals are consistent to prevent reverse motor rotation.

@ Cables used for wiring must meet cross sectional area and shielding requirements. The shield of the
cable must be reliably grounded at one end.

@ Fix the terminal screws with the tightening torque specified in the user guide. Improper tightening
torque may overheat or damage the connecting part, resulting in a fire.

@ After wiring is done, check that all cables are connected properly and no screws, washers or exposed
cables are left inside the equipment. Failure to comply may result in an electric shock or equipment
damage.

Power-on

& DANGER

@ Before power-on, check that the equipment is installed properly with reliable wiring and the motor
can be restarted.

@ Before power-on, make sure that the power supply meets product requirements to prevent product
damage or even a fire.

€ Do not open the cabinet door or protective cover of the product, contact any wiring terminal of the
product, or remove any part of the product at power-on. Failure to comply will result in an electric
shock.

Operation

& DANGER

€ The equipment must be operated only by professionals. Failure to comply can result in death or
personal injury.

€ Do not touch any connecting terminals or disassemble any unit or component of the equipment
during operation. Failure to comply can result in an electric shock.

&WARNING

@ Do not touch the equipment enclosure, fan, or resistor with bare hands. Failure to comply may result
in personal injury.

@ Prevent metal or other objects from falling into the equipment during operation. Failure to comply
may result in a fire or equipment damage.

Maintenance
& DANGER

@ Equipment installation, wiring, maintenance, inspection, or parts replacement must be performed
only by professionals.

@ Do not perform maintenance with power ON. Failure to comply can result in electric shock.

@ Before maintenance, disconnect all the power supplies of the equipment and wait for at least the
time designated on the equipment warning label.

@ In case of a permanent magnet motor, do not touch the motor terminals immediately after power-off
because the motor terminals will generate induced voltage during rotation even after the equipment
power supply is off. Failure to comply will result in an electric shock. Failure to comply will result in
an electric shock.

&WARNING

@ Perform routine and periodic inspection and maintenance on the equipment according to mainte-
nance requirements and keep a maintenance record.

Repair
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& DANGER

€@ Equipment installation, wiring, maintenance, inspection, or parts replacement must be performed
only by professionals.

@ Do not repair the equipment with power ON. Failure to comply can result in electric shock.

@ Before inspection and repair, disconnect all the power supplies of the equipment and wait for at
least the time designated on the equipment warning label.

&WARNING

@ Submit the repair request according to the warranty agreement.

€ When the fuse is blown or the circuit breaker or earth leakage current breaker (ELCB) trips, wait for
at least the time designated on the equipment warning label before power-on or further operations.
Failure to comply may result in death, personal injury or equipment damage.

€ When the equipment is faulty or damaged, the troubleshooting and repair work must be performed
by professionals that follow the repair instructions, with repair records kept properly.

@ Replace quick-wear parts of the equipment according to the replacement instructions.

€ Do not use damaged equipment. Failure to comply may result in death, personal injury, or severe
equipment damage.

@ After the equipment is replaced, check the wiring and set parameters again.

Disposal

&WARNING

@ Dispose of retired equipment in accordance with local regulations and standards. Failure to comply
may result in property damage, personal injuries, or even death.

@ Recycle retired equipment by observing industry waste disposal standards to avoid environmental
pollution.

Safety Labels

To guarantee safe operations and maintenance of the equipment, follow the safety labels on
the equipment. Do not damage or remove the safety labels. The following table describes the
meaning of the safety labels.

Safety Label Description

@ Read through the safety instructions before operating the equipment.
Failure to comply may result in death, personal injuries, or equipment
damage.

A C 10min @ Do not touch the terminals or remove the cover with power ON or within
10 min after power-off. Failure to comply will result in an electric shock.

A
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1 Commissioning Tools

The commissioning tools of the MD810 AC drive mainly include the LED keypad, the external
LCD operating panel, and the commissioning software.

1.1 LED Keypad

The LED keypad is used to set/modify parameters, monitor the status of the power supply unit
and the drive unit, and automatically tune motor parameters. The following figure shows the
appearance and keys of the LED keypad.

/ \ RN FWD ERR/TCRPM , Function indicator
/ \ REV TUNE HZ
“‘/ \ o000 LED display area
| R A X o A
\ | Key
® © ©® ® ®
\\ / MODE A W SHIFT ENTER
\ / -CHARGE& Ca
AN
~_ Figure A
RUN FWD ERR/TCRPM , vy Function indicator
REV TUNE HZ
I:l l_-l I:l I_—I I_-I LED display area
L0, 0,
Key
® ©® ©® ® ®
Note: MODE A W SHIFT ENTER
Figure A shows the single-axis LED keypad. CHARGE Axis 1/Axis 2 selection
Figure B shows the dual-axis LED keypad. [ UI]&AXIIZ]%!Z

Figure B

Figure 1-1 Appearance and keys of the LED keypad

1.1.1 Indicators

In the following table, indicates "on", ' indicates "off", and indicates "blinking".
Table 1-1 Indicator descriptions
Indicator Status Description
RUN RUN Off: Stop

Operation

indicator RUN On: Running

FWD/REV : ;
FWDIREY Off: Forward operation

Forward/Reverse

operation On: Reverse operation

. . FWD/REV

indicator
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Indicator Status Description

ERR/TCITUNE Off: Speed control mode

ERR/TC/TUNE
On (green): Torque control mode
Fault/Torque ERR/TC/TUNE
control/Auto- Blinking one time per second (green):
tuning indicator ERRITC/TUNE Auto-tuning
[ | Blinking four times per second (red):
ERR/TC/TUNE Faulty state
RPM/HZ A v

Speed/Frequency unit: rpm/Hz

i . . Current unit: A
= 8 ! Voltage unit: V
Hz A \%

Parameter unit: %

1.1.2 LED Display

The LED keypad provides 5-digit LED display to indicate the frequency reference, output fre-
quency, various monitoring data, and fault codes.

Table 1-2 LED display and actual data
LED Display | Actual Data | LED Display | Actual Data | LED Display | Actual Data | LED Display | Actual Data
0 0 B 7 d D o o
| 1 8 8 E E P P
c 2 9 9,¢g F F r R
3 3 A A H H r T
Y 4 b B J J U U
5 5,S C C L L u u
6 6 c C i N
1.1.3 Keys
Table 1-3 Functions of the keys
Key Name Function
()} Programming key Enter or exit menus, and switch parameter query
MODE modes.
L
N Increment key Increase the data or parameter.
L
v Decrement key Decrease the data or parameter.
® Select the displayed parameters in turn in the
J Shift key stop or operation state, and select the digit to be
SHIFT modified when modifying parameters.
()} Confirmation key Ente.r the menu interfaces lgvel by level, and
ENTER confirm the parameter setting.
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Key Name Function

Select AX1 (axis 1) or AX2 (axis 2) as the main axis.

By default, AX1 is selected. This key is available
only for the drive unit.

L Axuyaxa selection key

1.1.4 Parameter View and Modification Methods

The LED keypad uses a three-level menu structure to support operations such as parameter

settings. After entering a menu, you can press :) or 3 to modify the flashing bit of the dis-

played value. The following figure shows the operation flowchart.

Status parameter

(Default) Level 1 menu
L))
= e T § MODE C
- = > L <
cCrrnn Il ]
I RANNN] >
® & & o °
=R S
W o A ) ()
(Back) @ o (Back) @
Pv‘RDE ENTER MODE
Level 2
menu v )
cCr_nrn Cr_nrna y 7
» =T A ) 0 R N i | |" :’_:’ - I’_l’ LI'
A
A
(Back) > .
ac ,J ENTER J 1
oo amee REPeat this process
A
Level 3 o
menu Y >
1 A [ ()
o > pu} t M
- ENTER
Figure 1-2

Operation procedure of the three-level menu

Example: Change the value of F3-02 from 10.00 Hz to 15.00 Hz.

°
A
o > F o«
9 (Back) ®
ENTER MODE
v L
A ca_n
F3-00 »F3-07 ) 3Au3
O]
g ENTER
ENTER
v ® o
S T
o000 0 aon »0 1500
Figure 1-3 Parameter modification

() . . .
a) You can press MEJ)DE or EB#ER to back to a level-2 menu when performing operations in a level-3 menu .

The difference between the two keys is as follows:
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Pressing EN‘.T)ER is to save a set parameter and then back to a level-2 menu and automatically shift to the

next parameter. Pressing M;‘)DE is to give up the current parameter modification and directly back to the

level-2 menu of the current parameter No.

b) If a parameter does not include a flashing digit in a level-3 menu, the parameter cannot be changed.

There are two possible reasons:

(1) The parameter is an unmodifiable parameter such as the drive type, actual measurement, and
running record.
(2) The parameter cannot be modified when the AC drive is in the running status. You can modify

these types of parameters only when the AC drive is in the stop status.

1.1.5 Parameter View

The keypad supports three modes for viewing parameters. The basic mode is enabled by de-
fault, in which all parameters are listed for viewing. You can switch to other quick-view modes
by setting FP-03 as needed.

Status parameter Phr_esi an;ﬁ hold IIl3asic mode User-deﬁn_ed mode Uszr_—fmgdified mode
(Default) this key for 1s. (all parameters)  (parameters in group FE) (modified parameters)
L) 9 L)) L))
= “‘;’ ‘_' = MODE R SHIFT TEE SHIFT = SHIFT P
J < > -aomac FP—O3:><1>_U acr FP—O3:lx> I S >-orac
*. ¢ % & »  Thedefaultinterface
W o /] is returned if no v v v
operations are o ) °
performed for 2s. > ~ o
ENTER ENTER ENTER
v v v
Cr crarno cCrrn
o [ I e [ N |
crhnc crarna
- (N AN ] [l WA ]
o
g
11 cCCru _ooc n
o [ Y | [y i A
Figure 1-4 Parameter view methods

As shown in the preceding figure, the parameter display form such as uF3.02 in the custom-
ized mode menu indicates the parameter F3-02. The method of modifying parameters in the
customized menu is the same as that in the ordinary programming state. You can view the
following types of parameters.

Parameter Type Display Description
. You can view user-defined
3 _ 11 _
User-defined parameters parameters.
User-modified T _ _ You can view parameters
parameters L different from defaults.
All parameters -LREE You can view all parameters.

@ Basic view method

The basic parameter list includes all parameters of the drive. You can query or modify these
parameters by using the method described in “1.1.4 Parameter View and Modification Meth-

)
ods”. Press M:DE on the keypad to switch display of the three types of parameters. After enter-

ing parameter groups, you can view or modify parameters in the same way as described in

-17-
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“1.2 External LCD Operating Panel”.

€ Quick view method

To view user-defined parameters or user-modified parameters, set FP-03 to 11.

Parameter Parameter .
Code Name Default Value Range Description
Ones: Display of the This parameter
group determines
. hether to
Display of 0: Not displayed \év l
function 1: Dlsplayed ISP ay user-
FP-03 11 X defined
parameter Tens: Display of the
g L group and user-
0: Not displayed modified
1: Displayed parameters.

@ Viewing user-defined parameters

®

Long press MoDE on the keypad to enter the "user-defined parameter” mode

and view user-defined parameters.

Method of defining parameters: You can define up to 32 commonly used parameters in group
FE (FE-00 to FE-31). There are 16 user-defined parameters (FE-00 to FE-15) in group FE by de-
fault. You can modify these default parameters as required. If a parameter in group FE is set to
F0.00, no user-defined parameter is configured.

L

If is displayed when you long press pMoDE to enter a menu, the user-defined
menu is empty. The following table shows the default parameters in a user-defined menu.

Table 1-4 Commonly-used parameters in the user-defined menu
Parameter Us.er- Parameter | User-defined
defined Name Name
Code Code Parameter
Parameter
FE-00 FO-01 | Control mode FE-01 Fo-02 | OPeration command
source
FE-02 £0-03 Maln freque.ncy reference FE-03 F0-07 Frequenlc.y source
input selection superposition
FE-04 F0-08 Preset frequency FE-05 FO-17 Acceleration time
FE-06 FO-18 Deceleration time FE-07 F3-00 V/f curve setting
FE-08 F3-01 | Torque boost FE-09 Fa-go | D' function
selection
FE-10 F4-01 DI2 function selection FE-11 F4-03 DIO1 f'unctlon
selection
FE-12 F5-04 | DO1 function selection FE-13 F5.o7 |~ function
selection
FE-14 F6-00 Start mode FE-15 F6-10 Stop mode

€ Viewing user-modified parameters

L)
Long press MoDE on the keypad to enter the "user-modified parameter” mode m
and view parameters different from defaults.
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This mode allows you to access modified parameters quickly. The list of user-modified param-
eters include user-modified parameters that are set to values different from defaults. The list
of user-modified parameters is automatically generated by the drive.

@ Viewing state parameter

In the stop or operation state, you can view rgj ltiple status parameters by switching every bit
of F7-03, F7-04, and F7-05 through the key syt on the keypad.

In the operation state, 32 operating status parameters are available. F7-03 (Parameter 1 dis-
played during operation) and F7-04 (Parameter 2 during operation) determine whether to
display the parameter corresponding to each binary bit. In the stop state, 13 stop status pa-
rameters are available. F7-05 (Parameter displayed at stop) determines whether to display the
parameter corresponding to each binary bit.

[xample

To view parameters (such as running frequency, bus voltage, output voltage, output current,
output power, and PID settings) in the running state through the keypad, do as follows:

1. Each bit of F7-03 (Parameter 1 displayed during operation) corresponds to one parameter.
Set the corresponding bit to 1.

2. Convert the binary value to a hexadecimal value and set F7-03 to this hexadecimal value.

Use the keypad to set the value that is displayed as ,'—,’,'J E ,' F

L)
3. View related parameter values by switching every bit of F7-03 through the key shirT on the
keypad. The following figure shows the setting.

High Low

<

F7-03 [1s]1af 3] 2 o] o] 8] 7] 6] 5] 4] 3] 2] 1] 0]

B]naryOOOOOOOOOOOlllll

Hexadecimal o 0 1 F

You can view other state parameters in the same way as F7-03. The following table describes
the relationship between the state parameters and bits of F7-03, F7-04, and F7-05.
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Parameter Parameter

Code Name Default | Value Range Description

If a parameter needs to be displayed during
running, set its corresponding bit to 1. After
converting the binary number to a hexadec-
imal number, set F7-03 to the hexadecimal
number.

Low-order bits
[LelsT 4] [3[2[ o]

Running frequency (Hz)
Frequency reference (Hz)
Bus voltage (V)

Output voltage (V)
Output current (A)

Parameter L Output power (kW)
H Dlinput state

1 displayed 1F | 0000 to FFFF | Highorderbis
durlng 15[ 14[ 13[ 12] [ 11[ 10[ 9[ s]

operation

F7-03

DO output state
Allvoltage (V)
Al2 voltage (V)
Speed
Counting value
Length
Load speed display
PID reference

Note: The parameters with shading are
displayed by default.

If a parameter needs to be displayed during
running, set its corresponding bit to 1. After
converting the binary number to a hexadecimal
number, set F7-04 to the hexadecimal number.

Low-order bits
[T e sT 4] [ 2[ 1] 0]

PID reference
PLC stage
Input pulse frequency (kHz)
Parameter L—————— Running frequency 2 (Hz)
i ——————— Remaining running time
2 dISplayed 0 0000 to FFFF I Allvoltage before correction (V)

duri ng L———————— A2 voltage before correction (V)

Operation High-order bits Reserved
(1] ] 13[ 12 [] 10] o 8]

F7-04

Linear speed
Current power-on time (hour)
Current power-on time (minut
Input pulse frequency (kHz)
Communication setting value
Reserved
Main frequency (Hz)
Auxiliary frequency (Hz)
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Parameter

Parameter

Code Name Default | Value Range Description
If a parameter needs to be displayed when
the AC drive stops, set its corresponding bit
to 1. After converting the binary number
to a hexadecimal number, set F7-05 to the
hexadecimal number.
Low-order bits
LrlelsTa] [2[2] ]
Frequency reference (Hz)
Bus voltage (V)
Dlinput state
DO output state
. Allvoltage (V)
F7-05 Stop display 0 | 0000 to FFFF A2 votage )
pa ram eter Reserved

Counting value

High-orderbilts15| 14[ 13[ 12] l 11| 10| 9 I 8 l

Length
PLC stage
Load speed

PID reference

PULSE input frequency (Hz)
Reserved
Reserved
Reserved

Note: The parameters with shading are

displayed by default.

4|

NOTE

@ When the drive is powered off and powered on again, the parameters that are selected before
power-off are displayed.

1.2 External LCD Operating Panel

The external LCD operating panel (model SOP-20) is a new-generation commissioning tool of
Inovance for the AC drive. Supporting a wide power supply range and multi-bus, the operating
panel applies to single-drive/multi-drive systems. It provides various functions such as param-
eter settings, state monitoring, simple oscilloscope, parameter copy, fault analysis and locat-

ing, program download, and USB relay.

1.2.1 Appearance and Interface

-21-
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Snap-fit joint
RJ45 port
Display 1: MD810 drive unit Stop
- F2-00 Low-speed speed loop Kp
30
Left soft F2-01 Low-speed speed loop Ti Screw hole
key 0.500s
F2-02 Switchover frequency 1
5.00 Hz Product
. barcode
Direction Right soft key
key
Shift key Help key E;ﬁfy
Running Stop key
key
Status Loc/Rem key
indicator .
USB interface
Figure 1-5 Appearance of the external LCD operating panel
Name Function Description
Left soft key It is used to select the menu displayed in the lower left corner of
the screen.
Right soft key It is used to select the menu displayed in the lower right corner
of the screen.
It is used to quickly enter the equipment list page. On some
Shift key interfaces where operations cannot be interrupted, the quick

model switchover function is disabled and this key is invalid.

Direction keys

The up and down arrow keys are used to select options in a menu
or list, scroll up and down a text page, and adjust a value (such
as setting time, inputting a password or changing a parameter
value).

The left and right keys are used to move the cursor left and right.

Help key

It is used to open a help interface. A help interface varies with the
context (such as the current menu or view). For more information
about the help page, see "Help".

Operation key

It is used to start up the drive in the local control mode.

Stop key

It is used to stop the drive in the local control mode. When the
equipment is faulty, the stop key is used to reset the equipment.

Loc/Rem
switchover key

It is used to switch between the local control mode and the
remote control mode.

Main interface display:
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Figure 1-6 Main interface of the external LCD operating panel

@ Current equipment information: The number in the front is the station No. The following
description is a specific equipment name.

@ Equipment status and fault information: It displays the running status of the current
equipment. When the equipment fails, fault information flashes and the running status is not
displayed.

@ Content area: It displays actual content in this area. The content varies with different inter-
faces. The preceding example view is the main interface.

O Soft key: It displays the soft key function in the given context.

@ Clock: It displays the current time.

@ Control position (drive unit):
Loc: Local control by using the external LCD operating panel is enabled.
Rem: Remote control by I/O terminal or bus is enabled.

Blank: This function is unavailable on the equipment.

1.2.2 Wiring

To implement commissioning, connect the RJ45 interface at the back of the external LCD
operating panel to the RJ45B interface at the top of the MD810 drive unit or power supply unit
using a standard network cable. The following figure shows the interface of the MD810 drive
unit or power supply unit.
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= —— L] _ /
/ Ag// - [ RJ45A G
s T /:/// ‘ |
{ z ‘ RJ45B ﬁ:j |
T — \\ ///

/
Figure 1-7 Connection between the LCD operating panel and unit
2
NOTE

@ The preceding figure takes the single-axis unit (100-mm width) as an example. The RJ45 inter-
face position may vary depending on models.

1.2.3 Status View

After the external LCD operating panel is wired, the status information of the current drive is

displayed on the main interface, as shown in the following figure. Press \ ‘-~ /
to view more status information.

1: MD810 drive unit

01 Running frequency
0.00 Hz
02 Frequency reference

50.00 Hz
03 Busvoltage
540.1V

Device Local 18:05:05

Figure 1-8 Status interface

Press Q\ to enter the equipment list interface. Press \/

N

cursor. After selecting the equipment to be viewed, press to enter the status inter-

face of the equipment.

‘ ) to move the

-4 -



MD810 Series AC Drive (Multidrive System) Function Guide 1 Commissioning Tools

1: MD810 drive unit

¢1:MD810 drive unit
2:MD810 drive unit
3:MD810 drive unit

4:MD810 drive unit

. ower
5MD810 guppeiy unit

Figure 1-9 Equipment list interface
1.2.4 Parameter Settings

Press E in the main interface to enter the parameter setting interface. The following
figure shows the setting procedure.

1: MD810 drive unit Stop 1: MD810drive unit Stop 1: MD810 drive unit Stop
e 01 Parameter setting FO Basic functions - F2-00 Low-speed speed loop Kp

. F1 Motor 1 parameters 30
02 Status monitoring « F2 Motor 1 vector control F2-01 Low-speed speed loop Ti

: ; parameters
03 Device operation F3 V/f control parameters SIS

04 Permission control F4 Input terminals

F2-02 Switchover frequency 1
5.00Hz

Back Remote 18:00:02 Select Back Remote 18:00:47 Back Remote 18:01:13 Select]

1: MD810 drive unit Stop
- F2-00 Low-speed speed loop Kp F2-00 Low-speed speed loop Kp F2-00 Low-speed speed loop Kp
50
F2-01 Low-speed speed loop Ti
0.500s
F2-02 Switchover frequency 1
5.00 Hz

Back Remote 18:05:05 Select]

Figure 1-10 Parameter setting

NOTE

@ To set parameters of other equipment, press on an interface with the boxD to
directly enter the equipment list page and select the equipment.

-25-
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1.2.5 Auto-tuning (Drive Unit)

1: MD810 drive unit Stop

01 Parameter settings
02 Status monitoring

e 03 Device operation
04 Permission control

Back  Remote18:00:02 Select

1: MD810 drive unit Stop

e 01 Auto-tuning

02 Jog

Oscilloscope
03 configu rat?on

04 Oscilloscope start/stop

Back  Remote18:00:02 Select

Set auto-tuning parameters Stop
F1-05 Rated motor speed
1460 rpm
F1-27 Encoder PPR
2500
- F1-37 Auto-tuning selection
0: No operation

Back Remote18:03:46 Select

F1-37 Auto-tuning selection  Stop

0: No operation
. Asynchronous motor
* static auto-tuning
2: Asynchronous motor
complete auto-tuning

3: With-load complete auto-tuning
of asynchronous motor

4 Inertia auto-tuning of asynchronous
motor (available only in FVC)

Back  Remote18:17:46 Select Back  Remote18:03:46 Select
e
e
Figure 1-11 Auto-tuning

NOTE

@ To set the auto-tuning function of other equipment, press

Set auto-tuning parameters Stop
- F0-01 Motor 1 control mode
1: Feedback vector control
F1-00 Mmotor type
0: Common asynchronous motor|
F1-01 Rated motor power
3.7 kw

Back  Remote18:01:13

Set auto-tuning parameters [ Auto-tuning |
F1-05 Rated motor speed
1460 rpm
F1-27 Encoder PPR
2500
- F1-37 Auto-tuning selection
0: No operation

Set auto-tuning parameters Stop
- F0-01 Motor 1 control mode
0: Speedless vector control

F1-00 Motor type
0: Ctommon asynchronous
or

mo
F1-01 Rated motor power
3.7 kw

Back  Remotel8:01:13

F0-01 Motor 1 control mode

0: Speedless vector control (SVC)
e 1: Feedback vector control (FVC)
2: V/f control

Back Remote18:01:13

on an interface with the

box]—\to directly enter the equipment list page and select the equipment.
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1.2.6 Jogging (Drive Unit)

The jogging function of the motor can be implemented by pressing the operation key ‘

and the stop key

1: MD810 drive unit Stop

01Parameter setting
02 Status monitoring

only in the local control mode.

1: MD810 drive unit Stop

e 03Device operation
04 Permission control

Back Remote18:00:02 Select

\ YW 4

o

NOTE

01 Auto-tuning

® 02 Jogging
03 Oscilloscope
configuration

04 Oscilloscope
start/stop

Back  Remote 18:00:02

1: MD810 drive unit Stop

Jogging Direction: Reverse

U0-00 Running frequency
0.00 Hz

1: MD810 drive unit Stop

Jogging Direction: Forward

U0-00 Running frequency
0.00 Hz

Back Remote18:01:13 Direction

Figure 1-12 Jogging

Back Remote18:01:13

1: MD810 drive unit Stop

Jogging Direction: Reverse

U0-00 Running frequency
0.00 Hz

Back Remote 18:01:13 Direction

@ To set the jogging function of other equipment, press on an interface with the box

|:|to directly enter the equipment list page and select the equipment.

1.2.7 Parameter Copy

1: MD810 drive unit Stop
03 Device operation
04 Permission control
05 System settings
e (06 System operation

1: MD810 drive unit Stop

e 01 Parameter copy
02 Device program

Back  Remote18:00:02 Select

Parameter copied
successfully.

03 Keypad upgrade

Back  Remote18:02:23

18:09:01

Figure 1-13

Uploading parameters...
00:15

30%

18:07:19

Parameter uploading

1: MD810 drive unit Stop

e 01 Read parameters
02 Write parameters

Back  Remote18:04:52

Enter file name (ended with
the time automatically).

00000
A

Back  Remotel8:07:19
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1: MD810 drive unit Stop

03 Device operation
04 Permission controll
05 System settings

e 06 System operation

Back Remote18:00:02 Select

Parameter copied
successfully

1: MD810 drive unit Stop

e 01 Parameter copy

1: MD810 drive unit Stop

18:11:01

NOTE

02 Device program
03 Keypad upgrade

Back Remote18:02:23

Select copying mode

01 Read parameter
® 02 Write parameter

Downloading parameters...
00:15

18:10:19

Figure 1-14

o Copy all parameters
Copy non-motor parameters

Back Remote18:04:52

Select file

@ MD810 drive unit-30000-0117005226.ipv

MD810 power supply unit-30000-0117000003.ipv

Parameter downloading

@ To perform parameter copy or programing on other equipment, press \@ on an interface

with the box

1.2.8 Fault Query

-08-

1: MD810 drive unit Stop

01 Parameter settings
® 02 Status monitoring
03 Device operation

04 Permission control

Back Remote 18:00:02

Select

1: MD810 drive unit Stop

e (1 Faulty status
02 Modified parameters
03 Quick commissioning
04 Historical fault

Back _Remote 18:00:02

Faulty status
2015-12-17 15:11:04
4#MD810 drive unit External fault

Figure 1-15

1: MD810 drive unit Stop

01 Faulty status
02 Modified parameters

03 Quick commissioning
® 04 Historical fault

Back _Remote 18:00:02

Historical fault

2015-12-17 15:11:04

4#MD810 drive unit External fault
2015-11-1519:43:12

3#MD810 drive unit External fault
2015-10-29 11:21:35

2#MD810 drive unit External fault

Back
=

Checking faults

to directly enter the equipment list page and select the equipment.
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4
NOTE

@ The fault state interface displays the current fault information list. The historical fault interface
displays the historical fault information list.

@ To check faults of other equipment, press on an interface with the box |:|to directly

enter the equipment list page and select the equipment.

1.3 InoDriverShop

The InoDriverShop, a commissioning software tool developed for MD810, supports real-time
monitoring on the drive, parameter configuration, oscilloscope, and emergency stop through
the PC. The commissioning process is as follows.

Start

Obtain the software.

Connect cables
before commissioning.

Run the software.

Create/load the device.
Basic steps
of software <

operation Communication
connection

Check and ensure the
Is connection No USB communication link
successful? between the PC

~— and the AC drive is correct.
Yes
ini Parameter Continuous

‘ Main interface ‘ ‘ configuration ‘ ‘ oscilloscope ‘
Available l
operation
functions Check the status Wave data

and version Parameter Parameter operation

of each module. reading writing

,*ﬁl¢\

Are user
commissioning
records saved?

Yes
Configure
commissioning
records.

No

En@
Figure 1-16 Commissioning process through InoDriverShop

1.3.1 Software Acquisition

You can obtain the InoDriverShop installation package in the following ways for free:

@ From Inovance agents
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@ From Service and Support > Downloads interface at Inovance official website (www.
inovance.com)

Note: Products and documents are under continuous improvement. Update the software ver-
sion as needed.

1.3.2 Wiring Before Commissioning

Before running the InoDriverShop, ensure that the USB communication link between the drive
and the PCis properly connected.

@ Connection through the external LCD operating panel (SOP-20)

Use the USB cable to connect the mini USB port on the SOP-20 external operating panel (op-
tional) to the host controller. Connect the RJ45 port on the back of the SOP-20 to that on the
power supply unit (or drive unit), as shown in the following figure.

SOP-20 external operating panel

RJ45 port
(on the back of
the operating

panel) MD810 MD&810 MD810 MD810
Host power |drive unit|drive unit|drive unit
controller supply
N\ unit
Mini USB port

RJ45B RJ45AIRJ45B RJ45AIRJ45B RJ45AIRJ45B RJ45A
N N | O N S

RJ45 cable

Figure 1-17 Software commissioning connection through the SOP-20

@ Connection through Inolink

Use the USB cable to connect the mini USB port on the Inolink (optional) to the host control-
ler. Connect the RJ45 port on the back of the Inolink to that on the power supply unit (or drive
unit), as shown in the following figure.

MD810 | MD810 | MD810 | MD810

Host Inolink power drive driye driye
controller mm lle;l]pi)tply unit unit unit

— I Mini USB port

RJ45B RJ45A J45ARJ45 J45ARJ45B RJ45A

[ o s A

Pl
e
0

RJ45 cable

Figure 1-18 Software commissioning connection through Inolink

1.3.3 Basic Procedure for Software Running

The following figure describes the main interface of the InoDriverShop. For details on how to
use the InoDriverShop, obtain the InoDriverShop Software Operation Guide in the help menu
of the InoDriverShop.
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This chapter introduces the basic commissioning procedure of the AC drive, including setting
the frequency reference and starting and stopping the AC drive, based on which you can con-
duct a trial run to control the motor by using the AC drive.

2.1 Quick Commissioning Flowchart

Start

(—

Check that the peripheral electrical wiring is correct and firm.

(—

Power on the drive. Display on the keypad is correct. Set FP-01 to
1 (Restore parameters to default settings) through the embedded keypad.

(—

Set the RS485 communication station number

station numbers for the power supply unit and the drive unit are unique. This setting
is not required if the software and external LCD operating panel are not used.

through FD-02. Ensure that the

(=

Set motor parameters F1-00 to F1-05. If the motor
is installed with the encoder, also set F1-27 to F1-30.

(=

according to whether the motor load

Set F1-37 to select an auto-tuning mode

can be disconnected.

(—

and check that the motor is running properly

Perform trial operation on the motor. Check the operation current and direction

connected to the load, check that the load is running properly.

without load. If the motor is

(=

Stop the drive. Set the DI, DIO, communication,
control functions according to control requirements.

and fault output-related logic

[

Perform no-load operation. Check that control signals are
correct and function logic control is correct.

(—

Perform with-load operation. Check that control signals are correct and function
logic control is correct. The peripheral device is normal during with-load operation.

U

< Stop the drive and summarize the commissioning process. >

Figure 2-1 Quick commissioning flowchart

2.2 Detailed Commissioning Flowchart
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:

set the control FvC
mode (F0-01). FO-01 =1
NYe

V/f control
F0-01 =2

See sub-flow 1. See sub-flow 2.

Figure 2-2 Overall commissioning flowchart
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Set the motor basic parameters F1-00 to F1-05

according to the motor nameplate.

Figure 2-3

Are accurate
motor parameters

parameters F1-00 to F1-04

'

Set the proper V/f curve
according to the load type.

y
Return to
the general
flow.

Commissioning sub-flowchart (V/f control mode)

Set motor basic

according to the motor

nameplate. Note: The value range of

F1-04 is limited by F0-10.

Auto-tuning
without load?

Is
. tﬂ?legot'&rth Set the encoder
nstatied wi e YES —» parameters
speed feedback F1-27/F1-28.

NO

i !

Asynchronous motor:
F1-06 to F1-10
Synchronous motor:
F1-07,F1-17 to F1-19

Set the following motor parameters.

Perform complete static
auto-tuning.

Asychronous motor: F1-37 =3
Sychronous motor: F1-37 =13

Perform dynamic auto-tuning.
Asychronous motor: F1-37=2 <
Sychronous motor: F1-37 =12

» Returnto |

the general
flow.
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Figure 2-4 Commissioning sub-flowchart (vector control mode)

2.3 Precautions Before Power-on

Check the following items before power-on.

Iltem Description

Check that the power supply voltage is correct (380 VACto 480
VAC, 50 Hz/60 Hz (47 Hz to 63 Hz)).

Power supply voltage Check that the power supply input terminals (R/S/T) are
connected properly.

Check that the drive and the motor are grounded properly.

Connection between the drive output | Check that the drive output terminals U, V, and W are firmly
terminals and motor terminals connected to the motor terminals.

Connection of control circuit|Check that the drive control circuit terminals are firmly
terminals connected to other control devices.

Check that the drive control circuit terminals are in the OFF state

Control terminal status (that is, the drive is not running).

Check that the motor is in no-load status and unconnected to

Load the mechanical system.

2.4 Status Display After Power-on

After power-on, the keypad displays the following information.

Status Display Description
Normal The digital setting 50.00 Hz is displayed by default.

When a fault occurs, the drive is in the stopped state and the
Faulty Err02 PP

fault type is displayed.

Warning The drive encounters a warning. If it is not handled timely, a

fault may be incurred.

2.5 Parameter Initialization

The function of parameter initialization is used to restore the drive settings to defaults. After
initialization is done, FP-01 is set to 0 automatically.

Parameter

Parameter Name Value Range Default
Code

0: Disable

1: Restore parameters excluding motor

parameters to default settings

FP-01 | Parameterinitialization 5 Clear records 0

4: Back up current user parameters

501: Restore user parameters from backup

1: Restore parameters excluding motor parameters to default settings

When FP-01 is set to 1, all parameters are restored to default settings except motor parame-
ters, frequency reference resolution (F0-22), maximum frequency (F0-10), fault records, cumu-
lative running time (F7-09), cumulative power-on time (F7-13), cumulative power consump-
tion (F7-14), and heatsink temperature of the drive unit (F7-07).
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2: Clear records
The fault records, cumulative running time (F7-09), cumulative power-on time (F7-13), and
cumulative power consumption (F7-14) are cleared.

4: Back up current user parameters

The current parameter setting is backed up, helping you to restore the setting after performing
incorrect parameter setting.

501: Restore user backup parameters

The user parameter setting that is backed up previously (FP-01 =4) can be restored.

2.6 Motor Control Modes

Parameter

Code Description Application

It indicates open-loop vector control mode, which is applicable to high-
FO-01 = 0: Sensorless | performance control applications where one AC drive can drive only one
vector control (SVC) motor. This mode applies to such loads as machine tools, centrifuges,
wire drawing machines, and injection molding machines.

It indicates closed-loop vector control mode. An encoder must be installed
for a motor, and the MD810 supports the ABZ incremental encoder and
F0-01 F0-01 = 1: Feedback | 23-bit encoder. This mode is applicable to high-accuracy speed control or

vector control (FVC) torque control applications, where one AC drive can drive only one motor.
It is used for loads such as high-speed papermaking machinery, hoisting
machinery, and elevators.

It indicates the speed open-loop control mode, which is applicable to
scenarios without high requirements on load control performance, such
as fans and pumps. In this mode, one AC drive can control multiple
motors.

F0-01 = 2: Voltage/
frequency control (V/
f)

2.7 Main Frequency Source

Parameter

Parameter Name Value Range Default
Code

0: Digital setting (preset frequency F0-08 modified by the UP
or DOWN key, non-retentive at power failure)

1: Digital setting (preset frequency F0-08 modified by the UP
or DOWN key, retentive at power failure)

2: All
3:AI2
FO-03 | Mainfrequency source |4 Reserved 0
5: Pulse setting (DI0O1)
6: Multi-reference
7:PLC

8: PID

9: Communication

10: Synchronization control
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2.7.1 Digital Setting Through LED Keypad

F0-03 = 0: Digital setting (non-retentive at power failure)

The initial value of the frequency is the value of F0-08 (Preset frequency). The frequency can
be changed by using the A and ¥ keys on the keypad or the multi-functional input terminal
functioning as the UP/DOWN key. When the AC drive is powered on again after a power failure,
the frequency reference is restored to the value of FO-08.

F0-03 = 1: Digital setting (retentive at power failure)

When the AC drive is powered on again after a power failure, the frequency reference is the
same as that at the moment of the last power failure. Modifications made by using keys A
and V¥ on the keypad or the multi-functional input terminal functioning as the UP/DOWN key

remain effective.

2.7.2 Analog Input

The MD810 control board provides two analog input terminals (Al1 and Al2).

Table 2-5 Characteristics of the Al
Terminal Name Type Input Range Input Impedance
-10VDCto +10
_ [1]
Al1-GND Control board All Voltage type VDC10V 22 kQ)
Voltage type” | 0VDCto 10VDC 22 kQ
AI2-GND™ Control board Al2 500 Q (F4-40=1)
Current type[2] 0 mAto 20 mA
250 Q (F4-40=2)

[1]: For details on terminal wiring, see MD810 Series AC Drive (Multi-drive System) Hardware

Guide.

[2]: You can set F4-40 to select voltage input or current input.

Table 2-6 Procedure for setting the Al as the frequency reference
Procedure Parameter Description
Select the Al for setting the F0-03=2 Allis used.
frequency reference based | F0-03 :
on terminal characteristics. F0-03=3 Al2is used.
Select any one from the five .
curves for the Al voltage!™ | F4-33 Generally, F4-33 is set to the default value 321. That

and frequency.

is, All uses curve 1 and Al2 uses curve 2.

Curve between Al voltage
and frequency:

Set the relationship between
Al voltage inputs and the set
values.

F4-13 to F4-16

Curve 1 setting

Typical curve

F4-18 to F4-21

Curve 2 setting

Typical curve ™

A6-00 to A6-07

Curve 4 setting

A6-08 to A6-15

Curve 5 setting

F4-34

Selection when Al value < minimum input value®

FO-10

When the Al is used as the frequency reference
source, the value 100% of the voltage/current
input corresponds to the value of FO-10 (Maximum

frequency).
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Procedure Parameter Description

The default value is 0.1s. Set this parameter to
balance the response speed and anti-interference
Al filter time F4-17 capability. If quick response is required, reduce
the setpoint of F4-17. If the interference on site is
strong, increase the setpoint of F4-17.

[1] For the current-type Al curve, 1 mA current corresponds to 0.5 V voltage. That is, 20 mA
corresponds to 10 V.

[2] When the analog input voltage exceeds the maximum value (F4-15), the maximum value is
used as the analog voltage. When the analog input voltage is smaller than the minimum value
(F4-13), the value set by F4-34 (Setting for Al less than minimum input) is used, that is, mini-
mum input value or 0.0%.

[3] The typical curve of Al is shown in the following figure.

A Percentage of the Percentage of the A
i i fi FO-10
maximum frequency (F0-10) maximum frequency ( )

F4-16 9> 100.0% F4-16-» 100.0%

. 0.0%
= T
-10V
All A | All
F4-13 F4-15 F4- 13 } F4-15
F4-14%-100.0% <~ — -~ — |

F4-14 0.0%

ov Vv

Setting when there are no

: Setting when there are negative
negative frequency references

frequency references (default)
Figure 2-5 Typical curve of All
[4] The typical curve of Al2 for voltage input is consistent with that of AI1. When Al2 is used for

current input, set 4 mA to 20 mA, which corresponds to 0 Hz to 50 Hz or -50 Hz to 50 Hz.

Percentage of the Percentage of the
maximum frequency (F0-10) A maximum frequency (F0-10)

F4-16 -3 100.0% F4-16 3 100.0%

F4-14 % 0.0% > 0.0% >
4mA 20mA
m Al2 Al2
F4-13 F4-15
=2V = 10V F4-143 _100.0%

Setting when there are no negative

Setting when there are negative
frequency references

freauency references

Figure 2-6 Typical curve of Al2

2.7.3 Digital Pulse Input

The frequency is set by DIO1 (high-speed pulse).

The signal specifications set by pulse are 9V to 30 V (voltage) and 0 kHz to 100 kHz (frequency).
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Table 2-7 Procedure when the digital pulse input terminal (DIO1) is used as the frequency source
Procedure Parameter Description
o ) Set the ones place of F4-41 to 0, and configure the
Set the digital pulse input | £g_o3 input function (default) for DIO1.
terminal (DIO1) as the . . )
frequency source. F4-03 Set F0-03 to 5 to select "Pulse setting (DIO1)" as the

main frequency source.
Set the curve representing | F4-28to F4-31 | Typical curve

the relationship between When the digital pulse input terminal is used as the
the pulse frequency and | F0-10 frequency source, the percentage 100.0% corresponds
the set frequency. to the maximum frequency F0-10.

Set the filter time of the set F4.3 /

frequency.

[1]: The following figure shows the curve when digital pulse input is used as the frequency
reference.

A Percentage of the
maximum frequency (F0-10)

F4-31 —5»100.0%

F4-29 » 0.0%

0 kH 50 kHz
z f(

. s

F4-28 F4-30

Setting when there are no
negative frequency references (default)

Figure 2-7 Typical set curve when DIO1 is used as the frequency source

2.7.4 Communication Setting

The MD810 supports four protocols to communicate with the host controller: Modbus, PROFI-
BUS DP, CANopen, and CANlink. You can set communication as the main frequency source by
setting F0-03. For details, refer to the following table.

Procedure Parameter Description

Select communication as

the frequency reference. F0-03 F0-03=9

2.7.5 Multi-reference

If multi-reference is selected as the frequency reference source, frequency references are input
through different state combinations of the Dls.

Table 2-8 Using multi-reference as the frequency reference source

Procedure Parameter Description

Select multi-reference as the F0-03 F0-03=6

frequency reference source.
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Atotal of 16 multi-references are supported, which
requires four Dls. The relationship between the
number of multi-references and the number of Dis is

Determine the number of as f0[l?W55
multi-references. / 2 multi-references: One DI (K1)

3-4 multi-references: Two Dls (K1 and K2)
5-8 multi-references: Three DlIs (K1, K2, and K3)
9-16 multi-references: Four DIs (K1, K2, K3, and K4)

Multi-reference terminal Setitto 12.
K1
| | Multi-reference terminal Setitto13.
Assign the multi-reference K2
. F4-00 to F4-09 : :
function to the DI. Multi-reference terminal .
Setitto 14.
K3
|\K/|:lt|—reference terminal Set it to 15.

The frequency corresponding to each speed reference
FC-00to FC-15 |is set to a percentage value. 100% corresponds to the
maximum frequency (F0-10).

Set the frequency for each . X
multi-reference. Mot If the frequency reference source is set to multi-

F0-10 reference, the value 100% of FC-00 to FC-15
corresponds to the value of FO-10 (Maximum
frequency).

[Note]: The four multi-reference terminals can make up 16 state combinations, corresponding
to 16 frequency reference values. The following table lists the details.

Table 2-9 State combinations of the four multi-reference terminals
K4 K3 K2 K1 Reference I?ercentage to
Maximum Frequency
OFF OFF OFF OFF Multi-reference 0 FC-00
OFF OFF OFF ON Multi-reference 1 FC-01
OFF OFF ON OFF Multi-reference 2 FC-02
OFF OFF ON ON Multi-reference 3 FC-03
OFF ON OFF OFF Multi-reference 4 FC-04
OFF ON OFF ON Multi-reference 5 FC-05
OFF ON ON OFF Multi-reference 6 FC-06
OFF ON ON ON Multi-reference 7 FC-07
ON OFF OFF OFF Multi-reference 8 FC-08
ON OFF OFF ON Multi-reference 9 FC-09
ON OFF ON OFF M”lt"rlegerence FC-10
ON OFF ON ON M“lt"rierence FC-11
ON ON OFF OFF M“lt"rfgerence FC-12
ON ON OFF ON M”lt"rf;erence FC-13
ON ON ON OFF M”lt"rle;erence FC-14
ON ON ON ON Multl-rf;erence FC-15
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2.8: Start/Stop Command

Parameter Parameter Name Value Range Default
Code
0: External LCD operating panel/Software
1: Terminal
FO-02 Command source Control commands (such as FWD, REV, JOGF, 0
and JOGR) are input using multi-function
input terminals.
2: Communication

This parameter is used to select the input channel of the AC drive control commands, such as
run, stop, forward run, reverse run and jog operation.

2.8.1 Start/Stop Through External LCD Operating Panel/Software

You can start and stop the AC drive by the RUN and STOP/RES keys on the operating panel or
by the start/stop button on the software.

2.8.2 Start/Stop Through Terminal
Parameter Parameter Name Value Range Default
Code
F4-11 Terminal command 0: Two-wire mode 1 2: Three-wire mode 1 0
B mode 1: Two-wire mode 2 3: Three-wire mode 2

This parameter defines the mode in which the AC drive is controlled by external terminals.

There are four multi-functional input terminals: DI1, DI2, DIO1, and DIO2. The following sec-
tion takes DI1, DI2, and DIO1 as examples to describe these modes. F4-00, F4-01, and F4-03
are used to set the functions of DI1, DI2 and DIO1, respectively. For details, see the description

of F4-00 to

F4-09.

0 (Two-wire mode 1): This is the most commonly used two-wire mode. In this mode, the for-
ward/reverse rotation of the motor is determined by DI1 and DI2.

The parameters are set as follows.

Parameter Code | Parameter Name Value Description
F4-11 Terminal command 0 Two-wire mode 1
mode
. . Forward running
F4-00 DI1 function selection 1 (FWD)
. . Reverse running
F4-01 DI2 function selection 2 (REV)
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Forward

K1 operation (FWD)

KL | K2 | Command DI1

1 0 Forward K2 Reverse
operation operation (REV)
Reverse

0 1 operation DI2

1 1 Stop

0 | 0| stop [ ]e] com
Figure 2-8 Two-wire mode 1

As shown in the preceding figure, in this control mode, when K1 is closed, the AC drive runs in
the forward direction. When K2 is closed, the AC drive runs in the reverse direction. When both
K1 and K2 are closed or open, the AC drive stops running.

1 (Two-wire mode 2): In this mode, DI1 is assigned with the running enabling function, and DI2
determines the running direction.

The parameters are set as follows.

Parameter Code Parameter Name Value Description
F4-11 Terminal command 1 Two-wire mode 2
mode
DI1 function Forward running
F4-00 selection 1 (FWD)
DI2 function Reverse running
F4-01 selection 2 (REV)
Kl Operation enabling
K1 K2 | Command DI1
1 0 ggé%aturgn K2 Forward/Reverse operation
R [@] o2
0 0 Stop
0 1 Stop com
Figure 2-9 Two-wire mode 2

As shown in the preceding figure, when K1 is closed and K2 is open, the AC drive runs in the
forward direction. When K2 is closed, the AC drive runs the in the reverse direction. When K1 is
open, the AC drive stops running.

2 (Three-wire mode 1): In this mode, DI3 is assigned with the running enabling function, and
DI1 and DI2 determine the direction.

The parameters are set as follows.

Parameter Code Parameter Name Value Description
F4-11 Terminal command 2 Three-wire mode 1
mode

DI1 function Forward running
F4-00 selection 1 (FWD)

DI2 function Reverse running
F4-01 selection 2 (REV)
F4-03 blol fuqctlon 3 Three-wire control

selection
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SW1 Forward running (FWD)
|0 DI1
SW2_ 1 Reverse running (REV)

[@] br

SW3 |:| Operation enabling

| [@] bio1
[@] com

Figure 2-10 Three-wire mode 1

As shown in the preceding figure, when SW3 and SW1 are closed, the AC drive runs in the for-
ward direction. When SW3 and SW2 are closed, the AC drive runs in the reverse direction. The
AC drive stops immediately when SW3 is open. During normal startup and running, SW3 must
remain closed. The commands by SW1 and SW2 become active at the moment when these
button become closed. The AC drive running state is determined by the final actions on SW1,
SW2 and SW3.

3 (Three-wire control mode 2): In this mode, DIO1 is assigned with the enabling function, DI1
is used to send the operation command , and DI2 determines the direction.

The parameters are set as follows.

Parameter Code Parameter Name Value Description
F4-11 Terminal command 3 Three-wire mode 2
mode
F4-00 DIlfun;tlon 1 Running enabling
selection
F4-01 DI2 function ) Forward/reverse
selection running direction
F4-03 DIo1fu n'ctlon 3 Three-wire control
selection
SW2_— Operation command
[@] on
K Direction SW1 Stop operation
- DIOL
(1) :)er\,:: K Operation direction
! [@] on
[@] com

Figure 2-11 Three-wire control mode 2

As shown in the preceding figure, when SW1 and SW2 are closed, the AC drive starts running.
When SW1 is closed and K is open, the AC drive runs in the forward direction. When SW1 and
K are closed, the AC drive runs in the reverse direction. The AC drive stops immediately when
SW1 is open. During normal startup and running, SW1 must remain closed. The command by
SW2 becomes active at the moment when this button becomes closed.

2.8.3 Start/Stop Through Communication
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In this mode, the running command is given by the host controller through communication.

Procedure Parameter Description
e o 002 r02-2
Select the communication Fd-10 CANopen communication Fd-10=1
mode. CANlink communication Fd-10=2
PROFIBUS DP and Modbus are always enabled and no setting is required.

2.9 Start Process Setting
2.9.1 Start Mode Selection

Parameter

Parameter Name Value Range Default
Code
0: Direct start
F6-00 Start mode 1: Flying start (asynchronous AC motor) 0
2: Pre-excitation startup (asynchronous AC
motor)

0: Direct start

If the DC braking time is set to 0, the AC drive starts to run at the start frequency. If the DC
braking time is not 0, the drive performs DC braking first and then start at the start frequency.

This mode is applicable to most small inertia load. The start process frequency curve is shown
in the following figure. DC braking before the startup is applicable to loads such as elevators
and cranes. Start frequency is applicable to equipment that requires start torque with impact,

such as cement mixer.

Frequency (f)
F6-00=0: Direct start

F6-07
Acceleration/ Ve
deceleration mode
F6-04 N1
Start frequency |

F0-10

Maximum frequency

holdingtime 0 v X FO-17
/\42/ Acceleration time

F6-06 (0

DC braking F6-03

time } Start frequency

Time (t)
Running command
Figure 2-12

1: Flying start

Frequency (f)
A
F6-00=0: Direct start

Default:
F6-06=0.0s

F6-03=0.00Hz
F6-04=0.0s
F6-07=0

T

FO-17
Acceleration time

F0-10
Maximum frequency

> Time (t)

Running command

Direct start

This mode applies to drives with high-inertia mechanical loads. The following figure shows
the frequency curve during startup. If the motor is still rotating due to inertia upon start of the
AC drive, this start mode can prevent overcurrent upon startup.
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A Frequency (f)
F0-10
F6-00=1: Flying start

Initial motor speed

«

\F0—17
N Acceleration time
‘ \Flyingstart

| automatic check

[

L1

A

Running command

Figure 2-13

2: Pre-excitation start

Maximum frequency

> Time (t)

Frequency (f)

F6-00 = 1: Flying start

Initial motor speed=0

5/Flying start

| automatic check

[

F0-10
Maximum frequency

FO-17
Acceleration time

Running command

Flying start

Time (t)

This mode applies only to induction asynchronous motors in the SVC and FVC mode. Perform-
ing pre-excitation on the motor before start improves the response speed of the motor and
meets application requirements on short acceleration time. The following figure shows the

frequency curve during startup.

Frequency (f)

t F6-00 = 2: Pre-excitation start F0-10

Frequency (f)
A

FO-10

Maxi f
AccelFe?z;(t)iZ)n/ —, —umirequency F6-00 = 2: Pre-excitation start ~ Maximum frequency
Deceleration mo(dg"»/ Default settings:
F6-04 = ’
Start f A Fo-17 F6-03=0.00 Hz F0-17
hac:ldir:g;i:gy ) Acceleration time Egg‘;:go s Acceleration time
Pre-excitation /\ Pre-excitation

time F6-03 time

F6-0 Start frequency F6-06

A > Time (t) — A
> Time (t)
Running command R d
un comman
Figure 2-14 Pre-excitation start
2.9.2 Start Frequency
Parameter
Parameter Name Value Range Default
Code
F6-03 Start frequency 0.00 Hz to 10.00 Hz 0.00 Hz
Start frequency holdin
F6-04 q timey € 10.0st0 100.0s 0.0s

A proper start frequency is required to ensure the motor torque at start. To set up sufficient
flux during startup, hold the start frequency for a period of time.

The start frequency (F6-03) is not restricted by the frequency lower limit. When the set target
frequency is lower than the start frequency, the AC drive will start at the start frequency.

The start frequency holding time is not included in the acceleration time, but it is included in

the running time of the simple PLC.
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2.10 Stop Process Setting

The AC drive supports two stop modes, that is, decelerate to stop and coast to stop, which are
set by F6-10. You can select whether to enable the DC braking function at the end segment.

2.10.1 Stop Mode Selection

Parameter Parameter Name Value Range Default
Code
0: Decelerate to stop
F6-10 Stop mode 1: Coast to stop 0

0: Decelerate to stop

Once the stop command becomes valid, the drive decreases the output frequency according

to the deceleration time and stops when the frequency decreases to 0.

1: Coast to stop

Once the stop command takes effect, the drive immediately stops output, and the motor and
load coast to stop according to mechanical inertia.

Frequency (f)
A

Running frequency

| F6-l1

F6-10=0: Decelerate to stop pefault

F6-10=0
F6-11=0.00Hz
FO-18 F6-12=0.0s
.~ Deceleration time F6-13=0%
F6-14=0.0s

F6-12

DC braking wating time for stop
) F6-14

DC braking start DC braking time
frequency for stop

No
output

A
Stop command

Figure 2-15

>Time (t)
F6-13: Braking current %

Decelerate to stop

Frequency (f)

A

'RunningfrequencyF

6-10=1: Coast to stop

I
} N\ Load speed
} Coast to stop according to inertia
I \ /

| N

I ~

| ~

I

I

~
A > Time (t)

i

Stop command

Figure 2-16 Coast to stop
2.10.2 DC Braking for Stop
Parameter| Parameter o
Code Name Default Value Range Description
Start During decelerating to stop, the drive starts
F6-11 frequen.cy of 0.00Hz |0-00Hztomax. DC braking when the operating frequency

DC braking frequency

for stop drops below the value of F6-11.
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Valid output voltage 4

When the running frequency decreases to
e the value set by F6-11, the AC drive stops
Waiting time output for a period set by F6-12 and then
F6-12 ?cl‘rIDS(t;obraklng 0.0s 0.0st0 100.0s starts DC braking. This prevents faults such
P as overcurrent caused by DC braking at a
high speed.
The base value varies depending on the
following two conditions:
1. The motor rated current is the base
value of the percentage, based on which
DC braking the output DC braking current is set. The
F6-13 |current for 0% 0% to 100% maximumcurrent does not exceed 80% of
stop the rated current of the drive.
2. When FVC is selected as the motor control
mode, the DC braking current for stop is
inactive. When the torque upper limit is not
reached, the drive runs at 0 Hz.
DC brakin This parameter specifies the holding time
- . .0s .0s to 100.0s o) raking. If itis set to 0, raking is
Fo-14 tlmeforst% 0.0 0.0st0 100.0 f DC braking. If it is set to 0, DC braking i
P disabled.
Output frequency HzA
F6-11
DC braking
start frequency
for stop &
Timet

F6-12
DC braking waiting time for stop

Y

DC braking
for stop

Operation
command

Figure 2-17

/7
F6-13 /7
e

t

Time

F6-14
DC braking time for stop

DC braking for stop
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2.11 Acceleration/Deceleration Time Setting

Pa?::jiter Parameter Name Value Range Default
0.00s to 650.00s (FO-19=2) Model
N _ ode
FO-17 Accelerationtime1l  |0.0s to 6500.0s (FO-19=1) dependent
0s to 65000s (FO-19 =0)
0.00s to 650.00s (FO-19=2) Model
N _ ode
FO-18 Decelerationtime 1 | 0.0sto 6500.0s (FO-19=1) dependent
0s to 65000s (FO-19 = 0)
Base frequency 0: F0-10 (Maximum frequency)
FO-25 for acceleration/ 1: Frequency reference 0
q y
deceleration time 2:100 Hz

Acceleration time indicates the time required by the AC drive to accelerate from 0 Hz to the
acceleration/deceleration time base frequency (F0-25), that is, t1 in the following figure.

Deceleration time indicates the time required by the AC drive to decelerate from the accelera-
tion/deceleration base frequency (F0-25) to 0 Hz, that is, t2 in the following figure.

Output frequency (Hz)

Base frequency for
acceleration/deceleration time

Set frequency

Time (t)

Actual acceleration time Actual deceleration time

Set acceleration time 1| 12 Setdeceleration time

Figure2-18  Acceleration/Deceleration time

The MD810 provides four groups of acceleration/deceleration time for selection. You can
perform switchover by using a DI with functions 16 and 17 assigned. The four groups accelera-
tion/deceleration time are set through the following parameters.

Group 1: FO-17, F0O-18 (default); Group 2: F8-03, F8-04; Group 3: F8-05, F8-06; Group 4: F8-07,
F8-08

Parameter

Parameter Name Value Range Default
Code

0:1s
1:0.1s 1
2:0.01s

FO-19 Acceleration/

Deceleration time unit

To satisfy requirements of different applications, the MD810 provides three acceleration/de-
celeration time units, namely, 1s, 0.1s, and 0.01s.
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2

NOTE

@ Modifying parameter F0-19 will make the decimal places of displayed acceleration/
deceleration time change and corresponding acceleration/deceleration time also
change.

2.12 Running Status View

2.12.1 Digital Output

The control board provides three DOs, namely DIO1, DIO2, and TA/TB/TC. DIO1 and DIO2 are
transistor outputs and can drive 24 VDC low-voltage circuit; TA/TB/TC is relay output, and can
drive 250 VAC control circuit.

Configure F4-41 to set DIO1 and DIO2 to DO output.

You can define the functions of the DOs by setting F5-01 and F5-05 to indicate the running
state and alarm information of the AC drive. There are a total of 40 functions.

Terminal Name Parameter Output Characteristics

DIO1-COM Set the ones place of F5-04 and F4-41 Trgqswtor; ’

to L. driving capacity: 24 VDC, 50 mA

place of F5-06 and F4-41 to 1. S0ma ’ pactty: ’
DI02-COM m

When F5-00 is set to 1, set the tens Transistor;

place of F5-01 and F4-41 to 1. driving capacity: 24 VDC, 50 mA
TA/TB/TC F5-02 Relay; drive capacity: 250 VAC, 3 A

When F5-00 is set to 0, the DIO2 is in the high-speed pulse output mode. The frequency of the
output pulse indicates the value of the internal running parameters. The larger the value is,
the higher the output pulse frequency will be. The value 100% corresponds to the maximum
FMP output frequency defined by F5-09. The attribute of the internal parameter to be indicat-
ed is defined by F5-06.

2.12.2 Analog Output

The drive supports one AO. The AO can be used to indicate the internal running parameters in
the analog mode. The attribute of parameter indicated is defined by F5-10 and F5-11.

Terminal Input Signal Feature

AO-GND F5-23 =0 (voltage output) ‘ F5-23 =1 (current output)
Parameter Parameter Name Value Range Default

Code

F5-10 | AO zero offset coefficient -100.0% to +100.0% 0.0%
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F5-11 AO gain -10.00 to +10.00 1.00

The preceding parameters can be used to define the AO curve as needed.

If "b" represents the zero offset, "k" represents the gain, "Y" represents the actual output, and
"X" represents the standard output, the actual outputis: Y = kX + b.

AO output
(Y after correction)

, Parameter to be output
‘ (X before correction)

Figure 2-19 AO signal correction characteristic curve

The zero offset coefficient 100% of the AO corresponds to 10V (or 20 mA). The standard output
refers to the value corresponding to the analog output of 0V to 10 V (or 0 mA to 20 mA) with
no zero offset or gain correction.

Assume that the AO outputs the running frequency, and the corrected output needs to be 8
V when frequency is 0 Hz and 4 V when frequency is 40 Hz. The value of F5-11 (AO gain) is -0.5
and the value of F5-10 (AO zero offset coefficient) is 80%.

2.13 Motor Auto-tuning

2.13.1 Auto-tuning mode

Internal electrical parameters of the controlled motor can be obtained through auto-tuning.
The following table takes the asynchronous motor as an example to describe the auto-tuning
modes.

Auto-tuning Mode Applicable Occasion Related Parameter

F1-06 (Asynchronous motor stator
resistance)

It applies to scenarios where the | p1_g7 (Asynchronous motor rotor
Static partial auto-tuning | motor cannot be disconnected resistance)

for asynchronous motor | from the load and dynamic auto-
tuning is not allowed.

F1-08 (Asynchronous motor leakage
inductance)
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Auto-tuning Mode

Applicable Occasion

Related Parameter

Static complete auto-
tuning for asynchronous
motor

It applies to scenarios where the
motor cannot be disconnected
from the load and dynamic auto-
tuning is not allowed.

F1-06 (Asynchronous motor stator
resistance)

F1-07 (Asynchronous motor rotor
resistance)

F1-08 (Asynchronous motor leakage
inductance)

F1-09 (Asynchronous motor mutual
inductance)

F1-10 (Asynchronous motor no-load
current)

Note that the tuned values of F1-09 and
F1-10 are less accurate than those in the
dynamic auto-tuning mode.

Dynamic complete auto-
tuning for asynchronous
motor

It applies to scenarios where the
motor and the system can run
at a high speed. Auto-tuning is
supported in no-load and pure
inertia load applications.

F1-06 (Asynchronous motor stator
resistance)

F1-07 (Asynchronous motor rotor
resistance)

F1-08 (Asynchronous motor leakage
inductance)

F1-09 (Asynchronous motor mutual
inductance)

F1-10 (Asynchronous motor no-load
current)

F1-30 (Encoder phase sequence)

Inertia auto-tuning for
asynchronous motor

It applies to scenarios where the
motor and the system can run at
a high speed. In the FVC mode,
auto-tuning is supported in no-
load, light load (below 80%

of load), and pure inertia load
applications.
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NOTE

®

The preceding table takes auto-tuning of the asynchronous motor as an example. If you
need to tune the synchronous motor, set F1-37 to 11, F1-37 to 12, F1-37 to 13, and F1-37
to 14 to set different auto-tuning modes.

. . . Auto-tuning
Auto-tuning Mode Applicable Occasion Effoct
Partial no-load It applies to scenarios where the motor cannot be
auto-tuning of disconnected from the load and dynamic auto-tuning is
synchronous motor | not allowed. cood
(excluding back | After auto-tuning is completed, you need to manually set 0
EMF) the back EMF (SVC, PMVVC) and
F1-37=11 Encoder phase sequence.
Dynamic no-load
auto-tuning of It applies to scenarios where the motor can be Best
synchronous motor | disconnected from the load.
F1-37=12
It applies to occasions where the motor cannot be
| . disconnected from the load easily and motor rotation is
Comp etg static | ot allowed.
auto-tuning of ¢ L leted q " l
synchronous motor After auto-tuning is completed, you need to manually set Norma
137213 the back EMF (SVC, PMVVC),
encoder zero position angle (FVC), and encoder phase
sequence (FVC).
Synchronous motor
ir):ertia auto-tuning It applies to the FVC mode. The drive can run dynamically.
(onlyi In this mode, the motor is tested for acceleration/ Good
y in FVC mode) . A
F1.37-14 deceleration and motor inertia is tuned.

2.13.2 Auto-tuning Procedure

The following section takes the asynchronous motor as an example to describe how to per-
form motor auto-tuning. The synchronous motor can be auto-tuned in the same way as the
asynchronous motor with parameters changed.

Step 1: If the motor can be disconnected from the load, cut off the power, and disconnect the
motor from the load to run the motor without load.

Step 2: After power-on, set F0-02 to 0.

Step 3: Enter the motor nameplate parameters (such as F1-00 to F1-05) correctly and enter the
following parameters based on the actually selected motor.
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Motor Selection

Parameter

Motor

F1-00: Motor type selection
F1-01: Rated motor power
F1-02: Rated motor voltage

F1-03: Rated motor current
F1-04: Rated motor frequency

F1-05: Rated motor speed

If there is an encoder, enter the encoder parameters (F1-27, F1-28, and F1-30).

Step 4: For an asynchronous motor, set F1-37 to 2 (Asynchronous motor dynamic auto-tun-
ing). For a synchronous motor, set F1-37 to 12 (Dynamic no-load auto-tuning of synchronous
motor). Press ENTER. "TUNE" is displayed, as shown in the following figure.

I 111
[y

|

—
I‘~

The drive will drive the motor to accelerate/decelerate, and the RUN indicator lights up. The
auto-tuning process lasts for about two minutes. When the preceding information disappears
and the keypad returns to the normal parameter display status, auto-tuning is done.

If complete auto-tuning is performed on the asynchronous motor, the drive automatically
calculates the following parameters of the motor.

Motor Selection

Parameter

Motor

F1-06: Asynchronous motor stator
resistance

F1-07: Asynchronous motor rotor
resistance

F1-08: Asynchronous motor leakage
inductance

F1-09: Asynchronous motor mutual
inductance

F1-10: Asynchronous motor no-load
current

If the synchronous motor is tuned, the drive automatically calculates the following parame-

ters of the motor.

Motor Selection

Parameter

Motor

F1-06: Synchronous motor stator
resistance

F1-17: Synchronous motor D-axis
inductance

F1-18: Axis-Q inductance of
synchronous motor

F1-19: Back EMF of synchronous
motor

If the motor cannot be disconnected from the load, set F1-37 to 3 (With-load complete au-
to-tuning of asynchronous motor) for the asynchronous motor or set F1-37 to to 13 (Complete
static auto-tuning of synchronous motor) for the synchronous motor. Then start motor au-

to-tuning.

2.13.3 Auto-tuning Flowchart Through LED Keypad
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Start
auto-tuning

A

Access the F1-37 setting interface
through the keypad.

A

Select the auto-tuning mode and press ENTER. The keypad
displays TUNE, indicating that auto-tuning is ready.

i

Cancel

auto-tuning? YES
NO
v :
On the TUNE interface, long press ENTER On the TUNE interface, press MODE
to start auto-tuning. to stop auto-tuning.

Auto-tuning
abnormal. Stop
ight now?

NO
- On the TUNE interface orin the
Auto-tuning
NO succeeded? levelOmenu,presvaODE
l to stop auto-tuning.
Afaultis reported.
YES

End auto-tuning

Figure 2-20 Auto-tuning flowchart through the LED keypad
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2.13.4 Jogging Flowchart Through LED Keypad

Start jogging.

A

Set F0-02 to 0 and then set F8-56.

A
Set the jogging
frequency.

Press ENTER.

JOG s displayed.

)

YES
v

Long press Long press
NO the UP key. the DOWN key.

>

) &

Exit jogging?
YES

Stop jogging.

Figure 2-21 Jogging flowchart through the LED Keypad
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3 Drive Unit Parameters

3.1 Operation Command Source Settings

Operation commands are used to control the start, stop, forward running, and reverse running
of the drive. Three operation command sources are available: operating panel, terminal, and
communication. Select the operation command setting mode through F0-02.

Parameter

Code Parameter Name Default Value Range Description
g 0 LCD operating panel/Software
Operation comman -
FO-02 source 0 Terminal
2 Communication

1) Setting operation commands through an external LCD operating panel

Set F0-02 to 0 and use ‘ and ’ on the operating panel to start and stop the drive.
Press ‘ to start the drive. The RUN indicator turns on. When the drive is running, press

’ to stop the drive. The RUN indicator turns off. For detailed operation of the external LCD

operating panel, see “1.2 External LCD Operating Panel”.

2) Setting operation commands through terminals
Set F0-02 to 1 to start and stop the drive through terminals.

F4-11is used to set the terminal control mode. Four terminal control modes are available,
including two-wire mode 1, two-wire mode 2, three-wire mode 1, and three-wire mode 2.

Pa?orgiter Parameter Name | Default Value Range Description
0: Two-wire mode
1
1: Two-wire mode ) ) )
Terminal 2 This parameter defines the mode in
F4-11 command mode 0 ‘ ) which the AC drive is controlled by
2: Three-wire external terminals.
mode 1
3: Three-wire
mode 2

You can select the multi-function input terminals DI1, DI2, DIO1, and DIO2 as external input
terminals. If DIO1 and DIO2 are used, set the function of the DIO by F4-41.Set F4-00 to F4-04 to
select the input function of the DIx. For details, see descriptions of F4-00 (DI1) to F4-04 (DIO2)
in “B.1 Parameter List of the Drive Unit (Non G53X Models)”.

Parameter

Code Parameter Name Default Value Range Description




MD810 Series AC Drive (Multidrive System) Function Guide 3 Drive Unit Parameters

Ones place: DIO1 type

0: DI/Pulseln

1: DO Pulseln: pulse input
F4-41 DIO type 00

Tens place: DIO2 type | FMP: pulse output

0: DI

1: DO/FMP

@ Two-wire mode 1: Set F4-11 to 0 to select this mode, which is the most commonly used
mode.

For example, DI1 is allocated with forward running and DI2 is allocated with reverse running.
Connect the forward running switch to DI1 and the reverse running switch to DI2.

Parameter Code Parameter Name Value Description
F4-11 Terminal command mode 0 Two-wire mode 1
F4-00 DI1 function selection 1 Forward running (FWD)
F4-01 DI2 function selection 2 Reverse running (REV)

When SW1 is closed and SW2 is open, the motor rotates in the forward direction. When SW1
is open and SW2 is closed, the motor rotates in the reverse direction. When SW1 and SW2 are
both open or closed, the motor stops. See the following figure.

FO-02=1 | Terminal control mode
F4-11=0 | Two-wire mode 1
Assign the forward

SW1 Forward running running function to DI1.

o1

!

SW1| SW2 | Command nssionth
. Ssign the reverse

1 0 Forward ﬂVZ Reverse running running function to DI2
0 1 Reverse - DI2 F401=2
1 1 Stop
0 0 - I1f DIO1/DI02 is used

op

[@] com F441=0

Figure 3-1 Wiring and parameter settings for two-wire mode 1
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SW1: Forward running

SW2: Reverse running

/TN

Motor speed ; ‘
[ ‘ /
| |
| |
Motor running in \ [ Motor runningin [ \
|
the forward direction ~ >tP the reverse direction Stop
Figure 3-2 Time sequence (normal) for two-wire mode 1
T
|
|
SW1: Forward running }
|
|
|
|
SW2: Reverse running ;
| |
| | |
| | |
| | |
Motor speed ﬁ‘ ‘ ‘ } :
| | | |
| | L/ |
| | | | |
}4 > e >< >
‘ Motor running in | Stop " Motor runningin | Stop |
the forward direction the reverse direction
Figure 3-3 Time sequence (abnormal) for two-wire mode 1

@ Two-wire mode 2: F4-11=1

For example, DI1 is allocated with the operation command function, and DI2 is allocated with
the forward and reverse running function. Set the parameters as follows.

Parameter Code Parameter Name Value Description
F4-11 Terminal command mode 1 Two-wire mode 2
F4-00 DI1 function selection 1 Operation command

Forward/reverse running

F4-01 DI2 function selection 2 direction

When SW1 is closed, the motor starts to run. When SW2 is open, the motor runs in the forward
direction. When SW2 is closed, the motor runs in the reverse direction. When SW1 is open, the
motor does not run regardless of the status of SW2. See the following figure.
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FO02=1 Terminal control mode

F4-11=1 Two-wire mode 2
\4

Assign the running
SW1 Running command command function to DI1.

~ @] on

Assign the running direction

SW1 | SW2 | Command

ﬁﬁrn":’]?r:g ﬂvz Running direction (forward/reverse) function to DI2.
Fevers [@] oo F401=2

Stop

Stop COM If DIO1/DIO2 is used
o] e

OO+
=l OO

o

Figure 3-4 Wiring and parameter settings for two-wire mode 2

) SW1 closed: Operation disabled
SW1: Operation command I

SW2 open: SW2 closed:
Forward running Reverse running

SW2: Forward/Reverse
running command

|
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[
Il
|
\
|
|
\
Motor speed \
[
[
|

A
A

|
|
|
|
I
]
|
| |
|
| |
|
| |
|
| |
|
\ J
f
| |
|
| |
|
| |
|
| |
|
‘ N >
| |
|
| |
|

Forward running Reverse running Stop

Figure 3-5 Time sequence for two-wire mode 2
@® Three-wire mode 1: F4-11=2

For example, DIO1 is allocated with the operation control function, DI1 is allocated with the
forward running function, and DI2 is allocated with the reverse running function. In this con-
trol mode, keys are required to function as the start/stop switch. Connect the forward running
key, reverse running key, and start/stop key to DI1, DI2, and DIO1, respectively. The parame-
ters are set as follows.

Parameter Code Parameter Name Value Description
F4-11 Terminal command mode 2 Three-wire mode 1
F4-00 DI1 function selection 1 Forward running (FWD)
F4-01 DI2 function selection 2 Reverse running (REV)
F4-03 DIO1 function selection 3 Three-wire control

SW3is a normally closed (NC) button, whereas SW1 and SW2 are normally open (NO) buttons.
If SW3 is closed, the motor rotates in the forward direction when you press down SW1, and ro-
tates in the reverse direction when you press down SW2. The motor stops immediately when
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SW3 is open. SW3 must remain closed during normal start and running. A signal from SW1 or
SW?2 takes effect once SW1 or SW2 is closed.

F0-02=1 Terminal control mode

F4-11=2 Three-wire control mode 1

1

SW1 M Forward .
—— Assign the forward
IQI DIl F400=1 |rynning direction to DI1
Three-wire control mode
SW3 Assi i
— gn the three-wire
|_| - DIO1 F403=3 control mode to DIO1
SW2_I1 Reverse )
‘ X — |Assign the reverse
‘ - DI2 F401=2 running direction to DI2
[@] com F441=0 [If DIO2 s used
Figure 3-6 Wiring and parameter settings for three-wire mode 1

SW3: Three-wire
control command

T

\

\

\

\

\

\

| |

SW 1: Forward ;

SW2: Reverse

Motor speed

N

#’4 - N >
\ Motor runningin
the reverse direction

A

T A
A 4

Motor running in

: . Stop
the forward direction

Figure 3-7 Time sequence for three-wire mode 1

@ Three-wire mode 2: F4-11=3

For example, DIO1 is assigned with the three-wire operation control function, DI1 is assigned
with the operation command function, and DI2 is assigned with the running direction func-
tion. Connect the operation enabling key, forward/reverse running direction key, and start/
stop key to DI1, DI2, and DIO1, respectively. The parameters are set as follows.
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Parameter Code

Parameter Name

Value

Description

F4-11

Terminal command mode

3

Three-wire mode 2
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F4-00 DI1 function selection 1 Operation command

. . Forward/reverse running
F4-01 DI2 function selection 2 direction
F4-03 DIO1 function selection 3 Three-wire control

When SW3 is closed, the drive starts to run after you press SW1. If SW2 is open, the drive ro-

tates in the forward direction. If SW2 is closed, the drive rotates in the reverse direction. The

drive stops immediately when SW3 becomes open. SW3 must remain closed during normal

start and running. A signal from SW1 takes effect once SW1 is closed.

SWL —

F4-11=3

i

Terminal control mode

Three-wire mode 2

Running command

@|on

SW3 |—|

:

Three-wire mode

DIO1

SW2

:

Running direction

SW2 Direction
0 Forward
1 Reverse

F4-00=1

— Assign the three-wire
F403=3 mode to DIOL.

Assign the running
command function to DI1.

~ ‘ - Assign the running
‘ DI2 F401=2 direction (forward/reverse)
function to DI2.
- COM F4-41=0 | IfDIO2is used
Figure 3-8 Wiring and parameter settings for three-wire mode 2

SW3: Three-wire

control command

SW1: Forward

operation command

SW2: Reverse

operation command

Motor speed

Figure 3-9

N

> <

Motor operation in the
forward direction

>

Motor operation in the
reverse direction

Stop

Timing diagram for three-wire control mode 2

3) Setting operation commands through communication

Set F0-02 to 2 to use communication as the operation command source. Start, stop, and other
related commands can be transferred through communication. For detailed settings, see “Ap-
pendix ACommunication”.
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3.2 Frequency Reference Source Settings

The AC drive supports three frequency reference sources, including main frequency reference,
auxiliary frequency reference, and main and auxiliary frequency superposition.

3.2.1 Selecting Input Method of Main Frequency Reference

Set F0-03 to select the input method of the main frequency reference. A total of ten input
methods are available for the main frequency reference, including digital setting (non-retentive
at power failure), digital setting (retentive at power failure), Al1, Al2, pulse input, multi-refer-
ence, simple PLC, PID, communication setting, and synchronization control.

(Default)
Digital setting

Keypad

Non-retentive upon
power-off

Retentive upon Digital setting 1
power-off

Analog input
All

> 2 I > Main

[
F433 ,  frequency

ﬂ (Al curve selection) /'\|2= 3 :
FO-03 |
|
4 |
FO-08 |
Digital input :
|
|
|

Only DIO1 can be

-DIOl used for pulse input.

F4-28 to F4-32 Pulse input
(Set the relation »
between the frequency d
reference and

Use four DIs.

F4-00 to F4-04 =39
(Switch the frequency
between the main

tage) .
o M ain frequency and pre-set
frequency frequency)
F4-00 to F4-04 = input
12/13/14/15 (default) SeleCtlon

(Assign the
multi-reference function|Multi-reference|
to DI1/DI2/DI01/DIO2.) >

FC-00 to FC-15
(Set 16 multi-references)

Keypad

Simple PLC
» 7

FCgroup

If the Al or DIO1

input setting source, set related parameters.

Ld

is used as the PID reference PID

FA group
Host controller

Fd-00 to Fd-05

Ld

Communication
Iq

Ld

Figure 3-10

Main frequency source selection
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Parameter
Code

Parameter Name

Value Range

Default

FO-03

Main frequency
source

0: Digital setting (preset frequency F0-08 modified
by the UP or DOWN key, non-retentive at power
failure)

1: Digital setting (preset frequency F0-08 modified
by the UP or DOWN key, retentive at power failure)

2:All

3:AI2

4: Reserved

5: Pulse setting (DIO1)
6: Multi-reference

7: PLC

8: PID

9: Communication

10: Synchronization control
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3.2.2 Setting Main Frequency Through Keypad (Digital Setting)
There are two situations for setting the main frequency through the keypad.

@ F0-03=0 (non-retentive at power failure): When the AC drive is powered on again after

stop or power failure, the frequency reference is restored to the preset frequency (FO-
L)) L))
08). You can change the preset frequency (F0-08) by pressing A and v " the key-

pad or through the multi-functional input terminal functioning as the UP or DOWN key.

@ F0-03 =1 (retentive at power failure): When the AC drive is powered on again after stop
or power failure, the preset frequency is restored to the value memorized at the mo-
ment of the last power failure.

Parameter Parameter Name Default Value Range
Code
FO-08 Preset frequency 50.00 Hz 0.00 Hz to maximum frequency
(FO-10)
FO-10 Maximum frequency 50.00 Hz 5.00 Hz to 600.00 Hz

4
NOTE

@ Note that F0-23 (Retention of digital-set frequency at stop) differs from F0-03. F0-23 deter-
mines whether the changed frequency is retained when the AC drive stops. F0-23 is related to
the stop state, rather than power failures.

@® [fF0-23isset to 0, the frequency is not retentive at stop. Set F0-08 (Preset frequency)

() ()
using the keypad first, and correct the frequency through keys : and ;) or the ter-
minal functioning as the UP/DOWN key. After the AC drive stops, the corrected value is

cleared.

@ [fF0-23issetto 0, the frequency is retentive at stop. Set F0-08 (Preset frequency) us-

ing the keypad first, and correct the frequency through keys f and 3 or the terminal
functioning as the UP/DOWN key. After the AC drive stops, the corrected value is re-

tained.

Example: FO-08 (Preset frequency) is set to 40 Hz. Adjust the value of FO-08 to 45 Hz using the

key f on the keypad. If FO-23 is set to 0 (non-retentive at power failure), the frequency is re-
stored to 40 Hz (value of F0-08) after the AC drive stops. If FO-23 is set to 1 (retentive at power

failure), the frequency is still 45 Hz after the AC drive stops.

Parameter Parameter Name Default Value Range
Code
0: Non-retentive
FO-23 Retention of digit-set frequency upon stop 0 ,
1: Retentive

3.2.3 Setting Main Frequency Through Al
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The main frequency can be set through All or Al2. When F0-03 is set to 2, All is used as the
main frequency reference source. When F0-03 is set to 3, Al2 is used as the main frequency
reference source.

When the Al is used as the frequency source, each Al supports five types of Al curves. There-
fore, this section first describes the setting of Al curves, and then introduces how to select
corresponding Al curves for Als. Follow the steps below to set Al curves.

Procedure Parameter Description

F4-13 to F4-16 Curve 1 setting Commonly-used

(Step 1) Set the Al curve. F4-18 to F4-21 Curve 2 setting Commonly-used

Set the relationship between Al F4-23 to F4-27 Curve 3 setting Commonly-used

voltage/current inputs and the -
A6-00 to A6-07 Curve 4 setting

set values.
A6-08 to A6-15 Curve 5 setting

F4-34 Selection when Al value < minimum input value

This parameter is used to select the Al curve.

Step 2: Select the Al curve for the You can select any Al curve for an Al. The

Al. F4-33 default value 321 of F4-33 is used. That is, select
Select the Al curve and set the curve 1 for All and curve 2 for Al2.
filter time. F4-17, F4-22 Filter time of AlL and AI2
Step 3: Select the Al as the F0-03=2 All is used.
frequency reference source. . )
Select the Al for setting the F0-03 (Main Al2is used. Select the
& frequency source) F0-03=3 input mode (voltage or

frequency reference based on

terminal characteristics. current) by setting F4-40.

£
NOTE

@ When the Alis used as the frequency reference source, the value 100% of the voltage/current
input corresponds to the value of F0-10 (Maximum frequency).

@ Al curve setting methods

There are five types of Al curves in total. Curves 1,2, and 3 are two-point curves, with relevant
parameters being F4-13 to F4-27. Curves 4 and 5 are four-point curves. The related parameters
arein group A6. To set an Al curve, you need to set the relationship between the Al voltage (or
Al current) and the corresponding setting.

This part takes the setting of Al curve 1 as an example. The related parameters are F4-13 to F4-
16. The following figure shows the Al curve 1 with the factory values. Detailed parameters and
descriptions are given in the following table.
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Setpoint 4
(frequency)

F4-16 <-100.0%
(Corresponds to F0-10)

F4-14 < 0.0%

A

> All
0.00 V 10.00 V
(0.00 mA ) (20.00 mA)
N% N%
F4-13 F4-15
Figure 3-11 Setting Al curve 1
Pa?::jiter Parameter Name Default Value Range Description
F4-13 Minimum input of Al 0,00V |-10.00Vto F4-15 When the Al yoltagg is lower
curvel than the minimum input set
Percentage by F4-13, the minimum input
corresponding to 0.0% 100.00% o 100.0% or 0.0% is used for calculation
F4-14 minimum input of Al =70 -100.00% 1o 100.0% according to the setting of F4-
curve 1 34.
Maximum input of Al
- 10.00V |F4-13to0 10.00V
F4-15 curve 1 When the Al voltage is higher
Percentage than the maximum input set
i by F4-15, the maximum input
F4-16 | correspondingtothe 1, 0, 4o 1100 0006 to 100.0% |- P

maximum input of Al
curvel

is used for calculation.

£

NOTE
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@ When the Al is used as the frequency setting source, the voltage/current input 100% corre-
sponds to the value of FO-10 (maximum frequency). When current mode 1 is selected for
analog input, current of 1 mA corresponds to voltage of 0.5V, and current of 0 mA to 20 mA

corresponds to voltage of -10 Vto +10 V.

@ Curve 2 and curve 3 are setin a similar way as curve 1. F4-18 to F4-21 are used to set curve 2.
F4-23 to F4-26 are used to set curve 3. Figure 9-13 shows the setting of Al curve 2.

Setpoint ,
(unit: %)
F4-21 <~ 800
600
400
F4-19 < 200
00 } L
0.00 2.004.00 6.00
(4 mA)
N
F4-18
Figure 3-12

Setting Al curve 2

» Al2
8,00 10.00 Unit: V/mA
(20 mA)

N%
F4-20
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Parca(;ge;ter Parameter Name Default Value Range Description
F4-18 Minimum input of Al curve 2 0.00V 0.00V to F4-20 -
Percentage corresponding to 0 i 0 o i
F4-19 minimum input of Al curve 2 0.0% 100.00% to 100.0%
F4-20 Maximum input of Al curve 2 10.00V F4-18 to 10.00 V -
Percentage corresponding to o ) o o )
F4-21 maximum input of Al curve 2 100.0% 100.00% to 100.0%
F4-23 Minimum input of Al curve 3 0.00V -10.00 V to F4-25 -
Percentage corresponding to 0 i 0 o i
F4-24 minimum input of Al curve 3 0.0% 100.00% to 100.0%
F4-25 Maximum input of Al curve 3 10.00V F4-23t010.00V -
Percentage corresponding to 0 i 0 o i
F4-26 maximum input of Al curve 3 100.0% 100.00% to 100.0%

The function of curve 4 and curve 5 is similar to that of curve 1 to curve 3, but curve 1 to curve

3are straight lines, and curve 4 and curve 5 are 4-point curves. The following figure shows the

schematic diagram of curve 4 and curve 5.

£

NOTE

@ When setting curve 4 and curve 5, the minimum input voltage, inflection point 1 voltage, in-
flection point 2 voltage, and maximum input voltage must be increased in ascending order.

Percentage
corresponding

R 100%
to analog input

Percentage
corresponding
to Al maximum
input

Percentage
corresponding |- ————
to Al curve
inflection point 1

Al curve
inflection

OVIOmA) Al pO:nt ‘ ( ) Al
curve | 10V(Q0mA) .
inflection } input voltage
Percentage point 1 }
I

corresponding

to Al curve |

inflection point 2

Percentage
corresponding to
Al minimum input

-100%

Figure 3-13 Schematic diagram for curve 4 and curve 5
Parcaggzter Parameter Name Default Value Range Description
A6-00 Minimum input of Al curve4  |0.00V -10.00 V to A6-02 -
Percentage corresponding to o i o o )
A6-01 minimum input of Al curve 4 0.0% 100.00% to 100.0%
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AG-02 ICrLfrlfecZon point 1 input of Al 300V £6-00 to AG-04 i

Percentage corresponding to
- inflection point 1 input of Al|30.0% -100.0% to 100.0% -

A6-03 P p
curve 4

A6-04 Icrl:frl\tleeczon point 2 input of Al 6.00V A6-02 to AB-06 i
Percentage corresponding to o i o o )

A6-05 inflection 2 input of Al curve 4 60.0% 100.0% to 100.0%

A6-06 Maximum input of Al curve 4 | 10.00V | A6-04 to 10.00 V -
Percentage corresponding to 0 ) 0 0 i

AG-07 | ium input of Al curve 4 100.0%  |-100.0% to 100.0%

A6-08 Minimum input of Al curve 5 |-10.00V  |-10.00V to A6-10 -

p

Percentage corresponding to | 0 ) 0 0 i

A6-09 minimum input of Al curve 5 100.0% |-100.0% to 100.0%

A6-10 Icrlfrl\(/eec'gon point 1 input of Al 300V A6-08 to AB-12 i
Percentage corresponding to

A6-11 inflection point 1 input of Al|-30.0%  |-100.0% to 100.0% -
curve 5

AG-12 ICTJfrI\?gtslon point 2 input of Al 300V 7610 to AG-14 i
Percentage corresponding to 0 ) o 0 i

A6-13 inflection 2 input of Al curve 5 30.0% 100.0%~100.0%

A6-14 Maximum input of Al curve 5 |10.00V  |A6-12to 10.00V -

P

Percentage corresponding to o i o o )

A6-15 maximum input of Al curve 5 100.0% 100.0% to 100.0%

@ Al curve selection

The ones and tens places of F4-33 are used to set the curve for All and Al2, respectively. The

two Als can use any of the five curves.

& rCa:;:ter Pal:laar:]e;ter Default Value Range Description
Ones: All curve
1: Curve 1 (2 points, see F4-13 to F4-16)
2: Curve 2 (2 points, see F4-18 to F4-21)
3: Curve 3 (2 points, see F4-23 to F4-26) | |f F4-33 is 321, it
Al curve 4: Curve 4 (4 points, see A6-00 to A6- | indicates that curve
F4-33 . 21 1is selected for
selection 07) .
i All, and curve 2is
5:Curve 5 (4 points, see A6-08 to A6- | sglected for Al2.
15)
Tens: Al2 curve selection (1 to 5, same
as above)
Hundreds: Reserved
FA-17 |Allfiltertime |0.10s 0.00s to 10.00s These parameters
are used to set the
FA-2) |ARfilter time |0.10s 0.00s to 10.00s ir?ftxare filter time of
eAls.
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The longer the Al input filter time, the stronger the anti-interference capability, but the slower
the adjustment response. The shorter the filter time, the quicker the adjustment response,
but the weaker the anti-interference capability. If the analog signal is prone to interference,
increase the filter time to stabilize the detected analog signal. However, increasing the filter
time will slow the response speed of analog detection. Set the filter time properly based on
actual conditions.

@ Al as the main frequency reference source

The MD810 control board provides two Als, namely Al1 and Al2. A1 supports voltage input
of =10 Vto +10 V. AI2 supports voltage input of 0V to 10 V or current input of 0 mA to 20 mA,
which can be selected by F4-40. The following describes the setting of each Al used as the

main frequency reference source.

For example, assume that curve 1 is selected for All (the ones place of F4-33 is set to 1) and
voltage-type All is used as the main frequency reference source. To make input voltage of 2V
to 10 V correspond to frequency of 10 Hz to 40 Hz, set as follows.

Percentage o
Para. | Value
H+1ov[@ %)
s F413 | 200V | F416<—80.
. F0-03=2 |—>
Pote(r;tL%n)wete M AL > (Ones place) <1 > F0-03 F414 | 200% 60,0 -
0-10V Select curve FrS | 1000V 400 -
1forAlL Set-Alfl as the F416 | 80.0% ! Fo07 Frequency
. main frequency o FA14<—200 - (onesplace)=0 [ reference
setting source. .10s 0 Lo -
00 200 400 600 8001000 5 | S€t rt]hef'mal? frequency
s el as the final frequency
Note reference.
Voltage 2 Vto 10 V correspond to 20.0% to 80.0%.
100.0% corresponds to the maximum frequency (F0-10 = 50.00 Hz)
Figure 3-14 Parameter settings for voltage-type All to be used as the main frequency reference source

Al2 supports analog voltage input (0 V to 10 V) or analog current input (0 mA to 20 mA).

When Al2 is used for analog current input, input current of 0 mA to 20 mA corresponds to input
voltage of 0V to 10 V. If the input current ranges from 4 mA to 20 mA, current of 4 mA corre-
sponds to voltage of 2V, and current of 20 mA corresponds to voltage of 10 V.

For example, assume that curve 2 is selected for Al2 (the tens place of F4-33 is set to 2) and
current-type Al2 is used as the main frequency reference source. To make input current of 4
mA to 20 mA correspond to frequency of 0 Hz to 50 Hz, set as follows.

4D/A module

AO
PLC I
GND

Fadg
[ A2 A0 Fa33 NP
4-20 mA (tens place) =2
Selectcurve  set AI2 as the
2forAl2. main frequency
setting source.

Para.

Value (%)

F418

200V | F421<1000

F4-19

0.0%

F420

10.00V

F421

100.0%)

F422

010

Note

Percentage o

F419< 00

800
60.0
400 -
200

F418200V

Current 4 mA to 20 mA correspond to 0.0% to 100.0%
100.0% corresponds to the maximum frequency (F0-10 = 50.00 Hz)

L >
040 80120160 200 p|(mp)

F4-20-10.00V

|yl FO-07 Frequency
(onesplace) =0[ “reference

Set the main frequency
as the final frequency
reference.

Figure 3-15

Parameter settings for current-type Al2 to be used as the main frequency reference source
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3.2.4 Setting Main Frequency Through Pulse

Select the input pulse as the main frequency source by setting F0-03 to 5. In this mode, the
pulse reference must be input only from multi-functional input terminal DIO1. The signal
specifications set by pulse are 9 Vto 30 V (voltage) and 0 kHz to 100 kHz (frequency).

ParCa:;e;ter Parameter Name Default Value Range Description
F4.9g |Pulse input minimumiy o, 16 00 kHz to F4-30

frequency

Percentage corresponding

F4-29 |to pulse input minimum 0.0% -100.0% to|Percentage of maximum

O -
frequency 100.0% frequency (F0-10)
Pulse input maximum F4-28 to 100.00
F4-30 | frequency 50.00 kHz |, '\

Percentage corresponding
F4-31 |to pulse input maximum|100.0%
frequency

FA-37 |Pulseinput filter time 0.10s 0.00s to 10.00s

-100.0% to|Percentage of maximum
100.0% frequency (F0-10)

You can set the percentage corresponding to the pulse frequency input from DIO1 through F4-
28 to F4-31. The correspondence between the pulse frequency input and corresponding per-
centage is 2-point linear. The corresponding setting of pulse input indicates the percentage of
the maximum frequency (F0-10). The settings are shown in the following figure.

F4-28 to F4-32: Set the corresponding relation
between the pulse frequency and percentage.

@ DIoL[@] b»| Fo03=5 >
oC

Output FO-07 Frequenc
tpe Set the pulse > _brfreq Y|
reference as the (Ones place)=Q reference

main frequency
setting source.

Set the main frequency as the
final frequency reference.

Note
100.0% corresponds to the
maximum frequency (F0-10).

Figure 3-16 Parameters used to set the main frequency through pulse input

3.2.5 Setting Main Frequency Through Multi-reference

When F0-03 is set to 6, multi-reference is selected as the main frequency reference source. This
mode is suitable for applications where the operating frequency of the drive does not require
continuous adjustment, and only several frequency values need to be used.

The drive supports up to 16 frequency references in multi-reference operation mode, which
can be set through combinations of input signals from four DIs. You can also use fewer than
four Dls as the multi-reference source. In this case, missing digits are populated with 0.

The corresponding relationship between the number of multi-references and the number of
Dls are as follows:
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2 multi-references: one DI K1;
3 to 4 multi-references: two DIs K1 and K2;

5 to 8 multi-references: three DIs K1, K2, and K3;
9 to 16 multi-references: four DIs K1, K2, K3, and K4 The multiple references are set by param-
etersin group FC.

Pa?::jiter PaLaaTq?er Default Value Range Description
Multi- 0 0 .
FC-00 ceferenceo | 0-0% |-100.0% to 100.0%
Multi- 0 0 .
FC-01 ceference 1 |0-0% | -100.0%t0 100.0%
Multi- 0 0 .
FC-02 reference | 0-0% |-100.0% to 100.0%
Multi- 0 0 0
FC-03 ceference3 | 0-0% |-100.0% to 100.0%
Multi- 0 0 .
FC-O4 reference 4 0.0% -100.0% to 100.0%
FC-05 Multi- 0.0% |-100.0% to 100.0%
reference 5 The multi-reference range is a percentage
Multi- and the actual multi-reference value is the
FC-06 reference 6 0.0% | -100.0%to 100.0% percentage of the maximum frequency.
FC-07 Multi- 00%  |-100.0% to 100.0% | The positive anc! negative va.lues.of t.he
reference 7 parameter determine the operating direction
Multi- of the drive. A negative value indicates
FC-08 | aerenceg |0:0% |-100.0%1t0100.0% | oerse unning,
FC-09 Multi- 00%  |-100.0% to 100.0% | The defgult.acceleration time and
reference 9 deceleration time are the values of F0-17
i and F0-18, respectively.
FC-10 :"e‘;eltr'ence 10|00% |-100.0%to 100.0% P y
Multi- 0 0 0
FC-11 reference 11 | 0-0% | -100.0% to 100.0%
Multi- 0 0 .
FC-12 ceference 1o |0:0% | -100.0%t0 100.0%
Multi- 0 0 .
FC-13 reference 13 |0:0% | 100.0%t0 100.0%
Multi- 0 0 .
FC-14 | forence 14 |0:0% | -100.0% to 100.0%
Multi- 0 0 0
FC-15 ceference 15 | 0-0% | -100.0% to 100.0%
0: FC-00
1: All
Multi- 2:A12
reference 3: Reserved
FC-51 0 setting 0 0to6
mode 4: Pulse reference

5:PID
6: F0-08 (Preset frequency), which can be

modified by UP/DOWN key

To set multi-reference as the main frequency reference source, assign functions 12 to 15 to the

Dls.
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Parameter Code Parameter Name Value Description
F4-00 DI1 function selection 12 Multi-reference terminal 1
F4-01 DI2 function selection 13 Multi-reference terminal 2
F4-03 DIO1 function selection 14 Multi-reference terminal 3
F4-04 DIO2 function selection 15 Multi-reference terminal 4
a1 oo o Loy i

In the following figure, DI1, DI2, DIO1, and DIO2 are used as the multi-reference input termi-
nals, which form a four-bit binary number. The state combinations of these terminals rep-
resent different frequencies. When values of DI1, DI2, DIO1, and DIO2 are 0, 0, 1, and 0, they
constitute a value of 2. In this case, the frequency set through FC-02 is selected. For details,
see table 7-1. The target operating frequency is automatically calculated from "FC-02 x FO-10".
The following figure shows the detailed settings.

(Binary) 16 multi-references (%)
State combination
0 0 0 O » FC00
0 0 0 1 FC01
= Set the main frequency source N g
to multi-reference. 0 0 1 0 FGo2
Assign the multi-reference _
function to four Dls. Lo Fel4 F0-07=00
- | 1 1 1 1 > FC15 N
arameter | Value
D2 |©
2| B F4-00 12 T I
| DIO1 |0 F4-01 13 v, Frequency
- 403 m reference
DIO2
Ferod - Maximum frequency
Figure 3-17 Multi-reference setting

[4]: The four multi-reference terminals can make up 16 state combinations, corresponding to
16 frequency reference values. The following table lists the details.

Table 3-1 Description of multi-reference function

K4 K3 K2 K1 Reference Parameter
OFF OFF OFF OFF Multi-reference 0 FC-00 (FC-51=0)
OFF OFF OFF ON Multi-reference 1 FC-01
OFF OFF ON OFF Multi-reference 2 FC-02
OFF OFF ON ON Multi-reference 3 FC-03
OFF ON OFF OFF Multi-reference 4 FC-04
OFF ON OFF ON Multi-reference 5 FC-05
OFF ON ON OFF Multi-reference 6 FC-06
OFF ON ON ON Multi-reference 7 FC-07
ON OFF OFF OFF Reference 8 FC-08
ON OFF OFF ON Multi-reference 9 FC-09
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ON OFF ON OFF Multi-reference 10 FC-10
ON OFF ON ON Multi-reference 11 FC-11
ON ON OFF OFF Multi-reference 12 FC-12
ON ON OFF ON Multi-reference 13 FC-13
ON ON ON OFF Multi-reference 14 FC-14
ON ON ON ON Multi-reference 15 FC-15

4

NOTE

@ Except for the main frequency source, the multi-reference can also act as the voltage source
for V/f separation (for details, see F3-13 descriptions in “3.5.1 V/f Curve Settings”) and the
setting source for process PID (for details, see FA-00 descriptions in “3.2.7 Setting Main Fre-
quency Through PID”).

3.2.6 Setting Main Frequency Through Simple PLC

Select the simple PLC as the main frequency source by setting FO-03 to 7.

When the simple PLC acts as the main frequency source, FC-00 to FC-15 must be set (for de-
tails, see “3.2.5 Setting Main Frequency Through Multi-reference”). FC-18 to FC-49 are used to
set the running time and acceleration/deceleration time of each reference. See the following
for the parameter settings.

Operation N

direction Fe-14
o . FC-23 FC-02
« > A FC-15
FCc-00, 0/
Time (t)
e DI E— «—> 250 ms
FC-18 Pulse signal
DO or RELAY (relay output is set
through parameters in group F5)
Figure 3-18 Use of simple PLC as the main frequency source
Pag\;eéter Parameter Name Default Value Range Description
Running time of multi-reference 0
FC-18 set by simple PLC 0.0s (h) 0.0s (h) to 6553.5s (h) |-
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Parameter
Code

Parameter Name

Default

Value Range

Description

FC-19

Acceleration/Deceleration time
of multi-reference 0 set by simple
PLC

Oto3

FC-20

Running time of multi-reference 1
set by simple PLC

0.0s (h)

0.0s (h) to 6553.5s (h)

FC-21

Acceleration/Deceleration time of
multi-reference 1 set by simple
PLC

0to3

FC-22

Running time of multi-reference 2
set by simple PLC

0.0s (h)

0.0s (h) to 6553.5s (h)

FC-23

Acceleration/Deceleration time of
multi-reference 2 set by simple
PLC

Oto3

FC-24

Running time of multi-reference 3
set by simple PLC

0.0s (h)

0.0s (h) to 6553.5s (h)

FC-25

Acceleration/Deceleration time of
multi-reference 3 set by simple
PLC

0to3

FC-26

Running time of multi-reference 4
set by simple PLC

0.0s (h)

0.0s (h) to 6553.5s (h)

FC-27

Acceleration/Deceleration time of
multi-reference 4 set by simple
PLC

Oto3

FC-28

Running time of multi-reference 5
set by simple PLC

0.0s (h)

0.0s (h) to 6553.5s (h)

FC-29

Acceleration/Deceleration time of
multi-reference 5 set by simple
PLC

0to3

FC-30

Running time of multi-reference 6
set by simple PLC

0.0s (h)

0.0s (h) to 6553.5s (h)

FC-31

Acceleration/Deceleration time of
multi-reference 6 set by simple
PLC

Oto3

FC-32

Running time of multi-reference 7
set by simple PLC

0.0s (h)

0.0s (h) to 6553.5s (h)

FC-33

Acceleration/Deceleration time
of multi-reference 7 set by simple
PLC

0to3

FC-34

Running time of simple PLC
reference 8

0.0s (h)

0.0s (h) to 6553.5s (h)

FC-35

Acceleration/Deceleration time
of multi-reference 8 set by simple
PLC

Oto3

FC-36

Running time of multi-reference 9
set by simple PLC

0.0s (h)

0.0s (h) to 6553.5s (h)

FC-37

Acceleration/Deceleration time of
multi-reference 9 set by simple
PLC

0to3

FC-38

Running time of multi-reference
10 set by simple PLC

0.0s (h)

0.0s (h) to 6553.5s (h)

FC-39

Acceleration/Deceleration time of
multi-reference 10 set by simple
PLC

Oto3
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Parcac:geéter Parameter Name Default Value Range Description

FC-40 |& ethy ts'?nepf; multireference oos(h) | 0.0s (h)to 655355 () |-
Acceleration/Deceleration time of

FC-41 multi-reference 11 set by simple |0 0to3 -
PLC

FC-42 |& ot Zﬂepfef multireference oos(h) |0.0s (b to6553.5s (h) -
Acceleration/Deceleration time of

FC-43 multi-reference 12 set by simple |0 0to3 -
PLC

FC-44 |% ethy ts'?nepf; multireference oos(h) | 0.0s (h)to 655355 () |-
Acceleration/Deceleration time of

FC-45 multi-reference 13 set by simple |0 0to3 -
PLC

FC-46 |y ot Zﬂepfef multireference oos(h) |0.0s(h) to6553.5s (h) -
Acceleration/Deceleration time of

FC-47 multi-reference 14 set by simple |0 0to3 -
PLC

FC-48 i‘; :zt";f;’/ ts'i”:nepf; B“L”Clt"reference 0.0s(h) | 0.0s(h)to6553.55 (h) |-
Acceleration/Deceleration time of

FC-49 multi-reference 15 set by simple |0 0to3 -
PLC

FC-50 |Timeunitof simple PLC 0 0:5 {second) -

1: h (hour)

When using the simple PLC to set the main frequency, set FC-16 to select the running mode

of the PLC and FC-17 to select whether to retain the running status and frequency of the PLC
after power failure or stop. Related parameters are as follows.

Parameter | Parameter —
Code Name Default Value Range Description
0: Stop after running one The AC drive stops. after running
cvele for one cycle, and will start up after
y receiving a running command again.
The AC drive automatically retains the
Simple PLC 1: Keep final values after final running frequency and direction
FC-16 ) running for one cycle after running for one cycle. When the
operation drive is started again, it runs from the
mode initial PLC state.
The AC drive automatically starts
2: Repeat after running|another cycle after running for one
for one cycle cycle, and will not stop until receiving
a stop command.
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Parameter | Parameter .
Code Name Default Value Range Description
Ones: Retention selection
upon power failure
0: Non-retentive upon The AC drive restarts the PLC process
power failure upon power-on.
The AC drive memorizes the latest
. . running status and frequency of the
Simple PLC fle;ill?uerteentlve at power PLC set before power failure, and
Retention continues to run from the memorized
FC-17 selection 00 moment after its power is restored.
upon power Tens: Retention selection
failure upon stop
0: Non-retentive upon The AC drive restarts the PLC process
stop upon power-on.
The AC drive memorizes the latest
) . running status and frequency of the
1: Retentive upon stop PLC when it stops, and continues to
run from the memorized moment.
simple PLC 0: s (second) . ) )
FC-50 |Runningtime |0 It sets the time unit of PLC running.
. 1: h (hour)
unit
0: FC-00
1:All
Multi 2: Al2
ulti-
4: Pulse reference
FC-51 |reference0 |0 5. pID -
setting mode 6: F0-08 (Preset
frequency), which can be
modified by UP/DOWN
key

Simple PLC can be the frequency source or V/f separation voltage source. For details, see F3-
13 descriptions in “3.5.1 V/f Curve Settings”.

3.2.7 Setting Main Frequency Through PID

Select the PID as the main frequency source by setting F0-03 to 8.

As a general process control method, PID control is a closed-loop mechanism in which each
controlled variable is stabilized at the target level. This is implemented through proportional,
integral, and differential calculation of the difference between the feedback signal and the tar-
get signal of the controlled variable and through adjustment of the AC drive output frequency.
The PID-controlled output is used as the running frequency. The PID control is generally used
for field process closed-loop control, such as constant pressure closed-loop control and con-
stant tension closed-loop control.

@ Proportional gain Kp: When there is a deviation between the PID input and output, the
PID regulator adjusts the output to reduce the deviation of the controlled variable. The
deviation reduction speed depends on the proportionality coefficient Kp. A greater Kp
value means faster deviation reduction but causes oscillation, especially in the case of
long hysteresis. A smaller Kp value means lower probability of oscillation but leads to
slow adjustment. (A proportional gain of 100.0 indicates that when the deviation be-
tween PID feedback and PID reference is 100.0%, the PID regulator regulates the out-
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put frequency reference at the amplitude of the maximum frequency.)

@ Integral time Ti: Ti determines the integral regulation intensity of the PID regulator. The
shorter the integral time, the greater the adjustment intensity. (When the deviation
between PID feedback and PID reference is 100.0%, the integral regulator performs
continuous regulation within the time. The regulation amount reaches the maximum

frequency.)

@ Differential time Td: Td determines the regulation intensity of the PID regulator on the
deviation change. Longer differential time indicates greater adjustment intensity. (Dif-
ferential time indicates the time within which the feedback change reaches 100.0%.

The regulation amount reaches the maximum frequency.)

Inside the drive

PID calculation

FA-00=0
Target
lue +
v fFA-01 Y@ >
alueo 0 ()

1
Kp(l+—— +TdxS) @—Machinery
Ti xS

SeHéor

Feedback signal

FA-00 = 1/2/3/4/5/6

All, Al2, pulse (DIO1), communication...

Inside the drive

PID calculation

1
Kp(1+ +TdxS i
p( =5 ) @— Mfalchlnery

SeH;or

Feedback signal

Target
All, Al2, pulse (DIO1), value V)
communication, N
multi-reference
Figure 3-19

All, A2, pulse (DIO1), communication...

Principle of process PID control
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FA-00 FA -03 (PID action direction)
PID reference
setting source 0: Forward
1: Reverse PID 1
a0l — o : FA—OS:'Proportiénmgaml_l PID limit
a1 —B | FA -06:Integral time 1 Limit by FO-10 in the
| FA -07 :Differential time 1 forward direction
A2 — o 0 ! l/_
N \\T\_*
Reserved 3 "‘ | | |
Pulse reference 4 1 : PID 2 : Limit by FA-08 in the
Communication 5 | FA-lsZPmportionalgaian | reverse direction
! FA -16:Integral time 2 (- "
Multi-reference —| 6 1 FA -17 Differentiol ime 2 | Switchover condition
— PID pause ’ |
Assign function 22 (PID pause) FA-18
to F4-00 to F4-09 FA-19
FA-02 FA20
PID feedback channel PID deviation < FA-09
v
All — 0
A2 — 1 F0-03=8 Main frequency
Reserved — 2 —>PID PID‘inputasthe
AL-A2 — 3 s S
Pulse reference — 4 .
Main fre_q_uency
Communication —{ 5 ?ndauxmary
requency_
AlL+AI2 — 6 superposition Frequency
reference
Max. (|AIL],|AI2)) — 7
Min. (|AIL],|AI2]) — 8 £0.05. F0.06
F0-04=8 el
—>PID PIDinputasthe[ | ]Etelr;:,tezceyilg;:ary
auxiliary superposition) Auxiliary frequency
frequency
setting source
Figure 3-20 Parameter settings for process PID control
Parameter Parameter ..
Default Value Range Description
Code Name
0: FA-01
1 Al This parameter specifies the reference
' channel of the PID target value. The
2:Al2 PID reference is a relative value. The
3: Reserved value 100% corresponds to 100% of
PID reference :
FA-00 source 0 4: Pulse reference | the feedback signal of the controlled
(DI01) system. Note: When FA-00 is set to 6
5: Communication | (multi-reference), FC-51 (Source of
(1000H) multi-reference 0) cannot be set to 5
(PID reference).
6: Multi-reference
PID dicital When FA-00 is set to 0, you need to set
FA-0O1 . & 50.0% |0.0% to 100.0% this parameter. 100% corresponds to
setting .
the maximum feedback.
0:All
1: Al2
2: Reserved
3:All -AlI2
4: Pulse reference| .
EA-02 PID feedback 0 (DIO1) It is used to select the PID feedback
source o channel.
5: Communication
(1000H)
6: All +Al2
7: Max. (|Al1], |AI2])
8: MIN (JAIL|, |AI2])
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Pa ?Orgzter Pa’:Iaanr:]e(;ter Default Value Range Description
If the feedback signal is smaller than
0: Forward the PID reference, the drive output
FA-03 PID action 0 frequency increases.
direction If the feedback signal is smaller than
1: Reverse the PID reference, the drive output
frequency decreases.
This parameter is used for display of
PID reference the PID reference and feedback, which
are dimensionless. For example, if
FA-04 ?an: feeedback 1000 01065535 the parameter is set to 1000, the PID
& reference (0% to 100%) corresponds to
the feedback value (0 to 1000) linearly.
FA-05 g;ci’npz;t'lonal 200  |0.0t01000.0
Integral time Pl regulation is suitable for most
FA-06 Til 2.00s 0.01s to 10.00s systems.
FA-07 Ei'n:fgrfglt'al 0.000s | 0.000s to 10.000s
PID cut-off When the frequency source is pure PID,
FA-08 frequency 0.00 Ha 0.00 to maximum the PIP Cl..lt-Off fre.ql'Jency in the reverse
In reverse frequency direction is the minimum PID output
direction value.
It helps to bal th d
FA-09 | PIDerrorlimit |0.0%  |0.0%to 100.0% €'ps to batance the acclracy an
stability of system outputs.
Itis used to set the range of PID
differential output. In PID control,
i i the differential operations may easil
FA-10 | PR differential 000 10,009 to 100.0% ! 'at operatl yeasty
limit cause system oscillation. Thus, the
PID differential regulation is generally
restricted to a small range.
oI ref This parameter defines the time
FA-11 char:eg:;erzze 0.00s 0.00s to 650.00s required for the PID reference to change
from 0.0% to 100.0%.
This parameter defines the filter time of
PID feedback PID feedback. The filter helps to reduce
FA-12 filteretiemeac 0.00s 0.00s to 60.00s interference on the feedback but lowers
the responsiveness of the process
closed-loop system.
FA-13 |PIDerrorgain |100.0% |0.0% to 100.0% -
FA-15 Prgportlonal 20.0 0.0t0 1000.0 Thése parameter are used for the
gain Kp2 switchover of two groups of PID
FA-16 Iqtegraltime 2.00s 0.01s to 10.00s parameters. PID parameters can
Ti2 be switched through the DI or
automatically based on the PID
i i deviation.
FA-17 E'r;fer%‘;'al 0.000s | 0.000s to 10.000s
'me Parameters FA-15 to FA-17 are set in the
same way as FA-05 to FA-07.
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Parameter
Code

Parameter
Name

Default

Value Range

Description

FA-18

PID parameter
switchover
condition

0: Not switched

1: Switchover by DI

To enable switchover through the DI,
assign the DI with function 43 (PID
parameter switchover). If the Dl is
invalid, group 1 (FA-05 to FA-07) is
selected. If the DI is valid, group 2 (FA-
15 to FA-17) is selected.

2: Automatic
switchover based
on deviation

When the absolute value of the
deviation between PID feedback and
PID reference is lower than the value
of FA-19, group 1 is selected. When
the absolute value of the deviation
between PID feedback and PID
reference is higher than the value

of FA-20, group 2 is selected. When
the deviation between PID feedback
and PID reference is within the value
of FA-19 (PID parameter switchover
deviation 1) and the value of FA-20
(PID parameter switchover deviation
2), the PID parameters are the linear
interpolated value of the two groups
of parameter values, as shown in the
following figure.

3: Automatic
switchover based
on running
frequency

In this mode, when the running
frequency of the AC drive is between 0
and the maximum frequency, the PID
parameters are the linear interpolated
value of the two groups of parameter
values.

6: Automatic
adjustment based
on roll diameter

In this mode, when the current roll
diameter changes between the
maximum roll diameter (B0-08) and
minimum roll diameter (B0-09), the PID
parameters are the linear interpolated
value of the two groups of parameter
values. The minimum roll diameter
corresponds to parameter group 1 (FA-
05 to FA-07), and the maximum roll
diameter corresponds to parameter
group 2 (FA-15 to FA-17).

7: Adjustment
based on the
maximum
roll diameter
percentage

In this mode, when the current roll
diameter changes between the result
of the maximum roll diameter (BO-

08) multiplied by FA-20 and the result
of the maximum roll diameter (B0-08)
multiplied by FA-19, the PID parameters
are the linear interpolated value of the
two groups of parameter values.
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Parameter Parameter .
Code Name Default Value Range Description
PID parameter
FA-19 switchover|20.0% |0.00toFA-20 100% corresponds to the maximum
deviation 1 deviation between PID reference and
PID parameter PID feedback. The two parameters take
FA-20 |switchover|80.0% |FA-19t0100.0% |effect when FA-18is 2.
deviation 2
When the AC drive starts up, the PID
outputs an initial value (FA-21). After
the PID initial value active time (FA-22)
FA-21 |PIDinitial value | 0.0% 0.0% to 100.0% is reached, the PID starts closed-loop
regulation operations. For PID initial
value functions, see “Figure 3-22 PID
initial value”. PID initial value
Active time of
FA-22 PID initial value 0.00s 0.00s to 650.00s -
Integral pause When integral pause is inactive, it
FA-25 |PIDintegral 0 0: Inactive remains inactive no matter whether the
. multi-functional Dl is active.
1: Valid
Detection level 0.0%: NoO
FA-26 |of PID feedback|0.0% detection;|-
loss 0.1% to 100.0%
It is used to judge whether PID feedback
is lost.
Detection time The AC drive reports Err.31 when the
FA-27 |of PID feedback|0.0s 0.0s t0 20.0s PID feedback remains smaller than the
loss PID feedback loss detection level (FA-
26) for a period exceeding the detection
time of PID feedback loss (FA-27).
PID parameter 4
PID parameter 1 I
FA-05, FA-06, FA-07 }
|
|
PID parameter2 ———— ‘T 77777777 ‘
FA-15, FA-16, FA-17 } |
| |
: : > PID deviation
FA-19 FA-20
Figure 3-21 PID parameter switchover
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Output
frequency
FA-22
P
W
FA-21

> Time

Figure 3-22 PID initial value

4
NOTE

@ The upper and lower limits and range of the frequency output when the PID is used as the
main frequency source are described as follows (for example, when the frequency source is
only PID or main frequency + PID).

The reverse cut-off frequency is 0 or reverse running is prohibited (any one of the following three
situations).

(D FA-08 =0, F8-13=0;
(@ FA-08=0,F8-13=1;
(® FA-08 # 0,F8-13=1

Output upper limit: frequency upper limit
Output lower limit: frequency lower limit
Output range: frequency lower limit to frequency upper limit (FO-14 to F0-12)
The reverse cut-off frequency is not 0 and reverse running is allowed (FA-08 # 0, F8-13=0).

Output upper limit: frequency upper limit;
Output lower limit: negative reverse cut-off frequency

Output range: negative reverse cut-off frequency ( — FA-08) to frequency upper limit (F0-12)

@ For details on PID adjustment methods, see “1.2 External LCD Operating Panel”.

3.2.8 Setting Main Frequency Through Communication

The communication address is as follows.

Communication

il Communication Type Description

-100.00% to 100.00% correspond to

) ANlink. M PROFIBUS DP
0x1000 CANlink, Modbus, PROFIBUS -10000 to 10000.

Two decimal places. For example,
if the decimal value 1000 is written,

the frequency reference is 10.00 Hz.
0x7310 CANopen, CANlink, Modbus, PROFIBUS DP
Note: Frequency reference and

speed reference (0x7317) cannot be
used at the same time.
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Ox7317

CANopen, CANlink, Modbus, PROFIBUS DP

The

Note: Speed reference and frequency
reference (0x7310) cannot be used at
the same time.

unit is 1

rpm.

3.2.9 Selecting Input Method for Auxiliary Frequency Reference

Set F0-04 to select the input method for the auxiliary frequency reference. There are ten auxil-

iary frequency sources in total, including digital setting (non-retentive at power failure), digi-
tal setting (retentive at power failure), Al1, Al2, pulse input, multi-reference, simple PLC, PID,

communication, and synchronization control. The following figure shows the setting interface.

Keypad

Non-retentive
upon power-off

retentive
upon power-off

Digital setting

Digital setting

Analog input
All
>
F4-40)
F433 w2
— (Al curve selection) >
Digital input
Only DIO1 can be F4-28 to F4_3~2 Pulse input
used for pulse input. (Set the relation
[DIC1 [@ —————»{ between the »

frequency
reference and
percentage)

Use four Dls.

F4-00 to F4-04=
12/13/14/15
(Assign the multi-
reference function
to DI1to DIO2.)

FC-00 to FC-15
(Set 16 multi-
references.)

Multi-
reference
»

Keypad

Group FC

»

Simple PLC
» 7

>

Ifthe Al or DIO2 is used as the PID reference  pp

input setting source, set related parameters.

Group FA

Host controller

>

Communication
q

Fd-00 to Fd-05

Figure 3-23

>

F0-04

Auxiliary

5 frequency
input
selection

™ Auxiliary

F0-08

frequency

F4-00 to F4-04 = 40
Switch the frequency
between the auxiliary
frequency and pre-set
frequency.

Auxiliary frequency reference source selection
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Parameter

Code Parameter Name Default | Value Range Description

Operating panel (digital setting, non-
retentive at power failure)
Operating panel (digital setting,
retentive at power failure)

All

Al2

Pulse setting (DIO1)
Multi-reference

Simple PLC

PID

Communication

o

Auxiliary frequency
FO-04 |reference setting 0
channel selection

OO |NOO||W|IN| =

When the auxiliary frequency reference is used as a separate frequency reference source, it is
set in the same way as the main frequency reference. When the auxiliary frequency reference
is used for superposition (that is, the main and auxiliary frequency references are superposed
to set the frequency), it is used following the instructions in “3.2.10 Setting Channel Selection
for Main and Auxiliary Frequency Superposition Reference”.

3.2.10 Setting Channel Selection for Main and Auxiliary Frequency Superposi-
tion Reference

Main and auxiliary frequency superposition is used to set the frequency reference by perform-
ing operations on the main frequency and auxiliary frequency. The relationship between the
target frequency and the main and auxiliary frequencies is set in F0-07, which is described as
follows.

1. Main frequency reference: The main frequency reference is directly used as the target fre-
quency reference.

2. Auxiliary frequency reference: The auxiliary frequency reference is directly used as the tar-
get frequency reference.

3. Operations on the main and auxiliary frequency references: There are five types of main and
auxiliary operations, including main frequency + auxiliary frequency, main frequency - aux-
iliary frequency, max. (main frequency, auxiliary frequency), min. (main frequency, auxiliary
frequency), and main frequency x auxiliary frequency.

4. Frequency switchover: The Dl is used to select the preceding three frequency references or
perform switchover among them. In this case, allocate function 18 (frequency reference swi-
tchover) to the DI.
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FO-08
Digital setting
(non-retentive upon power-off)

Digital setting
(retentive upon power-off)

2-4 | Analog setting

Pulse

Multi-reference

R

Main frequency Main

P  frequency

Auxiliary frequency

and auxiliary frequency

Switchover between main frequency
and main and auxiliary frequency
operation result

Switchover between auxiliary frequency
and main and auxiliary frequency
operation result

Nalda

7 Simple PLC ey
PID
Communication F0.04
Base value of range
Ez Main frequency + Auxiliary frequency j FO-07 of auxiliary frequency
reference for
Ten i superposition
E: Main frequency + Auxiliary frequency j L ens place h:i;ql?anr?/ pere
h Superposition frequency F0-05
- ~ | » superposition € 1
2: Max. (Main frequency, auxiliary frequency) N FO-06
Range of auxiliary
EMin (Main frequency, auxiliary frequenc@ frequency reference
for superposition
E: Main frequency x Auxiliary frequency j
FO-07 Main _and
Main frequency ffe";x&l;g
Main and auxiliary frequency Ones place superposition
operation result?{jetermined
by the tens place
Switchover between main frequency Auxiliary g

frequency

Main <
frequency

F4-00-F409=18

Select the functions for DI1 to DI9.

Figure 3-24

Main and auxiliary frequency superposition
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Parameter
Code

Parameter Name

Default

Value Range

FO-O7

Frequency reference
superposition
selection

00

Ones: Frequency reference selection
0: Main frequency reference

1: Main and auxiliary operation result (based on
the tens place)

2: Switchover between main frequency reference
and auxiliary frequency reference

3: Switchover between main frequency reference
and main and auxiliary frequency operation
result

4: Switchover between auxiliary frequency
reference and main and auxiliary frequency
operation result

Tens: Operation on main and auxiliary
frequencies

0: Main frequency + auxiliary frequency
1: Main frequency - auxiliary frequency
2: Max. (main frequency, auxiliary frequency)

3: Min. (main frequency, auxiliary frequency)

4: Main frequency x Auxiliary frequency

Main and auxiliary frequency superposition
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Operation

Main Frequency
Reference
Source

Auxiliary
Frequency
Reference Source

Description

Digital setting

Al/Pulse/Multi-
reference/
Simple PLC/
Communication

1. Settings by UP/DOWN key are invalid.
2. Output range: F0-08 + Auxiliary frequency reference.

Al/Pulse/Multi-
reference/
Simple PLC/
Communication

Digital setting

1. Settings by UP/DOWN key are invalid.
2. Output range: Main frequency reference + Value set
by UP/DOWN key.

Digital setting

PID

1. Settings by UP/DOWN key are invalid.
2: The set digital value is forced to 0.
3. Output range: Auxiliary frequency reference.

PID

Digital setting

1. Settings by UP/DOWN key are invalid.
2: The set digital value is forced to 0.
Output range: Main frequency reference.

Al/Pulse/Multi-
reference/
Simple PLC/
Communication

PID

1. Settings by UP/DOWN key are invalid.

2. The frequency lower limit is invalid.

3. Output range: Main frequency reference + Auxiliary
frequency reference.

PID

Al/Pulse/Multi-
reference/
Simple PLC/
Communication

1. Settings by UP/DOWN key are invalid.
2. Output range: Auxiliary frequency reference.

Digital setting

Digital setting

1. Settings by UP/DOWN key are invalid.

2. Output range: Main frequency reference + Value set
by UP/DOWN key, which is the same as digital setting
of the single frequency source.

-/x/Max./
Min.

Any

Any

1. When digital setting is used, the value set by UP/
DOWN key is inactive. The digital setting value is
defined by F0-08.

2. Either the main frequency or auxiliary frequency
can be set through PID.

3. Either the main frequency or auxiliary frequency
can be set through the simple PLC.

4. When both the main and auxiliary frequency
references are set by digit, the main frequency
reference is active, the auxiliary frequency reference is
inactive, and the value set by UP/DOWN key is active.
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Operation | Main Frequency Auxiliary Description
Reference Frequency
Source Reference Source

1. Settings by UP/DOWN key are valid.

2. Output range: Main frequency reference + Value set
by UP/DOWN key.

3. Adjustment range for the UP/DOWN key: (Frequency
upper limit - Main frequency) to (Frequency lower
limit - Main frequency).

Digital setting

Single 4. The UP/DOWN key cannot reverse the frequency
frequency direction.
source 1. The frequency lower limit is invalid.

2. The PID output range is defined by the PID output
frequency upper and lower limits.

PID -
3. When reverse rotation is prohibited and the lower
limit of PID output is a negative value, the lower limit
of PID output is 0.
Others /
Parameter Parameter Name Default Value Range
Code
0: Relative to the maximum
Base value of range of auxiliary frequency
FO-05 frequency reference for 0
superposition 1: Relative to main frequency
reference
Range of auxiliary frequency 0 0 0
F0-06 reference for superposition 100% 0% to 150%

These two parameters are only valid in the main frequency + auxiliary frequency operation to
limit the range of the auxiliary frequency.

Parameter Parameter Name Default Value Range
Code
FO-27 Main frequency coefficient 10.00% 0.00% to 100.00%
FO-28 Auxiliary frequency coefficient 10.00% 0.00% to 100.00%

These two parameters are only used in the main frequency x auxiliary frequency operation.
Assume that the main frequency is Frql and the auxiliary frequency is Frqg2.

Frq = (Frgl x FO-27) x (Frg2 x F0-28)
3.2.11 Frequency Reference Limit

Frequency upper limit: Defines the maximum running frequency of the motor.
Frequency lower limit: Defines the minimum running frequency of the motor.
Maximum frequency: Defines the maximum output frequency.

Frequency upper limit source: Defines the source of the frequency upper limit.

Frequency upper limit offset: Defines the offset of the frequency upper limit. This parameter is
valid only when the frequency upper limit source is set to the Al.
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Parameter Parameter Name Default Value Range
Code
FO-10 Maximum frequency 50.00 Hz | 5.00 Hz to 600.00 Hz
0: FO-12
1: All
FO-11 ﬁrc:qtijtrce of frequency upper 0 2:AI2
3: Reserved
4: Pulse reference (DIO1)
5: Communication
FO-12 Frequency upper limit 50.00Hz | F0-14to FO-10
FO-13 Frequency upper limit offset |0.00 Hz 0.00 Hz to F0-10 (maximum frequency)
FO-14 Frequency lower limit 0.00 Hz 0.00 Hz to frequency upper limit

3.2.12 Running Mode When Frequency Reference Is Below Lower Limit

When the running frequency is lower than the frequency lower limit, select the running state
of the AC drive by setting F8-14.

Run at zero speed: The drive is running with the output frequency of 0 and the RUN indicator
becomes on on the keypad.

Stop: The AC drive stops running, and the RUN indicator on the keypad becomes off.

Parcac:r(;iter Parameter Name | Default Value Range Description
0: Run at frequency If the running fre.qu.ency is belgw the
S frequency lower limit, the AC drive will
lower limit o
) run at the frequency lower limit.
Running mode : :
when frequency When the running frgqqency is belpw
F8-14 reference is below 0 1: Stop the frequency lower limit, the AC drive
L stops.
lower limit
When the running frequency is lower
2: Run at zero speed | than the frequency lower limit, the AC
drive runs at zero speed.

3.3 Start and Stop Modes

This section mainly describes how to start/stop the AC drive.

3.3.1 Start Modes

The AC drive supports three start modes: direct start, flying start, and pre-excitation start. Set
F6-00 to select a start mode of the drive.

Parameter Parameter

Code Name Default Value Range Description
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0: Direct start
1: Flying start Flying start is recommended if you
(asynchronous AC need to start a motor that is rotating at
F6-00 |startmode 0 motor) a high speed.
2: Pre-excitation . -
startu Flying start and pre-excitation start
(asyncphronous AC apply only to asynchronous AC motor.
motor)
0: From frequency at
stop
Flying start . This parameter is valid only in theV/f
F6-01 mode 0 1: From 50 Hz mode.
2: From the maximum
frequency
F6-02 Flying start 20 1to 100 This parameter is valid only in theV/f
speed mode.
When the frequency reference is
- tart frequency |0.00 Hz | 0.00 Hz to 10.00 Hz smaller than the start frequency, the
F6-03 |startf 0.00 Hz | 0.00 Hz to 10.00 H ller than th f h
driveruns at the startup frequency.
During switchover between forward
running and reverse running, this
Startf parameter is invalid.
tart frequency
F6-04 holding time 0.0s 0.0s to 100.0s The start frequency holding time is not
included in the acceleration time, but
included in the running time of the
simple PLC.
Start DC brakin Larger DC braking current indicates
current/Pre- & stronger braking force. 100%
F6-05 excitation 50% | 0% to 100% corresponds to the rated motor
current current. The current upper limit is 80%
of the rated current of the AC drive.
Start DC braking . . .
} This parameter is valid only when the
F6-06 zzietéiirc‘; time 0.0s 0.05t0 100.0s start mode is direct start.

1) Direct start

The direct start mode (F6-00 = 0) applies to most of loads. For the time sequence, see “Fig-
ure 3-25 Direct start time sequence”. The setting of starting frequency before start applies to

lifting loads, such as elevators and cranes. For the time sequence, see “Figure 3-26 Time se-
quence for start with the starting frequency set”. The setting of DC braking before start applies

to applications where the motor may rotate at start. For the time sequence, see “Figure 3-27

Time sequence for start with DC braking”.

-

Output
frequency } }
I I
|
\
Start command 1
>
I Acceleration |
time
Figure 3-25 Direct start time sequence
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T
|
|
|
Output [ N }
frequency [ i ‘
.| F6-03 ‘
| | Startfrequency }

T
| |
Start command ; ;
>
IF6-04! Acceleration time |

(Start frequency

holding time)

Figure 3-26 Time sequence for start with the starting frequency set

Output frequency ‘

Start command
|

T
|
|
|
|
|
|
|
|
|
|
}
n " |
Acceleration time |

DC braking command

'F6-06
(Start DC braking time)

Figure 3-27 Time sequence for start with DC braking

2) Flying start

You can enable flying start by setting F6-00 to 1. The AC drive first judges the speed and di-
rection of the motor and starts to run at the detected motor frequency. It is suitable for drives
driving large inertia mechanical loads. If the motor is still rotating due to inertia when the

AC drive is started, the use of flying start can avoid startup overcurrent. The following figure
shows the startup frequency curve.

Frequency f4
F6-00=1: Flyingstart

/ Motor speed

Automatic flying
start detecion

» Time t

<~
I I I Acceleration
F6-21 (demagnetization

time
) Time for searching motor speed

Figure 3-28 Flying start

3) Pre-excitation start 91.
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The pre-excitation start (F6-00 = 2) applies only to the asynchronous motors in SVC and FVC
modes. In this mode, the motor is pre-excited before start to improve the responsiveness and
reduce the starting current. The time sequence diagram is the same as that for start with DC
braking. The recommended pre-excitation current is 1.5 x no-load current (F1-10), with the
maximum value not larger than the rated current of the motor. If the pre-excitation current is
the same as the no-load current (F1-10), the optimal pre-excitation time is 3 x rotor time con-
stant. The rotor time constant equals mutual inductance (F1-09) + leakage inductance (F1-08)/
rotor resistance (F1-07). The unit of mutual inductance and leakage inductance is L and the
unit of the resistor is Q. If the pre-excitation current is higher than the no-load current, reduce
the pre-excitation time proportionally. If the pre-excitation current is lower than the no-load
current, increase the pre-excitation time proportionally.

3.3.2 Stop Mode

Two stop modes are available to the AC drive: decelerate to stop and coast to stop. Set F6-10
to select the stop mode.

Parameter

Code Parameter Name Default Value Range Description

0: Decelerate to
F6-10 |Stop mode 0 stop
1: Coast to stop

During decelerating to stop, when
the operating frequency drops
below the value of F6-11, the drive

DC braking/Position 0.00 Hz to ctarts DC brakine or performs
F6-11 |lockstartfrequency |0.00Hz | maximum o gorp ;
for stop frequency position lock. When DC braking for

stop is used, the recommended DC
braking start frequency for stop is
2% of the motor rated frequency.

When the running frequency
decreases to the value set by F6-

F6-12 \kl)vr?;:g ?onrqstgf bc 0.0s 0.0s to 100.0s 11, the AC drive stops output for a
& P period set by F6-12 and then starts
DC braking.

Larger DC braking current indicates
stronger braking force. 100%

DC braking current 0 0 0 corresponds to the rated motor
F6-13 for stop >0% 0% to 100% current. The current upper limit is
80% of the rated current of the AC
drive.

DC braking time for If this parameter is set to 0, DC
F6-14 stop 0.0s 0.0 to 100.0s braking is disabled.
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F6-11 (DC braking start

T
i i frequency for stop)
Output frequency } | 7 }
SN N
Start command - J | }
‘Acceleration time‘ Decg{lﬁ;ztioni }

o
DC braking command ;

F6-12 (DC braking waiting time for stop) ™ 4™
(DC braking time for stop)

Figure 3-29 Time sequence of DC braking for stop

Position lock

/ start frequency (F6-11)

Output frequency

]

I
I
I
Start command :

|

I
I
:
I
I<—>
: Acceleration

time
Position lock

command

IDeceleration
I time !

Figure 3-30 Timing diagram of position lock
1) Decelerate to stop

After you set F6-10 to 0, the drive decelerates to stop. Once the stop command becomes valid,
the drive decreases the output frequency according to the deceleration time and stops when
the frequency decreases to 0.

Output frequency

T
|
|
|
|
|
|
|
|
|
|
Start command :
|
|

-

!
|
|
|
|
|
| |
>
‘ L ‘ L
Acceleration time Deceleration time

Figure 3-31 Time sequence for deceleration to stop

2) Coastto stop

Set F6-10 to 1 to select the coast-to-stop mode. Once the stop command takes effect, the drive
immediately stops output, and the motor coasts to stop according to mechanical inertia.
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/ The drive stops output immediately.
/ Motor actual speed

Output frequency

Start command
>

Acceleration time

Figure 3-32 Time sequence for coast to stop

3.3.3 Acceleration/Deceleration Time and Curve Setting

Acceleration time refers to the time that the AC drive accelerates from 0 Hz to the acceleration/
deceleration time reference frequency (F0-25).

Deceleration time refers to the time that the AC drive decelerates from the acceleration/decel-
eration time reference frequency (F0-25) to 0 Hz.

Output frequency Hz
Base frequency for
acceleration/deceleration time *******jf‘r ******** ‘%\
/ N\
Frequency reference |- ————— - } } >
[ [
[ o
[ [
[ [
[ [
[ [
I [ .
T T f Y Timet
N | | _—
Actual acceleration tlme}<—>\ } } ﬂ—ﬂ‘ Actual deceleration time
I [ [ I
I | | I
T tl ! ! t2 I I
Set acceleration time «———=——» = Setdeceleration time

Figure 3-33 Acceleration/Deceleration time

The MD810 provides four groups of acceleration/deceleration time for selection. You can per-
form switchover via the DI. For example, select DI1 and DI2 for switchover.

Parameter Parameter Name Value Description
Code
. . Acceleration/deceleration time
F4-00 DI1 function selection 16 <election terminal 1
. . Acceleration/deceleration time
F4-01 DI2 function selection 17 <election terminal 2
DI1 State DI2 State Acceleration/Deceleration Time
OFF OFF Group 1: FO-17, FO-18
ON OFF Group 2: F8-03, F8-04
OFF ON Group 3: F8-05, F8-06
ON ON Group 4: F8-07, F8-08
Table 3-2 Selecting the acceleration and deceleration time via the DI
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Pa?:;iter Parameter Name Default Value Range Description
Accel ) ) Model 0s to 65000s F0-19=0
cceleration time | Mode -
FO-17 1 dependent 0.0 to 6500.0 F0-19=1
0.00 to 650.00 F0-19=2
Decel ] ) Model 0s to 65000s F0-19=0
eceleration time | Mode -
FO-18 |, dependent 0.0 to 6500.0 F0-19=1
0.00 to 650.00 F0-19=2
Acceleration time | Model
F8-03 2 dependent Same as FO-17 -
Deceleration time | Model
F8-04 ) dependent Same as F0-18 -
Acceleration time | Model
F8-05 3 dependent Same as F0-17 -
Deceleration time | Model
F8-06 3 dependent Same as F0-18 -
F8-07 ﬁcceleratlon time 0.0s Same as FO-17 i
F8-08 Eeceleratlon time 0.0s Same as FO-18 i
Acceleration/ . docimal places of the dioplayed
FO-19 Ssicteleratlon time |1 1:0.1s acceleration and deceleration
2:0.01s time will change.
Base frequency 0: Maximum frequency
FO-25 |foracceleration/ |0 1: Frequency reference | -
deceleration time 2100 Hz
0: Linear acceleration/ This parameter defines the .
deceleration frequency change mode during
the AC drive start and stop
process.
0: The output frequency
Acceleration/ increases or decreases linearly.
F6-07 |Deceleration 0 1: Dynamic S-curve 1: When the target frequency
mode . changes dynamically in real time,
acceleration/ .
: the output frequency increases
deceleration
or decreases based on the
S-curve. This mode is applicable
to applications requiring smooth
running and quick response in
real time.
F6-08 Zgiﬂ:ii{;ﬁn 30.0% 0.0% to (100.0% - F6- | The following condition must be
w70 09) met: F6-08 + F6-09 < 100.0%
segment
Time proportion 0 o Fe.
F6-09 |ofs-curveend 30.0% 880) % to (100.0%- F6- |
segment

3.4 Motor Auto-tuning

Motor auto-tuning is the process that the AC drive obtains the parameters of the controlled

motor.
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The following auto-tuning methods are available for asynchronous motors: static auto-tuning
of the asynchronous motor, complete auto-tuning of the asynchronous motor, and with-load

complete auto-tuning of the asynchronous motor.

Parameter | Parameter _—
Code Name Default Value Range Description
0: No operation Auto-tuning is not performed.
1: Static auto-tuning of the Only stator r§5|stance, rotor re5|s'tance
and leakage inductance are obtained
asynchronous motor . .
through static auto-tuning.
AUtf)' All motor parameters are obtained
F1-37 t“”'”f% 0 2: Complete auto-tuning of | through dynamic auto-tuning. If the AC
selection the asynchronous motor drive isin the FVC mode, you must set
encoder parameters (F1-27 to F1-34).
3: With-load complete auto- | All motor parameters including the
tuning of the asynchronous | encoder direction are obtained through
motor this auto-tuning mode.

The three motor auto-tuning methods are compared as follows.

Auto-tuning Mode Applicable Occasion

Auto-tuning
Effect

1: Static auto-tuning of
the asynchronous motor

It applies to scenarios where motors cannot be
disconnected from the load and dynamic auto-tuning is not | Normal
allowed.

2: Complete auto-tuning

It applies to scenarios where motors can be disconnected

of the asynchronous from the load. Best
motor

3: With-load complete It applies to scenarios where the motor cannot be

auto-tuning of the disconnected from the load and dynamic complete auto- Good
asynchronous motor tuning is not allowed.

1) Procedure of partial static auto-tuning of the asynchronous motor

Step

Description

Step 1

After power-on, set F0-02 to 0 to define LED keypad as the command source.

Step 2

Input the motor parameters (F1-00 to F1-05) according to the motor nameplate correctly.

Step 3

Set F1-37 to 1 (static partial auto-tuning of the asynchronous motor), and press ENTER.
The following information is displayed on the keypad:

rrinc
I i

Step 4

Press and hold the ENTER key on the LED keypad for more than three seconds. The motor
does not rotate but gets energized. The RUN indicator lights up. If the preceding display
disappears and the keypad returns to the normal parameter display state, it indicates
auto-tuning is done. The values of F1-06 to F1-08 will be computed by the AC drive
automatically.

2) Procedure of dynamic complete auto-tuning of the asynchronous motor

If the motor features constant output or high accuracy is required, perform dynamic complete
auto-tuning after disconnecting the motor from the load for optimal auto-tuning effect.

Step

Description

Step 1

After power-on, set F0-02 to 0 to define the keypad as the command source.
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Step

Description

Step 2

Input the motor parameters (F1-00 to F1-05) according to the motor nameplate correctly.

Step 3

If FO-01 is set to 1 (FVC), input encoder parameters (F1-27, F1-28, and F1-30).

Step 4

Set F1-37 to 2 to select dynamic complete auto-tuning of the asynchronous motor. Press
Enter on the keypad. The following information is displayed on the keypad:

Cnc
1 nic

Step 5

Press and hold the ENTER key on the LED keypad for more than three seconds. The
motor accelerates/decelerates or runs forwardly/reversely as driven by the drive. The RUN
indicator keeps ON and the auto-tuning process lasts for a while. If the preceding display
disappears and the keypad returns to the normal parameter display state, it indicates auto-
tuning is done. The values of F1-06 to F1-10 and F1-30 will be computed by the AC drive
automatically.

3) Procedure of static complete auto-tuning of the asynchronous motor

If the motor cannot be disconnected from the load, use the static complete auto-tuning of the
asynchronous motor.

Step Description

Stepl |After power-on, set F0-02 to 0 to define the keypad as the command source.

Step2 |Inputthe motor parameters (F1-00 to F1-05) according to the motor nameplate correctly.
Set F1-37 to 3 (Static complete auto-tuning of the asynchronous motor). Press Enter on the
keypad. The following information is displayed on the keypad:

Step 3 — —

—inc

[ NN
Press and hold the ENTER key on the LED keypad for more than three seconds. The motor
Step 4 does not rotate but gets energized. The RUN indicator lights up. If the preceding display
P disappears and the keypad returns to the normal parameter display state, it indicates auto-
tuning is done. The values of F1-06 to F1-10 will be computed by the AC drive automatically.

£

NOTE

@ In addition to the preceding motor auto-tuning methods, you can also input motor parameters
manually.

@ You can use the LED keypad as the command source for motor auto-tuning. Besides, you can
also use the LCD operating panel (F0-02 = 0), DI (F0-02 = 1), or communication channel (F0-02 =
2) as the command source for motor auto-tuning.

@ The PKW areas of the Modbus, PROFIBUS DP, and CANopen support auto-tuning through
communication, whereas their PZD areas do not support auto-tuning through communica-
tion. To perform auto-tuning through communication, write the value of F1-37 and then write
operation commands.

Parameter Parameter -
il Name Default Value Range Description

Common

0
asynchronous motor

F1-00 |Motortype 0 1 Variable-frequency

asynchronous motor

2 Synchronous motor
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Pa?c:ziter Pa,:laar:qe;cer Default Value Range Description
Rated motor Model F1-00 to F1-05 are
F1-01 power dependent 0.1kW to 1000.0 kw parameters on the
motor nameplate.
F1-02 Rated motor | Model 1V t0 2000V
voltage dependent To improve the
Rated motor Model control performance
F1-03 current dependent 0.1At06553.5A in the FVC, V/f, and
Rated motor | Model . SVC mode, perform
F1-04 frequency dependent 0.01 Hz to maximum frequency motor parameter
auto-tuning. The
accuracy of the auto-
Rated motor | Model tuned values are
F1-05 speed dependent 1rpm t0 65535 rpm closed related to the
parameters on the
motor nameplate.
Asvnchronous 0.001 Q to 65.535 Q (drive power
y / < 55 kW) F1-06 to F1-10 are
Synchronous | Model
F1-06 asynchronous motor
mOFir stator | dependent 10,0001 ) to 6.5535 Q (drive power | parameters and can
resistance > 55 kw) be obtained through
0.001 Q to 65.535 Q (drive power | motor auto-tuning,.
F1.07 Asynchronous | " | < 55 kw) Only F1-06 to F1-
- motor rotor ;
resistance | dePendent 10,0001 Qto 6.5535 0 (drive power | 08 €2 be obtained
> 55 kW) through static partial
auto-tuning. F1-06 to
!_eakag.e 0.01 mH to 655.35 mH (drive power | F1-10 as well as F1-
£1.08 |ndutct|ve ¢ |Model < 55kw) 30 (encoder phase
- reactance o
dependent 0,001 mH to 65.535 mH (drive sequence) can be
asynchronous ower > 55 ki) obtained through
motor P dynamic complete
!\/Itétua! 0.1 mH to 6553.5 mH (drive power | auto-tuning.
Inductive Model < 55 kw) If motor auto-
F1-09 |reactance of .
asynchronous dependent | 0,01 mH to 655.35 mH (drive power | tuning cannot be
motor > 55 kW) performed on site,
set these parameters
No-load . del according to data
F1-10 currenht 0 Z"O e 5 0.1AtoF1-03 provided by motor
asynchronous |dependent manufacturer.
motor
Axis D 0.01 mH to 655.35 mH (drive power
F1-17 inductance of | Model < 55 kW)
synchronous | dependent | 001 mH to 65.535 mH (drive
motor power > 55 kW)
Axis Q 0.01 mH to 655.35 mH (drive power
F1-18 inductance of | Model < 55kw)
synchronous | dependent |0 001 mH to 65.535 mH (drive
motor power > 55 kW)
Back EMF of Model
F1-19 |synchronous dependent 0.1Vt06553.5V
motor
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Parameter Parameter ..
Code Name Default Value Range Description
It sets pulses per
revolution (PPR) of
the encoder.
F1-27 |EncoderPPR |1024 1t0 65535 In the FVC mode,
the encoder PPR
mus be set properly.
Otherwise, the motor
cannot run normally.
0: ABZ incremental encoder
F1-28 |Encodertype |0 1: 23-bit encoder
2: Resolver
0: Non-adaptive filter
) ) 1: Adaptive filter
F1-29 |PGsignalfilter |1
2: Fixed interlock
3: Auto interlock
0: Phase Ais
advanced of phase
B for forward motor
rotation. Phase B is
advanced of phase
A/B phase A for forward motor
sequence 0: Forward rotation.
F1-30 |oftheABZ 0
incremental 1: Reverse 1: Phase Bis
encoder advanced of phase
A for forward motor
rotation. Phase Ais
advanced of phase
B for reverse motor
rotation.
Encoder zero . . .
F1-31 position angle 0.0 0.0° to 359.9
Numerator of
F1-32 | motorgear 1 1to 65535
ratio
Denominator
F1-33 |ofmotorgear |1 1to 65535
ratio
Number of
F1-34 |resolverpole |1 1to 32
pairs
Frequency-
division
F1-35 coefficientof |1 0to 63
resolver
PG 0: Enable
F1-36 |disconnection |0 .
detection 1: Disable

3.5 Control Performance

3.5.1V/f Curve Settings
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1) Settings of linear, multi-point, and square V/f curves

Parg;gzter Parameter Name Default Value Range Description
0: Linear V/f
1: Multi-point V/f
2: Square V/f
3:1.2-power V/f
4: 1.4-power V/f
F3-00 V/f curve setting 0 -
6: 1.6-power V/f
8: 1.8-power V/f
9: Reserved
10: V/f complete separation
11: V/f half separation
Mo de l|,q 0
F3-01 Torque boost dependent 0.0% to 30.0% -
Cut-off frequency of .
F3-02 torque boost 50.00 Hz 0.00 Hz to maximum frequency |-
Frequency 1 on multi- i
F3-03 boint V/f curve 0.00 Hz 0.00 Hz to F3-05
Voltage 1 on multi-| . o 0
F3-04 point V/f curve 0.0% 0.0% to 100.0%
Frequency 2 on multi- i )
F3-05 point V/f curve 0.00 Hz F3-03 to F3-07
Voltage 2 on multi-| = 0 0
F3-06 point V/f curve 0.0% 0.0% to 100.0%
Frequency 3 on multi- F3-05 to rated motor frequency
F3-07 point V/f curve 0-00 Hz (F1-04)
Voltage 3 on multi-| . o 0
F3-08 point V/f curve 0.0% 0.0% to 100.0%

@ General constant-torque linear V/f curve

Output voltage a

F1-02
—>
Rated voltage

F1-04
Rated frequency

F3-01
Torque boost | ~

> Output frequency

Figure 3-34 General constant-torque linear V/f curve

The output voltage and output frequency change linearly at frequencies lower than the rated
frequency. It is applicable to general mechanical transmission applications such as accelera-
tion of high-inertia fans, punch presses, centrifuges, and water pumps.

@ User-defined multi-point V/f curve

-100 -



MD810 Series AC Drive (Multidrive System) Function Guide

3 Drive Unit Parameters

Output voltage

Rated voltage —>

F3-08: v3
F3-06: v2

F3-04: v1

A

ated frequency

F

Figure 3-35

> Output frequency
3-03 F3-05 F3-07

User-defined multi-point V/f curve

The multi-point V/f curve is defined by F3-03 to F3-08. The setting range of the frequency is
from 0.00 Hz to the rated motor frequency. The setting range of the voltage is from 0.0% to

100%, corresponding to 0V to the rated motor voltage. You must set the multi-point V/f curve
based on motor’ s load characteristics. Observe this formula during setting: F3-03 < F3-05 <
F3-07. To ensure correct settings, the AC drive restricts the upper and lower limits of F3-03, F3-
05, and F3-07. Set them in this order: F3-07, F3-05, and F3-03.

@ Variable-torque square V/f curve

Output voltage &
F102 4
Rated voltage |
\
\
|
- F104
| Rated frequency
N [
F3-01 /

Torque boost

Figure 3-36

> Output frequency

Variable-torque square V/f curve

The output voltage and output frequency change according to square curve at frequencies

lower than the rated frequency. It is applicable to applications such as fans and water pumps
with light load which does not change frequently.

2) Settings of V/f separation curve
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Pa?:;iter Parameter Name Default Value Range Description
0: F3-14
1: All
2: AI2

4: Pulse reference (DIO1)

F3-13 Voltage source for V/f 5: Multi-reference
B separation 6: Simple PLC

7:PID

8: Communication

Note: The value 100.0%
corresponds to the rated
motor voltage.

In the V/f half-
separation mode, the
output voltage is twice
the value of F3-14.

F3-14 Voltage digital setting oV

for V/f separation 0V to rated motor voltage

0.0s to 1000.0s In the V/f half-
. separation mode, this
F3-15 Voltage acceleration 0.08 Note: This parameter parameter is invalid,
B time for V/f separation |~ indicates the time that the and the voltage rise
voltage increases from0Vto |time isthe same as
the rated motor voltage. that set by FO-17.
0.0s to 1000.0s In the V/f half-
) separation mode, this
F3-16 Voltage deceleration 0.08 Note: This parameter parameter is invalid,
B time for V/f separation : indicates the time that the and the voltage fall
voltage increases from0Vto |timeisthe same as
the rated motor voltage. that set by FO-18.

0: The frequency and
the voltage declineto 0

Stop mode for V/f se

_ parately.
F3-17 separation 0
1: Te frequency declines to 0

after the voltage declines to 0.

The voltage rise time indicates the time that the output voltage increases from 0 to the rated
motor voltage. See tl in the figure.

The voltage fall time indicates the time that the output voltage declines from the rated motor
voltage to 0. See t2 in the figure.

Output voltage 4

F1-02
Motor rated voltage - ——— ——

Targetvoltage | ——— —/ } 777777 ‘T,,

[ | |

[ | |

[ [ I

I } }

I

| } } I :
| | > L

Actual acceleration time <—n‘ \ \ «— > Actual deceleration time
I | |
Set acceleration time ———» H > Set deceleration time
t1(F3-15) t2(F3-16)

Figure 3-37 V/f separation
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3.5.2 Output Current (Torque) Limit

During acceleration, operation at constant speed, or deceleration, if the current exceeds the
overcurrent stall action current (default: 150%, indicating 1.5 times the rated AC drive cur-
rent), the overcurrent stall prevention function is activated. In this case, the output frequency
decreases until the current drops below the overcurrent stall action current. Then, the output
frequency increases to the target frequency. Therefore, the acceleration time is prolonged. If
the actual acceleration time cannot meet your requirement, increase the value of overcurrent
stall action current (F3-18) accordingly.

Overcurrent stall Overcurrent stall Overcurrent stall
suppression during | suppression at suppression during
acceleration constant speed deceleration

Figure 3-38 Overcurrent stall action

Pa?c:r;l(zter Parameter Name | Default |Value Range Description
0 o
F3-18 ngrcurrent stall 150% 50% to It indicates the curren.tth-atthe overcurrent
action current 200% stall prevention function is enabled.
0: Inactive

Overcurrent stall
F3-19 | iooress 1 0,1 ,
ppression 1: Valid
The larger the value, the better the overcurrent
suppression effect. However, if the value is too
Overcurrent stall large, current oscillation will occur. If pulse-
F3-20 suppression gain 20 0to 100 by-pulse current limit occurs on the site after
overcurrent suppression is enabled, increase

the value appropriately.

Current
compensation
coefficient for
F3-21 |overcurrent 50%
stall action at
multiplied rated
frequency

This parameter reduces the overcurrent stall
50% to action current at high speed. It is invalid when
200% set to 50%. The recommended value for F3-18
in the field weakening area is 100%.

In the high frequency area, the motor drive current is small. At the same stall current, the mo-
tor speed drops faster when the motor runs below the rated frequency than when the motor
runs above the rated frequency. To improve motor running characteristic, you can lower down
the stall action current when the motor runs above the rated frequency. The method improves
acceleration performance and prevents the motor from stall in the application where high
running frequency and several times the field weakening are required and load inertia is large,

such as centrifuges.
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Overcurrent stall action current when the frequency is above the rated frequency = (fs/fn) x k x
LimitCur

fs: running frequency; fn: rated motor frequency; k: Current compensation coefficient for over-
current stall action at multiplied rated frequency (F3-21); LimitCur: overcurrent stall action
current (F3-18)

Current 4

Overcurrent

stall action current Overcurrent

stall action current =
(fn/fs) x k x LimitCur

Rated Twotimes Frequency
frequency the rated
frequency

Figure 3-39 Overcurrent stall action at multiplied rated frequency

4
NOTE

@ For high-power motors with carrier frequency below 2 kHz, the overcurrent stall action current
must be reduced. This is because the increase in ripple current will cause the start of pulse-by-
pulse current limit before the overcurrent stall suppression function, resulting in insufficient
torque.

3.5.3 Overvoltage Stall Suppression

When the bus voltage rises above the value of F3-22 (overvoltage stall action voltage), the mo-
tor enters the generating state (motor speed > output frequency). In this case, the overvoltage
stall function is activated, which adjusts the output frequency and extends the deceleration
time to prevent trip. If the actual deceleration time cannot satisfy the requirement, increase
the over-excitation gain.

Overvoltage stall Overvoltage stall Overvoltage stall
suppression during suppression at suppression during
acceleration constant speed :
A N p A deceleration
Overvoltage stall voltage Overvoltage stall voltage Overvoltage stall voltage
Bus e Bus | Bus| L~
voltage [~ =T 1 ~— voltage |~~~/ == — voltage|~ —— f 1= —
o L [
[ >Timet ; ; ;; Timet ———— > Timet
[ [
o L [
4 [ N L 4 o
o } } } } [
N [
Output [ \ Output \ I Output [
[ ) L T
[EeTE— >Timet WA > Timet —; T > Timet
[Overvoltage stall suppression | [Overvoltage stall suppression| [Overvoltage stall suppression|

Figure 3-40 Overvoltage stall suppression action
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Pa;zaorgzter Parameter Name Default | Value Range Description
Action voltage for
F3-22 |overvoltage stall 770.0V 350'0 V08000
suppression
Overvoltage stall 0: Disable
F3-23 h 1 ol
suppression 1: Enable (default)
Frequency gain for Increasing F3-24 will improve the
F3-24 |overvoltage stall 30 0to 100 control effect of the bus voltage, but
suppression the output frequency will fluctuate.
. If the output frequency has great
Voltage gain for fluctuation, reduce F3-24 properly.
F3-25 |overvoltage stall 30 0to 100 .
su . Increasing F3-25 can reduce the
ppression
overshoot of the bus voltage.
Frequency rise threshold It indicates the maximum rise
F3-26 |forovervoltage stall 5Hz |0-50 Hz frequency for overvoltage stall
suppression suppression.
Over-excitation gain can suppress
rise of the bus voltage, preventing
F3-10 |V/fover-excitation gain |64 0to 200 the overvoltage fault. The larger the
over-excitation gain, the better the
suppression performance.
F3-11 V/f oscillation 40 0to 100 i

suppression gain

£

NOTE

Observe the following notice when using a braking resistor, braking unit, or energy feedback unit:

@ Set F3-10 (V/f over-excitation gain) to 0. Otherwise, overcurrent may occur during drive run-
ning.

@ Set F3-23 (Overvoltage stall suppression) to 0. Otherwise, the deceleration time may be ex-
tended.
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3.5.4 Improving V/f Operation Performance

1) How to shorten the actual acceleration time in the V/f control mode?

Symptom

Solution

During acceleration,
the actual

If the target frequency is below twice the rated frequency and the actual
acceleration time cannot meet the requirements during acceleration, increase F3-
18 (Overcurrent stall suppression action current) properly with the step value of
10% each time. When F3-18 exceeds 170%, drive overload (Errl0) or fast current
limit fault (Err40) may occur.

acceleration time
of the motor is far
longer than the set
acceleration time.

If the target frequency is above three or four times the rated frequency, during
rapid acceleration, motor stall is very likely to occur. The output frequency of
the drive has reached the target frequency, but the actual motor speed stays at
a certain speed within the medium speed range and at a low frequency, or the
acceleration time is overlong. In this case, you can adjust F3-21 (Compensation
coefficient for overcurrent stall action current at multiplied rated frequency) to
100%.

2) How to shorten the actual deceleration time under V/f control?

Symptom

Solution

During deceleration,
the actual
acceleration time

of the motor is far
longer than the set
deceleration time.

If no braking resistor or feedback unit is installed, increase F3-10 (V/f over-
excitation gain) properly with the step value of £20 each time. If increasing
the value of F3-10 causes the motor oscillation or overvoltage, reduce the
overvoltage stall suppression voltage gain.

If the AC drive is installed with a braking resistor or feedback unit, and the input
voltage of the drive is from 360 V to 420V, set F9-08 (Braking unit action start
voltage) of the power supply unit and F1-02 (Braking unit action start voltage)
of the drive unit to 690 V and set F3-10 (V/f over-excitation gain) to 0.

Apply DC braking for stop. Set F6-11 (DC braking start frequency for stop) to 0.5
Hz,

F6-13 (DC braking current for stop) to 50%, and F6-14 (DC braking time for stop)
to 1s.

3) Howto limitt

he output current under V/f control, and how to prevent overcur-

rent in extreme impact load situations?

Symptom

Solution

For better protection
on the motor and
control of the upper
motor current limit,
take the measures

in the right part to
adjust the upper limit
of the drive output
current.

Adjust the upper limit of the drive output current by setting F3-18 (Overcurrent
stall suppression action current).

Upper limit of the drive output current = Rated drive current x F3-18 (default:
150%). It is suggested that the upper limit of the drive output current should not
be smaller than the rated motor current. The recommended value is 1.5 times
the rated motor current.

Overcurrent or fast current limit fault (Err40) may be caused by rapid
acceleration/deceleration or impact loads. In this case, adjust F3-20 (Overcurrent
stall suppression gain) with the step value of =10 each time. Too much
adjustment may cause current oscillation.

4) How to limitt

he bus voltage under V/f control to prevent overvoltage?

Symptom

‘ Solution
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During running,
overvoltage is easily
caused by some
constant-speed
generating loads (such

For constant-speed intermittent generating loads, decrease F3-22
(Overvoltage stall suppression action voltage, default: 770 V). In the event that
there is no certain restriction on the upper limit of bus voltage, adjust F3-22 to
720 V. If overvoltage still occurs, adjust F3-24 (Maximum rise frequency during
overvoltage stall suppression) to 10 Hz or 20 Hz (such as oilfield pumping units

as typical oilfield

in case of factory
parameters, take

overvoltage.

pumping units) and
impact loads that

are suddenly added
and removed (such

as typical high-power
punch presses). If
overvoltage still occurs

the measures in the
right part to avoid

which have periodical long-time power generation).

For impact loads that are suddenly added and removed, decrease F3-22
(Overvoltage stall suppression action voltage) to about 720 V.

For large inertia rapid deceleration loads, if the AC drive is installed with a
braking resistor, and the input voltage of the drive is from 360 V to 420 V, set
F9-08 (Braking unit action start voltage) of the power supply unit and F1-
02 (Braking unit action start voltage) of the drive unit to 690 V and set F3-
10 (V/f over-excitation gain) to 0. If overvoltage still occurs, decrease F3-22
(Overvoltage stall suppression action voltage) to about 740 V.

3.5.5 Speed Loop

Parcac:gzter Parameter Name Default Value Range Description
F2-00 Low-speed speed loop Kp |30 1to 100 -
F2-01 Low-speed speed loop Ti |0.500s 0.001s to 10.000s -
F2-02 Switchover frequency 1 |5.00 Hz 0.00 to F2-05 -
F2-03 E;gh's'oeed speed loop 1t0 100 -
F2-04 High-speed speed loop Ti | 1.00s 0.01s to 10.00s -
F2-05 Switchover frequency 2 |10.00 Hz | F2-02 to maximum frequency |-
F2-07 f’irﬁ’feed feedback filter yo,c 10.000s to 0.100s ;

Speed loop Pl parameters are divided into low-speed parameters and high-speed parameters.
If the running frequency is lower than F2-02 (Switchover frequency 1), Pl parameters are F2-00
and F2-01. If the running frequency is higher than F2-05 (Switchover frequency 2), the speed
loop Pl parameters are F2-03 and F2-04. If the running frequency is between F2-02 and F2-

05, PI parameters are switched over linearly between two groups of Pl parameters, as shown

below.

P,
parameter

F2-00

F2-01 ‘L
|
F203| | >
|
|
|

F2-04 |
| _ Frequency
F2-02  F2-05 " reference
Figure 3-41 Speed loop Pl parameters
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By setting the proportional gain and integral time of the speed regulator, you can adjust the
dynamic response to speed changes in the vector control mode.

Increasing the proportional gain or reducing the integral time can speed up dynamic response
of the speed loop. However, too large proportional gain or too short integral time may cause
system oscillation.

If the default setting cannot meet the requirements, make proper adjustment. Increase the
proportional gain first to ensure that the system does not oscillate, and then reduce the inte-
gral time to ensure that the system has quick response and small overshoot.

£

@ Improper Pl parameter settings may lead to a high speed overshoot. In addition, overvoltage
may occur when overshoot drops.

Increasing F2-07 improves motor stability but weakens dynamic responsiveness. Decreasing
F2-07 weakens motor stability but improves dynamic responsiveness. Note that setting F2-07
to an excessively low value may cause motor oscillation. The default value of F2-07 applies to
most of applications.

3.5.6 Slip Adjustment in Vector Control Mode

Parameter

Code Parameter Name Default Value Range Description
F2-06 Vector coptrol slip 100% 50% to 200% This function improves
gain control performance.

In the vector control mode (F0-01 is set to 0 or 1), this parameter can be used to adjust the
speed stability accuracy of the motor. For example, increase this parameter when the running
frequency of the motor is lower than the output frequency of the AC drive.

In the FVC mode (F0-01 = 1), this parameter can adjust output current of the AC drive under
the same load. Decrease this parameter gradually when an AC drive with a large power con-
trols a lightly loaded motor. Adjustment of this parameter is not required normally.

3.5.7 Overexcitation in Vector Control Mode

Parcacr:(ﬂjiter Parameter Name Default Value Range Description
Vector control
F2-08 overexcitation gain o4 010200 64

For high-inertia loads, overexcitation gain in the vector control mode can speed up the motor
deceleration. A larger over-excitation gain means better effect. However, overexcitation gain
increases the output current of the AC drive and leads to motor wear and tear.

3.5.8 Torque Limit

The torque upper limit is set as follows in vector control (FVC or SVC).

Parameter
Code

Parameter Name | Default Value Range Description
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F2-09

Torque upper limit
source in speed 0
control mode

0: F2-10

1: All

2: A2

3: Reserved

4: Pulse setting

5: Communication (1000H)
6: Min. (Al1, AI2)

7: Max. (A1, Al2)

The full range of options 1-7
corresponds toF2-10.

F2-10

Digital setting of
torque upper limit
in speed control

150.0%

0.0% to 200.0%

When the rated current of
the motor is lower than
25% of the rated current

of the AC drive, the rated
current of the AC drive is
used as the base value;
otherwise, the rated current
of the motor is used as the
base value.

F2-11

Torque limit source
in speed control 0
(generating)

0: F2-10(in generating and
motoring state)

1: All

2: AI2

3: Reserved

4: Pulse setting

5: Communication (1000H)
6: Min. (Al1, Al2)

7: Max. (Al1, Al2)

8:F2-12

The full range of options 1-7
corresponds to F2-12.

F2-12

Digital setting of
torque upper limit
in speed control
(generating)

150.0%

0.0% to 200.0%

The torque upper limitin
the generating state takes
the rated current of the AC
drive as the base.

@ Inthe speed control mode, there are eight modes to set the torque upper limit. In the
motoring state, the torque upper limit source is defined by F2-09; in the generating

state, the torque upper limit source is defined by F2-11.

@ Inthe speed control mode, if F2-11 is set to a value ranging from 1 to 8, the torque up-
per limit differs in the motoring state and in the generating state. In the motoring state,
the full range of the torque upper limit is defined by F2-10. In the generating state, the
full range of the torque upper limit is defined by F2-12, as shown in the following fig-

ure.

Output torque? positive torque
F2-10
F2-12 '
. Motoring
Generating| state
< state .
Reverse | \iotoring Generating Forward
running | ciate state running
F2-12
F2-10 Negative torque
v
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Figure 3-42 Torque upper limit in the speed control mode
Pag\;iter Parameter Name Default Value Range Description
0: Enable
F2-53 Generating power limit 0 -
1: Disable
F2-54 ﬁ;ri]teratmg power upper Model dependent | 0.0% to 200.0% -

@ Inscenarios where braking resistors are not used for cam load, quick acceleration/

deceleration, and sudden unloading, enabling generating power limit can effectively

reduce bus voltage overshoot during motor braking, so as to prevent overvoltage. F2-

54 is a percentage of the generating power to the rated motor power. If overvoltage still

occurs after you set F2-53 to 1 (Enable), decrease the value of F2-54.

3.5.9 Torque Control
Pag)rr(mjzter Parameter Name Default Value Range Description
Speed/Torque control mode 0: Speed control;
A0-00 selection 0 1: Torque control i
0: A0-03
1: All
2: AI2
3: Reserved
Torque reference source in 4: Pulse (DIO1)
AO-01 |torquecontrol mode 0 5: Communication (1000H) |-
Torque reference source 6: Min. (Al1,Al2)
7: Max. (AlI1,AI2)
The full range of options 1-7
corresponds to the value of
A0-03.
The actual torque
_ L is the percentage
A0-03 I;’:qlfjf;ﬁ'ttf;lsett'”g N 150.0% | -200.0% to 200.0% (value of AQ0-03) of
q the rated motor
torque.
AO-04 | Torque filter time 0.000s | 0.000s to 5.000s -
The actual
frequency is
L . . the percentage
- 0 - 0 0,

AO0-05 |Digital setting of speed limit |0.00% |-120.0% to 120.0% (value of A0-05)
of the maximum
frequency (F0-10).

AO-07 |Torque acceleration time 1.00s | 0.00s to 650.00s -

AO-08 |Torque deceleration time 1.00s | 0.00s to 650.00s -

0: A0-05
AO-09 |Speed limit reference source | 0
1: Frequency reference
. 0to F0-10 (Maximum
AO-10 |Speed limit offset 5.00 Hz frequency)
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Pag)rgzter Parameter Name Default Value Range Description
Active mode of speed limit 0: Bi-directional offset

AO-11 |« P 1 S
offset 1: Uni-directional offset

AO-12 |Frequency acceleration time | 1.0s 0.0s to 6500.0s

AO-13 |Frequency deceleration time|1.0s 0.0s to 6500.0s

0: Not switched

1: Switch to speed control
AO-14 |Torque mode switchover 1 mode at stop

2: The target torqueis 0 at
stop.

A0-05
0
uo0-01
- Torque compensation
1 A0-03 Acceeration ime. pecelertion tme Speed limit 9 P
oty oty
source >

Speed limit offset
(A0-10) v
p Internaltorque

A Torque limit reference
(F2-10)

A A

| Torque | U035 U0-74 ey
reference [P L » » Q_’ ﬂ Uo-75
- Torque filter time  Decel o |

Acceleration leration time
(A0-04) (A0-07)  (A0-08)

Stop switch mode
(A0-14)

Figure 3-43 Torque control system

@ Select the speed/torque control mode (A0-00).

The speed/torque control mode is set by A0-00.

The multi-function DI of the MD810 supports two functions related to torque control: function
29 (Torque control prohibited) and function 46 (Speed control/Torque control switchover).
The two DI functions need to be used together with A0-00 to implement speed control/torque
control switchover.

If the speed control/torque control switchover function (function 46) is invalid, the control
mode is determined by A0-00. If the function 46 is valid, the control mode is reverse to the
value of A0-00.

When function 29 (Torque control prohibited) is enabled, the AC drive always runs in the
speed control mode.

@ Set the torque reference in the torque control mode (A0-01, A0-03).

A0-01 is used to set the torque reference. There are a total of eight torque reference sources.

The torque reference is a relative value. The value 100.0% corresponds to the rated motor
torque. View the motor output torque through U0-06, and the value 100% corresponds to the
rated motor torque. The value ranges from -200.0% to 200.0%, indicating that the maximum
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torque of the drive is two times the rated torque of the motor.

@ Set the frequency upper limit in the torque control mode (A0-05, A0-09, A0-10, AO-11).

In the torque control mode, the frequency upper limit can be defined by A0-05 or the frequen-
cy source, depending on the setting of A0-09.

The acceleration/deceleration time of the frequency upper limit is set by A0-12 (acceleration)
or A0-13 (deceleration).

In the torque control mode, if the load torque is lower than the output torque of the motor,
the motor speed keeps increasing. Therefore, the maximum motor speed (that is, the frequen-
cy upper limit) must be restricted to prevent accidents such as runaway.

@ Sett the torque acceleration/deceleration time in the torque control mode (A0-07, A0-08).

In the torque control mode, the difference between the motor output torque and the load
torque determines the speed change rate of the motor and load. Therefore, the motor speed
may change quickly, resulting in loud noise or high mechanical stress. Proper acceleration/
deceleration time in the torque control mode helps smooth changes in the motor speed. The
acceleration/deceleration time represents the time needed for the torque to increase from 0
to A0-03.

In the torque control mode, the acceleration/deceleration time is not required for start with
small torque. For applications requiring quick torque response, set the acceleration/decelera-
tion time to 0.00s.

For example, two AC drives are connected to drive the same load. To balance the load distri-
bution, set one AC drive as the master and select the speed control mode. Set the other one
as the slave and select the torque control mode. The slave receives the output torque of the
master as the torque command and follows the master rapidly. In this case, the acceleration/
deceleration time of the slave in the torque control mode is set to 0.00s.

@ Speed limit/speed limit offset

Operation Condition

Operation
Command

Forward running

Forward running

Forward running

Forward running

Torque
Reference
Direction

Speed Limit
Direction

Normal
Running
Direction

Forward running

Reverse running

Forward running

Reverse running




MD810 Series AC Drive (Multidrive System) Function Guide

3 Drive Unit Parameters

Uni-
directional
Speed Limit
Offset

(A0-11=1)

Torque

Torque upper limit, A1)
F210

0|
Speed limit offset
A0-10

Torque
Torque upper limit Speed
limit offset
Torque reference A0-10
Speed
Speed limit limit
Speed 0| Speed
[Torque upper limit
F2-10
Torque refererice | Torque upper limit
An F2-10

Torque

Torque upper limit

i Speed

limit offset
A0-10

Speed limit

Speed

TTorque upper limit

Torque refererice ;
An F2-10

Torque

A
Torque upper limit, /
> Torque reference

Speed limit Speed

speed limitoffset] | 1orque upper imit
F2-10

Torque

Torque upper limit An

Speed limit offset

A0-10

F2-10

Torque upper limit
F2-10

Torque reference

Torque

Speed limit offset

Torque

Torque upper limit
Speed limit offset
A0-10

Torque

. n

Torque upper limit An, [N
_F210 | Torque

reference

Bi-directional e o - Spec it
Speed Limit . tmit Specd mit L\ .
Offset speed imitofiset] |0\ - 0 Speed ‘ Speed Speedlimit \
A0-10 orque upper imit Torque reference Lo, Speed imit ofse \Torque upper imit
(AO'll = 0) Speed limit offset Torque upper limit :gf:“«qf::@ 7t I Torque upper limit
A0-10 P h Aol F210
Winding machine Unwinding machine
777777777 Speed Torque Speed Torque Torque Speed __ Torque Speed
Application LII’\EarSPEEd Llnearspeed
Example direction direction
e i) (W)
3.5.10 Descriptions of Current Loop Parameters
P —
arCa::j(Zter Parameter Name Default Value Range Description
F2-13 Proportional gain of 10 0.110 10.0
- current loop low-speed ’ ’ '
Integral gain of current
- 1.0 0.1t0 10.0
F2-14 loop low-speed The values are obtained
Proportional gain of automatically through
F2-15 current loop high- 1.0 0.1t010.0 motor auto-tuning.
speed
Integral gain of current
- . 1. .1to 10.
F2-16 loop high-speed 0 0.1t010.0

Current loop Pl parameters for vector control are divided into low-speed and high-speed

groups. These parameters can be automatically obtained through complete auto-tuning of
the asynchronous motor and generally do not need to be modified.

The current loop integral regulator does not use the integral time as the dimension. Instead,
set the integral gain directly. Note that too large current loop Pl gain may lead to oscillation

of the entire control loop. Therefore, when current oscillation or torque fluctuation is great,
manually decrease the proportional gain or integral gain.

3.5.11 Improving Field Weakening Area Performance

-113-



-114-

3 Drive Unit Parameters

MD810 Series AC Drive (Multidrive System) Function Guide

Parameter

Code Default

Parameter Name

Value Range

Description

Maximum
output voltage
coefficient

F2-21

105%

100% to 110%

This parameter indicates the boost capacity
of the maximum output voltage of the AC
drive.

Increasing the value of this parameter will
improve the maximum loading capacity

in the motor field weakening area. Be
aware that this may lead to an increase in
motor current ripple and an increase in
motor heating. Decreasing the value of this
parameter will reduce the motor current
ripple and motor heating. Be aware that this
will lower the maximum loading capacity in
the motor field weakening area. The default
value applies to most of application.

3.5.12 Operation and Performance Improvement in FVC Mode

1) Procedure for vector control mode with speed sensor

@ Speed control settings

Table 3-3 Procedure for speed control mode with speed sensor
Procedure Parameter Description

@?;zksgfr:‘;@fjnve S If the drive reports E19.00 during auto-tuning, check
whether the drive is wired correctly and whether motor

Set the motor F1-01, F1-02, F1-03,

parameters. F1-04 F1-05 parameters are set correctly.

Set the encoder If the drive reports E20.00, check whether the encoder

type and pulses per F1-27 to F1-28

revolution. and PG card work properly.

Select a control mode. | FO-01 -
Dynamic complete auto-tuning of the asynchronous
motor may take a while. Wait until auto-tuning is
done before proceeding to the next step. Dynamic
complete auto-tuning of the asynchronous motor

. is recommended (F1-37 = 2). When using this auto-

Motor auto-tuning F1-37 . .
tuning mode, disconnect the load from the motor
so that the motor can reach a high speed. If the load
cannot be disconnected from the motor (such as crane
applications), use the static complete auto-tuning
mode (set F1-37 =3).

Set the command

oL L I

accordingly.

Trial run A0-00=0 -

€ Torque control settings

Table 3-4

Procedure for torque control mode with speed sensor
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Procedure Parameter Description

Check that the drive is

. - If the drive reports E19.00 during auto-tuning, check
wired correctly.

whether the drive is wired correctly and whether motor

Set the motor F1-01, F1-02, F1-03,
parameters are set correctly.

parameters. F1-04, F1-05

Set the encoder
type and pulses per F1-27 to F1-28
revolution.

If the drive reports E20.00, check whether the encoder
and PG card work properly.

Select a control mode. | FO-01 -

Dynamic complete auto-tuning of the asynchronous
motor may take a while. Wait until auto-tuning is

done before proceeding to the next step. Dynamic
complete auto-tuning of the asynchronous motor

is recommended (F1-37 = 2). When using this auto-
tuning mode, disconnect the load from the motor

so that the motor can reach a high speed. If the load
cannot be disconnected from the motor (such as crane
applications), use the static complete auto-tuning
mode (set F1-37 =3).

Motor auto-tuning F1-37

Set the command

F0-02 -
source.
Set torque control A0-00, A0-01,A0-03, |
parameters. A0-05
Trial run - -

*

NOTE

2) Loop settings in the FVC mode

Speed loop settings

- If the value of the speed loop gain are set too high, the motor may vibrate or pro-
duce unusual noise when operating at the frequency lower than the rated frequen-
cy. In this case, decrease the values of F2-00 and F2-03, and increase the values of
F2-01 and F2-04.

- If the system speed overshoot is high during rapid acceleration, increase the speed
loop Kp (increase the values of F2-00 and F2-03) and reduce the speed loop Ki (in-
crease the values of F2-01 and F2-04).

- In winding/unwinding applications, the roll diameter changes in inverse proportion
to the motor speed. Therefore, when the roll diameter is large, increase the value of
the speed loop gain to ensure dynamic response of the system (increase the value of
F2-00 and reduce the value of F2-01).

- For a device running at an extremely low speed (for example, a milling machine run-
ning at 0.01 Hz), increase the value of the speed loop gain (especially the speed loop
integral gain) to ensure smooth operation. That is, increase the value of F2-00 and
decrease the value of F2-01.
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@ In scenarios with poor encoder feedback signals, the speed loop gains cannot be too high.
Otherwise, the dynamic response speed of the system is affected. In this case, first take mea-
sures to improve the quality of encoder feedback signals (for example, separate power cables
of the motor from signal cables of the encoder, and ensure good grounding of the system).
Otherwise, directly reducing the speed loop gains will slow down dynamic response of the
system, degrading the system operation performance.

@ Current loop settings

Current loop parameters are auto-tuned during complete auto-tuning of the asynchronous
motor. The auto-tuned values apply to most of applications. However, you can fine tune these
parameters in the following conditions.

- If a motor running in the FVC mode oscillates or generates usual noise, and the
oscillation or noise cannot be completely removed by reducing the speed loop gain,
moderately reduce the current loop gain (reduce the values of F2-13, F2-14, F2-15,
and F2-16).

- If the system requires a low overshoot, the speed loop gain cannot be too low. In
this case, if the motor oscillates or generates abnormal noise when running in the
FVC mode, moderately reduce the current loop gain (reduce the values of F2-13, F2-
14, F2-15,and F2-16).

@ Solutions to errors during high-speed operation in the FVC mode

Vibrations or operation errors may occur when the drive runs at a high frequency (for exam-
ple, above 200 Hz) in the FVC mode. In this case, operate the drive with the same frequency in
the V/f mode and check whether the feedback frequency (U0-29) is the same as the frequency
reference. If there is a large difference (greater than 4 Hz) between these two frequency values,
the encoder signal may be distorted (non-orthogonal or abnormal duty cycle) and the PG card
filtering operation lead to the difference. In this case, take the following measures.

- Replace the encoder. Check whether the encoder is normal or installed properly and
whether the encoder model supports the pulse frequency.

- If measures have been taken to prevent encoder signal distortion during high-speed
operation, high filter capacitance of the PG card may cause a failure in receiving
signals. In this case, set F1-29 properly for PG signal filtering.

@ Shortening acceleration/deceleration time in the FVC control mode

During rapid acceleration/deceleration, the actual acceleration/deceleration time is longer
than the preset value. To shorten the acceleration/deceleration time, take the following mea-
sures.

- To shorten the motor acceleration time, increase the torque upper limit in the FVC
control mode (increase the value of F2-10 properly, but in no case greater than
180%). Increasing the torque upper limit shortens the motor acceleration time but
also leads to an increase in the motor current, which may easily cause faults such as
overload.

- Use an appropriate braking resistor to shorten the deceleration time.
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€ Limiting the bus voltage to prevent overvoltage in the FVC control mode

In high inertia or rapid deceleration applications, overvoltage may occur during deceleration.
The optimization measures are the same as those used in the V/f control mode. The same pa-
rameters are used in the two modes.

3.5.13 Auxiliary Control Parameters

Pa?(::jiter Parameter Name Default Value Range Description
Frequency upper ; i
A5-00 {mit for DPVM 12.00 Hz | 0.00 Hz to 15.00 Hz | [1€"€asing A5-00 to the maximum
. frequency will reduce the motor noise.
switchover
When the value that the carrier
frequency divided by the running
0:Asynchronous  |frequency is smaller than 10, the
PWM modulation modulation output current oscillation or large
A5'Ol mode 0 H H
1: Synchronous current harmonics will be caused.
modulation In this case, adjust PWM modulation
mode to the synchronous modulation
to reduce current harmonics.
0: Random PWM The value 0 indicates that the random
inactive PWM is invalid.
A5-03 |Random PWM depth |0 1to 10:Random |If the motor has large noise, increase
PWM carrier A5-03 with the step value of one to
frequency depth | lower down the noise.

3.5.14 Encoder Signal Processing

The PG card of the AC drive supports programmable filtering of encoder signals.

Parcaggjiter Parameter Name Default | Value Range Description
. . This parameter is used to set
F1-29 PG signal filter 1 0to3 the filter mode.

0 (Non-adaptive filtering): The filter coefficient of the PG card is fixed and small. It is applica-
ble to the environment with no or weak interference or high speed applications.

1 (Adaptive filtering): The filter coefficient of the PG card is automatically adjusted. Therefore,
the PG card features strong anti-interference abilities, especially when the feedback speed of
the encoder is lower than 100 kHz. This mode applies to scenarios with strong interference.
This mode is enabled by default.

2 (Fixed interlock): When the PG card is set to this mode, it has all functions when set to adap-
tive filtering. In addition, in this mode, the PG card also features edge jitter elimination of the
encoder feedback signal. This mode applies to scenarios where edge jitter exists in the encod-
er feedback signal.

3 (Automatic interlock): When the PG card is set to this mode, it has all functions when set to
fixed interlock. In addition, the PG card can switch between the adaptive filtering mode and
the fixed interlock mode. This can meet requirements of zero-speed running and non-zero-
speed running, and prevent useful signals from being cleared as edge jitter during zero speed
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running in the fixed interlock mode.

€ Encoder disconnection detection

Pa?:(wjzter Parameter Name Default Value Range Description
F1-36 PG disconnection 0 0: Disable _
- detection 1: Enable

The PG card of the MD810 supports encoder disconnection detection by hardware. This func-
tion is valid only for encoders with differential interfaces, and can be used to detect signals of
phase A, phase B, and phase Z. If the PG card is connected only to phase A and phase B, the AC
drive reports E20.00. In this case, disable encoder disconnection detection. Otherwise, the AC
drive keeps reporting this error.

3.6 Protection Functions

3.6.1 Startup Protection

The AC drive is equipped with startup protection for safety. If F8-18 is set to 1, startup protec-
tion will be performed in the following two situations.

Situation 1: If the run command is valid (for example, the terminal is in the closed state before
power-on) upon power-on the AC drive, the drive does not respond to the command. The AC
drive responds to the command only after the run command is canceled and becomes valid
again.

Situation 2: If the run command is active when the AC drive fault is reset, the drive does not
respond to the run command. The run command must be canceled first to disable running
protection.

Parameter Parameter -
Code Name Default| Value Range Description
) If this parameter is set to 1, the motor can
F8-18 Startup 0 0: Disable be prevented from responding to the run
) protection 1: Enable command upon power-on or fault reset
in unexpected conditions.

3.6.2 Motor Overload Protection

Parameter

Code Parameter Name | Default | Value Range Description
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This parameter indicates the
troubleshooting when the AC drive
overloads. When this parameter is set to
0, the AC drive will report a fault upon
overload and the output will be blocked.
When this parameter is setto 1, in case
0 that the drive is about to be overloaded,
the AC drive automatically lowers

down the output current to about the
rated current. This can avoid overload;
however, the running speed may be
reduced or block may occur.

0: Disable

AC drive overload
FO-00

suppression
1: Enable

For lifting loads, set this parameter to 0.

Motor overload Set F9-01 if you need to adjust the motor
F9-01 protection gain 1.00 0.2010 10.00 overload current and time.

This parameter is used to determine
Motor overload the degree of warning before the motor

- 0, 0 0,

F9-02 warning coefficient 80% >0%to 100% overload protection. The higher the value

is, the later the warning signal is sent.

To protect different load motors, set the motor overload protection gain based on the over-
load capacity of the motor. The motor overload protection curve is an inverse time lag curve,
as shown in the following figure.

AOQverload time

80 min.

40 min.|

15 min
6 min
4 m'!n

2'3 m:ﬂ Current

90s (percentage
60s 7 of the motor
30s rated current)
10s / »
115% 125% 135% 145% 155% 165% 175% 185% 195% 225% 245%

Figure 3-44 Inverse time lag curve of motor overload protection

When the running current reaches 175% of the rated motor current and the motor runs at
this level for 2 minutes, or when the running current reaches 115% of the rated motor current
and the motor runs at this level for 80 minutes, the AC drive reports a motor overload alarm
(E11.00).

Example:

Assume that the rated motor current is 100 A and F9-01 is set to 1.00. If the running current
reaches 125 A (125% of 100 A) and the motor runs at this level for 40 minutes, the AC drive
reports a motor overload alarm (E11.00).

Assume that the rated motor current is 100 A and F9-01 is set to 1.20. If the running current
reaches 125 A (125% of 100 A) and the motor runs at this level for 48 minutes (40 x 1.2), the AC
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drive reports a motor overload alarm (E11.00).

4

NOTE

@® The maximum overload time is 80 minutes and the minimum overload time is 10 seconds.

Example of motor overload protection adjustment: The AC drive reports an overload fault after
the motor runs at 150% of the rated motor current for 2 minutes.

As shown by the overload curve, 150% (I) of the rated motor current is between 145% (11) and
155% (12) of the rated motor current. The overload error reporting time for 145% of the rated
motor current is 6 minutes (T1), and that for 155% of the rated motor current is 4 minutes (T2).
Therefore, the overload error reporting time for 150% of the rated motor current in default
settings can be calculated. The calculation formula is as follows:

T=T1+(T2-T1) x (I-11)/(12 - 11) = 6 + (4 - 6) x (1L50% - 145%)/(155% - 145%) = 5 (minute)

Therefore, if the overload fault needs to be reported when the motor runs at 150% of the rated
motor current for 2 minutes, set the motor overload protection gain F9-01 to 0.4 (F9-01 = 2/5).

AWARNING @ Set F9-01 (Motor overload protection gain) properly based on the actual overload capacity.

If the value of F9-01 is set too high, the motor may be damaged because the motor over-

heats but the AC drive does not report the alarm timely.

@ When the motor overload detection level reaches the value of F9-02 (Motor overload warning

coefficient), the DO or fault relay outputs the motor overload warning signal. The value of F9-
02 is the percentage of the time duration during which the motor runs continuously at a cer-
tain overload point without reporting the overload fault.

On the condition that the motor overload protection gain is set to 1.00 and motor overload
warning coefficient is set to 80%, when the motor running current reaches 145% of the rated
motor current and the motor runs at this level for 4.8 min (80% x 6 min), the DO or fault relay
outputs the motor overload warning signal.

The motor overload warning function is used to send a warning signal to the control system
via the DO before the motor overload protection applies. The motor overload warning coeffi-
cient is used to determine how early the alarm signal is sent before the motor overload protec-
tion applies. The higher the value is, the later the warning signal is sent. When the cumulative
output current of the AC drive exceeds the product of multiplying the overload time (Y value of
motor overload protection inverse time lag curve) and F9-02 (motor overload warning coeffi-
cient), the DO outputs an active motor overload warning signal. When F9-02 is set to 100% and
the warning advance value is 0, the motor overload warning and the motor overload protec-
tion are triggered simultaneously.

3.6.3 Phase Loss Protection
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Parameter

Code Parameter Name

Default

Value
Range

Description

Output phase loss
detection before startup

F9-06

0: Disable
1: Enable

It takes about several seconds to
detect output phase loss during
operation. In low-frequency
operations or applications where
risks exist in start with phase loss, this
function can be used to detect phase
loss fault upon start. However, in
applications where short start time is
required, do not use this function.

Fault protection action
selection 1

FO-48

10050

The hundreds place of F9-48 is used
to set the stop mode when the output
phase loss is detected. 0: Coast to
stop. 1: Decelerate to stop. If you
need to disable the output phase loss
detection, set the hundreds place of
F9-48 to 5.

6.6.4 Fault Reset

£

NOTE

@ Undervoltage (E09.00) is reset automatically when the bus voltage recovers to the normal
value. Itis notincluded in the number of automatic reset times upon fault.

@ Short circuit to ground (E23.00) cannot be reset automatically or manually. It can be reset only

after power-off and then power-on.

@ The fault protection action selection is performed after the number of automatic reset times

upon fault is reached.

Parameter

Code Parameter Name

Default

Value Range

Description

Number of automatic

Itis used to set the number of automatic
reset times upon fault of the AC drive
when automatic reset is selected for the

F9-09 reset times upon fault 0 01020 AC drive. If the number of automatic
reset times exceeds the value of this
parameter, the AC drive will remain in
the faulty state.

) ) 0: The DO Itis used to decide whether the DO

F9-10 aDlisrf::acEinc(is:e:gupon 1 does not act. | (with function 2 assigned) acts during

fault 1: The DO automatic reset upon fault if the
acts. automatic reset function is used.
o Itis used to set the duration from the

F9-11 \;\{Jatgln:gasitnrisfztrupon 1.0s 0.1sto time when the drive reports an alarm

100.0s to the time when automatic reset upon

fault

fault is performed.
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3.6.5 Fault Protection Action Selection

Faults are divided into four levels, corresponding to four protective actions depending on

severity from high to low: coast to stop, decelerate to stop, alarm, and fault cancellation.

When "alarm" is selected as the protective action against fault, the operating panel displays

Axx.xx, such as .

When "fault cancellation" is selected as the protective action against fault, no prompt will be

displayed when a fault occurs. Select this option only when necessary.

Pa;zaorgiter Parameter Name | Default Value Range Description
Ones: Motor overload (E11.00)
0: Coast to stop
1: Decelerate to stop
4: Alarm For output phase
. loss, "Decelerate to
. 5: Fault cancellation | . "
F9-48 Fault protection 10050 ‘ stop" and "Alarm
action selection 1 Tens: Reserved options are effective
Hundreds: Output phase loss (E13.00), | only in the V/f control
same as the ones place mode.
Thousands: Reserved
Ten thousands: External fault (E15.00),
same as the ones place
Ones: Communication fault (E16.xx)
0: Coast to stop
1: Decelerate to stop
Encoder fault: The
4: Alarm
encoder needs to
Tens: Reserved some cases. In this
Hundreds: Reserved csse, aft(ejr thle ten
. . thousands place
Fault protection Thousands: Motor auto-tuning fault .
F9-49 action selection 2 00050 (E19.xx) Is set JFO 4 (ala”‘?)
and disconnection
0: Coast to stop is detected, the
4: Alarm FVC mode is
5: Fault cancellation automatically
Ten thousands: Encoder fault (E20.xx) mgcehed to the SVC
0: Coast to stop '
4: Alarm
5: Fault cancellation
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Parameter
Code

Parameter Name

Default

Value Range

Description

F9-50

Fault protection
action selection 3

25000

Ones: Reserved

Tens: Abnormal motor auto-tuning
result (E22.00)

0: Coast to stop
5: Fault cancellation

Hundreds: Motor short-circuited to the
ground (E23.00)

0: Coast to stop
5: Fault cancellation

Thousands: Inter-phase short circuit
(E24.00)

0: Coast to stop
5: Fault cancellation
Ten thousands: Reserved

FO-51

Fault protection
action selection 4

51111

Ones: Cumulative running time
reached (E26.00)

0: Coast to stop

1: Stop according to the stop mode
2: Continue operation

5: Fault cancellation

Tens: User-defined fault 1 (E27.00),
same as the ones place

Tens: User-defined fault 2 (E28.00),
same as the ones place

Hundreds: Power-on time reached
(E29.00), same as the ones place

Ten thousands: E30.00, same as the
ones place

F9-52

Fault protection
action selection 5

00101

Ones: PID feedback loss during running
(E31.00)

0: Coast to stop

1: Stop according to the stop mode
2: Continue operation

5: Fault cancellation

Tens: Reserved

Hundreds: Reserved

Thousands: Excessive speed deviation
(E42.00), same as the ones place

Tens: Motor overspeed (E43.00), same
as the ones place
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Pa?orge;ter Parameter Name | Default Value Range Description
Ones: Motor overheat (E45.00)
0: Coast to stop
1: Stop according to the stop mode
2: Continue operation
5: Fault cancellation
i Tens: Reserved
F9-53 gi;:npggig;gg 6 05500 Hundreds: Reserved
Thousands: Reserved
Ten thousands: Fan fault (E80.00)
0: Coast to stop
1: Stop according to the stop mode
5: Fault cancellation
0: Current running frequency If a fault occurs
Frequency for 1: Frequency reference during the running
F9-54 | continuingtorun |0 2: Frequency upper limit of the AC drive
upon fault 3: Frequency lower limit and thefault ;
protection action
4: Backup frequency is set to "Continue
operation", the AC
F9-55 Backup frequency 100.0% 0.0% to lOQ.O%. 100.0% corresponds ::gig:ﬁﬁfﬁo run
upon fault to the maximum frequency FO-10. at the frequency set
by F9-54.
3.6.6 Motor Overheat Protection
Parca(:mjzter Parameter Name | Default Value Range Description
A motor
temperature sensor
must be connected
to Aland GND
terminals.
0: No temperature sensor (Al used for | The drive supports
Motor analog input) temperature
FO-56 |temperature 0 1 PT100 ;iq%%ros PT100 and
sensor type .
2: PT1000

Set the sensor type
correctly for normal
use.

You can view the
motor temperature
in U0-34.
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Motor

FO-57

protection
threshold

overtemperature

When the motor
temperature
exceeds the motor
overtemperature
protection
threshold (F9-57),
the AC drive reports
E45.00 and acts
according to the
fault protection
action set by F9-53.

110°C | 0°Cto200°C

Motor

FO9-58

warning
threshold

overtemperature

When the motor
temperature
exceeds the motor
overtemperature
warning threshold
(F9-58), the DO
allocated with
function 39 (Motor
overtemperature
warning) outputs a
valid signal.

90°C |0°Cto200°C

3.6.7 Power Dip Ride-through

The power dip ride-through function ensures continuous system running upon an instan-

taneous power failure.

When an instantaneous power failure occurs, the AC drive keeps the

motor in the power generation state to keep the bus voltage at a value around the threshold
for enabling power dip ride-through. This prevents the AC drive from stopping due to under-
voltage, as shown in the following figure. See the following figure.

Bus Threshold for.reqoverx
voltage from power dip ride-through
F9-60
Voltage threshold for enabling
power dip ride-through
- F9-62
| [
; ; : Timet
|1
1 } I
Output | Il
frequency | -
|l
|l
w
: T‘ > Time't
Duration for judging voltage recovery from power dip ride-through
F9-61
Figure 3-45 Power dip ride-through process
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Pa::a;('ljzter Parameter Name Default |Value Range Description
0: Disable
1: Keep "Keep bus voltage constant" is
A bus voltage | recommended for large-inertia
Power dip ride- "
F9-59 0 constant applications such as fans, water pumps,
through ! " "
o and centrifuges, and "Decelerate to stop
' is recommended for the textile industry.
Decelerate
to stop
Threshold for 80% to
FO-6(0  |recovery from power |85% ’ 100% corresponds to 540 V.
S 100%
dip ride-through
Duration for judging
F9-61 voltage recovery 0.55 0.0sto This parameter is valid only when F9-59 is
- from power dip ride- | 100.0s set to 1 (Keep bus voltage constant).
through
Voltage threshold for 60% to
F9-62 |enablingpowerdip |80% ’ 100% corresponds to 540 V.
A 100%
ride-through
Power dip ride- This parameter is valid only when F9-59 is
FO-71 through gain Kp 0to 100 40 set to 1 (Keep bus voltage constant).
Power dip ride- If undervoltage occurs frequently in
FO-72  |throughintegral 0to100 |30 the process of power dip ride-through,
coefficient Ki increase Kp and Ki.
Deceleration time . . . .
. Os to This parameter is valid only when F9-59 is
F9-73 S;:)O?J\gﬁr dip ride- 300.0s 20.0s set to 2 (Decelerate to stop).

£

NOTE

@ When F9-59 is set to 1 (Keep bus voltage constant) and the power grid resumes, the drive out-
put frequency rises to the target frequency according to the acceleration time.

@ When F9-59is set to 2 (Decelerate to stop) and the power grid resumes, the drive continues to
decrease the output frequency to 0 Hz and stops. The drive will not start until it receives the
run command again.

3.6.8 Load Loss Protection

Pagzliter PaI:laar:qeeter Default | Value Range Description
Fault Ten thousands place of F9-51 is used
FO9-51 protection 51111 - to to enable load loss detection. When
action 4 the output current of the AC drive falls
Load loss 0.0% to below F9-64 (Load loss detection level) for
F9-64 detection level 10.0% 100.0% longer than the value of F9-65 (Load loss
detection time), the AC drive performs
load loss protection action. Once the
F9-65 Load loss 1.0s 0.1st060.0s | load recovers during protection, the AC
detection time drive automatically runs at the frequency
reference.
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3.6.9 Overspeed Protection

This function is effective only for vector control with speed sensor (FO-01=1).

Parameter
Code

Parameter Name

Default

Value Range

Description

FO-67

Overspeed
detection level

20.0%

0.0% to 50.0%
(maximum
frequency)

F9-68

Overspeed
detection time

1.0s

0.0st0 60.0s

When the detected motor speed exceeds
FO-10 (Maximum frequency) for a
percentage higher than F9-67 (Overspeed
detection level) and for longer than the
time set by F9-68 (Overspeed detection
time), the AC drive reports E43.00

and acts as selected by F9-52 (Fault
protection action selection).

When F9-68 (Overspeed detection time)
is set to 0.0s, the overspeed detection

function is disabled.

3.6.10 Protection Against Excessive Speed Deviation

This function is effective only for vector control.

Pa?omdczter Parameter Name Default | Value Range Description
) When detected motor speed is
Detect!on level for 0.0%'to 50.0% | 4ifferent from frequency reference
F9-69 excessive speed 20.0% (maximum and the difference is larger than the
deviation frequency) value of F9-69 for longer than the
time set by F9-70 (Detection time
for excessive speed deviation), the
AC drive reports E42.00 and acts as
Detection time for selgcted by E9—52 (Fault protection
FO-70 excessive speed 5.0s 0.0s to 60.0s action selection).
deviation When F9-70 (Detection time for
excessive speed deviation) is set to
0.0s, the excessive speed deviation
detection function is disabled.

3.6.11 Undervoltage and Overvoltage Threshold and Fast Current Limit Protec-

tion
Para:gzter Palzlaammicer Default | Value Range Description
Undervoltage

A5-06 threshold 8€1350v 210V 0420V | When the bus voltage is lower than the value of
A5-06 or higher than the value of A5-09, the AC

A5—O9 &ZeesL\(/)?dlta 8¢ 820V 650V to 820V | drive reports Err09 or Err05 to Err07.
This parameter is 0 for the SVC mode by

A5-04 Fast current 1 0: Enable default and is 1 for other control modes. It

) limit 1: Disable is recommended to disable this function in

hoisting applications, such as cranes.

3.6.12 Short Circuit to Ground Detection
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Parameter

Code Parameter Name | Default Value Range Description

0: No detection

1: Detection upon power-on
Detection of short ) .
F9-07 circuit to ground 1 2: Detection before running

3: Detection upon power-on
and before running

3.7 Monitoring

The monitoring function enables you to view the drive state on the LED keypad. You can view

monitoring parameters in the following two ways.
L))
1) Inthe stop or operation state, you can use the key w to switch every bit of F7-
03, F7-04, and F7-05 to view multiple status parameters.

In the operation state, 32 operating status parameters are available. Each binary bit of F7-03
(Parameter 1 displayed during operation) and F7-04 (Parameter 2 displayed during operation)
determine whether the corresponding parameter is displayed. In the stop state, 13 stop status
parameters are available. Each binary bit of F7-05 (Parameter displayed at stop) determines
whether the corresponding parameter is displayed.

For example, to view the operating parameters on the keypad, such as the running frequency,
bus voltage, output voltage, output current, output power, and PID reference, perform the
following operations.

@ CEach bit of F7-03 (Parameter 1 displayed during operation) corresponds to one param-
eter. Set the corresponding bit to 1.

@ Convert the binary value to a hexadecimal value and set F7-03 to this hexadecimal val-
ue. (The following figure tells you how to convert a binary number to the hexadecimal
equivalent.)

L

@ You canusethe key w toswitch every bit of F7-03 to view related parameters. The

following figure shows the setting.

High-order bit Low-order bit

-

F7-03 |15| 14| 13| 12| 11| 10| 9| 8| 7| 6| 5| 4| 3| 2| 1| 0|

Binary0000000000011111

— Y~

Hexadecimal o 0 1 F

Other monitoring parameters are viewed in the same way as F7-03. The corresponding rela-
tionship between the monitoring parameters and every bit of F7-03, F7-04, and F7-05 is as
follows.
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Parameter | Parameter o
Default | Value Range Description
Code Name
If a parameter needs to be displayed during
running, set its corresponding bit to 1. After
converting the binary number to a hexadecimal
number, set F7-03 to the hexadecimal number.
Low-order eight bits
L7[ el s[4) [3[ 2] 1] 0]
Running frequency (Hz)
Frequency reference (Hz)
Bus voltage (V)
Output voltage (V)
Output current (A)
Parameter Output power (ki)
ldiS la ed Output torque (%)
F7-03 | gomm "% |1F 0000 to FFFF
ur'ng' High-order eight bits
operation [15] 14] 13] 12] [ 1] 10] 9] 8]
DO output status.
All voltage (V)
A2 voltage (V)
Al3voltage (V)
Counting value
Length
Load speed
PID reference
Note: The shaded parameters are displayed by
default.
If a parameter needs to be displayed during
running, set its corresponding bit to 1. After
converting the binary number to a hexadecimal
number, set F7-04 to the hexadecimal number.
Low-order eight bits
[T el sT 4] (32 1] o]
PID feedback
PLC stage
Input pulse frequency (kHz)
Parameter Running frequency 2 (Hz)
. Remaining running time
2 d|Splayed AlLvoltage before correction (V)
F7_O4 durin 0 0000 to FFFF Al2 voltage before correction (V)
g . . . Al3 voltage before correction (V)
. High-order eight bits
operatlon EREERREEER

Linear speed
Current power-on time (hour)
Current running time (min.)
Input pulse frequency (Hz)
Communication setting value
Encoder feedback speed (Hz)
Main frequency (Hz)
Auxiliary frequency (Hz)
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Parameter

Parameter

Code Name Default | Value Range Description
If a parameter needs to be displayed when the AC
drive stops, set its corresponding bit to 1. After
converting the binary number to a hexadecimal
number, set F7-05 to the hexadecimal number.
Low-order eight bits
[r[els[4] [3[2]3]0]
Frequency reference (Hz)
Voltage bus (V)
Dlinput status
DO output status
All voltage (V)
Al2 voltage (V)
F7-05 |Stopdisplayg, 0000 t0 FFFF | tigh-ordereights Comp
- High-order eight bits
parameter ¢ ¢ l 15| 14| 13| 12] l 11| 10| 9[ 8]

Note: The sh
default.

Length
PLC stage
Load speed

PID reference

Pulse input frequency (Hz)
Reserved

Reserved

Reserved

aded parameters are displayed by

£

NOTE

@ Upon power-on after power-off, the parameter display mode restores to that set before pow-
er-off.

@ The monitoring parameters corresponding to each bit of F7-03, F7-04, and F7-05 do not com-
pletely correspond to all the monitoring parameters in group UO. If the parameter to be mon-
itored cannot be found by F7-03, F7-04, and F7-05, search it in group U0 through the key by

using method 2.

To convert a binary number into a hexadecimal equivalent, do as follows:

- From right to left, every four binary digits correspond to one hexadecimal digit. If
there are less than four binary digits left, fill in with 0 to make the number of left bi-
nary digits to be four. Then, convert every four binary digits into a decimal number.
0000 to 1111 in the binary format correspond to 0 to 15 in the decimal format and
0 to Fin the hexadecimal format. Convert the decimal number into a hexadecimal
equivalent according to the corresponding relationship between decimal and hexa-
decimal numbers. See the following table for details.

For example, the binary numberis 011 1101 1111 1001. After adding 0 to the highest place, the
binary number changes to 0011 1101 1111 1001. According to the preceding table, the hexa-
decimal equivalent is 3DF9.

Binary |1111|1110|1101|1100|1011|1010|1001|1000|0111|0110|0101|0100| 0011 0010|0001 | 0000
Decimal | 15 | 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Hex. F E D C B A 9 8 7 6 5 4 3 2 1 0
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2) Use the keypad to enter group U0 and view the monitoring parameters. For de-
tails on how to operate the keypad, see Chapter 4 Commissioning Tools. The
monitoring parameters listed in the following table are read-only.

Parameter Minimum o
Code Parameter Name Unit Value Range Description
Running i It displays the absolute value of
U0-00 frequency (Hz) 0-01 Hz 0-00-500.00 Hz the AC drive operating frequency.
Frequency It displays the absolute value of
U0-01 reference (Hz) 0.01 Hz the AC drive frequency reference.
U0-02  |Busvoltage(v) |0.1V 0.0Vto30000y | Ldisplaysthebusvoltage ofthe
AC drive.
Output voltage It displays the output voltage of
U0-03 (V) v 0Vto 1140V the drive during operation.
0.00Ato 655.35A
(drive power < 55
kW) i
U0-04 Output Current 0.01 A Itdlsp.lays thg output cgrrent of
(A) 0.0Ato 6553.5A the drive during operation.
(drive power > 55
kW)
Output power It displays the output power of
U0-05 (kW) 0.1kw 0to 32767 the drive during operation.
It displays the output torque of
Output torque o i o o, | thedrive during operation. This
U0-06 (%) 0-1% 200.0%10.200.0% percentage takes the rated motor
torque as the basis.
It displays the state value of the
DI. After the value is converted
to a binary number, each bit of
the binary number corresponds
to one DI signal. The value 1
indicates that the input is high
level. The value 0 indicates
that the input is low level. The
corresponding relationship
between bits and Dls is as follows.
[JO-07 |Dlinputstate 1 l7l6l5l4l3l2l1lL
Lo
0x0000 to OXTFFF | ™" on
DI4
DI5
———— Dl6
- DI7
DI8
High-order [ 15[ 14] 13] 12] 11] 10] o 8]
eight bits L bis
DI10
VDIl
VDI2
VvDI3
—_— VDK
- VD5

-131-



-132-

3 Drive Unit Parameters

MD810 Series AC Drive (Multidrive System) Function Guide

Parameter Minimum o
Code Parameter Name Unit Value Range Description
It displays the state value of the
DO. After the value is converted
to a binary number, every bit of
the binary number corresponds
to one DO signal. The value 1
indicates that the output is high
level, and the value 0 indicates
that the output is low level. The
relationship between bits and
DOs is as follows.
[JO-08 |DOoutputstate |1 0x0000 to 0x03FF ,
Loworder [T 6] 5T 4] 3] 2] 1] 0]
eight bits \; bos
Relay 1
Relay 2
po1
E— 4
/[0 )]
———— VD03
H_igh-o[der 15| 14| 13| 12| 11| 10| 9| 8
eight bits L Vo4
VDO5
JO-09 |AlLvoltage (V) 0.01V 0.00Vto 10.57V
U0-10 Al2 voltage (V)/ 0.01V 0.00Vto 10.57V You can set F4-40 to select voltage
current (mA) /0.01mA | 0.00 mAto20.00 mA | inputor currentinput.
(JO-11 |Motorspeed 1lrpm 0 rpm to 65535 rpm | -
. It displays the value in the
[JO-12 |Countingvalue |1 1to0 65535 counting function.
It displays the value in the fixed
[JO-13 |Lengthvalue 1 1t0 65535 length function.
Itis
determined
[JO-14 |Load speed by the ones 0 to Rated motor It displays the load speed.
speed
place of F7-
12.
PID reference = PID reference
JO-15 |PID reference 1 0t0 65535 (percentage) x FA-04 (PID
reference feedback range)
PID feedback = PID feedback
(JO-16 |PIDfeedback 1 0 to 65535 (percentage) x FA-04 (PID
reference feedback range)
Atotal of 16 multi-references are
- PLC stage 1 0to15
Uo-17 & available.
i It displays DI5 high-speed pulse
U0.1g | Pulseinput 0.0LKkHz |0-00 kHzt0 100.00 isplays DIS high-speed puls
reference (Hz) kHz sampling frequency.
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Pa?c:r(;zter Parameter Name erSrr:tij Value Range Description
When the tens place of F7-12
-500.0 Hz to 500.0 (number of decimal places for
Hz load speed display) is set to 1, the
(Tens place of F7-12 | number of decimal places of UO-
is1.) 19is 1 and the display range is
Feedback speed -
U0-19 () p 0.01 Hz 500.0 Hz to +500.0 Hz.
When the tens place of F7-12 is
-320.00 Hz to 320.00 .
Hz set to 2, the number of decimal
places of U0-19is 2 and the
gigs place of F7-12 display range is -320.00 Hz to
+320.00 Hz.
o ] It displays the remaining running
uo-20 fj:;?rllg?i%we 0.1 min %??Into 6500.0 time when the timing operation is
performed.
U0-21 All volt.age before 0.001V 0.000V to 10,570V It displays the actual sampled
correction voltage/current through the Al.
The actual voltage/current used
has been corrected linearly to
A2 voltage (V)/ 19001y 0.000Vto 10.570Vy | reduce the deviation between
U0-22 | current (mA) 0.000 mA to 20.000 the sample.d voltage/current and
before correction [/0-01 mA mA the actual input voltage/current.
For voltage/current that has been
corrected linearly, see U0-09 and
Uo0-10.
UQ-25 |Surrentpoweron |, ., 0-65000 min i
time
Current operatin . 0.0 min to 6500.0
U0-26 time P | 0.1 min min i
It displays DI5 high-speed pulse
Input pulse . .
Uuo-27 frequency 1Hz 0-65535 Hz sampling frequency. It is the same
as U0-18 but in different units.
It displays data written through
o . the communication address
Uo-28 ;)tr;;w:tmcatlon 0.01% 110%00%%/? to 0x1000. The setpoint of address
0x1000 determines the base of
this percentage.
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Parameter
Code

Parameter Name

Minimum
Unit

Value Range

Description

U0-29

Encoder feedback
speed

0.01 Hz

-320.00 Hz t0 320.00
Hz

(Tens place of F7-12
is2.)

It displays the motor operating
frequency measured by the
encoder.

When the tens place of F7-12
(number of decimal places for
load speed display) is set to 2, the
number of decimal places of UO-
29is 2 and the display range is
-320.00 Hz to 320.00 Hz.

-500.0 Hz t0 500.0
Hz

(Tens place of F7-12
is1.)

When the tens place of F7-12
(number of decimal places for
load speed display) is set to 1, the
number of decimal places of UO-
29is 1 and the display range is
-500.0 Hz to 500.0 Hz.

U0-30

Main frequency
display

0.01 Hz

0.00 Hz to 500.00 Hz

It displays the main frequency
reference.

U0-31

Auxiliary
frequency display

0.01Hz

0.00 Hz to 500.00 Hz

It displays the auxiliary frequency
reference.

U0-34

Motor
temperature

1°C

0°Cto200°C

It indicates the motor
temperature sampled through
Al3.

For motor temperature detection,
see F9-56 (Type of motor
temperature sensor).

U0-35

Target torque (%)

0.1%

-200.0% to 200.0%

It displays the current torque
upper limit reference, which is
a percentage of the rated motor
torque.

U0-37

Power factor
angle

0.1°

It displays the current power
factor angle.
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Parameter
Code

Parameter Name

Minimum
Unit

Value Range

Description

U0-38

ABZ position

0 to 65535

It displays the number of phase-A
and phase-B pulses of the ABZ
encoder.

This value is four times the
number of pulses that the
encoder runs. For example, if 4000
is displayed, the actual number
of pulses that the encoder runs is
4000/4 = 1000.

The value increases when the
encoder rotates in the forward
direction and decreases when

the encoder rotates in the reverse
direction. After increasing to
65535, the value will be setto 0
and increase from 0 again. After
decreasing to 0, the value be set
to 65535 and decrease from 65535
again.

You can check whether
installation of the encoder is
normal by viewing U0-38.

U0-39

Target voltage for
V/f separation

0V to rated motor
voltage

It displays the target output
voltage in the V/f separation
status.

U0-40

Output voltage
for V/f separation

0V to rated motor
voltage

It displays the current actual
output voltage in the V/f
separation status.

U0-41

Dl input state
display

Dl state indication: "ON"
represents high level and "OFF"
represents low level.

A2 VDI5 VDI3 VDM DI9 D7 D5 D3 D

A3 A1 VD4 VD2 DO DI8 D6 D4 DI2

U0-42

DO output state
display

DO state indication: "ON"
represents high level and "OFF"
represents low level.

VDO4 VDO2 DO2 relay2 DO3

VDO5 VDO3 VDO1 DO1  relayt
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Parameter
Code

Parameter Name

Minimum
Unit

Value Range

Description

U0-43

DI function
status display 1
(functions 01 to
40)

It displays whether DI functions
1to 40 are active. The keypad

has five LEDs, which represent
functions 1to 8,9 to 16, 17 to 24,
2510 32, and 33 to 40 respectively
from the right to the left. Each LED

corresponds to eight functions, as
shown in the following figure. DI
state indication: "ON" represents
high level and "OFF" represents
low level.

U0-44

DI function
status display 2
(functions 41 to
80)

It displays whether DI functions
41 to 59 are active. The keypad
has five LEDs, which represent
functions 41 to 48, 49 to 56,

and 57 to 59 respectively from

the right to the left. Each LED
corresponds to eight functions, as
shown in the following figure.

Dl state indication: "ON"

represents high level and "OFF"
represents low level.

46| 42
47
A
45‘.‘ -
®48

44

U0-45

Fault subcode

O0to51

It displays the fault subcode.

U0-58

Z signal counter

0to 65535

It displays the number of phase Z
pulses of the ABZ or UVW encoder.
The parameter value increases

or decreases by 1 every time the
encoder rotates one revolution
forward or reversely. You can
check whether the encoder is
installed properly through U0-58.

U0-59

Frequency
reference (%)

0.01%

-100.00% to
100.00%

It displays the frequency
reference. The parameter value
takes the maximum frequency of
the drive (F0-10) as the base.

U0-60

Operating
frequency (%)

0.01%

-100.00% to
100.00%

It displays the current operating
frequency. The parameter value
takes the maximum frequency of
the drive (FO-10) as the base.




MD810 Series AC Drive (Multidrive System) Function Guide

3 Drive Unit Parameters

Pa?c:zzter Parameter Name erSrr:;tij Value Range Description
1: Forward running; 2: Reverse
[JO-61 |Drive status 1 — running; 3: Stopped; 4: Auto-
tuning; 5: Faulty
Bit 0 It indicates runnir}g status. 0:
Stopped; 1: Running
Bit 1 It indicates the running direction.
0: Forward; 1: Reverse
Bit 2 It indicates the faulty status. 0: No
fault; 1: Faulty
It indicates whether the output
Bit 3 frequency reaches the pre-set
value. 0: Yes; 1: No
It indicates that communication
Bit4 is normal (fixed to 1 under normal
conditions).
AC drive state It indicates whether the
UO-68  |read through 1 , control variables of the
PROFIBUS DP card Bit> drive are controlled through
communication. 0: No; 1: Yes
It indicates whether the
Bit 6 control commands of the
drive are controlled through
communication. 0: No; 1: Yes
Bit 7 It indicates whether a warning
occurs. 0: No; 1: Yes
It indicates the fault code (main
Bit 8 to Bit 15 code). »
For details, see specific fault
descriptions.
Frequency 320,00 Hz t0 320,00 FVC: Test run speed feedback
JO-69 |read through 0.01Hz Hy " | Other control modes:
PROFIBUS DP card Synchronous speed feedback
UQ-74 |Targettorquein 10.1% The actual torque upper limit
?;%ie(;:cztrﬁ llter -200.0% to0 200.0% | equals the rated motor torque x
time A0-04) value of U0-77.
Uo0-75 Real-time 0.1%
target torque in
torque control The actual torque upper limit
mode (after -200.0% t0 200.0% | equals the rated motor torque x
acceleration/ value of U0-77.
deceleration time
A0-07/A0-08)
[JO-76 |Torque upper limit|0.1% The actual torque upper limit
in motoring state 0.0% to 200.0% equals the rated motor torque x
value of UO-77.
[JO-77 |Torque upperlimit|0.1% The actual torque upper limit
in generating state 0.0% t0 200.2% equals the rated motor torque x
value of UO-77.

3.8 Input/Output Terminals
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This section describes functions of the DI, DO, virtual DI, virtual DO, Al and AO.

3.8.1 DI Functions

The drive provides multiple multi-functional DI terminals (DIO1 can be used as the high-speed
pulse input terminal). Each DI can be assigned with a specific function.

Pa?;;iter Parameter Name | Default Value Range Description
DI1 function
F4-00 selection !
DI2 function
- ; 4
F4-01 selection 0to 62 For details, refer to the
F4-03 DIO1 function D following table.
B selection
DIO2 function
F4-04 selection 13
F4-35 |DI1delaytime 0.0s 0.0s to 3600.0s This parameter defines
the delay time of the drive
when the DI status changes.
F4-36 |DI2delaytime 0.0s 0.0s to 3600.0s

F4-35 is available only for
DI1 and DI2.

Ones: DI1 active status setting o
When active high is

0: Active high selected, the DI is active
1: Active low when connected to the

) ) COM terminal and inactive
Tens: DI2 active status setting | \when disconnected from

(0to 1, same as the ones place) | the cCOM terminal.

F4-38 DI active mode 00000

selection 1 Hundreds: Reserved When active low is selected,

Thousands: DIO1 active status | the Dl is inactive when

setting (0 to 1, same as above) |connected to the COM
terminal and active when

Ten thousands: DIO2 active disconnected from the COM

status setting (0 to 1, same the

terminal.
ones place)
Descriptions of DI functions
I\q/aall::; Function Description
0 No function Set 0 for reserved terminals to avoid malfunction.
In two-wire mode 1 (F4-11 = 0) and three-wire mode 1 (F4-11 = 2), the
) Forward running (FWD) | terminalis used to set the forward direction.
or operation command | |n two-wire mode 2 (F4-11 = 1) and three-wire mode 2 (F4-11 = 3), the
terminal is used to set the operation command.
In two-wire mode 1 (F4-11 = 0) and three-wire mode 1 (F4-11 = 2), the
5 Reverse running (REV)  terminalis used to set the reverse direction.
or running direction In two-wire mode 2 (F4-11 = 1) and three-wire mode 2 (F4-11 = 3), the
terminal is used to set the running direction (forward/reverse).
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telue Function Description
Range
The Dl is used to set the three-wire mode for the AC drive.
3 | Three-wire control To set the running command source to the terminal, set F4-11
(terminal command mode) to 2 (three-wire mode 1) or 3 (three-wire
mode 2), and set the DI to function 3.
The terminal is used to set the AC drive to jog forwardly.
4 | Forward jog (FJOG) The jog frequency, acceleration time, and deceleration time are
described in F8-00, F8-01 and F8-02 respectively in section 6.11.1.
The terminal is used to set the AC drive to jog reversely.
5 | Reverse jog (RJOG) The jog frequency, acceleration time, and deceleration time are
described in F8-00, F8-01 and F8-02 respectively in section 6.11.1.
The terminal is used to increase the frequency when the frequency is
. set through the terminal. When this terminal is active, it works as if f
6 | Function as the UP key
is kept pressed down. When this terminal is inactive, it works as if f is
released.
The terminal is used to decrease the frequency when the frequency is

; 6: Function as the|setthrough the terminal. When this terminal is active, it works as if 3’

DOWN key . . T @
is kept pressed down. When this terminal is inactive, it works as if § is
released.

8 |Coast to stop The drive stops and the motor stops according to the inertia.

Reset the drive faults. Remote fault reset can be implemented through

9 Fault reset (RESET) . .

this terminal.
When the terminal is active, the AC drive decelerates to stop with all

10 | Running pause running parameters memorized (such as the PLC, wobble, and PID

&P parameters). When the terminal is inactive, the AC drive resumes its
status before stop.
. When an external signal is delivered to the drive, the drive reports

11 | Externalfault NO input

fault E15.00.
Multi-reference terminal

12 1

13 Multi-reference terminal | The setting of 16 multi-references or 16 other references can be
2 implemented through combinations of 16 states of these four

14 Multi-reference terminal | terminals. For details, see the table of multi-reference function
3 descriptions.

Multi-reference terminal

15
4
Acceleration/

16 | deceleration time Totally four groups of acceleration/deceleration time can be selected
selection terminal 1 through combinations of two states of these two terminals. For details,
Acceleration/ see “Table 3-2 Selecting the acceleration and deceleration time

17 | deceleration time via the DI”.
selection terminal 2

The terminal is used to switch between two frequency reference

18 Frequency source sources

switchover
according to FO-07 (frequency reference superposition).
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telue Function Description
Range
When the main frequency is set through the keypad and this function
Clear data set by ' 0) )
19 UP/DOWN key or by is selected, the frequency set by or key on the keypad or by
terminal functioning as . o AV
UP/DOWN key terminal functioning as the UP/DOWN key (6 or 7) can be cleared, and
the frequency reference will be reset to the value of FO-08.
When the operation command is set through the terminal (F0-02 = 1),
this function can implement switchover between terminal control and
5o | Control command keypad control.
switchover terminal 1 | \yhen the operation command is set through communication (F0-02 =
2), this function can implement switchover between communication
control and keypad control.
. The drive runs at the current operating frequency without being
21 Acceleration/ affected by external input frequency except that a stop command is
Deceleration inhibition . y P g y P P
received.
2> | PID invalid The PID is invalid temporarily. The drive maintains the current output
frequency without PID adjustment of the frequency source.
. The terminal is used to restore the AC drive to the initial state of the
23 | Simple PLC status reset | .
simple PLC.
24 Wobble frequency In the wobble process, when this terminal is active, the wobble
pause function is paused and the AC drive outputs at the center frequency.
) In the count process, the number of pulses is counted when the
25 | Counterinput L .
terminal is active.
In the count process, the counter status is cleared when the terminal
26 | Counter reset . .
Is active.
o In the fixed length process, the length count is input when the
27 | Length countinginput S )
terminal is active.
In the fixed length process, the length is cleared when the terminal is
28 | Length reset .
active.
In torque control mode, the drive switches to speed control when this
Torque control L . . .
29 orohibited terminal is active. The drive switches back to the torque control mode
when the terminal becomes inactive.
31 |Reserved Reserved
32 |Immediate DC braking | The terminal is used to switch the drive to the DC braking state.
) When an external signal is delivered to the drive, the drive reports
33 | External fault NCinput
fault E15.01.
34 | Frequency modification | When the terminal is active, the frequency can be modified. When the
enable terminal is inactive, the frequency cannot be modified.
35 Opposite to PID action | The terminalis used to reverse the PID action direction defined by FA-
direction 03 (PID action direction).
The terminal is used for switchover between terminal control and
communication control.
Control command ] ] ) o
37 switchover terminal2 | Ifterminal control is used, the system switches to communication
control when the terminal is active. If communication control is used,
the system switches to terminal control when the terminal is active.
After this function is active, the integral adjustment function pauses.
38 |PIDintegral pause However, the proportional and derivative adjustment functions are
still valid.
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Value
Range

Function

Description

39

Switchover between
main frequency and
preset frequency

The terminal is used to switch the main frequency to the preset
frequency (F0-08).

40

Switchover between
auxiliary frequency and
preset frequency

The terminal is used to switch the auxiliary frequency to the preset
frequency (F0-08).

42

Position lock enable

When the terminal is active, the drive decelerates to 0 Hz and enters
the position lock state.

43

PID parameter
switchover

If PID parameters are switched by using the DI (FA-18 = 1), the PID
parameters FA-05 to FA-07 are used when the terminal is inactive,
and the PID parameters FA-15 to FA-17 are used when the terminal is
active.

44

User-defined fault 1

When E27.00 is reported, the AC drive will take measures according to
the value of F9-51 (fault protection action).

45

User-defined fault 2

When E28.01 is reported, the AC drive will take measures according to
the value of F9-51 (fault protection action).

46

Speed control/Torque
control switchover

The terminal is used to enable the drive to switch between the speed
control mode and the torque control mode.

When A0-00 (Speed/Torque control mode) is set to 0, the torque
control mode is used when the terminal is active, and the speed
control mode is used when the terminal is inactive.

If AO-00 (speed/torque control mode) is set to 1, the speed control
mode is used when the terminal is active, and the torque control
mode is used when the terminal is inactive.

47

Emergency stop

When the system is in the emergency state, the drive decelerates
according to F8-55 (Deceleration time for emergency stop) or
according to the minimum unit time when the deceleration time for
emergency stop is 0s in the V/f control mode. The input terminal does
not need to be in the closed state continuously. Even if it is closed only
for a moment, an emergency stop will occur immediately. Different
from general deceleration time, the emergency stop input terminal

is opened after the deceleration time for emergency stop expires. In
this case, if the operation signal is still active, the drive will not restart.
To restart the drive, disconnect the operation terminal and input the
operation command again.

48

External stop terminal 2

The terminal is used to make the drive decelerate to stop in any
control mode (keypad, terminal, or communication). In this case, the
deceleration time is fixed to the value of F8-08 (deceleration time 4).

49

Decelerate to DC
braking

The terminal is used to make the AC drive decelerate to the start
frequency of DC braking for stop (F6-11) and then enter the DC braking
state.

50

Clear current running
time

The terminal is used to clear the current running time of the drive.

If the current running time is shorter than the set value (greater than
0) of F8-53 (Current running time threshold) and the terminal is active,
the current running timing is cleared.

If the current running time is longer than the set value (greater than 0)
of F8-53 (Current running time threshold) and the terminal is active,
the current running timing is not cleared.
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Value
Range

Function

Description

51

Two-wire/Three-wire
mode switchover

The terminal is used to switch the drive between the two-wire control
mode and the three-wire control mode.

If F4-11 is set to O (two-wire mode 1), the AC drive switches to three-
wire mode 1 when the terminal is active.
If F4-11is set to 1 (two-wire mode 2), the AC drive switches to three-
wire mode 2 when the terminal is active.
If F4-11 is set to 2 (three-wire mode 1), the AC drive switches to two-
wire mode 1 when the terminal is active.

If F4-11 is set to 3 (three-wire mode 2), the AC drive switches to two-
wire mode 2 when the terminal is active.

52

Reverse running
inhibition

When the terminal is active, even if the reverse frequency is set, the
actual frequency of the AC drive is limited to 0.

This function is the same as F8-13 (Reverse frequency inhibited).

54

Roll diameter reset

When the roll is replaced in the tension mode, the initial roll diameter
must be reset.

55

Initial roll diameter 1

56

Initial roll diameter 2

When B0-10 is set to 0, the terminal is used to switch the initial roll
diameter among BO-11 to B0-13.

57

Pre-charge

This function applies when automatic roll change is needed and linear
speeds of axes with rolls to be changed need to be synchronized in the
tension mode.

58

Winding/unwinding
switchover

This function is used to switch between winding and unwinding when
the tension mode is used.

59

Roll diameter
calculation stopped

In the tension mode, if automatic roll replacement and pre-drive
are required, winding diameter calculation can be disabled to avoid
influence on the winding diameter calculation.

60

Exiting from tension
mode

This function is used to exit the tension control mode.
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3.8.2 DO Functions

The MD810 series drive is equipped with multi-function DIOs as standard that can be config-
ured as the DO.

Pagzliter Parameter Name Default Value Range Description
The FM terminal is a
programmable multi-
functional terminal, which
can be used as the high-speed
pulse output terminal (FMP) or
open collector digital output
0: Pulse output (FMP) .
F5-00 |DIO2 output mode 0 terminal (FMR).
1: Digital output (FMR) o
When the FM terminal is used
as the high-speed pulse output
terminal (FMP), the maximum
frequency of the output pulse
is 100 kHz. For details, see the
description of F5-06.
FMR function (open These five parameters are used
F5-01 colle'ctor output 0 to select the functions of the
terminal) o .
Functi ot : five digital output terminals.
unction selection o
F5-02 relay (T/A-T/B-T/C)on |2 0to41 T/A-T/B-T/C and P/A-P/B-P/C
control board are the relays on the c.ontrol
504 DIO1 output function . board a'nd the expansion card
- selection respectively.
F5-17 |FMRoutputdelay 0.0s 0.0s to 3600.0s -
F5-18 |RELAY1 outputdelay |0.0s 0.0s to 3600.0s -
F5-20 |DIO1 output delay 0.0s 0.0s to 3600.0s -
F5-21 |DIO2 output delay 0.0s 0.0s to 3600.0s .
0: Positive logic (equivalent to
a NO contact)
Ones: FMR (DI02) valid|\j3|id status: The DO is
status selection internally connected to the
0: Positive logic COM terminal.
1: Negative logic Invalid status: The DO is
Tens: RELAY1 valid disconnected from the COM
. status selection (0to | terminal.
F5-22 DCI) Va!ld status 00000 |1, same as above)
selection 1: Negative logic (equivalent to
Hundreds: Reserved
a NC contact)
Thousands: DIO1 valid ) ' )
status selection (0 to Valid status: The DO is
1, same as above) disconnected from the COM
Ten thousands: terminal.
Reserved Invalid status: The DO is
internally connected to the
COM terminal.
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Descriptions of output terminal function selection:

LS Function Description

Range

0 No output The output terminal has no function.

1 Drive running Wher'1 the drive is operafung gnd frequency (can be zero) is output, the
terminal outputs an active signal.

2 z’?ouptg (coast to The terminal outputs an active signal when the drive stops upon a fault.
When the running frequency exceeds the frequency detection value, the
terminal outputs an active signal. When the running frequency falls below

3 Frequency the result of the frequency detection value minus the FDT hysteresis value

detection value 1 | (F8-19 x F8-20), the terminal stops outputting the active signal. Refer to
"Appendix C Parameter List of the Power Supply Unit" for the detailed
descriptions of F8-19 and F8-20.
When the running frequency of the AC drive is within a specific range (target

4 Frequency reach |frequency % F8-21 x maximum frequency), the terminal outputs an active
signal.

Operating at zero | When the drive is operating and the output frequency is 0, the terminal
5 speed (no output |outputs an active signal. When the drive is in the stop state, the signal is
at stop) inactive.
The drive determines whether the motor load exceeds the overload pre-
alarm threshold according to the overload pre-alarm coefficient (F9-02)
Motor overload . . . .
6 re-alarm before triggering protection. When the overload pre-alarm threshold is
P exceeded, the terminal outputs an active signal. For the calculation of the
alarm threshold, see descriptions of the protection functions.
7 Drive overload The terminal outputs an active signal 10s before overload protection for the
pre-alarm drive applies.
Counting value The terminal outputs an active signal when the counting value reaches the

8 reference .
setpoint of FB-08.

reached
) The terminal outputs an active signal when the counting value reaches the
Designated setpoint of FB-09.
9 counting value ) o )
reached The terminal outputs an active signal when the counting value reaches the
setpoint of FB-09. Function Description
The terminal outputs an active signal when the actual length detected
10 Length reached exceeds the length defined by FB-05.
1 Simple PLC cycle |When the simple PLC completes one cycle, the terminal outputs a pulse
completed signal with the width of 250 ms.
Cumglatlye If the cumulative running time of the drive exceeds the time specified by F8-

12 running time . S

17, the terminal outputs an active signal.
reached
I The terminal outputs an active signal when the set frequency exceeds the
Frequency limit S Lo .
13 frequency upper limit or lower limit and the drive output frequency reaches
reached L L
the frequency upper limit or lower limit.
- The terminal outputs an active signal when the output torque of the AC

14 Torque limited drive reaches the toque limit in the speed control mode.

.| When the drive is powered on and operates in the normal state, the terminal

15 Ready for running L
outputs an active signal.

16 AlL> A2 The.termmal outputs an active signal when the All input is higher than the
Al2 input.

Frequency upper | The terminal outputs an active signal when the operating frequency reaches

17 - -

limit reached the frequency upper limit (F0-12).
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Value Function Description
Range
When F8-14 (Running mode when frequency reference < frequency lower
limit) is set to 1 (stop), the terminal outputs an inactive signal no matter
Frequency lower | Whetherthe operating frequency reaches the lower limit.
18 limit reach (no When F8-14 (Running mode when frequency reference < frequency lower
output at stop) limit) is set to 0 (run at the frequency lower limit) or 2 (run at zero speed)
and the running frequency reaches the lower limit, the terminal outputs an
active signal.
19 Undervoltage The terminal outputs an active signal when the drive is in the undervoltage
status state.
Communication | The active or inactive state of the terminal is controlled by the setpoint of
20 .
control communication address 0x2001.
21 Reserved Reserved
22 Reserved Reserved
Operating at zero | When the drive is operating and the output frequency is 0, the terminal
23 speed 2 (output |outputs an active signal. The signal remains active when the drive is in the
available at stop) |stop state.
24 Cgvn\j:rl?;vteime The terminal outputs an active signal when the cumulative power-on time
P of the AC drive (F7-13) exceeds the time defined by F8-16.
reached
The terminal outputs an active signal when the running frequency exceeds
the frequency detection value and stops outputting the active signal when
25 Frequency the running frequency is lower than the result of the detection value minus
detection value 2 |the frequency detection hysteresis value (F8-28 x F8-29). Refer to "Appendix
C Parameter List of the Power Supply Unit" for the detailed descriptions of
F8-28 and F8-29.
The terminal outputs an active signal when the running frequency of the AC
% Frequency 1 drive is within the frequency detection range specified by F8-30 (Detection
reached frequency 1). Frequency detection range: F8-30 - F8-31 x F0-10 (Maximum
frequency) to F8-30 + F8-31 x F0-10
The terminal outputs an active signal when the running frequency of the AC
7 Frequency 2 drive is within the frequency detection range specified by F8-32 (Detection
reached frequency 2). Frequency detection range: F8-32 - F8-33 x F0-10 (Maximum
frequency) to F8-32 + F8-33 x F0-10
The terminal outputs an active signal when the output current of the AC
)8 Current 1 reached drive is within the current detection range specified by F8-38 (Detection
current 1). Current detection range: F8-38 - F8-39 x F1-03 (Rated motor
current) to F8-38 + F8-39 x F1-03
The terminal outputs an active signal when the output current of the AC
2 Current 2 reached drive is within the current detection range specified by F8-40 (Detection
current 2). Current detection range: F8-40 - F8-41 x F1-03 (Rated motor
current) to F8-40 + F8-41 x F1-03
o . When the timing function set by F8-42 is enabled and the operating time
Timing operation - ) . T
30 reached reaches the set timing duration, the terminal outputs an active signal. The
timing duration is defined by F8-43 and F8-44.
. . If the value of All input is larger than the value of F8-46 (All input protection
All input limit L . .
31 upper limit) or lower than the value of F8-45 (All input protection lower
exceeded L . o
limit), the terminal outputs an active signal.
32 Load loss The terminal outputs an active signal when the drive is in the load loss state.
. The terminal outputs an active signal when the drive is operating in the
33 Reverse running S
reverse direction.
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Value Function Description
Range
When the output current of the drive is within the zero current range for a
34 Jero current state duration longer than that defined by F8-35 (zero current detection delay),
the terminal outputs an active signal. Zero current detection range = 0 to F8-
34 x F1-03
Module . o . . .
The terminal outputs an active signal when F7-07 (drive unit heatsink
35 temperature
reached temperature) reaches the value of F8-47 (module temperature threshold).
Output current When the output current of the AC drive is higher than F8-36 (output current
36 Ut overlimit threshold) for a period longer than F8-37 (Delay time for output
overlimit . . : L
current overlimit detection), the terminal outputs an active signal.
Erniiizggﬁel?jwer The terminal outputs an active signal when the operating frequency reaches
37 . the lower limit (FO-14). The terminal still outputs the active signal when the
(output available | ;= ="
drive is in the stop state.
at stop)
The terminal outputs an active signal when a fault occurs and the drive
38 Alarm continues operating. For details about the fault protection action, see F9-47
to F9-50.
The terminal outputs an active signal when the motor temperature reaches
Motor .
39 overtemperature the value of F9-58 (motor overtemperature warning threshold). You can
P check the motor temperature using U0-34.
40 Current operating | When the current operating time of the drive exceeds the time defined by
time reached F8-53, the terminal outputs an active signal.
Fault output
41 (coast to stop The terminal outputs an active signal when a fault (other than the
and no output at | undervoltage fault) occurs on the AC drive.
undervoltage)
43 Position lock When the number of position lock deviation pulses is smaller than the value
succeeded of F6-25, the terminal outputs an active signal.

3.8.3 Virtual DI Functions

The virtual digital input terminals (VDIs), which can be used for multi-functional digital inputs,
have the similar functions as the DIs on the control board.

There are three VDI setting sources:

@ AL1-06: The VDI is set by writing values to A1-06. This mode applies to communication

scenarios, where physical DIs are not used. The relationship between A1-06 and VDIs
are as follows: The ones to ten thousands places of A1-06 correspond to VDI1 to VDI5,

respectively.

DO state: The MD810 has two DOs. DIO1 corresponds to VDI1, and DIO2 corresponds to

VDI2.

Dl state: DI1 and DI2 correspond to VDI1 and VDI2, respectively. DIO1 and DIO2 corre-
spond to VDI4 and VDI5.

The following examples show how to use VDIs.

Example 1: To implement the function that the AC drive reports an alarm and stops when the
All input exceeds the limit, set as follows:

‘ Step

Setting
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Set the VDI1 function to "User-defined fault 1" (A1-00 = 44).

Set the DIO1 function to "Al input limit exceeded" (F5-04 = 31).

Set the VDI1 state to be determined by the DO (A1-05 =00001).

After the preceding steps, when the All input exceeds the upper or lower limit, DIO1 outputs
an ON signal. In this case, VDI1 becomes active and the AC drive receives user-defined fault 1
through VDI1. Then the AC drive reports E27.00 and stops.

Example 2: In a communication scenario, implement emergency stop through the VDI without

using the physical DI.

Step

Setting

1

Set the VDI1 function to "Emergency stop" (A1-00 = 47).

2

Set the VDI1 state to be determined by parameters (A1-05 = 00000).

3

Modify the ones place of A1-06 through communication.

After the preceding steps, set the ones place of A1-06 to 1 to implement the emergency stop

function.
Parcag('ljiter Parameter Name Default Value Range Description
A1-00 |vDI1function selection |0 0to 60 VDI1 to VDIS5 can be
used as multi-functional
A1-01 |VDI2function selection |0 0to 60 DIs. The assignment of
. ) functions 0 to 52 to VDIs
A1-02 |VvDI3function selection |0 0to 60 ic the same as that to
A1-03 |VDI4function selection |0 0to 60 common Dis. Functions
53 to 59 are reserved. For
A1-04 |VvDI5function selection |0 0to 60 details, see descriptions
of F4-00 to F4-04.
The VDI state can be set
in three modes, which is
Ones: VDI1 specified by A1-05.
0: A1-06 0: The VDI state is
) determined by the binary
1: DO state bit of A1-06.
2: Distate 1: The VDI state is
. . Tens: VDI2 (0 to 2, same as | determined by the state
A1-05 VDl active state setting | ) | the ones place) (active or inactive) of the
mode Hundreds: VDI3 (0o 2 corresponding DO. VDI1
came as tHe ones lacé) to VDI5 are bound to DO1
P to DOS5, respectively.
P determined by the state
Ten thousands: VDI5 (0to | (active or inactive) of the
2,same as the ones place) | corresponding DI. VDI1 to
VDI5 are bound to DI1 to
DI5, respectively.
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Parameter

Code Parameter Name Default Value Range Description

Ones: VDI1
0: Invalid
1: valid

Tens: VDI2 (0 to 1, same as
the ones place)

Hundreds: VDI3 (0 to 1,|
same as the ones place)

Thousands: VDI4 (0 to 1,
same as the ones place)

Ten thousands: VDI5 (0 to
1, same as the ones place)

A1-06 |VDI state setting 00000

3.8.4 Als

The drive provides two analog multi-functional input terminals. The following parameters
are used to use the Al as the DI. For more functions of the Al, see 3.2.3 Setting Main Frequency
Through Al. When an Al is used as an DI, the Al state is high level if the input voltage of the Al
is higher than 7V and is low level if the input voltage of the Al is lower than 3 V. The Al is in the
hysteresis state if the input voltage ranges from 3V and 7 V. The following figure shows the
relationship between Al input voltages and DI states.

Al voltage 4
IvCH————— - A
| |
| |
| |
| |
| |
3w/ d NS S
| | ‘ |
: i L
i : \ } > Timet
} \ L
| ! | !
| | .
| ON | | ON |
OFF
Al status
Figure 3-46 Relationship between Al input voltages and DI states
Parameter Parameter o
Code Name Default Value Range Description
Function h h . q h .
A1-07 |selectionfor |0 0to 60 w ent‘eAI isused as t eDIj assignment
of functions 0 to 52 to the Al is the same as
All used as DI >
Funct that to the common DI. Functions 53 to 60
unction . .
3 are reserved. For details, see descriptions
AL-08 |selectionfor |0 010 60 of DI settings in F4 group parameters.
Al2 used as DI
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Al-10

Active mode
selection for
Al used as DI

00

Ones: All
0: Active high
1: Active low

Tens:Al2 (O or1,
the options are the
same as that of the
ones position)

When the Al is active high, the Al is active
if the corresponding bit of A1-10 is set to 0,
and inactive if the corresponding bit of Al-
10issetto 1.

When the Al is active low, the Al is inactive
if the corresponding bit of A1-10 is set to 0,
and active if the corresponding bit of A1-10
issetto 1.

3.8.5A0s and Pulse Output Terminals

The drive provides one AO. The following parameters are used to correct the offset of the an-

alog output zero drift and the output amplitude. They can also be used to define the required

AO curve.
Parameter| Parameter i
Code Name Default Value Range Description
DIO2 is a programmable multi-functional
terminal, which can be used as the high-
speed pulse output terminal (FMP) or
0: Pulse output open collector digital output terminal
F5-00 D02 output | (FMP) (FMR).
mode 1: Digital output When DIO2 is used as the high-speed
(FMR) pulse output terminal (FMP), the
maximum frequency of the output
pulse is 100 kHz. For details on the FMP
functions, see the description of F5-06.
FMP output
function
- selection 0 0to19 . .
F5-06 (pulse output For details, see “Table 3-5 Relationship
terminal) between pulse output/analog output
functions and ranges”.
AO output
F5-07 |function 0 0to 19
selection
Maximum This parameter sets the maximum
F5-09 |frequencyof |50.00 kHz %_?21 kHz 0 100.00 frequency of pulse output when DIO2 is
FMP output used for pulse output.
100% of the AO zero deviation coefficient
corresponds to 10 V or 20 mA.
F5.1(0 |AQzerooffset | o -100.0% to +100.0%
coefficient Zero offset = Zero offset coefficient x 10V
(or 20 mA)
F5-11 |AO gain 1.00 -10.00 to +10.00 -
0: Voltage output
F5-23 |A0O mode 0 -
1: Current output

The voltage 0V to 10 V of the AO corresponds to 0% to 100%. When the AO function is set to 1
(frequency reference), and the drive frequency is set to 50% of the maximum frequency, the
output voltage of the AO is 5V (50% x 10 V).

The voltage 0 kHz to 100 kHz of the FM (pulse output) terminal corresponds to 0% to 100%.
When the FM terminal output function is set to 1 (frequency reference), the drive frequency is

set to 50% of the maximum frequency, and F5-09 is set to 100 kHz, the output frequency of the
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FM terminal is 50 kHz (50% x 100 kHz).

Table 3-5 Relationship between pulse output/analog output functions and ranges
Value Function Range
0 Operating frequency 0 to maximum output frequency
1 Frequency reference 0 to maximum output frequency
2 Output current 0 to 2 times the rated motor current

Motor output torque (absolute value, proportion to

3 motor rated torque) 0 to 2 times the rated motor torque

4 Output power 0 to 2 times the rated motor power

5 Output voltage 0 to 1.2 times the rated AC drive
voltage

6 Pulse input (100.0% corresponds to 100.00 kHz) 0.01 kHz to 100.00 kHz

1 All OVtol0oV

8 Al2 OVtol0VorOmAto20 mA

9 Al3 OVtol0oV

10 Length 0 to maximum set length

11 Count value 0 to maximum count value

12 Communication control 0.0% to 100.0%

0 to rotational speed corresponding to

13 Motor speed .
maximum output frequency

14 Output current 0.0 Ato 1000.0A
15 Bus voltage 0.0V to 1000.0V

Motor output torque (actual value, proportion to the | -2 times the rated motor torque to 2
16 .

rated motor torque) times the rated motor torque

The following is an example of how to calculate AO zero offset coefficient (F5-10) and AO gain
(F5-11).

Assume that the AO outputs the operating frequency. The rectified output needs to be 8 V (Y1)
when the frequency is 0 Hz (X1) and 4 V (Y2) when the frequency is 40 Hz (X2).

Formula for calculating the gain:
(Y1-Y2) x Xmax
K =
(X1-X2) x Ymax

Formula for calculating zero offset coefficient:

_(XIxY2)- (X2x Y1)

b= x100%
(X1 - X2) x Ymax

Xmax is the maximum output frequency 50 Hz (assume that the maximum frequency F0-10 is
50 Hz). Ymax is the voltage and the value is 10 V.

The value of F5-11 (AO gain) is -0.5 and the value of F5-10 (AO zero offset coefficient) is 80%.

Relationship between analog output signal types and corresponding maximum values
(Ymax)

Analog Output Signal Type Corresponding Max. Value (Ymax)
Voltage 10V
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Table 3-7

Analog Output Signal Type

Corresponding Max. Value (Ymax)

Current

20 mA

Relationship between analog output content and corresponding maximum values (Xmax)

Analog Output Content

Corresponding Max. Value (Xmax)

Operating frequency

Maximum output frequency

Frequency reference

Maximum output frequency

Output current

2 x Rated motor current

Output torque (absolute value)

2 x Rated motor torque

Output power 2 x Rated power

Output voltage 1.2 times the rated AC drive voltage
Pulse input 100.00 kHz

All 10V

Al2 10V or20 mA

Al3 10V

Length Maximum set length

Count value Maximum counting value

Communication control

100.0%

Speed at the maximum output

Motor speed

frequency
Output current 1000.0A
Output voltage 1000.0V

Actual value of output torque

2 x Rated motor torque

3.9 Auxiliary Functions

3.9.1 Jog

In some applications, the AC drive needs to run at a low speed temporarily to facilitate equip-
ment testing. In this case, jogging applies. If jogging is adopted, F6-00 must be set to 0 (direct
start) and F6-10 must be set to 0 (decelerate to stop).

ParCa:;(Zter Parameter Name | Default Value Range Description
0: FO-10 (Maximum
Base frequency frequency)
FO-25 |foracceleration/ |0 1: Frequency -
deceleration time reference
2:100 Hz
0.00 Hz to
F8-00 |Jogfrequency 2.00 Hz | maximum -
frequency
Jog acceleration time indicates the
Acceleration time time required by the drive to accelerate
F8-01 of jogging 20.0s 10.0st06500.0s from 0 Hz to F0-25 (Base frequency of
acceleration/deceleration time).
Jog deceleration time indicates the time
Deceleration time required by the drive to decelerate from
F8-02 of jogging 20.0s 0.05106500.05 F0-25 (Base frequency of acceleration/
deceleration time) to 0 Hz.
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Pag;ge;ter Parameter Name | Default Value Range Description
This parameter defines whether to set
Jog through the hlghest Prlorlty to the terminal to
. . enable jogging.
terminal with 0: Disable;

F8-27 priority 0 1: Enable If F8-27 is set to 1, and any of F4-00 to F4-
09 is set to 4 (forward jog) or 5 (reverse
jog) during operation, the AC drive
enters jog running status immediately.
The LED keypad provided with the

F8-56 Jog enabling on 0 ) product does not have a running key. If

B the LED keypad jogging is required, you need to set F8-
56 to enable jogging.
Output frequency Hz

Base frequency for acceleration/deceleration time (F0-25)

T N
,,,,,,, -~ |Jogging

Timet

l
/ [frequency (F8-00) | |
| | |
I [
I [
| [
P
|

\
\

\ )

Actual acceleration time «—, }
Set acceleration timef«———————»l

T
<— Actual deceleration time
k| Set deceleration time

~ F8-01 | F8-02 |
Jogging acceleration time Jogging deceleration time
Jogging
command
Figure 3-47 Jogging

Table 3-8

Parameter settings for jogging through the keypad

Step Forward Jogging

Reverse Jogging

Set F0-02 to 0 to select the keypad as the
command source.

Set F0-02 to 0 to select the keypad as the
command source.

Set F8-13 to 0 to allow reverse running.

Set F8-00 (jog frequency), F8-01 (jog
2 | acceleration time), and F8-02 (jog deceleration
time) properly.

Set F8-00 (jog frequency), F8-01 (jog
acceleration time), and F8-02 (jog deceleration
time) properly.

Access F8-56, which displays the current
3 |jogfrequency. If you need to modify the jog
frequency, press the UP or DOWN key.

Access F8-56, which displays the current
jog frequency. If you need to modify the jog
frequency, press the UP or DOWN key.

Press ENTER to display JOG. The drive enters
the jog state. When you press and hold the UP
4 | key, the drive starts jogging forwardly. When
you release the UP key, the drive decelerates to
stop.

Press ENTER to display JOG. The drive enters
the jog state. When you press and hold the
DOWN key, the drive starts jogging forwardly.
When you release the DOWN key, the drive
decelerates to stop.

3.9.2 Jump Frequency, Dead-Zone Time of Fo
and Reverse Run Prohibition

€ Jump frequency

rward/Reverse Run Switchover,
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The jump frequency enables the AC drive to avoid mechanical resonance points of the load.
The drive can be set with two jump frequencies. If both the two frequencies are set to 0, the

jump frequency function is disabled.

Output frequency Hz

Jump frequency 1|———-]

Jump frequency —
Jump frequenc 2*****2‘@&“999*;{\ A
pireq Yy Jump frequency ;

amplitude —

Figure 3-48

Timet

Jump frequency

As shown in the preceding figure, when the running frequency approaches the jump frequen-
cy during acceleration, the AC drive skips over the jump frequency. The jump range is twice
the value of F8-11 (jump frequency amplitude).

When the running frequency approaches the jump frequency during deceleration, the AC drive

skips over the jump frequency. The jump range is twice the value of F8-11 (jump frequency

amplitude).
Pa?c:r;liter Palilaar:qeeter Default Value Range Description
Jump O.OOQHz to
F8-09 frequency 1 0.00 Hz | maximum -
frequency
Jump 0.00.Hz to
F8-10 frequency 2 0.00 Hz | maximum -
frequency
Jump 0.00 Hz to
F8-11 |frequency 0.00 Hz |maximum -
amplitude frequency
This parameter is used to enable or
disable the jump frequency function
during acceleration/deceleration.
When it is enabled, the AC drive skips over
the jJump frequency when the running
Jump ) frequency is near the jump frequency
frequency valid 0: Disable during acceleration and deceleration. The
F8-22 |statusduring |0 , o
acceleration/ 1: Valid jump range is twice the value of F8-11
deceleration (jump frequency amplitude).
When it is disabled, the AC drive
continues to run at the running frequency
when the running frequency is near the
jump frequency during acceleration and
deceleration.

@ Dead-zone time of forward/reverse run switchover
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Pa?orgeezter Parameter Name | Default | Value Range Description
Dead zone time of This parameter defines the transition time
F8-12 |forward/reverse|0.0s 0.0s t0 3000.0s | at 0 Hz output during switchover between
run switchover forward running and reverse running.
Output frequency Hz
Forward

} ‘ Timet

| |

| |

| |

o

— — Reverse

Dead zone time

Figure 3-49 Dead zone time of forward/reverse run switchover

@ Reverse running prohibition

Parameter _—
Code Parameter Name Default Value Range Description
F8-13 Reverse running 0 0: Disable;
prohibition 1: Enable
Frequency Motor
reference >0 > )
Running command 0 FEREITE RUITTIRE
(operating panel) /$
- 1
Forwqrd running commanc! Frequency '0— [ S Reverse running
(terminal and communication) |
reference < 0
o F0-09
/ I—l |
F8-13 |
Frequency \\ I 0 l,O—V Reverse running
reference < 0 ~ /
Reverse running command 1
(terminal and communication) 1 L5 Forward running
Frequency
reference >0
» Runningat 0.0 Hz

Figure 3-50 Reverse running prohibition

Parameter

Code Parameter Name Default Value Range Description

R o di ) 0: Default direction
unnin irection
FO-09 & 0

selection 1: Direction opposite to the

default direction

You can change the rotation direction of the motor just by modifying this parameter without
changing the motor wiring. Modifying this parameter is equivalent to exchanging any two of U,
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V, W cables of the motor.

Note

@ The motor will resume rotating in the original direction after parameter initialization. Do not
use this function in applications where changing the motor direction is prohibited after system
commissioning is completed.

3.9.3 User-defined Parameters

FE-00 to FE-29 are user-defined parameters. You can select the required parameters from the
parameter list and add them to group FE, which facilitates view and modification.

You can add at most 30 parameters to the FE group. If F0-00 is displayed, the corresponding
user-defined parameter is empty. In the user-defined parameter mode, the displayed param-
eters are defined by FE-00 to FE-31, and the sequence is consistent with that in group FE. The
parameter is skipped if F0-00 is displayed.

3.9.4 Frequency Detection (FDT)

This function sets the detection value of the output frequency as well as the hysteresis value
upon output cancellation. The hysteresis value is valid only during deceleration. Hysteresis
does not occur in detection during acceleration. The following figure describes the frequency
detection function.

Output frequency Hz

Detection frequency 1 f ‘ Frequency detection hysteresis value
b N —  =F8-19xF8-20
| 1
1
I
I
T
I
I
I
I

Timet

ON

(DO, relay)

Figure 3-51 Frequency detection

Parameter

Code Parameter Name | Default Value Range Description

When the running frequency of
the AC drive is higher than the
frequency detection value, the DO
outputs an active signal.

F8-19 Frequency 50,00 Hz | 9-00 Hz to maximum When the running frequency of the
detection value 1 frequency (F0-04) AC drive is lower than the result of
frequency detection value minus
frequency detection hysteresis
value (F8-19 x F8-20), the DO
outputs an inactive signal.

-155-



3 Drive Unit Parameters

MD810 Series AC Drive (Multidrive System) Function Guide

hysteresis rate 2

Parcac:ge;ter Parameter Name | Default Value Range Description
Frequency 9 0 The frequency detection hysteresis
F8-20 |detection 5.0% ?ésg;’)to 100.0% (FDT1 l q : zg 20X F8 19y
hysteresis rate 1 value equats Fe-2Ux re-19.
Frequency 0.00 Hz to maximum i
F8-28 detection value 2 2000 Hz frequency
Frequency o o
F8-29 |detection 5.0% ?e's e/;’)to 100.0%(FOT2 |

3.9.5 Detection Frequency Amplitude

This function sets the detection frequency range.

Pagzc;ter Parameter Name | Default Value Range Description
The detection frequency amplitude
value is F8-21 x maximum
frequency.
fDetectlon i 0.0% to 100% When the running frequency of the
F8-21 requency 0.00% (maximum frequency) | AC drive ranges from frequency
amplitude reference - maximum frequency
x F8-21 to frequency reference +
maximum frequency x F8-21, the DO
outputs an active signal.
Output frequency Hz

Frequency reference

Figure 3-52

Timet

Detection frequency amplitude
= Maximum frequency x F8-21

Time sequence of the frequency detection amplitude

3.9.6 Frequency for Acceleration/Deceleration Time Switchover

This function is used to switch the acceleration/deceleration time based on the running fre-

quency range when the AC drive is running. This function is valid when the Dl is not allocated
with function 16 (acceleration/deceleration time selection terminal 1) or 17 (acceleration/de-
celeration time selection terminal 2).

Code

Parameter

Parameter Name

Default

Value Range Description
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. . 0.00Hz to
Frequency for acceleration time 1 .
F8-25 e . 0.00 Hz | maximum -
and acceleration time 2 switchover
frequency
. 0.00 Hz to
Frequency for deceleration time 1 .
F8-26 B . 0.00 Hz | maximum -
and deceleration time 2 switchover
frequency
Output frequency HzZ
Frequency reference|-————————— —
| |
|
1 ‘
F8-251 —— ! :
| I \
! 1 1
F8-26 | ‘ | ‘
| |
! 1 1 1
I I I |
[ ! | [
| ! I |
f } } ; Timet
e 5 ! - <
Acceleration‘ Acceleration Deceleration Deceleration
time 2 time 1 time 1 time 2

Figure 3-53

Frequency for acceleration/deceleration time switchover

During acceleration, if the running frequency is lower than the value of F8-25, acceleration
time 2 is selected. If the running frequency is higher than the value of F8-25, acceleration time
1is selected. During deceleration, if the running frequency is higher than the value of F8-26,
deceleration time 1 is selected. If the running frequency is lower than the value of F8-26, de-
celeration time 2 is selected.

3.9.7 Detection Frequency

Pagzzter Parameter Name Default Value Range Description
F8-30 | Detection frequency1 | 50.00 Hz ]E).OO Hz to maximum |When the ru.nni.ng freguency
requency of the AC drive is within the
frequency detection range (F8-
. 0.0% to 100.0% 30-F8-31 x FO-10 to F8-30 + F8-
F8-31 Ia)re]zqtsﬁtll;)dnef;equency 0.0% (maximum 31 x F0-10), the DO outputs an
frequency) active signal. FO-10 indicates
the maximum frequency.
F8-37 | Detection frequency2 | 50.00 Hz 0.00.Hz to the When the ru.nni.ng freguency
maximum frequency | of the AC drive is within the
frequency detection range (F8-
. 0.0% to 100.0% 32-F8-33 xF0-10 to F8-32 + F8-
F8-33 aD::Slcitt)dnef;equency 0.0% (maximum 33 x F0-10), the DO outputs an
frequency) active signal. FO-10 indicates
the maximum frequency.
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Output frequency Hz

|
|
Detection frequency [————/— -

Frequency detection  OFF
signal DO or relay

Timet

Figure 3-54 Detection frequency

3.9.8 Zero Current Detection

Parameter
Code

Parameter Name

Default

Value Range

Description

F8-34

Zero current
detection level

5.0%

0.0% to 300.0% (rated
motor current)

F8-35

Zero current
detection delay

0.10s 0.00s to 600.00s

The DO outputs an active signal
when the output current of the
AC drive remains at or below the
zero current detection value (F8-
34 x rated motor current) for a
period longer than the value of
F8-35 (zero current detection
delay time).

Zero current detection

Output current

F8-34 ! |
i : Timet
|
| |
I I
| ON |
Zero current detection signal i
1 !
'F8-35
Zero current detection delay
Figure 3-55 Zero current detection
3.9.9 Output Current Overlimit
Parg::jzter Parameter Name Default Value Range Description
When the output current of the
0.0% (rjo AC drive remains above the result
Outout current overlimit detection) of F8-36 x rated motor current for
F8-36 P 200.0% a period longer than the value of

threshold

0.1% to 300.0%
(rated motor
current)

F8-37 (output current overlimit
detection delay), the DO outputs
an active signal.
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Output current overlimit

detection delay 0.00s

F8-37

0.00s to 600.00s |-

Output current

Output current
overlimit threshold |- —
F8-36

Timet

Output current
overlimit

detection signal

|
Output current overlimit detection delay

F8-37

Figure 3-56

3.9.10 Detection Current

Output current overlimit threshold

Pa rcagziter Pa':laanr:]e:er Default Value Range Description
Detection 0.0% to 300.0% (rated motor The DO outputs an active signal
— 0,
F8-38 current 1 100.0% current) when the output current of the
Detect AC drive is within the range of
F8-39 etec |ton 000, |0-0%t0300.0% (rated motor (Detection current threshold 1
- curre[p q =7 L current) % Detection current amplitude
amplitude 1 1) x Rated motor current.
Detection 0.0% to 300.0% (rated motor The DO outputs an active signal
- 0,
F8-40 current 2 100.0% current) when the output current of the
Detecti AC drive is within the range of
F8-41 etec |ton 0.0% 0.0% to 300.0% (rated motor (Detection current threshold 2
- curreip d w70 current) * Detection current amplitude
amplitude 2 2) x Rated motor current.

The MD810 provides two groups of detection current threshold and detection current ampli-

tude parameters, as shown in the following figure.
Output current

Detection current — — — i i e E

Current detection
signal DO or relay

I
I
|
} Timet
|
I
|
I

Current detection amplitude
Current detection amplitude

ON
OFF H OFF OFF
Figure 3-57 Detection current time sequence

3.9.11 Timing Function

The drive supports the timing function. The drive starts timing from 0 each time it starts and
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the remaining running duration can be viewed in U0-20.

Pag:giter Parameter Name | Default | Value Range Description
If F8-42 is set to 1, the AC drive starts the
0: Disable | timing function at startup. When the set
F8-4) |Timingfunction |0 _ timing duration (F8-44) is reached, the AC
1: Valid drive stops automatically and the DO outputs
an active signal.
When this parameter is set 1, the timing
Timing operation 0: F8-44 operation time is equal to the result of All
F8-43 |timesetting 0 L:AIL voltage/10V x F8-44.
source 2: AI2 100% of the analog input range corresponds
to the value of F8-44.
Timing operation . 0.0 minto The timing operation time is set by F8-43 and
F8-44 | quration 0.0min - f6500.0min | F8-44.
Power-on time threshold
Parcaorzczter Parameter Name Default | Value Range Description
The DO outputs an active signal when the
F8-16 Cumulative power-on oh 0 h to 65000 | cumulative power-on time (F7-13) of the
- time threshold h AC drive reaches the cumulative power-on
time threshold (F8-16).
Cumulative running time threshold
Pa;:a(;’r(;iter Parameter Name Default | Value Range Description
The DO outputs an active signal when the
F8-17 Cumulative running oh 0 h to 65000 | cumulative running time (F7-09) of the AC
time threshold h drive exceeds the cumulative running time
threshold (F8-17).

3.9.12 All Input Voltage Upper/Lower Limit

Pa?orgzter Parameter Name Default | Value Range Description
Lower limit of All input h h . l i< hich
F8-45 |voltage protection|3.10V {0.00V to F8-46 When the All input voltage is higher
value than the value of F8-46 or lower than
— - the value of F8-45, the DO outputs
Upper limit of AlL Input an active signal indicating "All input
F8-46 |voltage protection 6.80V |F845t010.00V | o cadad"
value
3.9.13 Module Temperature
Pa;zac?:jiter Parameter Name | Default Value Range Description
Module When the temperature of the drive
F8-47 |temperature 75°C 0°Cto 100° C unit heatsink reaches the value of F8-
reach 47,the DO outputs an active signal.
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3.9.14 Cooling Fan

Parameter | Parameter _—
Code Name Default Value Range Description

0: The cooling fan | The fan works during drive running. When
works when the|the drive stops, the fan works if the heatsink

Cooling fan driveis running. temperature is above 40 ° C and stops if the

F8-48 control 0 heatsink temperature is below 40° C.

L: The cooling fan The fan keeps working after power-on.
works always.

3.9.15 Hibernation and Wakeup

The hibernation and wakeup function is used in water supply applications. Generally, set
the wakeup frequency (F8-49) equal to or higher than the hibernation frequency (F8-51). The
hibernation and wakeup function is disabled if both the wakeup frequency and hibernation

frequency are set to 0.00 Hz.

Parameter | Parameter o
Code Name Default Value Range Description
Wakeup F8-51 (hibernation In the hibernation state, when the
F8-49 frequency 0.00Hz | frequency) to FO-10 frequency reference keeps equal to or
(maximum frequency) | |5roer than the wakeup frequency (F8-
Wakeup 49) for the time set by F8-50 and the
F8-50 delay 0.0s 0.0s to 6500.0s current running command is valid, the
AC drive starts directly.
F8-51 Hibernation 0.00 Hz 0.00 Hz to wakeup During the AC drive running, when the
B frequency ' frequency (F8-49) frequency reference keeps lower than
or equal to the hibernation frequency
Hibernation (F8-51) for the time set by F8-52, the AC
F8-52 delay 0.0s 0.0s to 6500.0s drive enters the hibernation state and
coasts to stop.
Set frequency
Wakeup frequency
(F8-49)
Hibernation
frequency (F8-51)
Time (t)
Start/Stop
Wakeup state Wakeup state
ibaration——— T
. i;g?;lon Hibernation state Time (t
F8-50 F8-52 F8-50
Wakeup delay Hibernation delay Wakeup delay
Figure 3-58 Hibernation and wakeup settings
3.9.16 Current Running Time Reach
Pa?:;(éter Parameter Name | Default Value Range Description
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When the current running time
reaches the value of F8-53, the
DO outputs an active signal. This
parameter is valid only for the
present AC drive running time.

Current running . 0.0 min to 6500.0
F8-33 time threshold .~ |90 ™™ | min

The previous running time is not
accumulated.

3.9.17 Emergency Stop Deceleration Time

Parameter

Code Parameter Name | Default Value Range Description

This parameter defines the emergency
stop deceleration time. The AC

drive decelerates according to the
Emergency stop Model set deceleration time when the
F8-55 deceleration dependent 0to 6553.5 emergency stop function is triggered
time P through the terminal. When the
deceleration time is Os in the V/f mode,
the AC drive decelerates according to
the minimum unit time.

3.10 Positioning control

Positioning control modes are as follows:
R: Incremental positioning

A: Absolute positioning

I: Degree positioning

RI: Fixed length degree positioning

ALL: All position modes

3.10.1 Group B3: Pulse Synchronization Function Parameters

The pulse synchronization function is applicable only to EtherCAT version.

Parameter Parameter Value Range Default Ciriiss Effective Mode
Code Name Mode
0: Speed
Pulse synchronization
B3-00 synchronization 1: Position 0 * -
mode synchronization
2: Pulse positioning

1) B3-00is used to set the pulse synchronization mode.

When the frequency source is pulse synchronization, you need to select the pulse synchroni-
zation mode. This parameter must be used together with function 87 (Pulse synchronization
mode) of the DI.
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When function 87 (Pulse synchronization mode) of the Dl is inactive, the pulse synchronization
mode is determined by the value of B3-00.

When function 87 (Pulse synchronization mode) of the DI is active, the pulse synchronization
mode is inverted to the value of B3-00.

When function 88 (Pulse position synchronization control switchover with forward running
command) of the Dl is active and the command source is terminal control, the drive switches
to the pulse position synchronization mode and runs regardless of the state selected by the

drive.
Parameter Change Effective
Code Parameter Name Value Range Default Mode Mode

0: Pulse + Direction

B3-01 Pulse mode 1: Two channels of 1 *
orthogonal pulse

Phase A/B 0: Forward direction
B3-02 sequence of ) di ) 0 * -
orthogonal pulse 1: Reverse direction

2) B3-00 and B3-01 are used to set the pulse mode sent by the host controller and
the phase sequence of orthogonal pulses.

0: Pulse + direction. This mode supports only differential signal input. Connect differential
direction signal cables to A+/A- and pulse signal cables to B+/B- of the positioning expansion

card. Handle the jumper of the positioning expansion card. The signal frequency is multiplied
by two times.

1: Two channels of orthogonal pulse. This mode supports only differential signal input. Con-
nect differential direction signal cables to A+/A- and B+/B- of the positioning expansion card.
Handle the jumper of the positioning expansion card. The signal frequency is multiplied by

four times.

Parameter Change Effective
Code Parameter Name Value Range Default Mode Mode
B3-03 Acceleration tlme .(posmon 0.05 to 6500.0s 0 %

synchronization)
B304 Deceleration t|.me.(p05|t|on 0.05 to 6500.0s 0 %
synchronization)

3) B3-03 and B3-04 are used to set the acceleration/deceleration time of pulse syn-
chronization.

When the pulse synchronization mode is pulse speed synchronization, the drive standard ac-
celeration/deceleration time (acceleration/deceleration timel/2/3/4) is used.

When the pulse synchronization mode is pulse position synchronization, B3-03 and B3-04 are
used as the acceleration/deceleration time.

-163 -



- 164 -

3 Drive Unit Parameters

MD810 Series AC Drive (Multidrive System) Function Guide

Parameter Change Effective
Code Parameter Name Value Range Default Mode Mode
p3.05 | Feedforwardgain (position | 44 6o o 1.00 * B3-05

synchronization)

4) B3-05is used to set the position loop feedforward gain of pulse synchronization

Modify this parameter if necessary. Decrease this parameter when overshoot is too large.

Parame- Change Effective
ter Code Parameter Name Value Range Default Mode Mode
0: Forward
i i iti direction
B3-06 Proportional ga.ln 1 (position 0 * )
synchronization) 1: Reverse
direction
0: No switching
B3.1; | Proportional gain switchover 1: Switched 0 %
(position synchronization) | automatically
based on
deviation
p3-1p | Froportionalgain 2 (position | 4 144 g 1500 %
synchronization)
Position deviation level 1 of
B3-13 | proportional gain switchover 0 to 30000 0.010s PAY
(position synchronization)
Position deviation level 2 of
B3-14 proportional gain switchover 0 to 30000 0 PAg
(position synchronization)

5) B3-06,B3-11, B3-12,B3-13, and B3-14 are used to set the position loop propor-

tional gain during pulse position synchronization

Adjust this parameter as large as possible if the system is free of oscillation.

Set B3-11 to 0: The synchronous position loop proportional gain of the pulse position is the
value of B3-06 when no switchover is performed.

B3-11is set to 1: When switchover is automatically performed based on the deviation, the syn-
chronous position loop proportional gain of the pulse position is a linear interpolation value
between B3-06 and B3-12.

Observe U2-00 during actual running. Increase the value of B3-12 (proportional gain 2) if the
pulse synchronization deviation increases.

Parameter Change Effective
Code Parameter Name Value Range Default Mode Mode
B3-07 Electronic gear ratio 10 30000 1 %

(numerator)
Electronic gear ratio
B3-08 : 1to 30000 1 PAY
(denominator)

6) B3-07 and B3-08 are used to set the electronic gear ratio during pulse synchroni-

zation.
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When pulse speed synchronization is required, the actual target frequency of the drive = sam-
pling frequency x B3-07/B3-08.

When pulse position synchronization is required, the actual target pulses of the drive = num-
ber of sampled pulses x B3-07/B3-08.

Parameter Change Effective
Code Parameter Name Value Range Default Mode Mode
B3-09 Pulse frequency filter time 0to 1000 0.2 PAY

7) B3-09is used to set the pulse sampling filter time.

In the pulse position synchronization mode, set the value of B3-09 as small as possible. The
recommended value is 0. In the pulse speed synchronization mode, set B3-09 according to
actual conditions.

Parameter Change Effective
Code Parameter Name Value Range Default Mode Mode
B3-15 Acceleration - 0.00-10.00 0.00 %

compensation gain

8) B3-15is used to set the acceleration compensation gain.

When the external frequency signal is in the acceleration/deceleration phase, the proportional

gain may not be adjusted to the correct position. In this case, the acceleration/deceleration

compensation gain can be set to make the deviation during acceleration/deceleration smaller.

Parameter Change Effective
Code Parameter Name Value Range Default Mode Mode
B3-16 Maximum pulse 1-10000 5.00 Hz i

deviation

9) B3-16is used to set the maximum pulse deviation, that is, the maximum devia-

tion during position loop adjustment when the pulse position is synchronized.

When the deviation exceeds B3-16, use B3-16 as the deviation calculation value in the position

loop. This prevents too large position loop adjustment caused by excessive deviation.

Parameter Change Effective
Code Parameter Name Value Range Default Mode Mode
B3-18 Minimum pulse 0 to 1000 2 *

deviation

10) B3-18is used to set the minimum pulse deviation, that is, the minimum devia-
tion during position loop adjustment when the pulse position is synchronized.

When the deviation is smaller than B3-18, use 0 as the deviation calculation value of the posi-

tion loop. In this case, the position loop stops adjusting to prevent motor jitter.

Parameter
Code

Parameter Name

Value Range

Default

Change
Mode

Effective
Mode
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Minimum frequency

B3-19 reference of pulse 0.0010-5.0000 Hz 2 DAY
synchronization

11) B3-19is used to set the minimum frequency of pulse synchronization. That is, it

is used to set the minimum frequency of the external pulse reference, which is
the target running frequency of the drive.

When the external operating frequency of the drive is very low, set B3-19 to a value smaller
than the minimum operating frequency of the drive.

When the external operating frequency change rate of the drive is very large, set B3-19 to a
large value to speed up the response of the drive synchronization.

Parameter Change Effective
Code Parameter Name Value Range Default Mode Mode
B3-21 Detection value for‘excesswe 0t 20000 0 %

pulse deviation
B3.22 Detection time fprgxcesswe 0.00-10.00 1.00 %
pulse deviation

12) B3-21 and B3-22 are used to set the detection value and detection time of the
excessive pulse deviation during pulse position synchronization.

When the pulse position is synchronized, the pulse deviation exceeds the value of B3-20 for
the duration longer than the time set by B3-21, the drive reports Err55: Excessive pulse devia-
tion.

3.10.2 Group B4: Position Control Function Parameters

Parame- Value . Effective
ter Code Parameter Name Range Default Description Mode
B4-00 is used to enable or disable the
B4-00 Position control 0: Disable 0 position control function. The position i
function 1: Enable control function must be enabled before
performing position control.

The position control function can be enabled by setting B4-00 to 1 or allocating related func-
tions to the DI, as described below.

Furlllcc’)uon Function Name Description
71 Switch to position control Switch to position control without running commands
72 switch to po§|t|on control Switch to position control with forward running commands
(forward running command)
73 Switch to po§|t|on control Switch to the position control mode with reverse running command
(reverse running command)
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Param- | o rameter Effective
eter Value Range | Default Description
Name Mode
Code
This parameter is used to set the position control
mode.
0: Incremental. The encoder moves the specified
length with the current position as the home.
0: 1: Absolute. The encoder moves the specified
o Incremental; . . .\
Positioning 1: Absolute: length with the mechanical position as the home.
B4-01 control 2 Degree; ’ 0 2: Degree. The encoder moves the specified degree -
mode 3: Fixed length (angle) with the Z signal of the encoder or the fixed
degree position of the main axis as the home.
3: Fixed length degree. The encoder rotates for one
cycle with the Z signal of the encoder or the fixed
position of the main axis as the home and stops at
the specified degree (angle) relative to the home.
POSI\;It(I;()jr;Ing Diagram
,,,,,,,,,,, Position ____ gle. ... Positon
reference 1 reference 2
Incremental > > >
Home 1l Home 2
Position |
o Position reference 2
Absolute _». referencel _ 3 -~ R
Home
Home
Set angle
Degree
Fixed length
degree

The position control mode can be set by B4-01 or switched by the DI. The setting through
the Dl is prior to that through B4-01. During running, the position control mode cannot be
switched by the DI. If the Dl is used to switch the positioning control mode, the positioning
control mode before switching applies.

Function No. Function Name Description
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8 Switch to incremental Switch to relative positioning control when this function is valid
positioning control under positioning control mode
83 Switch to absolute Switch to absolute positioning control when this function is valid
positioning control under positioning control mode
g4 Switch to degree Switch to degree positioning control when this function is valid under
positioning control positioning control mode
85 Switch to fixed length Switch to fixed length degree positioning control when this function
degree positioning control is valid under positioning control mode
Parame- Parameter Name b De- Description AL
ter Code Range fault P Mode
B4-02 Electronic gear ratio 1t0 30000 1 In the |ncremental.or absol}Jte p95|tlon|ng ALL
(numerator) mode, the conversion relationship between
the position reference and pulse position
reference is set by B4-02 and B4-03.
In the degree or fixed length degree
positioning mode with the DI as the home,
Electronic gear ratio the conversion relationship between the
B4-03 (denominator) 1to 30000 1 pulses per revolution (PPR) of the main axis ALL
and that of the encoder is set by B4-02 and
B4-03.
B4-02 and B4-03 are invalid when the Z
signal of the encoder is used as the home.

For example, the PPR of the encoder is 1000. The encoder and motor are installed on the same
shaft.

(1) For the incremental or absolute positioning mode, set the position reference to 80, and set
the resolution of the motor to 8.

Pulses at the position where the motor rotates for one revolution = 1000 x 4 = 4000 (frequency
quadrupled)

Pulses at the position where position reference 80 is finished = 4000 x 8 = 32000 (frequency
quadrupled)

Pulses at the position where position reference 80 is finished: Position reference = 32000:80 =
400:180x400x 1

Therefore, set B4-02 to 400 and B4-03 to 1.

(2) For degree or fixed length degree positioning mode, the motor rotates for three revolutions
and the main axis rotates for one revolution with the DI as the home.

Pulses at the position where the motor rotates for one revolution = 1000 x 4 = 4000 (frequency
quadrupled)

Pulses at the position where the main axis rotates for one revolution = 4000 x 3 =12000 (fre-
quency quadrupled)

Pulses at the position where the main axis rotates for one revolution: Pulses at the position
where the motor rotates for one revolution = 12000:4000 = 3:1

Therefore, set B4-02 to 3 and B4-03 to 1.
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f::g?;; Parameter Name Value Range Default Description Eif/le;;z/e
This parameter is used to
set the home signal source.
The home source varies with
different positioning control
modes. If the home signal
source changes, the home
signal will be cleared. In this
case, a new valid home signal
Ones: Incremental needs to be given. When the
2: Current position Dlis used as the home signal
Tens: Absolute source, the rising or falling
1:DI edge change is valid. The edge
Home signal source for H.undreds: Degree change effective mode is set by
B4-05 Lo 0: Encoder Zsignal | 1012 B4-07. -
positioning control 1D o
: . Incremental positioning: The
Thousands: Fixed encoder moves the specified
length degree. length with the current position
0: Encoder Z signal as the home.
LDl Absolute positioning: The home
signal is given through the
DI with the fixed mechanical
position as the home.
Degree or fixed length degree
positioning: The Z signal of the
encoder or DI can be used as
the home signal source.
f:;‘é?;e_ Parameter Name Value Range Default Description th;e:s:e
0: Active at falling This parameter is used to set the
BA-07 DI home signal active edge 1 effective mode of edge change A LRI
mode 1: Active at rising when the Dl is used as the home T
edge signal source.
This parameter is used to set the
B4-08 | DI home signal filter time 0s to 5.000s 0.010s | filter time when the Dl is used as A LRI
the home signal source.
Setting ET\f/leoc(;Ze Diagram
Valid home signal Valid home signal
. Dl state —| |—| |—| I-I
B4-07=0 Vallld on the “ l
falling edge :
| B4-08 | | B4-08 !
| B4 083 i B4 083
| |
=1 e LU T
Dl state
Valid home signal Valid home signal

- 169 -



3 Drive Unit Parameters MD810 Series AC Drive (Multidrive System) Function Guide

Parame- Parameter Value Range De- Descrintion Effective
ter Code Name g fault P Mode

This parameter is used to control home
searching. The home signal will be cleared
during home searching no matter whether a
valid home signal exists.

0:No ope.ration 0: Home searching is not performed and
1L |mm.ed|ate home it can be enabled by the DI. The searched
searching home is retentive.

2: Current position . L
Home used as home 1: Home searching is performed

B4-09 enabling 0 immediately when the AC drive is running. ALL

control 3: Clear home The searched home is not retentive.
4: Automatic home

searching after
startup if no home is
set

2: The current encoder position is used
as the home in any AC drive state. The
searched home is not retentive.

3: The homeis cleared and not retentive.

4:1f no home is available, home searching is
performed after the AC drive is started. The
searched home is retentive.
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Para. Para. o Eiize-
Value Range | Default Description tive
Code Name Mode
This parameter is used to set the home searching mode.
Ones: Home searching mode in the incremental
positioning mode
In the incremental positioning mode, home searching is
not required and the current position is used as the valid
Ones: home.
Incremental
) . Tens: Home searching mode in the absolute position
0: No operation q
Tens: Absolute mode
0: Forward 0: Fo'rward home searching until the valid home signal is
Searching Obta|ned
1: Reverse 1: Reverse home searching until the valid home signal is
searching obtained
2: Forward 2: Forward home searching at the beginning During
searching, forward home searching, if the forward limit switch
and direction is valid, the search direction changes to the reverse
changed. searching. During reverse home searching, if the reverse
automatically limit switch is valid, the search direction changes to
when the limit the forward searching. This process repeats until the
switch is active valid home signal is obtained, as shown in “Figure 3-59
3 Revhgrse Forward home searching at the beginning”.
B4- Homg searcning, 3: Reverse home searching at the beginning During
searching | and direction 0020 A L2 e . -
10 reserve home searching, if the reserve limit switch is valid,
mode changed

automatically
when the limit
switch is active
Hundreds:
Degree

0: Forward
searching

1: Reverse
searching
Thousands:
Fixed length
degree

0: Forward
searching

1: Reverse
searching

the search direction changes to the forward searching.
During forward home searching, if the forward limit
switch is valid, the search direction changes to the reverse
searching. This process repeats until the valid home signal
is obtained, as shown in “Figure 3-60 Reverse home
searching at the beginning”.

Hundreds: Home searching mode in the degree
positioning mode

0: Forward home searching until the valid home signal is
obtained

1: Reverse home searching until the valid home signal is
obtained

Thousands: Home searching mode in the fixed length
degree positioning mode

0: Forward home searching until the valid home signal is
obtained

1: Reverse home searching until the valid home signal is
obtained

Note: The DI limit must be set correctly to ensure normal
home searching.

_ Change direction

Forward

runnin et

Change direction

0—@ O+
)
Reverse limit Home Forward limit
Figure 3-59 Forward home searching at the beginning
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. Change direction Reverse Change direction

[ running S
)
o

Reverse limit Home Forward limit

Figure 3-60 Reverse home searching at the beginning

Parame- " Effective
ter Code Parameter Name Value Range Default Description Mode
B4-11 | Home searching speed | 0.10 Hzto 50.00Hz | 5.00 Hz This parameter |s.used to set ALL
the home searching speed.
B4-12 Home searching 0.10st0 600.00s | 10.00s | B4-12andB4-13areused ALL
acceleration time to set the acceleration and
Home searching deceleration time for home
B4-13 S . . 10.00 .
deceleration time 0.10s t0 600.00s ° searching. ALL
Parame- . Effective
ter Code Parameter Name Value Range Default Description Mode
This parameter is used to set the
action after the home is obtained.
0: Position lock enabled after
decelerating to 0
) l 1: Position control started after
0: Decelerate to 0 decelerating to 0
1: Decelerate to 0 and R dto the h ¢
start position control d. erurng to the home after
B4-14 Action after home | 2: Return to mechanical ) eceleratingto 0 ALL
) searching home 3: Returned to the position offset
3: Return to the offset (set by B4-15, B4-16, and B4-17)
position relative to the relative to home after decelerating
home to0
Note: If position control is not
enabled after the home is obtained,
the time set by B4-12 and B4-13is
adopted as the acceleration and
deceleration time.
Parame- Parameter Name Value Range Default Description Effective
ter Code . g . P Mode
B4-15 | Home OHE?ES()IOW'order 0-65535 0 A LRI
B4-15, B4-16, and B4-17 are used
Home offset (high-order to set the stopping position after
B4-16 bits) 0-16384 0 the home is obtained. They are A LRI
0: Forward valid when B4-14 is set to 3.
B4-17 Home offset direction ) 0 A, LRI
1: Reverse
Parame- .. Effective
ter Code Parameter Name Value Range Default Description Mode
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This parameter is used to
set the maximum home
searching time. If the value
B4-18 | Home searching time limit | 1.00s to 600.00s 30.00s of B4_l.8 's too 5”73“ or’Fhe' A LRI
home is not obtained within
the time set by B4-18, the AC
drive reports the fault E54.01
(home searching timeout).
Parame- . Effective
ter Code Parameter Name Value Range Default Description e
This parameter is used to
B4-19 | Home deviation threshold | 4 to 60000 pulses 100 set t.he. allowed p05|t|9n A LRI
pulses deviation between adjacent
homes.
In the degree positioning or fixed length degree positioning mode, if the position deviation
between adjacent Z signals exceeds the value of B4-19 when the Z signal of the encoder is
used as the home signal, the Z signal of the encoder is abnormal. The AC drive reports the
fault E54.02 (excessive home position deviation).
In the absolute positioning or fixed length degree positioning mode, when the Dl is used as
the home signal source and home correction is valid (tens place of B4-61 set to 1), the home
signal is determined as lost if the valid home signal is not received within the range set by B4-
19 around the home. In this case, the value of U2-92 (Home loss counting during home cor-
rection) is incremented by 1. When U2-92 is greater than B4-67, the AC drive reports the fault
E54.03 (excessive home loss times).
Parame- Parameter A Effective
ter Code Name Value Range Default Description odle
This parameter is used to set the
home update mode control for
incremental positioning. When the
AC drive stops, B4-20 is invalid.
The incremental home position
0: Update home at zero is updated continuously with the
Home update speed current position as the home. When
mode for 1: Update home when the AC drive is running, the update
B4-20 incremental repositioning is triggered 1 mode set by B4-20 takes effect. R
positioning | 2: Save unexecuted position 0: Update home at zero speed

reference during running

1: Current position as the home
when re-positioning signaling is
received

2: Save unexecuted position
reference when re-positioning
signal is received during positioning
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A Position instruction 1 Position instruction 2

. \
Instruction | [~ \__ _\K _________
reference

Unexecuted instruction

Running speed

Re-positioning

command
(DI with
function 86
assigned) »Time
Figure 3-61 Incremental positioning when B4-20 is set to 2
Parame- .. Effective
ter Code Parameter Name Value Range Default Description s
0: Deviation to the target position
less than B4-22 (unit: quadrupled
encoder resolution) for the duration
longer than the time set by B4-23
and its output time is longer than or
equal to B4-24
1: Deviation to the target position
less than B4-22 (unit: determined by
B5-26) for the duration longer than This parameter is
Judge criteria of | then time set by B4-23 and its output d o set the iudge
B4-21 approachingthe | timeislonger than or equal to B4-24 0 used o se Juds ALL

criteria of approaching

target position | 2: Deviation to the target position the target position.

less than B4-22 (unit: quadrupled
encoder resolution) for the duration
longer than the time set by B4-23 and
its output time is equal to B4-24

3: Deviation to the target position
less than B4-22 (unit: determined by
B5-26) for the duration longer than
the time set by B4-23 and its output
time is equal to B4-24

Threshold of
B4-22 approaching the 0 to 60000 500 - ALL
target position

Judge time of
B4-23 approaching the 0s to 5.000s 0.005s | - ALL
target position

Output time of
B4-24 approaching the Os to 600.00s 0.05s |- ALL
target position
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Parame-
ter Code

Parameter Name

Value Range

Default

Description

Effective
Mode

B4-25

Target position
reference output
for approaching the
target position

Oto24

This parameter

is used to set the
target position
reference output
for approaching the
target position.

Output for
approaching the target
position is valid when
the target position
reference is set by B4-
25 and the conditions
of approaching the
target position are
met. Even though

the conditions of
approaching the
target position are
met, output for
approaching the target
position is still invalid
when the target
position reference is
set by B4-25.

When B4-25 is set

to 0, output for
approaching the
target position is
valid for any position
reference.

ALL

B4-21

Judg-
ment Unit
Value

DO Output
Time

Diagram

No less than

B422 | Pulse | ",

No less than

B422 |B526 | ..,

/W\<B“Z

Azlz

Running speed

Output status for
position approaching|

B4-22 | Pulse B4-24

B4-22 | B5-26 B4-24

/W\<B“2

/\Z-Zz

Running speed

Output status for

Fauftq

B4-24

position approaching
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f:rrgr;;; Parameter Name Value Range Default Description Efl\;e:;:e
0: Deviation to the target position less
than B4-27 (unit: quadrupled encoder
resolution) for the duration longer
than the time set by B4-28 and its
output time is longer than or equal to
B4-29
1: Deviation to the target position less
than B4-27 (unit: determined by B5-
26) for the duration longer than the This parameter s
Judge criteria | time set by B4-28 and its output time used to set the judge
B4-26 of positioning | is longer than or equal to B4-29 0 L S ALL
. - " criteria of positioning
completion 2: Deviation to the target position less completion
than B4-27 (unit: quadrupled encoder '
resolution) for the duration longer
than the time set by B4-28 and its
output time is equal to B4-29
3: Deviation to the target position less
than B4-27 (unit: determined by B5-
26) for the duration longer than the
time set by B4-28 and its output time
is equal to B4-29
Threshold of
B4-27 positioning 0 to 60000 50 - ALL
completion
Judgment time
B4-28 of positioning 0Os to 5.000s 0.005s - ALL
completion
Output time
B4-29 of positioning 0s to 600.00s 0.05s - ALL
completion
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Parame- o Effective
ter Code Parameter Name Value Range Default Description s
This parameter is
used to set the target
position reference
output for positioning
completion.
The positioning
completion output is
valid when the target
position reference
is set by B4-30 and
the conditions of
Target position positioning completion
B4.30 referenc'e‘oquut 0to 24 0 are met. !Eyen through ALL
for positioning the conditions of
completion positioning completion
are met, the positioning
completion output
is still invalid when
the target position
reference is not set by
B4-30.
When B4-30 is set
to 0, the positioning
completion output is
valid for any position
reference.
Judg-
B4-26 | ment Unit Do QUtPUt Diagram
Time
Value
No less than
0 B4-27 | Pulse 8499 d m m
1 B4_27 85'26 NO leSS than Output status for
B4-29 position approaching

2 | B427 | Pulse B4-29 m /\

3 B4-27 | B5-26 B4-29 oo spproaeing —’j m
Parame- De- — Effective
ter Code Parameter Name Value Range fault Description Mode

This parameter is used to set the
position reference unit for degree
0: Encoder resolution positioning and fixed length
iti degree positioning.
B4-31 Degree position | (quadrupled) 0 greep & LRI

reference unit

1:0.1° (1 revolution
corresponds to 360.0°)

The position reference unit set
by B5-26 is invalid for degree
positioning and fixed length
degree positioning.

For example, if the encoder and motor are installed on the same shaft and the PPR of the en-
coder is 1000, the PPR of the motor is 1000 x 4 = 4000.
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If B4-31is set to 0, the position reference unit is pulse and the maximum resolution is 1:4000.
4000 degrees are included in one revolution of a motor, and each degree corresponds to 0 to
3999 respectively.

If B4-31is set to 1, the position reference unit is 0.1 degree (0.1° ). One revolution of a motor
corresponds to 360°, and the angle range is 0 to 359.9°.

Parame- . Effective
ter Code Parameter Name Value Range Default Description Vil
. ) B4-32 and B4-33 are used to set the
D?gree position ) 0: 54'33, . degree position reference and valid
B4-32 reference source 1: Mulft|—p05|t|on 0 for degree positioning and fixed I, RI
selection reference length degree positioning.
When B4-32 is set to 0, the degree
reference is set by B4-33.
When B4-32 is set to 1, the degree
N reference is set by multi-position
B4-33 referDeengcree Zipci)tsz;ltlsoe:tin 010 60000 0 reference. LRI
& & When the degree reference exceeds
the maximum degree of one
revolution, residue calculation is
performed for the degree reference.
For example, if the PPR of encoder is 1000, the degree reference range is 0 to 3999 (pulse) or 0
to 359.9 (degree).
When B3-32 and B4-33 are set to 0 and 2430 respectively, the degree reference is 2430 (pulse).
When B4-32 and B4-33 are set to 0 and 5430 respectively, the degree reference is 5430%4000 =
1430 (pulse).
When B3-32 and B4-33 are set to 1 and 1325 respectively, the degree reference is 1325=132.5
(degree).
When B3-32 and B4-33 are set to 1 and 5325 respectively, the degree reference is 5325%3600 =
1725=172.5 (degree).
Parame- De- o Effective
ter Code Parameter Name Value Range fault Description Mode
B4-34 Positioning direction 0: Forward 0 - I,RI
1: Reverse
B4-34 is used to set the positioning
direction for degree positioning and
fixed length degree positioning.
Degree positionin 0: Set by B4-34 When B4-35 is set to 0, the positioning
B4-35 | CBTee POs & 1: Nearby 1 direction is set by B4-34. I
direction setting channel e
positioning When B4-35 is set to 1, B4-34 is invalid.
The device moves to the specified
position using the shortest path based
on the current position.
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B4-35 B4-34

Diagram

Home

Setangle

Current position 1

Current position 2

Current position 1

Current position2 |~

Home

Setangle

Current position 1

e Current position 2

Value
Range

Parameter
Name

Parame-

ter Code Default

Effective

Description Vode

Nearby
positioning
failure speed

0.10 Hz to

1000H, | 200H

B4-36

In the degree positioning or fixed length degree
positioning mode, if the encoder feedback
speed is greater than the speed set by B4-36

when a positioning reference is received, the I, RI

AC drive will perform position control using the

current speed. In this case, B4-34 and B4-35 are
invalid.

Speed
feedforward
gain

0.00to

100.009
100,000 | 100:00%

B4-37

value of B4-37. The speed feedforward is used

In the position control mode, speed feedforward
is obtained by multiplying the speed signal
corresponding to the position reference by the

as a part of the speed reference.

Increasing the speed feedforward gain improves
the position reference response and reduces the
position deviation at fixed speed. If the speed
feedforward gain is too large, overshoot may
occur during acceleration/deceleration. Speed
overshoot or fluctuation may occur and even

an overvoltage fault may be reported during
acceleration, and reverse speed adjustment
may occur during deceleration.

During commissioning, gradually adjust the
value of B4-37 until a proper value is obtained,
as shown in the following figure.
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Speed feed-
elite forward control

instruction

Speed loop Current loop Motor
control control

Posit Speed feedback i
feoesdll;ggk Sgleci(ljation
Figure 3-62 Speed feedforward control
Parame- o Effective
ter Code Parameter Name Value Range | Default Description Moda
B4-38 Posit.ion loop 0.01to 150 In the p'o.sition control que, the .lar.ger ALL
proportional gain 1 100.00 the position loop proportional gain is,
the greater the position loop regulating
intensity is. If the position loop proportional
B4-39 Position loop 0.01to 10.00 | gainistoo large, vibration may be caused. ALL
proportional gain 2 100.00 Therefore, gradually adjust the position loop
proportional gain to get a proper value.
When B4-40 is set to 0, the position loop
proportional gain is fixed to B4-38 (Position
loop proportional gain 1).
When B4-40 is set to 1, the position loop
proportional gain automatically changes
based on the position. If the absolute
value of position tracking deviation is less
than B4-41, the value of B4-38 is used as
the position loop proportional gain. If the
absolute value of position tracking deviation
0:No is greater than B4-42, the value of B4-39 is
switchover, used as the position loop proportional gain.
fixed to If the absolute value of position tracking
position loop deviation falls between B4-41 and B4-42,
proportional the position loop proportional gain changes
Position loop gain 1 linearly based on the position, as shown
B4-40 proportional gain | 1: Switchover 0 in “Figure 3-63 Position loop proportional ALL
switchover condition based on gain changing linearly based on the position
position tracking deviation”.
deviation When B4-40 is set to 2, the position loop
2: Switchover proportional gain automatically changes
based on based on the frequency. If the specified
speed frequency is less than B4-43, the value of B4-
38 is used as the position loop proportional
gain. If the specified frequency is greater
than B4-44, the value of B4-39 is used as
the position loop proportional gain. If the
specified frequency falls between B4-43 and
B4-44, the position loop proportional gain
changes linearly based on the frequency,
as shown in “Figure 3-64 Position loop
proportional gain changing linearly based
on the specified frequency”.
Deviation 1 for
B4-41 position loop 0toB4-42 | 20 . ALL
proportional gain
switchover
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Parame- o Effective
ter Code Parameter Name Value Range | Default Description il
Deviation 2 for
position loop B4-41 to
B4-42 100 -
proportional gain 60000 ALL
switchover
Frequency 1 for
8443 position loop 0.00 Hz to 5 00 Ha ) ALL
proportional gain B4-44 '
switchover
Frequency 2 for
position loop B4-43 to
B4-44 20.00 H -
proportional gain 500.00 Hz ‘ ALL
switchover

Position loop proportional gain

B4-39

B4-38

B4-41

Absolute value of position

following deviation

Figure 3-63 Position loop proportional gain changing linearly based on the position tracking devia-

tion

Position loop proportional gain

B4-39

B4-38

>

B4-43

B4-44

Frequency
reference

Figure 3-64 Position loop proportional gain changing linearly based on the specified frequency

Parame-

ter Code Parameter Name

Value
Range

Default

Description

Effective
Mode
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If the position deviation is less than B4-46
after positioning is finished, position loop
adjustment is invalid. If the positioning
accuracy meets the requirements, adjusting
B4-46 can reduce the vibration after

Positioning positioning is completed.
B4-46 deviation 0to 500 2 In scenarios that require fast system response ALL
threshold and high accuracy, set B4-46 to a small value.
In scenarios that require slow system response
and low accuracy, increase B4-46 properly.
Note that B4-46 must be set to a small value
to avoid vibration, as shown in the following
figure.
A
Positioning
speed When the position deviation is
smaller than the value of B4-46,
the position loop is invalid.
Position
deviation
Figure 3-65 Positioning speed and position deviation
Pa-
ram- " Effective
Parameter Name Value Range Default Description
eter Mode
Code
The AC drive supports a
maximum of 24 position
references, each of which can
Multi-position reference be set with reference length and
- .. . 1 . . .
B4-49 digital setting lto24 direction. For settings about the ALL
multi-position reference, see
the description of parameters in
group B5.
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Pa-
ram-
eter

Code

Parameter Name

Value Range

Default

Description

Effective
Mode

B4-50

Multi-position reference

running mode

0: Not switched,
and fixed to the
position reference
defined by B4-49
1: Switched by DI
2: Operation in
sequence for once
3: Cyclic operation
4: Communication

When B4-50 is set to 0, the
position reference segment
number fixed to the position
reference segment number set
by B4-49.

When B4-50 is set to 1, the
position reference segment
number is switched over by the
DI.

When B4-50 is set to 2, the

start segment number and end
segment number are set by B4-
51 and B4-52, respectively. The
segment number increases from
the start segment number to the
end segment number. Once the
end segment number is reached,
the segment number remains
unchanged.

When B4-50 is set to 3, the

start segment number and end
segment number are set by B4-
51 and B4-52, respectively. The
segment number increases from
the start segment number to the
end segment number. Once the
end segment number is reached,
the segment number starts
cyclically from the start segment
number.

When B4-50 is set to 4, the
position reference is set by
communication and the multi-
position reference setting
isinvalid. The acceleration
time, deceleration time, and
positioning completion waiting
time are fixed to the value
corresponding to multi-position
reference 1.1

ALL

B4-51

Start segment No. of multi-

position reference

1to B4-52

ALL

B4-52

End segment No. of multi-

position reference

B4-51to 24

ALL

When the position reference is set by communication, the high 16 bits (7321H) and low 16 bits
(7322H) of the position reference must be set at the same time.

The following table describes the relationship between the DI function state and position ref-

erence.
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DI Function State
Corresponding Position Reference

79 78 T 76 75

OFF OFF OFF OFF OFF Position reference 1
OFF OFF OFF OFF ON Position reference 2
OFF OFF OFF ON OFF Position reference 3
OFF OFF OFF ON ON Position reference 4
OFF OFF ON OFF OFF Position reference 5
OFF OFF ON OFF ON Position reference 6
OFF OFF ON ON OFF Position reference 7
OFF OFF ON ON ON Position reference 8
OFF ON OFF OFF OFF Position reference 9
OFF ON OFF OFF ON Position reference 10
OFF ON OFF ON OFF Position reference 11
OFF ON OFF ON ON Position reference 12
OFF ON ON OFF OFF Position reference 13
OFF ON ON OFF ON Position reference 14
OFF ON ON ON OFF Position reference 15
OFF ON ON ON ON Position reference 16
ON OFF OFF OFF OFF Position reference 17
ON OFF OFF OFF ON Position reference 18
ON OFF OFF ON OFF Position reference 19
ON OFF OFF ON ON Position reference 20
ON OFF ON OFF OFF Position reference 21
ON OFF ON OFF ON Position reference 22
ON OFF ON ON OFF Position reference 23
ON OFF ON ON ON Position reference 24
ON ON OFF OFF OFF Invalid

ON ON OFF OFF ON Invalid

ON ON OFF ON OFF Invalid

ON ON OFF ON ON Invalid

ON ON ON OFF OFF Invalid

ON ON ON OFF ON Invalid

ON ON ON ON OFF Invalid

ON ON ON ON ON Invalid

f:rrgr;de(; Parameter Name Value Range Default Description Efl\flle(;:él(\e/e
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B4-53

Continue multi-position
running mode

0: Restart from the
startup segment
1: Continue
uncompleted
position reference
segment

B4-53 is used to set the start
segment number when the
multi-position reference is
continued after the AC drive
stops.

When B4-53 is set to 0, the
position reference is not
retentive after the device is
stopped. The device starts to
run from the start segment
number again.

When B4-53 is set to 1, the
position reference is retentive
after the device is stopped.
The device starts to run from
the position reference before

stopping.

ALL

B4-55

Position control mode

0: Open-loop
1: Closed-loop

B4-55is used to set the position
control mode.

The open-loop position control
mode can be adopted in
special scenarios requiring low
positioning accuracy and stable
positioning.

In other scenarios, the closed-
loop position control mode
must be adopted to ensure
positioning accuracy and effect.

ALL

B4-56

Switchover of position
control start speed
during running

0.50 Hz to 100.00
Hz

10.00 Hz

After the speed mode is
switched to the position control
mode, the AC drive decelerates.
When both the speed reference
and the encoder feedback
speed are lower than B4-56,
the position control is enabled,
as shown in the “Figure 3-66
Running in the position control
mode”.

B4-56 is valid in degree
positioning and fixed length
degree positioning modes.

Itisinvalid in absolute
positioning and incremental
positioning modes. When the
AC drive switches from the
speed mode to the position
control mode, the AC drive
decelerates to 0 and then starts
positioning.

ALL
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Switch to the position control mode
DI functions 71, 72, and 73

A

Running
speed

Start positioning

B4-56

> Time

Figure 3-66 Running in the position control mode

Parame- De- i Effective
ter Code Parameter Name Value Range fault Description Mode

B4-57 is used to set the position
control source. In the position
mode, the positioning can be
started only when position
control is enabled. If position
control is disabled during
positioning, the AC drive
decelerates to 0 and starts the
position lock mode. If position
control is enabled during
positioning, a new positioning
command must be given.

The position control pause
function can be enabled using
the position control enabling

command.

0: POSItIOF?II.Wg enabled When B4-57 is set to 0, position
when position control

Position control source is switched control is enabled by default, and
B4-57 A 0 the AC drive starts positioning ALL
selection 1: DI (DI-70) ) ) L
S immediately when it switches to
2: Communication .
the position mode.

(731EH)

When B4-57 is set to 1, position
control is enabled by the DI. The
DI level active mode is set by B4-
58.

When B4-57 is set to 2, position
control is enabled through
communication. If 1 is written
for the communication address
7319H, the position control

is enabled. If 0 is written for

the communication address
7319H, the position control is
disabled. If no data is written
for the communication address
7319H, the current state keeps
unchanged.

Active mode for 0: Active low
- - ALL
B4-58 position control by DI 1: Active high 1
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The re-positioning command is
mainly used for incremental and
fixed length degree positioning.
When this command is valid,
positioning will be triggered for

once.
Repositioning 0: DI When B4-59 is set to 0, the rising
B4-59 command source 1: Communication 0 edge of the DI (function 86) ALL
selection (T31EH) triggers position control for once.

When B4-59 is setto 1and 1is
written into the communication
address 731EH, position control
is triggered for once, as shown
in “Figure 3-67 Positioning
triggered”.

A

Positioning —,/—\—,\/_\—

speed AN . L . L
Trigger positioning once Trigger positioning once

DI function 86 J_

> Time

Figure 3-67 Positioning triggered

Parame- . Effective
ter Code Parameter Name Value Range Default Description i

Ones: Home retentive at
power failure

0: Disable

1: Enable

Tens: Home correction
0: Disable

1: Enable

Hundreds: Nearby
positioning upon startup
in fixed length degree
mode

0: Disable

1: Enable

Thousands: Soft limit

0: Disable

1: Enable

B4-61 is used to
enable or disable the
0010 auxiliary function -
related to position

control.

B4-61 | Position control function 1

Ones: Home retentive at power failure

When home retention at power failure is valid, the home position and current position will be
retentive at the drive power failure. The home position and current position will be recovered
upon the next power-on.

Note:

(1) Home retention at power failure is valid only for absolute positioning.
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(2) The home can be retentive only when the motor or main shaft is static at power failure,
that is, the encoder feedback position does not change within 100 ms.

(3) When home retention at power failure is valid, the motor or main shaft position is required
to be unchanged after power failure. Otherwise, the home position and current position re-
covered upon the next power-on will be different from the actual position.

Tens: Home correction

When home correction is valid, the home position will be refreshed every time a home signal
is received.

When home correction is invalid, the fault for excessive home loss times (E54.03) is not detect-
ed.

Note:

(1) Home correction is valid only for absolute positioning. For fixed length degree positioning
and degree positioning, the home position is always refreshed when a home signal is re-
freshed.

(2) The home correction function can be enabled to avoid mechanical home position change
after long-time running or position deviation caused by slip during running.

Hundreds: Nearby positioning upon startup in fixed length degree mode

If nearby degree positioning is valid upon startup, nearby positioning is performed after start-
up and the device stops at the specified position based on the shortest path.

This function is generally used for cutter control during fixed length degree positioning. The
cutter may be at any position other than the initial position upon startup, and this function
can automatically adjust the cutter to the specified initial position.

Thousands: Soft limit

The soft limit function allows you to set the limit position using the parameter. When the load
position exceeds the specified limit position, the AC drive reports E58.03 or E58.04.

Note:

The soft limitis valid only when the AC drive is running and a valid home signal is given in the
absolute positioning mode.

Parame-
ter Code

Effective

Parameter Name | Value Range | Default Description Mode
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B4-63

Soft limit forward
position (low-
order bits)

0-65535

B4-64

Soft limit forward
position (high-
order bits)

0-16384

B4-65

Soft limit reverse
position (low-
order bits)

0-65535

B4-66

Soft limit reverse
position (high-
order bits)

0-16384

B4-63 and B4-64 are used to set the forward
limit position in soft limit and the length to the
home position in the unit of pulse (frequency
quadrupled), respectively.

B4-65 and B4-66 are used to set the reverse
limit position in soft limit and the length to the
home position in the unit of pulse (frequency
quadrupled), respectively.

Forward position limit = B4-64 x 65536 + B4-63
Reverse position limit = B4-66 x 65536 + B4-65
Note:

(1) The soft limit function and DI limit function
can be used at the same time.

(2) The limit position must be set correctly
when the soft limit function is enabled.
Otherwise, the limit function may fail,
affecting the device performance.

B4-67

Home loss
threshold during
home correction

0to 1000

If home correction is valid (tens place of B4-61
set to 1), the AC drive reports the fault E54.03
when the number of detected home loss times
is greater than B4-67.

When B4-67 is set to 0, the fault for excessive
home loss times is not detected, and U2-92
displays the number of current home loss
times.

A, RI

B4-68

DI limit
protection
function

0: Coast to
stop

1: Decelerate
to stop

2: Lock

shaft after
deceleration
to0

B4-68 is used to set the protection action of
the AC drive when the DI limit function is valid.

The values used in the speed mode and
position mode are described as follows:

0: The AC drive reports a fault and the motor
coasts to stop. When the forward limit is valid,
the AC drive reports the fault E58.01. When the
reverse limit is valid, the AC drive reports the
fault E58.02.

1: The AC drive reports a fault and the motor
decelerates to stop. When the forward limit
is valid, the AC drive reports the fault E58.01.
When the reverse limit is valid, the AC drive
reports the fault E58.02.

2: The AC drive reports an alarm and the
current position is locked when the speed is
decelerated to 0. When the forward limit is
valid, the AC drive reports the alarm A58.01.
When the reverse limit is valid, the AC drive
reports the alarm A58.02.

Note:

In the torque mode, when B4-68 is set to 2,
the drive will not decelerate to 0 and lock the
shaft. When the DI limit is valid, the AC drive
reports a fault and coasts to stop.

In the torque mode, when B4-68 is set to 1 and
the DI limit is valid, the AC drive reports a fault
and coasts to stop.

ALL
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Minimum
direction change | 0.10Hzto

B4-69 frequency upon 10.00 Hz 1.50 Hz ALL
valid DI limit B4-69 and B4-70 are used to set the conditions
Direction change for exiting the position lock at zero speed.
Ba.7o | frequencyactive | oo o 1ms ALL

time upon valid
DI limit

B4-69 and B4-70 are valid only when B4-68 is set to 2 in the speed mode.

B4-68 = 2: When the motor runs in the forward direction and the DI forward limit is valid, the
AC drive reports the alarm A58.01 and decelerates to 0 with the current position locked. When
a new target frequency is reverse, exceeds B4-69, and lasts for B4-70, the AC drive responds to
the new reverse target frequency and the motor runs in the reverse direction. When a new giv-
en target frequency is reverse but less than B4-69, the AC drive does not respond to the new
target frequency. See Figure 3-68 Forward limit (B4-68 = 2).

B4-68 = 2: When the motor runs in the reverse direction and the DI reverse limit is valid, the AC
drive reports the alarm A58.02 and decelerates to 0 with the current position locked. When a
new target frequency is forward, exceeds B4-69, and lasts for B4-70, the AC drive responds to
the new forward target frequency and the motor runs in the forward direction. When a new
target frequency is forward but less than B4-69, the AC drive does not respond to the new tar-
get frequency. See Figure 3-69 Reverse limit (B4-68 = 2).

A
Target speed
0 _______________________________
I B4-69

_________________ \ T

|<—>:

'B4-70i

I

Motor running

Exit the position
speed 0

lock state

Enter the position
lock state

DI forward |_| |_|

limit signal » Time

Figure 3-68 Forward limit (B4-68 = 2)
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A

Target speed B4-69 I
0 _______________________________

Motor running
speed 0

\

Enter the Exit the position
position lock state
lock state

Dl reverse |_| |_|

limit signal P Time

Figure 3-69 Reverse limit (B4-68 = 2)
Note:

If B4-68 is set to 2 in position control, when the motor runs in the forward direction and DI for-
ward limit is valid, the AC drive reports the alarm A58.01 and decelerates to 0 with the current

position locked. When a new reverse running position command is given, the position control
is triggered again. The AC drive responds to the reverse running command and the motor runs
in the reverse direction.

If B4-68 is set to 2 in position control, when the motor runs in the reverse direction and DI re-
verse limit is valid, the AC drive reports the alarm A58.02 and decelerates to 0 with the current
position locked. When a new forward running position command is given, the position control
is triggered again. The AC drive responds to the forward running command and the motor
runs in the forward direction.

When B4-71, B4-72, B4-73, and B4-74 are enabled (D163 function) and no running command is
available, the position lock state remains relevant.

Parame-
ter Code

Effective

Parameter Name Value Range Default Description Tt

B4-72

B4-72 is used to set the speed
limit for the position loop upon
position lock. Reducing the value
Output limit for position | 0.00 Hz to 10.00 of this parameter can avoid

. 1.00 Hz ) . .
loop upon position loop Hz severe mechanical load vibration
caused by improper settings of
position loop parameters to some

extent.

ALL
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Parame- .. Effective
ter Code Parameter Name Value Range Default Description it
B4-73 is used to set the allowable
position deviation upon position
lock. When the position deviation
o - is less than B4-73, the adjustment
Position deviation function of the position loop is
B4-73 | threshold upon position 0to 5000 2 . . posit 1S ALL
invalid. In some flexible scenarios
lock . .
orin scenarios where the motor
and encoder are not mounted on
the same shaft, oscillation can be
prevented.
B4-74
Operation enabling —
DI (63)
Running command
DI (1)
Position | Position
lock lock
Running N
frequency
DO (46)
Stop Running Stop
Drive status
Figure 3-70 Position lock and output delay

3.10.3 Group B5: Multi-position Reference Parameters

A total of 24 position references are supported with the segment numbers ranging from 1 to
24.

The positioning length and direction, acceleration time, deceleration time, speed upper limit,
and waiting time can be set independently for each position reference segment.

The range of the position reference length is -1073741824 to +1073741824 (pulse). If pulse is
not used as the unit of the position reference, the position reference will be converted to the
unit of pulses (frequency quadrupled). The reference length must be within -1073741824 to
+1073741824 after electronic gear ratio conversion.

Four groups of acceleration/deceleration time can be set for position control. The accelera-
tion/deceleration time can be selected for each position reference.

Parame- Descrip- | Effective
ter Code Parameter Name Value Range Default tion Ve
B5-00 Position control 0.015 to 600.00s 10.00s
acceleration time 1
B5-01 Position control 0.01s to 600.005 10.00s
deceleration time 1
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Parame- Descrip- | Effective
ter Code Parameter Name Value Range Default tion ke
B5-02 Position control 0.01s to 600.00s 10.00s
acceleration time 2
B5-03 Position control 0.01s to 600.00s 10.00s
deceleration time 2
B5-04 Position control 0.01s to 600.00s 10.00s
acceleration time 3
B5-05 Position control 0.01s to 600.00s 10.00s
deceleration time 3
B5-06 Position control 0.01s to 600.00s 10.00s
acceleration time 4
B5-07 Position control 0.01s to 600.00s 10.00s
deceleration time 4
Four groups of waiting time can be set. The waiting time can be selected for each position
reference.
Parame- Descrip- | Effective
ter Code Parameter Name Value Range Default tion Mode
B5-08 Waiting time 1 of 0.00s to 600.00s 0.01s ALL
positioning completion
B5-09 Waiting time 2 of 0.00s to 600.00s 0.01s ALL
positioning completion
B5-10 Waiting time 3 of 0.00s to 600.00s 0.01s ALL
positioning completion
B5-11 Waiting time 4 of 0.00s to 600.00s 0.01s ALL
positioning completion

Positioning speed

Position
instruction 3

instruction 1

! Waiting ! Position ! Waiting !
1 time instruction 2\_! time

Positioning speed and position reference

Time

Figure 3-71

Eight groups of frequency upper limits can be set. The frequency upper limit can be selected
for each position reference.
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Parame- . Effective
ter Code Parameter Name Value Range Default Description Mode
B5-12 is used to set the
maximum frequency source for
position control in the unit of
percentage. The base value is
the frequency set by B5-13.
When B5-12 is set to 0, the
maximum frequency for
position control is B5-13.
When B5-12 is set to 1, the
maximum frequency for
position control is set by AlL.
The relationship between the
0: 100.00% All voltage and percentage
1: All is set through the Al curve of
Maximum frequency 2:AI2 group F4. Its base value is the
B5-12 | source selection in position | 3. comm. 0 frequency set by B5-13. ALL
control setting When B5-12 is set to 2, the
maximum frequency for
(7302H) position control is set by Al2.
The relationship between the
Al2 voltage and percentage
is set through the Al curve of
group F4. Its base value is the
frequency set by B5-13.
When B5-12 is set to 3, the
maximum frequency for
position control is given
through communication. The
communication address is
7320H and the range is 0 to
65535 rpm.
Maximum frequency digital | 1.00 Hz to
B5-13 setting for position control | 600.00 Hz >0.00 Hz ) ALL
Bs.14 | Position controlirequency | 100 0096 | 50,009 ALL
upper limit 1 B5-14 to B5-21 are used to set
Position control frequenc the frequency upper limit for
B5-15 upper limit 2q y 0to 100.00% 50.00% position control in the unit of ALL
— percentage. The base value
Bs-16 | |ositioncontrolfrequency | 4,100 0005 | 50.000 | iS the maximum frequency ALL
upper limit 3 for position control, which is
it determined by B5-12 and B5-
ps.17 | Positioncontrolirequency | o100 000 | 50.00% |13 ALL
upper limit 4 ‘
Position control frequency 0 0 Note:
B5-18 upper limit 5 0 to 100.00% 50.00% The frequency upper limit for ALL
Posit T position control is limited by
B5-19 | "OSHON CONKO HEGUENTY | 019100.00% | 50.00% | the maximum frequency (FO- ALL
upper limit 6 10) and frequency upper limit
iti FO0-12).
psp0 | Position controlfrequency | o100 000, | 50,009 | 02 ALL
upper limit 7
Bs.g1 | "ositioncontrolfrequency | o100 0006 | 50.009% . AL
upper limit 8
Example:

(1) B5-12=1,AI1=5V, F4-13=0, F4-14 =0.0%, F4-15=10V, F4-16 = 100.0%, B5-13 = 50.00 Hz,
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B5-14 =10.00%, B5-15 =20.00%, B5-16 = 30.00%, B5-17 = 40.00%, B5-18 = 40.00%, B5-19 =
50.00%, B5-20 = 60.00%, and B5-21 = 70.00%.

All is used as the maximum frequency for position control, and 5V corresponds to 50.0%.
Maximum frequency for position control = B5-13 x 50.0% = 25.00 Hz

Position control frequency upper limit 1 = Maximum frequency for position control x B5-14 =
25x10.00% =2.50 Hz

Position control frequency upper limit 2 = Maximum frequency for position control x B5-15 =
25x20.00% =5.00 Hz

Position control frequency upper limit 3 = Maximum frequency for position control x B5-16 =
25x30.00% =7.50 Hz

Position control frequency upper limit 4 = Maximum frequency for position control x B5-17 =
25x40.00% = 10.00 Hz

Position control frequency upper limit 5 = Maximum frequency for position control x B5-18 =
25x50.00% = 12.50 Hz

Position control frequency upper limit 6 = Maximum frequency for position control x B5-19 =
25x60.00% = 15.00 Hz

Position control frequency upper limit 7 = Maximum frequency for position control x B5-20 =
25x70.00% =17.50 Hz

Position control frequency upper limit 8 = Maximum frequency for position control x B5-21 =
25x80.00% =20.00 Hz

(2) B5-12 =3, communication setting value = 5000, B5-13 = 100.00 Hz, B5-14 = 50.00%, B5-15 =
80.00%, F0-10 =50.00 Hz, and F0-12 = 30.00 Hz

The maximum frequency for position control is set through communication, and 5000 corre-
sponds to 50.00%.

Maximum frequency for position control = B5-13 x 50.00% = 50.00 Hz

Position control frequency upper limit 1 = Maximum frequency for position control x B5-14 =
50 x 50.00% = 25.00 Hz

Position control frequency upper limit 2 = Maximum frequency for position control x B5-15 =
50 x 80.00% = 40.00 Hz (> FO-12; effective position control frequency upper limit 2: 30.00 Hz)

The acceleration/deceleration base frequency for position control is set by B5-25.
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Parame- Parameter .. Effective
ter Code Name Value Range Default Description Mode
When B5-25is set to 0, the
Acceleration/ acceleration/deceleration base
deceleration ) . frequency for position control is
base 0: FO-10 (Maximum the maximum frequency (F0-10).
B5-25 frequency) 1 ) ALL
frequency | 1.0 00 bz When B5-25 is set to 1, the
in position o acceleration/deceleration base
control frequency for position control is
fixed to 50.00 Hz.
The acceleration time indicates the time for the AC drive to increase from 0 Hz to the frequen-
cy set by B5-25. The deceleration time indicates the time for the AC drive to decrease from the
frequency set by B5-25 to 0 Hz, as shown in the following figure.
Output frequency
Hz
Base frequency for
acceleration/deceleration time
Frequency reference
Time
Actual acceleration time Actual deceleration time
Acceleration time reference a 2 Deceleration time reference
Figure 3-72 Acceleration/deceleration time
Parame- _— Effective
ter Code Parameter Name Value Range Default Description Mode
0: Pulse (encoder resolution B5-26 is used to set the
Position reference | quadrupled) position reference unit,
B5-26 . 0 L. . . R, A
unit 1:mm which is valid for incremental
2:cm and absolute positioning.
Conversion
coefficient
B5-27 between 0to 6553.5 1.0 - R, A
reference unit and
pulse

For incremental positioning and absolute positioning, the conversion of position reference is
as follows:

instruction n B5-26, B5-27 gear ratio instruction
For degree positioning and fixed length degree positioning, the conversion of position refer-
ence is as follows:

Position Actual position
instruction n instruction

For example, during the incremental positioning, the moving length is 500 mm, and the PPR
of the encoder is 1000. The motor and encoder are installed on the same shaft, and the load
moves for 2.5 mm after the motor rotates for one revolution.

Pulses for the motor rotating for one revolution = 1000 x 4 = 4000 (pulse)

Pulses for the load moving for 1 mm =4000/2.5 = 1600
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Pulses corresponding to the 500 mm reference = 1600 x 500 = 800000
Setting method 1:
The reference unit is pulse, and B5-26 is set to 0.

The reference length is 800000 (12 x 65536 + 13568). That is, the low bits and high bits of the
position reference are 13568 and 12, respectively.

The electronic gear ratio is 1:1.

Setting method 2:

The reference unitis mm and B5-26 is set to 1.

The reference length is 500 and B5-27 is set to 1600.

The electronic gear ratio is 1:1.

B5-28 to B5-99 are used for setting 24 position references.

No. Parameter | Parameter Reference Length Remarks
Name Code
Position B5-28 The direction, acceleration/deceleration time, waitin
1 B5-29 B5-29 x 65536 + B5-28 . ’ L ’ g
reference 1 B5-30 time, and speed upper limit are set by B5-30.
Position B5-31 The direction, acceleration/deceleration time, waitin
2 B5-32 B5-32 x 65536 + B5-31 . ’ L ¢ 8
reference 2 B5.33 time, and speed upper limit are set by B5-33.
Position B>-34 The direction, acceleration/deceleration time, waitin
3 B5-35 B5-35 x 65536 + B5-34 . ’ . ’ 8
reference 3 B5-36 time, and speed upper limit are set by B5-36.
Position B>-37 The direction, acceleration/deceleration time, waitin
4 B5-38 B5-38 x 65536 + B5-37 . ’ . ’ g
reference 4 B5-39 time, and speed upper limit are set by B5-39.
Position B5-40 The direction, acceleration/deceleration time, waitin
5 B5-41 B5-41 x 65536 + B5-40 . ’ . ’ g
reference 5 B5-42 time, and speed upper limit are set by B5-42.
Position B>-43 The direction, acceleration/deceleration time, waitin
6 B5-44 B5-44 x 65536 + B5-43 . ’ . ’ g
reference 6 B5.45 time, and speed upper limit are set by B5-45.
Position B>-46 The direction, acceleration/deceleration time, waitin
7 B5-47 B5-47 x 65536 + B5-46 . ’ . ’ g
reference 7 B5.48 time, and speed upper limit are set by B5-48.
Position B>-49 The direction, acceleration/deceleration time, waitin
8 B5-50 B5-50 x 65536 + B5-49 . ’ . ’ g
reference 8 B5.51 time, and speed upper limit are set by B5-51.
Position B5-52 The direction, acceleration/deceleration time, waitin
9 B5-53 | B5-53x 65536+ B5-52 . : . . &
reference 9 B5-54 time, and speed upper limit are set by B5-54.
Position B5-55 . . . . . .
10 reference B5.56 B5-56 x 65536 + B5-55 The d'lrectlon, acceleratlon/d'ec'eleratlon time, waiting
10 B5.57 time, and speed upper limit are set by B5-57.
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No. Parameter | Parameter Reference Length Remarks
Name Code
Position B5-58 . . . . . .
1 reference B5.59 B5-50 x 65536 + B5-58 The d'lrectlon, acceleratlon/d'ec'eleratlon time, waiting
time, and speed upper limit are set by B5-60.
11 B5-60
Position B5-61 . . . . . .
D reference B5.62 B5-62 x 65536 + B5-61 The d'lrectlon, acceleratlon/qec'eleratlon time, waiting
time, and speed upper limit are set by B5-63.
12 B5-63
Position B5-64 . . . . . .
13 reference B5-65 B5-65 x 65536 + B5-64 The d'lrectlon, acceleratlon/c!ec.eleratlon time, waiting
time, and speed upper limit are set by B5-66.
13 B5-66
Position B5-67 . . . . . -
14 reference B5-68 B5-68 x 65536 + B5-67 The d.lrectlon, acceleratlon/c!ec'eleratlon time, waiting
time, and speed upper limit are set by B5-69.
14 B5-69
Position B5-70 N . L .
15 reference B5-71 B5-71 x 65536 + B5-70 The d.lrectlon, acceleratlon/c!ec.eleratlon time, waiting
time, and speed upper limit are set by B5-72.
15 B5-72
Position B5-73 L . L .
16 reference B5.74 B5-74 x 65536 + B5-73 The d.lrectlon, acceleratlon/d.ec.eleratlon time, waiting
time, and speed upper limit are set by B5-75.
16 B5-75
Position B5-76 . . . . . .\
17 reference B5.77 B5-77 x 65536 + B5-76 The d.|rect|on, acceleratlon/d.ec.eleratlon time, waiting
time, and speed upper limit are set by B5-78.
17 B5-78
Position B5-79 . . . . . .\
18 reference B5-80 B5-80 x 65536 + B5-79 The dllrectlon, accelerat|on/d.ec-eleratlon time, waiting
time, and speed upper limit are set by B5-81.
18 B5-81
Position B5-82 . . . . . .\
19 reference B5-83 B5-83 x 65536 + B5-82 The dllrectlon, accelerat|on/d.ec.elerat|on time, waiting
time, and speed upper limit are set by B5-84.
19 B5-84
Position B5-85 . . . . . .\
20 reference B5-86 B5-86 x 65536 + B5-85 The dllrectlon, accelerat|on/c!ec.elerat|on time, waiting
time, and speed upper limit are set by B5-87.
20 B5-87
Position B5-88 . . . . . .\
)1 reference B5-89 B5-89 x 65536 + B5-88 The dllrectlon, acceleratlon/c!ec.elerann time, waiting
time, and speed upper limit are set by B5-90.
21 B5-90
Position B5-91 . . . . . .\
D reference B5.92 B5-07 x 65536 + B5-91 The dllrectlon, acceleratlon/d.ec.elerat|on time, waiting
time, and speed upper limit are set by B5-93.
22 B5-93
Position B5-94 . . . . . .\
73 reference B5.-95 B5-05 x 65536 + B5-94 The dilrectlon, acceleratlon/c!ec'eleranon time, waiting
time, and speed upper limit are set by B5-96.
23 B5-96
Position B5-97 . . . . . .\
24 reference B5-08 B5-08 x 65536 + B5-97 The d'|rect|on, acceleratlon/d.ec'elera‘uon time, waiting
24 B5-99 time, and speed upper limit are set by B5-99.

3.10.4 Group U2: Position Control Monitoring Parameters
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f:rrgr;;; Parameter Name Description Value Range Unit Remarks
Real-time position U2-60 indicates the real-time Quadrupled
U2-60 deviation during position deviation during -32768 to 32767 Pulse frequenc
position control position in the unit of pulse. q y
U2-79 indicates the real-time
position deviation during
position in the unit of the
reference unit.
U2-60 and U2-79 indicate the
Real-time position pulse deviation between the
U2-79 deviationpduring current feedback position and -3276.810 Refere_znce
position control current given position, rather 3276.7 unit
than the pulse deviation
between the current feedback
position and target position.
Their values reflect the system
following feature.
U2-61 indicates whether there 0:Home
U2-61 Valid home tag is a valid home signal. You can 0-1 . invalid
check the TUNE/TC indicator 1:Home
status to determine whether a valid
U2-62 Home position (low 16 home signal is s?ecified. 0-65535 )
bits) U2-62 and U2-63 display the
- . home position (U2-63 x 65536
U2-63 | Home poTolittIS)n (nigh 16 i +U2-62). 0-65535
U2-64 z Signal pos.ition (low 16 U2-64 and U2-65 indicate the 0to 65535
bits) encoder Z signal position.
i iti i Z signal position = U2-65 x
U2-65 Z S|gnall%0bsi|tts|)on (hlgh 65536 + U2-64 0to 65535
. U2-66 displays the target
U2-66 Current position position reference during the 1to24
reference o
current positioning.
0:The
output for
The conditions and output approaching
mode for approaching the the target
target position are set by position is
U267 appg‘;tci‘:;gffeﬂt’;rget B4-21, B4-22, B4-23, B4-24, o1 ] invalid.
position and B4-25. When the output 1:The
for approaching the target output for
position is valid, the value of approaching
U2-67is 1. the target
position is
valid.
0:The
The conditions and output out.p.ut for
mode for positioning posmon!ng
. completion
Positioning completion completion are set by B4- is invalid.
U2-68 output flag 26, B4-27, B4-28, B4-29, and 0-1 - 1 The
B4-30. When the output for )
positioning completion is out.p.ut for
valid, the value of U2-68 is 1. posmon!ng
completion
is valid.
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Parame- Parameter Name Description Value Range Unit Remarks
ter Code
U2-69 displays the current 0:
position control mode. When Incremental
the position control mode is 1: Absolute
U2-69 Position control mode switched over using the DI, O0to3 - 2: Degree
the actual position control 3: Fixed
mode may be different from length
that set by B4-01. degree
Parame- Parameter Name Description Value Range | Unit Remarks
ter Code
U2-70 indicates the theoretical
U2-70 Numbe.r of pulses per number of pulses.per. revolut.lon 0to 65535 Pulse Quadrupled
revolution of encoder of the encoder, which is four times frequency
the frequency.
U2-71 indicates the theoretical
number of pulses per revolution
u2-71 Numb.er of pulsgs per of the main shaft, which is four 0to 65535 | Pulse Quadrupled
revolution of main shaft . frequency
times the number of pulses per
revolution of the encoder.
U2-72 indicates the theoretical
number of pulses per revolution of
u2-72 Number.of pulses per the motor, which is four times the | 0to 65535 Pulse Quadrupled
revolution of motor . frequency
number of pulses per revolution of
the encoder.
For example, the PPR of the encoder is 1000, the transmission ratio of the motor and encoder
is 1:2, and the transmission ratio of the motor and main shaft is 4:1. That is, when the motor
rotates for four revolutions, the main shaft rotates for one revolution, and the encoder rotates
for eight revolutions. In this case, the transmission ratio F1-32is 1 and F1-33 is 2, and the elec-
tronic gear ratio B4-02 is 8 and B4-03 is 1.
U2-70=1000 x4 =4000
U2-71=U2-70 x F1-33/F1-32 = 24000
U2-72 =U2-70 x B4-02/B4-03 = 8000
Parame- Parameter Name Description Value Range Unit Remarks
ter Code
U2-73 | Current encoder degree u2-73 d|§plays the current degree 0to 65535 Pulse Quadrupled
position of the encoder. frequency
U2-74 Current encoder degree | U2-74 dl.s.plays the current angle 0103599 o
(angle) position of the encoder.
For example, if the PPR of the encoder is 1000, one revolution of the encoder is divided into
4000 degrees. The degree range of U2-73is 0 to 3999.
Parame- Parameter Name Description Value Range Unit Remarks
ter Code
U275 | Adjacenthome position | U2-75and U2-76 display thelength | oy sss35 Pulse
deviation (low 16 bits) between adjacent home positions.
Adjacent home position Length between adjacent home
U276 | Jeviation (high 16 bits) | positions=U2-76x 65536+ U2-75 | 0065535 | Pulse
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Parame- Parameter Name Description Value Range Unit Remarks
ter Code
u2-77 Home counter U277 displays the counts of the 0 to 65535
home signals.
U2-78 Position control status - 0to 65535
U2-78 displays the position control stages.
Value Stage Value Stage
0 Position control invalid 5 Acceleration
1 Initialization 6 Constant speed
2 Position control preparing 7 Deceleration
3 Home searching 8 Waiting for positioning completion
4 Position curve planning 9 Position control paused
Parame- — Value .
Parameter Name Description Unit Remarks
ter Code Range
U2-80 Relative home position U2-80 indicates the direction of 0-1 ) 0: Forward
direction the current position relative to the 1: Reverse
Relative home position home. U2-81 and U2-82 display the
U2-81 o PoSt length between the current position | 0to 65535 Pulse
deviation (low 16 bits) .
and the home position.
U2-82 Relative home position | Length to the home = U2-82x 65536 | (1565535 | pulse
deviation (high 16 bits) +U2-81
U2-83 indicates the real-time
U2-83 Position position generated by the motion 0 to 65535 -
curve generator.
- . Fixed
U2-84 indicates the real-time speed to two
U2-84 Speed generated by the motion curve 0t0655.35 | 0.01Hz decimal
generator.
places
U2-85 | Current main shaft degree U2-85 d.ls.plays the cur'rent degree 0 to 65535 Pulse
position of the main shaft.
U2-86 Current main shaft degree U2-86 <.j|.splays the cu!'rent angle 0t0359.9 R
(angle) position of the main shaft.
For example, if the PPR of the encoder is 1000 and the electronic gear ratio is 2:1, one revolu-
tion of the encoder and main shaft is divided into 4000 degrees and 8000 degrees respectively.
The degree range of U2-85is 0 to 7999.
Parame- L Value .
Parameter Name Description Unit Remarks
ter Code Range
U2-87 displays the enabling flag of
position control.
U2-87 Position control enabling | 0 indicates that position control is 0-1 i 0: Disable
flag disabled. 1:Enable
1 indicates that position control is
enabled.
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U2-88

Position control enabling
command set by
communication

U2-88 indicates the position control
enabling command send through
the communication address 7318H.

0 indicates that position control is
disabled.

1 indicates that position control is
enabled.

0-1

0: Disable
1: Enable

U2-89

Position lock operation
flagin position control

U2-89 indicates whether the drive
is in the position lock state during
position control.

0 indicates that the drive is not in the
position lock state and 1 indicates
that the drive is in the position lock
state.

If the position control is prohibited
or the AC drive decelerates to 0 after
home searching is complete, the AC
drive enters the position lock state.

0-1

0: Disable
1: Enable

U2-90

Frequency upper limit in
position control

U2-90 displays the frequency
upper limit set for position control.
When the travel length is short for

positioning, the actual frequency
upper limit may be less than U2-90.

0t0 655.35

0.01Hz

Fixed
to two
decimal
places

U2-91

Main shaft static flag

U2-91 indicates whether the main
shaft is static.

If no encoder fault is reported in
the FVC mode, the main shaftis
determined as static when the
encoder feedback position does not
change for 100 ms. If the main shaft
is not static when the AC drive is
powered off, the home retention at
power failure function is invalid and
the home will be cleared.

0-1

0: Not
static
1: Static

U2-92

Home loss counting during
home correction

U2-92 indicates the number of home
loss times during home correction.
The AC drive will report the fault of
excessive home loss times (E54.03)

when the number of home loss
times exceeds the value of B4-67.

0to 65535

U2-93

Encoder Z signal counter

U2-93 indicates the number of times
that the encoder Z signal is received.

0to 65535

U2-95

Number of encoder pulse
counts (low 16 bits)

U2-96

Number of encoder pulse
counts (high 16 bits)

U2-95 and U2-96 display the number
of encoder pulse counts. Number
of encoder pulse counts = U2-96 x

65536 + U2-95

0 to 65535

Pulse

0-65535

Pulse

3.11 Dl and DO Functions
3.11.1 Position Control DI Functions
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DI function Parameter Name Description
When this function is invalid, the AC drive does not respond to the
running and jog commands sent through the terminal.
When this function is valid, the AC drive enters the position lock
) ) state when no running and jog command is delivered.

63 Running enabling . L . . :
When this function is valid, the AC drive runs normally according to
the given running or jog command.

This function is valid when the command source is terminal control
(FO-02=1).
Switchover between speed When this function (function 64) is valid, the synchronization mode

64 synchronization and position | is switched from speed synchronization to position synchronization

synchronization or reversely, depending on the current synchronization mode.

65 Position increment When this function is valid, the position increments.

66 Position decrement When this function is valid, the position decrements.

67 Clear position synchronization | When this function is valid, the tracking deviation during position

deviation synchronization is cleared.

68 Home signal The home signal is received from the DI.

69 Home searching When this function is valid, home searching is performed.

70 Position control paused

71 Switch to position control When this function is valid, the AC drive switches to the position
control mode.

7 Switch to position control When this function is valid, the AC drive switches to the position

(forward running command) control mode with the forward running command.
73 Switch to pos.ltlon control Switch to the position control mode with reverse running command
(reverse running command)
T4 Reserved
Multi-position reference
75 -
selection 1
Multi-position reference
76 :
selection 2
Multi-position reference . L . .
T7 : This function is used to select the 24 multi-position references.
selection 3
Multi-position reference
78 -
selection 4
Multi-position reference
79 :
selection 5

80 Forward limit switch This function is used to connect the forward limit signal.

81 Reverse limit switch This function is used to connect the reverse limit signal.

82 Switch to incremental When this function is valid in the position control mode, the AC drive

positioning control switches to the incremental position control mode.

83 Switch to absolute positioning | When this function is valid in the position control mode, the AC drive

control switches to the absolute position control mode.

g4 Switch to degree positioning | When this function is valid in the position control mode, the AC drive

control switches to the degree position control mode.

85 Switch to fixed length degree | When this function is valid in the position control mode, the AC drive

positioning control switches to the fixed length degree position control mode.

86 Re-positioning Position control is triggered again.
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3.11.2 Position Control DO Functions

DO function Parameter Name Description
21 Positioning completed
22 Target position approach
36 Positioning home valid
Flag of home searching
37 .
completion
The output is valid when the AC drive stops.
If running enabling is invalid, the output is valid when the AC drive
enters the position lock state.
Running enabling state output If running gnab!lng is valid, the output is invalid when the AC drive is
46 running or jogging.

(brake control)

This function is used with the terminal function 63 to realize the
simple brake control logic.

For details about the control time sequence, see the description of
B4-74.
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4 Parameters of the Power Supply Unit

4.1 Basic Information

Basic information about the MD810 series power supply unit includes the product model,
software version and other information, which has been determined upon product delivery.
Parameters in this group can be displayed, but cannot be modified.

P _
arCa::j(Zter Parameter Name | Default | Value Range Description
FO-01 Product model 810 810 MD810
F0-02 Software version |  uxx.xx UXX.XX Software version

This parameter
Temporary indicates the
F0-03 software version Locxx Locxx temporary software
version.
This parameter
Customized indicates the
F0-04 software version Pocxx Pocxx customized software
version.

xx.xx in the software version indicates specific version upon factory delivery.

4.2 Parameter Settings of Basic Functions

Parca(;gzter Parameter Name | Default | Value Range Description
Bus undervoltage Undervoltage
F1-00 threshold 350V | 300Vto500V |threshold of bus
voltage

When the bus voltage is lower than the value of F1-00 (Bus undervoltage threshold), under-
voltage occurs. When the system is in the undervoltage state, the drive unit with load may fail
to run. Set this parameter based on actual conditions.

Parameter

Parameter Name | Default Value Range Description
Code

Overvoltage
820V 700V to 850V |threshold of bus
voltage

Bus overvoltage
F1-01 threshold

When the bus voltage is higher than F1-01, overvoltage occurs. When the system is in the
overvoltage state, the keypad of the power supply unit flashes. If the motor runs in the genera-
tion state, it may result in continuous rise of the bus voltage. If the bus voltage is too hight, the
system may be damaged. Set this parameter based on actual conditions.

Parameter

Parameter Name | Default Value Range Description
Code
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When the bus voltage
Braking unit is higher than the
F1-02 action start 760V 700Vto 800V |setting value, the
voltage braking unit is
actuated.

When the bus voltage is higher than the value of F1-02, the braking unit is actuated to reduce
the bus voltage. When the braking transistor is connected, large energy is consumed on the
braking resistor instantaneously. Configure the braking resistor reasonably according to actual
application to ensure good ventilation.

Parca(;gcéter Parameter Name | Default | Value Range Description

0: Soft start of
power supply

unit with drive hi .
unitin parallel This parameter is

Soft start of single used to enable the
F1-03 power supply unit 0 L Soft start of | start of a single

power §upply power supply unit.
unit without

drive unitin
parallel

When a single power supply unit without the drive unit in parallel is running, set F1-03 to 1 if
you need to enable soft start of the power supply unit.
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Pa?c?zl(;ter Parameter Name | Default | Value Range Description
When the
temperatureis

0: The fan runs | Ti8Ner than 45°C,
. the fan runs. When
automatically. the temperature is
F1-09 | Fan control mode 1

lower than 40°C , the
fan stops.

1: The fan
always runs.

The fan always runs
after the system is
powered on.

If F1-09 is set to 0 and the heatsink or braking transistor temperature is higher than 45°C , the

fan starts to run. When the temperature is lower than 40°C , the fan stops.

Parca(;?jiter Parameter Name | Default | Value Range Description
Braking unit fault 0: Disable | The system fgrably'
F1-10 rotection 111 ‘ enables braking unit
P 1: Enable fault protection.

This parameter is unmodifiable. When overcurrent, overload, or shoot through occurs on the
braking unit, the system forcibly performs protection to avoid damage to the braking unit.

Paré;?jiter Parameter Name | Default | ValueRange Description
0: Disable  |When three-phase
oo
F1-11 | inputexception 11 1:Enable |used to set whether
protection ioni
protection is
enabled.

Three-phase input abnormalities include phase loss, three-phase imbalance, and high power
grid voltage. When the ones place is set to 0, protection against power grid phase loss is not
enabled. When the ones place is set to 1, protection against power grid phase loss is enabled.
When the tens place is set to 0, protection against high power grid voltage is not enabled.
When the tens position is set to 1, protection against high power grid voltage is enabled. When
the hundreds place is set to 0, protection against three-phase imbalance is not enabled. When
the hundreds place is set to 1, protection against three-phase imbalance is enabled.

When F1-11is set to 0, the power supply unit does not detect any fault. When the system con-
tinues to run, the risk of damage to the system will increase.

Parcag?jeeter Parameter Name | Default | Value Range Description
0: Disable | The system
Communication forcibly performs
F1-13 exception 1 protection in case
. 1:Enable -
protection of communication
abnormality.
F1-14 temperature 1 P P
. 1: Enable in case of module
protection
overheat.
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EEPROM 0: Disable | The system forcibly
i performs protection
P except|'on ! 1: Enable in case of EEPROM
protection !
abnormality.

The preceding three parameters are unmodifiable. When communication abnormality, mod-
ule overheating, or EEPROM abnormality occurs, the system forcibly performs protection to
ensure system reliability.

Pals;;e;ter Parameter Name | Default Value Range Description
0: Disable | This parameter
. is used to set
Protection .
whether protection
of abnormal S
L is triggered when
communication )
F1-17 1 abnormality occurs
between power 1: Enable . S
. in communication
supply unit and
; . between the power
drive unit . :
supply unit and drive
unit.

When communication between the power supply unit and the drive unit is abnormal and F1-
17 is setto 1, the power supply unit reports the A16.13 alarm. When communication between
the power supply unit and the drive unitis abnormal and F1-17 is set to 0, the power supply
unit does not report the alarm.

supply unit and
drive unit

Parcac:ge;ter Parameter Name | Default Value Range Description
When
communication

Timeout time of between the power
communication supply unit and the
F1-18 between power 5.00s 1.00s to 20.00s | drive unit fails for the

time longer than the
value of F1-18, the
power supply reports
an alarm.

4.3 Settings of Information Exchange Between Power Supply Unit and

Drive Unit

When the power supply unit is faulty, it transfers a message to the drive unit. Then the drive

unit performs corresponding actions according to the message.

Pa?ggiter Parameter Name | Default | Value Range Description
1:Run When the power
2: Coast to supply unit detects
Drive unit stop a high power grid
F2-00 protection upon 2 3: Stop voltage fault, it
high grid voltage accordingto | transfers the "Coast
the setting to stop" command to
method the drive unit.
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Pa?::jiter Parameter Name | Default | Value Range Description
1:Run When the power
2: Coast to supply unit detects
Drive unit stop a low power grid
F2-01 protection upon 1 3: Stop voltage fault, it
low grid voltage accordingto | transfers the "Run"
the setting command to the
method drive unit.
1:Run When the power
2: Coast to supply unit detects
Drive unit stop a three-phase .
brotection upon unbalance fal:lt, it
F2-02 three-phase 3 3: Stop transfers the "Stop
unbalance according to accgrding to the
the setting setting method"
method command to the
drive unit.
1:Run When the power
2: Coast to supply unit detects
. . sto an input phase loss
F2-03 proltjerclt\t/ieoinult)on 3 3 SFZ fault, it transfers the
inout phase loss - >top "Stop according to
Putp accordingto | the setting method"
the setting command to the
method drive unit.
1:Run When the power
Drive unit 2: Coast to suppl){ unit o!etects
protection upon stop a braking unit §hoot
F2-04 braking unit shoot 2 3: Stop through fault, it
through accordingto | transfers the "Coast
the setting to stop" command to
method the drive unit.
1:Run When the power
Drive unit 2: Coast to suppl){ unit o!etects
protection upon stop a braking unit '
F2-05 braking unit 1 3: Stop overcurrent fault, it
overcurrent accordingto | transfers the "Run"
the setting command to the
method drive unit.
1:Run When th
- en the power
Drive unit it.ocpoast to supply unit detects a
F2-06 protection upon 1 : braking unit overload
braking unit 3: Stop fault, it transfers the
overload accordingto | "pun" command to
the setting the drive unit.
method
1:Run When th
; en the power
Drive unit iocsast to supply unit detects a
F2-09 protection upon 1 : communication fault,
communication 3: Stop it transfers the "Run"
fault accordingto | command to the
the setting drive unit.
method
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Pa?::jiter Parameter Name | Default | Value Range Description
1:Run When the power
2: Coast to supply unit detects
Drive unit stop an EEPROM felalult, it
. transfers the "Stop
F2-11 protection upon 3 3: Stop accordine t
EEPROM fault i ording to the
accordingto | setting method"
the setting command to the
method drive unit.
1:Run When the power
2: Coast to supply unit detects
Drive unit stop a module overheat
F2-12 protection upon 2 3: Stop fault, it transfers
module overheat accordingto | the "Coast to stop”
the setting command to the
method drive unit.

All preceding parameters are unmodifiable. When the power supply unit is faulty, the drive
unit performs related actions according to the preceding parameters. The table shows specific
meanings of parameters.

Parca(;gzter Parameter Name | Default | Value Range Description
1:Run When the power
2- Coast to supply unit detects
stop that the module
Drive unit temperature reaches
protection upon the warning value, it
F2-13 module overheat 3 3:Stop transfers the "Stop
warning accordingto | 5ccording to the
the setting setting method"
method command to the
drive unit.

When the power supply unit detects that the module temperature reaches the warning value,
it transfers the "Stop according to the setting method" command to the drive unit. You can
change F2-13 according to actual application.

Parcaon;lzter Parameter Name | Default Value Range Description
0:Run When the power
Power supply unit grid voltage exceeds
F2-14 protection upon 1 an input range, the
high grid voltage 1: Stop power supply unit
stops by default.

When the power grid voltage exceeds an input range, the power supply unit detects a high
power grid voltage fault, the power supply stops, and the bus voltage lowers down. You can
change F2-14 according to actual applications. High power grid voltage will result in rise in
bus voltage, causing braking unit actuation or triggering drive unit overvoltage suppression.
Excessive bus voltage may result in a risk of damage to the system.

4.4 Input Terminal Functions
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The MD810 series power supply unit provides five multi-functional DIs as standard. You can
assign different functions to DlIs according to the actual application.

Pa rca(?:jiter Parameter Name | Default | Value Range Description
oo | thinder |
oL | TR
F02 Oon |0 0005 1 alowng tave
F03 Pldon |0
re0s | e | o

These parameters are used to set the functions of multi-functional Dls, as described in the
following table.

Value Function Description
0 No function | Set 0 for reserved terminals to avoid malfunction.
1 Drive unit The power supply unit sends the operation command to
operation the drive unit.
.Cat')le inlet The power supply unit sends the operation command to
2 circuit breaker . . . .
the drive unit according to feedback signals.
feedback
. Au.xmary The power supply unit sends the operation command to
3 circuit breaker . : . )
the drive unit according to feedback signals.
feedback
Leakage . .
4 protection The power supply unit sends the operation command to

cwitch feedback the drive unit according to feedback signals.

Aterminal is used for fault reset. It has the same function
5 Faultreset | asthe RESET key on the keypad. Remote fault reset can
be implemented through this terminal.

Drive u.nlt The power supply unit sends the "operation disabled"
6 operation . .
. command to the drive unit.
disabled
7 Drive unit coasts | The power supply unit sends the "Coast to stop"
to stop command to the drive unit.

Drive unit stops
8 |accordingtothe
setting method

The power supply unit sends the "Stop according to the
setting method" command to the drive unit.

Power supply
9 unit operation
enabled

The bus voltage is established and constant bus voltage
is remained.

If the DI is prone to be interfered and malfunctions, you can increase the values of parameters
in the following table to enhance anti-interference performance However, increase of the DI
filter time will slow down the response of the DI.
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Parcac?gjzter Parameter Name | Default | Value Range Description
] . 0.010s to
F4-05 DI1 filter time 0.010s 50005
F4-06 DI2 filter time 0.010s 0.010s to
5.000s These parameters
) ) 0.010s to are used to set the
F4-07 DI3 filter time 0.010s 5.000s software filter time
. . 0.010s to of the DI status.
F4-08 D4 filter time 0.010s 50005
. ) 0.010s to
F4-09 DI5 filter time 0.010s 50005
. 0.00s to
F4-10 DI1 valid delay 0.00s 600.005
. 0.00s to
F4-11 DI2 valid delay 0.00s 600.005
) 0.00s to
F4-12 DI3 valid delay 0.00s 600.005
) 0.00s to
F4-13 DI4 valid delay 0.00s 600.005
F4.14 DI5 valid delay 0.00s 0.00s to These parameters

600.00s are used to set the
0.00s to delay time of the DI
600.00s state change.

F4-15 DIl invalid delay 0.00s

F4-16 DI2 inactive delay | 0.00s 28)00382
F4-17 DI3invalid delay 0.00s (6)(%)3;2
F4-18 DI4 invalid delay 0.00s 2(3(?3;2
F4-19 DI5 invalid delay 0.00s gé)é)z(t)z

F4-10 to F4-19 are used to set the delay time of the DI state change.

Parameter

Code Parameter Name | Default | Value Range Description

Ones place: DI1
. Tens place: DI2
F4.p0 | D'activemode 0 Hundreds: DI3
selection
1: Active high Thousands: DI4
Ten thousands: DI5

0: Active low

F4-20 is used to set an active status mode of a DI.
When it is set to active low, the Dl is active at low level between the DI and COM.

When it is set to active high, the Dl is active at high level between the DI and COM.
4.5 Relay Output Terminal Functions

The MD10 series power supply unit provides three groups of multi-functional relay output
terminals.
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Parameter De- ..
Code Parameter Name fault Value Range Description
T1A/T1B/T1C
F5-00 output function 0
selection
F5-01 oEAﬂ?uBézgn 0 0to 15 For details, refer to the
P . following table.
selection
T3A/T3B/T3C
F5-02 output function 0
selection
0: Active high Ones: T1A,T1B,and T1C
Relay output : Tens: T2A, T2B, and T2C
F5-09 terminal active 000 ) ’ ’
status selection 1: Active low |Hundreds: T3A, T3B, and
T3C

These parameters define output logic of output terminals T1A, T1B, T1C, T2A, T2B, T2C, T3A,
T3B, and T3C.

0: Active high. The relay output terminal is active at high level between it and the correspond-
ing common terminal.

1: Active low. The relay output terminal is active at low level between it and the corresponding

common terminal.

The following table describes the output terminal functions.

Value Function Description
0 No output The output terminal has no function.
The power supply unit is normal. When the power supply
1 Running allowed unit sends the "Run" command to the drive unit, the
terminal outputs ON signals.
) Fault output Whep the power supply unit is faulty, the terminal outputs
ON signals.
3 Alarm output Wheq the power supp!y unit reports an alarm, the
terminal outputs ON signals.
Breaker actuation Wheq thre'e—phase input voltage is tqo high or the braking
4 transistor is shoot through, the terminal outputs ON
output .
signals to actuate the breaker.
5 Bus undervoltage When thg power supply ur'ut detects bus undervoltage,
the terminal outputs ON signals.
6 Bus overvoltage Whep the power suppl.y unit detects bus overvoltage, the
terminal outputs ON signals.
- Bus voltage normal When the power su.pply unit detects Fhat the bus voltage
is normal, the terminal outputs ON signals.
8 Bus voltage abnormal When the power supp.ly unit detects thgt the bus voltage
is abnormal, the terminal outputs ON signals.
9 Three-phase input | When the power supply unit detects that three-phase
abnormal input is abnormal, the terminal outputs ON signals.
10 Three-phase input | When the power supply unit detects that three-phase
normal input is normal, the terminal outputs ON signals.
Module When the power supply unit detects a module
11 overtemperature fault . .
output overtemperature fault, the terminal outputs ON signals.
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Value Function Description
Module When the power supply unit detects that the module
12 overtemperature temperature exceeds the module warning temperature,
warning output the terminal outputs ON signals.

4.6 Fault Record Group

The last five faults of the power supply unit are recorded. For possible causes and solutions of

every fault, refer to “6.4 Fault List and Solution”.

FA-00 Fault code of the fifth fault Fault code of the last fault
FA-01 Fault subcode of the 5th fault Fault subcode of the last fault
FA-02 Bus voltage upon the 5th fault Bus voltage upon the last fault
Module temperature upon
FA-03 Module temperature upon the fifth fault ! perature up
the last fault
. . . Braking transistor temperature upon
FA-04 Braking transistor temperature upon the fifth fault
the last fault
FA-05 Braking circuit current upon the 5th fault Braking circuit cfl;[lrletntupon the last
FA-06 Grid voltage (Usr) upon the 5th fault Grid voltage (Usr) upon the last fault
FA-07 Grid voltage (Ust) upon the 5th fault Grid voltage (Ust) upon the last fault
FA-08 Grid voltage (Utr) upon the 5th fault Grid voltage (Utr) upon the last fault
Three-phase imbalance degree
FA-09 Three-phase imbalance degree upon the 5th fault P &
upon the last fault
FA-10 DI status upon the 5th fault DI status upon the last fault
FA-11 RO status upon the 5th fault RO status upon the last fault
. Stop command sent from the power
FA-12 | Stop command sent by the power supply unit upon the 5th fault .
supply unit upon the last fault
. . Total power-on time upon the
FA-13 Total power-on time upon the fifth fault (h)
last fault (h)
. ) . Total power-on time upon the
FA-14 Total power-on time upon the fifth fault (min) .
last fault (min)
. . Total power-on time upon the
FA-15 Total power-on time upon the fifth fault (s)
last fault (s)
FA-20 Fault code of the fourth fault
FA-21 Fault subcode of the 4th fault
FA-22 Bus voltage upon the 4th fault
FA-23 Module temperature upon the fourth fault
FA-24 Braking transistor temperature upon the fourth fault
FA-25 Braking circuit current upon the 4th fault Same as FA-00 to FA-15
FA-26 Grid voltage (Usr) upon the 4th fault
FA-27 Grid voltage (Ust) upon the 4th fault
FA-28 Grid voltage (Utr) upon the 4th fault
FA-29 Three-phase imbalance degree upon the 4th fault
FA-30 DI status upon the 4th fault
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FA-31 RO status upon the 4th fault

FA-32 | Stop command sent by the power supply unit upon the 4th fault
FA-33 Total power-on time upon the fourth fault (h)
FA-34 Total power-on time upon the fourth fault (min)
FA-35 Total power-on time upon the fourth fault (s)
FA-40 Fault code of the third fault

FA-41 Fault subcode of the 3rd fault

FA-42 Bus voltage upon the 3rd fault

FA-43 Module temperature upon the third fault
FA-44 Braking transistor temperature upon the third fault
FA-45 Braking circuit current upon the 3rd fault
FA-46 Grid voltage (Usr) upon the 3rd fault

FA-47 Grid voltage (Ust) upon the 3rd fault

FA-48 Grid voltage (Utr) upon the 3rd fault

FA-49 Three-phase imbalance degree upon the 3rd fault
FA-50 DI status upon the 3rd fault

FA-51 RO status upon the 3rd fault

FA-52 | Stop command sent by the power supply unit upon the 3rd fault
FA-53 Total power-on time upon the third fault (h)
FA-54 Total power-on time upon the third fault (min)
FA-55 Total power-on time upon the third fault (s)
FA-60 Fault code of the second fault

FA-61 Fault subcode of the 2nd fault

FA-62 Bus voltage upon the second fault

FA-63 Module temperature upon the second fault
FA-64 Braking transistor temperature upon the second fault
FA-65 Braking circuit current upon the 2nd fault
FA-66 Grid voltage (Usr) upon the 2nd fault

FA-67 Grid voltage (Ust) upon the 2nd fault

FA-68 Grid voltage (Utr) upon the 2nd fault

FA-69 Three-phase imbalance degree upon the 2nd fault
FA-70 DI status upon the 2nd fault

FA-71 RO status upon the 2nd fault

FA-72 | Stop command sent by the power supply unit upon the 2nd fault
FA-73 Total power-on time upon the second fault (h)
FA-74 Total power-on time upon the second fault (min)
FA-75 Total power-on time upon the second fault (s)
FA-80 Fault code upon the first fault

FA-81 Fault subcode of the 1st fault

FA-82 Bus voltage upon the 1st fault

FA-83 Module temperature upon the first fault
FA-84 Braking transistor temperature upon the first fault
FA-85 Braking circuit current upon the 1st fault
FA-86 Grid voltage (Usr) upon the 1st fault

FA-87 Grid voltage (Ust) upon the 1st fault

FA-88 Grid voltage (Utr) upon the 1st fault

FA-89 Three-phase imbalance degree upon the 1st fault
FA-90 DI status upon the first fault

FA-91 RO status upon the first fault

FA-92 | Stop command sent by the power supply unit upon the first fault
FA-93 Total power-on time upon the first fault (h)
FA-94 Total power-on time upon the first fault (min)
FA-95 Total power-on time upon the first fault (s)

Same as FA-00 to FA-15
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4.7 Parameter Management

Parcaégiter Parameter Name | Default Value Range Description
FP-00 User password 0 0 to 65535 Itis used to set a password.

If FP-00 is set to any non-zero number, the password protection function is enabled. You must
input the password correctly to enter the function parameter editing mode. Otherwise, you
cannot view or modify the parameters. Make sure to remember the password you set.

If this parameter is set to 00000, the previously set user password is cleared, and the password
protection function is disabled.

Parame- Parameter -
ter Code Name Default Value Range Description
0: No operation These parameters
. allow you
1: Restore parameters (excluding ¢ ¢
FP-01 Parameter 0 groups FA and FP) to default settings | ©© pertgrm h
h initialization 2: Clear records operations suc
as parameter
4: Back up current user parameters .
restoration and
501: Restore user backup parameters
backup.

1: Restore parameters (excluding groups FA and FP) to default settings

2: Clear records. Fault records and cumulated running time of the power supply unit are
cleared.

4: Back up current user parameters

Settings of current parameters are backed up, so that these parameters can be restored after
the user sets the parameters incorrectly.

501: Restore parameters that are backed up by setting FP-01 to 4.

Parg:;e;ter Parameter Name | Default Value Range Description
Parameter 0:Enable | Afteritis setto 1, all parameters
FP-02 modification 0 - Di cannot be modified
selection 1: Disable .

Set FP-02 to 1 to prevent any modification after you set parameters.

Parcac;zozter Parameter Name | Default | Value Range Description
When it is set to 0, a corresponding
FP-03 Parameter display 0 0: Hide monitoring parameter is not
attribute 1: Display  |displayed in level 0 menu through
the switchover of the shift key.

The following table describes the mapping between values of FP-03 and parameters. In the
level 0 menu, you can switch among the following parameters through the shift key.
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FP-03 Definition Description
DATAO Bus voltage
DATA1 Heatsink temperature
DATA2 Braking transistor temperature
DATA3 Braking circuit current
DATA4 Input voltage Usr
DATA5 Input voltage Ust
DATA6 Input voltage Utr 0: Hide
DATAT Three-phase imbalance degree 1: Display
DATA8 Dl state
DATA9 RO state
DATALO 0
DATALL 0
DATA12 Fault code
DATA13 Fault subcode

4.8 Monitoring Parameters

Parameters in group U0 are used to monitor running status of the power supply unit. You can
view them via the keypad to facilitate site commissioning or read parameter groups via com-
munication for host controller monitoring. The communication address is 0x7000 to 0x7021.

Mini-
Parame- Parameter Name mum Value Range Description
ter Code .
Unit
JO-00| Busvoltage (V) 0.1V | 0.0Vt02000.0V |Itdisplays the bus voltage of the power supply unit.
Heatsink o R R It displays the heatsink temperature of the power
U0-01 temperature (°C) e 20°Col247C supply unit.
Braking transistor R R R It displays the braking transistor temperature of the
U0-02 temperature (°C) e -20°Col247C power supply unit.
Braking circuit i It displays the braking circuit current of the power
U0-03 current (A) 0.01A supply unit.
JO-04 | Inputvoltage Usr 1V 0Vto 1000V |Itdisplays the effective value of input voltage Usr.
JO-05| Inputvoltage Ust 1V 0Vto 1000V |Itdisplays the effective value of input voltage Ust.
JO-06 | Inputvoltage Utr 1V 0Vto 1000V |Itdisplays the effective value of input voltage Utr.
Three-phase i o o, | It displays the degree of three-phase voltage
uo-07 imbalance degree 0.00% to 100.00% imbalance.
Dl state indication: "ON" represents high level and
"OFF" represents low level.
U0-08 Dl input state - - ‘ ‘ ‘
- o & o ‘.‘
DO state indication: "ON" represents high level and
"OFF" represents low level.
JO-09 | DO output state - - ‘ ‘

DC
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Parame-
ter Code

Parameter Name

Mini-
mum
Unit

Value Range

Description

U0-08

Dl input state

0x0000 to OXTFFF

It displays the state value of the DI. After the value is
converted to a binary number, each bit corresponds
to one DI signal. The value 1 indicates that the input
is high level. The value 0 indicates that the input is
low level. The corresponding relationship between
bits and Dls is as follows.

Low-orderbits | 7| 6| 5| 4| 3| 2| 1| 0

DI1
DI2
DI3
D14
DI5
DI6
DI7
DI8

High-order bits [ 15] 14] 13] 12] 11] 10] o] 8
L DI9

DI10
———— VDi1
VDI2
VDI3
VDI4
VDI5

U0-09

DO output state

0x0000 to 0x03FF

It displays the state value of the DO. After the value is
converted to a binary number, every bit of the binary
number corresponds to one DO signal. The value 1
indicates high level, and the value 0 indicates low
level. The relationship between bits and DOs is as
follows.

Low-orderbits [ 7] 6] 5[ 4] 3] 2] 1] o

High-order bits| 15| 14| 13[ 12 11] 10[ 9] 8

i

U0-12

Code of current
fault

1to 65535

It displays the current fault code of the power supply
unit.

UO-13

Subcode of current
fault

1to 65535

It displays the fault subcode corresponding to the
current fault code of the power supply unit.

U0-14

DI status after
delay

O0to31

It displays the state value of the DI. After the value is
converted to a binary number, each bit corresponds
to one DI signal. The value 1 indicates that the input
is high level. The value 0 indicates that the input is
low level. The corresponding relationship between
bits and Dls is as follows.

Low-orderbits | 7| 6| 5[ 4| 3| 2| 1] 0
L DIl
DI2
—— D3

DI4
DIS

UO-15

DI status after
positive and
negative logic
processing

0to31

It displays the input status after positive and negative
logic judgment on the DI value in U0-14.
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Mini-
Parame- Parameter Name mum Value Range Description
ter Code .
Unit
It displays the status of the DO after delay and after
being processed by positive and negative logic. After
the value is converted to a binary number, each bit
corresponds to one DO signal. The value 1 indicates
that the input is high level. The value 0 indicates that
RO status after the inputis low level. The corresponding relationship
U0-17 delay 1 Oto7 between bits and Dls is as follows.
Low-orderbits | 7] 6] 5| 4] 3] 2| 1] 0
I— DOL
— D0
D03
RO status after
U0-18 p05|t.|ve an<;| 1 0to7 It dlsplays the putput status after p05|t|vg and
negative logic negative logic judgment on the DO value in U0-17.
judgment
Current power-on It displays the running hours of the power supply unit
U0-20 time (h) 1h 01065535 from power-on to the current time.
Current power-on . It displays the running minutes of the power supply
U0-21 time (min) 1 min 0t059 unit from power-on to the current time.
Current power-on It displays the running seconds of the power supply
U0-22 time (s) 1 01059 unit from power-on to the current time.
Current power-on It displays the running milliseconds of the power
U0-23 time (ms) 1 010999 supply unit from power-on to the current time.
Fan control 0: The fan stops running.
- 1 Otol
U0-24 command word 1: The fan always runs.
Control command 0: The braking transistor is turned off.
- word of brakin 1 Otol
U0-25 unit & 1: The braking transistor is turned on.
Power supply 1:Run
unitand drive 2: Coast to stop
Uo-27 unit interaction 1 1to3 _ _
command word 3: Stop according to the setting method
Total power-on It displays the running hours of the power supply unit
U0-30 time (h) 1 01065535 from the first power-on to the current time.
Total power-on It displays the running minutes of the power supply
U0-31 time (min) 1 0t059 unit from the first power-on to the current time.
Total power-on It displays the running seconds of the power supply
U0-32 time (s) 1 01059 unit from the first power-on to the current time.
Total power-on It displays the running milliseconds of the power
U0-33 P 1 0to 999 supply unit from the first power-on to the current

time (ms)

time.
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5 Process Application

This section introduces four commonly used process functions, including tension control,
wobble control, fixed length, and counting.

5.1 Tension Control

This section describes several tension control schemes, including open-loop tension torque
control, closed-loop tension speed control, closed-loop tension torque control, and constant
linear speed control, which is selected by B0-00.

1) Open-loop tension torque control

In this mode, no swing rod (floating roller) or tension sensor is required. Tension accuracy is
slightly low. This control mode is applicable to scenarios where tension accuracy is not criti-
cal.

q Material tension
e \ Roll ‘ S Runnin e - o N
/ . . h g N\
diameter

direction /

|
Y Winding ¢/ Main
~_machine . traction

’{/'ﬁw o . I

lL ‘ _/‘4

Al Running frequency a0

'ej T et T
-U*._/—._’—ffa:

MD810 MD810

The winding machine runs in open-loop tension torque control mode. The roll diameter is cal-
culated based on the linear speed and the output torque is calculated based on the material
tension requirement. You can set the friction compensation torque and inertia compensation
torque as needed.

2) Closed-loop tension speed control

In this mode, a swing rod (floating roller) or tension sensor is used to feed back material ten-
sion. The output frequency of the AC drive is regulated in the closed-loop mode to ensure sta-
ble swing rod position or constant tension control. It is suitable for applications with a swing
rod or tension sensor (speed change affects tension change slowly) and speed adjustment
margin.
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Winding linear
V—hspeed
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! Winding 7,

““machine

‘ Traction linear
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//// \\\

®
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. traction
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Al2
All  Runningfrequency a0

-ﬁ —————
—_———————

MD810 MD810

When the winding machine works in closed-loop tension speed control mode, two Al signal
channels receive potentiometer signals of the swing rod position and running frequency sig-
nals of the main traction motor, respectively. The roll diameter is calculated based on linear
speed control. The output frequency depends on the main frequency calculated based on the
linear speed and the closed-loop regulation based on swing rod position feedback.

Compared with the main frequency + PID mode of the general-purpose drive, this control
mode features the following with the roll diameter calculation: The main frequency can follow
the change of the linear speed more accurately, and the position control of the swing rod can
be more stable.

3) Closed-loop tension torque control

Material tension is fed back through the tension sensor. Closed-loop adjustment of the drive
output torque achieves constant tension control. This mode integrates the function of open-
loop tension control torque mode (mode 1). The tension accuracy is high through open-loop
tension calculation and close-loop tension adjustment. It is suitable for rigid elastic materials
or applications where there is no speed adjustment margin.

/,/ \\\\ //,m’ g
( Winding ) Main
~_machine ~_traction - g
Traction o
sensor ==
Traction l
feedback
All Linearspeed a0

o ——
e e e e
e T e

MD810 MD810
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When the winding machine works in closed-loop torque control mode, two Al signal channels
receive tension sensor signals and running frequency signals of the main traction motor, re-
spectively. The open-loop tension reference and closed-loop adjustment of the tension sensor
are used together. The roll diameter calculation in the open-loop tension mode is reserved.
Inertia and friction compensation are calculated in the closed-loop adjustment and do not
need to be set. However, setting the inertia and friction compensation can optimize response
performance.

For scenarios where elastic materials (speed adjustment margin and tension sensor) and ten-
sion sensors are used, the closed-loop speed control mode (mode 2) can also be applied.

4) Constant linear speed control

This mode is applicable to scenarios without the main traction motor. The winding or unwind-
ing machine runs at a constant linear speed and serves as the traction motor.

Speed
measurement
device
K/ .
Cycle
measurement | ‘ /
(@) @
< Winding / _ Unwinding |
~_machine ~ ~_machine ~
W
DI Pulse
Cycle counting " )
signal
MD810 MD810

To keep the material running at a constant linear speed, the winding diameter must be ob-
tained. Two possible methods are shown in the preceding figure. 1) Use the DI to input the
revolution counting signal and use the cumulated thickness to calculate the roll diameter. 2)
Add a speed measuring device to the material. The speed is transmitted to the drive through
pulses. Calculate the roll diameter using the linear speed. Select one from the preceding two
methods or select other possible methods. Calculate the frequency according to the running
linear speed and roll diameter to achieve constant running speed without the main traction

motor. Select one from the three tension control modes for the unwinding machine according
to actual conditions.

Note

@ Note: The preceding section only describes the scenarios of the four tension control modes.
You can also use other applicable modes as required if the basic conditions are met.

The preceding section describes four typical tension control applications, which are deter-

mined by roll diameter, linear speed, and control feedback.
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Control Mode Roll Diameter M** Linear Speed Control Feedback
Open-loop tension torque control Required Not required "** Not required
Closed-loop tension speed control Required Required Required
Closed-loop tension torque control Required Not required Required

Constant linear speed control Required Not required Not required

Note 1: If the roll diameter is calculated based on linear speed control (B0-07 = 0), the linear
speed is required.

Note 2: Inertia and friction compensation are associated with the linear speed. To improve
open-loop tension torque control accuracy, the linear speed is required.

5.1.1 Control Mode Selection

Select a proper tension control mode and winding mode based on actual situations. Correct
running direction setting is necessary for proper tension control.

Parameter

Code Parameter Name Default | Value Range Description

0: Disable
1: Open-loop torque control mode
0 Oto4 2: Closed-loop speed control mode
3: Closed-loop torque control mode

Tension control mode
B0-00 selection

4: Constant linear speed control mode

B0-00 is used to select the tension control mode.
0: Disable

The MD810 has the same function as the general-purpose drive and can be used for direction
judgment and parameter auto-tuning.

1: Open-loop tension torque control mode

Tension/Position detection and feedback are not required. The drive controls torque output to
control the tension on the material in the torque control mode. It is recommended to use the
FVC mode to achieve optimal control effect.

2: Closed-loop tension speed control mode

Tension/Position detection and feedback are required. Based on the set main frequency cal-
culated through linear speed and roll diameter, the AC drive adjusts the output frequency by
superposing the PID closed-loop operation to achieve stable tension or position in the speed
control mode. The SVC, V/f, or FVC mode can be selected.

3: Closed-loop tension torque control mode

Tension detection and feedback are required. Based on the set torque in the open-loop torque
control mode, the AC drive controls the output torque to obtain the required tension by su-
perposing the PID closed-loop operation. It is recommended to use the FVC mode to achieve
optimal control effect.
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4: Constant speed control mode

In the speed mode, the AC drive adjusts its operating frequency according to the change of

the roll diameter to ensure that the drive runs at a constant linear speed. The SVC, V/f, or FVC
mode can be selected.

Pargg?jiter Parameter Name Default | Value Range Description
- 0: Winding
B0O-01 Winding mode 0 Otol 1: Unwinding

This parameter is used together with function 58 of the DI (winding/unwinding switchover ter-
minal) to determine the winding mode. When the winding/unwinding switchover terminal is
disabled, the winding mode is the same as the parameter setting. When the winding/unwind-

ing switchover terminal is enabled, the winding mode is opposite to the parameter setting.

Pag)rgzter Parameter Name Default| Value Range Description
i irecti 0: Default direction
FO-09 Runnlngd!rectlon 0 0to 1 . o
selection 1: Opposite to the default direction

Set this parameter to ensure that the motor running direction meets the winding/unwinding

requirements.

@ Initial running direction commissioning

The tension mode is not active (B0-00 = 0). In the speed control mode, the running direction is

described in th

e following table.

With-load Running Direction

No-load Running Direction (Speed
Control Mode)

Winding

Material direction
-

©

©

©_

-—
Material direction

©

Unwinding

Material direction
R

©

©

©_

—>
Material direction

(©

Note
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@ For thefirst run, determine the running direction and set the parameter properly. When the
switchover between winding and unwinding is required, either modify B0-01 directly, or
change the state of the winding/unwinding switchover terminal. Otherwise, malfunction may

occur.

5.1.2 Roll Diameter Calculation

The roll diameter is a required parameter in any tension control mode. Select a proper calcu-

lation method and set the related parameters correctly to ensure accuracy of the roll diame-
ter. Otherwise, the tension control function may fail.

€@ Roll diameter calculation parameter

Parameter
Code

Parameter Name

Default

Value Range

Description

BO-07

Roll diameter
calculation method

Oto6

0: Calculate the roll diameter based on
the linear speed

1: Calculate the roll diameter based on
the cumulative thickness

2:All
3:AI2
5: Pulse input (DIO1)
6: Communication (1000H)

0: Calculate the roll diameter based on the linear speed

This calculation method is independent of material thickness. The roll diameter is calculated
based on the linear speed and running frequency in real time, so the error is not accumulated.

Requirements:

Linear speed: see “5.1.3 Linear Speed”.

Mechanical transmission ratio: B0-03

Note
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@ This calculation method is applicable to central winding/unwinding instead of surface wind-
ing/unwinding. The following figure describes typical surface winding/unwinding, where the
AC drive shaft is not coaxial with the winding/winding shaft, so the roll diameter cannot be
calculated based on the linear speed.

MD810 MD810
[ Winding | \ L) N
| machine | - - (Unwinding
_\ /- \_machine /
e / \ \ YA } -
o _ N\ 4
o A J Belt
N PN - o=

1: Calculate the roll diameter based on the cumulative thickness

This calculation method does not require linear speed. The roll diameter is calculated based
on the cumulative material thickness and revolution counting signals. The calculation result is
stable, but the error is accumulated.

Requirements:
Material thickness: B0-31 to B0-36
Revolution counting signal source: Function 61 (revolution counting signal) of the DI

Operation relationship: B0-29 (number of pulses per revolution) and B0-30 (number of revolu-
tions per layer for wires)

2:All

3:AI2

5: Pulse input (DIO1)

6: Communication (1000H)

The roll diameter can be obtained by using methods 2 to 6. These methods can be used in sce-
narios where the roll diameter is directly measured by using a sensor or calculated outside the
AC drive.

When the preceding methods are used, the maximum winding diameter (B0-08) must be set
correctly according to the per unit relationship. If All is used as the roll diameter setting chan-
nel, the roll diameter that corresponds to 100.0% of All input is the maximum roll diameter
(B0-08).

@ Parameters related to the initial roll diameter
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Pag;geéter Parameter Name Default Value Range Description
Maximum roll - 0.1 mmto .
B0O-08 diameter 500.0 millimeter £000.0 mm Actual full roll diameter

In the tension control mode, this parameter provides the following functions:

1) Upper limit of roll diameter operation;
2) Calibration of roll diameter-related values. See parameters B0-07 and BO-10.

3) Optional unwinding roll diameter after resetting (see B0-10).

Pa;za(:r(wjiter Parameter Name Default Value Range Description
Empty roll - 0.1 mmto .
B0-09 diameter 100.0 millimeter £000.0 mm Actual empty roll diameter

In the tension control mode, this parameter provides the following functions:
1) Lower limit for roll diameter calculation

2) Optional winding roll diameter after resetting (see B0-10)

Par&r:jzter Parameter Name Default | Value Range Description
0: Digital setting
Initial Roll Diameter 1:AlL
BO-10 Source 0 Otod 2: AI2
4: Communication (1000H)

When the system is shut down due to reel replacement, running faults, or other reasons, the
roll diameter often changes. To ensure accurate roll diameter during startup of the system, roll
diameter must be reset by enabling the function 54 (roll diameter reset) of the DI.

This parameter is used to select the input channel of the initial roll diameter.
0: Digital setting

The source of the initial roll diameter is dependent on functions 55 and 56 of the DI (initial roll
diameter selection terminal) and related to the winding mode.

For example,

B0-10 is set to 0, DIlis assigned with function 55, and DI2 is assigned with function 56. The
following table describes the relationship between the initial roll diameter source and the DI.

DI2 DI1 Initial Roll Diameter Source

0 0 B0-09 (winding) or B0-08 (unwinding)
0 1 BO-11

1 0 B0-12

1 1 B0O-13

By default, the source of the initial roll diameter is set to B0-08 or B0-09, depending on the
winding mode.

1: All
2: Al2
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4: Communication (1000H)

The initial roll diameter can be obtained by using calculation methods 1 to 4. When the pre-

ceding methods are used, the maximum winding diameter (B0-08) must be set correctly ac-
cording to the per unit relationship.

Pag;giter Parameter Name Default Value Range Description
. . 0.1 mmto
BO-11 | Initial roll diameter 1 |100.0 mm 6000.0 mm
. . 0.1 mmto
B0-12 | Initial roll diameter2 |100.0 mm 6000.0 mm See B0-10.
i, . 0.1 mmto
B(0-13 | Initial roll diameter 3 |100.0 mm 6000.0 mm
Parg::jzter Parameter Name Default | Value Range Description
. 0.1 mmto This parameter shows the current roll
BO-14 | Current roll diameter 6000.0 mm diameter in real time.

The current roll diameter can be modified by editing this parameter, and the roll diameter

calculation result will overwrite this parameter. This method can also be used to reset the roll
diameter.

Parg(;r(\jzter Parameter Name Default | Value Range Description
Roll diameter reset 0: Disable
BO-18 during running Otol 0 1:Enable

This parameter can be used to enable roll diameter reset during operation.

€ Parameters for roll diameter calculation based on linear speed (roll diameter calculation is

affected only when B0-07 is set to 0)

Pa;:a(;r(wjiter Parameter Name Default | Value Range Description
This parameter specifies the ratio
Mechanical of motor speed to reel speed. Set
BO-03 transmission ratio 1.00 0.01to 300.00 B0-03 based on the mechanical
transmission structure.

When the linear speed is used to calculate the winding diameter (B0-07 = 0), the larger the pa-
rameter is, the larger the calculated winding diameter is, and vice versa. Referring to this rule,

the parameter can be corrected according to the deviation between the calculated value and
the actual value of the roll diameter.

Parcaércwlzter Parameter Name Default Value Range Description
B0-06 Mslmen;;”fgilzjfr 20.0m/ |0m/minto6500.0| This parameter takes effect only
- _SP ) min m/min when B0-07 is set to 0.
diameter calculation

When the linear speed is lower than the value of B0-06, the current roll diameter is remained.
When the linear speed is higher than the value of B0-06, the roll diameter is calculated.

This parameter can be used to solve the problems that the running frequency is low or the
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winding diameter calculation is incorrect during acceleration.

Par;:a(;r(wjiter Parameter Name Default Value Range Description
Roll diameter filter This parameter takes effect only
BO-15 time >:00s 0.00s to 10.00s when B0-07 is set to 0.

You can set this parameter to filter the result of roll diameter operation and suppress the jitter
of roll diameter.

The larger the parameter value, the smoother the winding diameter operation, and the longer
the winding diameter change delay.

Rule: When the winding diameter changes linearly, the time that the calculated winding diam-
eter lags behind the actual winding diameter is basically equal to the parameter value.

i r;;r:jzter Parameter Name Default Value Range Description
Roll diameter ch 0:Disable Thi ter takes effect onl
oll diameter change is parameter takes effect only
BO-16 rate 0 0.1 mm/s to when B0-07 is set to 0.
1000.00 mm/s

You can set B0-16 to a non-zero value to limit the change of roll diameter per unit of time and
prevent abnormal fast change. If the value is too small, the change of roll diameter will be ex-
cessively limited, which will affect the real-time operation of roll diameter. Set this parameter
properly according to the actual situations.

Pa;za(:r(wjiter Parameter Name Default Value Range Description
0: Disable
1: Decrease inhibited during
Roll diameter change winding, and increase inhibited
BO-17 direction limit 0 Otol during unwinding
This parameter takes effect only
when B0-07 is set to 0.

Set this parameter to limit the direction change of the roll diameter. Use it under the condition

of setting B0-16 reasonably. Otherwise, if there is abnormal fluctuation of roll diameter, exces-
sive deviation of winding diameter calculation result will be caused.

@ Parameters for roll diameter calculation based on cumulative thickness (roll diameter calcu-

lation is affected only when B0-07 is set to 1)

Pag;r(wjeéter Parameter Name Default Value Range Description
This parameter specifies the
B(0-29 | pulses per revolution 1 1to 60000 number of pulses per revolution of
the reel.
This parameter specifies the
number of revolutions for each
B0-30 |Revolutions per layer 1 1to 10000 layer of winded materials, generally
used for wire rods. For wire rods,
set B0-30 to 1.
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Parca(;geéter Parameter Name Default Value Range Description
e of 0: Digital setting
Maximum number o
BO-31 input channels 0 Oto2 AL
2: Al2

You can set B0-31 to select an input channel of material thickness.

0: Digital setting
When B0-31 is set to 0, the material thickness is affected by DI terminal functions 62 and 63 (the
material thickness selection terminals).
Example:B0-31 = 0.DI1is set toDIFunction62DI2is set toDIFunction63: Material thickness:

DI2 DI1 Initial Roll Diameter Source
0 0 It is determined by B0-32.
0 1 Itis determined by B0-33.
1 0 It is determined by B0-34.
1 1 It is determined by B0-35.
1: AlL
2: A2

The initial roll diameter can be obtained by using calculation methods 1 to 3. When the pre-

ceding channels are used, the maximum material thickness (B0-36) must be set correctly
based on the per-unit relationship.

parca:;tzter Parameter Name Default Value Range Description
B0-32 | Material thickness 0 milﬂﬁiter 0.00 mm :;3 100.00
B(-33 | Material thickness 1 mil(l)i.r(;leter 0.00 mr:‘n:;) 100.00
B(0-34 | Material thickness 2 milﬂﬁleter 0.00 mnr?wtrg 100.00 See B03L.
B(0-35 | Material thickness 3 mil?i.r?witer 0.00 mnr:q:]: 100.00
B0-36 | Mdmummaterial | gy |0.00 MM 0100.00

5.1.3 Linear Speed

In the closed-loop speed control mode, the winding synchronous frequency reference is cal-

culated based on the linear speed. Linear speed is required in roll diameter calculation. Linear

speed can also be used for pre-drive, inertia compensation, friction compensation, and other

functions. Therefore, the linear speed is an important part in tension control.

Parameter
Code

Parameter Name

Default

Value Range

Description

B0-04

Linear speed input
source

Oto6

0: No input
1:All
2: AI2

4: Pulse
reference

5:
Communication
6:
Communication
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0: No output

1to 6: If the linear speed is input through the preceding channels, the maximum linear speed

(B0-05) must be set properly based on per-unit relationship.

Pa?:;iter Parameter Name Default Value Range Description
Maximum linear . 0.0 m/min to Itis used to set the maximum
BO-05 speed 1000.0 m/min 6500.0 m/min linear speed.

It corresponds to the actual linear speed when 100.0% is input for channel 1 to 6 of D1-04. (It
differs from the maximum linear speed required by production.)

When the linear speed is used to calculate the winding diameter (B0-07 = 0), the larger the pa-
rameter is, the larger the calculated winding diameter is, and vice versa. Referring to this rule,
the parameter can be corrected according to the deviation between the calculated value and
the actual value of the roll diameter.

PaE:a:;iter Parameter Name Default Value Range Description
0:AlL
1: AI2
Source of constant 2: Reserved
BO-41 linear speed 0 Oto4 3: Pulse reference
4: Communication (1000H)
5: Communication (731AH)

B0-41 is used to select the target linear speed source in the constant linear speed control
mode. This parameter is also calibrated based on the maximum linear speed (B0-05).

5.1.4 Tension Reference

In the open-loop torque control mode (B0-00 = 1) or closed-loop torque control mode (B0-00
=3), tension control is implemented by controlling the output torque. Therefore, set the target
tension based on material characteristics and production requirements.

Pag?jzter Parameter Name Default Value Range Description
0: B1-01
1: All

Tension reference 2:AlI2
- 0 Oto5
B1-00 source 3: Reserved

4: Pulse reference
5: Communication (1000H)

0:B1-01

1to 5: Indicates the ratio (in percentage) of the target tension to the maximum tension. The
maximum tension (B1-02) must be set properly based on the per-unit relationship.

Parameter Parameter ..
ol Name Default | Value Range Description
Tension digital 0 N to 65000
B1-01 setting 50 N \ See value 0 of B1-00.
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It is used to set the maximum tension,
corresponding to the tension value when
) 100.0% is input for channels 1 to 5 of B1-
B1-02 Maximum 200N | ONT063000 160\ hen the actual tension does not meet

tension N . .

requirements, corrections can be performed

by editing this parameter without changing Al,
pulse input signals, or curves.

5.1.5 PID Closed-Loop Adjustment

In the closed-loop speed control mode (B0-00 = 2) and closed-loop torque control mode (BO-
00 = 3), PID closed-loop adjustment based on the open-loop reference is important to ensure
control accuracy. Therefore, the parameters for PID closed-loop adjustment must be set prop-
erly.

When B0-00 is set to 2 or 3, set closed-loop control parameters in group FA, such as PID refer-
ence source, PID feedback source, PID direction, and PID proportional, and PID integral based
on actual conditions.

Note

@ If the tension control mode is used, the PID reference source is set
through parameters in group B1.

For descriptions of these parameters, see section of group FA. The following section only in-
troduces settings which are different from common PID parameters.

The roll diameter-based PID parameter switchover function is added for the tension control
mode.

Pag;geéter Parameter Name Default Value Range Description
6: Automatic adjustment mode 1
based on roll diameter
FA-18 .PID paramete.r. 0 6107 . .
switchover condition 7: Automatic adjustment mode 2
based on roll diameter

6: The first group of PID parameters is used at empty roll. The second group of PID parameters
is used at full roll. For other situations, the PID parameters change linearly.

7: The first group of PID parameters is used at empty roll. The second group of PID parameters
is used at full roll. If the roll changes between a specific range determined by FA-19 and FA-20,
the PID parameters change linearly. See the illustration below.
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First group of
PID parameters — 7
FA-05, FA-06, FA-07

Second group of
PID parameters
FA-15, FA-16, FA-17

'y
PID parameter

Roll diameter/

‘ Maximum roll diameter

[
!
100. 0%

First group of
PID parameters — 7
FA-05, FA-06, FA-07

Second group of
PID parameters  — —
FA-15, FA-16, FA-17

PID parameter

| Roll diameter/

Maximum roll diameter|

I
.
FA-20

6: Automatic adjustment 1 based on the roll diameter

5.1.6 Frequency and Torque Limit

7: Automatic adjustment 2 based on the roll diameter

In different modes, to implement special functions, such as runaway prevention, disconnec-
tion, closed-loop adjustment limit, and reverse tightening, limit the frequency and torque
properly by setting related parameters.

@ Parameter for frequency limit in the tension control mode

Parca(;ztzter Parameter Name Default Value Range Description
Unwinding reverse 0: Disabled  |It is used to set the unwinding
B0-02 | .. aing : 0 0 m/min to 6500.0 | action at material zero speed in the
tightening selection . .
m/min tension control mode.

When B0-02 is set to 0, the unwinding reel has no output and the material is not tightened at
material zero speed.

When B0-02 is set to 0.1 m/min to 6500.0 m/min, the unwinding reel runs in the direction re-
verse to the set linear speed when running without material or with loose material. Under the
condition of material zero speed, the output is maintained and the material is tightened.

Pa?(:giter Parameter Name Default Value Range Description
0: Unlimited
(can be set to be

- limited by the

B0O-28 Wlﬁrili:gséiggtl;ggcy 0 frequency upper | By default (B0-28 = 0), the upper
limit) limit of the winding frequency is
1: Limited by BO- not limited. To prevent material
26 and B0-27 breaking and runaway, the left

Winding f parameters can be set to limit the
B0O-26 n lil:q%t \:t;?uueency 50.0% 0.0% to 100.0% | winding frequency upper limit.
B0-27 W'”ﬂ'ﬂ:itﬁigf”‘iy 5.00% | 0.0%to 100.0%

When B0-28 is set to 1, the winding frequency upper limit is obtained according to the fol-
lowing formula based on the synchronous frequency (the running frequency of the winder

matching the current linear speed) and the maximum frequency (the running frequency of the

winder matching the maximum linear speed):

Winding frequency upper limit = Synchronous frequency x (1 + B0-26) + Maximum frequency x B0-27
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Parca(;geéter Parameter Name Default Value Range Description
Frequency
B1-05 | acceleration timein 1.0s 0.0s to 6500.0s
torque control Set B1-05 and B1-06 to change the
= slope of the frequency upper limit
requency with time.
B1-06 | deceleration timein 1.0s 0.0s to 6500.0s
torque control

In the tension control mode, the frequency upper limit affects the motor output. Generally,
you do not need to set B1-05 and B1-06. In special cases, you can set them properly according
to torque output requirements.

Example

Take the winding state as an example. To establish the tension at startup, set B1-05 to a value
smaller than the acceleration time of the traction motor. To hold the tension during stop to
avoid loose material accumulation, set B1-06 to a value larger than the deceleration time of
the traction motor.

For similar purposes, you can set the parameters according to actual conditions or control the
start or stop time sequence logic of different motors through the PLC.

@ Parameter for adjustment limit in speed closed-loop mode

Parameter

Code Parameter Name Default Value Range Description
Limit selection in 0: Limited by B0-26 and B0-27
BO-28 | speed closed-loop 0 Otol 1: Fixed to the frequency set by BO-
mode 26

B0-26 Limit value in speed

50.0% 0.0% to 100.0%
closed-loop mode

BO-27 Limit offset in speed

5.00Hz |0.0Hzto 100.0 Hz
closed-loop mode

To ensure the system stability, when the open loop references and closed loop adjustment are
used, the closed loop adjustment amount should be limited to avoid system vibration. During
speed closed-loop adjustment, based on the synchronization frequency (the running fre-
quency that the rewinder matches the current linear speed) and the limit offset in the speed
closed-loop mode, the closed-loop adjustment amount and the speed closed-loop limit offset
can be limited.

B0-28=0: The closed-loop adjusted output frequency can be limited based on the open-loop
frequency and the maximum frequency.

B0-28=1: The closed-loop adjustment is limited to a fixed frequency, which is determined by
FA-32.

@ Parameter for adjustment limit in torque closed-loop mode

Parameter

Code Parameter Name Default Value Range Description
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It is used to limit the ratio (in
percentage) of the adjustment
amount in the torque closed-
50.0% 0.0% to 100.0% |loop mode to the open-loop
torque reference in the torque
closed-loop control mode (BO-
00 is set to 3).

Torque limit in tension
B1-16 closed-loop mode

Main frequency and
auxiliary frequency in 0: Disable

BO-38 closed-loop tension 1: Enable
torque mode

5.1.7 Inertia and Friction Compensation

This function is applicable only to the torque control mode. Set parameters in this section
properly to optimize the tension control effect, improve the tension stability, and increase the
system response speed.

These parameters can be set for the open-loop torque control mode (B0-00 = 1) and generally
do not need to be set for the closed-loop torque control mode (B0-00 = 3).

@ Running friction compensation parameters

When the motor runs stably, the output torque is used for material tension establishment and
rotation friction. If the rotation friction cannot be ignored, the output torque needs compen-
sation for friction.

Pagzeeter Parameter Name Default Value Range Description
Friction force The actual friction force compensation
B1-07 compensation 0.0% 0.0% to 50.0% P
coefficient equals F1-07 x motor rated torque.

In the tension control mode, the AC drive automatically sets the target torque according to
the tension reference and roll diameter and decreases (unwinding) or increases (winding) the
target torque according to B1-07. This can offset the effect of friction on material tension.

Parameter

Code Parameter Name Default Value Range Description

Friction force The actual friction force
- . 0.0% |-50.0% to +50.0% | compensation correction value
compensation curve P
P equals B1-17 x motor rated torque.

In most scenarios, friction may vary with running frequency and roll diameter. Using B1-17
may not achieve ideal friction compensation effect. In this case, use B1-17 and B1-18 together.
For details, see B1-18.
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Parameter

Code Parameter Name Default Value Range Description

0: Running frequency
1: Linear speed

2: Multi-segment friction force

Friction force S
B1-18 compensation curve 0 Oto4 compensation curve 1

3: Multi-segment friction force
compensation curve 2

4: Roll diameter

Five friction compensation modes are available to meet the complex friction change rule.
0: Running frequency

In some scenarios, the friction changes with the system running frequency. When B1-18 is set
to 0, the friction compensation value is determined using the following formula:

Friction compensation torque = B1-07 x (1 + Running frequency/Maximum frequency x B1-17)

1: Linear speed

This mode is similar to the mode when B1-18 is set to 0. The friction compensation correction
is based on linear speed and the friction compensation value is determined using the follow-
ing formula:

Friction compensation torque = B1-07 x (1 + Linear speed/Maximum linear speed x B1-17)

2: Multi-segment friction force compensation curve 1

In some scenarios, the friction does not change linearly with the running frequency. In this
case, the multi-friction compensation curve can be used to implement the friction compensa-
tion correction. For details, see B1-19 to B1-24.

3: Multi-segment friction force compensation curve 2

Compared with multi-segment friction force compensation curve 1, multi-segment friction
force compensation curve 2 is more flexible but more parameters need to be set. For details,
see B1-19 to B1-30.

4: Roll diameter

This mode is similar to mode 0. The friction compensation is based on roll diameter and the
friction compensation value is determined using the following formula:

Friction compensation torque = B1-07 x (1 + Roll diameter/Maximum roll diameter x B1-17)
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Par;:a(;geéter Parameter Name Default Value Range Description
Multi-segment
friction
- 0, 0, 0,
B1-19 compensation torque| 0% 0.0% to 50.0%
1
Multi-segment
friction
- 0, 0, 0,
B1-20 compensation torque | 0% 0.0% to 50.0%
2
Multi-segment
friction
- 0, 0, 0,
Bl-21 compensation torque| 0% 0.0% to 50.0%
3
Multi-segment
friction
- 0, 0, 0,
B1-22 compensation torque| 0% 0.0% to 50.0%
4
Multi-segment
friction
- 0, 0, 0,
B1-23 compensation torque| 0% 0.0% to 50.0%
5
Multi-segment
friction
- 0, 0, 0,
B1-24 compensation torque 0.0% 0.0% to 50.0%
6 These parameters are used for
: multi-segment friction force
Mul’;ljste'gment 0.00 Hz to compensation curves 1 and 2.
riction .
B1-25 compensation 0.00 Hz F:eaxlljz::q
inflection point 1 q y
Multi-segment 0.00 Hz to
B1-26 friction 0.00 Hz rﬁaximum
compensation ’ frequenc
inflection point 2 q y
Multi-segment 0.00 Hz to
B1-27 friction 0.00 Hz maximum
compensation ’ frequenc
inflection point 3 q y
Multi-segment
B1-28 friction 0.00 Hz g{ggi:qzutn:
compensation ’ frequenc
inflection point 4 g y
Multi-segment
_— .00H
B1-29 friction 0.00 Hz i
compensation frequenc
inflection point 5 9 y
Multi-segment 0.00 Hz to
B1-30 friction. 0.00 Hz rﬁaximum
compensation frequenc
inflection point 6 q y

When B1-18 is set to 2, parameters B1-19 to B1-24 take effect. When B1-18 is set to 3, B1-19 to
B1-30 take effect.

The change curves of friction compensation values are as shown in the following figures. You

can set B1-18 based on actual conditions.
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@® When B1-18is set to 2, friction compensation curve 1 is as follows.

Friction compensation

A
B1-24

B1-23
B1-22

BL-21 [

I ] — :

B1-19|

5%

20% 40%60% 80% 1009 Running frequency

@® When B1-18is set to 3, friction compensation curve 2 is as follows.

Friction compensation

A
B1-24

B1-23
B1-22

B1-21 [

B1-20 [t

B1-19 -

Bl—iS Bl-26 B1-27 B1-28 B1-29 B1-30

@ Friction compensation parameters for startup

» Running frequency

In some scenarios, the reel is subject to large startup friction, which makes system startup
difficult. In this case, torque compensation can be provided during startup and canceled once

the system runs properly to ensure constant tension.

Parameter
Code

Parameter Name

Default

Value Range

Description

B1-03

Zero-speed
threshold

0.0%

0.0% to 20.0%

If the running frequency is lower than
the value of this parameter, startup
friction tension compensation will
be carried out according to B1-04. If
the running frequency is higher than
the value of this parameter, startup
friction tension compensation will
not be carried out.

B1-04

Zero-speed tension
rise

0.0%

0.0% to 100.0%

This parameter corresponds to the
percentage of tension reference and
must be set properly according to the
range of allowable material tension.
On the premise of ensuring startup,
the parameter value must be as small
as possible.

@ |Inertia compensation parameters

In the open-loop torque control mode, the output torque is used for material tension and
rotation inertia of the system during acceleration or deceleration.

In any of the following cases, consider inertia compensation:
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(1) Small material tension during acceleration of winding
(2) Large material tension during deceleration of winding
(3) Large material tension during acceleration of unwinding
(4) Small material tension during deceleration of unwinding

The inertia of a winding/unwinding system consists of mechanical inertia and material inertia.
The parameter can be set according to the relationship between mechanical inertia and mate-
rial inertia. If the material is heavy and the reel is light, only the parameters related to material
inertia need to be set, and vice versa.

Accurate linear speed is required for inertia compensation.

Pag\;iter Parameter Name | Default Value Range Description
Mechanical flywheel 2 |ON m?to 65535 N Set B1-08 based on the actual
B1-08 inertia ON-m m? mechanical flywheel inertia.

For general cylindrical mechanical reels, the theoretical value of mechanical flywheel inertia
can be obtained using the following formula:

6Dz = 78yb(0* ;)

Where, § isthe gravitational acceleration, /' is the density of machine materials, b is the
length of the mechanical reel, D and D, are the outer diameter and inner diameter of the me-

chanical reel (0 for a solid reel) respectively, and I is the transmission ratio. The international
units are applied.

The setting value can be adjusted according to the actual change of material tension during
acceleration or deceleration.

Parameter
Code

Bl-11 Material density 0 kg/m* 0-65535 kg/m® | Set these parameters based on
the material property and set the
0

B1-12 Material width » 0-65535 mm mechanical transmission ratio (BO-
millimeter 03) correctly.

Parameter Name Default Value Range Description

The AC drive automatically calculates the flywheel inertia according to the material density,
material width, reel diameter, and material roll diameter.

Pag;gzter Parameter Name Default Value Range Description
B1-09 Acceleration inertia 100.0% 0.0% to 200.0% An inevitable deviation exists
- compensation gain = i 7 | between the theoretical inertia and
the actual inertia, so the inertia
Deceleration inertia compensation effect may not be ideal
B1-10 compensation gain 100.0% | 0.0%t0200.0% | o\ en after the inertia parameters are
set.

These parameters can be fine-tuned to optimize the control effect. Taking the winding accel-
eration as an example. If the material tension is low, increase the value of B1-09 to enhance

the compensation effect. If the material tension is high, decrease the value of B1-09. The same
-239-



- 240 -

5 Process Application MD810 Series AC Drive (Multidrive System) Function Guide

rule applies to winding deceleration.

This set of parameters can facilitate commissioning.

@ Torque direction limit parameters

Paggzter Parameter Name Default Value Range Description
N 0: No limit )
B1-15 Torque direction 0 LR This parameter takes effect only
limit : gvifst,;ett%rque when B0-00 is set to 1 or 3.
innipite

After the friction and inertia compensation are added, the calculated torque is likely to be neg-
ative. The processing method can be set by this parameter when the torque is reversed. The
torque direction is not limited by default. You can set this parameter to inhibit reverse direc-
tion.

5.1.8 Taper

In some scenarios, the tension should be reduced with the increase of the roll diameter to
ensure smooth winding. For this purpose, set taper parameters properly. The parameters are
valid only in the winding mode (B0-01 =0).

Parameter

Code Parameter Name Default Value Range Description

T 0: Curve taper it dto set th "
aper curve is used to set the generation
B2-00 P 0 1: Multi-segment &

selection mode of the taper curve.

taper

0: Curve taper
The taper curve is generated based on the taper setting and the correction coefficient of taper
compensation (B2-03). For details, see B2-03.
1: Multi-segment taper
You can draw the tension-roll broken line graph based on the winding process requirements.
Up to five roll diameter inflection points are provided, and up to six segments of linear tension
can be set. The related parameters are listed below.
A F/Fo
B2-08

B2-10 [~
B2-12

B2-14

B2-16

B2-18

B2-19 — »D
Dui | B2:09 B2-11 B2-13 B2-15 B217 D,

Parameter Parameter Default Parameter Parameter Default
Code Name Code Name

Minimum roll o . . 0
B2-08 tension ratio 100% (defaultvalue) | B2-14 | Tension ratio 3 | 80% (default value)
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Inflection point

Inflection point

B2-09 1 150.0 millimeter B2-15 4 300.0 millimeter
B2-10 | Tensionratio 1 100.0% B2-16 | Tensionratio 4 70.0%
B2-11 Inflectlgn POINt | 500.0 millimeter B2-17 Inflectu;n POINt | 400.0 millimeter
B2-12 | Tensionratio2 90.0% B2-18 | Tension ratio 5 50.0%
Inflection point - Maximum roll o
B2-13 3 250.0 millimeter B2-19 tension ratio 30.0%
Parg::je;ter Parameter Name Default Value Range Description
. 0: B2-02 0: B2.02
B2-01 Tension taper 0 1: AlL :
source 1-3: Set by analog channels 1 to 2
2: AI2
B2-02 | Taper digital setting | 0.0% 0.0% to 100.0% | See value 0 of B2-01.
Correction value of 0 Itis used to set the correction
B2-03 taper compensation | millimeter 0-10000 mm value of taper compensation.

You can set the preceding parameters to set the curve taper based on the taper setting. The

taper value can be determined by using the following formula (multiple modes are available

and the following gives a typical example):

F =F,x{1—Kx |1—D, + D, )/(D + D, )|}

Where, F is the tension after taper is set; F, is the tension before taper is set, which is set
through B1-00; K is the taper value set through B2-01; D, is the empty roll diameter set through
B0-09; D is the current roll diameter set through B0-14; D, is the correction coefficient of taper
compensation set through B2-03.

Parca(;ztzter Parameter Name Default Value Range Description
Setting channel of 0: B2-06 0: B2-06
B2-05 | maximum external 0 1:AlL
taper 2 ALD 1-2: Set by analog channels 1 to 2

In some cases, the material tension is determined by the external actuator. In this case, the
external taper output function can be used to control the external executive parts to obtain
the tension taper.

The maximum external taper value determines the maximum taper output value when the

external taper output (function 18) is selected for FMP or AO (F5-06 to F5-08). The maximum
taper output value refers to the corresponding output value when the roll is empty. B2-05 is
used to set the channel of the maximum external taper.

Parca:;eéter Parameter Name Default Value Range Description
Digital setting of It defines the digital setting of the
B2-06 | maximum external | 100.0% 0.0% t0 100.0% |maximum external taper value.
taper See value 0 of B2-05.

5.1.9 Pre-charge
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The pre-charge function is applied to automatic reel replacement scenarios. To achieve shock-
less roll change, ensure that the linear speed of the new roll matches that of the material
when replacing a full roll with a new roll. For this purpose, enable function 57 (pre-charge) of
the DIl and set the pre-charge parameters properly.

Accurate linear speed and roll diameter are required for this function.

Parca(;giter Parameter Name Default Value Range Description
For pre-charge, the running
frequency is automatically
Pre-charge 0 o o. |calculated based on the linear
BO-19 frequency gain 0.0% 100.0% to 100.0% speed and roll diameter to ensure
matching with the linear speed of
the material.

For small deviation of linear speed, set BO-19 to increase or decrease the running frequency

during pre-charge, ensuring accurate linear speed matching.

Parcac;zzter Parameter Name | Default Value Range Description
i 0: F2-09
B0-20 Pre .ch.arge torque 0 0to1l
limit source 1: Torque in tension control mode

In the torque control tension mode, the target torque is automatically generated to meet the
material tension demand. In the normal operation mode, the target torque can also be set
according to F2-09. This parameter provides the preceding options for the source of the target

torque in the pre-charge mode. You can set it as required.

0: The target torque is set by F2-09.

1: The target torque is set according to the open-loop torque in the tension control mode (for
mode 1 and mode 3 only).

Pa?:;iter Parameter Name Default Value Range Description
The parameter takes effect when
Pre-charge torque o 0 o, |B0-20is set to 1 and is used to
BO-21 correction 0.0% 100.0% to 100.0% correct the tension control torque

in the pre-charge mode.

Pre-charge .
. This parameter takes effect only
B0-22 Cazglljll;iiiaorrrle(;cglray 0.0s 0.0s to 6500.0s when BO-0T is set £o 0.

During roll diameter calculation based on the linear speed, set this parameter to delay the
effective time of roll diameter calculation to avoid inaccurate or unstable roll diameter calcu-
lation within a short time after the pre-charge ends.

Parca(;lcwjzter Parameter Name Default Value Range Description
Pre-charge
B0-23 accelerationgtime 1.0s 0.0st06500.0s | These parameters are used to
Pre-ch change the pre-charge frequency
. re-charge acceleration or deceleration time.
B0-24 deceleration time 1.0s 0.0s to 6500.0s
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Parca::je;ter Parameter Name Default Value Range Description
Pre-charge . .
. 0: Disable This parameter takes effect only
BO-25 roll diameter 0 1: Enable when B0-07 is set to 1.
calculation function

When the roll diameter is calculated by thickness accumulation, the roll diameter increases/
decreases with the number of revolutions of the reel. At this time, set this parameter to 1

to avoid the cumulative error caused by the failure of roll diameter calculation during pre-
charge.

You can set this parameter as required.

5.1.10 1/O Functions

€ DI functions

The DI function facilitates the implementation and operation of tension control. The DI pro-
vides a wide range of functions in conjunction with the setting of related parameters.

The DI function is set through F4-00 to F4-09. Flexible communication functions can be im-
plemented through virtual DIs. The general terminal functions of the drive are not described
here.

1) DI function 54: Roll diameter reset

Roll diameter reset during reel replacement is necessary for tension control. It ensures accu-
rate roll diameter at the moment when the system is started after reel replacement, and also
ensures normal system startup and proper material tension.

2) DI functions 55 and 56: Initial roll diameter selection terminals 1 and 2

These functions provide initial roll diameter switchover modes to meet different requirements
for different reels or materials. For details of use, see B0-10.

3) DI function 57: Pre-charge input

When the terminal is activated, the AC drive is switched to the pre-charge speed control mode.
After the roll is changed, deactivate this terminal to activate the tension function.

4) DI function 58: Switchover between winding and unwinding

Winding/unwinding switchover is performed without parameter change, greatly facilitating
the operation. For details of use, see B0-01.

5) DI function 59: Roll diameter calculation stopped
When the terminal is activated, the roll diameter calculation is disabled.
6) DI function 60: Tension control forbidden

When the terminal is activated, the system exits the tension control mode and the AC drive re-
stores general AC drive functions (the frequency source and torque source are enabled based
on the general AC drive functions).

7) Dl function 61: Revolution counting signal
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When the roll diameter is calculated based on cumulative thickness, set this function for the
DI to input revolution count signals from the terminal.

8) DI functions 62 and 63: Thickness selection terminals 1 and 2

These functions provide material thickness switchover modes to meet different requirements
for materials with different thickness. For details of use, see B0-31.

€ AO/Pulse output function

In addition to the AC drive, the PLC or actuators also affect the tension control function. The
AC drive supports output of variables related to tension control, enriching means to realize the
tension control function.

The AO/pulse output is set through F5-06 to F5-08. The general terminal functions of the drive
are not described here.

1) Output function 18: External taper output

When the tension taper control is required and the material tension is determined by the ex-
ternal actuator, you can enable this function to output taper.

2) Output function 19: Roll diameter output

When the roll diameter is calculated in the AC drive and the calculation result needs to be out-
put, you can enable this function to output the result.

3) Output function 20: Tension output

You can enable this function to output the tension reference of the AC drive. The actual valid
tension after taper calculation is calibrated based on the maximum tension (B1-02).

5.1.11 Monitoring Parameters

The following table lists monitoring parameters.

Parameter Code | Parameter Name Value Range Minimum Unit Communication
Address
U1-00 L'”jfs:)slzjed 0.0 m/min to B0-05 | 0.1 m/min 7100H
Roll diameter -
Uil-01 display B0-09 to B0O-08 0.1 millimeter 7101H
Frequency 0.00 Hz to
1-02 calculated based on maximum 0.01 Hz 7102H
U
linear speed frequency
Ul-03 Tension reference 0N to B1-02 1N 7103H
Ul-04 Tension after taper 0N to B1-02 1N 7104H
U1-05 I:;%i?crg:t?gl] 0.0% to 200.0% 0.1% 7105H
0.00 Hz to Limit
Ul-06 PID output value in closed-loop 0.01 Hz 7106H
mode
- cceleration rate . .1 m/min/s
U1-07 Accelerati Largerr::;?SO.O m/ 0.1 m/min/ 7107H

For better control effect, conduct commissioning based on the measurements obtained using
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a speed measuring device or tape and comparison between such measurements with related
monitoring parameters.

5.1.12 Function Diagram

@ Function block diagram

\ 4
Ratio Friction BO-00 =1
A ti .
Actual tension Fr Comtpoergiae ion Open loop tension
[See figure 7-8 <1>] [See figure 7-6 <1>] torque control
Current rol
diameter Tension torque Sum Open loop Target torque
B0-14 torque

[See figure 7-1 <2>]

spo)—

Ratio BO -00 =2
[SeeU:iegaL::ze;dz <1>] e Closed-loop tension speed control mode
[See figure 7-1 <2>] + A
Npole fSryer(;cuherr?cnyous
calculation

[See figure

Bl oo oo
[See figure 7-4 <1>]
Closed-loop speed 21 closed-l " X
adjustment limit closed-loop outpu

The torque and running frequency are controlled through the tension. Therefore, you can
query the sub-function diagram and refer to the description of related parameters according

to the data flow of the two key variables in the general block diagram to implement tension
control.

The value of B0-00 determines the tension control mode. The product supports four tension
control modes. The following figure shows the general block diagram.

1) B0-00=1: Open-loop tension torque control mode

Mechanical transmission ratio
B0-03
0.01 - 300 .00
1.00 [without dimension]

Frequency upper
Tnerti limitin torque
compensation mode

torque [See figure 7-5 <1>]

=

Torque
calculation

o
—
€32
j9]

[See figure 7-7 <1>]

2) B0-00=2: Closed-loop tension speed control mode

Mechanical transmission ratio
B 0-03
0.01 - 300 .00
1.00 [without dimension]

7-5<2>]

Amplitude limit

3) BO0-00 = 3: Closed-loop tension torque control mode
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Mechanical transmission ratio
B0 -03
0.01 - 300 .00
1.00 [without dimension]

v
Ratio
- F
n T
[See figure 7-8 <1>]
Current roll
diameter D
BO-14

[See figure 7-1<2>]

Rated power P

Torque calculation

A 4

[See figure 7-6 <1>]
Friction
compensation
torque

Optional

[See figure 7-7 <1>]

Inertia
compensation
torque

Optional

>

[See figure 7-4 <1>]

X
PID closed-loop output]

Closed-loop torque
adjustment limit

[See figure 7-5 <3>]

Open loop
torque

Closed-loop torque tension control mode

Target torque

Frequency upper
limitin torque
mode

[See figure 7-5<1>]

4) BO0-00 =4: Constant linear speed control mode

Amplitude limit

Mechanical transmission ratio
B0 -03

0.01 - 300 .00
1.00 [without dimension]

:

[See figure 7-2 <2>]
Currentroll

diameter D

BO -14

[See figure 7-1 <2>]

pole pairs

Npole

Ratio

Synchronous frequency operation

BO -00 = 4

Constant linear speed control mode

Target frequency

5) Additional functions: For details on the external taper and pre-charge output

reference, see [‘Figure 5-8 Taper’| and [‘Figure 5-9 Pre-charge’.

€ Sub-function block diagram
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Linear input source]
B0-04
0-5
0 [ Switch]

Maximum

omm.

—»
[Az]—>
(A1 ]—>

linear speed
B0-05

0.0 - 6500.0
1000.0 [m /min ]

<1>

Constant speed source
BO-41
0-4
0 [Switch]
Maximum linear speed
v B 0-05
5 | 0.0-6500.0
. —° | 1000.0 [m/min]
|
[Pule—p—o
5 ! Contstalnt lir&ear speed
[Reserved —P—0 | control mode
! (Active when B0-00 = 4)
(a2 J—»—2o <2>
|
1 |
G |
|
Figure 5-2 Linear speed
Tension reference
source
B1-00
0-5
0[switch]
Maximum tension
B1-02
030000 |1 o U038 N
B . Current tension
200 [switch] referM
[
[Reserved]— Channel 1-5 Tension
>< P\ reference
> <]>
AlL_|—P
Tension digital setting: B1-01 |—>
0-30000 |

50[N]

Figure 5-3

Tension setting
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If the tension control mode is used, the PID reference source is set through parameters in

group B1.
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Pre-drive frequency gain
B0-19
-100 .0 - 100 .0
0.0[%]

See figure 7-5 <4>

Synchronization
frequency

Pre-drive
target
frequenc
Pre-drive torque correction
B0-21 Pre-drive torque limit source
-100 .0 - 100 .0 B0-20
0.0[%] 0-1
0[Switch]
Open loo
F%orc ue p/ X " ¢
%é p1o Pre-drive

torque
| 0o 477 \upperlimit

Figure 5-9 Pre-charge
5.2 Wobble Control

With the wobble function, the output frequency of the AC drive wobbles up and down around
the frequency reference (F0-07). This function is applicable to industries such as textile and
chemical fiber, and reciprocating motion, and winding/unwinding applications.

Set parameters related to
the wobble function.

Parcaon(]gter Parameter Name With wobble Without wobble
frequency frequenc
FB01 Wobble amplitude q y

FB-02 Jump frequency amplitude
FB03 Wobble frequency period
FBO4 Triangular wave rise @g E:m:d H
time coefficient
= =

“ Y
f N
Winding motor
rotates at the

i i o I .
E Reciprocating / constant linear

> mechanism speed
>t Motor with rod

Figure 5-10 Application scenario of the wobble function

- 254-



MD810 Series AC Drive (Multidrive System) Function Guide

5 Process Application

| Accelerate according |

Output frequency Hz 4
Wobble frequency
upper limit| " A~ A" -+ AW
| [
| } Wobble frequency amplitude
Centerfrequency Fset ~————————,————|——\———/——— ‘r ********** - N Aw =Fset X FB -01
|
\ | : }
Wobble frequency | ~  / JL 7777777777777 L ,,,,,,,,,, N Aw
lower limit | | | | } |
| | | | | |
| | } | P!
} Jump frequency : | : } }
| =AWXFB-02 } | L
|
| ‘ \ ‘ by
| I |

| | ! | o
; f } ; i | ) > Time t

| | ‘ | | |

| ! ‘ ! |

| } | } \ \ } |

|
|

| to acceleration time

Triangular wave
rise time

Triangular wave
fall time

| Decelerate according
| to deceleration time
|

Operation
command
Figure 5-11 Working principle of the wobble function
Parameter | Parameter -
Code Name Default Value Range Description
0: Relative to the center frequency (FO-
0: Relative to the 07, fre.quency.source s.uperpc?smon
center frequency selection). This mode is a variable wobble
Wobble system, in which the wobble changes with
FB-00 setting mode the center frequency.
1: Relative to 1: Relative to the maximum frequency (FO-
the maximum 10). This mode is a fixed wobble system,
frequency in which the wobble is fixed.
Wobble 0 0 0 When FB-01 is set to 0, the wobble
FB-01 amplitude 0.0% 0.0% to 100.0% function is disabled.
This parameter defines the wobble
amplitude and jump frequency
Jump amplitude.
FB-02 |frequency |0.0% 0.0% to 50.0% o
amplitude The wobble frequency is limited by the
frequency upper limit and frequency
lower limit.
This parameter defines the time of a
FB-03 |wobblecycle|10.0s 0.1s to 3000.0s complete wobble cycle.
Wobble
triangular This parameter indicates the percentage
FB-04 |wave 50.0% 0.1% to 100.0% of triangular wave rising time to FB-03
rise time (wobble cycle).
coefficient

1) Wobble calculation

@® When FB-00 is set to 0 (relative to the center frequency), the wobble is calculated ac-

cording to the following formula:
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Wobble (AW) = F0-07 (frequency source superposition selection) x FB-01 (wobble am-
plitude).

@® When FB-00 is set to 1 (relative to the maximum frequency), the wobble is calculated
according to the following formula:
Wobble (AW) = FO-10 (maximum frequency) x FB-01 (wobble amplitude).

2) Jump frequency calculation

@ During wobble, jump frequency = wobble frequency (AW) x FB-02 (jump frequency
amplitude).

@ When FB-00 is set to O (relative to the center frequency), the jump frequency is a vari-
able.

@ When FB-00 is set to 1 (relative to the maximum frequency), the jump frequency is a
fixed value.

3) Calculation of the triangular wave rise/fall time

@ Triangular wave rise time (unit: s) = FB-03 (wobble cycle) x FB-04 (triangular wave rise
time coefficient)
@ Triangular wave fall time (unit: s) = FB-03 (wobble cycle) x (1 - FB-04 (triangular wave
rise time coefficient))
(Wobble cycle = Triangular wave rise time + Triangular wave fall time)

5.3 Fixed Length Control

The MD810 is equipped with the fixed length control function. The length pulses can be sam-
pled only by DIO1. Therefore, you must allocate function 27 (Length count input) to DIOL.

Fa ?orgzter Pa’(laar::eeter Default | Value Range Description
Length
FB-05 | cforence  |1000m |0mto65535m |-
The actual length is the monitored value.
FB-06 Actual Om 0m to 65535 m | Actual length (FB-06) = Number of pulses
length sampled by terminal/Number of pulses per
meter (FB-07)
Number of
FB-07 |pulsesper |100.0 0.1t06553.5 |-
meter

In the following figure, the actual length is the monitored value.

Actual length (FB-06) = Number of pulses sampled by terminal/Number of pulses per meter
(FB-07) When the actual length (FB-06) exceeds the length reference (FB-05), the relay or DO
allocated with function 10 (Length reached) outputs an active signal. During fixed length con-
trol, length reset can be implemented by a multi-function DI with function 28 assigned. For
details, see the following figure.

Parameter Code Parameter Name Value Description
F4-04 DIO1 function selection 27 Length counting input
F4-00 to F4-09 (any one) | DI1 to DIO2 function selection (any one) |28 Length reset
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Terminal output function
F5-01 to F5-05 (any one) 10 Length reached
selection (any one)

F501-F504 | Assign the length rez
=10 function to the DO.
Assign the length counting FBO5

F403=27 | input function to DIOL. ré}%ﬁgme
After the lengt
Length pulse input/ = FB06 ompare [ D0 [@] > reached,
DIOL FB-07 (Number of pulses > 1 setthe DO to:
B per unit of length) Actual length

A A

Clear Reset

FM(Z’;A'M: Assign the length reset function to Dlx.

Length pulse
§

123 10 11 12 12

Length reset :

®

N U0-13=0
FBO5=11 |

FB06=0

Output upon length reach FB06=11 |

Figure 5-12 Fixed length control

Under the fixed length control mode, the length can be calculated only through the number of
pulses because the direction cannot be identified.

When the T/A-T/B signal output by the relay with the length reach function allocated is fed to
the stop input terminal of the AC drive, the AC drive stops automatically.

5.4 Counting

The Dl allocated with function 25 (counter input) is used to collect the count value (when the
pulse frequency is high, the DIO1 must be used).

Parameter Parameter

Code Name Default | Value Range Description
Count value
FB-08 | cference 1000 [1to65535 |-

- (0] - must no e greater than -Uo.
FB Soi;tlfapuzted 1000  |1to65535 |FB-09 must not be greater than FB-08

In the following figure, the DI allocated with function 25 (counter input) is used to collect the
count value. When the count value reaches the value of FB-08, the DO outputs an active signal
indicating that the count value reference has reached. When the count value reaches FB-09,
the DO outputs an active signal indicating that the designated count value has reached.

Parameter Code Parameter Name Value Description
F4-00 to F4-04 (any one) | DI1 to DIO2 function selection (any one) 25 Counter input
F4-00 to F4-04 (any one) | DI1 to DIO2 function selection (any one) 26 Counting reset

Counting value

F5-01 to F5-04 (any one) | Terminal output function selection (any one) |8 reference reached
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Designated

F5-01 to F5-04 (any one) | Terminal output function selection (any one) |9 courrting
value reached

F501~F504 |Assign the count value reference
F400-F404 | Assign the counter FBOS =8 reach function to the DO.
=25 input function Count value

L to DIx. reference
Compare After the count value
U012 > m > referenceis reached,
™| Countvalue > settheDOto 1.
A
Clear m- After the designated
@ | —» countvalueis reached,
FB-09 setthe DO to 1.
Designated
countvalue Compare T Roset

F501-F504 |Assign the designated count
T Assign th -3 value reach function
ssign the counter to the DO.
FM?'F“'O“ reset function
=26 to DIx.

conspaere | [T TTUU T U U TUUUU LU L ST [ oo

10 11 12 19 20 21
Count reset input | | U0-12=0
' |
FB08=11 |
Output upon count _ N
value reference reach U0-12=11 I |
|

FB-09=20
Output upon designated _
count value reach U0-12=20

Figure 5-13 Counting function

DIO1 must be used when the pulse frequency is high.

One DO terminal can be assigned with either the "count value reference reach" function or the
"designated count value reach" function.

The counter keeps counting when the AC drive is running or stops until the count value refer-
ence is reached.

The count value is retentive at a power failure.

When the count value reach signal output by the DO is fed to the AC drive stop input terminal,
the AC drive stops automatically.

5.5 PID Adjustment Methods

This section describes general rules for PID parameter adjustment, which can be used as refer-
ence for adjusting process closed-loop control PID parameters (FA-05 to FA-07, and FA-15 to
FA-17) and speed loop Pl parameters (F2-00 to F2-04).

1) Inthe case of slow response, increase Kp.
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Response

A

After adjustment

Before adjustment

Figure 5-14

» Time

Response-time trend after increasing Kp

2) Inthe case of frequent oscillation, reduce Kp.

Response

A

Before adjustment
After adjustment

» Time

Figure 5-15

Response-time trend after decreasing Kp

3) Inthe case of large overshoot and slow fluctuation, increase Ti.

Response
Before adjustment
After adjustment
N\
““““““““““““ \/ By
» Time
Figure 5-16 Response-time trend after increasing Ti

4) Inthe case of large static difference and slow response at load fluctuation, in-
crease Kp or decrease Ti.
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Response
A
After adjustment
Before adjustment
» Time
Figure 5-17 Response-time trend after increasing Kp at load fluctuation
Response
A

After adjustment

Before adjustment

» Time

Figure 5-18 Response-time trend after decreasing Ti at load fluctuation

Note

@ The above two methods can meet requirements of the same steady-state error. Generally,
increasing Kp will have less impact on the stability of the system.

5) If the derivative time Td is set properly, the system stability can be improved.

Note that if the derivative time Td is too long, interference and vibration may be
caused.

Response

A

After adjustment .
Before adjusment

» Time

Figure 5-19 Response-time trend after setting the Td
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5.6 Synchronization Control

This section mainly introduces the synchronous control components integrated in the AC
drive. Typical applications and scenarios for each synchronous control function and related
parameters will be described below.

The dedicated CAN for synchronous control provides dedicated communication links for the
synchronous control function. Before using the synchronous control function, perform net-
working for the drive through the CAN2 interface.

Currently, four synchronization control modes are available for meeting different process re-
quirements.

- Speed synchronization
- Position synchronization
- Load distribution

- Droop control

When performing synchronous control networking, ensure that the node used to connect the
dedicated CAN network for synchronous control has different bus communication addresses.

Parameter

Code Parameter Name Default Value Range Description

It is used to set the station
A8-00 Local address 1 1to 124 number of the synchronous
control network node.

The baud rate of the dedicated CAN bus for synchronous control is fixed to 1 Mbps and cannot
be modified.

Network timeout time can be set for the slave nodes. If a slave detects network communica-
tion timeout, the AC drive reports a bus fault E16.15. For scenarios where slight interference
exists on the network and frequent stop upon communication faults is not allowed, set the
timeout time to 0 (cancel) or increase the timeout time.

P = L
arame Parameter Name Default Value Range Description
ter Code
Synchronous
contl'rol . Slave valid
communication _ _
A8-02 times out. 1.0s 0.0st0 10.0s When this parameter is set to 0,
S the fault detection is canceled.
Communication
timeout period

The slave start/stop can be controlled by separate command setting modes (DI or external
communication) or the slave can be configured to follow the start/stop command of the mas-
ter to simplify wiring or reduce external communication load.

Parame-

ter Code Parameter Name Default Value Range Description
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0: The slave does
not follow the
master to start/

1 stop. Itis valid for the slave for speed

Slave configuration
A8-14 and position synchronization.

arameter
P 1: The slave follows

the master to start/
stop.

0: The slave does
not follow the

. . master to start/ . .
A8-54 Slave configuration 1 stop. It is valid for the slave for load

arameter distribution.
P 1: The slave follows

the master to start/
stop.

0: The slave does
not follow the

Sl figurati masterto start/ | .o alid for the slave for d
A8—74 ave con |gUra on 1 StOp. IS vall or e slave 1or rOOp

parameter control.
1: The slave follows

the master to start/
stop.

Set other parameters in group A8 according to the selected synchronization mode. The pa-
rameters in group A8 for different synchronization modes are described as follows:

- Parameters for speed/position synchronous control: A8-10 to A8-43
- Parameters for load distribution: A8-50 to A8-63

- Parameters for droop control: A8-70 to A8-81

5.6.1 Speed/Position Synchronization

The mechanical devices or processes contain multiple nodes with mechanical or process
connections, which requires the running speed of different nodes to keep certain ratio. In this
case, speed synchronization applies.

The following figure shows a typical application. The speed ratio between the transmission
nodes is configured to fix the linear speed ratio, realizing tension control of flexible materials
(tension determined by the node speed difference at the two ends of the material) between
the transmission nodes.

n,
Figure 5-20 Typical application of speed synchronization

In the speed synchronization mode, position deviation will be accumulated. Therefore, for
scenarios where the slave is required to follow the position of the master strictly, use position
synchronization. The following figure shows a typical position control application. The lifting
and lowering positions of the master and slave must be synchronous to ensure stable move-
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ment of the load.

Following position

INV INV
1 I M1 M2 Tl
Master Slave

Figure 5-21 Typical application of position synchronization

Do not use speed synchronization and position synchronization for the transmission structure
with only rigid connections. Otherwise, the drive direction may be reverse, causing overload
or mechanical damage.

Two or more synchronous nodes may exist on a synchronous control network. You can set the
following parameters to enable flexible master and slave configuration and synchronization

settings.
::rr?:?;é Parameter Name Default Value Range Description
Speed 0: Disable (speed and position
synchronization SynChronization d|5abled)
A8-10 Master/Slave 0 Oto3 1: Master
selection in droop 2: Slave
control 3: Intermediate node
izati 0: Speed synchronization
A8-11 Synchronlzat'lon 0 0to1l p. . y atic
mode selection 1: Position synchronization
Follow master . .
A8-12 station number 1 1to 124 It is valid for the slave.
Example

1) Configuration solution 1: On the network, only one speed/position synchroniza-
tion master is set and other nodes synchronize the speed or position of the mas-
ter, as shown in the following figure.
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Speed 1 + Position 1

Master| Slave Slave Slave
INV1 INV2 INV3 INV4

oJofoNo

Figure 5-22 Single master mode

2) Configuration solution 2: On the network, the next level node follows the previ-
ous level node. That is, one master, several intermediate nodes, and one slave
are set on the network, as shown in the following figure.

Speed 1+ Position 1 Speed 2 + Position 2 Speed 3 + Position 3

| v v v

Master Slave
INV1 INV2 INV3 INV4

oJofo)o

Figure 5-23 Serial connection mode

5.6.2 Load Distribution

Load distribution is applicable for scenarios where multiple motors drive the same motor or
process, which requires speed synchronization and load balance between the motors. Gener-
ally, rigid connection is applied between the motors and speed synchronization between mo-
tors can be ensured through the mechanical structure. The AC drive ensures that the torque of
all motors is synchronous, that is, the load is distributed among the motors.

The tension roller is a typical application of load distribution, as shown in the following figure.

Sroller

Figure 5-24 Typical application of load distribution

The tension roller is mainly used in the strip production line to control the strip speed in cer-
tain process segments. The strip tension and speed can be controlled easily by increasing the
friction force between the strip and roller bed surfaces. Each of the two roller beds is con-
trolled by one motor separately. Speed and torque must be synchronized between the two
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motors.

In the load distribution mode, the master transfers the torque and speed to the slave simulta-
neously. This ensures speed and torque synchronization during normal operation and limits
the slave motor speed to prevent runaway upon stall when slip occurs.

Different torque distribution can be enabled by setting the following parameters for the slave.
The slave speed limit can be set flexibly to realize slave speed control under abnormal condi-

tions.
::rr?:?dee_ Parameter Name Default Value Range Description
A8-57 Frequency gain 1.00 -10.00 to 10.00
-100.00% to
A8-58 | Frequency offset 0.00%
100.00% Gain and offset percentage of the
A8-50 Torque gain 1.00 -10.00 to 10.00 frequency and torque
-100.00% to
_ 0
A8-60 Torque offset 0.00% 100.00%

5.6.3 Droop Control

In some flexible connection systems, such as belt drive or applications where slip occurs easi-
ly, the speed synchronization between motors cannot be ensured by mechanical connections,
and load unbalance occurs due to machining accuracy or friction force difference. In this case,
droop control can be used to ensure load balance between motors.

Rated speed %

A
Speed reference Without droop
100% | Droop rate

With droop |

I

I

I

P Rated torque %
Output torque

100%

Figure 5-25 Droop control principle

f:rrzque(; Parameter Name Default Value Range Description
Under the same load torque,
) . 0 0 0 when the value of this parameter
A8-T77 Droop ratio 5.00% 0.00% to 15.00% is increased, the reduction value
of the set frequency is increased.

The typical application of the droop control is to transfer objects on the roller bed. Multiple
roller beds are placed in one row, each roller or several rollers are driven by one motor and the
row of roller beds are driven by multiple motors with the same speed. Objects are transferred
through the friction force between the objects and roller beds, which requires load balance on

each roller bed.
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Load

\Y
—>

CO000

M1

M2

M3 M4

M5

M6

Figure 5-26

Typical application of droop control

In the droop control mode, the original set frequency is given by the master and the slave

follows the set frequency of the master. The master and slave adjust the frequency based on
their own droop rate to realize load distribution. Besides, in scenarios where only one motor is

used for control or where the dedicated CAN network for synchronous control is unavailable,

droop control of a single motor can be enabled by using the self-droop function.

Parame- | . rameter Name Default Value Range Description
ter Code
0: Disable (droop control function
Droop control disabled)
A8-70 Mas.ter/.SIave 0to3 1: Master
selection in droop
2: Slave
control

3: Self-droop

5.6.4 Combination of Synchronous Control Modes

The preceding sections describe the applicable scenarios and typical applications of each syn-
chronous control mode. In some scenarios with complicated process control, multiple types
of synchronous control may be required at the same time. In this case, several synchronous
control modes can be flexibly combined through parameter settings.

Load sharing subsystem 1

Load sharing subsystem 1

!?Efqegel; Fpeed 1+Torque 1!

|

o " ' P § ; . b
: : I . ! |

i !gg:fr‘iw Maste! ' Slave Slave Slave| I | Masten | Slave Slave Slave :
: !Dosfltlolmng INV1 1 [INV2 INV3 INV4| I |INV5 I INV6 INVT INV8 !
| oo ! i D i i
: I I Torque Torque | I : | Torque Torque
! | | control control | I . control control |
L i ! | 5
b i E : !
L___________ .................................. — ‘_______+ ...................................... -_—

T Speed synchronization |
e — system < — — —
Figure 5-27 Combination example of synchronous control modes

The preceding example is for reference.

B According the process requirements, INV1 runs at the set frequency and works with INV5 as
a speed following system. It is set as the speed synchronization master. INV1 is also config-
ured as the master of load distribution subsystem 2. Load distribution is enabled between
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INV2 to INV4 according to the torque sent by INVL.

B INV5 works as the slave of INV1 in the speed synchronization system and the master in load
distribution subsystem 2. It works with INV6 to INV8 to realize load distribution among the
other four nodes.

If more than one master is configured on the network, the values of A8-52 and A8-72 must be
different (note the synchronization mode of the slaves).

FEIEI Parameter Name Default Value Range Description
ter Code

Synchronize

master station Itis valid for the slave for speed
A8-12 number (valid for 1 1to 124 and position synchronization.

slave)

Follow master Itis valid for the slave for load
A8-52 station number 1 lto 124 distribution.

Follow master It is valid for the slave for droop
A8-12 station number 1 lto 124 control.

When multiple synchronization modes are combined, one node can be set as the master of
multiple synchronization modes or as the master of one mode and slave of another mode at

the same time. However, one node cannot be set as the slave of two or mode synchroniza-
tion modes. Otherwise, the AC drive reports the synchronous control parameter setting error

(E46.01).
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6 Troubleshooting

6.1. Safety Precautions

General Safety Instructions

A DANGER

@ Never wire the drive with power on, and keep all circuit breakers in the OFF state. Failure to comply will result in
electric shock.

Ground the drive according to local regulations. Failure to comply can result in the risk of electric shock or fire.

Do not remove the drive housing or touch internal circuits when the drive is energized. Failure to comply can
result in electric shock.

Troubleshooting must be performed by professionals. The drive must be inspected, maintained, and repaired
by professionals. Failure to comply can result in the risk of electric shock or fire.

4
4
4
@ When installing the drive into an enclosed cabinet or chassis, use a cooling fan or air conditioner to keep the
temperature of the inlet air below 50°C . Failure to comply can result in overtemperature or fire.

4

4

4

Tighten all screws with specified tightening torque. Failure to comply may result in electric shock or fire.

Ensure that the input voltage of the AC drive is within the rated voltage on the nameplate. Failure to comply may
result in electric shock or fire.

Keep combustible and explosive materials away from the drive.

/A\CAUTION

@ Cover the upper part of the drive with a piece of paper or cloth during installation. This is to prevent unwanted
objects such as metal chippings, oil, and water from entering the drive. Foreign objects entering the drive may
cause fault of the drive.

@ Remove the paper or cloth after installation is done. Failure to comply may degrade ventilation and result in
overtemperature of the drive.

@ Follow proper electrostatic discharge (ESD) measures when operating the drive. Failure to comply will result in
damage to the internal circuits due to static electricity.

6.2 Troubleshooting During Trial Run of the Drive Unit

1) SVC mode (default: FO-01=0)

In this mode, the drive controls the motor speed and torque without an encoder for speed
feedback. Auto-tuning on motor parameters is required to obtain the motor parameters.

Fault Solution

@ Set motor parameters F1-01 to F1-05 according to the motor nameplate.

Overload or overcurrent| @ Perform auto-tuning on the motor parameters (F1-37 = 03) or dynamic complete
during motor start auto-tuning on the motor parameters (F1-37 = 02) if possible.

@ Reduce the value of F2-10 (torque upper limit) to keep it within 120% to 150%.
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Fault

Solution

Slow response in
torque/speed control
mode and great motor
speed fluctuation at the
frequency below 5 Hz

@ To shorten the response time in the speed control mode (A0-00 = 00), increase the

value of F2-00 (speed loop proportional gain) by the step value of 10 or decrease the
value of F2-01 (speed loop integral time) by the step value of 0.05. If vibration occurs,
decrease the values of F2-00 and F2-01.

To shorten the response time in the torque control mode (A0-00 = 01), if the drive
cannot be started, the static friction force of the mechanical device may be too large
or the torque reference may be too low. In this case, increase the torque reference.

To shorten the response time in the torque control mode (A0-00 = 01), if the motor
speed of the winding device fluctuates violently, the tension of the winding material
may fluctuate during winding. In this case, enable the speed fluctuation suppression
function.

Slow in torque/speed
control mode and great
motor speed fluctuation
at the frequency above 5
Hz

To shorten the response time in the torque or speed control mode, increase the value
of F2-03 (Speed loop proportional gain) by the step value of 10 or decrease the value
of F2-04 (Speed loop integral time) by the step value of 0.05.

To shorten the response time in the torque control mode (A0-00 = 01), if the drive
cannot be started, the static friction force of the mechanical device may be too large
or the torque reference may be too low. In this case, increase the torque reference.

To shorten the response time in the torque control mode (A0-00 = 01), if the motor
speed of the winding device fluctuates violently, the tension of the winding material
may fluctuate during winding. In this case, enable the speed fluctuation suppression
function.

Low speed accuracy

If the speed deviation is too large when the motor runs with load, increase the value
of F2-06 (vector control slip compensation gain) by the step value of 10%.

Obvious speed
fluctuation

If the motor speed fluctuates, increase the value of F2-07 (speed filter time in closed-
loop vector control) or A9-05 (speed filter time in open-loop vector control) by the
step value of 0.001s.

Increase the speed loop ratio.

Excessive motor noise

Increase the value of FO-15 (carrier frequency) by the step value of 1.0 kHz. Note that
increasing the carrier frequency will lead to an increase in the motor leakage current.

Insufficient motor torque

Check whether the torque upper limit is set to a low value. If yes, increase the value
of F2-10 (Torque upper limit) in the speed control mode or increase the torque refer-
ence in the torque control mode.

2) FVC mode (F0-01=1)

This mode is applicable to scenarios with an encoder for speed feedback. In this mode, you
need to set the encoder pulses per revolution, encoder type, and encoder direction correctly
and perform auto-tuning on motor parameters.

Fault

Solution

Overload or overcurrent
fault detected during
startup

@ Setthe encoder pulses per revolution, encoder type, and encoder direction cor-
rectly.

Overload or overcurrent
detected during motor
running

@ Set motor parameters F1-01 to F1-05 according to the motor nameplate.

@ Perform auto-tuning (F1-37) on motor parameters. Perform dynamic complete
auto-tuning on motor parameters if possible.
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Fault

Solution

Slow torque/speed
response and motor
oscillation occur at a
frequency below 5 Hz.

@ To shorten the response time in the speed control mode (A0-00 = 00), increase the
value of F2-00 (speed loop proportional gain) by the step value of 10 or decrease
the value of F2-01 (speed loop integral time) by the step value of 0.05. If vibration
occurs, decrease the values of F2-00 and F2-01.

@ To shorten the response time in the torque control mode (A0-00 = 01), if the drive
cannot be started, the static friction force of the mechanical device may be too
large or the torque reference may be too low. In this case, increase the torque
reference.

@ To shorten the response time in the torque control mode (A0-00 = 01), if the motor
speed of the winding device fluctuates violently, the tension of the winding mate-
rial may fluctuate during winding. In this case, enable the speed fluctuation sup-
pression function.

Slow torque/speed
response and motor
oscillation occur at a
frequency above 5 Hz.

@ To shorten the response time in the torque or speed control mode, increase the
value of F2-03 (Speed loop proportional gain) by the step value of 10 or decrease
the value of F2-04 (Speed loop integral time) by the step value of 0.05.

@ To shorten the response time in the torque control mode (A0-00 = 01), if the drive
cannot be started, the static friction force of the mechanical device may be too
large or the torque reference may be too low. In this case, increase the torque
reference.

@ To shorten the response time in the torque control mode (A0-00 = 01), if the motor
speed of the winding device fluctuates violently, the tension of the winding mate-
rial may fluctuate during winding. In this case, enable the speed fluctuation sup-
pression function.

Obvious speed fluctuation

@ |Increase the value of F2-07 (speed filter time) by the step value of 0.001s when
motor speed fluctuates abnormally.

@ Increase the speed loop ratio and shorten the speed loop integral time.

Excessive motor noise

@ Increase the value of F0-15 (Carrier frequency) by the step value of 1.0 kHz gradu-
ally. Note that the increase of carrier frequency will increase the leakage current of
the motor.

Insufficient motor torque

@ Check whether the torque upper limit is too low. If yes, increase the value of F2-10
(torque upper limit) in the speed control mode or the value of the torque reference
in the torque control mode.

3) V/f control mode (FO-01=2)

This mode is applicable to scenarios without an encoder for speed feedback. You only need to
set motor parameters according to the motor nameplate. Auto-tuning is not required.

The set rated motor current will affect motor overload protection.

Fault

Solution

Motor oscillation @ Increase the value of F3-11 (V/f oscillation suppression gain) by the step value of 10.

during running

The permissible maximum value is 100.

Overcurrent during @ Decrease the value of F3-01 (Torque boost) by the step value of 0.5%. Increase the value

high-power startup

of FO-17 (Acceleration time).

Excessively high

@ SetF1-02 (rated motor voltage) and F1-04 (rated motor frequency) correctly.

current during @ Decrease the value of F3-01 (Torque boost) by the step value of 0.5%, or set F3-01

operation

(Torque boost) to 0.0%.
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Fault

Solution

Excessive motor noise

@ Increase the value of F0-15 (Carrier frequency) by the step value of 1.0 kHz. Note that
the increase of carrier frequency will increase the leakage current of the motor.

Overvoltage during
deceleration or when
heavy load is suddenly
removed

@ Set F3-23 (V/f overvoltage stall suppression) to 1 (Enable). Increase the value of F3-24/
F3-25 (Frequency gain/Voltage gain for overvoltage stall suppression, 30 by default) by
the step value of 10 gradually. The permissible maximum value is 100.

@ Decrease the value of F3-22 (overvoltage stall suppression action voltage, default: 770 V)
by the step value of 10 V. The permissible minimum value is 700 V.

Overcurrent during
acceleration or when
heavy load is suddenly
added

@ Increase the value of F3-20 (overcurrent stall suppression gain, default: 20) by the step
value of 10. The permissible maximum value is 100.

@ Decrease the value of F3-18 (overcurrent stall suppression action current, default:
150%) by the step value of 10%. The permissible minimum value is 50%.

6.3 Fault Display and Solution

The drive may encounter faults and alarms. The priority of faults is higher than that of alarms.

1. Example of fault display:
2. Example of alarm display:

When a f%ult occurs during running, the AC drive stops output immediately, the fault indi-

TUNE
cator ¢

flashes red, and the contact of the fault relay acts. For details about the faults

and solutions, see the following table. The following information is only for reference. Do not
repair or modify the drive by yourself. If the fault cannot be eliminated, contact the agent or
Inovance for technical support.

Stage

Solution Remarks

Upon occurrence of
the fault

Check the keypad for detailed information of the recent
three faults, such as the fault type and the time, frequency, | View the record through F9-14
current, bus voltage, DI/DO state, cumulative power-on
time, cumulative running time, IGBT temperature, and
fault subcode upon occurrence of the faults.

and F9-46.

e
[F3-i4 [F3

1
98]

Before fault reset

Before fault reset, find the fault cause and clear the fault| Troubleshoot the fault according
according to the fault type displayed on the keypad.

to section 6.4.
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Stage Solution Remarks
Qiault reset Drive
. . L
(1) Allocate function 9 (fault reset) to the DI by setting any DI
of F4-00 to F4-04 to 9.
COM
9
(2) Press the ENTER key on the keypad in any mode. co o000l
M ciarce & (]
(3) Power off and then power on the drive, so that the drive
Fault reset is reset automatically. AN
Disconnect the main circuit power supply. Wait until the @
fault code disappears, and then connect the power supply vors
again.
(4) Reset the drive through communication.
When F0-02 (Command source) is set to 2 (Communication N
control), write "7" (Fault reset) to communication address controller
2000H using the host controller to reset the AC drive after & UI
2
the faultis cleared.

6.4 Fault List and Solution

6.4.1 Fault List for the Power Supply Unit
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Fault

Fault Name Cause Solution
Code
Check whether the three-phase power supply is normal.
Phgse Rloss occurs Check the input cables for wire breakage.
E12.01 |oninputthree-phase ) .
voltage. Check whether input cable terminals are properly connected.
Check the hardware voltage detection circuit.
Check whether the three-phase power supply is normal.
Phase S loss occurs Check the input cables for wire breakage.
E12.02 |oninputthree-phase heck whether i bl inal l d
voltage. Check whether input cable terminals are properly connected.
Check the hardware voltage detection circuit.
he erid vol Check whether the three-phase power supply is normal.
T e grid voltage Pha}seT loss occurs Check the input cables for wire breakage.
is abnormal. E12.03 |oninputthree-phase , ,
voltage. Check whether input cable terminals are properly connected.
Check the hardware voltage detection circuit.
The power grid input
E12.04 |voltage exceeds the Adjust the three-phase voltage to a normal range.
rated value.
Check whether the three-phase power supply is normal.
£12.05 The input three-phase heck whether the hard P lp q pp.y S
. voltage is unbalanced. Check whether the hardware voltage detection circuit is
normal.
The input cable is Check whether the three-phase input terminal is connected
E12.06 . .
disconnected. to the power grid.
Theamblent. . Lower down the ambient temperature.
temperature is too high.
) The air duct is blocked. |Clean the air duct.
Drive over- E14.00 |Thefanisdamaged. Replace the fan.
temperature
The thermistor is
d Contact the agent or Inovance.
amaged.
The module is damaged. | Contact the agent or Inovance.
Ensure that the RS-485 cable is connected properly.
E£16.01 Modbus communication | Ensure that the RS-485 cable is free from interference.
' timeout Ensure that the value of Fd-04 for the power supply unit is
greater than the PLC communication cycle.
Ensure that the CAN communication cable is connected
properly.
CANopen Check parameters FD-15 to FD-17 to confirm the interference
E16.11 . . e .
communication timeout | and eliminate the interference.
Ensure that heartbeat messages are transmitted and the
device is normal.
The PDO mapping Check whether the PDO mapping of group FE/AF is consistent
Comm. configured for CANopen | with the PDO and ensure that the PDO is configured correctly.
fault E16.12 |isinconsistent with the | Check whether the mapping relationship configured on the
actual. communication | master station conforms to the EDS file specification of the
mapping. MD810.
Check whether the power supply unit is in operation.
Check whether the communication cable between the power
Abnormality occurs supply unit and the drive unit is connected.
when the drive unit Check whether the termination resistor is properly
E16.13 |receives interactive data | connected.

from the power supply
unit.

Check whether Fd-12 (CAN baud rate) is correctly set.

Note: You can set related parameters to shield fault E16.13.
For the G2xx models, set FF-12. For the G3xx and G4xx
models, set FD-28.
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Fault Name s Cause Solution
Code
Abnormality occurs
when the drive unit
E16.14 |receives interactive data | The power supply unit is faulty. Eliminate the fault.
from the power supply
unit.
link h b Check and ensure that the CANlink communication cable is
E16.21 CANlin gart eat correctly connected.
message timeout o
Check the values of Fd-15 to Fd-17 and confirm interference.
Comm. E16.22 (c:oArll\lfllzzr station number Modify the repeated CAN station numbers by using Fd-13.
fault PROFIBUS DP
communication times . .
E1631 | out (dedicated for Check whether the PROFIBUS DP communication cable is
PROFIBUS DP-to.- connected properly.
CANopen bridge mode)
AndofﬂineéigN §lave Check whether the value of "The number of devices" for the
1S e.tecte 1 during PLC matches the actual quantity of stations.
E16.34 |configuration of the )
PROFIBUS DP-to- Check whether the station numbers of slaves are correctly
CANopen bridge. set.
Eg;aﬁmjtfnrs ]ICDOREOFIBUS Check whether the value of "NO.n" for the PLC is consistent
E16.35 gurng . with that of AF-66/67 for the drive according to the PLC
DP-to-CANopen bridge ) .
. diagnostic message.
are set improperly.
Comm. PROHBU.S Dl.D . Check whether the PROFIBUS DP communication cable is
E16.41 |communication times
fault correctly connected.
out.
Parameters for
£16.42 configuring PROFIBUS | Check whether the value of "NO. 1" for the PLC is consistent
' DP-to-CANopen bridge | with that of AF-66/67 for the drive.
are set improperly.
PROFlNET S Check the Ethernet wiring. Increase the PROFINET timeout
E16.71 |communication times -
time.
out.
CANopen slave Check the wiring.
E16.72 |communicationtimes | Check whether the termination resistor is configured
out. correctly.
The configured Modify the AC drive station number or modify the PLC
E16.74 . . . . . .
CANopen slaveis lost. | configuration to ensure consistent configuration.
Check the process data mapping of parameter configuration.
Comm. £16.75 CANopen mapping data | Ensure that the data length of the PLC configuration is
fault ’ does not match. consistent with the process data length of the corresponding
slave.
The process data of Check the process data mapping of parameter configuration.
£16.76 the power supply unit | Ensure that the data length of the PLC configuration is
) does not match the consistent with the process data length of the power supply
configuration. unit.
Internal serial port Set FD-10 to 5 and power on again. If the fault persists,
E16.77 .
communication fault contact the agent or Inovance.
Internal SPI Set FD-10 to 5 and power on again. If the fault persists,
E16.78 .
communication fault contact the agent or Inovance.
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Fault

Fault Name Cause Solution
Code
£21.01 An error occurs during | If the EEROM chip is damaged, contact the manufacturer for
' parameter writing. replacement.
£21.02 An error occurs during | If the EEROM chip is damaged, contact the manufacturer for
' parameter reading. replacement.
EEPROM A duri
reading/writing N error oceurs GUINE - £40 EEROM chip is damaged, contact the manufacturer for
E21.03 |parameter reading and
fault o replacement.
writing.
The number of . Reduce the number of parameters to be written in a short
E21.04 |parameters to be written . -
. period of time.
exceeds the limit.
E61.01 The braking unit is Check whether the braking resistor is short-circuited.
' shoot-through. Check whether the braking transistor is shoot-through.
Check whether the resistance and power of the braking
he brak ) resistor are too small.
E61.02 The braking unit Check for interference.
encounters overcurrent.
Check whether an error occurs during hardware circuit
Braking unit detection.
fault The braking unit is Check whether the resistance and power of the braking
E61.03 -
overloaded. resistor are too small.
Lower down the ambient temperature.
. . Check whether the cooling fan runs properly.
The braking unit .
E61.04 Clean the air duct.

overheats.

Check whether the temperature sensor is damaged. If yes,

contact the agent or Inovance.

6.4.2 Fault List of the Drive Unit (Non-G53X Models)

Note

@ This section applies only to drive units other than MD810-50M4TXXXG53X.
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Fault

Fault Name Cause Solution
Code
The current sampling | Check whether the main circuit is powered on.
E01.01  |circuitofthedriveis | Check whether the Hall sensor or current sampling circuit is
faulty. damaged. If yes, contact Inovance for technical support.
The driver board and
power supply are Contact the agent or Inovance.
faulty.
E01.02 The contactor is faulty. | Contact the agent or Inovance.
Hardware fault The lightning
protection board is Contact the agent or Inovance.
abnormal.
The product model
E01.05 and hardware donot | Check whether the set product model is correct.
match.
The product hardware | Check whether the unit does not feature the STO function,
E01.06 .
does not support STO. |and contact the manufacturer if so.
A grounding fault or
short CII’CUIt'eXIS.tS n Check the motor or contactor for short circuit.
the output circuit of
the AC drive.
The control mode
is FVC or SVC but Set the motor parameters according to the motor nameplate
parameter auto-tuning | and perform auto-tuning on motor parameters.
is not performed.
The acceleration time
Is too short undgr Increase the acceleration time (F0-17).
abrupt acceleration
conditions.
Ensure that the overcurrent stall suppression function (F3-
The overcurrent 19) is enabled.
ngrcurrent stall suppression The value of F3-18 (Overcurrent stall action current) is too
during E02.00 | parameters are set large. Change it to a value between 120% and 160%.

acceleration

improperly.

The value of F3-20 (Overcurrent stall suppression gain) is too
small. Change it to a value between 20 and 40.

The manual torque
boost value or V/f curve
isimproper.

Adjust the manual torque boost value or V/f curve.

The motor is started
while rotating.

Select the flying start mode or start the drive after the motor
stops.

The drive suffers
external interference.

Check if the current upon the fault reaches the overcurrent
threshold (F3-18) in the fault log.

If not, the fault may be caused by external interference. In
this case, remove the external interference to clear the fault.

If no external interference source is found, the driver board
or Hall device may be faulty. Contact the manufacturer to
replace them.
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Fault Name e Cause Solution
Code
A grounding fault or
short CerUIt.EXIS.tS n Check whether the motor is short-circuited or disconnected.
the output circuit of
the AC drive.
The control mode
is FVC or SVC but Set the motor parameters according to the motor nameplate
parameter auto-tuning | and perform auto-tuning on motor parameters.
is not performed.
The deceleration time
Is too short unde.r Increase the deceleration time (FO-18).
abrupt deceleration
conditions.
Ensure that the overcurrent stall suppression function (F3-
Over- . The overcurrent 19) is enabled.
currentdyrlng E03.00  |gtay suppression The value of F3-18 (Overcurrent stall action current) is too
deceleration parameters are set large. Change it to a value between 120% and 150%.
improperly. The value of F3-20 (Overcurrent stall suppression gain) is too
small. Change it to a value between 20 and 40.
The braking unit or
braking resistoris not | Install the braking unit and braking resistor.
installed.
Check if the current upon the fault reaches the overcurrent
threshold (F3-18) in the fault log.
. If not, the fault may be caused by external interference. In
The drive suffers ) .
) this case, remove the external interference to clear the fault.
external interference.
If no external interference source is found, the driver board
or Hall device may be faulty. Contact the manufacturer to
replace them.
A grounding fault or
short CerUIt.EXIS.tS n Check whether the motor is short-circuited or disconnected.
the output circuit of
the AC drive.
The control mode
is FVC or SVC but Set the motor parameters according to the motor nameplate
parameter auto-tuning | and perform auto-tuning on motor parameters.
is not performed.
Ensure that the overcurrent stall suppression function (F3-
The overcurrent 19) is enabled.
Over- stall suppression The value of F3-18 (Overcurrent stall action current) is too
current parameters are set large. Change it to a value between 120% and 150%.
E04.00 improperly.

during operation
at constant
speed

The value of F3-20 (Overcurrent stall suppression gain) is too
small. Change it to a value between 20 and 40.

The power rating of the
AC drive is too low.

In the stable operation state, if the operating current exceeds
the rated current of the motor or the rated output current of
the drive, select an AC drive with a higher power rating.

The drive suffers
external interference.

Check if the current upon the fault reaches the overcurrent
threshold (F3-18) in the fault log.

If not, the fault may be caused by external interference. In
this case, remove the external interference to clear the fault.

If no external interference source is found, the driver board
or Hall device may be faulty. Contact the manufacturer to
replace them.

- 277 -



6 Troubleshooting

MD810 Series AC Drive (Multidrive System) Function Guide

Fault

Fault Name Cause Solution
Code
The Input grid voltage Adjust the voltage until it is within the normal range.
is too large.
. Remove the external force or install a braking resistor.
External force drives . o f )
the motor during The maximum rise frequency durl'ng oyervoltage stall
acceleration. suppression (F3-26) is too low. Adj.USt ittoa value between 5
Hz and 15 Hz when external force is applied.
Ensure that the overvoltage stall suppression function (F3-
Overvoltage The overvoltage 23) is enabled.
during E05.00  |suppression The value of F3-22 (overvoltage stall action voltage) is too
acceleration parameters are set large. Change it to a value between 770 Vand 700 V.
improperly. The value of F3-24 (overvoltage stall suppression gain) is too
small. Change it to a value between 30 to 50.
The braking unit or
braking resistoris not | Install the braking unit and braking resistor.
installed.
The acceleration time S
. Increase the acceleration time.
is too short.
Ensure that the overvoltage stall suppression function (F3-
The overvoltage 23) is enabled.
suppression The value of F3-22 (overvoltage stall action voltage) is too
parameters are set large. Change it to a value between 770 Vand 700 V.
improperly. The value of F3-24 (overvoltage stall suppression frequency
gain) is too small. Change it to a value between 30 and 50.
Overvoltage . Remove the external force or install a braking resistor.
durin £06.00 External force drives ) ] ]
uring . the motor during The maximum rise frequency during overvoltage stall
deceleration deceleration suppression (F3-26) is too low. Adjust it to a value between 5
' Hz and 15 Hz when external force is applied.
The deceleration time Increase the deceleration time.
is too short.
The braking unit or
braking resistoris not | Install the braking unit and braking resistor.
installed.
Ensure that the overvoltage stall suppression function (F3-
The overvoltage 23) is enabled.
suppression The value of F3-22 (overvoltage stall action voltage) is too
Overvoltage parameters are set large. Change it to a value between 770 V and 700 V.
during operation £07.00 improperly. The value of F3-24 (Overvoltage suppression frequency gain)
at a constant ' is too small. Change it to a value between 30 and 50.
speed . Remove the external force or install a braking resistor.
External force drives ) ] ]
: The maximum rise frequency during overvoltage stall
the motor during X : S
running. suppression (F3-26) is too low. Adjust it to a value between 5
Hz and 15 Hz when external force is applied.
Pre-charge Fos.00 || Nepre-chargeresistor | e agent or Inovance.

resistor overload

is overloaded.
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Fault

Fault Name Cause Solution
Code

An mstan}aneous Enable the power dip ride through function (F9-59).
power failure occurs.
The input voltage of
the AC drive is beyond |Adjust the voltage to a value within the normal range.
the specified range.

Under- :

£09.00 The bus voltage is

voltage abnormal. Contact the agent or Inovance.
The power supply unit,
the driver board of
the drive unit, or the Contact the agent or Inovance.
control board of the
drive unit is faulty.
The load is too heavy | Reduce the load and check the motor and mechanical
or the motor is stalled. | conditions.
The power rating of the . . . .
AC drive is t0o low. Replace the AC drive with one of higher power rating.
The control mode

Drive overload | E10.00 is FVC or SVC but Set the motor parameters according to the motor nameplate
parameter auto-tuning | and perform auto-tuning on motor parameters.
is not performed.

. The torque boost (F3-01) is set to an excessively high value.
The control modeis V/f Decrease the value of F3-01 by the step value of 1.0% every
control. . . .
time or set it to 0 (automatic torque boost).

F9-01 “.“°t°“ pvgrload Set F9-01 properly. Increasing the value of F9-01 prolongs
protection gain) is set .
: the motor overload time.

Motor overload |E11.00 | improperly.
The load is too heavy | Reduce the load and check the motor and mechanical
or the motor is stalled. |conditions.
The input side of the

Input phase loss | E12.00 power supply unit is annect the input side of the power supply unit to the power
not connected to the | grid.
power grid.
The motor is faulty. Check whether the motor is disconnected.
The cable connecting
the drive and the motor | Eliminate external faults.
is faulty.

Outputphase | 5y | Thethree-phase

loss occurs. outputs of the AC drive | Check whether the motor three-phase winding is normal
are unbalanced during |and eliminate the fault.
motor running.
The driver board or the
IGBT module is faulty. Contact the agent or Inovance.
The ambient
temperature is too Lower down the ambient temperature.
high.

. The air duct is blocked. |Clean the air duct.
Drive over- -
E14.00 The fan is damaged. Replace the fan.
temperature

The thermistor is
damaged.

Contact the agent or Inovance.

The moduleis
damaged.

Contact the agent or Inovance.
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Fault Name s Cause Solution
Code
An external fault signal
is input through the Eliminate external faults and ensure that restart (F8-18) is
multi-functional DI allowed under the mechanical condition for reset.
(NO).
E15.01 -
An external fault signal
is input through the Check that the virtual I/O parameters in group Al are set
virtual I/0O terminal correctly and reset the operation.
The external (NO).
device is faulty. An external fault signal
is input through the Eliminate external faults and ensure that restart (F8-18) is
multi-functional DI allowed under the mechanical condition for reset.
(NC).
E15.02

An external fault signal
is input through the
virtual /O terminal
(NC).

Check that the virtual I/O parameters in group Al are set
correctly and reset the operation.




MD810 Series AC Drive (Multidrive System) Function Guide

6 Troubleshooting

Fault Name el Cause Solution
Code
Check whether the RS-485 communication cable is correctly
Modbus
E16.01  |communication connected.
' timeout Check whether the value of Fd-04 and the PLC
communication cycle are proper.
CANopen Check whether the CAN communication cable is correctly
E16.11 |communicationtimes |connected.
out. Check the values of Fd-15 to Fd-17 and confirm interference.
The PDO mapping
Comm configured for
’ CANopen is o
fault E16.12 inconsistent with the Check the PDO mapping in group AF.
actual communication
mapping.
Check whether the power supply unit is in operation.
Data exchange from Check whether the communication cable between the
F16.13 the power supply unit | power supply unit and the drive unit is connected.
' to the drive unittimes | Check whether the termination resistor is properly
out. connected.
Check whether Fd-12 (CAN baud rate) is correctly set.
Abnormality occurs
when the drive unit
E16.14 receives interactive The power supply unit is faulty. Eliminate the fault.
data from the power
supply unit.
Synchronous control | Check parameters in group A8 to see whether the master
E16.15 communication times | station and slave station numbers are correct, and check
out. whether the CAN2 cable is connected properly.
. Check whether the CAN communication cable is correctly
- 1621 | agetimeont | oTnected
ault & Check the values of Fd-15 to Fd-17 and confirm interference.
E16.22 goAr’:lfllnzt( station number Modify the repeated CAN station numbers by using Fd-13.
PROFIBUS DP
communication
£16.31 times out (dedicated Check that the PROFIBUS DP communication cable is
' for PROFIBUS DP- correctly connected.
to-CANopen bridge
mode).
An offline CAN slave
1S de'tected. during Check whether the value of "The number of devices" for the
E16.34 configuration of the PLC matches the actual quantity of stations
PROFIBUS DP-to- quantity '
CANopen bridge.
Parameters for
configuring the .
Comm. £16.35 PROFIBUS DP-to- gehteck whether the station numbers of the slaves are correctly
fault CANopen bridge are set ’
incorrectly.
Ihh:F\’/l?(lZuies) ?rfcoNnosisller]:ct)r Check whether the value of "NO.n" for the PLC is consistent
E16.41 with that of AF-66/67 \c/j\{|th that. of AF-66/67 for the drive according to the PLC
. iagnostic message.
for the drive.
£16.42 The DP communication | Check whether the DP communication cable is correctly

cable is disconnected.

connected.
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Fault Name e Cause Solution
Code
The external pre-charge | Check whether the external pre-charge unit is required.
Contactor fault |E17.05 unitis not connected or | If not, restore the tens place of F9-49 to the default value,
fails. which is 5.
Current F1g00 | Currentsampling zero The model is set improperly.
detection fault ' drift too large Contact the agent or Inovance for technical support.
Auto-tuning on
the -rr?agnetlc pole Check whether the motor is connected or output phase loss
E19.02 position angle of the
occurs.
synchronous motor
fails.
. Ensure that the motor is connected.
Stator resistance auto- .
E19.06 tuning fault Check that the rated current of the motor (F1-03) is set
according to the motor nameplate.
Stat - ; Ensure that the motor is connected.
ator resistance auto-
E19.07 tuning fault Check that the rated frequency of the motor (F1-04) is set
according to the motor nameplate.
Stat <t ; Ensure that the motor is connected.
ator resistance auto-
E19.08 tuning fault Check that the rated speed of the motor (F1-05) is set
according to the motor nameplate.
Auto-tuning on the
Motor auto- transient leakage Check whether the motor is connected or output phase loss
tuning fault E19.09 inductance of the occurs.
asynchronous motor | Check that the motor is connected properly.
encounters a fault.
Auto-tuning on the
transient leakage Check whether the motor is connected or output phase loss
E19.10 inductance of the occurs.
asynchronous motor | Check that the motor is connected properly.
encounters a fault.
Auto-tuning on the Check that the rated current of the motor (F1-03) is set
£19.3 pole position of the according to the motor nameplate.
' synchronous motor Decrease the value of F2-29 (Synchronous motor initial angle
encounters a fault. detection current).
Auto-tuning on the
transient leakage The AC drive power rating is too low.
E19.24  |inductance of the Select an AC drive with a proper power rating according to

asynchronous motor
encounters a fault.

the motor power.
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Fault Name . Cause Solution
Code
Rectify the disconnection fault.
The PG cable is wired improperly.
0,00 The encoder cable is El:s;;erl;he power supply of the PG cable is connected
disconnected.
Check whether the actual encoder pulses per revolution
matches the value of F1-27 (Encoder pulses per revolution).
AB signal cables are connected improperly.
Rectify the disconnection fault.
The PG cable is wired improperly.
Ensure the power supply of the PG cable is connected
E20.01 The encoder is faulty. | properly.
Check whether the actual encoder pulses per revolution
matches the value of F1-27 (Encoder pulses per revolution).
AB signal cables are connected improperly.
Rectify the disconnection fault.
The PG cable is wired improperly.
coder i 0.0 The encoder cable is El:os;(reerl;he power supply of the PG cable is connected
disconnected.
Check whether the actual encoder pulses per revolution
matches the value of F1-27 (Encoder pulses per revolution).
AB signal cables are connected improperly.
Rectify the disconnection fault.
) The PG cable is wired improperly.
The' encoderis faulty Ensure the power supply of the PG cable is connected
£2003 | duringno-load properly.
auto-tuning of the
synchronous motor. Check whether the actual encoder pulses per revolution
matches the value of F1-27 (Encoder pulses per revolution).
AB signal cables are connected improperly.
Rectify the disconnection fault.
) The PG cable is wired improperly.
The. encoderis faulty Ensure the power supply of the PG cable is connected
£2004 | duringno-load properly.

auto-tuning of the
synchronous motor.

Check whether the actual encoder pulses per revolution

matches the value of F1-27 (Encoder pulses per revolution).

AB signal cables are connected improperly.
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Fault Name e Cause Solution
Code
Rectify the disconnection fault.
" der s faul The PG cable is wired improperly.
T € encoder 15 fau v Ensure the power supply of the PG cable is connected
£20.06 during with-load roperl
' auto-tuning of the propery. )
synchronous motor. Check whether the actual encoder pulses per revolution
matches the value of F1-27 (Encoder pulses per revolution).
AB signal cables are connected improperly.
Rectify the disconnection fault.
< The PG cable is wired improperly.
The.encoder Is faulty Ensure the power supply of the PG cable is connected
£20.07 during no-load oroperly
’ auto-tuning of the ’
synchronous motor. Check whether the actual encoder pulses per revolution
matches the value of F1-27 (Encoder pulses per revolution).
AB signal cables are connected improperly.
Rectify the disconnection fault.
" deris faul The PG cable is wired improperly.
T € encoder s fau ty Ensure the power supply of the PG cable is connected
£20.08 during no-load l
Encoder fault ' auto-tuning of the propery.
synchronous motor. Check whether the actual encoder pulses per revolution
matches the setting of F1-27 (Encoder pulses per revolution).
AB signal cables are connected improperly.
The encoder is faulty
during auto-tuning Check whether the encoder signal Z is normal and whether

E20.09 .
of the synchronous the PG card is connected properly.
motor.

The synchronous Check whether the encoder signal Z is normal and whether

E20.10 . .
motor encoder is faulty. | the PG card is connected properly.

The encoder is faulty
during no-load Check that the encoder is correctly connected.

E20.11 auto-tuning of the Check whether the actual encoder pulses per revolution
asynchronous motor in | matches the value of F1-27 (Encoder pulses per revolution).
the FVC mode.

The hardware part

E20.13 of the resolver is Check the encoder cable connection.
disconnected.

E2017 | |neWiringofthe23-bit| -\ e ancoder wiring.
encoder is faulty.

An error occurs during | The EEPROM chip is damaged. Contact the manufacturer to

E21.01 -
parameter writing. replace the control board.

An error occurs during | The EEPROM chip is damaged. Contact the manufacturer to

E21.02 .
parameter reading. replace the control board.

EEPROM An error occurs during .
reading/writing | £21.03 parameter reading and The EEPROM chip is damaged. Contact the manufacturer to
.\ replace the control board.
fault writing.
The number of
£21.04 parameters to be Reduce the number of parameters to be written in a short

written exceeds the
limit.

period of time.
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Fault Name e Cause Solution
Code
theasiaaetg;;:ljtingjto_ The rated motor voltage and current are set incorrectly. Set
E22.00 ) & F1-02 (rated motor voltage) and F1-03 (rated motor current)
tuning exceeds the -
correctly according to the motor nameplate.
allowed range.
The rotor resistance
of the asynchronous
E22.01 motor obtained from | Check that auto-tuning is performed after the motor stops.
auto-tuning exceeds
the allowed range.
The auto-tuned no-
load current and
mutual inductance
of the asynchronous
motor exceed the
Motor auto- allowed range. Ifthis | got the motor parameters in group F1 correctly according to
- . fault is reported, the the motor nameplate
tuningwaming | £55 0 | AC drive calculates the B ) ’ )
mutual inductance Be olre Zuto-tunlng, check that the motor is not connected to
and no-load current any toad.
based on known
motor parameters.
The calculated values
may be different from
optimal values.
The back EMF of the Set F1-02 (Rated motor voltage) according to the motor
synchronous motor nameplate
E22.03 | obtained through auto- Bef. S heck that th . g
tuning exceeds the e olre Zuto-tumng, check that the motor is not connected to
allowed range. any toad.
The inertia auto-tuning | Check that the rated current of the motor (F1-03) is set
E22.04 . .
is abnormal. according to the motor nameplate.
Output short- .
circuited to E23.00 T.he ’T“°t°r is short- Replace the cable or motor.
circuited to the ground.
ground
Output inter- Inter-phase short . o
phase short £24.00 circuit occurs on the Check whether inter-phase short circuit occurs on any two of

circuit

motor.

the output phases U/V/W.
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Fault Name . Cause Solution
Code
1. Eliminate the power supply unit faults, such as input
phase loss and overtemperature.
2. Check the I/0 terminal configuration of the power supply
unit.
If any one of the following functions is selected, a fault is
reported when there is no feedback signal. In this case,
check the terminal configuration of the power supply unit.
Power supply The power supply unit a: Running enabling
unit fault E25.00 is faulty. b: Incoming circuit breaker feedback
c: Auxiliary circuit breaker feedback
d: Leakage protection switch feedback
If any one of the following functions is selected and the
terminal is active, a fault is reported:
a: Drive unit running forbidden
T: Coast-to-stop for drive unit
8: Stop according to preset mode for drive unit
Cumulative The cumulative
operatingtime | E26.00 running duration Clear the record by parameter initialization.
reach reaches the setpoint.
1. The signal of user-
defined fault 1is input
. through the multi-
;Jasueli-;:leﬂned E27.00 |functional DI. Reset the operation.
2. The signal of user-
defined fault 1 is input
through the virtual I/0.
The signal of user-
defined fault 2 is input
through the multi-
_defi functional DI.
User-defined E28.00 . Reset the operation.
fault 2 The signal of user-
defined fault 2 is input
through the virtual /0
terminal.
Cumulative The cumulative power-
power-ontime | E29.00 on duration reaches Clear the record by parameter initialization.
reach the setpoint.
The operating current | 1. Check whether the load is disconnected.
Load loss E30.00 |ofthedriveislower 2. Check whether the values of F9-64 and F9-65 meet actual
than the value of F9-64. | operating conditions.
PID feedback The PID feedback is
loss during E31.00 lower than the value of | Check the PID feedback signal or set FA-26 properly.
operation FA-26.
Encode.r parameters Set the encoder parameters correctly.
are set improperly.
. Motor auto-tuning is .
Excessive -
E49.00 not performed. Perform motor auto-tuning.

speed deviation

The speed deviation
exceeds the threshold
set by F9-69 and F9-70.

Set the detection parameters properly based on actual
conditions.
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Fault

Fault Name Cause Solution
Code
Encoder parameters
; Set the encoder parameters correctly.
are set improperly.
Motor auto-tuning is Perform motor auto-tunin
Motor overspeed | E43.00 not performed. &
The speed deviation .
exceeds the threshold is;;?s;l:stectlon parameters properly based on actual
set by F9-69 and F9-70. '
The cableof the Check the connection of the temperature sensor and
temperature sensor T
eliminate the fault.
becomes loose.
Motor Motor overtermperature Increase the carrier frequency or take other measures to cool
temperature E45.00 P the motor.
fault The value of F9-
57 (Motor over- Increase the motor overheat protection threshold (90°C to
temperature protection | 100°C for normal motors).
threshold) is too small.
Incorrect
settings of More than two slave
synchronous E46.01 Check whether A8-10, A8-50, and A8-70 are all set to "Slave".
types are set.
control
parameters
1. Check whether the STO function (F8-54) is enabled.
STO fault E47 00 The STO terminal is 2. Ifthe STO function is enabled,check vv.h.etherthe
faulty. terminals STO1 and STO2 of the drive unit input 24 V power
supply.
In the position
synchronization mode,
the pulse deviation is
too large. The main
. reason is that the slave
Excessive pulse
o cannot follow the
deviation master pulse. If the
in position E55.00 puise. Set A9-32 and A8-33.
N pulse deviation value
synchronization
between the master
mode .
and the slave is larger
than the value of A8-32
for the duration set by
A8-33, excessive pulse
deviation occurs.
£61.01 The braking unit is Check that the braking transistor is normal.
' shoot-through. Check whether an external braking resistor is installed.
Thg braking Check whether the braking resistance is large enough.
E61.02 unit encounters heck whether th . hich
overcurrent. Check whether the bus voltage is too high.
£61.03 The braking unit is Check whether the braking resistance is large enough.
Braking unit fault| overloaded. Check whether the bus voltage is too high.
Check whether the bus voltage is too high.
Check whether the ambient temperature is too high.
E61.04 The braking transistor | Check whether the air duct is blocked.

overheats.

Check whether the fan works normally.
Check whether the thermistor works normally.
Check that the braking transistor is normal.
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Fault

Fault Name Cause Solution
Code
SSl encoder E66.00 The SSlencoder status Check whether the SSI encoder is damaged.
status abnormal isabnormal.
Check whether the fan of the drive unitis connected
Fan fault E80.00 |Thefanis faulty. correctly.

Check whether the fan of the drive unit rotates normally.

6.4.3 Fault List of the Drive Unit (G53X Models)

Note

@ This section applies only to MD810-50M4TXXXG53X drive units.

Fault Name Fault Code Cause Solution
Check whether the main circuit is powered on.
The current sampling circuit of
E01.01 - Check whether the Hall sensor or current sampling circuit is damaged. If
the drive is faulty.
yes, contact Inovance for technical support.
The driver board and power
Contact the agent or Inovance.
supply are faulty.
Hardware fault E01.02 The contactor is faulty. Contact the agent or Inovance.
The lightning protection board
. Contact the agent or Inovance.
is abnormal.
The product model and .
E01.05 Check whether the product model is correct.
hardware do not match.
FOL.06 The product hardware does not | Check whether the drive model support the STO function. If the model does

support STO.

not support the STO function, contact Inovance.




MD810 Series AC Drive (Multidrive System) Function Guide

6 Troubleshooting

Fault Name Fault Code Cause Solution
A grounding fault or short
circuit exists in the output Check the motor or contactor for short circuit.
circuit of the AC drive.
The control mode is FVC or SVC )
o Set the motor parameters according to the motor nameplate and perform
but parameter auto-tuning is .
auto-tuning on motor parameters.
not performed.
The acceleration time is too
short under abrupt acceleration | Increase the acceleration time (F0-17).
conditions.
Ensure that the overcurrent stall suppression function (F3-19) is enabled.
The overcurrent stall The value of F3-18 (Overcurrent stall action current) is too large. Change it
Over- suppression parameters are set | to a value between 120% and 160%.
current E02.00 improperly.

during acceleration

The value of F3-20 (Overcurrent stall suppression gain) is too small. Change
it to a value between 20 and 40.

The manual torque boost value
or V/f curve is improper.

Adjust the manual torque boost value or V/f curve.

The motor is started while
rotating.

Select the flying start mode or start the drive after the motor stops.

The drive suffers external
interference.

Check if the current upon the fault reaches the overcurrent threshold (F3-
18) in the fault log.

If not, the fault may be caused by external interference. In this case, remove
the external interference to clear the fault.

If no external interference source is found, the driver board or Hall device

may be faulty. Contact the manufacturer to replace them.
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Fault Name Fault Code Cause Solution
A grounding fault or short
circuit exists in the output Check whether the motor is short-circuited or disconnected.
circuit of the AC drive.
The control mode is FVC or SVC )
. Set the motor parameters according to the motor nameplate and perform
but parameter auto-tuning is )
auto-tuning on motor parameters.
not performed.
The deceleration time is
too short under abrupt Increase the deceleration time (F0-18).
deceleration conditions.
Ensure that the overcurrent stall suppression function (F3-19) is enabled.
Over-
The overcurrent stall The value of F3-18 (Overcurrent stall action current) is too large. Change it
current E03.00 suppression parameters are set | to a value between 120% and 150%.
during deceleration improperly. The value of F3-20 (Overcurrent stall suppression gain) is too small. Change
it to a value between 20 and 40.
The braking unit or braking . . . .
. . . Install the braking unit and braking resistor.
resistor is not installed.
Check if the current upon the fault reaches the overcurrent threshold (F3-
18) in the fault log.
The drive suffers external If not, the fault may be caused by external interference. In this case, remove
interference. the external interference to clear the fault.
If no external interference source is found, the driver board or Hall device
may be faulty. Contact the manufacturer to replace them.
A grounding fault or short
circuit exists in the output Check whether the motor is short-circuited or disconnected.
circuit of the AC drive.
The control mode is FVC or SVC )
. Set the motor parameters according to the motor nameplate and perform
but parameter auto-tuning is )
auto-tuning on motor parameters.
not performed.
Ensure that the overcurrent stall suppression function (F3-19) is enabled.
The overcurrent stall The value of F3-18 (Overcurrent stall action current) is too large. Change it
Over- suppression parameters are set | to a value between 120% and 150%.
current £04.00 improperly. The value of F3-20 (Overcurrent stall suppression gain) is too small. Change

during operation at

constant speed

it to a value between 20 and 40.

The power rating of the AC
drive is too low.

In the stable operation state, if the operating current exceeds the rated
current of the motor or the rated output current of the drive, select an AC
drive with a higher power rating.

The drive suffers external
interference.

Check if the current upon the fault reaches the overcurrent threshold (F3-
18) in the fault log.

If not, the fault may be caused by external interference. In this case, remove
the external interference to clear the fault.

If no external interference source is found, the driver board or Hall device
may be faulty. Contact the manufacturer to replace them.
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Fault Name

Fault Code

Cause

Solution

Overvoltage during

The input grid voltage is too
large.

Adjust the voltage until it is within the normal range.

External force drives the motor
during acceleration.

Remove the external force or install a braking resistor.

The maximum rise frequency during overvoltage stall suppression (F3-26) is
too low. Adjust it to a value between 5 Hz and 15 Hz when external force is
applied.

Ensure that the overvoltage stall suppression function (F3-23) is enabled.

E05.00 : ; f
; The value of F3-22 (overvoltage stall action voltage) is too large. Change it
acceleration The overvoltage suppression ( & ge) & &
) to a value between 770V and 700 V.
parameters are set improperly.
The value of F3-24 (overvoltage stall suppression frequency gain) is too
small. Change it to a value between 30 and 50.
The braking unit or brakin
. R & . & Install the braking unit and braking resistor.
resistor is not installed.
The acceleration time is too i .
Increase the acceleration time.
short.
Ensure that the overvoltage stall suppression function (F3-23) is enabled.
: The value of F3-22 (overvoltage stall action voltage) is too large. Change it
The overvoltage suppression
) to avalue between 770 Vand 700 V.
parameters are set improperly.
The value of F3-24 (overvoltage stall suppression gain) is too small. Change
it to a value between 30 to 50.
Overvoltage during £06.00 Remove the external force or install a braking resistor.
deceleration ’ External force drives the motor | The maximum rise frequency during overvoltage stall suppression (F3-26) is
during deceleration. too low. Adjust it to a value between 5 Hz and 15 Hz when external force is
applied.
The deceleration time is too I
Increase the deceleration time.
short.
The braking unit or brakin
S & ) & Install the braking unit and braking resistor.
resistor is not installed.
Ensure that the overvoltage stall suppression function (F3-23) is enabled.
) The value of F3-22 (overvoltage stall action voltage) is too large. Change it
The overvoltage suppression
) to avalue between 770 Vand 700 V.
parameters are set improperly.
Overvoltage during The value of F3-24 (overvoltage stall suppression gain) is too small. Change
operation at a constant | E07.00 it to a value between 30 to 50.
speed
Remove the external force or install a braking resistor.
External force drives the motor | The maximum rise frequency during overvoltage stall suppression (F3-26) is
during running. too low. Adjust it to a value between 5 Hz and 15 Hz when external force is
applied.
Pre-charge resistor The pre-charge resistor is
E08.00 Contact the agent or Inovance.

overload

overloaded.

-291-



-292 -

6 Troubleshooting

MD810 Series AC Drive (Multidrive System) Function Guide

Fault Name Fault Code Cause Solution
An instantaneous power failure R .
Enable the power dip ride through function (F9-59).
occurs.
The input voltage of the AC
drive is beyond the specified Adjust the voltage to a value within the normal range.
Undervoltage E09.00 range.
The bus voltage is abnormal. Contact the agent or Inovance.
The power supply unit, the
driver board of the drive unit, Contact the agent or Inovance
or the control board of the g ’
drive unit is faulty.
Th i h h
N lo§d 's too heavy orthe Reduce the load and check the motor and mechanical conditions.
motor is stalled.
The p.ower rating of the AC Replace the AC drive with one of higher power rating.
drive is too low.
Th trol mode is FVC or SVC .
Drive overload E10.00 ¢ controtmode 1s .or. Set the motor parameters according to the motor nameplate and perform
but parameter auto-tuning is )
auto-tuning on motor parameters.
not performed.
The torque boost (F3-01) is set to an excessively high value. Decrease the
The control mode is V/f control. | value of F3-01 by the step value of 1.0% every time or set it to 0 (automatic
torque boost).
F9-01 t load . .
(mo or .ove.r oa Set F9-01 (motor overload protection gain) properly. The motor overload
protection gain) is set o . .
improperly time is prolonged if you increase the value of F9-01.
Motor overload E11.00 P ’
Th i h h
N loa?d 's too heavy orthe Reduce the load and check the motor and mechanical conditions.
motor is stalled.
The input side of the power
Input phase loss E12.00 supply unit is not connected to | Connect the input side of the power supply unit to the power grid.
the power grid.
The motor is faulty. Check whether the motor is disconnected.
The cable conniectlng the drive Eliminate external faults.
and the motor is faulty.
The three-ph tputs of th .
Output phase loss E13.00 € three-pnase outputs OTtNe | o o \ihether the motor three-phase winding is normal and eliminate the
AC drive are unbalanced during fault
motor running. ’
The drlvgr board or the [GET Contact the agent or Inovance.
module is faulty.
The ambient temperature is .
. Lower down the ambient temperature.
too high.
. The air duct is blocked. Clean the air duct.
Drive over-
temperature Al The fan is damaged. Replace the fan.
The thermistor is damaged. Contact the agent or Inovance.
The module is damaged. Contact the agent or Inovance.
An ext [fault signalisinput | _. . .
nexternatfau §|gna I.s "npu Eliminate external faults and ensure that restart (F8-18) is allowed under
through the multi-functional DI . .
(NO) the mechanical condition for reset.
Fs0L A .t [ fault signal is input
n. e erna. aultsigna |s.|npu Check that the virtual I/O parameters in group Al are set correctly and reset
using the virtual I/O terminal .
o the operation.
The external device is (NO).
faulty. An ext [ fault signal is input
y nexternat fau §|gna I.S "npu Eliminate external faults and ensure that restart (F8-18) is allowed under
through the multi-functional DI . .
(NC). the mechanical condition for reset.
E15.02

An external fault signal is input
through the virtual 1/0 terminal
(NC).

Check that the virtual I/O parameters in group Al are set correctly and reset
the operation.




MD810 Series AC Drive (Multidrive System) Function Guide

6 Troubleshooting

Fault Name Fault Code Cause Solution
Check whether the RS-485 communication cable is correctly connected.
Modbus communication
E16.01 timeout Check whether the value of Fd-04 and the PLC communication cycle are
proper.
CANopen communication Check whether the CAN communication cable is correctly connected.
E16.11 .
times out. Check the values of Fd-15 to Fd-17 and confirm interference.
The PDO mapping configured
Comm. for CANopen is inconsistent L
E16.12 . Lo Check the PDO mapping in group AF.
fault with the actual communication
mapping.
Check whether the power supply unit is in operation.
Data exchange from the power | Check whether the communication cable between the power supply unit
E16.13 supply unit to the drive unit and the drive unit is connected.
times out. Check whether the termination resistor is properly connected.
Check whether Fd-12 (CAN baud rate) is correctly set.
Abnormality occurs when the
drive unit receives interactive . L
E16.14 The power supply unit is faulty. Eliminate the fault.
data from the power supply
unit.
Check parameters in group A8 to see whether the master station and
Synchronous control . .
E16.15 o slave station numbers are correct, and check whether the CAN2 cable is
communication times out.
connected properly.
Comm. - .
CANlink heartbeat message Check whether the CAN communication cable is correctly connected.
fault E16.21 :
timeout Check the values of Fd-15 to Fd-17 and confirm interference.
E16.22 CANlink station number conflict | Modify the repeated CAN station numbers by using Fd-13.
PROFIBUS DP communication
times out (dedicated for L .
E16.31 Check that the PROFIBUS DP communication cable is correctly connected.
PROFIBUS DP-to-CANopen
bridge mode).
An offline CAN slave is detected
F16.34 during configuration of the Check whether the value of "The number of devices" for the PLC matches
’ PROFIBUS DP-to-CANopen the actual quantity of stations.
bridge.
Parameters for configuring
E16.35 the PROFIBUS DP-to-CANopen | Check whether the station numbers of the slaves are correctly set.
bridge are set incorrectly.
The value of "NO. n" for the PLC . . .
o . . Check whether the value of "NO.n" for the PLC is consistent with that of AF-
Contactor fault E16.41 is inconsistent with that of AF- ) ) ) )
. 66/67 for the drive according to the PLC diagnostic message.
66/67 for the drive.
The DP communication cable is i .
E16.42 . Check whether the DP communication cable is correctly connected.
disconnected.
The EtherCAT communication o .
E16.51 L Check whether the EtherCAT communication cable is correctly connected.
cable is disconnected.
F17.05 The external pre-charge unitis | Check whether the external pre-charge unit is required. If not, restore the
’ not connected or fails. tens place of F9-49 to the default value, which is 5.
) Current sampling zero drift too | The modelis setimproperly.
Current detection fault | E18.00

large

Contact the agent or Inovance for technical support.

-293 -



-294 -

6 Troubleshooting

MD810 Series AC Drive (Multidrive System) Function Guide

Fault Name Ezlél; Cause Solution
Auto-tuning on the magnetic
E19.02 pole position angle of the Check whether the motor is connected or output phase loss occurs.
synchronous motor fails.
Auto-tuning on the magnetic
M E19.04 pole position angle of the Check whether the motor is connected or output phase loss occurs.
otor synchronous motor fails.
auto-tuning ’ ’
Auto-tuning on the magnetic
fault E19.05 pole initial position angle of Increase the value of F2-29 (Synchronous motor initial angle detection current).
the synchronous motor fails.
Stator resistance auto-tunin Ensure that the motor is connected.
i uto-tuni
E19.06 | &t & | Check that the rated current of the motor (F1-03) is set according to the motor
nameplate.
Stator resistance auto-tunin Ensure that the motor is connected.
B19.07 |5k & | Check that the rated frequency of the motor (F1-04) is set according to the motor
nameplate.
Stator resistance auto-tuning | Ensure that the motor is connected.
E19.08 . .
fault Check that the rated speed of the motor (F1-05) is set according to the motor nameplate.
Mot Auto-tuning on the transient .
otor £10.09 leakage inductance of Check whether the motor is connected or output phase loss occurs.
auto-tuning ' the asynchronous motor Check that the motor is connected properly.
fault encounters a fault.
Auto-tuning on the transient .
£19.10 leakage inductance of Check whether the motor is connected or output phase loss occurs.
' the asynchronous motor Check that the motor is connected properly.
encounters a fault.
. X L Check that the rated current of the motor (F1-03) is set according to the motor
E19.11 The inertia auto-tuning is nameplate.
abnormal. . . .
Increase the value of F2-43 (Inertia auto-tuning and dynamic speed reference).
o Check whether the motor is connected or output phase loss occurs.
E19.12 The auto-tuning times out. .
Check that the load is disconnected from the motor.
L Check whether the motor is connected or output phase loss occurs.
E19.13 The auto-tuning times out. -
Check that the load is disconnected from the motor.
F16.14 The auto-tuning times out Check whether the motor is connected or output phase loss occurs.
Motor ' 8 ' Check that the load is disconnected from the motor.
auto-tuning
fault o Check whether the motor is connected or output phase loss occurs.
E19.15 The auto-tuning times out. L
Check that the load is disconnected from the motor.
Check whether the motor is connected or output phase loss occurs.
E19.16 The auto-tuning times out. o putp
Check that the load is disconnected from the motor.
Check whether the motor is connected or output phase loss occurs.
E19.17 The auto-tuning times out. . putp
Check that the load is disconnected from the motor.
L Check whether the motor is connected or output phase loss occurs.
E19.18 The auto-tuning times out. .
Check that the load is disconnected from the motor.
L Check whether the motor is connected or output phase loss occurs.
E19.19 The auto-tuning times out. .
Check that the load is disconnected from the motor.
Auto-tuning of the no-load
E19.20 zero position angle for the Check the Z feedback signal.
synchronous motor times out.
Motor
auto-tuning E19.22 The auto-tuning times out. Check the Z feedback signal.
fault
Auto-tuning on the pole Check that the rated current of the motor (F1-03) is set according to the motor
E19.23 position of the synchronous nameplate.
motor encounters a fault. Decrease the value of F2-29 (Synchronous motor initial angle detection current).
Auto-tuning on the transient ) o
£19.24 leakage inductance of The AC drive power rating is too low.

the asynchronous motor
encounters a fault.

Select an AC drive with a proper power rating according to the motor power.
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Fault Name Fault Code Cause Solution
Rectify the disconnection fault.
The PG cable is wired improperly.
£20.00 The encoder cable is Ensure the power supply of the PG cable is connected properly.
disconnected. Check whether the actual encoder pulses per revolution matches the value
of F1-27 (Encoder pulses per revolution).
AB signal cables are connected improperly.
Rectify the disconnection fault.
The PG cable is wired improperly.
£20.01 The encoder s faulty. Ensure the power supply of the PG cable is connected properly.
Check whether the actual encoder pulses per revolution matches the value
of F1-27 (Encoder pulses per revolution).
AB signal cables are connected improperly.
Encoder fault
Rectify the disconnection fault.
The PG cable is wired improperly.
£20.02 The encoder cable is Ensure the power supply of the PG cable is connected properly.
disconnected. Check whether the actual encoder pulses per revolution matches the value
of F1-27 (Encoder pulses per revolution).
AB signal cables are connected improperly.
Rectify the disconnection fault.
The PG cable is wired improperly.
The encoder is faulty during Ensure the power supply of the PG cable is connected properl
E20.03 no-load auto-tuning of the P PPy propery.
synchronous motor. Check whether the actual encoder pulses per revolution matches the value
of F1-27 (Encoder pulses per revolution).
AB signal cables are connected improperly.
Rectify the disconnection fault.
" g oulty d The PG cable is wired improperly.
The encoder is faulty during .
£20.04 no-load auto-tuning of the Ensure the power supply of the PG cable is connected properly.
synchronous motor. Check whether the actual encoder pulses per revolution matches the value
of F1-27 (Encoder pulses per revolution).
AB signal cables are connected improperly.
Rectify the disconnection fault.
The PG cable is wired improperly.
The encoder is faulty during Ensure the power supply of the PG cable is connected properl
E20.06 with-load auto-tuning of the P PPl property.
synchronous motor. Check whether the actual encoder pulses per revolution matches the value
of F1-27 (Encoder pulses per revolution).
AB signal cables are connected improperly.
Rectify the disconnection fault.
" g ultvd The PG cable is wired improperly.
The encoder is faulty during .
£20.07 no-load auto-tuning of the Ensure the power supply of the PG cable is connected properly.
Encoder fault synchronous motor. Check whether the actual encoder pulses per revolution matches the value
of F1-27 (Encoder pulses per revolution).
AB signal cables are connected improperly.
Rectify the disconnection fault.
o g foulty d The PG cable is wired improperly.
The encoder is faulty during .
£20.08 no-load auto-tuning of the Ensure the power supply of the PG cable is connected properly.
synchronous motor. Check whether the actual encoder pulses per revolution matches the value
of F1-27 (Encoder pulses per revolution).
AB signal cables are connected improperly.
The encher s faulty during Check whether the encoder signal Z is normal and whether the PG card is
E20.09 auto-tuning of the synchronous connected properl
motor. propery.
£20.10 The synchronous motor Check whether the encoder signal Z is normal and whether the PG card is
’ encoder is faulty. connected properly.
The encoder is faulty during Check that the encoder is correctly connected.
no-load auto-tuning of the .
£20.11 Check whether the actual encoder pulses per revolution matches the value

asynchronous motor in the FVC
mode.

of F1-27 (Encoder pulses per revolution).
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Fault Name

Fault Code

Cause

Solution

Deviation between the encoder
feedback speed and the speed

Check whether the encoder is disconnected.

E20.12 Check whether motor parameters are set properly.
estimated in SVC mode is too P property
large. Check whether motor auto-tuning is performed.
Encoder fault The hardware part of the
E20.13 . P Check the encoder cable connection.
resolver is disconnected.
The wiring of the 23-bit
E20.17 'g Check the encoder wiring.
encoder is faulty.
£21.01 An error occurs during The EEPROM chip is damaged. Contact the manufacturer to replace the
’ parameter writing. control board.
£91.02 An error occurs during The EEPROM chip is damaged. Contact the manufacturer to replace the
EEPROM reading/ ' parameter reading. control board.
writing fault E21.03 An error occurs during The EEPROM chip is damaged. Contact the manufacturer to replace the
’ parameter reading and writing. | control board.
The number of parameters to . . . .
E21.04 ) . Reduce the number of parameters to be written in a short period of time.
be written exceeds the limit.
The stator resistance obtained | The rated motor voltage and current are set incorrectly. Set F1-02 (rated
E22.00 through auto-tuning exceeds | motor voltage) and F1-03 (rated motor current) correctly according to the
the allowed range. motor nameplate.
The rotor resistance of the
asynchronous motor obtained
E22.01 Y ) Check that auto-tuning is performed after the motor stops.
from auto-tuning exceeds the
allowed range.
The auto-tuned no-load
current and mutual inductance
of the asynchronous motor
exceed the allowed range. If
Motor auto-tuning this fault is reported, the AC Set the motor parameters in group F1 correctly according to the motor
warning E22.02 drive calculates the mutual nameplate.
inductance and no-load Before auto-tuning, check that the motor is not connected to any load.
current based on known motor
parameters. The calculated
values may be different from
optimal values.
The back EMF of the
synchronous motor obtained | Set F1-02 (Rated motor voltage) according to the motor nameplate.
E22.03 .
through auto-tuning exceeds | Before auto-tuning, check that the motor is not connected to any load.
the allowed range.
£99.04 The inertia auto-tuning is Check that the rated current of the motor (F1-03) is set according to the
’ abnormal. motor nameplate.
Output short-circuited The motor is short-circuited to
E23.00 Replace the cable or motor.

to ground

the ground.
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Fault Name Fault Code Cause Solution
Output inter-phase £24.00 Inter-phase short circuit occurs | Check whether inter-phase short circuit occurs on any two of the output
short circuit ’ on the motor. phases U/V/W.
1. Eliminate the power supply unit faults, such as input phase loss and
overtemperature.
2. Check the I/O terminal configuration of the power supply unit.
If any one of the following functions is selected, a fault is reported when
there is no feedback signal. In this case, check the terminal configuration of
the power supply unit.
a: Running enabling
Power supply unit fault | E25.00 The power supply unit is faulty. | P: Incoming circuit breaker feedback
c¢: Auxiliary circuit breaker feedback
d: Leakage protection switch feedback
If any one of the following functions is selected and the terminal is active, a
fault is reported:
a: Drive unit running forbidden
7: Coast-to-stop for drive unit
8: Stop according to preset mode for drive unit
Cumulative operating The cumulative running L
. E26.00 . . Clear the record by parameter initialization.
time reach duration reaches the setpoint.
1. The signal of user-defined
fault 1is input through the
multi-functional DI.
User-defined fault 1 E27.00 Reset the operation.
2. The signal of user-defined
fault 1is input through the
virtual 1/0 terminal.
The signal of user-defined fault
2 isinput through the multi-
functional DI.
User-defined fault 2 £28.00 Reset the operation.
The signal of user-defined fault
2 isinput through the virtual I/
O terminal.
Cumulative power-on The cumulative power-on o
. E29.00 . . Clear the record by parameter initialization.
time reach duration reaches the setpoint.
The operation current of the 1. Check whether the load is disconnected.
Load loss E30.00 drive is lower than the value of | 2. Check whether the values of F9-64 and F9-65 meet actual operating
F9-64. conditions.
PID feedback loss The PID feedback is lower than .
E31.00 Check the PID feedback signal or set FA-26 properly.

during operation

the value of FA-26.

-297 -



-298 -

6 Troubleshooting

MD810 Series AC Drive (Multidrive System) Function Guide

Fault Name

Fault Code

Cause

Solution

Pulse-by-pulse current

1. The load is too heavy or
locked-rotor occurs on the

1. Reduce the load and check the motor and mechanical conditions.

. E40.00 motor.
limit fault . 2. Select an AC drive of a higher power rating.
2. The power rating of the AC
drive model is excessively low.
Encoder parameters are set
. Set the encoder parameters correctly.
improperly.
Motor auto-tuning is not .
Excessive speed Perform motor auto-tuning.
E42.00 performed.
deviation
The speed deviation exceeds
the threshold set by F9-69 and | Set the detection parameters properly based on actual conditions.
F9-70.
Encoder parameters are set
. Set the encoder parameters correctly.
improperly.
Motor auto-tuning is not .
Perform motor auto-tuning.
Motor overspeed E43.00 performed.
The speed deviation exceeds
the threshold set by F9-69 and | Set the detection parameters properly based on actual conditions.
F9-70.
The cable of the temperature . o
Check the connection of the temperature sensor and eliminate the fault.
sensor becomes loose.
Motor temperature £45.00 Motor overtemperature Increase the carrier frequency or take other measures to cool the motor.
fault '
The value of F9-57 (Motor .
. Increase the motor overheat protection threshold (90°C to 100°C for normal
over-temperature protection
. motors).
threshold) is too small.
Incorrect settings of
More than two slave types are
synchronous control E46.01 ; Check whether A8-10, A8-50, and A8-70 are all set to "Slave".
set.
parameters
1. Check whether the STO function (F8-54) is enabled.
STO fault E47.00 The STO terminal is faulty. 2. If the STO function is enabled, check whether the terminals STO1 and
STO2 of the drive unit input 24 V power supply.
The home cannot be searched
foralong time. B4-18 is used Check whether the home switch is damaged, whether the home switch is
Home loss E54.01 . . .
to set the maximum time for loose, or whether B4-18 is set to a small value.
home searching.
The deviation between the two
. adjacent home signals of the o N
Excessive home . Check whether the home switch is damaged, whether the home switch is
E54.02 ABZ encoder is too large. B4-

position deviation

19 is used to set the allowable
deviation of the home.

loose, or whether B4-19 is set to a small value.
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Fault Name Fault Code Cause Solution
The home correction value
Large number of home is too large during home o o
. . K " Check whether the home switch is damaged, whether the home switch is
loss times during E54.03 correction. B4-67 is used to set .
. . loose, or whether B4-67 is set to a small value.
home correction the home loss threshold during
home correction
In the position synchronization
mode, the pulse deviation is
too large. The main reason is
) that the slave cannot follow
Excessive pulse
o . the master pulse. If the pulse
deviation in position E55.00 L Set A9-32 and A8-33.
L deviation value between the
synchronization mode :
master and the slave is larger
than the value of A8-32 for the
duration set by A8-33, excessive
pulse deviation occurs.
Hard limit exceeded in F58.01 The forward limit switch Check whether the mechanical structure exceeds the limit and whether the
the forward direction ' (80#Dl) is triggered. positive and negative logic of the DI is set correctly.
Hard limit exceeded in £58.02 The reverse limit switch (81#DI) | Check whether the mechanical structure exceeds the limit and whether the
the reverse direction ' is triggered. positive and negative logic of the DI is set correctly.
The current position exceeds . L
L . . . .| Check whether the mechanical structure exceeds the limit, whether the
Soft limit exceeded in the position set by the soft limit . o
L E58.03 . T encoder sampling value has burrs, and whether the value set by soft limit in
the forward direction in the forward direction (B4- o .
the forward direction (B4-63/64) is too low.
63/64).
The current position is smaller . L
L . . Check whether the mechanical structure exceeds the limit, whether the
Soft limit exceeded in than the position set by the soft X o
. E58.04 L T encoder sampling value has burrs, and whether the value set by soft limit in
the reverse direction limit in the reverse direction o .
the reverse direction (B4-63/64) is too low.
(B4-65/66).
The braking unit is shoot- Check that the braking transistor is normal.
E61.01
through. Check whether an external braking resistor is installed.
The braking unit encounters Check whether the braking resistance is large enough.
E61.02
overcurrent. Check whether the bus voltage is too high.
Check whether the braking resistance is large enough.
E61.03 The braking unit is overloaded.
Check whether the bus voltage is too high.
Braking unit fault
Check whether the bus voltage is too high.
Check whether the ambient temperature is too high.
The braking transistor Check whether the air duct is blocked.
E61.04
overheats. Check whether the fan works normally.
Check whether the thermistor works normally.
Check that the braking transistor is normal.
SSlencoder status The SSl encoder status is .
E66.00 Check whether the SSI encoder is damaged.
abnormal abnormal.
SSl encoder The SSl encoder is .
E66.01 Check whether the SSI encoder cable is connected properly.

disconnection

disconnected.
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Fault Name Fault Code

Cause

Solution

SSlencoder light
blocked

£66.02

The SSl encoder light is
blocked.

Check whether the SSI encoder light is blocked.

Excessive speed
deviation between the

The speed deviation between
the ABZ encoder and the SSI
encoder is too large (ABZ
encoder variation (U2-98) - SSI

set properly.

1. Check whether ABZ encoder and SSI encoder parameters in group F1 are

2. Check whether the ABZ encoder and SSI encoder are installed properly.

E66.03 encoder variation (U2-18) >
ABZ encoder and the ! .. | 3.Check whether the SSI encoder light is blocked.
<s| q threshold of excessive position
encoaer deviation (B4-94, in the unit of | 4. Check whether the value of B4-94 (threshold of excessive position
ABZ encoder)) and lasts for 40 | deviation) is too low.
ms.
Check whether the fan of the drive unit is connected correctly.
Fan fault E80.00 The fan is faulty.

Check whether the fan of the drive unit rotates normally.

6.5 Common Faults and Solutions

No. Fault

Possible Cause

Solution

There is no display
1 upon power-on.

L

There is no voltage input or the input
voltage is too low.

Check the input power supply.

The switched-mode power supply on
the driver board of the drive is faulty.

Replace the power supply board and
drive, or contact the manufacturer.

The control board or the operation
panel is faulty.

The power supply unit is damaged.

Contact the agent or Inovance.

The operating panel

2 |upon power-on.

keeps displaying "HC"

Related components on the control
board are damaged.

The motor or the motor cable is short
circuited to the ground.

The Hall device is faulty.

The mains voltage is too low.

Contact the agent or Inovance.

"E23.00" is displayed
3 upon power-on.

The motor or the output cable is short
circuited to the ground.

Check the insulation status of the motor
and the output cable with a megger.

The drive is damaged.

Contact the agent or Inovance.

upon power-on, but
"HC" is displayed

4 and the drive stops
immediately after
startup.

The display is normal

The cooling fan is damaged or does
not rotate.

Replace the fan.

The cable of the external control
terminal is short circuited.

Eliminate external short circuit.

E14.00 (module
overtemperature) is
5 reported frequently.

The carrier frequency is set too high.

Decrease the value of F0-15 (Carrier
frequency).

The cooling fan is damaged, or the air
duct is blocked.

Replace the cooling fan and clean the air
duct.

Components (thermocouple or others)
inside the drive are damaged.

Contact the agent or Inovance.
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No. Fault Possible Cause Solution
The cable between the drive and the| Confirm that the drive and motor are
motor is abnormal. properly connected.
Restore parameters to default settings
and reset related parameters.
Ensure encoder parameters and motor
The motor does not rated parameters are set properly, such
6 |rotate when the drive | Drive parameters are set improperly | s rated frequency and rated speed of the
is running. (motor parameters). motor.
Check that F0-01 (control mode) and FO-
02 (operation mode) are set properly.
Modify F3-01 (Torque boost) in the V/f
control mode under heavy-load start.
The driver board is faulty. Contact the agent or Inovance.
The related parameters are set|Check and set the parameters in group F4
incorrectly. again.
. . The external signal is incorrect. Re-connect the external signal cable.
T Dl inactive The i bet OP and +24 v
€ jumper between an Secure the jumper between OP and +24V.
becomes loose.
The control board is faulty. Contact the agent or Inovance.
Encoder fault Replace the encoder disk and double
The motor speed check the cable connection.
8 cannot be increased in The PG card is faulty.
the FVC mode. - - Contact the agent or Inovance.
The driver board is faulty.
) The motor parameters are set|Reset motor parameters or perform
The drive repor;s incorrectly. motor auto-tuning.
9 overcurrentan The acceleration/deceleration time is|Set acceleration/deceleration time
overvoltage improper roperl
frequently. Proper. propery.
The load fluctuates. Contact the agent or Inovance.
If the AC drive is in the FVC mode (F0-01 =
The motor coasts to 1), check the encoder cable connection.
1 |stop or the brake fails | The encoder cable is disconnected or ) o ) )
during deceleration or | overvoltage stall protection applies. | If @ braking resistor is configured, disable
deceleration to stop. the overvoltage stall protection function
by setting F3-23 to 0.
Display for the drive unit with two axes:
@® When Al axis is displayed on the keypad and becomes faulty, the keypad displays the
corresponding fault code. If Al axis is normal but A2 axis is faulty, the keypad displays
,indicating that A2 axis is faulty. You can troubleshoot the fault according to
the display. After the fault is cleared, the prompt of Al axis also disappears.
@ Similarly, if A2 axis is displayed on the keypad and Al axis becomes faulty, the keypad
displays :
@ |If both Al and A2 axes are faulty, the fault code of the current axis is displayed directly.
Fault Name Display Possible Cause Solution
= Check the fault code and handle
Al axis fault = Al axis is faulty.
s tau s istautty the fault based on the fault code.
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A2 axis fault indication

A2 axis is faulty.

Check the fault code and handle
the fault based on the fault code.
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7. Maintenance and Inspection

General Safety Instructions

A DANGER

*
*

* 6 o o

Never perform wiring with power on. Failure to comply can result in electric shock.

Before inspection, disconnect all the power supplies and wait for at least 10 minutes as residual voltage still
exists in the internal DC capacitor of the drive. After the power indicator is off, wait for the power-on interval
designated on the drive before next power-on.

After the AC drive is powered on, do not modify wiring, disconnect cables, remove optional cards, or replace the
cooling fan to prevent electric shock.

Ensure that the motor grounding terminal is grounded. Failure to comply may result in electric shock when
touching the motor housing.

Only qualified professionals can repair or maintain the product.

Installation, wiring, commissioning, maintenance, inspection, and parts replacement can only be performed by
electricians that familiar with installation, commissioning, and maintenance.

AWARNING

Do not run the product with the housing removed.

Drawings in the guide are sometimes shown without covers or protective guards. Remember to install the cov-
ers or protective guards as specified first, and then perform operations in accordance with the instructions.

Tighten all terminal screws based on specified tightening torque.

Ensure that the input voltage is within permissible range. Incorrect input voltage of main circuit may result in
operation error.

Keep combustibles far away from the drive or mount the drive on incombustible surfaces.

/A\CAUTION

*

*

L R R R R B 2

Replace the cooling fan in correct ways as specified in this guide. Ensure the correct air outlet direction of the
fan. Failure to comply will degrade the cooling performance.

Do not connect or disconnect the motor when the product is running. Failure to comply will result in electric
shock and damage to the product.

Use shielded cables for control circuit wiring.

Meanwhile, ground the shield at one end to prevent product malfunction.

Do not modify the drive circuit. Failure to comply can damage the drive.

Connect the output terminals of the product and the wiring terminals of the motor correctly.

If you need to change the motor rotating direction, exchange the sequence of any two phases among the U, V,
and W phases.

Do not operate on a damaged drive. This is to prevent further damage to other devices connected to the drive.
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7.1 Routine Inspection

The ambient temperature, humidity, dust, and vibration will cause aging of components in the
product, which may cause potential faults or shorten the product life. Therefore, it is essential
to carry out routine maintenance on the product. The maintenance interval must be short-

ened in the following cases:

High ambient temperature

Fre

quent startup and stop

Fluctuation on the AC power supply or the load

Check the following items daily to ensure that the product functions properly. It is recom-
mended to make a copy of this checklist and sign the "Checked" column after each inspection.

environment

cable ducts are normal.

Item Content Solution Checked
@ Check whether the mechanical connection is nor-
Mot Check whether unusual vibration mal.
otor or noise exists. @ Check whether phase loss occurs on the motor.
@ Check whether motor screws are tightened.
@ Check whether the fan of the drive works proper-
ly.
o Check whether the fans of the 4 gnjck whether the fan of the motor works prop-
dri dth t k ly.
rive andhe motorwork property @ Check whether the air duct is blocked.
@ Check whether the ambient temperature is within
the permissible range.
@ Check whether the insulation of drive 1/O cables is
intact.
Installation Check whether the cabinet and

@ Check for the mounting bracket vibration.

@ Check whether copper busbars and wiring termi-
nals become loose or get corroded.

Load

Check whether the operating
current of the drive exceeds the
rated current of the drive and the
motor for a certain period.

@ Check whether the motor parameters are set cor-
rectly.

@ Check whether the motor is overloaded.

@ Check whether the mechanical vibration is severe
(normal condition: < 0.6 g).

Input voltage

Check whether the power supply
voltage between the main circuit
and control circuit is normal.

@ Check whether the input voltage is within the
permissible range.

@ Check whether a heavy load is being started
around the drive.

7.2 Periodic Inspection

7.2.1 Periodic Check Items

Perform regular inspection on items that are difficult to check during operation. Clean the

dust especially metal dust on the surface of the drive to prevent the dust from falling into the
drive. Clean the greasy dirt on the cooling fan of the drive.

A DANGER

shock.

@ Do not perform inspection while the power is on. Failure to comply will result in an electric

@ Before inspection, disconnect all the power supplies and wait for at least 10 minutes to avoid
risks caused by the residual voltage in the capacitor of the drive.
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Iltem

Content Solution Checked

@ Check whether the cabinet of the power
supply unit or the drive unit is powered

off.
. @ Use avacuum cleaner to suck up waste
5 l Check for wastes, dirt and dust on the and dust to prevent direct contact with
u(;;/;/er SUPPY I surface of the power supply unit, and the components.
capacitor leakage. @ Wipe greasy dirt gently with soft cloth
immersed in neutral detergent.

@ Contact Inovance for electrolytic capac-
itor replacement in case of capacitor
leakage.

Check whether power cables and the
Cabl connectors are discolored. @ Replace the cracked cable.
able

Check whether the insulation is aged or | 9 Replace the damaged terminals.
cracked.

Peripherals of | l00sely or generates unexpected noise

the

electromagnetic | Check whether short circuit, water

Check whether the contactor closes

during closing.
& & @ Replace the abnormal components.

contactor seepage, swelling, or cracking occurs on
any peripheral device.
Check whether the air duct and heatsink .
_ @ Clean the air duct.
Air duct are blocked.

, @ Replace the fan.
Check whether the fan is damaged.

Control circuit

Check for components with poor contact.

Check whether terminal screws are @ Clean up the surface of control circuit
connected securely. cables and terminals.

Check whether the insulation of the @ Replace the damaged or corroded con-
control circuit cable is intact without trol cables.

cracking.

7.2.2 Insulation Test on the Main Circuit

Before measuring the insulation resistance with a megger (500 VDC megger recommended),
disconnect the main circuit from the drive. Do not use the insulation resistance meter to test

the insulation of the control circuit. See the following figure. Do not perform the high voltage (>
500 V) test because it has been done before delivery.

MD810 MD810

power supply drive unit
unit

e \ LA AN
L | soovpct N

Figure 7-1 Main circuit insulation test

The measured insulation resistance must be greater than 5 MQ.
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Before test, remove the voltage dependent resistor (VDR) screw of the power supply unit, as
shown in the following position.

EMC jumper screw

VDR jumper screw

Figure 7-2 VDR and EMC grounding jumper positions

Note

@ For details on VDR and EMC grounding jumper positions, see the Md810 Series AC Drive (Multi-
drive System) Hardware Guide.

7.3 Replacing Fans

The fan is easy to wear and the general service time is equal to or longer than five years™**.

Note: The service life indicates the time when the fan is used in the following conditions. You
can determine when to replace the fan according to the actual operating time.
1) Ambient temperature: 40° C

2) Load rate: 80%
3) Operating rate: 24 hours per day

1) Possible causes of damage: bearing wear and blade aging

2) Diagnosis: cracks on the blade, abnormal vibration noise upon startup, and abnormal
running of fan blades

3) Replacement:

Push down the snap-fit joint of the fan cover and pull the fan out.
After replacing the fan, ensure the fan blows the air upwards.

Note

@ Before replacing the fan of the vertical power supply unit and vertical drive unit, power off the
equipment.

7.3.1 Quantity of Fans

Table 7-1 Quantity of fans for the power supply unit

- 306 -



MD810 Series AC Drive (Multidrive System) Function Guide

5 Process Application

Power Supply Unit Model

Number of Bus Capacitor Fans

40 x40 x 28
(mm)

80 x 80 x 25
(mm)

80 x 80 x 32
(mm)

80 x 80 x 38
(mm)

MD810-20M4T22GXXX

1

MD810-20M4T45GXXX

1

MD810-20M4T110GXXX

MD810-20M4T160GXXX(W)

MD810-20M4T355GXXX

Table 7-2

Quantity of fans for the drive unit

Number of Fans

Drive Unit Model 40 x 40 x 28 50 )](.E?OX

(mm)

(mm)

80x80x |80x80x32(80x80x38

(mm)

(mm)

(mm)

120x120x38(172 x 150 x 51

(mm)

(mm)

MD810-50M4T1.5GXXX

1

MD810-50M4T2.2GXXX

1

MD810-50M4T3.7GXXX

MD810-50M4T5.5GXXX

MD810-50M4T7.5GXXX

MD810-50M4T11GXXX

MD810-50M4T15GXXX

MD810-50M4T18.5GXXX

MD810-50M4T22GXXX

MD810-50M4T30GXXX

MD810-50M4T37GXXX

MD810-50M4T45GXXX

MD810-50M4T55GXXX

MD810-50M4T75GXXX

MD810-50M4T90GXXX

MD810-50M4T110GXXX

MD810-50M4T132GXXX

MD810-50M4T160GXXX

MD810-50M4T200GXXXH

MD810-50M4T250GXXXH

MD810-50M4T315GXXXH

MD810-50M4T355GXXXH

MD810-50M4TD1.5GXXX

MD810-50M4TD2.2GXXX

MD810-50M4TD3.7GXXX

MD810-50M4TD5.5GXXX
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Number of Fans

Drive UnitModel |40 x40x28| 0%20% | 80X80X |80 80x32|80x80x38|120 x 120 x 38|172 x 150 x 51
(mm) (mm) (mm) (mm) (mm) (mm) (mm)
MD810-50M4TD7.5GXXX - . 1 . . - ]
MD810-50M4TD11GXXX - . 1 . : ] ]
MD810-50M4TD15GXXX - . 1 . - ] ]
MD810-50M4TD18.5GXXX - . - : 1 ] ]

7.3.2 Removing and Installing Fans

1) Removing and installing the fan of the power supply unit

€@ Removing the fan (80 mm x 80 mm) of the unit with the same height

Removing the fan

1. Press the snap-fit joint of the fan cover and remove the

fan cover.

2. Pull the fan outward and disconnect the power cable
plug from the socket.

@ |Installing the fan (80 x 80 mm) of the unit with the same height
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Installing the fan

1. Install the fan in a reverse order of removal. Ensure that the direction of the fan is correct.

@ Plug the power cable pluginto the socket.

@ Install the fan into the drive unit with the fixing holes at the bottom of the fan aligned with the positioning pins
on the unit.

Positioning pin x 2

2. Insert the two snap-fit joints into the groove and press down to fix the snap-fit joints.

3. After replacement is completed, check that the air flow direction is upright.

€@ Removing the fan of the vertical tower unit
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Removing the fan

1. Remove the six fixing screws on the cover. Then, hold | 2. Disconnect the fan power cable connector from
the cover with both hands and lift it up in the direction |the power supply unit. Each fan has a power cable
indicated by the arrow to remove the cover. connector.

3. Remove two screws from the fan box and draw the fan| 3. Turn the fan box upside down and remove the four
box out in the direction of arrow. screws on each fan.

@ |Installing the fan of the vertical tower unit
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Installing the fan

@ Install the fan in a reverse order of removal. Ensure that the direction of the fan is correct.
@ Align the fan box with the mounting rail and push it into the unit.

® Connect the fan power cable connector first and then fix the fan box. After replacing the fan, ensure the fan
blows the air upwards.

2) Removing and installing the fan of the drive unit

@ Removing the fan (80 mm x 80 mm) of the unit with the same height

Removing the fan

1. Press the snap-fit joint of the fan cover and remove the | 2. Pull the fan outward and disconnect the power cable
fan cover. plug from the socket.

€ Installing the fan (80 x 80 mm) of the unit with the same height
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Installing the fan

1. Install the fan in a reverse order of removal. Ensure that the direction of the fan is correct.

@ Plug the power cable pluginto the socket.

@ |Install the fan into the drive unit with the fixing holes at the bottom of the fan aligned with the positioning pins
on the unit.

Positioning pin x 2

2. Insert the two snap-fit joints into the groove and press down to fix the snap-fit joints.

3. After replacement is completed, check that the air flow direction is upright.

€@ Removing and installing the fan (50 x 40 mm, 50 x 50 mm) of the booksize unit
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Removing the fan

1. Press the snap-fit joint at both sides of the fan cover and remove | 2. Detach the fan cover from the fan upwards
the fan cover and the fan. and disconnect the power cable plug from
the socket.

@ Installing the fan (50 x 40 mm, 50 x 50 mm) of the booksize unit

Installing the fan

1. Install the fan in the reverse order of removal. Ensure that the direction of the fan is correct.

@ Plugthe power cable plug into the socket.

@ Install the fan into the fan cover, place the assembly into the unit, and install the snap-fit joints at both sides of
the fan into the groove.

@ After replacing the fan, ensure the fan blows the air upwards.

€ Removing the fan of the vertical tower unit (180-mm width)
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Removing the fan

1. Remove the six fixing screws on the cover. Then, hold | 2. Disconnect the fan power cable connector from
the cover with both hands and lift it up in the direction |the power supply unit. Each fan has a power cable
indicated by the arrow to remove the cover. connector.

3. Remove two screws from the fan box and draw the fan | 4. Turn the fan box upside down and remove the four
box out in the direction of arrow. screws on each fan.

@ |Installing the fan of the vertical tower unit (180-mm width)

‘ Installing the fan

-314-



MD810 Series AC Drive (Multidrive System) Function Guide

5 Process Application

Install the fan in reverse order of removal. Ensure that the direction of the fan is correct.

@ Align the fan box with the mounting rail and push it into the unit.

@ Connect the fan power cable connector first and then fix the fan box. After replacing the fan, ensure the fan

blows the air upwards.

€@ Removing the fan of the vertical tower unit (230-mm width)

Removing the fan

direction indicated by the arrow.

0

° 0

/

1. Remove the four fixing screws on the cover. Then hold
the cover with both hands and remove the cover in the

connector.

Position for the
fan power supply
cable

2. Disconnect the fan power cable connector from
the power supply unit. Each fan has a power cable

o

o 0
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3. Remove the fan box in the direction indicated by the| 4. Remove the four fixing screws from each fan cover
arrow. and remove the fan.

@ |Installing the fan of the vertical tower unit (230-mm width)

Installing the fan

Install the fan in reverse order of removal. Ensure that the direction of the fan is correct.

@ Align the fan box with the mounting rail and push it into the unit.

@ Connect the fan power cable connector first and then fix the fan box. After replacing the fan, ensure the fan
blows the air upwards.
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7.4 Warranty Agreement

1) Free warranty applies only to the drive.

2) Inovance provides an 18-month warranty to the equipment from the date of
shipment (subject to the barcode on the drive or contract if there is any) for fail-
ure or damage that occurs under normal use. When the warranty period expires,
reasonable maintenance fee will be charged. Within the warranty period, mainte-
nance will be charged in the following cases:

@ Damage caused by operations not following the instructions in the guide
@ Damage caused by fire, flood, abnormal voltage, or other disasters

@ Damage caused by unintended use of the equipment

@ Damage caused by use outside the specifications
[

Damage caused by force majeure (natural disaster, earthquake, and lightning strike)
and second damage caused thereof

3) The maintenance is charged according to the latest Price List of Inovance. If oth-
erwise agreed upon, the terms and conditions in the agreement shall prevail.

4) For details, see Product Warranty Card.
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A.1 Parameter Communication Address

To perform read/write operations on parameters of the MD810, parameter communication
addresses are used. This chapter mainly describes the method of obtaining communication
addresses according to parameters as well as special parameter communication addresses for
Modbus communication.

A.1.1 MD810 Parameter Introduction

Parameters of the MD810 are divided into basic function parameters and monitoring function
parameters. Parameter

Groups F and A contain basic function parameters, as shown in the following table.

GroupF I £o F1, F2, F3, F4, F5, F6, F7, F8, F9, FA, FB, FC, Fd, FE, FF
(Read/Write)
MD810
p GroupA | A0, A1, A2, A3, Ad, AS, AG, AT, A8, A9, AA, AB, AC, AD, AE, AF
arameter (Read/wrlte) ) ) ) ) ) ) ) ) ) ) ) ) ’ ) ’
Data Group B
(Read/Write) B0, BL, B2

The following table shows the addresses used for the monitoring function parameters includ-
ing running commands, running status, running parameters, and alarm information.

MD810 Status Data (Read- U0, 8000H
Monitoring Only)

Function Contro'lParameter U3, 1000H, 731AH
Parameter (Write-only)

A.1.2 Descriptions of Parameter Communication Address

There are multiple parameters in each of the parameter groups FO to FF, A0 to AF, and B0 to
B2. For example, FO-16 indicates parameter number 16 in group FO. High-order 16 bits in the
communication address of a parameter are the parameter group number. Low-order 16 bits
are the hexadecimal format of the parameter serial number in the parameter group.

For example, the communication address of FO-16 is 0xFO10.

Writing basic function parameters and saving them upon power failure indicate frequent oper-
ations on the EEPROM, which reduces its service life. Therefore, you can modify some basic
function parameters in the RAM through communication without saving them.

See the following table for details.

For parameters in groups FO to FE, to obtain the RAM address, change the high-order bit F of
the parameter address to 0.

For parameters in groups A0 to FA, to obtain the RAM address, change the high-order bit A of
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the parameter address to 4.

That is, the communication RAM address of F3-12 is 0x030C; the communication RAM address

of A0-05 is 0x4005.

Group No. Communication Address Ch;zr;?f:]?;ﬁ;: ngn:r:uiﬁ:':ﬁon
FOto FE 0xF000 to OXFEFF 0x0000 to OXOEFF
A0 to AF 0xA000 to OXACFF 0x4000 to Ox4CFF
BO to BF 0xB000 to OxBFFF 0x5000 to Ox5FFF
uo 0x7000 to Ox7OFF

Note

@ Group FF: The parameters in group FF cannot be read or changed.

@ Group UO: Parameters can be read, but cannot be changed.

@ 1000H and 8000H are Modbus specific communication addresses. Some functions are the
same as group U.

@ Only the write operation can be performed on communication RAM addresses. They are inval-
id addresses during the read operation.

@ Some parameters cannot be changed when the drive is in the running state.

@ Some parameters cannot be changed regardless of states of the drive.

@ In addition, pay attention to setting range, unit and description of parameters when modifying

them.

A.1.3 Modbus-specific Parameter Communication Addresses

Parameter Address ‘ Description
Communication monitoring parameters
Communication reference (decimal)
-10000 to 10000
The reference set through communication is a relative percentage. The value
1000H/731AH* 10000 corresponds to 100.00%, and -10000 corresponds to -100.00%.
For frequency dimension data, the frequency reference is the percentage of
the maximum frequency (F0-10). For torque dimension data, the torque is the
percentage of F2-10 (Digital setting of torque upper limit).
Control command inputted to the drive (write-only)

0000: Stop mode set by F6-10
0001: Forward running
0002: Reverse running

S 0003: Forward jogging
0004: Reverse jogging
0005: Coast to stop
0006: Decelerate to stop
0007: Fault reset

Reading drive status
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Parameter Address Description

0001: Forward running
0002: Reverse running
T03DH 0003: Stop

0004: Auto-tuning
0005: Fault

Parameter lock password check

If the value returned is the actual password, it indicates the password passes
1FOOH the verification. If password protection is not applied (FP-00 = 0), the returned
value is 0000H.

DO control

Bit 0: DO1 output control
Bit 1: DO2 output control
Bit 2: RELAY1 output control

7312H .

Bit 3: Reserved

Bit 4: FMR output control

Bit 5 to Bit 9: Reserved

AO control
7313H ‘ 0 to TFFF represent 0% to 100%.
Pulse output control

7315H ‘ 0 to 7TFFF represent 0% to 100%.

Fault description
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Parameter Address

Description

8000H

0000:
0001:
0002:
0003:
0004:
0005:
0006:
0007:
0009:
000A:
0008B:
000C:
000D:
00OE:
000F:
0010:
0013:
0014:
0015:
0016:
0017:
0018:
0019:
001A:
001B:
001C:
001D:
001E:
001F:
002A:
002B:
002D:
0050:

Normal

Hardware fault
Overcurrent during acceleration
Overcurrent during deceleration
Overcurrent during operation at constant speed
Overvoltage during acceleration
Overvoltage during deceleration
Overvoltage during operation at constant speed
Undervoltage

Drive overload

Motor overload

Input phase loss

Output phase loss

Module overtemperature
External fault

Communication exception

Motor auto-tuning fault
Encoder/PG card fault
Parameter reading/writing operation fault
Motor auto-tuning result fault
Motor short-circuited to ground
Inter-phase short circuit

Power supply unit fault
Running time reach
User-defined fault 1
User-defined fault 2
Power-on time reach

Load loss

PID feedback loss during running
Excessive speed deviation

Motor overspeed

Motor overtemperature

Fan fault

N Ote @ The parameter address 731AH is applicable only to MD810-50M4TXXG (200, 201, 210,

211) models.

A.2 Modbus Communication

A.2.1 Networking
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RJ45 ]

RJ45 sy

Modbus

A.2.2 Terminal Des

Figure B-3

criptions

Modbus communication networking

The 3-pin terminal block contains C485+, C485-, and CGND terminal from left to right. See the
following figure.

A

C485+

Figure B-4

A.2.3 Communication Performance

CGND

3-Ping terminal block

1. Up to 128 nodes are supported. The maximum baud rate is 115.2 kbps, the maximum
communication distance is 1 km and the cross sectional area of the communication cable is

26AGW.

2. The maximum transmission distance corresponding to the baud rate of 19.2 kbps is 1 km.

A.2.4 Related Parameters

Para. Parameter i
Default Value Range Description
Code Name
This parameter defines the rate
of data transmission between
the host controller and the AC
0:300bps | 5:9600bps | grive. The higher the baud rate,
1:600 bps | 6:19200 bps |the faster the communication
Fd-00 MOdt;;tseba“d 5 | 2:1200bps | 7:38400 bps |SPeed.
3:2400 bps | 8:57600 bps |Note that the baud rate of the
4: 4800 bps | 9: 115200 bps | host controller must be the
same as that of the AC drive.
Otherwise, communication will
fail.
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Para.
Code

Parameter
Name

Default

Value Range

Description

Fd-01

Modbus data
format

0: No check (8-N-2)

1: Even parity check (8-E-1)
2: 0dd parity check (8-0-1)
3:8-N-1

The data format set in the host
controller must be the same
as that set in the AC drive.
Otherwise, communication will
fail.

Fd-02

Modbus local
address

1to 247
0: Broadcast address

When the local address is set to
0 (broadcast address), the AC
drive communicates with the
host controller in the broadcast
mode.

The local address is unique
(except the broadcast address),
which is the basis for point-to-
point communication between
the host controller and the AC
drive.

Fd-03

Modbus response
delay

0msto20 ms

It is used to set the time
interval from the time when the
AC drive finishes receiving data
to the time when the AC drive
starts to send data to the host
controller.

If the response delay is shorter
than the system processing
time, the system processing
time prevails.

If the response delay is longer
than the system processing
time, the AC drive sends data
to the host controller only after
the response delay elapses.

Fd-04

Modbus
communication
timeout time

0.0

0.1st0 60.0s
0.0: Disabled

When it is set to 0.0s, the
Modbus communication
timeout time is invalid.
Generally, set it to 0.0s. This
parameter is used to monitor
communication status in
a system with continuous
communication.

When it is set to a valid
value, if the communication
interval between current
communication and the next
communication exceeds the
value of Fd-04, the system
reports a communication fault
(Err1se).

Fd-94

Modbus software
version

0.00

0. 00 to 655.35

This parameter indicates
the version of Modbus
communication software.

A.2.5 Modbus Communication Protocol

The MD810 provides RS485 communication interfaces and supports the Modbus RTU slave
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communication protocol. You can carry out centralized control by using a PC or PLC. Through
the communication protocol, you can also set the running commands, modify or read param-
eters, and read the operating status and fault information of the drive.

This protocol defines content and format of information transmitted during serial communi-
cation. The format includes master polling (or broadcasting) and master coding method, and
the content includes parameters for the action, transmission data, and error check. The slave
response uses the same structure including action confirmation, returned data, and error
check. If an error occurs when the slave receives a message, or the slave cannot complete the
action required by the master, the slave returns a fault message as a response to the master.

5) Application mode

The drive, acting as a communication slave, is connected to a PC/PLC controlled network con-
sisting of one master and multiple slaves and equipped with the RS485 bus.

6) Bus structure

@ Topology

The system consists of a single master and multiple slaves. Every communication device in
the network has a unique slave address. One device as a communication host (generally the
PC, host controller, PLC, HMI, etc.) actively initiates communication to perform the parame-
ter read or write operation on salves. Other devices as communication slaves respond to the
host's inquiry or communication operation on them. At the same moment, only one device
can transmit data and the other can only receive data.

The setting range of the slave address is 1 to 247. The value 0 is a broadcast communication
address. A slave address must be unique in the network.

€ Communication transmission mode

The asynchronous serial and half-duplex transmission mode are used. During asynchronous
serial communication, data is sent frame by frame in the form of packets. According to the
Modbus RTU protocol, an interval that is longer than the transmission time of 3.5 bytes on the
communication data line marks the start of a new communication frame.

Data 1 responded Data 2 responded
Data 1 sent by master by slave Data 2 sent by master by slave

l:)O(Uﬂ)O(ﬂKDO(Hﬂ:)O(Hﬂ)O(ﬂmO(ﬂﬂ_ Q1111 111

N | |
Longer than Data frame Longer than Dataframe |
the time the time 1
for transmitting for transmitting
3.5 bytes 3.5 bytes

The built-in communication protocol of the AC drive is the Modbus RTU slave communication
protocol, which allows the AC drive to respond to the query command from the master or
execute the action according to query command from the master and respond with communi-
cation data.

A master can be a PC, an industrial control device, or a PLC, etc. The master can separately
communicate with a slave or issue broadcast information to all slaves. When the master sends
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a query command to a single slave, the slave needs to return a response frame. For a broad-
cast message sent by the master, the slaves do not need to return a response to the master.

A.2.6 Communication Data Frame Structure

The Modbus-RTU protocol communication data format of the MD810 is described as follows.
The drive supports read or write operations only on word type parameters. The read operation
command is 0x03, the write operation command is 0x06, and the multi-data write operation
command is0x10. Read/write operations on bytes or bits are not supported.

>35bytes 1bytelbyte 2bytes 2bytes 2 bytes
S S S S S

Reading command Target | Reading [0~ Temberol| -
Idle (frame header) station | command Idle
frame of master address | 0x03 Heeel o Le-H |
L ) A
CRC calculation — — — — —

In theory, the host controller can read a maximum of 12 consecutive parameters. However,
these parameters must be in the same group. Otherwise, a response error occurs.

>3.5bytes 1byte 1byte 1byte (2n)bytes  2bytes

______ [ NS 1
Reading response Target | Reading ’\c‘#g‘abtear Parameter CRCsum N
Idle (frame header) | station |comman: bytes ol LoH idle |
frameofslave _ address| 003 | () o
- A
CRC calculation — — — — — — — 4

>35bytes lbyte 1byte 2 bytes 2 bytes 2 bytes

et o o X Y )
Writing command Target | Writing |p dad S R B
dle (frame header) tats N d arameter address arameter CRCsum 1dl |
frame of master o [oman HerelL Herel L-H ©
L J
A

CRC calculation — — — — — — — — —

>35bytes 1byte 1 byte 2bytes 2bytes 2 bytes

Al AN \
e T T T T T T n —_—— — I
Writing r n Target | Reading
ft g eSprI se Idle (frame header) | station |cormacd Paramat-e_iiddress PaLa_T_eLter CREf_li? dle |
rameotslave address| 0x06 1
' A
CRCcalculaton—————— — — — — —
>35bytes 1bytelbyte 2bytes 2 bytes 1Byte (2n)bytes 2 bytes
W”tmg Command ________ Target | writi Parameter | Numberof | Number of T
. ritin;
frame for multlple Idle (frame header) | station wuuuaﬁd aﬁff}’fs para(w)eters data bytes Paﬁ'iiter CRE?EL" Idle |
parameters of master. _ _ _ _ _ _ _ address| 0x10 (2n) I |
L ) +
CRCcalculation = — — — — — — — — — —

A maximum of 12 consecutive parameters can be read or written.

>35bytes lbyte 1byte 2bytes 2bytes lbyte (2n)bytes2 bytes
" e e | St (S SO SR SRR SRS
Writing response

. Target | writing | Parameter | Numberof | Numberof [ Parameter -7

frame for multiple  idie (frame header) | station |command| 239'S | parameters | data bytes | address | CRCsum dle |

parametersofslave. - — — — — — _ address| 0x10 ) 2n) |
CRCcalculation = — — — — — — — — — — +

If the slave detects a communication frame error or a reading/writing failure caused by other
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reasons, an error frame will be returned.

Note: No response will be given for CRC check error.

The command for a reading error responded by the slave is 0x83. The command for a writing

error responded by the slave is 0x86. The command for a multi-data write error responded by

the slave is 0x90.

> 3.5bytes 1lbyte 1bytelbyte

Error frame responded
by slave to read operation

>3.5 bytes 1bytelbyte 1byte

Error frame responded
by slave to write operation

Idle (frame header)

——————————
Target .
Idle (frame header) | station |  0x86 Error CRCsum dle | 02: Address error
address, type L—H | 03: Data error
_____ -===" 04: Commands cannot
A be processed.

2 bytes

Target
2 Error CRCsum
station | O0x83 type Lot Idle

address

—_—————

CRC calculation — — — — — — —

2 bytes
Error type:
01: Command code error

CRC calculation = — — — — — —

>3.5bytes 1lbyte lbyte2bytes 2 bytes

Error frame responded
by slave to multi-write operation

Idle (frame header)

Target
station 0x90
address

Error CRCsum
type L----H |

—_—————

CRC calculation — — — — — — —

Table B-3 Data frame fields

Frame Header (START)

Longer than the time for transmitting 3.5 bytes

Slave Address (ADR)

Communication address range: 1 to 247; 0: Broadcast address

Command Code (CMD)

03: Read a slave parameter; 06: Write a slave parameter; 10: Write multiple
slave parameters

Parameter Address (H)

Parameter addresses of the AC drive are represented in hexadecimal,

Parameter Address (L)

which are divided into parameter type and non-parameter type (such
as operating state parameters or operating commands). For details, see
address definitions.

Low-order bytes follow high-order bytes during transmission.

Number of Parameters (H)

Number of parameters read in this frame. 1 indicates that one parameter is

Number of Parameters (L)

read. Low-order bytes follow high-order bytes during transmission.

Only one parameter can be modified at a time.

Number of Data Bytes

The data length is twice the number of parameters.

Data (H)

Response data or data to be written. Low-order bytes follow high-order

Data (L)

bytes during transmission.

CRC Low-Order Bit

Detection value: CRC16 check value. High-order bytes follow low-order

CRC High-Order Bit

bytes during transmission.

For the calculation method, see the following descriptions of CRC.

END

Time required for transmitting 3.5 bytes

CRC check:
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The cyclical redundancy check (CRC) adopts the RTU frame format. A Modbus message in-
cludes a CRC-based error check field. The CRC field checks the content of the entire message.
The CRC field is comprised of two bytes, containing a 16-bit binary value. It is added to the
message after being calculated by the transmission device. The receiving device recalculates a
CRC value in the message, and compares the calculated value with the CRC value in the re-
ceived CRC field. If the two CRC values are different, transmission errors occur.

The CRC is first stored to OxFFFF. Then a procedure is invoked to process the consecutive 8-bit
byte in the message and the value in the register. Only the 8-bit data in each byte is valid for
the CRC. The starting bit, stop bit and the parity bit do not apply to the CRC.

During CRC, each eight-bit byte is in exclusive or (XOR) with the content in the register. The
result is shifted to the least significant bit (LSB), and 0 is filled in the most significant bit (MSB)
position. The LSB is extracted and examined. If the LSB is 1, the register then performs XOR
with a preset value. If the LSB is 0, no XOR is performed. This process will be repeated eight
times. After the last (eighth) shift, the next eight-bit byte is in XOR with the register's current
value, and the process repeats for eight more shifts as described above. The final value of the
register is the CRC value after all the bytes of the message have been applied.

The CRC is added to a message from the low-order byte to the high-order byte. A simple func-
tion for the CRC is as follows:

unsigned int crc_chk_value (unsigned char *data_value,unsigned char length)
{
unsigned int crc_value=0xFFFF;

inti;

while (length--)

{
crc_valuer=*data_value++;
For (i=0;i<8;i++)
{
If (crc_value&0x0001)
{
crc_value= (crc_value>>1) A0xa001;
}
else
{
crc_value=crc_value>>1;
}
}
}
Return (crc_value);

1
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A.3 CANopen/CANlink Communication

The CANopen communication protocol is an international standard protocol. The CANlink
communication protocol is a special protocol independently developed by Inovance based

on CAN bus applications. This protocol can be used to communicate with only Inovance PLCs
such as H2U and H3U.

A.3.1 Networking

Inovance

RJ45 ey
RJ45
RJ45 ey

RN ——

CANopen
/Canlink

Figure B-5 CANopen/CANlink communication networking

Note

@ Ensure that termination resistors are located at both ends of the CAN bus.

@ A computer or commissioning tool can be connected at the end of the CAN network.

A.3.2 Terminal Descriptions

The dual RJ45 ports of the MD810 are CANopen/CANlink protocol communication ports, as
shown in the following figure.

1 8 1 8

Figure B-6 CANopen/CANlink communication port

Pins of both ports are internally connected. The following table shows the assignment of the

ports.
Table B-4 Assignment of RJ45 ports
Pin Signal Description
CANH CAN bus high level
CANL CAN bus low level
CGND Communication common ground
4 Reserved by the
manufacturer
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Pin Signal Description
5 Reserved by the
manufacturer
Not connected Reserved
Not connected Reserved

CGND

Communication common ground

A.3.3 CAN Bus Topology

The CAN bus topology is shown below. Use shielded twisted cables as the CAN bus, connect a
120 Q termination resistor to both ends of the bus to prevent signal reflection, and ground the
shield in the single point grounding mode.

Termination
resistor
Shield resistor ‘
1120 Qi
| CANH 1 |
\ \ ] CANL \ | i l 3
/ /1 WY cono N\ [\ | Tl
/ — Y
CANH CANL CGND )/ CANH CANL CGND CANH CANL CGND
//Ground the shield at (XX ]
CANopen one end (recommended). CANopen CANopen
device ]_ Do not perform command device 2 device N
round connection between
tghe grounding ctable art1d
large-power devices.
Figure B-7 CAN bus topology

A.3.4 CAN Transmission Distance

The transmission distance of the CAN bus is directly related to the baud rate and communica-

tion cables. The following table describes the relationship between the maximum bus length
and the baud rate.

Table B-5 Relationship between the bus length and the baud rate
Baud Rate
l5g) 1 Mbps |500 kbps | 250 kpbs | 125 kpbs | 100 kpbs | 50 kpbs | 20 kpbs
Length (m) 25 100 250 500 500 1000 1000

A.3.5 Related Parameters

To use the CANopen/CANlink protocol, set the following parameters.

Table B-6 Parameters
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Para. Parameter o
cod . Default Value Range Description
ode ame
Ones (CANopen)
0: Stop
1: Initialization
2: Pre-operational
8: Running
Tens place (CANLlink)
Communication 0: St.o'p o This read-only parameter
Fd-09 ctatus 0 1:Initialization is used to monitor the
2: Pre-operational communication status.
8: Running
Hundreds (PROFIBUS DP)
0: Stop
1: Initialization
2: Pre-operational
8: Running
This parameter is used to
select the CAN communication
protocol.
icati 1: CANopen
Fd-10 Contwmulmcatmn ' If it is set to 1, the CANopen
protoco 2: CANlink protocol is selected.
Ifitis set to 2, the CANlink
protocol is selected.
It is used to select the CANopen
mode.
Fd-11 |cia402 selection 0: Disable When it is set to 0, it indicates
B 1: Enable ordinary mode.
When itis set to 1, the CiA 402
mode is used.
0: 20 kbps This parameter defines
1: 50 kbps the baud rate for CAN
) communication, including
2: 100 kbps CANlink and CANopen
- aud rate : s communication. In the same
Fd-12 |CAN baud rat 3:125 kbp ication. In th
) network, baud rates of all
4:250 kbps stations must be consistent.
5:500 kbps Otherwise, communication will
6: 1 Mbps fail.
This parameter defines the
CAN station number, including
. that for CANlink and CANopen
Fd-13 Eézzfrtlon 1to 247 communication. In the same
network, all station numbers
must be unique. Otherwise,
communication will fail.
Number of CAN It is used to monitor bus load.
: This parameter indicates the
Fd-14 fr::fnsitri?i:\r/ﬁ: 01065535 number of CAN frames received
P by this station each second.
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Para.
Code

Parameter
Name

Default

Value Range

Description

Fd-15

Maximum number
of error frames
received by node

0to 65535

This parameter is used to
monitor bus errors. This
parameter defines the
maximum number of error
frames received by the node.

Fd-16

Maximum number
of error frames
sent by node

0to 65535

This parameter is used to
monitor bus errors. This
parameter defines the
maximum number of error
frames sent by the node.

Fd-17

Number of
disconnections for
the CAN bus

0to 65535

This parameter is used to
monitor bus errors. This
parameter defines the number
of disconnections for the CAN
bus.

Fd-18

Power supply unit
No.

1t099

This parameter indicates the
common bus network group
No.

It is used for networking of
multiple groups of common
buses.

Networks in a group that share
a common bus must share one
number. The number of each
common bus network group
must be unique.

Fd-34

CANopen mode

0: Ordinary mode
1: Expert mode

The common mode is the
standard CANopen mode. In
expert mode, the current node
can send and receive PDOs
according to the mapping
configured in the parameter
group AF.

Fd-35

CANopen
inhibition time

0: Disable

1to 65535: TPDO inhibition

time (unit: 100 us)

This parameter is disabled
when itis setto 0. When it is
set to a value greater than 1, its
value will be sent if the master
does not set the inhibition time
fora TPDO.

Fd-36

CANopen event
time

0: Disable

1to0 65535: TPDO event

time (Unit: ms)

This parameter is disabled
when itis setto 0. When itis
set to a value greater than 1, its
value will be sent if the master
does not set the event time for
a TPDO.

Fd-95

CANlink software
version

0.00

0. 00 to 655.35

This parameter indicates
the version of the CANlink
communication software.

Fd-96

CANopen software
version

0.00

0. 00 to 655.35

This parameter indicates the
CANopen communication
software version.

A.3.6 Descriptions of CANopen Communication Protocol

1) Software feature
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The CANopen protocol for the MD810 supports the following features:

@ Supporting the Node Guard protocol, based on which the master can read the device
status

@ Supporting the heartbeat protocol, based on which the slave reports the current state
to the master regularly

@ The Service Data Object (SDO) supports only the accelerated transmission mechanism.
One parameter or one object dictionary is transmitted at a time.

@ Four TPDOs (transmit PDOs) and four RPDOs (receive PDOs) are supported.
@ Supporting emergency objects

@ Supporting the synchronization mode

2) Communication object COB-ID

The CANopen provides multiple communication objects. Every communication object has
different features. For details, refer to “A.3.7 CANopen Communication Protocol”. You can se-
lect a proper communication object according to different applications. The communication
terminal adopts the predefined COB-ID. Specific rules are as follows:

@® NMT object: 0x000
@ SYNC object: 0x080

@ SDO object:

Transmit SDO— 0x600+Node-Id
Receive SDO — 0x580+Node-Id

@® PDO object:

RPDO1 — 0x200+Node-Id
RPDO2 — 0x300+Node-Id
RPDO3 — 0x400+Node-Id
RPDO4 — 0x500+Node-Id
TPDO1 — 0x180+Node-Id
TPDO2 — 0x280+Node-Id
TPDO3 — 0x380+Node-Id
TPDO4 — 0x480+Node-Id

@ EMCY object: 0x80+Node-Id
Node-Id: Equipment ID (station address) set in Fd-13.
3) Parameter confirmation

The MD810 parameters include parameters of the power supply unit and parameters of the
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drive unit. Therefore, the mapping between parameters and object dictionaries is specified.
This allows you to operate parameters conveniently.

@ Mapping between parameters of CANopen object dictionary indexes

@ Corresponding method

The parameter groups correspond to indexes 0x2000 to 0x20FF of the CANopen object dic-
tionary. The corresponding method is as follows: An object dictionary index is the high-order
16 bits of a parameter address plus 0x2000; an object dictionary sub-index is the low-order
16 bits of the parameter address plus 1. For example, the communication address of F0-03 is
0xF003. The corresponding object dictionary index and sub-index are 0x20F0 and 0x04, re-
spectively.

@ Corresponding parameter groups

The parameter groups of the drive include groups FO to FF, A0 to AF, and U0 to UF.

According to the preceding correspondence method, during parameter read/write operation,
the relation between the parameter group numbers and the object dictionary indexes is as

follows:
Parameter Group | CANopen Object Dictionary Sub-
index
FO to FF 0x20FO0 to 0x20FF
A0 to AF 0x20A0 to 0x20AF
U0 to UF 0x2070 to 0x207F

A sub-index is the low-order 16 bits of a parameter address plus 1, so the mapping between
parameter indexes in parameter groups and object dictionary sub-indexes is as follows.

Parameter Index CANopen Object Dictionary Sub-
index

0x0 to OxFE 0x1 to OxFF

Take FO-17 as an example. When the value of FO-17 is read, the parameter address is 0xF011.
The object dictionary index and sub-index are 0x20F0 and 0x12 respectively.

@ Read operations on SDOs

The CANopen SDO is used to perform the read operation on the parameters of the power sup-
ply unit and drive unit. The following table shows the data format sent by the master.

Take F0-02 as an example. According to the relation described in the preceding section, the
index and sub-index are 0x20F0 and 0x03 respectively.

Table B-7 SDO object sent for the read operation
CAN Frame CANopen Data Description
COB-ID lll_Dbit 0x600+Node-ID | The Node-ID of the equipment is set via the DIP switch.
RTR RTR 0 Remote frame flag "0"

-333-



-334-

Appendix A Communication

MD810 Series AC Drive (Multidrive System) Function Guide

8-byte frame

data

DATAO Comr(gizg)code 0x40 read command
DATA1 Low—oir;jj;fyte of Parameter group (group FO "0xF0")
DATAD High—o.rder byte 0x20
of index
DATA3 Sub-index Parameter No. + 1 ("0x03")
DATA4 Datal 0is reserved.
DATAS Data 2 0 is reserved.
DATA6 Data 3 0 is reserved.
DATAT7 Data 4 0is reserved.

The following table shows the SDOs returned for the read operation.

If the operation is successful, the command code returns "0x4B". The index and sub-index
remain unchanged. DATA4 and DATAS return the read data, and DATA6 and DATAT return "0".

If the operation fails, the command code returns "0x80". The index and sub-index remain un-
changed. DATA4, DATAS5, DATA6 and DATAT return the SDO failure error code. For error codes,
refer to “6.4 Fault List and Solution”.

Table B-8 SDOs returned for the read operation
CAN Frame CANopen Data Description
COB-ID 11-bit ID 0x580+Node-ID The que-ID of the equipment is set via the
DIP switch.
RTR RTR 0 Remote frame flag "0"
Success: 0x4B
DATAO Returned value of the
command code Failure: 0x80
DATA1 Low-order byte of index | Parameter group (group FO "0xF0")
DATA2 High-order byte of index | 0x20
8-byte frame DATA3 Sub-index Parameter No. + 1 ("0x03")
data DATA4 Data 1 Low-order byte of data
DATA5 Data 2 High-order byte of data
DATA6 Data 3 Success: 0
Failure: SDO operation failure error code
DATAT Data 4

(Refer to the CANopen protocol)

@ SDO for the write operation

The CANopen SDO is used to perform the write operation on the parameters of the power sup-

ply unit and drive unit. The following table shows the data format sent from the master.

Table B-9 SDO sent for the write operation
CAN Frame CANopen Data Description
COB-ID 11-bit D 0x600+Node-Ip | | e Node-ID of the equipment
is set via the DIP switch.
RTR RTR 0 Remote frame flag "0"
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8-byte frame data

DATAO Command code 0x2B

DATAL Low-order byte of index 'F"a ra r'1'1eter group (group FO
0xF0")

DATA2 High-order byte of index | 0x20

DATA3 Sub-index Parameter No. + 1 ("0x03")

DATA4 Data 1 Low-order byte of data

DATA5 Data 2 High-order byte of data

DATA6 Data 3 0 is reserved.

DATAT Data 4 0is reserved.

The following table shows the SDOs returned for the write operation.

If the operation is successful, the command code returns "0x60". The index and sub-index
remain unchanged. DATA4, DATAS, DATA6, and DATAT return "0".

If the operation fails, the command code returns "0x80". The index remains unchanged.
DATA4, DATA5, DATA6, and DATAT return the SDO failure error code. For error codes, refer to'6.4

Fault List and Solution”.

Table B-10 SDO returned for the write operation
CAN Frame CANopen Data Description
COB-ID 11-bit ID 0x580+Node-ID T'he Node—ngfthe equipment is set
via the DIP switch.
RTR RTR 0 Remote frame flag "0"
Returned value of the | Success: 0x60
DATAO command code Failure: 0x80
DATAL Low-order byte of index | Parameter group (group FO "0xF0")
DATA2 High-order byte of index | 0x20
8-byte frame data DATA3 Sub-index Parameter No. + 1 ("0x03")
DATA4 Datal Success: 0
DATA5 Data 2 Failure: SDO operation failure error
DATAG Data 3 code
(Referto A.3.7.)
DATAT Data 4 0 is reserved.

€@ Read/Write operation example

This section takes the read and write operation on F0-02 as an example. The CANopen address
of the drive is set to "0x06".

@ Reading the AC drive command source (F0-02)

To read the value of F0-02 (Command source selection, the master sends the following

CANopen message.

Table B-11 Message sent by the master to read F0-02
Message ID (Hex) RTR Data (Hex)
0x606 0 40 F0 2003 00000000

The following table shows the drive's response to the CANopen message. The current value of
F0-02 is "0x0002", indicating the current command source of the drive is communication.
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Table B-12 Message returned by the AC drive for the read operation of F0-02

Message ID (Hex) RTR Data (Hex)
0x586 0 4B F0200302000000

@ Setting the command source (F0-02) to the operation panel

To set the command source to the operation panel, the master can send the following
CANopen packet to write 0 to F0-02.

Table B-13 Message sent by the master for the write operation on F0-02
Message ID (Hex) RTR Data (Hex)
0x606 0 2B F02003 00000000

The following table describes the CANopen message returned by the AC drive. Write 0 to F0-02
to set the current command source to the operating panel.

Table B-14 Message returned by the AC drive for the write operation on F0-02

Message ID (Hex) RTR Data (Hex)
0x586 0 60 FO 20 03 00 00 00 00

€ PDO configuration

The AC drive supports four RPDOs (RPOD1, RPDO2, RPDO3 and RPDO4) and four TPDOs
(TPOD1, TPDO2, TPDO3 and TPDO4), which can be configured as needed.

You can set the slave PDO mapping on the master or directly configure the slave PDO map-
ping. Itis generally recommended to use the CANopen master to configure the mapping.

@ Configuring the slave PDO on the master

Select an object to be configured on the master directly to enable the master to use the SDO
to write the PDO mapping to each node, as shown in the following figure.

41 1stReceive PDO 1681400
Cantral Command 1622073 16E12 6
Written Freg 1623073 B=1l 16

o 2 2nd receive POD 16#1401
Cantral Command 15& 2073 612 6
Written Freg 1522073 16211 15
Dugital Setting of Torque uppe...  16820F2 16808 16

3 3rd receive PDO 161402

4 dth recerve POO 1681403

@ Configuring a slave PDO directly

i. Configure a PDO using the background software

When using a master that cannot be used to configure a slave PDO mapping, you can directly
configure the slave using the CANopen configuration interface of InoDriveShop.
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Note

@ Any modification operation via the background must be finished before a CANopen remote

node is started up.

ii. Manually configure a PDO using the keypad

You can also configure the PDO mapping through modifying parameters in group AF manual-
ly. The following table shows the mapping relation of every PDO.

Table B-15 PDO mapping

RPDO Group AF Address TPDO Group AF Address
. AF-00 . AF-32
Sub-index 1 Sub-index 1
AF-01 AF-33
. AF-02 . AF-34
Sub-index 2 Sub-index 2
AF-03 AF-35
RPDO1 TPDO1
. AF-04 . AF-36
Sub-index 3 Sub-index 3
AF-05 AF-37
AF-06 AF-38
Sub-index 4 Sub-index 4
AF-07 AF-39
AF-08 AF-40
Sub-index 1 Sub-index 1
AF-09 AF-41
_ AF-10 , AF-42
Sub-index 2 Sub-index 2
AF-11 AF-43
RPDO2 TPDO2
_ AF-12 _ AF-44
Sub-index 3 Sub-index 3
AF-13 AF-45
AF-14 AF-46
Sub-index 4 Sub-index 4
AF-15 AF-47
AF-16 AF-48
Sub-index 1 Sub-index 1
AF-17 AF-49
AF-18 AF-50
Sub-index 2 Sub-index 2
AF-19 AF-51
RPDO3 TPDO3
. AF-20 . AF-52
Sub-index 3 Sub-index 3
AF-21 AF-53
AF-22 AF-54
Sub-index 4 Sub-index 4
AF-23 AF-55
AF-24 AF-56
Sub-index 1 Sub-index 1
AF-25 AF-57
AF-26 AF-58
Sub-index 2 Sub-index 2
AF-27 AF-59
RPDO4 TPDO4
. AF-28 . AF-60
Sub-index 3 Sub-index 3
AF-29 AF-61
AF-30 AF-62
Sub-index 4 Sub-index 4
AF-31 AF-63

Each PDO can be configured with four mappings. To configure one mapping, you need to
operate two parameters in group AF to implement 32-bit data, of which the high-order 16 bits
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(with a smaller parameter No.) are the object dictionary index, and the low-order 16 bits (with
a larger parameter No.) are the object dictionary sub-index and object length. The object
length is calculated in bits. The format of mapping objects is as follows:

31 16 15 8 7 0
Index Sub-index | Object Length

High-order bits (AF) Lcl;\i/;o(rAchir

MI R I SR

According to the preceding relation between the parameters and the object dictionary, when
a parameter needs to be mapped to a PDO, you only need to write the object dictionary index
and sub-index and data length corresponding to the parameter into group AF according to the
preceding rules.

Take configurations of two mappings to RPDO1 as examples. One mapping directs to F0-01
and the other mapping is an object dictionary 0x6060-00. The operation is as follows.

Table B-16 Mapping example of group AF

Assumed o
Address Group AF Address | Description Remarks
Parameter address index
AF-00 0x20F0
Equal to group No. FO + 0x2000
F0-01 High-order bit 02: Parameter group No. offset +
AF-01 0x0210 | L
Low-order bit 10: 16-bit parameter length.
AF-02 0x6060 Object dictionary index
0x6060-00 High-order bit 00: Object dictionary sub-index
AF-03 0x0008 . . .
Low-order bits (08): 8-bit object length

Note

@ Any write operation via the background or keypad must be finished before
a CANopen remote node is started up.

1. Expert mode

You can select the CANopen expert mode using Fd-34. In the expert mode, the PDO mapping is
subject to configurations in group AF and the configurations performed through the CANopen
master are omitted. If the CANopen master is used to configure the PDO mapping, the config-

ured mapping is not written. However, the number of PDOs and the length must be consistent
with those set in group AF. Failure to comply may result in an error in the configuration phase.

In the expert mode, you can manually set a PDO by the method described in the preceding
section "Manually configure a PDO using the keypad" in the case that the master is not used
to perform configurations. After receiving a start command, the MD810 power supply unit per-
forms communication according to any configured mapping in group AF.

2. Manually configure inhibition time/event time
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You can manually configure inhibition time/event time using Fd-35 and Fd-36. Take inhibition
time as an example to describe the work mode of parameter Fd-35.

When Fd-35is set to 0, this parameter is invalid.

When Fd-35 is set to a value greater than 1 and the inhibition time of a TPDO (e.g. TPDO1) is
configured on the master, the TPDO communicates according to the inhibition time config-
ured on the master. When Fd-35 is set to a value greater than 1 and the inhibition time of the
TPDO is not configured on the master, the TPDO communicates according to the value of Fd-
35.

The work mode of Fd-36 is the same as that of Fd-35.

Note: The unit of Fd-35 (inhibition time) is 100 us; the unit of Fd-36 (event time) is ms.

A.3.7 CANopen Communication Protocol

1) Overview of the CANopen communication protocol

CANopen is an application layer protocol of the network transmission system based on the
CAN serial bus. The CAN bus follows an 1ISO/OSI standard model. This protocol defines the
data link layer and some physical layers in the OSI model. It allows the multi-master mode,
in which any node in the network can send a message to other nodes. Network nodes are
assigned with different priorities based on system real-time requirements, which can reduce
the bus arbitration time in case of a transmission collision. The CAN network does not use
the traditional address coding method. Instead, it uses the communication data block coding
method. With data block coding, the number of nodes in the network is not limited theoreti-
cally, and different nodes can receive the same data at the same time. This coding mode also
features short transmission byte, fast speed, good fault tolerance, and reliable data transmis-
sion, making it suitable for industrial control and distributed real-time control. The CANopen
device model is shown in the following figure.

CAN bus 1/0
CommL'J:nDicOation port Object dictionary Application
Datatype |4 | Application program =
. Sbo ) Communication object "™ pevice sub-protocol >
Special functlpn object Application object implementation o
NMT object >

Figure B-8 CANopen device model

2) Object dictionary

The object dictionary is the most important part in device specifications. It is an ordered set of
parameters and variables and includes all parameters of device descriptions and device net-
work status. A group of objects can be accessed in an ordered and pre-defined way through
the network.

The CANopen protocol uses object dictionaries with 16-bit index and 8-bit sub-index. The fol-
lowing figure shows the structure of the object dictionary.. One master node or configuration
tool can access all values in a slave node object dictionary.
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Index Object

000 Not used
0001—001F  static data types (standard data types, such as
Boolean and Integer 16)
0020—003F  Complex data types (structure consisting of simple
types, such as PDOCommPar and SDOParmeter)
0040—005F  Manufacturer specific complex data types
0060—007F  Device profile specific static data types
0080—009F  Device profile specific complex data types
00AO—OFFF  Reserved
1000—1FFF  Communication profile area (such as device type,
error register, and number of supported PDOs)
2000—5FFF  Manufacturer specific profile area
6000—9FFF  Standardised device profile area (such as
DSP-401 1/0 module profile: Read State 8 and Input Lines)
A000—FFFF  Reserved

Figure B-9 Structure of the object dictionary
3) Commonly-used communication object
@ Network management (NMT)

An NMT object includes the Boot-up message, heartbeat protocol, and NMT message. Based
on the master/slave communication mode, the NMT is used to manage and monitor each
node in the network to implement node status control, error control, and node startup.

@® sSDO

By using indexes and sub-indexes, SDOs enable clients to access entries in the object dictio-
nary of devices.

An SDO is achieved through a CMS object of the multi-element domain in CAL and transmit-
ting data in any length is allowed. When the data exceeds four bytes, the data is divided into
several packets.

The SDO protocol produces a response for every message. The SDO request and response
packets always contain eight bytes.

@® PDO

A PDO is used to transmit real-time data from one creator to one or multiple receivers. The
data length ranges from one to eight bytes.

Each CANopen device has eight default PDO channels, that is, four TPDO channels for trans-
mitting and four RPDO channels for receiving.

The PDO supports synchronous and asynchronous transmission modes, which are deter-
mined by the communication parameter corresponding to the PDO.

The content of a PDO message is pre-defined and is determined by the mapping parameter
corresponding to the PDO.

@ SYNC object

A SYNC object is a message periodically broadcast by the CANopen master to the CAN bus. It
is used to provide basic network clock signals. Each device determines whether to perform
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synchronous communication with other network devices using the event based on its config-
uration.

4) Description of CANopen packet format

@ NMT module control message

Only an NMT-Master node can send an NMT Module ControlNMT packet. “Table B-17 NMT
message format” shows the packet format. COB-ID is fixed to "0x000". Data0 is a command
word occupying one byte, as shown in “Table B-18 NMT message command”. Datal is a
CANopen network device address occupying one byte. When it is 0, it indicates a broadcast
message that is valid for all slaves in the network.

For example, the command for setting a device with device address "6" to operable state is

"0x000 0x01 0x06".
Table B-17 NMT message format
COB-ID RTR Data0 Datal
0x000 0 Command Node ID
word
Table B-18 NMT message command
Command Description
0x01 Start Remote Node
0x02 Stop Remote Node
0x80 Enter Pre-operational State
0x81 Reset Node
0x82 Reset Communication

@® NodeGuarding packet

By using the node protection service, the MNT master node can check the current state of
every node. Especially, this service is significant when these nodes have no data to be trans-
mitted.

The standard protocol object 0x100C is used to set GuardTime and 0x100D is used to set the
multiplication factor of GuardTime. The GuardTime and its multiplication factor jointly deter-
mine the node protection time period.

The following table shows a remote frame sent from the NMT master node.

Table B-19 NodeGuarding packet sent by the master node

COB-ID RTR
0x700+Node-ID 1

“Table B-20 NodeGuarding response packet returned from the slave” describes the response
message returned by the NMT slave. “Table B-21 NodeGuarding status word returned by the
slave node” describes the one-byte format of the status word.

Table B-20 NodeGuarding response packet returned from the slave

COB-ID RTR Data0
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0x700+Node-ID 0 Status word
Table B-21 NodeGuarding status word returned by the slave node
Data Bit Description
Bit7 0 or 1 alternative

Bit6tobit0 | State:
4: Stopped
5: Operational
127: Pre-operational

@ Heartbeat packet

A node can be configured to produce periodic heartbeat messages, in which bit 7 is set to 0,
and bit 6 to bit 0 are the same as those of the NodeGuarding message. See the following table
for details. The heartbeat time is defined by the standard protocol object 0x1017. A node can
support either the NodeGuarding protocol or the Heartbeat protocol.

Table B-22 Heartbeat message

COB-ID RTR Data0
0x700+Node-ID 0 Status word

A.4 PROFIBUS DP Communication
A.4.1 Networking

If more than 32 nodes are deployed, relays are required. With two relays, a maximum of 32
nodes (including the relays) can be connected.

Basic network Commissioning |

JQ «

2
2

Profibus-DP

Figure B-10 PROFIBUS DP communication networking

A.4.2 Terminal Descriptions

This section describes the PROFIBUS DP 9-pin standard interface.

The PROFIBUS DP interface is connected to the PROFIBUS master using the standard DB9
socket. The pin signal definition of the PROFIBUS DP interface complies with the DB9 socket
standard of Siemens. See the following figure.
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<---0
|
— +5V I
|
— <-——4
|
<---q Unconnected
— Data cable B : internally
Data cableA:
|
— <---
P
——GND

Figure B-11 PROFIBUS DP interface pin

Table B-23 PROFIBUS DB9 interface functions

Type Terminal Mark Terminal Name Function Description
1,2,4,7,9 NC Unconnected internally
PROFIBUS DP 3 TR+ PROFIBUS DP bus positive end
communication 5 CGND PROFIBUS DP bus power supply ground
interface 6 Cs5v PROFIBUS DP bus power supply
8 TR- PROFIBUS DP bus negative end

A.4.3 Baud Rate and Communication Distance

Baud Rate 1.5 Mbps 187.5
(bps) 12 Mbps | 6 Mbps | 3 Mbps 500 kbps Kbps 19.2 kbps | 9.6 kbps
Length (m) 100 100 100 100 200 600 1200 1200
A.4.4 Related Parameters
Parame- L.
ter Code Parameter Name | Default Value Range Description
0: PROFIBUS DP It indicates the slave station number
communication for PROFIBUS DP communication. The
PROFIBUS DP function disabled value 0 indicates that the PROFIBUS
Fd-20 |communication |1 DP communication function is
address 110 125: PRQHB_US disabled. In the same network, all
DP communication | station numbers must be unique.
address Otherwise, communication will fail.
PROFIBUS DP It indicates the version of PROFIBUS
Fd-97 software version 0.00 0-0010655.35 DP communication software.

A.4.5 Descriptions of PROFIBUS DP Communication Protocol

€ Datatransmission format

The PROFIdrive protocol defines the Parameter Process Data Object (PPO) as the format for
data transmission. PPO includes five types: PPO1, PPO2, PPO3, PPO4, and PPO5. The MD810
supports all the five types of the PPO.
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Table B-24 Functions of PPO data formats
Data Type Supported Function Data Type Supported Function

Operation on a single function Setting of AC drive commands
parameter and frequencies
Setting of AC drive commands Reading of AC drive status and
and frequencies running frequency

PPO1 PPO4
Reading of AC drive status and Cyclic writing of four function
running frequency parameters

Cyclic reading of four function
parameters

Operation on a single function Operation on a single function
parameter parameter
Setting of AC drive commands Setting of AC drive commands
and frequencies and frequencies

PPO2 Read'lng of AC drive status and PPOS5 Readmg of AC drive status and
running frequency running frequency
Cyclic writing of four function Cyclic writing of 10 function
parameters parameters
Cyclic reading of four function Cyclic reading of 10 function
parameters parameters
Setting of AC drive commands
and frequencies

PPO3
Reading of AC drive status and
running frequency

Data blocks of the PPO data format are divided into two areas, namely PKW area (parameter

area) and PZD area (process data area). The following figure shows the PPO data formats sup-
ported by the MD810, and the following table lists the data length in different areas.

PKW PzD1 PzD2 PZD3 PZD4 PZD5 PZD6 <PZD7-PZD12—

PPO1 12 bytes

PPO2 20 bytes

PPO3 4 bytes | |

PPO4 12 bytes | | |

PPO5 32 bytes

FigureB-12  PPO data format
Table B-25 PPO data length description
PPO Type Data Length in the Data Length in the Total PPO Data
yP PKW Area (Byte) PZD Area (Byte) Length (Byte)
PPO1 8 4 12
PPO2 8 12 20
PPO3 0 4 4
PPO4 0 12 12
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| PPOS 8

24 32

€ PKW data description

The PKW data is used by the master station to read/write a single parameter of the AC drive.
Communication addresses of the AC drive parameters are directly determined by the commu-

nication data. The PKW data is used to:
a) Reading AC drive function parameters

b) Modifying AC drive function parameters

@® Dataformat

The PKW data includes three groups of arrays, namely PKE, IND, and PWE. The PKE, IND, and
PWE data length is two bytes, two bytes, and four bytes respectively. Their data formats are as

follows.
PKW Data Sent by Master PKW Data Responded by AC Drive
Operation command PKE PKE
Parameter address IND IND
IND IND
Reserved PWE PWE
PWE PWE
Writing operation: PWE
parameter value
Reading operation: PWE
null
Success: returned PWE
value
Failure: error PWE
information

@ Data description

PKW Data Sent by Master

PKW Data Responded by AC Drive

PKE |High-order four bits: Command code PKE
0: No request

1: Reading parameters

2: Modifying parameter data

(The preceding command code is in
decimal format.)

Low-order four bits: Reserved

Low-order eight bits: High-order bits of the
parameter address

High-order four bits: Response code
0: No request

1: Correct parameter operation

T: Execution failed

Low-order eight bits: High-order bits of the
parameter address

IND |High-order eight bits: Low-order bits of the | IND

parameter address

Low-order eight bits: Reserved

High-order eight bits: Low-order bits of the
parameter address

Low-order eight bits: Reserved
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PWE | High-order 16 bits: Reserved PWE | Request succeeded: Parameter value
Low-order 16 bits: Reserved in case of read Request failed: error code (consistent with
request or parameter value in case of write standard Modbus)

request 1: Invalid command
2: Invalid address
3:Invalid data

4: Other error

.Example

The following figure shows the PKW data sent by the master and PKW response data sent by
the AC drive when the master reads the AC drive function parameter F0-08.

The master reads F0-08 of the AC drive.

PKW data sent by master
—'>| 10F0 0800 0000 0000 l——>

Operation MD810

Master 10F0 0800 0000 1388 il

PKW data responded by AC drive
70F0 0800 0000 errCode }dJ
Operation

failed

1) Example of PKW data transmitted when the master requests to read an AC drive
parameter

The following figure shows the PKW data sent by the master and PKW response data sent by
the AC drive when the master modifies the AC drive function parameter F0-08.

The master changes F0-08 of the AC drive to 20.00 Hz.

PKW data sent by master

_'>| 20F0 0800 00000 7DO l——>

MD810

Master Operation
10F0 0800 0000 07D0 Sicceeded

PKW data responded by AC drive

70F0 0800 0000 errCode |<— _
Operation
failed

2) Example of PKW data transmitted when the master requests to write an AC drive
parameter

PKW data exchange with the AC drive is performed circularly. If the write command
(PKE=0x20xx) is continuously used on EEPROM, the service life of the AC drive’ s main con-

trol chip will be shortened. Therefore, it is recommended that non-periodic write operations
(SFB53 described in "Non-periodic Read/Write Operations ") or RAM addresses in the PKW
area be used to modify AC drive parameters. The following table lists RAM addresses of param-
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eters.
Parameter Group Address
FO to FF 0x00 to OxOF
A0 to AF 0x40 to Ox4F
BO to BF 0x50 to Ox5F
COto CF 0x60 to Ox6F

The hexadecimal value converted from the parameter group are the lower-order eight bits of
the RAM address. For example, the RAM address of parameter FO-10 is 0x000A.

€ PZD data description

The PZD data is used by the master to modify and read AC drive data in real time and perform
periodic data exchange. Data communication addresses are directly configured through DP
network parameters. Specific data definition of PZD1 to PZD12 is determined by PZD configu-
ration. For details about PZD configuration, see step 5 in the next chapter.

@ Configuring slaves on the S7-300 master

Before using the PROFIBUS DP master, you must configure the slave GSD file first to add the
slave to the master system. If the file exists, omit step 2. You can obtain the GSD file from Ino-
vance or its agent. To configure the slave, do as follows:

Step 1: Establish a project in STEP7, and add an S7-300 master in the project, as shown in the
following figure.

& SIMATIC Manager - 57 Prol
File Edit Insert PLC View Options Window Help

D@ o D 2| | = [<¥omilter > =W ¢
& §7_Prol -- D:\Program Files (x86)\Siemens\Step7\s7proj\S7 Prol
: B8z
Cut Ctrl+X
Paste
Delete Del
Insert New Object 7 SIMATIC 400 Station
PLC » SIMATIC 300 Station
o P SIMATIC H Slatlc.m
Object Properties..  Alt+Return SLEDEHERTET
— Other Station
SIMATIC 55
PG/PC
MPI
PROFIBUS

Industrial Ethernet
pTR

Foundation Fieldbus

S7 Program

Inserts SIMATIC 300 Station at the cursor position.

Step 2: Double-click the hardware icon to access the HW Config interface, and choose Op-
tions > Install GSD File to add the MD810DP.GSD file (Note that the file must be stored in an
English path; otherwise, the STEP7 may fail to recognize the file).
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@ HW Config - SIMATIC 300(1)
Station Edit Insert PLC View [Options | Window Help

J Dh=zs-8§ &G =R Customize... Cirl +Alt+E

@) SIMATIC 300(1) (Configuration) ~ F°C Module..
Configure Network

Symbol Table Ctrl+Alt+T

Report System Error...

Edit Catalog Profile
Update Catalog

Install HW Updates ...

o] i, . Install GSD File...
| - . Find in Service & Support...
.
Install GSD Files ) - - u
Install GSD Files: from the directory _vJ

IDI\01_antlnp_'ark\ﬂi_GSD_kll\Dﬂ_EDSIO\DP_prnfi'bux Browse ...

| MD81Q GSD

MDS810DP-¥1: PROFIBUS DP communication option MD810 with DP-V1 interface in MD Drives

Install | Show Log Select All Deselect All

Kol

Click Install. After the installation is complete, the PROFIBUS DP module of the MD810 is dis-
played, as shown in the following figure.

(=] THOVARCE/FROFIBUS

=-C3 IF

g MDS10PFS (TEVL)

E Tniwversal module
4 FrO-01
FFO-0Z
FFO-03
FFO-04
£ F FFO-05
Eﬂ'-D Switching Dewices
#-_1 1/0
F-0 Gatewsy
Eﬂ'-D Compatible FROFIEUS DF Slawes

L

Step 3: Configure the actual hardware system, as shown in the following figure.
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% HW Config - SIMATIC 300(1)
Station Edit Insert PLC View Options Window Help

D@8 § & Be dsa D 22 (w2

g SIMATIC 300(1) (Configuration) -- §7_Prol [ ]3|
= 0) IR
1 - FREOFTBUS (1): DF master system (1)
2 CFU 315-2 DFP - _‘
g JE I
3 =l
- E|
5
&
T
8 =

Step 4: Configure data features of the slave.

=1-[] THOVANCE,/PROFIBUS
E‘D IF
=g MDE10FFS (DPVL)
b d tniverszal module
..... [ rro-o1
- [q Fro-0z
. [d PPO-03
. [d FPO-04
L[
D Switching Devices %
®-1 I/0
D Gateway
i D Compatible FROFIEUS DF Slaves
[ CiR-Object

Q Clased-Loop Controller

Step 5: Configure the PZD.

Two DP interruption modes are provided, including DPV0 and DPVL1. For all Inovance DP mod-
ules, only DPVO can be selected. By default, DPVO is selected in STEP 7, and DPV1 is selected in
Portal. Therefore, you need to change DPV1 to DPVO if Portal is used.

PZD1 to PZD12 are for customized periodic data exchange. They can be set in hardware config-
uration. Double-click the MD810DP icon in HW Config, click Device-specific parameters, and
configure corresponding parameter addresses as required.
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x
General Farameter Assignment |
Parameters Valus =
—/{_y Station parameters [ ]
=] IF Interrupt Mode IFYD
[} Ceneral DF parameters
F-_j Device—specific parameters
|-[&] PZD3 (master->slave) 'Bl452
|-[E] PZD4 (master-rslave) B1448
|-[£] PZDS (master=->slave) 64512
! % FID6 (master-rslave) 84513 I
_|'-=_'| FIDT (master->slave) 61452
| g FIZD5 (master—rslavel B1440
I-[£] PZDY (master->slave) 61440
~[£] FIDI0 (master->slave) B1440
_E| FID11 (master->=lawve) 61440
|-[&] FIDIZ (master->slave) 61440
—E] FID3 (=lawe-imaster) 61440
\-[E] FID4 (slave- master) B1440
[Z1 PTNS F=] arra="mastar) Alddn ll
Cancel | Help I

PZDx (master->slave) indicates the address used by the master to write data to the slave,
whereas PZDx (slave->master) indicates the address used by the master to read data from the
slave. PZDx can be set to any one from PZD1 to PZD12, which are displayed in decimal. For
example, to set PZD3 (master->slave) to FO-12, enter 61452,

By default, the default of all PZDs for the MD810 is F0-00 (61440 in decimal). For unused PZDs,
modification is not required and default values can be retained. PZD mapping relations must
be set independently for each slave as required. If mapping relations of various slaves are the
same, you can select one configured slave, press Ctrl+C, select the PROFIBUS DP bus in the
configuration, press Ctrl+V, and modify the station number.

To enable the function of non-periodically reading and writing parameters of DPV1, set corre-
sponding parameters in customized indexes at the end of Device-specific parameters. The
MD810 provides six customized indexes numbered from 0 to 5. For example, set indexes 0 and
1to F0-02 and F0-08, respectively.
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x
General FParameter Assignment |
Parameters | Valye B
—[Z] PZD4 (slave-master) E1440 1
L[] PZDS (slawe-master) £1440
_E] PZI6 (sl ave—master) 61440
(8] FZDT (slave= master) 61440
—[E] PIDE (slave-imaster) E1440
[i] PZDY (slave-’master) (1440
_-i"'] PZOIN (=slave—master) 61440
- [E] FZD (slave- master) E1440
—[Z] PIMZ (slave— mazter) E1440
[Z] Function code of IndexD 61442
eI fFunction code f 61448
—[E] Function code of IndexZ E1440
_'i'| Function code of Index3 61440
_:gl Function code of Imdexd 51440
[Z] Function code of IndexS £1440
HD Hex parameter assigoment . :

ot | _vay_|

After all the preceding operations are completed, the PROFIBUS slave is configured. Then, you
can compile programs in the S7-300 to control the AC drive.

@ Non-periodic reading and writing on the drive DP slave

To perform non-periodic reading and writing on the drive DP slave, enable the Siemens sys-
tem function modules SFB52 (for reading) and SFB53 (for writing). Create an organization
block in the program, and add relevant function blocks and programs in the organization

block.
DE1
SFB52
Read a Frocess
Data Recoxd
“RDREC™
EN ENO
MO. O | REQ WVALID |—MO.1
DW#16#2200 — ID BUSY |—MO. 2
O 4 INDEX ERROR [—MO. 3
2 {MLEN STATUS QDO
QWS | RECORD LEN |—Qwd
MO. 3 MOVE
—l l— EN ENG
QDO —IN oUT QD8

After M0.0 is set, the function block reads F0-02 (Index 0 has been set to F0-02) of the AC drive
No. 3 and saves it in QW6. Field definitions are as follows:

REQ: It is used to enable or disable the function block. When it is set to 1, the function block is
enabled.

ID: It indicates the logic address. To specify this field, convert any Q address of the AC drive
slave to a decimal value, and set bit 15 of the value to 1. For example, after Q512 is converted
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to the decimal value H200, and bit 15 of H200 is set to 1, H8200 is obtained.

1 443 FPO-05 o1z, ..5149 512, ..519
b J2AF --r PRO-0s |550 . 543 Lo . 543

INDEX: It is an index number ranging from 0 to 5. You can define the index mapping address of
a slave as required.

MLEN: It indicates the maximum length of the data to be obtained. For MD38DP2, this field
must be set to 2.

RECORD: It indicates the target area of an obtained data record. This field is used to store read
data when the read operation is performed and sent data when the write operation is per-
formed.

VALID: The new data record is received and valid.

BUSY: When the field value is ON, operations are not complete.

ERROR: When tand OUTs, or INs, OUTs. See the illustrationhe field value is ON, an error occurs.
STATUS: It indicates the block status or error information.

LEN: It indicates the obtained data record length.

During the invocation, you can customize parameters or use partial or all default parameters,
as shown in the following figure.

IE1
SFES2
Fead a Process
DEL Data Record
SFBH2 “RDEEC”
Fead a Process —EN ENQ
Data Record
“RDREC” DE1. DEX0. O -{FEQ DE1. DEX10.
EN ENO f—v--— VALID |0
- DE1l.DEDZ ID
.. —|{FEQ VALID ... DE1. DEX10.
DE1. DEWS -{ INDEX BUSY [-1
.. 1ID EUSY |-...
DE1. DEWS | MLEN DE1. DEX10.
—{INDEX EFROR |- EFROR |2
W5 | FECORD
MEN STLTIIS | STATUS |-DE1.DED12
QW5 —|EECORD LEN | LEN [DE1.DEW1&E

The left figure shows all the default parameters. If you want to customize parameters, set
them according to the right figure. You can customize parameters or use default parameters
for corresponding blocks as required. However, if multiple invocations are involved, you need
to customize parameters to avoid invocation errors caused by default parameters (note: RE-
CORD must be customized).

Non-periodic write operations are similar to non-periodic read operations. The RECORD field
stores data to be written, as shown in the following figure.
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DE2
SFB53
Write a Process
Data Record
“WRREC”
EN ENO
M1. 0 EEiq DONE M1.1
DW#16#8200 41D BUSY M1.2
0 —INDEX ERROR —M1.3
2 —LEN STATUS D102
QW00 qRECORD

Note that before running an organization block, you need to download data blocks (above the
function block, DB1 and DB2 in this example) to the PLC. Otherwise, an error indicating that
the DB blocks are not loaded will be reported.

SFB53 is used to perform operations on the EEPROM. Therefore, relevant operations are in-
voked when necessary, and relevant operations are disabled in time in the program. After the
write operation is complete (M1.1is set to 1), the program is invoked to reset M1.0, as shown
in the following figure.

M1 Mi.O
) (R—

Execution of SFB52 and SFB53 requires invoking relevant blocks for multiple times each time.
Therefore, do not invoke them when single execution is required.

@ Diagnosis

Specific diagnosis information of slaves can be read using SFC13 in the program, as shown in
the following figure.

SFC13
Fead Diagno=stic
Data of a DF Slave

“DPNEM_DG”
EN ENO
MZ.0 4EEQ EET Wil |-QW200
WH16#3FF9 qLADDE P#Q 100,10

EECOED BYIE 9

BUSY |-NM2.1

REQ: It is used to enable or disable diagnosis information reading. When this field is set to ON,
diagnosis information reading is enabled.

LADDR: It indicates the configured diagnosis address of the PROFIBUS DP slave. The actual
value is shown in the following figure. For SFC13, the address must be specified in hexadeci-
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mal.

RET_VAL: It displays the error code (negative) when invocation errors occur or displays the
actual transmitted data length (positive) when no error occurs.

RECORD: It indicates the target area of the read diagnosis data. The value must be nine bytes.
Otherwise, an error is reported during invocation. The nine bytes are defined as follows:

Byte Assignment
Byte 0 to 2 Station status
Byte 3 Master number
Byte 4 Supplier ID (high-order byte)
Byte 5 Supplier ID (low-order byte)
Byte 6 to 10 Dedicated device diagnosis information

BUSY: When this field is 1, reading is not complete.

Device-specific diagnosis provides relevant AC drive fault information, which is consistent
with the value of U0-45.

A.5 EtherCAT Communication

A.5.1 Networking

The EtherCAT communication topology structure features high flexibility. It supports various
topological structures including star, bus, and tree topologies and their combination. This
enables flexible and convenient equipment connection and wiring. The specific EtherCAT-IN
and EtherCAT-OUT /0 interfaces and bus connections of the MD810 drive unit are shown in
the following figure.

EtherCAT MD810-EtherCAT MD810-EtherCAT MD810-EtherCAT
master slavel slave2 slaveN

P1 | P2 P1 | P2 P1 | P2 P1 | P2
I

Figure B-13 Bus topology

A.5.2 Terminals Descriptions

The MD810-ECAT drive unit is connected to the EtherCAT master using the standard Ethernet
RJ45 socket. The signal definitions of pins are the same as those of the standard Ethernet
pins. Crossover cables and straight-through cables are available. The electric characteristics
are compliant with IEEE 802.3 and ISO 8877 standards.

-354-



MD810 Series AC Drive (Multidrive System) Function Guide

Appendix A Communication

Note

1 8 1 8
EtherCAT-IN EtherCAT-OUT
Table B-26 Pin signal definitions
Pin Assign- Description
ment
1 X4 Data transmitting
()
) > Data transmitting
()
3 RX+ Data receiving (+)
4 NULL Not connected
5 NULL Not connected
6 RX- Data receiving (-)
7 NULL Not connected
8 NULL Not connected

@ Note that the input (EtherCAT-IN) and output (EtherCAT-OUT) interfaces

A.5.3 Communication Performance

cannot be connected inversely. The Cat 5e shielded twisted pair (STP)
network cable must be used for ensuring stability.

Transmission Rate

2 x 100 Mbit/s (high-speed Ethernet, full duplex mode)

Synchronization

Synchronization jitter < 1 ps (300 nodes between two devices and cable

length being 120 m)

Refresh time

@ 256 digital I/0s: 11 us

@ 1000 on-off 1/0s distributed in 100 nodes: 30 us (0.03 ms)
@ 200 analog 1/0s (16-bit): 50 ps; sampling rate: 20 kHz
@ 100 servo axes (eight-byte IN+OUT for each axis): 100 ps=0.1 ms

@ 12000 digital I/Os: 350 us

A.5.4 Related Parameters

The following parameters must be set to enable the MD810 drive unit to connect to the Ether-
CAT fieldbus network.

Parameter
Code

Parame-
ter Name

Value Range

Value

Definition
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Operation 0: Operating panel . d oi h h
F0-02 command 1: Terminal 2 Running commant glyent ote
communication
source 2: Communication

0: Digital setting (non-retentive
upon power failure)

1: Digital setting (retentive upon
power failure)

i 2:All
freqjtler;cy 3:A2 .
FO-03 reference 4: Reserved 9 Target frequency'glv'en through
input 5: Pulse reference (DIO1) communication
selection 6: Multi-reference
7: Simple PLC
8: PID

9: Communication

10: Synchronous control

€ Parameters related to communication control

Parameter

Parameter Name Value Range Decimal Address
Code

Negative maximum frequency to positive
maximum frequency 29456

0.01 Hz
0000: Stop according to the stop mode

Frequency

U3-16
reference

0001: Forward running
0002: Reverse running
0003: Forward jogging
0004: Reverse jogging

0005: Coast to stop

0006: Decelerate to stop
0007: Fault reset

Bit 0: DO1 output control
Bit 1: DO2 output control
Bit 2: RELAY1 output control
Bit 3: RELAY2 output control
Bit 4: FMR output control
U3-18 DO control ) 29458
Bit 5: VDO1
Bit 6: VDO2
Bit 7: VDO3
Bit 8: VDO4
Bit 9: VDO5
U3-19 AO1 control 0 to 7TFFF represent 0% to 100%. 29459
U3-20 AO2 control 0 to 7TFFF represent 0% to 100%. 29460
u3-21 FMP control 0 to TFFF represent 0% to 100%. 29461
Us-22 Reserved Reserved
U3-23 Speed control | Signed data, 1 rpm 29463

Us-17 Control command 29457
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When MD810-ECAT communication is used, the written PDO1 and PDO2 are mapped to U3-
17 and U3-16 respectively by default. Note that the first two items of TXPDO configured on the
master must be U3-17 and U3-16 in sequence. Besides, if the eight high-order bits of U3-17 are

written with any non-zero value, the AC drive will report a communication fault.

@ Parameters related to communication monitoring

I::rrgr;wdeé Parameter Name Unit Decimal Address
U0-00 Running frequency (Hz) 0.01 Hz 28672
U0-01 Frequency reference (Hz) 0.01 Hz 28673
Uu0-02 Bus voltage (V) 0.1V 28674
U0-03 Output voltage (V) 1V 28675
U0-04 Output Current (A) 0.01A 28676
U0-05 Output power (kW) 0.1 kw 28677
U0-06 Output torque (%) 0.1% 28678
Uuo-07 Dl input state 1 28679
U0-08 DO output state 1 28680
U0-09 All voltage (V) 0.01Vv 28681
U0-10 Al2 voltage (V) 0.01V 28682
uo-11 Motor speed lrpm 28683
uo0-12 Counting value 1 28684
U0-13 Length value 1 28685
U0-14 Load speed display 1 28686
U0-15 PID reference 1 28687
U0-16 PID feedback 1 28688
uo-17 PLC stage 1 28689
U0-18 Pulse input frequency (Hz) 0.01 kHz 28690
Uo0-19 Feedback speed (Hz) 0.01 Hz 28691
Uu0-20 Remaining running time 0.1 min 28692
u0-21 All voltage before correction 0.001V 28693
U0-22 Al2 voltage before correction 0.001V 28694
U0-24 Linear speed 1 m/min 28696
U0-25 Current power-on time 1min 28697
Uu0-26 Current operating time 0.1 min 28698
uo-27 Pulse input frequency 1Hz 28699
Uo0-28 Communication setpoint 0.01% 28700
uo0-29 Encoder feedback speed 0.01 Hz 28701
U0-30 Display of main frequency X 0.01 Hz 28702
U0-31 Display of auxiliary frequency Y 0.01 Hz 28703
Uo0-33 Synchronous motor rotor position 0.1° 28705
Uo0-34 Motor temperature 1°C 28706
Uo0-35 Target torque (%) 0.1% 28707
u0-37 Power factor angle 0.1° 28709
U0-39 Target voltage for V/f separation 1V 28711
U0-40 Output voltage for V/f separation 1V 28712
U0-41 Dl input state display 28713
U0-42 DO output state display 28714
U0-45 Fault subcode 28717
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U0-46 Heatsink temperature 1°C 20718
uo-47 PTC channel voltage before correction 0.001V 20719
U0-48 PTC channel voltage after correction 0.001V 20720
U0-49 Number of position lock deviation pulses 1 20721
U0-58 Z signal counter 1 28730
U0-59 Frequency reference (%) 0.01% 28731
U0-60 Running frequency (%) 0.01% 28732
U0-61 AC drive state 1 28733
U0-62 Fault code 1 28734
U0-68 Drive state 2 1 28740
U0-69 Feedback speed (Hz) 0.01 Hz 28741
Uuo-74 Target torque in torque mode 0.1% 28746
Uo-75 Real-time target torque in torque mode 0.1% 28747
Uo-76 Target torque upper limit 0.1% 28748
uo-77 Torque upper limit in generating state 0.1% 28749

When MD810-ECAT communication is used, the read PDO1 and PDO2 are mapped to U0-68
and U0-69 respectively by default. Note that the first two items of TxPDO configured on the
master must be U0-68 and U0-69 in sequence.

A.5.5 Descriptions of EtherCAT Communication Protocol

In the DC mode, the DC synchronous mode period must be at least 1 ms but shorter then 100
ms. Otherwise, an EtherCAT communication fault will occur.

€ State machine

Four EtherCAT state machines are supported to coordinate the state relationship between the
master and slave during initialization and operation. The four states are: Init (I), Pre-Opera-
tional (P), Safe-Operational (S), and Operational (O).

Transition from Init state to Operational state must be in the sequence of Init, Pre-Operational,
Safe-Operational, and then Operational step by step. In transition from Operational state to
Init state, certain steps can be skipped. The following figure describes the EtherCAT state tran-
sition.
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Init (Initialization)

TIRC :

Pre-Operational (Pre-operation)  (SI)

VAN
(on (PS) ﬂ W (SP)

(oP) Safe-Operational (Safe operation)

=] 1

Operational (Operation)

Figure B-14 EtherCAT state machine

€ Communication structure

Multiple kinds of application protocols are available for EtherCAT communication. The IEC
61800-7-CANopen motion control protocol is used for the MD810 drive unit. The following
figure shows the EtherCAT communication structure at the CANopen application layer.

Application Object dictionary ]
layer
EtherCAT
state PDO
machine

Register ] [ Email ][Processdata]
ESC DPRAM

N

Link layer

( Physical layer )

Figure B-15 EtherCAT communication structure at the CANopen application layer

The object dictionary in the application layer contains communication parameters, applica-
tion data, and mapping data of the PDO. The PDO process data object contains real-time data
during the operation of the drive and is periodically read and written. In the SDO mailbox
communication, the communication parameter objects and PDO objects are accessed and
modified aperiodically.

€ PDO data description

The PDO data enables the master to modify and read AC drive data in real time and perform
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periodic data exchange with the AC drive. The data communication addresses are directly
configured by the AC drive. The data mainly includes the following:

1. Real-time settings of AC drive control commands and target frequencies
2. Real-time reading of AC drive current state and running frequency

3. Function parameter and monitoring data real-time exchange between the AC drive and the
EtherCAT master

The PDO process data is used for periodic data exchange between the master and AC drive, as
described in the following table.

PDO (1600h) Sent by the Master

Fixed RPDO Variable RPDO

Real-time modification of AC
drive parameters

RPDO1 RPDO2 RPDO3 to RPDO12
PDO Responded by AC Drive (1A00h)

AC drive command AC drive frequency reference

Real-time reading of AC drive
parameters

TPDO1 TPDO2 TPDO3 to TPDO12

AC drive state AC drive running frequency

€ Data sent by the master

Descriptions of RPDO sent by the master

AC drive command word (command source set to communication)

01: Forward running
02: Reverse running
03: Forward jogging

RPDO1 04: Reverse jogging

05: Coast to stop
06: Stop according to F4-10 (Stop mode)
07: Fault reset

AC drive target frequency (frequency source set to "communication")

- 0 0,
RPDO2 The frequency reference ranges from -100.00% to +100.00%.

When the frequency reference exceeds this range, the frequency reference is not
responded.

It specifies parameters (in group F and group A) to be modified in real time. The
modification is not written to the EEPROM.

FE-02 to FE-11 correspond to RPDO3 to RPDO12. For the configuration, see PDO data
configuration.

RPDO3 to RPDO12

@ Data responded by the AC drive

TPDO Responded by the AC Drive
It indicates the AC drive state.
The AC drive running state is determined by the bits as follows:
Bit 0: 0: Stop; 1: Running
Bit 1: 0: Forward running; 1: Reverse running
Bit 2: 0: No fault; 1: AC drive fault
Bit 3: 0: Running frequency not reached; 1: Running frequency reached

TPDO1
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TPDO2 It indicates the AC drive running frequency (unit: 0.01 Hz).
The current AC drive running frequency is returned as 16-bit signed data.
The TPDOs are used to read function parameters in groups F and A and monitoring
parameters in group U in real time.
TPDO3 to TPDO12 - -
FE-22 to FE-31 correspond to TPDO3 to TPDO12. For the configuration, see PDO data
configuration.
4 SDO

The SDO is used to transfer non-cyclic data, such as communication parameter configura-
tion, and drive running parameter configuration. The CoE service type includes: 1) emergency
message, 2) SDO request, 3) SDO response, 4) TXxPDO, 5) RxPDO, 6) remote TxPDO transmit
request, 7) remote RxPDO transmit request, and 8) SDO information.

Currently, the MD810 drive supports 2) SDO request and 3) SDO response. For details about
the parameters, see the appendix.

@ Distributed clock

The distributed clock enables all EtherCAT devices to use the same system time and imple-
ment synchronization between the devices. A slave can generate synchronous signals accord-
ing to the synchronized system time. The MD810 drive unit only supports the DC synchroniza-
tion mode. The synchronization cycle is determined by SYNCO. The cycle varies according to
the motion mode.

A.6 PROFIBUS DP-to-CANopen Gateway

A.6.1 Networking

CANopen+Modbus ModbusD

By —

K SN &

RJ45
RJ45
RJ45
RJ45

PROFIBUS DP

Figure B-16 PROFIBUS DP-to-CANopen gateway communication networking

A.6.2 Terminal Descriptions

The definition of the PROFIBUS DP terminal is the same as the terminal definition in the stan-
dard PROFIBUS DP. For details, see Terminal Descriptions in “A.4 PROFIBUS DP Communica-
tion”.

The definition of the CANopen terminal is the same as the terminal definition in the standard
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CANopen. For details, see Terminal Descriptions in “A.3 CANopen/CANlink Communication”.

A.6.3 Communication Performance

One gateway unit (PROFIBUS DP slave) can be connected with up to 30 CANopen slaves. Note:
The gateway unit is also a CANopen slave.

One gateway unit (PROFIBUS DP slave) can send up to 122 parameters to or receive up to 122

parameters from the PLC.

Each CANopen slave can send and receive up to eight parameters.

The communication distance is the same as that in the standard PROFIBUS DP and CANopen
networks. See “A.4 PROFIBUS DP Communication” and “A.3 CANopen/CANlink Communica-
tion” for details.

A.6.4 Related Parameters

Fd-09

Communication
status

o

1: Initialization
2: Pre-operational
8: Running

Hundreds (PROFIBUS
DP)

0: Stop
1: Initialization

8: Running

Parameter| Parameter Default Value Range Remarks
Code Name

Ones (CANopen)

0: Stop

The tens place is used for CANlink
communication.

Itis read-only and used to monitor
communication status.

Fd-10

Communication
protocol

=

1: CANopen

3: PROFIBUS DP
gateway function
(power supply unit)

For the power supply unit, set this
parameter to 3.

For the drive unit, set this parameter to 1.

It indicates the CAN communication baud

0:20 kbps ) .
rate of the power supply unit and drive
1: 50 kbps unit.
2: 100 kbps Note: After the network runs, modifying
Fd-12 |cANbaudrate |5 3:125 kbps the baud rate of the power supply and
4:250 kbps drive units will take effect immediately,
5: 500 kbps and the network will detect an error. The
error must be manually cleared. Use the
6: 1 Mbps . . . S
default if there is no special application.
CANopen Itis used to configure a CANopen slave
Fd-13 address ! 0tol27 address.
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ParCa:(ﬁter Pa’(laar;iter Default Value Range Remarks
0: PROFIBUS DP Itis used to set whether to enable the
PROFIBUS DP communication PROFIBUS DP communication function of
FAd-20 communication |1 function disabled the AC drive.
address 1t0 125: PROFIBUS DP it is also used to configure a PROFIBUS DP
communication address| ;e address.
It is specially designed for the power
0: Communication supply unit. It is used to select whether
disabled to normally establish communication
Fd-22 |Networkmode |0 1: Communication when the number of slaves configured in
enabled the PLC does not match with that in the
actual network.
It is specially designed for the power
supply unit. It indicates the number
of online slaves after communication
Fd-23 L\)Irl:lri];te)esrl:\fe 0to029 is established. It is used to view the
consistency of the number of online
slaves with that in the actual network
when Fd-22 issetto 1.
It is specially designed for the power
supply unit and indicates the gateway
power-on delay. When there are many
Gateway power- common bus drive slaves, the power-
Fd_24 on dela§ i 8 5t020(s) on time becomes long and the network
bridge communicates first, but slaves are
not ready, causing error. In this case, set
this parameter to a large value.
Specially designed for power supply unit.
) Bit 1: Network bridge itself. Bit 2: Slave 2.
Fd-25 E)l;\\l/lgsels_tf;us of 0 0to 65535 The rest can be done in the same manner.
The values 0 and 1 indicate offline and
online, respectively.
Specially designed for power supply unit.
. Bit 0: Slave 16; Bit 1: Slave 17. The rest
Fd-26 S;\l/lgselséa;lés of 0 0to 65535 can be done in the same manner. The
values 0 and 1 indicate offline and online,
respectively.
Communication Process data interaction period in
Fd-33 period 0 0-65535ms network bridge mode. ’
Fd-96 gﬁf?v?/green 0.00 | 0.00t0655.35 This para'met'er indicates the (?ANopen
version communication software version.
DP gateway It indicates the communication software
FA-98 |software 0.00 |0.00to 655.35 ,
version version for DP-to-CANopen gateway.
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Parameter Parameter

Code Name Default Value Range

Remarks

Process data
AF-0Q [maping
t received by the
0 power supply
AF-31 unit or drive

unit

It indicates the process data mapping
from the PLC to the power supply unit or
drive unit.

For the specific configuration method,
refer to the CANopen slave configuration
chapter.

Process data
AF-32 mapping sent
to from the power

AF-63 supply unit or

drive unit

It indicates the process data mapping
from the power supply unit or drive unit
to the PLC.

For the specific configuration method,
refer to the CANopen slave configuration
chapter.

Number of
data mappings

received by the
AF-66 power supply
unit or drive
unit

It indicates the valid number of mappings
in this station and corresponds to OUT of
the PLC.

Number of data
mappings sent
AF-67 |from the power
supply unit or
drive unit

It indicates the valid number of mappings
in this station and corresponds to IN of
the PLC.

A.6.5 Fault Descriptions

The fault codes of the power supply unit are as follows.

Fault " .
Code Description Troubleshooting
E16.31 PROFIBUS DP slave Check the connection of the PROFIBUS DP cable.

communication times out.

A CAN slave is offline during
E16.34 |PROFIBUS DP-to-CANopen
gateway configuration.

Check whether the value of "The number of devices" in
the special device parameter of the PLC is consistent with
the actual number of stations or whether the setting of the
slave station No. is correct.

Parameters of stations
except the power supply unit
E16.35 |areincorrectly setduring
PROFIBUS DP-to-CANopen
gateway configuration.

According to the diagnosis packet of the PLC, check
whether the IN/OUT values of "NO. n" in the special device
parameter of the PLC is consistent with the values of AF-
66/67 of the slave.

Parameters of the power
supply unit are incorrectly
E16.42 |setduring PROFIBUS DP-
to-CANopen gateway

configuration.

According to the diagnosis packet of the PLC, check
whether the IN/OUT values of "NO. 1" in the special device
parameter of the PLC is consistent with the values of AF-
66/67 of the gateway.

Note
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@ In case of configuration error, the PROFIBUS DP device is reconfigured only after the error of
the gateway is reset.

The fault codes of the drive unit is as follows.

Fault o .
Code Description Troubleshooting
El6.11 gﬁi\lopen slave communication times Check the connection of the cable.
CANopen configuration mappings are
E16.12 inconsistent with actual transmission Check mappings in group AF.
mappings.
1: Check whether the cable is correctly
connected.
Communication between the power 2: Check whether the termination resistor wiring
E16.13 . - e s
supply unit and drive unit fails. of the grid is correct.
3: View Fd-12 to check whether the CAN baud
rate is consistent.

A.6.6 Application Descriptions

1) Configure parameters of the power supply unit or the drive unit

Step 1: Set the power supply unit or drive unit as the gateway.

@ Set Fd-10 to 3 (gateway mode).

@ Set Fd-20 (PROFIBUS DP slave station No.) to a value that is consistent with the slave
station No. on the PLC.

@ Configure interaction data between the gateway and the PLC by setting AF-00 to AF-63.
The default values of the parameters can be directly used. The gateway generally does
not need to perform data interaction with the PLC. For specific settings, refer to “A.6.7
CANopen Slave Configuration Description”.

Step 2: Set the drive unit or power supply unit that serves as the gateway.

@ Set the station No. of every slave in Fd-13. The station No. must start from 2. In addi-
tion, the station No. must be unique and be set sequentially. If there are any unused
power supply or drive units in the network and networking control is not required, Fd-
13 does not need to be set. The default value 1 is used.

@ Configure interaction data between the gateway and the PLC by setting AF-00 to AF-
63. Default values of parameters for the drive unit can be used directly. For specific
settings, refer to “A.3.6 Descriptions of CANopen Communication Protocol”.

2) Configure information on the master S7-300.

Before using the PROFIBUS DP master, you must configure the slave GSD file first to add the
slave to the master system. If the file exists, omit step 2. You can obtain the GSD file from Ino-
vance or its agent. To configure the slave, do as follows:
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Step 1: Establish a project in STEP7, and add an S7-300 master in the project, as shown in the
following figure.

£ CIMATIC Manaaer - S7 Prol

File Edit Insert PLC View Options Window Help
D |2 [ 5 28 | @ | [ <Wo Filter > = |

Bl s e 1)
Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V
Delete Del
Insert New Object 3 SIMATIC 400 Station
e > SIMATIC 300 Station
Rename = SIMATIC H Station
OEcr D ARIRaM SIMATIC PC Station
Other Station
SIMATIC S5
PG/PC
MPI
PROFIBUS

Industrial Ethernet
N e —

Step 2: Double-click the hardware icon to access the HW Config interface, and choose Op-
tions > Install GSD File to add the MD810DP.GSD file (Note that the file must be stored in an
English path; otherwise, the STEP7 may fail to recognize the file).

[ ri.:T; W Confla - SIMATIC 200 ' "

Station Edit Insert PLC View [Options | Window Help
J Oe 3~8 By | =) | ‘ (=) | Customize... Ctrl+Alt+E

Specify Module...
Configure Network
Symbol Table Ctrl+Alt+T

Report System Error...

Edit Catalog Profile
Update Catalog

Install HW Updates ...
< Install GSD File...

Find in Service & Support...
ﬁ!l SIMATIC 300(1) iz o

D I Deziznation

Create GSD file for I-Device...

Click Install. After the file is installed, the MD810-gateway module is displayed under Gate-
way, as shown in the following figure.

Step 3: Establish a slave system, as shown in the following figure. The establishment of the
master is not described here.
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@™ HW Config - SIMATIC 300(1)
Station Edit Insert PLC View Options Window Help

D8 B & e da DO RN

Bl SIMATIC 300(1) (Configuration) -- S7_Prol =N ™
=0) &
1 A PROFIBUS (1) : DP master system (1)
2 CFPVU 315-2 DP
iz .E P J
3 E
4
S
]
7
8 -

Step 4: Configure DP slave parameters. Double-click the MD810 slave, as shown in the follow-
ing figure.

Properties — DF slawe ﬂ

Gemeral Farsmeter Azsigmment I

Parameters | Walue |:
i3 Station paremeters
|_§] DF Interrupt Mode DFVD
Ganeral NF naramstsrs
[ 61452
_r::?l PZDM4 (master—rslawve) 61448
|_[&] FZDS (master=>slave) 84512
_% FZD6 (master—rslave) 64513
|[E] PZDT (naster->slave) 'B1452 F
| El FZD3 (master—rslave) B1440
L[] PZDY (master-rslave) 61440
{-[E] FZDI0 (master->slave) 61440
- [Z] PEZDL1 (master->zlave) 61440
|-[E] FEDIZ (master->slave) 61440
L [E] PZD3 (slave—imaster) 61440
|-[E] FZD4 (slave-'masier) 61440
[Z1 PTTE ] arra=mastar CR1440 ﬂ

Cancel |  Help |

@ The number of devices: It refers to the number of CANopen slaves (including the gate-
way) in the network. The maximum value is30 . For example, if there are five drive units
and one power supply unit (serving as the gateway) on the network, the number of
slavesis 6.

@ NO.1,NO0.2,NO.3...: NO.1 indicates the gateway. NO.2 indicates that the slave station
No.is 2 (Fd-13 =2), NO.3 indicates that the slave station No. is 3 (Fd-13 = 3), and so on.

@ IN and OUT: IN indicates data from the drive to the PLC and OUT indicates data from
the PLC to the drive.

@ NO.2 INindicates the number of data in the unit of words from the station No. 2 to the
PLC. No.2 OUT indicates the number of data in the unit of words from the PLC to the
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station No. 2.

Note

@ For specific IN and OUT values, view AF-67 and AF-66 of every station,respectively.

@ Thevalues of IN and OUT equal the sum of bits of AF-66 and AF-67. For example, if the value of
AF-66is 0012, the value of OUT is 3 (1+2).

Step 5: Configure INPUT and OUTPUT data length.

@ IN/OUT: 1 word and IN/OUT: 2 words: It indicates the number of INs and OUTSs. For ex-
ample, 1 word indicates one IN and one OUT, 2 words indicates two INs and two OUTs,

and so so.

@ INPUT: 1word and INPUT: 2 words: It indicates the number of INs. 1 word indicates
one IN, 2 words indicate two INs, and so on.

@ OUTPUT: 1 word and OUTPUT: 2 words: It indicates the number of OUTs. 1 word indi-
cates one OUT, 2 words indicate two OUTS, and so on.

The number of slot INs and OUTs is equal to the sum of INs and OUTs of valid stations in the
special device parameter in step 4. If The number of devices is 6, the sum of INs equals the
result of NO.1IN+NO.2 IN +... NO.6 IN. The sum of OUTs equals the result of NO.1 OUT + NO.2
OUT +... NO.6 OUT. The value shown in the preceding figure is for reference. The sum of INs is

10 and the sum of OUTs is 10.

Insert 10 INs and 10 OUTs for the corresponding slot in the following figure.This can be a com-
bination of INs and OUTs, or INs, OUTs. See the illustration below.

:I:I (3)  MDB10-gateway

s | o To ... | iTEESATS [T T e == =3

119 |[TH/OUT: & words lese. .. 271 [=5e. . 271 |
TH/OUT: 2 words =72 . 275 (272 275

m |y

GAT INFUT: & words 256, 271 »
ZAT IHFUT: 2 words 272 . 275
GA0 OUTFUT: & words 256, 271 E

ZA0 OUTFUT: 2 words 2T2.. . 215

w|oo| -1 e BH e |||~
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1 119 IH/OUT: 8 words 256,271 [25R. . 2T1 -
2 ZAT IHFUT: & words 272, 275

3 ZA0 OUTEUT: 2 words 272 275 E
4

|

1

Note

@ Anyinserted | and Q addresses must be continuous. Inserting | and Q address for slot 1is a
must, and the number of slots is not limited. In addition, the total number of INs and OUTs
for the slot must be the same as the number of INs and OUTs in the special device parameter;
otherwise, communication cannot be established.

Step 6: Obtain the process data relation between the I/Q address of the PLC and the drive by
referring to the CANopen slave configuration description section.

A.6.7 CANopen Slave Configuration Description

1) Process data mapping

Every CANopen slave supports sending of up to 8-byte process data and receiving of up to
8-byte process data. Any mapping is allowed. The sum of sent and received process data shall
not exceed 244 bytes and 244 bytes respectively.

OUT: PLC ->drive; IN: Drive->PLC

€ Manual modification via the keypad

You can select received/sent parameters by modifying parameters in group AF of the drive..
Take the following table as an example. The method of configuring F0-01 in OUT1 is as follows:

a. Enter the group No. of received/sent parameters plus 0x2000 in the first parameter in group
AF of the corresponding INPUT or OUTPUT. For example, FO corresponds to 0x20F0. Set the
group No. plus 0x2000 to AF-00.

b. Plus the group No. of received/sent parameters by 1, convert the result into a hexadecimal
number, and enter the value in the high-order bits of the second parameter in group AF of

the corresponding INPUT or OUTPUT. Convert the parameter data length into a hexadecimal
number and set the value to the low-order bits of the second parameter in group AF of the cor-
responding INPUT or OUTPUT.

For example, if the parameter data length of FO-01 is 16 bits, enter 0x0210.

Target Group AF Value Remarks
Parameter Address
Code
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Parameter address index

FO-01

AF-00 0x20F0
Equal to group No. FO + 0x2000
High-order bit 02: Parameter group No. offset + 1
Low-order bit 10: 16-bit parameter length

AF-01 0x0210

For example, the value is 20 for a 32-bit parameter.

Note: The offset value must be converted into a
hexadecimal number.

You can also map the CANOPEN object dictionary to group AF. Except that an object dictionary

sub-index does not need to be added by 1, other steps are similar, as shown in the following

table.
Target Object Group AF Value Remarks
Dictionary Address
AF-00 0x2073 Object dictionary index
0x2073-12 High-order bits 12: Object dictionary sub-index
AF-01 0x1210
Low-order bit 10: 16-bit object length

The following table shows the relation between the parameters in group AF and INPUT/OUT-

PUT.
Default of Groun AF Default of
Group AF Address | Drive Unit P Drive Unit
Address
Parameter Para.
AF-00 0x2073 0x7311 AF-32 0x2070 0x7044
OouT1 IN1
AF-01 | oxa210 | (control AF-33 | oxasip | (Status
word) word)
AF-02 0x2073 0x7310 AF-34 0x2070 0x7045
ouT?2 IN 2 ;
AF-03 | oxii1o | (Frequency AF-35 | oOx4610 | (Running
reference) frequency)
AF-04 AF-36
OuUT3 IN 3
AF-05 AF-37
AF-06 AF-38
OUT | OUT4 IN IN 4
AF-07 AF-39
AF-08 AF-40
OuUT5 IN5
AF-09 AF-41
AF-10 AF-42
ouUT6 IN 6
AF-11 AF-43
AF-12 AF-44
ouTT7 IN7
AF-13 AF-45
AF-14 AF-46
ouT8 IN 8
AF-15 AF-47

Note
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@ The power supply unit has no default.

@ |If received or sent data needs to be reserved, Fd-93 is used by both the power supply unit and
the drive unit. Assume that the first received data reserved by the power supply unit corre-
sponds to AF-00 and AF-01. In this case, set AF-00 to 0x20Fd and AF-01 to Ox5E10.

AF-00 = 0x2000 + Fd = 0x20Fd
High-order eight bits of AF-01 = 93+1 = Ox5E
Low-order eight bits of AF-01 = 0x10

€ Modification through software

You can also configure slave process data using the software of the MD810.

2) Mapping relation between 1/Q addresses of the PLC and the process data

The PLC | address corresponds to the slave INPUT, as indicated by drive -> PLC. The PLC Q
address corresponds to the slave OUTPUT, as indicated by PLC -> drive. The PLC I/Q addresses
are sorted according to the number of stations with data and IN/OUT No. of corresponding
stations in an ascending order. The minimum PLC | address is 256, corresponding to IN1 of
station 2 and then 258 corresponding to IN2, as shown in the following figure. Because station
2 has only two INs, the next PLC | address corresponds to IN1 of station 3 and so on.

Station No. Parameter Value PLC Q Add PLC | Add.
The number of devices 9
oUT 1 N 1
ouT 2 IN 2
0.1 IN (words) 0 T s inis
oUT ¢ IN ¢
Station No. 1
! T ot 5 B ms
oUT 6 IN 6
HO.1 OUT (vords) 0 ot 7 o7
ouT 8 IN 8
OUT 1 U3-17 AF-00 : 0x2073 AF-01 : 0x1210 256 IN 1  U0-69 AF-32 : 0x2070 AF-33 : 0x4510 256
OUT 2 U3-16 AF-02 : 0x2073 AF-03 : 0x1110 258 IN 2 U0-70 AF-3¢ : 0x2070 AF-35 : 0x4610 258
HO.2 IN (words) 2
ouT 3 IN 3
oUT ¢ IN ¢
Station No. 2
ation No. ouT oUT 5 IN N s
oUT 6 IN 6
HO.2 OUT (vords) 2 oy E
ouT 8 IN 8
OUT 1 U3-17 AF-00 : 0x2073 AF-01 : 0x1210 260 IN 1 U0-69 AF-32 : 0x2070 AF-33 : 0x4510 260
OUT 2 U3-16 AF-02 : 0x2073 AF-03 : 0x1110 262 IN 2 U0-70 AF-3¢ : 0x2070 AF-35 : 0x4610 262
HO.3 IN (words) 2
ouT 3 IN 3
oUT ¢ IN ¢
Station No. 3 ouT oUT 5 IN N s
oUT 6 IN 6
HO.3 OUT (vords) 2 ot 7 T
ouT 8 IN 8
OUT: 4 IN: 4

This table can be generated by clicking the button for exporting configuration files on the PDO
mapping configuration interface of the software in this section. The PLC I/Q base address,
namely the address with the minimum value, must be entered before export.

A.6.8 PLC Fault Diagnosis

PROFIBUS DP master diagnosis information

Specific diagnosis information of slaves can be read using SFC13 in the program, as shown in
the following figure.
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SEC13
Read Diagnostic
Data of a DP Slave

“DPNEM_DG”
EN EHO
M2. 0 4REQ EET_WVAL —QW200
Vi 16% 3FF9 —LADDE FaQ 100.0

FECORD -BYTE 9

BUST M2.1

REQ: It is used to enable or disable diagnosis information reading. When this field is set to ON,
diagnosis information reading is enabled.

LADDR: Diagnosis address of configured DP slaves. The following figure shows the actual val-
ue. The hexadecimal format of this address, namely 3FF9 of 16337, must be filled in SFC13.

RET_VAL: It displays the error code (negative) when invocation errors occur or displays the
actual transmitted data length (positive) when no error occurs.

RECORD: It indicates the target area of the read diagnosis data. The value must be nine bytes.
Otherwise, an error is reported during invocation. The nine bytes are defined as follows:

Byte Assignment
Byte0to2 Station status
Byte 3 Master number
Byte 4 Supplier ID (high-order byte)
Byte 5 Supplier ID (low-order byte)
Byte 6 to 10 Dedicated device diagnosis information

Dedicated device diagnosis provides fault information defined for the gateway, as described
in the following table.

Byte 6 Byte 7 Byte 8 Byte 9 Byte 10
Dedicated device CANopen slave
diagnosis length Type station No. Fault Code
The parameter PDO
length does not match
4 Parameter error (1) 1to 30 that configured on the Reserved
drive (35).
Anodein the
4 Parameter error (1) 1to 30 configuration is not Reserved
online (34).
A CANopen slave
4 CANopen network fault 1to 30 becomes offline during | Reserved
3) :
operation (32).
Thedriveis
The drive is faulty. faulty.
5 Drive fault (4) 1to 30 Y
(High-order byte) (Low-order
byte)

A.7 PROFINET-to-CANopen Gateway

A.7.1 PROFINET Introduction
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The PROFINET-to-CANopen gateway function is used to convert the PROFINET protocol to
the CANopen protocol for the MD810 power supply unit. The following figure shows the basic
network structure.

PROFINET CANopen
MD810
Eswelr unit|MD810  |MD810  |MD810  |MD810
(WitEER%/HNET, drive unit |drive unit |drive unit |drive unit
to-CANopen
function)

The gateway function implements data exchange for a total of 30 nodes (including the power
supply unit). Detailed data is as follows.

1) Power supply unit The power supply unit supports three RPDOs and three TP-
DOs, each of which supports a maximum of 24 bytes.

2) Thedrive unit (of the MD810 or 1S810) supports a maximum of 29 nodes. Each
node can be configured with up to four RPDOs and four TPDOs, each of which
supports a maximum of 32 bytes. The total number of RPDOs and TPDOs con-
figured for the 29 nodes cannot exceed 63. The maximum input and output data
length supported by the 29 nodes is 504 bytes (63 x 8).

In this section, the CANopen node of the MD810 drive unit, Siemens S300 PLC, and Siemens
STEPT are used to describe how to configure the PROFINET-to-CANopen gateway function.

A.7.2 Configuration Preparations

To use PROFINET-to-CANopen gateway function, configure the following:

1) Power supply unit: Set FD-10 to 5 and FD-12 to the CANopen baud rate to be used
for the model supporting the PROFINET-to-CANopen gateway function.

2) Drive unit: Set FD-10 to 1. Set FD-12 to the required baud rate. Set FD-13 to the
CANopen station number. You cannot set FD-13 to 1, and you must set the station
number in an ascending order. However, for a node without process data, you
canset FD-13to 1.

Q% @ The power supply unit that supports the PROFINET-to-CANopen gateway function has
four Ethernet interfaces in two groups. Ensure that the PROFINET and CANopen cables

NOTE
are connected correctly.

A.7.3 Configuring the Process Data on the Drive

The process data required for communication is configured through parameters in group AF in
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the same way for the power supply unit and the drive unit.

Every CANopen slave supports sending up to 32-byte process data and receiving up to 32-byte
process data. Each PDO supports up to eight bytes. Any parameter can be used.

The sent/received parameters can be configured in the following two ways: IN (Drive -> PLC)
and OUT (PLC -> Drive).

You can select the parameters c by modifying parameters in group AF of the drive. Take the
following table as an example. The method of configuring F0-01 in OUT1 is as follows:

1) Enterthe parameter group No. of the sent/received parameters plus 0x2000 in
the first parameter in group AF of the corresponding INPUT or OUTPUT. For ex-
ample, FO corresponds to 0x20F0. Enter the group No. plus 0x2000 in AF-00.

2) Add the group No. of the received/sent parameters by 1, convert the result into
a hexadecimal number, and enter the high-order bits of the second parameter
in group AF of the corresponding INPUT or OUTPUT. Convert the parameter data
length into a hexadecimal number and enter the low-order bits of the second pa-
rameter in group AF of the corresponding INPUT or OUTPUT. For example, if the
parameter data length of F0-01 is 16 bits, enter 0x0210.

Parameter | Group AF
Code Address Value Remarks
AF-00 0x20F0 Equal to group No. FO + 0x2000
High-order bit 02: Number of the parameter group + 1
FO-01 Low-order bit 10: Length of the parameter. The length for 16-bit data
AF-01 0x0210 is 10, for 32-bit data 20, and for 8-bit data is 08.
Note: The parameter group number must be converted into a
hexadecimal number.

You can also map the CANopen object dictionary to group AF. Except that an object dictionary
sub-index does not need to be added by 1, other steps are similar, as shown in the following

table.
Target Object | Group AF
Dictionary Address el REIEILE
AF-00 0x2073 Object dictionary index
0x2073-12 High-order bits 12: Object dictionary sub-index
AF-01 0x1210 . . .
Low-order bits 10: 16-bit object length

B Mapping configuration mode of the MD810

Thefollowing table describes the relationship between parameters in group AF and INPUT and
OUTPUT.
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Parameter Process Parameter Process
Group AF Address Data Ad- Group AF Address Data
Value Value
dress Address
AF-00 0x2073 AF-32 0x2070
OUTL 07 01210 0x7311 INPUTL — =2 oxas1o | 0X7044
AF-02 0x2073 AF-34 0x2070
0UT2 —, o3 01110 0x7310 INPUT2 0 oxdelo | 0XT045
wreol ouTs |—Ar oot INPUT3 | —oF-35
AF-05 AF-37
AF-06 AF-38
ouT4 — o - INPUT4 | —
AF-08 AF-40
OUTS =g INPUTS — o
oUTE Qi'i(l) INPUT6 2?2?
RPDO2 AL TPDO2 AF44
ouT? o3 INPUTT | — ¢
AF-14 AF-46
) ouT8 |- INPUTS | — =
ut INPUT
AF-16 AF-48
ouT9 — o INPUTS - —
OUT10 ﬁ:g INPUT10 ﬁigi
RPDO3 AF0 TPDO3 AFo
OUTIL— =7 INPUT1L | — =2
AF-22 AF-54
OUT12— =7 INPUT12 | —
AF-24 AF-56
ouT13|—, -~ INPUT13 |—
OUT14 2?;? INPUT14 2?22
RPDO4 TPDO4
ouT1s A28 INPUT1S |60
AF-29 AF-61
AF-30 AF-62
ouT16 —, = INPUT16 |— =2

2

NOTE

@ If 32-bit data is configured, ensure thatthe number of bytes in each PDO is not higher than 8 bytes.

@ The power supply unit supports input of up to 24 bytes and output of up to 24 bytes. After modify-
ing the process data of the power supply unit, power on the unit again.

@ If received or sent data needs to be reserved, Fd-93 is used by both the power supply unit and drive
unit. Assume that the first received data reserved by the power supply unit corresponds to AF-00
and AF-01. In this case, set AF-00 to 0x20FD and AF-01 to Ox5E10.

@ AF-00 = 0x2000 + FD = 0x20FD
@ High-order eight bits of AF-01 = 93+1 = 0x5E
@ Low-order eight bits of AF-01 = 0x10

B Mapping configuration mode of the 1IS810
The IS810 is developed based on the IS620P. For details, see the IS620P user guide.

The PROFINET gateway of the 1S810 is configured as follows: Set the CANopen slave station
No. by 0C-00 and set 0C-45 to 1 to select the gateway mode.

Different from the PROFIBUS DP-to-CANopen gateway function, the PROFINET-to-CANopen
gateway function of the 1IS810 supports four RPDOs/TPDOs and supports 8-bit/16-bit/32-bit
data structures. The following table describes the related parameters.
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2D Process Para Process
2D Group Address |Parameter| Data 2E Group Address Valué Data
Value Address Address
Nur:fber Number of
. 2D-32 mapping | 2E-20
mapping )
) objects
objects
2D-33 2E-21
OUT1 INPUT1
2D-34 2E-22
RPDO1 2D-35 TPDO1 JE-23
ouT2 INPUT2
2D-36 2E-24 | 0x4610
2D-37 2E-25
ouUT3 INPUT3
2D-38 2E-26
2D-39 2E-27
ouT4 INPUT4
2D-40 2E-28
Nur:fber Number of
. 2D-49 mapping | 2E-37
mapping )
- objects
objects
2D-50 2E-38
ouT5 INPUTS5
2D-51 2E-39
RPDO2 ID-52 TPDO2 2E-40
ouUT6 INPUT6
2D-53 2E-41
2D-54 2E-42
ouT7 INPUTT
2D-55 2E-43
2D-56 2E-44
ouT8 INPUTS
2D-57 2E-45
ouT INPUT
Number
of Number of
. 2D-66 mapping | 2E-54
mapping )
- objects
objects
2D-67 2E-55
ouT9 INPUT9
2D-68 2E-56
RPDO3 2D-69 TPDO3 JE-57
OouT10 INPUT10
2D-70 2E-58
2D-71 2E-59
OUT11 INPUT11
2D-72 2E-60
2D-73 2E-61
OouT12 INPUT12
2D-74 2E-62
Nu:?er Number of
. 2D-83 mapping | 2E-71
mapping .
) objects
objects
2D-84 2E-72
OUT13 INPUT13
2D-85 2E-73
RPDO4 2D-86 TPDO4 2E-T74
OUT14 INPUT14
2D-87 2E-75
AF-88 2E-76
OUT15 INPUT15
AF-89 2E-77
AF-90 2E-78
OuUT16 INPUT16
AF-91 2E-79
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Q% @ Note the length of the mapping object. Ensure that the number of bytes in each PDO

does not exceed eight bytes.
NOTE

Otherwise, the configuration will fail.

@ Clear the value of the parameter for the PDO that is not required for communication.

@ The number of mappings must match the actual number.

A.7.4 Configurations on the STEP7

1) Importthe GSDML file.

Import the GSDML file on the STEPT.

Install GSD Files . X
Install GSD Files: from the directory _ﬂ
IE :\12_Profinat_ERTECZ00P\DavKi t43 Browse ...

File Release | Version | Languages
MD810PNGATE —--

’The file 'MD38DP2. GSD' contains syntax errors.

Install | Show Log Select All

Deselect All

Help

After the import is successful, the device is displayed.

See the following figure.

-4 FROFIEUS IF
=382 PROFINET 0
E|D Irives

SRS 3
=-] ME10ER

2) Create a PROFINET network.

Suppose that the PLC has been configured. As shown in the following figure, a PROFINET net-

work needs to be added.

=+ Additional Field Devices

=g MIB10FK
= Tevice
3

Input 01 Byte
Input 02 Byte
Input 03 Byte
Input 04 Byte
Input 05 Byte
Input 0B Byte
Input OT Byte
Input 05 Byte
Input 09 Byte
Input 10 Byte
Input 11 Byte
Input 12 Byte
Input 13 Bwte
Input 14 Byte
Input 15 Byte
Input 16 Byte
Input 1T Byte

-~

m
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[77 CRU 315F-2 FH/DP

|| »

If

Iz

£2FF R

2 2R

3 o

——
"2 [[E]crv 315F—2 PH/DGEST 315-2FJ14-(v3.2[2

£ (] wener H (2047
£2 ([ A [20a5x
22 ([ Fort 1 |z0g5%
£2|[{ Fore 2 e
3

Right-click PN-10 and select Insert PROFINET 10 System. Select Property.

Click New, and then click OK, as shown in the following figure.

20 ®

CPU_315F-2 PN/DF

i Ethernet (1): PROFINET-I0-System (100)

SPI/OP 2 2047%
20 [2076%
Port 1 2045+
Fort 2 [2094%

Bl CPU 315F-2 PH/DI6EST JIS-ZPJM»JVS 22
|2
|2

-“aaalz~|—

Drag the MD810PN device added to the bus, as shown in the following figure.

=0) 1’
1
2 CPU 315F-2 PN/DF
I
& Ethernet (1): PROFINET-I0-Systen (100)
52 P1 R - v
2 2R .
2 = (1) ND810)
0 sps1ory |0 2042
b/ Interface 2691%
&1 71 R ([|Q Fort 1 2090%
51 P2 R|[§ Port 2 [ 2059%

1
2
3

3) Assign adevice name.

Each device needs to be assigned a device name in the PROFINET communication. You can as-
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sign a specific name to each device as required. The assigned device name must be consistent
with that in the configuration. Otherwise, PROFINET communication will fail.

After double-click the dragged device, you can modify the device name as required or use the
default name.

Assign the name to the PROFINET-to-CANopen device. Select Ethernet for PLC, and then click
Assign device name.

Select the target station, and click Assign Name. Click Close.

4) Configure the process data.

Before configuring the process data, ensure that the parameters and process data of the AC
drive have been configured.

The configuration rules of the PROFINET-to-CANopen gateway function are described as fol-
lows.

- Add a station by double-clicking or dragging and dropping a device.

- The power supply unitis Device 1. Device 1 must be added no matter whether the process
data of the power supply unit is present.

- Device 2 corresponds to CANopen station 2, and so on.

- There are two sub-slots under each device. The first sub-slot can only be used to insert
Input data, and the second sub-slot can only be used to insert Output data.

- The data length (in bytes) in each sub-slot must be the same as the total length of the Input
or Ouput of the AC drive.

- Ifthere is no Input or Output data for a certain station, insert Input No Data or Output No
Data in the corresponding sub-slot.

- If the process data needs to be changed after the PROFINET-to-CANopen communication is
established, power on the power supply unit again.

Example:
o | 4pBIGEY 2 20425
&7 Jnterfare |2
5ir B[ Fort 7 [7oa0%
g7 2R Port 7 | 707G
1 Device [256%
1.1 Tnput 02 Byte lese. . 25T
1.2 Output Fe Dats EE
7 Dewice P58
2.1 Tnput 12 Byte 258, . 269
2.2 Output 12 Byts ]
3 Device 2037
31 Tnput Ho Dats [z05Tx
32 Outpnt Ho Data [2056%
1 Device [2Tos
41 Tnput 04 Byte B
1.2 Output 04 Byte EE]
3 Device ETas
5.1 Tnput 04 Byte lera 27T
5.2 Output 04 Byts 274217
B Device [2T8x
6.1 Tnput 04 Byte 278, . 281
6.2 Dutpat 04 Byte B
T Device [z82x
7.1 Tnput 32 Byte ez, . 313
7.2 Output 32 Byte 282, 313
E Device [3Las
8.1 Tnput 04 Byte B1a_ 317
8.2 Output 04 Byte EET
9
[E]

As shown in the preceding figure, Device 1 is the power supply unit. It has only one Input data

in the length of two bytes in group AF. Therefore, the first slot displays Input 02 Byte. Because
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there is no output data, the second slot displays Output No Data.

Device 2 is CANopen station 2. It has six Inputs and six Outputs. Each Input or Output has two
bytes in the length, so there are 12 bytes of Inputs and 12 bytes of Outputs in total.

Device 3 is CANopen station 3 and does not have process data. This station can be set directly
to station 1, that is, the station does not serve as the gateway. However, it can operate normal-
ly according to the configuration shown in the figure.

The following stations are similar.
Process data address mapping:

Take Device 5 as an example. The Input length is four bytes, corresponding two process data
(such as 0x7044 and 0x7045) in group AF. In the PLC, | addresses 270 to 273 correspond to the
two data. 1270 to 1271 correspond to 0x7044. 1270 is the high-order bit of 0x7044 and 1271 is the
low-order bit of 0x7044. The correspondence relationship for 1272 and 1273 is similar.

Q% @ Ensure that the device configured on the AC drivecorresponds to the device configured
NOTE on the STEP7. Otherwise, an error will be reported.

After the configuration is completed, communication can be established after the configura-
tion is downloaded to the PLC.

A.7.5Configuration on the TIA Portal

1) Import the GSDML file.
In the menu bar, choose Option > Manage general station description files (GSD).

Manage general station description files %
Installed GSDs GSDs in the project

Source path:  [E-IPNgsd o)

Content of imported path

E File Version Language | Status Info
_@ GSDMLV2 33-Inovance xm| V233  English installed

| Delete  |{einstaliesy| Cancel |

After the import is successful, the device is displayed. as shown in the following figure.
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-_'_’ PROFIMET B2 L
- Ll Dvives i
= [ IMOVANCE
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» [ Gateway
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2) Create a PROFINET network.

After adding a PLC to the interface, drag a MD810PN device to the interface and configure the

connection between the PLC and the MD810PN.

-
| |
LT MDETOPN
oY 181141 P e
acl
PHAE_1
.
|
|
.
=
<[ n] 3] [100% [=] ¢

3) Assign a device name.

Right-click the device and select Assign device name.

The device name assignment on the TIA Portal is the same as that on the STEPT. For details,

see "Assign a device name" in "A.6.4 Configuration on the STEPT7".

Edit View Insert | Online |Options Tools Window Help
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. .
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i Devices & networks Download user program to Memarny Card

napshot of the acoual values
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4) Configure the process data.

The process data configuration on the TIA Portal is the same as that on the STEP7. For details,
see "Configure the process data" in "A.6.4 Configuration on the STEPT". The following figure
describes the configured interface.

T = wosto

-] -] WOE 10PN @ -~
¥ imerace 2] oxn MOE10PH
= Dewce 1 L] 1 DewaLe
wput 24 Byte a i1 10..33 Input 24 Bye
Dutput 24 Byoe 1] 12 1033 Dutpwt 24 Byte
= Device I 1] 2 Dewice
iput 04 Byt a 2 2.5 input 04 Byse
Dutput 04 Byte 2] id o3 Dwtpat 04 Byte
* Device ¥ 1] 3 Device
et 04 Byse ] 31 6.9 Ingant 04 Byte
Cutput 17 Byse a 32 3854 Outpet 17 Byte
* Device_4 1] 4 Device
mput 26 Byse a 41 £0_85 Ingan 26 Byre
Dutput 04 Byte -] 42 3437 Outpat 04 By
] 5
1] &
] 7
a [ |
(1] ]
1] s
a 11 F
£ *

After the configuration is completed, communication can be established after the configura-
tion is downloaded to the PLC.

A.7.6 Auxiliary Functions

1) Start with offline station

This function is applicable to scenarios where you want to start the network without modify-
ing the PLC configuration and program when a CANopen slave fails to go online. In this case,
set FD-50 to 1, And power on the slave again.

Q% @ This function is an auxiliary function which cannot be used to rectify faults (such as
E16.74). Enable this function only after commissioning is done. Do not commission the
NOTE network when this function is enabled.

@ Use this function only after ensuring that the node cannot go online. If the node goes
online slowly, do not use this function.

2) PN timeout time

The maximum timeout allowed on the PN side can be configured through FD-55 (unit: ms, 350
by default) according to the field conditions. After the configuration takes effect, the CANopen
network becomes unavailable when the timeout period expires. The function takes effect after
power-on again.

A.7.7 Error Report and Diagnosis Mechanism

When a gateway function configuration error occurs, an error is reported on both the PLC and
the power supply unit panel. The error codes reported by the power supply unit are as follows.

Error Code Description
16.71 PROFINET device offline
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Error Code Description

16.72 A .C.ANc?pen slave is disconnected. Check which slave is disconnected and ensure that the

wiring is correct.
/ Aslave reports an alarm. Check which slave reports the alarm. (The alarm is generated only on

the PLC.)

16.74 The fZANopen slave is not configured. Check whether the CANopen station number is
configured correctly.

16.75 Configurations of some process data of the CANopen slave do not match those on the PLC.

16.76 Configurations of the process data of the power supply unit does not match those on the PLC.

16.77 The PN function in the power supply unit is fgulty. Set FD.-10 to 5 and power on again. (The PLC
will report an alarm when the PROFINET device goes offline.)

16.78 The PN function in the power supply unit is fgulty. Set FD'—lO to 5 and power on again. (The PLC
will report an alarm when the PROFINET device goes offline.)

The PLC allows you to query the description of the corresponding error through the diagnostic
function. For example, if a slave is offline, the error 16.72 will be reported on the power supply
unit panel, and the following error will be reported in the slot of the corresponding PLC node.

A.7.8 Monitoring Function

You can monitor the online status and other parameters of the slave by using the parameters
of the power supply unit.

Parameter Code Description
FD-51 Prohibition time for CANopen slave communication
FD-52 Number of online CANopen slaves
FD-53 This parameter defines the status of stations 1 to 15. Bit 1 indicates station 1, bit 2 indicates

station 2, and so on.

This parameter defines the status of stations 16 to 31. Bit 0 indicates station 16, bit 1 indicates

FD-54 station 17, and so on.

FD-59 PN software version

FD-61 High-order two bytes of the MAC address
FD-62 Middle-order two bytes of the MAC address
FD-63 Low-order two bytes of the MAC address

A.7.9 Configuration of the PN gateway with Siemens PLC S1500

The following models are used as examples for hardware configuration:
Inovance MD810 power supply unit (used as the gateway); model: MD81020M4T22G120
Inovance IS810P-CO CANopen bus servo drive; model: IS810P50M4T005CO
Inovance standard servo motor; model: ISMH2-15C30CD-U231Y
Siemens PROFINET bus PLC; model: S7-1500
1. Servo configuration
B Preparations before configuration

1) Check whether the MD810 power supply unit can serve as the PROFINET gateway
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(whether the power supply unit provides the PROFINET interface), and ensure
that the drive unit supports the CANopen bus.

2) Ensure that the main circuit is correctly connected, including three-phase input,
inter-unit bridging, and output motor connection.
o
@® The MD810 must be connected to a three-phase 380 VAC power supply. Do not connectitto a
NOTE single-phase power supply.

3) Connect the network cable correctly.

Connect the PROFINET interface of the MD810 power supply unit to the communication inter-
face of the PLC through a network cable.

Connect the RJ45 network port of the MD810 power supply unit to that of the drive unit
through a network cable.

Toggle positions 3 and 4 of the CAN1 termination resistor to ON.

Install a termination resistor to the last drive unit. Otherwise, the CANopen communication
may be abnormal and the alarm A16.13 may be reported.

Mark Terminal Name Function Description Position

Toggle positions 1 and 2 to ON:
Termination resistor connected

DIP switch for connecting the .
RS485 termination resistor Toggle positions 1 and 2 to OFF:
Termination resistor not connected

L B
ET BT ]

[
1]

S1
Toggle positions 3 and 4 to ON: m
DIP switch for connecting the CAN1 Termination resistor connected
termination resistor
Toggle positions 3 and 4 to OFF: B H
Termination resistor not connected =
Toggle positions 1 and 2 to ON: E H B
DIP switch for connecting the C485 Termination resistor connected 3
termination resistor Toggle positions 1 and 2 to OFF: u B
Termination resistor not connected =
S2

) ) Toggle positions 3 and 4 to ON:
DIP switch for connecting the CAN2 Termination resistor connected

termination resistor

[T ]
[T

Toggle positions 3 and 4 to OFF:
Termination resistor not connected

1]
[T

B Communication parameter configuration

1) Power supply unit (master)

Set FD-10 (Communication protocol selection) to 5 (PROFINET-to-CANopen gateway).
Set FD-12 (CANopen baud rate) to 5. The value 5 indicates the baud rate of 500 kbps.

Set FD-13 (Station No.) to 1 to set station 1 as the master.
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2) Drive unit (slave)
MD810 drive unit
Set FD-10 (Communication protocol selection) to 1 (CANopen).

Set FD-12 (CANopen baud rate) to 5. The value 5 indicates the baud rate of 500 kbps. The baud
rate set for the slave must be the same as that for the master.

Set FD-13 (Station No.) to any value other than 1.

3) 1S810 drive unit
Set HOC-45 (Communication protocol selection) to 1 (CANopen).
Set HOC-00 (Station No.) to any value other than 1.

Set HOC-02 (CANopen baud rate) to 5. The value 5 indicates the baud rate of 500 kbps. The
baud rate set for the slave must be the same as that for the master.

B Process data transmission configuration

The CANopen transmission parameters related to the IS810 servo drive unit belong to groups 2D and 2E.
The following table lists the mappings.
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2D Process Para Process
2D Group Address Para. Data 2E Group Address ) Data
Value
Value | Address Address
Number of Number of
mapping 2D-32 mapping 2E-20
objects objects
2D-33 2E-21
OUT1 INPUT1
2D-34 2E-22
2D-35 2E-23
OuUT | RPDO1 ouT2 TPDO1 INPUT2
2D-36 2E-24
2D-37 2E-25
ouT3 INPUT3
2D-38 2E-26
2D-39 2E-27
ouT4 INPUT4
2D-40 2E-28
Number of Number of
mapping 2D-49 mapping 2E-37
objects objects
2D-50 2E-38
OuUT5 INPUTS
2D-51 2E-39
2D-52 2E-40
OUT | RPDO2 ouTé TPDO2 | INPUTE
2D-53 2E-41
2D-54 2E-42
ouTT7 INPUT7
2D-55 2E-43
2D-56 2E-44
ouT8 INPUT8
2D-57 2E-45
Number of INPUT Number of
mapping 2D-66 mapping 2E-54
objects objects
2D-67 2E-55
ouT9 INPUT9
2D-68 2E-56
2D-69 2E-57
OUT | RPDO3 OuT10 TPDO3 | INPUT10
2D-70 2E-58
2D-71 2E-59
OuUT11 INPUT11
2D-72 2E-60
2D-73 2E-61
OUT12 INPUT12
2D-74 2E-62
Number of Number of
mapping 2D-83 mapping 2E-71
objects objects
2D-84 2E-72
OUT13 INPUT13
2D-85 2E-73
2D-86 2E-74
OUT | RPDO4 OuT14 TPDO4 | INPUT14
2D-87 2E-75
AF-88 2E-76
OUT15 INPUT15
AF-89 2E-T7
AF-90 2E-78
OuUT16 INPUT16
AF-91 2E-79
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1) You can configure up to 32-byte RPDO and 32-byte TPDO process data. Each PDO
can be configured with process data not exceeding 8 bytes in length.

2) The PDO can be configured with the servo parameter or with the CANopen object
dictionary, as shown in the following figure.

Parameter (Take the servo parameter as an example)

Example: Assume that you want to assign values to servo parameters H11-12 and H11-14
through the PLC. The value of H11-12 consists of 32 bits, and that of H11-14 consists of 16
bits.

You can select the configuration method based on the number of PDOs and data types as
required, as described below.

Configuration method 1:

Mode 1 2D Address Value Remarks
Number of
mapping 2D32 2
objects
2D33 H1112 2011 1st displacement
OuT1
2D34 0D20 32 bits
RPDOL oUT2 2D35 H1114 2011 1st speed
2D36 0F10 16-bit
2D37
ouT3
2D38
2D39
ouT4
2D40

Configuration method 2:

2D Address Value Remarks
Number of
mapping 2D32 1
objects
2D33 H1112 2011 1st displacement
OuT1
2D34 0D20 32 bits
2D35
RPDO1 ouT2
2D36
2D37
OuT3
2D38
2D39
ouT4
2D40
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Number of
mapping 2D49 1
objects
2D50 H1114 2011 1st speed
OuT5
2D51 OF10 16-bit
2D52
RPDO2 ouT6
2D53
2D54
ouTT7
2D55
2D56
ouTs8
2D57

Configuration principle:
Set H11-12t0 20110D20.

(a) 20110D20: Add H11 by 0x2000 to obtain 0x2011. 2011 will befilled in the high-order bits of
OUT1.

(b) 20110D20: 12 in H11-12 is in decimal, which is 0C in hexadecimal. An offset of 1 is required, and
the final result is OD.

(c) 20110D20: The 32-bit parameter corresponds to 20, the 16-bit parameter corresponds to 10,
and the 8-bit parameter corresponds to 08. For details on the parameter length, see the IS620P
Series Servo Drive Application Guide-CANopen Communication.

Object dictionary:
You can also configure the CANopen object dictionary to the servo drive.

Example: Assume that you want to read object dictionary 0x6077-12 from the servo drive through
the PLC. The data type is 16-bit. No offset is required by object dictionaries. The following table
lists the formats.

2E Address
Number of
mapping objects 2820 1

2E21 6077

IPUT1
2E 22 1210 16-bit
2E 23

TPDO1 IPUT2

2E 24
2E 25

IPUT3
2E 26
2E 27

IPUT4
2E 28

3) You can select RPDO1/TPDO1 (RPDO2/TPDO2, RPDO3/TPDO3, or RPDO4/TPDO4)
to configure no more than four parameters with a total length of no more than 32
bytes. The number of mapping objects must be consistent.

The CANopen transmission parameters related to MD810 drive unit belong to group AF,
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where:

The AF-00 to AF-31 parameters, which are transmitted by the host controller to the drive,

correspond to the RPDO.

The AF-32 to AF-63 parameters, which are transmitted by the drive to the host controller,

correspond to the TPDO.

Process
Para Data Para Process
Group AF Address ' Group AF Address ) Data
Value Ad- Value
Address
dress
AF-00 AF-32
OouT1 INPUT1
AF-01 AF-33
AF-02 AF-34
ouT2 INPUT2
RPDO1 AF-03 TPDO1 AF-35
AF-04 AF-36
ouT3 INPUT3
AF-05 AF-37
AF-06 AF-38
ouT4 INPUT4
AF-07 AF-39
AF-08 AF-40
OUT5 INPUT5
AF-09 AF-41
AF-10 AF-42
ouT6 INPUT6
AF-11 AF-43
RPDO2 TPDO2
AF-12 AF-44
ouTT INPUT7
AF-13 AF-45
AF-14 AF-46
ouT8 INPUT8
ouT AF-15 INPUT AF-47
AF-16 AF-48
ouT9 INPUT9
AF-17 AF-49
AF-18 AF-50
OUT10 INPUT10
AF-19 AF-51
RPDO3 TPDO3
AF-20 AF-52
OUT11 INPUT11
AF-21 AF-53
AF-22 AF-54
OUT12 INPUT12
AF-23 AF-55
AF-24 AF-56
OUT13 INPUT13
AF-25 AF-57
AF-26 AF-58
OuUT14 INPUT14
AF-27 AF-59
RPDO4 TPDO4
AF-28 AF-60
OUT15 INPUT15
AF-29 AF-61
AF-30 AF-62
OUT16 INPUT16
AF-31 AF-63
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4) You can configure up to 32-byte RPDO and 32-byte TPDO process data. Each PDO
can be configured with process data not exceeding 8 bytes in length.

5) The PDO can be configured with the AC drive parameter or the CANopenobject
dictionary. The following figure shows the relationship.

Parameter (Take the drive parameter as an example)

Example: Assume that you want to set values to drive parameters F0-01 and F0-10 through the
PLC. The value of FO-01 consists of 16 bits, and that of FO-10 consists of 16 bits.

You can select the configuration method based on the number of PDOs and data types as re-
quired, as described below.

Mode 1 Group AF Address Value
AF-00 FO-01 20F0 1st displacement
OuT1
AF-01 0210 16-bit
AF-02 FO-10 20F0 1st speed
ouT2
AF-03 0B10 16-bit
RPDO1
AF-04
OuT3
AF-05
AF-06
ouT4
AF-07

Configuration rules (take FO-10 as an example)

(a) 20FO0B10: Add FO by 0x2000 to obtain 0x20F0. 20F0 will be filled in the high-order bits of OUT1
of AF-00.

(b) 20FO0B10: 10 in FO-10 is in decimal, which is 0A in hexadecimal. An offset of 1 is required, and
the final result is OB.

(c) 20FO0B10: The 32-bit parameter corresponds to 20, the 16-bit parameter corresponds to 10,
and the 8-bit parameter corresponds to 08. The length of the AC drive parameter is 16 bits, corre-
sponding to 10.

Object dictionary

You can also configure the CANopen object dictionary to the AC drive.

Example: Assume that you want to write 0x2073-12 to the AC drive through the PLC. The data type
is 16 bits. No offset is required by object dictionaries. The following table lists the formats.

Group AF Address Value Data length

AF-00 2073

ouT1 -
AF-01 1210 16-bit
AF-02

ouT2
AF-03

RPDO1

AF-04

ouT3
AF-05
AF-06

ouT4
AF-07

6) You can select RPDO1/TPDO1 (RPDO2/TPD0O2, RPDO3/TPDO3, or RPDO4/TPDO4)
to configure no more than four parameters with a total length of no more than 32
bytes. The number of mapping objects must be consistent.

7) After the configuration on the drive is complete, refer to "2 PLC Configuration" for
PLC configuration. Configurations on both sides must match. Otherwise, E16.75
-390 -



MD810 Series AC Drive (Multidrive System) Function Guide Appendix A Communication

will be reported on the drive side.

Common fault

Fault Code Fault Description and Solution
E16.71 The PROFINET device goes offline. Reconnect the network.
£16.72 A CANopen slave is disconnected. Check which slave is disconnected and ensure that the wir-

ing is correct. Reconnect the network.

£16.74 The CANopen slave is not configured. Check whether the CANopen station number is correct
: and whether the device configured on the PLC is correct.

Configurations of some process data of the CANopen slave do not match those on the PLC.
E16.75 Check the configuration of both the PLC and the drive. Ensure that the length of the data con-
figured on the PLC and the drive is consistent.

Configurations of the process data for the power supply unit do not match those on the PLC.
E16.76 Check the configuration of both the PLC and the drive. Ensure that the length of the data con-
figured on the PLC and the drive is consistent.

E16.77 The PN function in the power supply unit is faulty. Set FD-10 to 5 and try to power on again.

E16.78 The PN function in the power supply unit is faulty. Set FD-10 to 5 and try to power on again.

The communication between the slave and master is abnormal. Check whether the wiring is
correct. Check whether the DIP switch of the MD810 power supply unit is correct and wheth-
Al16.13 er the termination resistor is connected to the drive unit at the rear end. (Reducing the baud
rate can t;emporarily solve the problem. However, the termination resistor still needs to be
installed.

8. PLC configuration

On the PLC, you can install and configure the GSD file, and configure projects, networks, hard-
ware, and monitoring.

B Basic configurations

1) Hardware configuration: Inovance MD810 power supply unit (serves as the gate-
way, MD81020M4T22G120), Inovance IS810P-CO (IS810P50M4T005CO0), and Sie-
mens PN bus PLC

2) Software: Siemens TIA Portal V14, Inovance servo commissioning software (man-
ual entering supported).

B GSD file configuration

1) Open the Siemens TIA Portal. The section takes TIA Portal V14 as an example.
Other versions of the TIA Portal can also be supported.

[
0 und
Vi
2) Create a project.

3) Install the GSD file
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T4 Siemens - C:Wsersly0263\Docun 3 ion\MD500PN\MD500PN

2 (Y E seveproject & ¥ = T le o Gooffine o (M 3 ]]"*
Devices =l S o wk view | [If Device view Options
o i‘ = Start Automation License Manager ry —
i) == - Relations
= (=) = ] show reference text IR 3\_1
R o | Catalog
~ [] MosooeN —W|_|_| Global libraries » =]
B Add new device
oy Devices & nety PLC . M Fiter
T e CPU 1214C iz g
= e «
Y Device configuration » [ Hm
%/ Online & diagnostics K » [ PC syste:
» [ Program blocks  ROFIBUS 1 » [ Drives &
» [ Technology objects » [ Network
— = R

4) Select and install the matched GSD file. A prompt is displayed if the GSD file is
not installed.

Manage general station description files Bas
Installed GSDs GSDs in the project
Source path:  [E:PNgsd I_W

Content of imported path
g File Version | Language | Status Info

M GsDMLV233novanceoml V233  English installed

B Project configuration

1) Add anew device. Add a PLC based on the actual situation.

2) Configure a slave. The following figure shows the master after a slave is added.
Add the slave MD810PN on the right.

~ |l PROFINETIO
~ [ ig Drives
- Lijl INOVANCE
« [ MD810
« | g MD810PN

i Trosior

b Ll SIEMENS AG

3) Configure the slave.
B Network configuration
1) Add asubnet to the master.
2) Allocate the slave to the subnet.

3) Selectthe subnet.

4) The following figure shows the added network. Click PN/IE_1, select Assign de-
vice name, and allocate a name to the slave.
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Intel{F) Ethernet Connection (3 1218-LM

rp— — ” = ASindie

6) Allocate a name to the slave.

Intel{F) Ethermet Connection (3} 121 8Lk

7) Select an interface.

8) The following figure shows the correct connection.

PLC_2 PROFIMNET IO-Syste. ..
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9) Switch to the online mode.
10) Select the device during initial connection.
B Hardware configuration

1) Double-click the added MD810 device configuration to perform hardware con-
figuration on the MD810 power supply unit and the attached drive unit. Edit the
configuration in the Device overview window.

2) Perform configuration based on the PDO settings of the MD810 power supply unit
and the attached drive unit. You can only set the number of bytes on the PLC and
ensure that the set number is consistent with the number of bytes occupied by
the PDOs of the drive; otherwise, an alarm indicating hardware mismatch is gen-
erated and the drive generates the E16.75 alarm. For example, if the drive TPDO
is configured with a 32-bit PDO and a 16-bit PDO, add 6-byte Input to the drive
and add Output of the same number of bytes to RPDO.

Brief description:
In the following figure, Device_1 is the power supply unit configured with 2-byte Input data.

Device_2 is the drive unit configured with 12-byte input data and 18-byte output data.

o} WMDE10PH 0 -~
0x1 WMDE10PH

1 Device

11 0.1 Input 02 Byte
12 Output Ne Data
2 Device

21 2.13 Input 12 Byte
i 2l Output 18 Byte

~ WDE10FH
b Interface
~ Device_1
Input 02 Byte
Output Ne Data
 Device_2
Input 12 Byte
Output 18 Byte

2Soocooooojlolccooocooooaoo
w

(-]
S

3) Download the configuration to the PLC. After the hardware configuration in step
2 is modified, download the configuration to the PLC again. If only the hardware
configuration is changed, you can download only the hardware configuration.

4) Click Load to download the configuration to the PLC. Then, the PLC stops run-
ning.

5) Click Finish after the download is complete. The PLC restarts.

B Addingthe online monitoring list
1) Add the monitoring list and add the variables to be monitored.
2) Switch to the online mode.
3) Click Monitor all.
4) Modify values.
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The configuration of the drive must be consistent with that of the PLC; otherwise, an alarm
will be generated.

Common fault

Fault Code Fault Description and Solution
E16.71 The PROFINET device goes offline. Reconnect the network.
£16.72 A CANopen slave is disconnected. Check which slave is disconnected and ensure that the wir-
: ing is correct. Reconnect the network.
£16.74 The CANopen slave is not configured. Check whether the CANopen station number is correct
: and whether the device configured on the PLC is correct.
Configurations of some process data of the CANopen slave do not match those on the PLC.
E16.75 Check the configuration of both the PLC and the drive. Ensure that the length of the data con-
figured on the PLC and the drive is consistent.
Configurations of the process data for the power supply unit do not match those on the PLC.
E16.76 Check the configuration of both the PLC and the drive. Ensure that the length of the data con-
figured on the PLC and the drive is consistent.
E16.77 The PN function in the power supply unit is faulty. Set FD-10 to 5 and try to power on again.
E16.78 The PN function in the power supply unit is faulty. Set FD-10 to 5 and try to power on again.
The communication between the slave and master is abnormal. Check whether the wiring is
correct. Check whether the DIP switch of the MD810 power supply unit is correct and wheth-
Al6.13 er the termination resistor is connected to the drive unit at the rear end. (Reducing the baud
rate can temporarily solve the problem. However, the termination resistor still needs to be in-
stalled.)

A.8 Communication Positioning

A.8.1 Communication Control

Set F0-02 to 2 to enable communication control. The communication addresses are described

below.

1) Controlword

Control word address 0x7311

Instruction Definition
0 Stop based on the stop mode
1 Start positioning
3 Forward jog
4 Reverse jog
5 Coast to stop
6 Decelerate to stop
7 Fault reset

2) Control word for position control

Control word address 0x731E

Instruction Definition
0 Position control invalid
1 Position control valid
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3

Position control pause valid (B4-57 = 1)

5

Re-positioning valid (B4-59 = 1)

3) Communication parameter address

When B4-50 is set to 4 and B5-12 is set to 3, the communication position and speed reference

addresses are as follows.

Speed Reference Address

Definition

0x7320 Positioning speed upper limit (r/min)
0x7321 Position reference (high-order 16 bits)
0x7322 Position reference (low-order 16 bits)

0x0800 (Write 0xF800 to EEPROM)

Jog frequency (0.01 Hz)

4) U2 parameter address for status reading

If forward jogging and reverse jogging are valid at the same time, the jogging command is can-

celed. Therefore, add a stop command (write 0 to 0x7311) during switchover between forward

jogging and reverse jogging.

A.8.2 Other Parameter Addresses

Parameter | Parameter Address Parameter Ad- Descriotion
Name (Hexadecimal) dress (Decimal) P
Two decimal places. For example, if the decimal value
1000 is written, the frequency reference is 10.00 Hz.
Frequency 0x7310 29456 duency

reference Note: Frequency reference and speed reference (0x7317)

cannot be used at the same time.

Running 0x703D 28733 1: Forward running

state 1 2: Reverse running
) 3: Stop
Running 0x7044 28740 4: Motor auto-tuning
state 2
5: Faulty

Output Two decimal places. For example, if the decimal value
frequency 0x7000 28672 1000 is read, the frequency is 10.00 Hz.

Encoder Two decimal places. For example, if the decimal value
feedback 0x701d 28701 1000 is read, the frequency is 10.00 Hz. The parameter
frequency value is a signed number.

Speed The unitis 1 rpm.
P 0x7317 29463 Note: Speed reference and frequency reference (0x7310)
reference -
cannot be used at the same time.

Output 0x7004 28676 Qne decimal place..For example, if the decimal value 100

current is read, the current is 10.0 A.

Output Zero decimal places. For example, if the decimal value

voltage 0x7003 28675 100 is read, the voltage is 100 V.

One decimal place. For example, if the decimal value
Bus voltage 0x7002 28674 5680 is read, the voltage is 568.0 V.
DI state 0x7007 28679 See the description below.
DO control 0x7312 29458 See the description below.
AO1 0x7313 29459 0 to 7TFFF corresponds to 0% to 100%.
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Parameter | Parameter Address Parameter Ad- Description
Name (Hexadecimal) dress (Decimal) P
o 0 0 .
Pulse output O0X7315 29461 Qto TFFF indicate 0% to 100%. The maximum frequency
is set by F5-09.
DI Status (0X7007)

Bit : : Bit Bit ; Bit : . ; . Bit : : Bit )

15 Bit 14 | Bit 13 O 10 Bit 09 09 Bit08 | Bit07 | Bit06 | Bit05 04 Bit 03 | Bit02 o1 Bit 00

0 0 0 0 0 0 0 0 0 0 0 DIO2 | DIO1 DI3 DI2 DI1

If the hexadecimal value 0x0008 of the DI state is read, and it is converted into the binary value
0000_0000_0000_1001 (that is, DIO1), the DI1 input is valid.

DO Settings (0X7312)
Bit Bit Bit Bit Bit Bit Bit . . . . X ) ) . .
Bit08 | Bit07 | Bit06 | Bit05 Bit 04 Bit 03 Bit 02 Bit 01 Bit 00
15 14 13 12 10 09 09
DIO2 DIO1
0 0 0 0 0 0 0 0 0 0 0 FUR Reserved RELAYL
Control control Output | Output
control | control
Running State 2 (0x7044)
Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit . . . . . . . .
Bit 07 Bit 06 Bit 05 Bit 04 Bit 03 Bit 02 Bit 01 Bit 00
15 | 14 | 13 | 12 | 10 | 09 | 09 | 08
Frequenc F Operation
Fault Code Reserved | Reserved | Reserved Reserved a y Fault orward/ P
reached Reverse Status

Bit 00: 1: Running
0: Stop

Bit 01: Bit 01: 1: Reverse running; 0: Forward running

Bit 02: Bit 02: 1: Faulty; 0: Normal

Bit 03: Bit 03: 1: The output frequency reaches the set frequency; 0: The output frequency does
not reach the set frequency.

Bit 04: Reserved bit. The read valueis 1.
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If FP-00 is set to a non-zero value (password protection enabled), the parameter menu is ac-
cessible in parameter mode and user-modification mode only after the correct password is
entered. To disable password protection, set FP-00 to 0.

If a password is set to lock the operating panel, password authentication is required every
time you access the parameter menu for reading or writing parameter values using the operat-
ing panel. During communication control, the values of parameters (excluding parameters in
groups FP and FF) can be read and written without password authentication.

The parameter menu in the user-defined parameter mode is not protected by password.
Groups F and A include standard function parameters. Group U includes the monitoring func-
tion parameters. The symbols in the parameter table are described as follows:

v¢ : The parameter can be changed when the drive is in either stop or running state.

% : The parameter cannot be changed when the drive is in the running state.

@ : The parameter value is the actual measured value and cannot be changed.

*: The parameter is the "factory parameter" that can be set only by the manufacturer.

B.1 Parameter List of the Drive Unit (Non G53X Models)

Note

@ This section applies only to drive units other than MD810-50M4TXXXG53X.

€ Basic function parameters

Para.
Code

Parameter Name Value Range Default Change

Group FO: Basic

Function Parameters

F0-00

G/P type display 1: G type (constant torque load) ZA:s:r:dent ®

F0-01

0: Sensorless vector control (SVC)

1: Feedback vector control (FVC
Motor control mode (FvC)

2:Voltage/Frequency control (V/f control, unavailable for synchronous
motor)

F0-02

0: External LCD operating panel/Software
Command source 1: Terminal 0 *

2: Communication
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Para.
Code

Parameter Name

Value Range

Default

Change

F0-03

Main frequency source

0: Digital setting (preset frequency F0-08 that can be changed by UP or
DOWN key, non-retentive upon power failure)

1: Digital setting (preset frequency F0-08 that can be changed by UP or
DOWN key, retentive upon power failure)

2:All

3:AI2

4: Reserved

5: Pulse reference (DIO1)
6: Multi-reference

7: Simple PLC

8: PID

9: Communication

10: Synchronous control

F0-04

Auxiliary frequency Y source

Same as F0-03 (Main frequency reference source)

F0-05

Base value of range of auxiliary
frequency source Y for
superposition

0: Relative to the maximum frequency

1: Relative to main frequency X

F0-06

Range of auxiliary frequency
source Y for superposition

0% to 150%

100%

FO-07

Frequency source superposition

Ones place: Frequency source selection

0: Main frequency source X

1: Main and auxiliary frequency operation result (based on tens place)
2: Switchover between main frequency X and auxiliary frequency Y

3: Switchover between main frequency X and the main and auxiliary
frequency operation result

4: Switchover between auxiliary frequency Y and the main and auxiliary 0

frequency operation result

Tens place: Main and auxiliary frequency operation result
0: Main frequency + auxiliary frequency

1: Main frequency - auxiliary frequency

2: Max. (main frequency, auxiliary frequency)

3: Min. (main frequency, auxiliary frequency)

4: Main frequency x auxiliary frequency

F0-08

Preset frequency

0.00 Hz to maximum frequency (F0-10)

50.00 Hz

F0-09

Running direction

0: Run in the same direction

1: Run in the opposite direction

FO-10

Maximum frequency

5.00 Hz to 600.00 Hz

50.00 Hz

FO-11

Frequency upper limit source

0: F0-12

1:All

2: AI2

4: Pulse reference (D101)
5: Communication

6: Multi-reference

FO-12

Frequency upper limit

FO-14 (frequency lower limit) to FO-10 (maximum frequency)

50.00 Hz

F0-13

Frequency upper limit offset

0.00 Hz to F0-10 (maximum frequency)

0.00 Hz

FO-14

Frequency lower limit

0.00 Hz to F0-12 (frequency upper limit)

0.00 Hz

FO0-15

Carrier frequency

0.8 kHz t0 6.0 kHz

Model
dependent

o2 ||

FO-16

Carrier frequency change with
temperature

0: Disable
1:Enable

1

FO-17

Acceleration time 1

0.00s to 65000s

20.0s

F0-18

Deceleration time 1

0.00s to 65000s

20.0s

X |

F0-19

Acceleration/Deceleration time
unit

0:1s
1:0.1s
2:0.01s
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Para.

Parameter Name Value Range Default Change
Code
Auxiliary frequency offset upon .
F0-21 . 0.00 Hz to F0-10 (maximum frequency) 0.00 Hz PAg
superposition
. 1:0.1Hz
F0-22 Frequency reference resolution 2:0.01 Hz 2 *
F0-23 Retention of digit-set frequency |0 Non—re.tentive 0 %
upon stop 1: Retentive
) 0: Maximum frequency (F0-10)
F0-25 Base frquengy foracceleration/ 1: Frequency reference 0 *
deceleration time
2:100 Hz
F0-26 Base value for frequency adjusted |0: Operating frequency 0
by UP/DOWN key during operation |1: Frequency reference
FO-27 Main frequency coefficient 0.00% to 100.00% 10.00% PAY
F0-28 Auxiliary frequency coefficient 0.00% to 100.00% 10.00% PAg
F1: Motor 1 Parameters
0: Common asynchronous motor
F1-00 Motor type 1: Variable frequency asynchronous motor 0 *
2: Synchronous motor
F1-01 Rated motor power 0.1 KW to 1000.0 kW Model *
dependent
M
F1-02 Rated motor voltage 1Vt0 2000V odel *
dependent
0.01 Ato 655.35 A (AC drive power < 55 kW)
F1-03 Rated motor current . P Model *
0.1 Ato 6553.5 A (AC drive power > 55 kW) dependent
F1-04 Rated motor frequenc 0.01 Hz to F0-10 (maximum frequency) Model *
4 y ’ 4 ¥ dependent
F1-05 Rated motor speed 1rpmto 65535 rpm Model *
P P P dependent
F1.06 Stator resistance of asynchronous/|0.001 Q to 65.535 Q (AC drive power < 55 kW) Auto-tuning *
synchronous motor 0.0001 Q to 6.5535 Q (AC drive power > 55 kW) parameter
F107 Asynchronous motor rotor 0.001 Q to 65.535 Q (AC drive power < 55 kW) Auto-tuning %
resistance 0.0001 Q to 6.5535 Q (AC drive power > 55 kW) parameter
F1.08 Leakage inductive reactance of ~ |0.01 mH to0 655.35 mH (AC drive power < 55 kW) Auto-tuning x
asynchronous motor 0.001 mH to 65.535 mH (AC drive power > 55 kW) parameter
F1.09 Mutual inductive reactance of 0.1 mH to 6553.5 mH (AC drive power < 55 kW) Auto-tuning *
asynchronous motor 0.01 mH to 655.35 mH (AC drive power > 55 kW) parameter
F1-10 No-load current of asynchronous |0-01 A to F1-03 (AC drive power < 55 kW) Auto-tuning x
motor 0.1 Ato F1-03 (AC drive power > 55 kW) parameter
F1-11 Core saturation coefficient 1 of 50.0% to 100.0% 86.0% %
asynchronous motor
F1-12 Core saturation coefficient 2 of 100.0% to 150.0% 130.0% %
asynchronous motor
F1-13 Core saturation coefficient 3 of 100.0% to 170.0% 140.0% %
asynchronous motor
Fl-14 Core saturation coefficient 4 of 100.0% to 180.0% 150.0% %
asynchronous motor
117 Axis D inductance of synchronous |0-01 mH to 655.35 mH (AC drive power > 55 kW) Auto-tuning x
motor 0.001 to 65.535 mH (AC drive power > 55 kW) parameter
Fl18 Axis Q inductance of synchronous |0.01 mH to 655.35 mH (AC drive power > 55 kW) Auto-tuning *
motor 0.001 to 65.535 mH (AC drive power > 55 kW) parameter
F1-19 Back EMF of synchronous motor 0.1V to 6553.5V Auto-tuning *
parameter
F1-23 Friction torque percentage 0.00% to 100.00% 0.00% *
F1-24 Number of motor pole pairs 0 ms to 65535 ms 0 PAY
0: 15V power supply
F1-25 Encoder power supply selection |1: 5V power supply 1 *

Note: This parameter applies only to dual-axis models.
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Para.

Parameter Name Value Range Default Change
Code
Auto-tuning direction (inertia
F1-26 auto-tuning and synchronous Otol 1 *
motor)
F1-27 Encoder PPR 1t0 20000 1024 *
0: ABZ incremental encoder
F1-28 Encoder type 1: 23-bit encoder 0 *
2: Resolver
0: Non-adaptive filter
1: Adaptive filter
F1-29 PG signal filter o 1 *
2: Fixed interlock
3: Auto interlock
A T o et 0 *
F1-31 Encoder zero position angle 0.0°to0 359.9° 0.0° *
F1-32 Numerator of motor gear ratio 11065535 1 *
F1-33 Denominator of motor gear ratio |1 to 65535 1 *
F1-34 Number of resolver pole pairs 1to32 1 *
F1.35 Ir:;'(SaglL\J/eer:cy—division coefficient of 01063 1 %
F1-36 PG disconnection detection 0 Enable 0 *
1: Disable
0: No operation
1: Static auto-tuning of asynchronous motor
2: No-load complete auto-tuning of asynchronous motor
3: Static complete auto-tuning of asynchronous motor
F1-37 Auto-tuning selection 4: Inertia auto-tuning of asynchronous motor (only in FVC mode) 0 *
11: No-load partial auto-tuning of synchronous motor (excluding back
EMF)
12: Dynamic no-load auto-tuning of synchronous motor
13: Complete static auto-tuning of synchronous motor
14: Inertia auto-tuning of synchronous motor (only in FVC mode)
Group F2: Motor 1 Vector Control Parameters
30:
Asynch-ronous
motor
F2-00 Low-speed speed loop Kp 1t0 200 20: *
Synch-
ronous
motor
F2-01 Low-speed speed loop Ti 0.001s to 10.000s 0.500s PAg
F2-02 Switchover frequency 1 0.00 to F2-05 5.00 Hz PAg
F2-03 High-speed speed loop Kp 1t0200 20 ¥
F2-04 High-speed speed loop Ti 0.001s to 10.000s 1.000s PAg
F2-05 Switchover frequency 2 F2-02 to the maximum frequency 10.00 Hz PAq
F2-06 VC slip compensation adjustment [50% to 200% 100% w
F2-07 Speed feedback filter time 0.000s to 0.100s 0.004s PAY
F2-08 VC deceleration over-excitation 010200 64 %

gain
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Para.
Parameter Name Value Range Default Change
Code
0: F2-10
1:AlL
2:AI2
£2-09 Torque upper limit source in 4: Pulse reference (DIO1) 0 "
speed control (motoring) 5: Communication (1000H)
6: Min. (AI1, Al2)
7: Max. (Al1, Al2)
The full range of options 1 to 7 is the value of F2-10.
F2-10 Digital setting of torque upper 1 1.+ 900 g0y 150.0% %
limit in speed control (motoring)
0: F2-10
1: All
2: A2
11 Torque upper limit source in 4: Pulse reference (DIO1) 0 %
speed control (generating) 5: Communication (1000H)
6: Min. (AI1, Al2)
7: Max. (AlL, Al2)
8:F2-12
F2-12 Digital setting of torque upper | ho. 900 0oy, 150.0% %
limit in speed control (generating)
F2-13 Current loop Kp adjustment at low 0.1t010.0 10 %
speed
.14 Current loop Ki adjustment at low 0.1t0 10.0 10 %
speed
F2-15 C.urrent loop Kp adjustment at 0.1t010.0 10 %
high speed
F2-16 Current loop Ki adjustment at high 0.1t0 10.0 10 o
speed
£217 Speed loop Kp upon zero speed 1t0 100 30 %
lock
F2-18 Speed loop Tiuponzerospeed | 0, 414 009 0.5005 %
lock
F2-20 Speed loop switching frequency 0.00 to F2-02 0.05 Hz %
upon zero speed lock
F2-21 Maximum output voltage 100to 110 100 %
coefficient
F2-22 Output voltage filter time 0.000s to 0.010s 0.000s
0:Enable
F2-23 Zero speed lock ) 0
1: Disable
-2 Vector ov.ervoltage stall 010 1000 40 %
suppression Kp
F2-25 Acceleration compensation gain {0 to 200 0 PAY
F2-26 Acceleration compensation filter {0 to 500 10 PAd
0: Enable
297 Vector ov.ervoltage stall 1 %
suppression 1: Disable
F2-28 Cutroff frequency for torque 50 Hz to 1000 Hz 500 Hz %
reference filter
F2-29 Detected current at initial position 50% to 180% 80% %
angle of synchronous motor
- i 0: Enable
F2-30 Auto-calculation of speed loop 0 *
parameters 1: Disable
F2-31 Ex.pected speed loop bandwidth 1.0-200.0 Hz 10.0 Hz %
(high speed)
F2-32 Expected speed loop bandwidth 1.0-200.0 Hz 10.0 Hz %
(low speed)
.33 Expected speed loop bandwidth 1.0-200.0 Hz 10.0 Hz %

(zero speed)
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Para.
Parameter Name Value Range Default Change
Code
F2-34 Expected speed loop damping |, 1 4 65,000 1.000 *
ratio
.35 system |nert|ai(eqU|valentto start 0.001s to 50.000s Model *
time, in the unit of seconds) dependent
Model
F2- i i ia (kg*m? .001 .
36 Single motor inertia (kg*m°) 0.001 to 50.000 dependent *
Inertia auto-tuning and dynamic
F2-43 speed reference (unit: %; base 0% to 100% 30% *
value: rated motor frequency)
0: Enable
F2-47 Inertia auto-tuning . 0 *
1: Disable
F2-48 Speed loop bandwidth reference 1, , ;o) 10.0 Hz *
in inertia auto-tuning (unit: Hz)
) ) 0: Acceleration/deceleration mode
F2-50 Inertia auto-tuning mode . 0 *
1: Triangular wave mode
Inertia auto-tuning acceleration/
F2-51 deceleration coefficient (unit: 0.1) 0.1t010.0 10 *
F2-52 Decoupling control Otol 0
0: Enable
F2-53 Generating power limit 0
1: Disable
. - Model
F2-54 Generating power limit threshold |0.0% to 200.0% *
dependent
Group F3: V/f Control Parameters
0: Linear V/f
1: Multi-point V/f
2:Square V/f
3:V/f (1.2th power)
4: V/f (1.4th power)
F3-00 V/f curve 0 *
6: V/f (1.6th power)
8: V/f (1.8th power)
9: Reserved
10: V/f complete separation
11: V/f half separation
0.0%: Automatic torque boost
F3-01 Torque boost q Model PAd
0.1% to 30.0% dependent
F3-02 Cut-off frequency of torque boost 0.00 Hz to maximum frequency 50.00 Hz *
F3-03 Multi-point V/f frequency 1 0.00 Hz to F3-05 0.00 Hz *
F3-04 Multi-point V/f voltage 1 0.0% to 100.0% 0.0% *
F3-05 Multi-point V/f frequency 2 F3-03 to F3-07 0.00 Hz *
F3-06 Multi-point V/f voltage 2 0.0% to 100.0% 0.0% *
F3-07 Multi-point V/f frequency 3 F3-05 to rated motor frequency (F1-04) 0.00 Hz *
F3-08 Multi-point V/f voltage 3 0.0% to 100.0% 0.0% *
F3-09 V/f slip compensation gain 0.0% to 200.0% 0.0% PAd
F3-10 V/f over-excitation gain 0to 200 64 *
—_— . . Model
F3-11 V/f oscillation suppression gain {0 to 100 dependent w
o ) ) 0: Invalid
F3-12 Oscillation suppression gain mode ] 3 *
3:Valid
0: F3-14
1:All
F3-13 Voltage source for V/f separation  |2: Al2 0 PAe
4: Pulse reference (DIO1)
5: Multi-reference
F3-14 Voltage.dlgltal setting for V/f 0V to rated motor voltage ov *
separation
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0.0s to 1000.0s
F3-15 Voltage rise time of V/f separation |Note: This parameter indicates the time that the voltage increases from |0.0s kg
0V to the rated motor voltage.
Voltage decline ti fuf 0.0 to 1000.0
oltage decline time o
F3-16 o & Note: This parameter indicates the time that the voltage decreases 0.0s g
paration
from the rated motor voltage to 0 V.
F3.17 Stop mode selection in V/f control |0: The frequency and voltage decline to 0 separately. 0 x
mode 1: The frequency declines after the voltage declines to 0.
F3.18 i\tc;llfn current for V/f overcurrent 50% to 200% 150% *
F3-19 V/f overcurrent stall selection 0: Disable 1 *
1: Enable
F3-20 V/fovercurrent stall suppression 010100 20 %
gain
Action current compensation
F3-21 coefficient for V/f overcurrent stall |50 to 200 50 *
at multiplied rated frequency
F3-22 /:;tl'lo nvoltage forV/fovervoltage |¢5 4\ 15 gg0.0v 770.0V *
) 0: Enable
F3-23 V/f overvoltage stall selection ) 1 *
1: Disable
F3.24 Frequency gain for V/f overvoltage 010100 30 o
stall suppression
\% in for V/f
F3.25 oltage gain gr /f overvoltage 010100 30 %
stall suppression
F3.26 Frequency rise threshold f.or 01050 5 *
overvoltage stall suppression
F3-27 Slip compensation time constant |0.1to 10.0 0.5 PAg
. . 0:Enable
F3-28 Automatic frequency rise . 0 *
1: Disable
F3-29 Minimum motoring torque current|10 to 100 50 *
£330 Maximum generating torque 100 100 20 *
current
F3-31 Automatic frequency rise Kp 0to 100 50 PAd
F3-32 Automatic frequency rise Ki 0to 100 50 PAg
F3-33 Online torque compensation gain |80 to 150 100 *

Group F4 Input Terminals
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0: No function 31: Reserved
1: Forward running (FWD) 32: Immediate DC braking
2: Reverse running (REV) 33: NCinput of external fault
F4-00 DI1 function selection 3: Three-wire motion control 34: Frequency modification 1 *
4: Forward jog (FJOG) enabling
5: Reversejog (RJOG) 35: Opposite to the PID action
. direction
6: Function as the UP key
. 36: Reserved
7: Function as the DOWN key
37: Command source switchover
8: Coast to stop .
terminal 2
9: Fault reset (RESET) 38: PID integral pause
10: Running pause e .
F4-01 DI2 function selection N 39: Switchover between main *
11: NO input of external fault frequency X and preset frequency
12: Multi-reference terminal 1 40: Switchover between auxiliary
13: Multi-reference terminal 2 frequency Y and preset frequency
14: Multi-reference terminal 3 41: Reserved
15: Multi-reference terminal 4 42: Position lock
16: Terminal 1 for acceleration/ 43: PID parameter switchover
deceleration time selection 44: User-defined fault 1
g 17: Terminal 2 for acceleration/ 45: User-defined fault 2
F4-02 Reserve ion ti ; - -
deceleration time selection 46: Speed control/Torque control
18: Frequency source switchover switchover
19: Clear data set by UP/DOWN key 47: Emergency stop
or by terminal functioning as UP/ 48: External stop terminal 2
DOWN key
. ) 49: Deceleration DC braking
20: Running command switchover
terminal 50: Clear the current running time
21: Acceleration/Deceleration 51: Switchover between two-wire
prohibited mode and three-wire mode
F4-03 DIO1 function selection 22: PID pause 52-53: Reserved 12 *
23: PLC status reset 54: Roll diameter reset
24: Wobble pause 55 and 56: Initial roll diameter
25: Counter input (DIO1) 57: Pre-driving
26: Counter reset 58: Switchover between winding
X and unwinding
27: Length count input (DIO1)
59: Roll diameter calculation stop
28: Length reset
F4-04 DIO2 function selection o 60: Exit tension mode 13 *
29: Torque control inhibition
61: Speed limit direction
30: Reserved
62: Revolution count reset
F4-10 DI filter time 0.000s to 1.000s 0.010s PAg
0: Two-wire mode 1
) 1: Two-wire mode 2
F4-11 Terminal command mode . 0 *
2: Three-wire mode 1
3: Three-wire mode 2
Step value of the terminal
F4-12 functioning as UP/DOWN keys 0.001 Hz/s to 65.535 Hz/s 1.000 Hz/s PAG
F4-13 Minimum input of Al curve 1 -10.00 V to F4-15 -10.00V *
F4-14 Percentage correspondingto | ;3 0, 1 4100.00 -100.0% %
minimum input of Al curve 1
F4-15 Maximum input of Al curve 1 F4-13 to +10.00 V 10.00V PAd
F4-16 Percentage corresponding o 1. g9, 16 +100.0% 100.0% ¥
maximum input of Al curve 1
F4-17 All filter time 0.00 to 10.00 0.10s e
F4-18 Minimum input of Al curve 2 0.00V to F4-20 0.00V PAd
P -
F4-19 ercentage corresponding o 4, g, 16 +100.0% 0.0% ¥
minimum input of Al curve 2
F4-20 Maximum input of Al curve 2 F4-18 to +10.00 V 10.00V PAY
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Fa-21 Percentage correspondingto )4, g, 16 +100.0% 100.0% ¥
maximum input of Al curve 2
F4-22 AI2 filter time 0.00 to 10.00 0.10s *
F4-23 Minimum input of Al curve 3 0.00V to F4-25 0.00V PAY
F4-24 Percentage correspondingto. | 4, g9, t6 +100.0% 0.0% ¥
minimum input of Al curve 3
F4-25 Maximum input of Al curve 3 F4-23to +10.00 V 10.00V *
F4-26 Percentage corresponding to | ;41 04 15 4100.0% 100.0% %
maximum input of Al curve 3
F4-28 Pulse minimum input 0.00 kHz to F4-30 0.00 kHz PAq
F4-29 Percentage correspondingto | ;4 04 14 100,00 0.0% %
pulse minimum input
F4-30 Pulse maximum input F4-28 t0 100.00 kHz 50.00 kHz A
P -
F4-31 ercentage corresponding o | 44 40; 15100.0% 100.0% ¥
pulse maximum input
F4-32 Pulse filter time 0.00s to 10.00s 0.10s PAY
Ones place: Al curve selection
1: Curve 1 (2 points, see F4-13 to F4-16)
2: Curve 2 (2 points, see F4-18 to F4-21)
. 3: Curve 3 (2 points, see F4-23 to F4-26)
F4-33 Al curve selection . 321 PAS
4: Curve 4 (4 points, see A6-00 to A6-07)
5: Curve 5 (4 points, see A6-08 to A6-15)
Tens place: Al2 curve (same as All curve)
Hundreds place: Reserved
Ones place: Selection when All value < minimum input value
0: Corresponding to the minimum input
) ano
F4-34 Se.le.ctlon \{vhen Alvalue < 1:0.0% 0 %
minimum input value Tens place: Selection when Al2 value < minimum input; same as the
ones place
Hundreds place: Reserved
F4-35 Dl rising edge delay 0.0s to 3600.0s 0.0s w
F4-36 Dl falling edge delay 0.0s to 3600.0s 0.0s PAY
F4-37 Reserved - - -
0: Active high
1: Active low
Ones place: DI1
F4-38 DI active mode selection 1 Tens place: DI2 0 *
Hundreds place: Reserved
Thousands: DIO1
Ten thousands: DIO2
. 0: Voltage input
F4-40 Al2 input type . . . 0 *
1: Current input (input impedance 500 Q)
Ones place: DIO1 type
0: DI/Pulseln
1: DO
F4-41 DIO type 00 *
Tens place: DIO2 type
0: DI
1: DO/FMP
Group F5: Output Terminals
0: Pulse output (FMP)
F5-00 DIO2 output mode o 0 AY
1: Digital output (FMR)
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0: No output 24: Cumulative power-on time
1: Drive running reach
2: Fault output 1 (immediate output |25: Frequency-level detection
. FDT2 output
. . in coast to stop mode, output after P
F>-01 FMR output function selection stop in decelerate to stop mode) 26: Frequency 1 reach 0 ol
3: Frequency-level detection FDT1  |27: Frequency 2 reach
output 28: Current 1 reach
4: Frequency reach 29: Current 2 reach
5: Zero-speed running (no output at |3 Timing duration reach
sto
P) 31: All input limit exceeded
6: Motor overload warning .
32: Drive output load lost
T: Drive overload warning X
33: Reverse running
8: Set count value reach 34: 7 ¢ stat
F5-02 Relay function selection 9: Designated count value reach cerocurrent state 2 *
35: Module temperature reach
10: Length reach o
36: Output current limit exceeded
11: PLC cycle completed L
37: Frequency lower limit reach
12: Cumulative running time reach (output at stop)
13: Frequency limited 38: Abnormality output (direct
14: Torque limited output upon fault or warning)
15: Ready to run 39: Motor overheat warning
16: Al1 > Al2 40: Current running time reached
17: Frequency upper limit reach 41: Fault output 2 (having output
functi lecti 18: Frequency lower limit reach after AC drive stops due to the "
F5-04 DIO1 output function selection (related to operation) coast to stop fault and decelerate |0
to stop fault; no output at
19: Undervoltage output
undervoltage)
20: Communication 43: Position lock enabled
23: Zero-speed running 2 (output at |(deviation pulses < F6-25)
stop)
0: Operating frequency
1: Frequency reference
2: Output current
3: Output torque (100.0% corresponds to twice the rated motor torque)
F5-06 FMR output function selection 4: Output power 0 Y
5: Output voltage (100.0% corresponds to 1.2 times the rated drive
voltage)
6: Pulse input (100.0% corresponds to 50.0 kHz)
T:All
8:Al2
9: Reserved
10: Length
11: Counting value
12: Communication
F5-07 AO output function selection 13: Motor speed 0 %
14: Output current (100.0% corresponds to 1000.0 A)
15: Bus voltage
16: Output torque (directional; 100.0% corresponds to twice the rated
motor torque)
19: Taper output
F5-09 Maximum frequency of FMP 0.01 kHz to 100.00 kHz 50.00 kHz %
output
F5-10 AO zero offset coefficient -100.0% to +100.0% 0.0% *
F5-11 AO gain -10.00 to +10.00 1.00 s
F5-17 FMR output delay 0.0s to 3600.0s 0.0s PAS
F5-18 Relay output delay 0.0s to 3600.0s 0.0s PAg
F5-20 DIO1 output delay 0.0s to 3600.0s 0.0s PAg
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0: Positive logic

1: Negative logic

Ones place: FMR (DI02)
F5-22 DO valid status selection Tens place: RELAY1 0 w
Hundreds place: Reserved
Thousands place: DIO1

Ten thousands place: Reserved

0: Voltage output
F5-23 AO mode 0 *
1: Current output

Group F6 Start/Stop Control Parameters

0: Direct start
F6-00 Start mode 1: Flying start (asynchronous AC motor) 0 PAY
2: Pre-excitation startup (asynchronous AC motor)

0: From frequency at stop

F6-01 Frequency for flying start mode  |1: From 50 Hz 0 *
2: From the maximum frequency
F6-02 Flying start speed 1to 100 20 PAY
F6-03 Start frequency 0.00 Hz to 10.00 Hz 0.00 Hz PAg
F6-04 Start frequency holding time 0.0s to 100.0s 0.0s *
F6-05 DC braking current upon start 0% to 100% 0% *
F6-06 Start DC braking time/Pre- 0.0s to 100.0s 0.0s *
excitation time
. . 0: Linear acceleration/deceleration
F6-07 Acceleration/Deceleration mode 0 *
1: S-curve acceleration/deceleration
F6-08 Time proportion of S-curve start. 1 oy, 5 (100,06 - F6-09) 30.0% *
segment
F6-09 Time proportion of S-curveend 1, o0/ 4 (100,096 - F6-09) 30.0% *

segment

0: Decelerate to stop
F6-10 Stop mode 0 PAg
1: Coast to stop

DC braking/Position lock start

F6-11 frequency upon stop 0.00 Hz to maximum frequency 0.00 Hz PAS
F6-12 \S'\t’f)gmg time of DC brakingfor 15 o to 100.05 0.0s %
F6-13 DC braking current for stop 0% to 100% 0% PAS
F6-14 DC braking time for stop 0.0s to 100.0s 0.0s PAS
F6-15 Braking usage rate 0% to 100% 100% *
F6.16 (Sitl:rs:[ed—loop current Kp of flying 0t 1000 500 o
F6.17 iitl::ted—loop current Ki of flying 0t 1000 800 %
F6-18 Current of flying start 30to 200 100 *
F6-20 Voltage rise time of flying start 0.5st0 3.0s 1.0s AY
F6-21 Demagnetization time 00.00s to 10.00s 1.00s PAS
F6-22 Start pre-torque setting 000.0% to 200.0% 0.0% PAg
F6.23 Operation command from power |0: Stop according to the value of F6-10 0 *
supply unit 1: Ignore stop command from the power supply unit
F6-24 Position lock Kp 0.0 to 100.0 10.0 PAg
F6-25 Position lock end amplitude 0to 16383 10 PAg

Group F7: Operating Panel and Display
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F7-03

Parameter 1 displayed on LED
operating panel during operation

0000 to FFFF

Bit 00: Running frequency 1 (Hz)
Bit 01: Frequency reference (Hz)
Bit 02: Bus voltage (V)

Bit 03: Output voltage (V)

Bit 04: Output Current (A)

Bit 05: Output power (kW)

Bit 06: Output torque (%)

Bit 07: Dl input state

Bit 08: DO output state

Bit 09: All voltage (V)

Bit 10: Al2 voltage (V)

Bit 11: Reserved

Bit 12: Counting value

Bit 13: Length value

Bit 14: Load speed display

Bit 15: PID reference

1F

F7-04

Parameter 2 displayed on LED
operating panel during operation

0000 to FFFF

Bit 00: PID feedback

Bit 01: PLC stage

Bit 02: Pulse reference frequency (kHz)
Bit 03: Running frequency 2 (Hz)

Bit 04: Remaining running time

Bit 05: All voltage before correction (V)
Bit 06: Al2 voltage before correction (V)
Bit 07: Reserved

Bit 08: Linear speed

Bit 09: Current power-on time (hour)
Bit 10: Current running time (min)

Bit 11: Input pulse frequency (Hz)

Bit 12: Communication setting value
Bit 13: Encoder feedback speed (Hz)
Bit 14: Main frequency display (Hz)

Bit 15: Auxiliary frequency display (Hz)

F7-05

Parameter displayed on the LED
operating panel upon stop

0000 to FFFF

Bit 00: Frequency reference (Hz)
Bit 01: Bus voltage (V)

Bit 02 DIl input state

Bit 3: DO output state

Bit 04: All voltage (V)

Bit 05: Al2 voltage (V)

Bit 06: Reserved

Bit 07: Counting value

Bit 08: Length value

Bit 09: PLC stage

Bit 10: Load speed

Bit 11: PID reference

Bit 12: Input pulse frequency (kHz)

33

F7-06

Load speed display coefficient

0.0001 to 6.5000

F7-07

Drive unit heatsink temperature

0.0°Cto 100.0°C

F7-08

Product code

810

F7-09

Cumulative running time

0h to 65535h

F7-10

Performance software version

F7-11

Function software version

® e o o o
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0: 0 decimal place
i 1: 1 decimal places
F7.12 Number.ofdeamal places for load ‘ p 1 %
speed display 2:2 decimal places
3:3 decimal places
F7-13 Cumulative power-on time 0hto65535h - ([
F7-14 Cumulative power consumption |0° to 65535° - o
Group F8: Auxiliary Functions
F8-00 Jog frequency 0.00 Hz to maximum frequency 2.00 Hz PAq
F8-01 Acceleration time of jogging 0.0s to 6500.0s 20.0s PAY
F8-02 Deceleration time of jogging 0.0s to 6500.0s 20.0s PAG
F8-03 Acceleration time 2 0.0s to 6500.0s Model *
dependent
F8-04 Deceleration time 2 0.0s to 6500.0s Model bAe
dependent
M
F8-05 Acceleration time 3 0.0s to 6500.0s odel *
dependent
F8-06 Deceleration time 3 0.0s t0 6500.05 Model %
dependent
M
F8-07 Acceleration time 4 0.0s to 6500.0s odel *
dependent
L Model
F8-08 Deceleration time 4 0.0s to 6500.0s PAY
dependent
F8-09 Jump frequency 1 0.00 Hz to maximum frequency 0.00 Hz PAg
F8-10 Jump frequency 2 0.00 Hz to maximum frequency 0.00 Hz *
F8-11 Jump frequency amplitude 0.00 Hz to maximum frequency 0.00 Hz PAg
F8-12 Dead zs)ne time of forward/reverse 0.05 t0 3000.05 0.0s o
run switchover
0: Enable
F8-13 Reverse running control 0 w
1: Disable
) 0: Run at frequency lower limit
Fs.14 Running mode whe'n get frequency 1: Stop 0 %
<frequency lower limit
2: Run at zero speed
F8-16 Cumulative power-on time 0hto 65000 h oh %
threshold
F8-17 Cumulative running time 0hto 65000 h oh %
threshold
0: Disable
F8-18 Startup protection 0 *
1: Enable
F8-19 Detection frequency (FDT1) 0.00 Hz to maximum frequency 50.00 Hz PAg
F8-20 Frequency detection hysteresis | 1o+ 100,096 (FDT1 level) 5.0% P
value (FDT1)
F8-21 Detection frequency amplitude  |0.0% to 100.0% (maximum frequency) 0.0% PAS
i 0: Invalid
F8-22 Jump freguency state ('iurmg 0 %
acceleration/deceleration 1: Valid
Frequency for acceleration
F8-25 time 1 and acceleration time 2 0.00 Hz to maximum frequency 0.00 Hz PAg
switchover
Frequency for deceleration
F8-26 time 1 and deceleration time 2 0.00 Hz to maximum frequency 0.00 Hz PAd
switchover
0: Invalid
F8-27 Jog preference . 0 PAY
1: Valid
F8-28 Frequency detection value (FDT2) |0.00 Hz to maximum frequency 50.00 Hz PAg
F8-29 Frequency detection hysteresis | 1o+ 100,096 (FDT2 level) 5.0% %
(FDT2)
F8-30 Detection frequency 1 0.00 Hz to maximum frequency 50.00 Hz PAd
F8-31 Detection frequency amplitude 1 |0.0% to 100.0% (maximum frequency) 0.0% PAg
F8-32 Detection frequency 2 0.00 Hz to maximum frequency 50.00 Hz *




MD810 Series AC Drive (Multidrive System) Function Guide

Appendix B Parameter List of the Drive Unit

Para.
Parameter Name Value Range Default Change
Code
F8-33 Detection frequency amplitude 2 {0.0% to 100.0% (maximum frequency) 0.0%
0.0% to 300.0%
F8-34 Zero current detection level 5.0% PAg
The value 100.0% corresponds to the rated motor current.
F8-35 Zero current detection delay 0.01s to 600.00s 0.10s PAd
imi 0.0% (no detection
F8.36 Output current overlimit ( ) 200.0% x
threshold 0.1% to 300.0% (rated motor current)
F8.37 Output current overlimit detection 0.005 to 600.00s 0.005 %
delay
F8-38 Detection current 1 0.0% to 300.0% (rated motor current) 100.0% PAq
F8-39 Detection current amplitude 1 0.0% to 300.0% (rated motor current) 0.0% pie
F8-40 Detection current 2 0.0% to 300.0% (rated motor current) 100.0% PAG
F8-41 Detection current amplitude 2 0.0% to 300.0% (rated motor current) 0.0% PAG
0: Disable
F8-42 Timing function 0 *
1: Enable
0: F8-44
imi i i i 1:AlL
F8.43 Timing operation time setting 0 *
source 2:AI2
The analog input range corresponds to the value of F8-44.
F8-44 Timing operation duration 0.0 min to 6500.0 min 0.0 min *
F8.45 Lowerl!mlt of All input voltage 0.00V to F8-46 310V
protection value
F8-46 Upper limit of AlLinputvoltage |cg 4017 ooy 6.80V %
protection value
F8-47 Module temperature reach 0°Cto100°C 75°C PAg
0: The cooling fan works when the drive is running.
F8-48 Cooling fan control . 0 Y
1: The cooling fan works always.
F8-49 Wakeup frequency F8-51 (Hibernation frequency) to F0-10 (Maximum frequency) 0.00 Hz PAg
F8-50 Wakeup delay 0.0s to 6500.0s 0.0s PAg
F8-51 Hibernation frequency 0.00 Hz to wakeup frequency (F8-49) 0.00 Hz PAg
F8-52 Hibernation delay 0.0s to 6500.0s 0.0s *
F8-53 Current running duration 0.0 min to 6500.0 min 0.0 min %
threshold
0: STO alarm invalid
F8-54 STO alarm status . 0 PAY
1: STO alarm valid
D ion time f
F8-55 eceleration time for emergency 0.0 to 6500.0s 0.0 2
stop
F8-56 Jogenabling on the LED keypad |0 0 PAY
Group F9: Fault and Protection
F9-00 AC drive overload suppression Otol 0 PAG
F9-01 Motor overload protection gain ~ |0.20 to 10.00 1.00 *
F9-02 Motor overload warning 50% to 100% 80% ¥
coefficient
F9-04 Reserved 50% to 100% 100% PAd
h i 0: Invalid
F9-06 Output phase loss detection 0 %
before startup 1:Valid
0: No detection
F9.07 Detection of software short circuit |1: Detection before power-on 1 x
to ground 2: Detection before running
3: Detection before power-on and running
F9-08 Braking unit action start voltage |0V to 800V 780V ([
F9-09 Number of automatic reset times 010 20 0 %
upon fault
i i i 0: The DO does not act
F9-10 DO action during automatic reset 0 o
upon fault 1: The DO acts.
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Fo-11 Time for automatic reset upon 0.15 to 100.0s 1.0s %
fault
F9-14 Type of the 1st fault 0: No fault 19: Motor auto-tuning fault [ J
F9-15 Type of the 2nd fault 1: Hardware fault 20: Encoder/PG card error [ J
2: Overcurrent during acceleration  |21: EEPROM read/write fault
3: Overcurrent during deceleration  |22: Abnormal motor auto-tuning
4: Overcurrent during operationat | fesult
constant speed 23. Motor short circuited to
5: Overvoltage during acceleration |gfound
6: Overvoltage during deceleration |24 Inter-phase short circuit
7: Overvoltage during operation at |25 Power supply unit fault
constant speed 26: Running time reach
9: Undervoltage 27: User-defined fault 1
F3-16 Type of the 3rd (latest) fault 10: Drive overload 28: User-defined fault 2 14
11: Motor overload 29: Power-on time reach
12: Reserved 30: Output load loss
13: Output phase loss 31: PID feedback loss during
14: Module overheating running
15: External fault 42: Excessive speed deviation
16: Communication exception 43: Motor overspeed
17: Reserved 45: Motor over-temperature
18: Reserved 80: Fan fault
Fo9-17 fFarjﬁ“e”Cy upon the 3rd (latest) |, 11 45 655.35 Hz 0.00 Hz °
F9-18 Current upon the 3rd (latest) fault [0.00 Ato 655.35A 0.00A [ ]
F9-19 Bus voltage upon the 3rd (latest) 0.0V 0 65535V 0.0V °
fault
F9-20 DI state upon the 3rd (latest) fault |0 to 9999 0 [ ]
F9-21 DO state upon the 3rd (latest) fault |0 to 9999 0 [ ]
F9-2 AC drive status upon the 3rd fault 010 65535 0 °
(latest)
F9.23 Power-on time upon the 3rd 0s to 655355 0s °
(latest) fault
Running ti h
F9.24 unning time upon the 3rd (latest) 0.05 to 6553.55 0.0s °
fault
IGBT temperature upon the 3rd
Fo-2 (latest) fault o
F9.26 Fault subcode of the 3rd (latest) °
fault
F9-27 Frequency upon the 2nd fault 0.00 Hz to 655.35 Hz 0.00 Hz [ ]
F9-28 Current upon the 2nd fault 0.00Ato 655.35A 0.00A [ ]
F9-29 Bus voltage upon the second fault |0.0 V to 6553.5V 0.0V [ J
F9.30 Input terminal state upon the 2nd 0109999 0 °
fault
Fo.31 Output terminal state upon the 0169999 0 °
2nd fault
F9-32 AC drive state upon the 2nd fault |0 to 65535 0 [ J
F9-33 Power-on time upon the 2nd fault |0 to 65535 0s [ J
F9-34 Running time upon the 2nd fault |0.0s to 6553.5s 0.0s (]
F9.35 IGBT temperature upon the 2nd °
fault
F9-36 Fault subcode of the 2nd fault [ J
F9-37 Frequency upon the 1st fault 0.00 Hz to 655.35 Hz 0.00 Hz [ ]
F9-38 Current upon the 1st fault 0.00 Ato 655.35A 0.00A [ ]
F9-39 Bus voltage upon the 1st fault 0.0Vto6553.5V 0.0V [ J
F9-40 Input terminal state upon the 1st 0109999 0 °

fault
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Fo.41 Output terminal state upon the 0169999 0 °
1st fault
F9-42 AC drive state upon the 1st fault |0 to 65535 0 [ J
F9-43 Power-on time upon the 1st fault |0s to 65535s 0s [ J
F9-44 Running time upon the 1st fault  |0.0s to 6553.5s 0.0s [
F9-45 IGBT temperature upon the 1st Py
fault
F9-46 Fault subcode of the 1st fault [ J
10050
Ones place: Motor overload (E11)
0: Coast to stop
Tens place: Reserved
1: Decelerate to
Hundreds place: Output phase loss (E13) stop
F9-48 Fault protection action selection 1 | Thousands place: Heatsink overtemperature (E14) 2 Reserved *
Ten thousands place: External fault (E15) 3: Reserved
Note: For the output phase loss fault, "Decelerate to stop" and 4 Alarm
"Warning" are valid only in the V/f control mode.
5: Cancel
00050
Ones place: Communication timeout (E16) 0: Coast to stop
Tens place: External DC soft charge unit fault (E17) (only applicable for |1: Decelerate to
) ) ) 90 kW or higher models) stop
F9-49 Fault protection action selection 2 Hundreds place: Reserved 2 Reserved *
Thousands place: Motor auto-tuning fault (E19) 3: Reserved
Ten thousands place: Encoder fault (E20) 4: Alarm
5: Cancel
25000
Ones place: EEPROM read/write fault (E21) 0: Coast to stop
Tens place: Abnormal motor auto-tuning result (E22) it.onecelerate to
F9-50 Fault protection action selection 3 |Hundreds place: Motor short-circuited to the ground (E23) 9: Reserved *
Thousands place: Inter-phase short circuit (E24) 3 Reserved
Ten thousands place: Reserved 4 Alarm
5: Cancel
51111
Ones place: Cumulative running time reached (E26) 0: Coast to stop
Tens place: User-defined fault 1 (E27) it.onecelerate to
F9-51 Fault protection action selection 4 |Hundreds place: User-defined fault 2 (E28) *
2: Reserved
Th it : i -onti hed (E2
ousands position place: Cumulative power-on time reached (E29) 3. Reserved
Ten thousands place: Load loss (E30) 4: Alarm
5: Cancel
00101
Ones place: PID feedback loss during running (E31) 0: Coastto stop
1: Decelerate to
Tens place: Reserved stop
F9-52 Fault protection action selection 5 |Hundreds place: Reserved *
) o 2: Reserved
Thousands place: Excessive speed deviation (E42) 3 Reserved
Ten thousands place: Motor overspeed (E43) 4 Alarm
5: Cancel
05500
Ones place: Motor overheat (E45) 0: Coastto stop
1: Decelerate to
Tens place: Reserved stop
F9-53 Fault protection action selection 6 |Hundreds place: Reserved *
2: Reserved
Thousands place: Reserved 3 Reserved
Ten thousands place: Fan fault (E80) 4 Alarm
5: Cancel
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Parameter Name Value Range Default Change
Code
0: Current running frequency
1: Frequency reference
Frequency for continuing to run . L
F9-54 upon fault 2: Frequency upper limit 1 PAd
3: Frequency lower limit
4: Backup frequency
0.0% to 100.0%
F9-55 Backup frequency upon fault . 100.0% *
(100.0% corresponds to the maximum frequency F0-10.)
0: No temperature sensor (Al used for analog input)
F9-56 Motor temperature sensor type 1: PT100 0 *
2: PT1000
Fo.57 Motor overtemperature protection 0° C t6200° C 110°C %
threshold
F9-58 Motor overtemperature alarm 0° C t0 200° C 90° C %
threshold
) ) 0: Invalid
F9-50 Ac‘tlon upon instantaneous power 1. Deceleration 0 *
failure
2: Decelerate to stop
F9-60 voltage threshold for pausing |0, 1 1009, 85% %
power dip ride-through
Time threshold for voltage
F9-61 recovery from power dip ride- 0.0s to 100.0s 0.5s w
through
F9-62 Threshold for enabling power dip 60% to 100% (standard bus voltage) 80% PAq
ride-through
F9-64 Load loss detection level 0.0% to 100.0% 10.0% PAg
F9-65 Load loss detection time 0.1st0 60.0s 1.0s bAS
) 0.0% to 50.0% (maximum frequency)
F9-67 Overspeed detection level . ) 5.0% *
(Overspeed detection disabled at 0.0%)
F9-68 Overspeed detection time 0.0s to 60.0s 1.0s PAY
i i 0.0% to 50.0% (maximum frequency)
F9-60 Detjectilon level for excessive speed . . q y 20.0% %
deviation (Speed error detection disabled at 0.0%)
F9-70 Det(-ecti|on time for excessive speed 0,00 60.0 5,08 %
deviation
F9-71 Power dip ride-through gain 0to 100 40 *
F9-72 Power dip ride-through integral |0 to 100 30 *®
F9-73 peceleratlontlme of power dip 0.05 t6 300,05 20.0s %
ride-through
Group FA: Process Control PID Function
0: FA-01
1: All
2: A2
FA-00 PID reference source 0 PAY
4: Pulse reference (D101)
5: Communication (1000H)
6: Multi-reference
FA-01 PID digital setting 0.0% to 100.0% 50.0% pAS
0: Al1
1: AI2
3:AIL-AI2
4: Pulse reference (D101)
FA-02 PID feedback source 0 *
5: Communication (1000H)
6: AL + A2
7: Max. (AI1], |A12])
8: Min. (JAIL], |AI12])
0: Forward
FA-03 PID action direction 0
1: Reverse
FA-04 PID reference and feedback range |0 to 65535 1000 AS




MD810 Series AC Drive (Multidrive System) Function Guide

Appendix B Parameter List of the Drive Unit

Para.

Parameter Name Value Range Default Change
Code
FA-05 Proportional gain Kpl 0.0 to 1000.0 20.0 PAd
FA-06 Integral time Til 0.01s to 100.00s 2.00s pAS
FA-07 Differential time Td1 0.000s to 10.000s 0.000s PAg
FA-08 Reverse PID cut-off frequency 0.00 to maximum frequency 2.00 Hz *
FA-09 PID deviation limit 0.0% to 100.0% 0.0% PAd
FA-10 PID differential limit 0.00% to 100.00% 0.10% PAg
FA-11 PID reference change time 0.00s to 650.00s 0.00s *
FA-12 PID feedback filter time 0.00s to 60.00s 0.00s *
FA-13 PID error gain 0.0% to 100.0% 100.0% S
FA-15 Proportional gain Kp 2 0.0 to 1000.0 20.0 PAd
FA-16 Integral time Ti 2 0.01s to 100.00s 2.00s PAS
FA-17 Differential time Td 2 0.000s to 10.000s 0.000s PAg
0: No switchover
1: Switchover by DI
FALS PID parameter switchover 2: Automatic switchover based on deviation 0 "
condition 3: Automatic switchover based on running frequency
6: Automatic adjustment based on roll diameter
7: Adjustment based on the maximum roll diameter percentage
FA-19 Zg\’/iziifr:“fter switchover 0.0% to FA-20 20.0% o
FA-20 Z'e'?/iZfif:;ter switchover FA-19 to 100.0% 80.0% ¥
FA-21 PID initial value 0.0% to 100.0% 0.0% PAg
FA-22 Active time of PID initial value 0.00s to 650.00s 0.00s PAg
FA-23 gj:;:’t:?:]?s;’f;'rzrﬁztc"tvlzi" WO 16 009% to 100.00% 1.00% ¥
FA-24 Zﬂj:;:"tzﬂfee‘j'ez’rzsglkr’:xssn W' 14.00% to 100.00% 1.00% %
Integral pause
FA-25 PID integral 0: Inactive 0 *
1: Valid
FA26 Detection level of PID feedback  |0.0%: No detection on feedback loss 0.0% *
loss 0.1% to 100.0%
A7 :Zestsection time of PID feedback 0.05 t0 20,05 0.0s %
Group Fb: Wobble Function, Fixed Length and Count
) 0: Relative to the central frequency
Fb-00 Wobble setting mode . . 0 *
1: Relative to the maximum frequency
Fb-01 Wobble amplitude 0.0% to 100.0% 0.0% *
Fb-02 Jump frequency amplitude 0.0% to 50.0% 0.0% *
Fb-03 Wobble cycle 0.1s t0 3000.0s 10.0s PAS
Fb-04 Triangular wave rising time 0.1% to 100.0% 50.0% ¥
coefficient
Fb-05 Length reference 0mto65535m 1000 m Ae
Fb-06 Actual length 0mto65535m 0m PAS
Fb-07 Number of pulses per meter 0.1t06553.5 100.0 PAg
Fb-08 Count value reference 11065535 1000 *
Fb-09 Designated count value 11065535 1000 *
Fb-10 Revolution calculation reset 0: Edge-triggered 0 %
method 1: Level-triggered
Fb-11 Revolution calculation reset signal 0: Disable 0 *
1: Reset
Fb-12 fCa?lls:Jéation retentive upon power (1) E;:::)edate 0 %
Fb-13 Initial value of revolution 0 to 65535 (Fb-18=0) 0 ”

calculation

0.0to 6553.5 (FB-18=1)

-415-



- 416 -

Appendix B Parameter List of the Drive Unit

MD810 Series AC Drive (Multidrive System) Function Guide

Para.

Parameter Name Value Range Default Change
Code
Fb-14 Numerator of transmission ratio |1 to 65535 1 PAd
Fb-15 Denominator of transmission ratio|1 to 65535 1 PAg
Fb-16 Actual running revolution (value |0 to 65535 (Fb-18=0) 0 °
of FB-13 added) 0.0 to 6553.5 (FB-18=1)
) i 0 to 65535 (FB-18=0)
Fb-17 Number of running revolutions 0 [ ]
0.0 to 6553.5 (FB-18=1)
0:1
Fb-18 Revolution calculation precision Lod 0 PAg
Fb-19 Revolution count direction 0: Runn!ng!n the samedlrejctlo.n 0 bAS
1: Running in the reverse direction
Group FC: Multi-Reference and Simple PLC Function
FC-00 Multi-reference 0 -100.0% to 100.0% 0.0% PAg
FC-01 Multi-reference 1 -100.0% to 100.0% 0.0% PAe
FC-02 Multi-reference 2 -100.0% to 100.0% 0.0% PAS
FC-03 Multi-reference 3 -100.0% to 100.0% 0.0% PAg
FC-04 Multi-reference 4 -100.0% to 100.0% 0.0% PAg
FC-05 Multi-reference 5 -100.0% to 100.0% 0.0% PAg
FC-06 Multi-reference 6 -100.0% to 100.0% 0.0% PAg
FC-07 Multi-reference 7 -100.0% to 100.0% 0.0% PAd
FC-08 Multi-reference 8 -100.0% to 100.0% 0.0% PAg
FC-09 Multi-reference 9 -100.0% to 100.0% 0.0% PAg
FC-10 Multi-reference 10 -100.0% to 100.0% 0.0% *
FC-11 Multi-reference 11 -100.0% to 100.0% 0.0% e
FC-12 Multi-reference 12 -100.0% to 100.0% 0.0% PAd
FC-13 Multi-reference 13 -100.0% to 100.0% 0.0% PAg
FC-14 Multi-reference 14 -100.0% to 100.0% 0.0% PAg
FC-15 Multi-reference 15 -100.0% to 100.0% 0.0% *
0: Stop after running one cycle
FC-16 Simple PLC running mode 1: Keep final values after running one cycle 0 PAg
2: Repeat after running one cycle
Ones: Retention selection upon power failure
0: Non-retentive upon power failure
o1t Simple PLC retention selection  |1: Retentive %Jpon povx{er failure 00 »
upon power failure Tens: Retention selection upon stop
0: Non-retentive upon stop
1: Retentive upon stop
Running time of multi-reference 0
FC-18 set by simple PLC 0.0s (h) to 6553.5s (h) 0.0s (h) PAG
Acceleration/Deceleration time
FC-19 of multi-reference 0 set by simple |0to3 0 PAY
PLC
Running time of multi-reference 1
FC-20 set by simple PLC 0.0s (h) to 6553.5s (h) 0.0s (h) *
Acceleration/Deceleration time of
FC-21 multi-reference 1 set by simple  |0to3 0 PAg
PLC
Running time of multi-reference 2
FC-22 set by simple PLC 0.0s (h) to 6553.5s (h) 0.0s (h) PAG
Acceleration/Deceleration time of
FC-23 multi-reference 2 set by simple |0to3 0 w
PLC
Running time of multi-reference 3
FC-24 set by simple PLC 0.0s (h) to 6553.5s (h) 0.0s (h) PAq
Acceleration/Deceleration time of
FC-25 multi-reference 3 set by simple  |0to3 0 PAd
PLC
FC-26 Running time of multi-reference 4 0.0s (h) to 6553.55 (h) 0.0s (h) o

set by simple PLC
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FC-27

Acceleration/Deceleration time of
multi-reference 4 set by simple
PLC

O0to3

FC-28

Running time of multi-reference 5
set by simple PLC

0.0s (h) to 6553.5s (h)

0.0s (h)

FC-29

Acceleration/Deceleration time of
multi-reference 5 set by simple
PLC

0to3

FC-30

Running time of multi-reference 6
set by simple PLC

0.0s (h) to 6553.5s (h)

0.0s (h)

FC-31

Acceleration/Deceleration time of
multi-reference 6 set by simple
PLC

Oto3

FC-32

Running time of multi-reference 7
set by simple PLC

0.0s (h) to 6553.5s (h)

0.0s (h)

FC-33

Acceleration/Deceleration time of
multi-reference 7 set by simple
PLC

0to3

FC-34

Running time of simple PLC
reference 8

0.0s (h) to 6553.5s (h)

0.0s (h)

FC-35

Acceleration/Deceleration time of
multi-reference 8 set by simple
PLC

Oto3

FC-36

Running time of multi-reference 9
set by simple PLC

0.0s (h) to 6553.5s (h)

0.0s (h)

FC-37

Acceleration/Deceleration time of
multi-reference 9 set by simple
PLC

0to3

FC-38

Running time of multi-reference
10 set by simple PLC

0.0s (h) to 6553.5s (h)

0.0s (h)

FC-39

Acceleration/Deceleration time of
multi-reference 10 set by simple
PLC

0to3

FC-40

Running time of multi-reference
11 set by simple PLC

0.0s (h) to 6553.5s (h)

0.0s (h)

FC-41

Acceleration/Deceleration time of
multi-reference 11 set by simple
PLC

Oto3

FC-42

Running time of multi-reference
12 set by simple PLC

0.0s (h) to 6553.5s (h)

0.0s (h)

FC-43

Acceleration/Deceleration time of
multi-reference 12 set by simple
PLC

0to3

FC-44

Running time of multi-reference
13 set by simple PLC

0.0s (h) to 6553.5s (h)

0.0s (h)

FC-45

Acceleration/Deceleration time of
multi-reference 13 set by simple
PLC

Oto3

FC-46

Running time of multi-reference
14 set by simple PLC

0.0s (h) to 6553.5s (h)

0.0s (h)

FC-47

Acceleration/Deceleration time of
multi-reference 14 set by simple
PLC

0to3

FC-48

Running time of multi-reference
15 set by simple PLC

0.0s (h) to 6553.5s (h)

0.0s (h)

FC-49

Acceleration/Deceleration time of
multi-reference 15 set by simple
PLC

Oto3

FC-50

Time unit of simple PLC

0:s (second)
1: h (hour)
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0: Set by FC-00
1:All

) ) 2:AI2

FC-51 Multi-reference 0 setting mode 0 *
4: Pulse reference (DI01)
5: PID

6: F0-08 (Preset frequency), which can be modified by UP/DOWN key

Group FD: Communication Parameters

300 bps
1600 bps
11200 bps
12400 bps
14800 bps
Fd-00 Modbus baud rate
19200 bps
: 38400 bps
157600 bps
- 115200 bps

: No check (8-N-2)

: Even parity check (8-E-1)
Fd-01 Modbus data format . 0 PAY
2: 0dd parity check (8-0-1)

3:8-N-1

0
1
2
3
4
5:9600 bps
6
7
8
9
0
1

Fd-02 Modbus local address 0: Broadcast address; 1 to 247 1 Y

e

Fd-03 Modbus response delay time 0msto20ms 2

Fd-04 Modbus communication timeout |0.1s to 69.05 0
time 0.0: Invalid

Automatic reset upon 0: Enable

Fd-06 .
communication fault 1: Disable

Ones place (CANopen)
0: Stop
1: Initialization
2: Pre-operational
8: Running
Tens place (CANlink)
Fd-09 Communication status 0: Stop 0 ([
1: Initialization
2: Pre-operational
8: Running
Hundreds place (PROFIBUS DP)
: Stop
: Initialization

:Running

: CANopen
: CANlink

Switchover between CANopen

Fd-10 and CANlink

: Disable
: Disable

: 20 kbps
50 kbps
:100 kbps
: 125 kbps 5 *
: 250 kbps
5:500 kbps
6:1 Mbps

0
1
8
1
2
Fd-11 CiA 402 (1) 1 *
0
1
2
Fd-12 CAN baud rate 3
4

Fd-13 CAN station number 1to 127 (valid for CANlink and CANopen) 1 *

Fd-14 Numb?r of (;AN frames received °
per unit of time
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Fd-15 l:laczi;et;rr;;:r;’]dbeeroferrorframes °
Fd-16 zllean)ii:yur:rz)gzmber of error frames °
R erunattme
Fd-18 Power supply unit No. 1t0 99 1 *
I !
Fd-20 :gc?rl;lsBsUS DP communication 0to 125 (0: broadcast address) 0 *
R G onnecton oefient 006553 350 *
Fd-28 Power supply unit communication|0to 1 1 *
Fd-32 Grgup AF mapping mode 0: Communication not saved 0 *
switchover 1: Communication saved
Fd-33 CANopen communication period |- - [ ]
Fd-34 CANopen mode (1) (;;sler:?z::j:de 0 *
Fd-35 CANopen inhibition time 0 to 65535 (unit: 100 us) 0 *
Fd-36 CANopen event time 0 msto 65535 ms 0 *
Fd-94 Modbus software version 0.00 to 655.35 0.00 [ ]
Fd-95 CANlink software version 0.00to 655.35 0.00 [ J
Fd-96 CANopen software version 0.00 to 655.35 0.00 [ J
Fd-97 PROFIBUS DP software version 0.00 to 655.35 0.00 [ ]
Fd-98 DP2CANOPEN software version |- - [
Fd-99 \l\llleOrgS:QCANOPEN software ) °
Group FE: User-defined parameters
FE-00 User-defined parameter 0 Fo-01 PAS
FE-01 User-defined parameter 1 F0-02 PAg
FE-02 User-defined parameter 2 F0-03 PAg
FE-03 User-defined parameter 3 F0-07 *®
FE-04 User-defined parameter 4 F0-08 *
FE-05 User-defined parameter 5 FO-17 PAd
FE-06 User-defined parameter 6 F0-00 to FP-xx FO-18 PAg
FE-07 User-defined parameter 7 A0-00 to Ax-xx F3-00 ¥
FE-08 User-defined parameter 8 U0-xx to U0-xx F3-01 pig
FE-09 User-defined parameter 9 F4-00 PAY
FE-10 User-defined parameter 10 F4-01 PAY
FE-11 User-defined parameter 11 F4-02 PAg
FE-12 User-defined parameter 12 F5-04 PAg
FE-13 User-defined parameter 13 F5-07 w
FE-14 User-defined parameter 14 F6-00 Ae
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FE-15 User-defined parameter 15 F6-10 PAd
FE-16 User-defined parameter 16 F0-00 PAg
FE-17 User-defined parameter 17 F0-00 *
FE-18 User-defined parameter 18 F0-00 *
FE-19 User-defined parameter 19 F0-00 PAS
FE-20 User-defined parameter 20 F0-00 PAg
FE-21 User-defined parameter 21 F0-00 *
FE-22 User-defined parameter 22 FO-00 to FP-xx F0-00 hAY
FE-23 User-defined parameter 23 A0-00 t0 AX-XX F0-00 bAs
FE-24 User-defined parameter 24 U0-xx to U0-xx F0-00 A
FE-25 User-defined parameter 25 F0-00 PAg
FE-26 User-defined parameter 26 F0-00 PAg
FE-27 User-defined parameter 27 F0-00 PAg
FE-28 User-defined parameter 28 F0-00 *
FE-29 User-defined parameter 29 F0-00 PAY
FE-30 User-defined parameter 30 F0-00 PAG
FE-31 User-defined parameter 31 F0-00 PAd
Group FP: Parameter Management
FP-00 User password 01065535 0 PAY
0: Disable
01: Restore parameters except motor parameters, encoder parameters,
and F0-10 (Maximum frequency) to default settings.
FP-01 Parameter initialization 02: Clear records 0 *
04: Back up current user parameters
501: Restore user backup parameters
Ones place: Group U
0: Hide
P02 Display of function parameter 1: Display 11 %
groups Tens place: Group A
0: Hide
1: Display
Ones place: User-defined parameter group
0: Hide
P03 Display of user-defined parameter |1: Display 1 %
groups Tens position: User-changed parameter group display
0: Hide
1: Display
0: Parameters can be modified.
FP-04 Parameter modification 0 PAY
1: Parameters cannot be modified.
Group AO: Torque Control Parameters
0: Speed control
A0-00 Speed/Torque control selection 0 *
1: Torque control
0: A0-03
1:All
2:AI2
001 Torque reference source in torque |4: Pulse reference (DIO1) 0 x
control mode 5: Communication (1000H)
6: Min. (AIL, AI2)
7: Max. (AlL, Al2)

The full range of options 1 to 7 corresponds to the value of A0-03.)
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A0-03 Torque digital setting -200.0% to 200.0% 100.0% *
A0-04 Torque filter time 0.000s to 5.000s 0.000s PAg
A0-05 Digital setting of speed limit -120.0% to 120.0% 0.00% *
A0-07 Acceleration time (torque) 0.0s to 650.00s 1.00s bie
A0-08 Deceleration time (torque) 0.0s to 650.00s 1.00s PAG
A0-09 Speed limit reference source 0:A0-05 0 *
1: Frequency reference
A0-10 Speed limit offset 0to F0-10 (maximum frequency) 5.00 Hz PAY
A0-11 Active mode of speed limit offset 0: Bi-directional offset 1 *
1: Uni-directional offset
A0-12 Acceleration time (frequency) 0.0s to 6500.0s 1.0s PAY
A0-13 Deceleration time (frequency) 0.0s to 6500.0s 1.0s PAd
0: No switchover
A0-14 Torque mode switchover 1: Switch to speed control mode at stop 1 *
2: The target torque is 0 at stop.
Group Al: Virtual I/O Parameters
A1-00 VDI1 function selection See F4-00 (DI1 function). 0 *
A1-01 VDI2 function selection See F4-00 (DI1 function). 0 *
Al1-02 VDI3 function selection See F4-00 (DI1 function). 0 *
A1-03 VDI4 function selection See F4-00 (DI1 function). 0 *
Al-04 VDI5 function selection See F4-00 (DI1 function). 0 *
0: A1-06
1: DO state
2: Dl state
Al-05 VDI state setting mode Ones: VDL 00000 *
Tens: VDI2
Hundreds: VDI3
Thousands: VDI4
Ten thousands: VDI5
0: Invalid
1: Valid
Ones: VDI1
Al-06 VDI state setting Tens: VDI2 00000 PAY
Hundreds: VDI3
Thousands: VDI4
Ten thousands: VDI5
ALO7 Election selection for All used as See F4-00 (D11 function). 0 *
AL-08 Etlmction selection for Al2 used as See F4-00 (DI1 function). 0 *
Ones: All
0: Active high
AL-10 Active mode selection for Al used |1:Active low 00 *
asDI Tens: Al2
0: Active high
1: Active low
Group A5: Control Optimization Parameters
A5-00 z;fi?:’he:\feyrur’per limit for DPWM | 00 Hz to maximum frequency (Fo-10) 12.00 Hz %
0: Asynchronous modulation
A5-01 PWM modulation mode 0 PAg
1: Synchronous modulation
A5-02 Dead-zone compensation mode 0: Disable 1 *
1: Enable
A5-03 Random PWM depth 0: Random WM inactive 0 Ag
1to 10: Random PWM carrier frequency depth
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A5-04 Fast t limit 0 Enable : *
- ast current limi
1: Disable 0 (asyn'chronous
motor in SVC)
A5-05 Sampling delay 1to13 5 PAg
A5-06 Undervoltage threshold 60% to 140% 100.0% *
Group A6: Al Curve Setting
A6-00 Minimum input of Al curve 4 -10.00 V to A6-02 0.00V PAY
A6-01 Percentage correspondingto. | )4, g0, 16 +100.0% 0.0%
minimum input of Al curve 4
76-02 Lnﬂectlon point 1 input of Al curve AG-00 to AG-04 300V o
Percentage corresponding to
A6-03 inflection point 1 input of Al curve |-100.0% to +100.0% 30.0% *
4
76-04 Lnﬂectlon point 2 input of Al curve £A6-02 to AG-06 6.00V %
A6-05 Percentage corresponding to | ;5 400 16 +100.0% 60.0% o
inflection 2 input of Al curve 4
A6-06 Maximum input of Al curve 4 A6-06 to +10.00 V 10.00V PAS
P :
A6-07 ercentage corresponding o | 4 9, 15 410,096 100.0% ¥
maximum input of Al curve 4
A6-08 Minimum input of Al curve 5 -10.00 V to A6-10 -10.00V PAY
A6-09 Percentage correspondingto. )4, g0, 16 +100.0% -100.0% ¥
minimum input of Al curve 5
A6-10 I5nflect|on point 1 input of Al curve AG-08 to AG-12 300V o
Percentage corresponding to
A6-11 inflection point 1 input of Al curve |-100.0% to +100.0% -30.0% *
5
76-12 Isnﬂectlon point 2 input of Al curve A6-10 to AG-14 300V %
Percentage corresponding to
A6-13 . . . -100.0% to +100.0% 30.0% PAq
inflection 2 input of Al curve 5
A6-14 Maximum input of Al curve 5 A6-12 to +10.00 V 10.00V PAS
P -
A6-15 ercentage corresponding o | 4 9, 15 410,096 100.0% ¥
maximum input of Al curve 5
A6-16 All gain -10.00 to +10.00 1.00 bAS
A6-17 Al zero offset coefficient -100.0% to +100.0% 0.0% *
A6-18 Al2 gain -10.00 to +10.00 1.00 PAg
A6-19 AlI2 zero offset coefficient -100.0% to +100.0% 0.0% *
A6-24 All jump point -100.0% to 100.0% 0.0% PAg
AB-25 All jump amplitude 0.0% to 100.0% 0.5% *
A6-26 Al2 jump point -100.0% to 100.0% 0.0% e
A6-27 Al2 jump amplitude 0.0% to 100.0% 0.5% PAd
Group A8: Synchronization Control
1to 124
A8- L 1
8-00 ocal address 0: Broadcast address
A8-01 Baud rate 6: 1 Mbps 6 *
A8-02 synchronization control 5 445 19,05 1.0s
communication timeout duration
0: Invalid
jon i 1: Master
A8-10 Master/S.l.ave selection in speed 0 *
and position control 2: Slave
3: Middle node
o . 0: Speed Synchronization
A8-11 Synchronization mode selection » o 0 *
1: Position synchronization
AS-12 Synchronlza.tlon master station Lto 124 1 *
number (valid for slave)
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) ) 0: The slave does not follow the master to start/stop.
A8-14 Slave configuration parameter 1 *
1: The slave follows the master to start/stop.
A8-15 Acceleration time (valid for slave) [0.0s to 100.0s 0.0s Y
A8-16 Deceleration time (valid for slave) |0.0s to 100.0s 0.0s PAG
A8-17 Numerator of electronic gear ratio |1 to 65535 1 PAg
A8-18 Deﬁomlnator of electronic gear 1 to 65535 1 %
ratio
A8-19 Speed feedforward gain 0.000 to 20.000 1.000 %
coefficient
N . ) 0: Fixed at A8-21
A8-20 Po§|t|on loop proportional gain 1: Switchover based on deviation 0 PAd
switchover mode
2: Switchover based on frequency
A8-21 Position loop proportional gain 1 |0.00 to 100.00 5.00 PAY
7822 Dewatpn 1 for posmgn loop 0t A8-24 5 %
proportional gain switchover
A8-23 Position loop proportional gain 2 |0.00 to 100.00 15 *
A8-24 Deviation 2 for position loop A8-22 to 60000 20 %
proportional gain switchover
- fici
7825 Spegd proportional coefficient 0.000 to 60.000 1,000 *
(valid for slave) (reserved)
A8-26 Speed filter time 0.000s to 10.000s 0.000s PAY
7827 Accel.eratlon compensation 0.00 to 100.00 5.00
coefficient
7828 Accel.eratlon average value filter 01050 10 o
coefficient
A8-29 Minimum pulse deviation 0to 500 0 PAg
A8-30 Maximum pulse deviation 0 to 60000 500 PAg
A8-31 Position loop output limit 0.00 Hz to 600.00 Hz 2.00 Hz *
78-32 Det-ec.tlon va!uet of excessive 00 60000 600 %
position deviation
Detection time of excessive
A8-33 - . 0.00 ms to 50.00 ms 1.00 ms *
position deviation
iti izati 0: No switchover
7834 Spged/P05|t|on synchronization : 0 *
switchover mode 1: Switchover based on frequency
A8-35 Spged/Posmon synchronization 0.00 Hz to maximum frequency 50.00 Hz *
switchover frequency
o 0: Automatic compensation
A8-36 Commumc?tlon delay 1: Calculation based on baud rate 0 *
compensation mode
2: Parameter setting (A8-37)
A8-37 Communication delay time setting|0 us to 300 us 156 us *
A8-39 Switchover frequency Lfor 1o o 40 ag 40 5.00 Hz %
position loop proportional gain
A8-40 Switchover frequency 2for 1,0 50 600 00 e 10.00 Hz %
position loop proportional gain
i 0: Feedback frequenc
7842 Frequency sent by master (active . q y 0 *
for master) 1: Operating frequency
7843 Switchover threshold for master 0.00 Hz to 600.00 Hz 5.00 Hz *
to send frequency to slave
o 0: Invalid
A8-50 M.ast'er/S'lave selection in load 1 Master 0 *
distribution
2:Slave
7852 Synchronlzevmaster station Lto 124 1 *
number (valid for slave)
A8.54 Slave configuration parameter 0: The slave does not follow the master to start/stop. 1 *
(load allocation) 1: The slave follows the master to start/stop.
A8-55 Torque acceleration time 0.000s to 60.000s 0.000s *
A8-56 Torque deceleration time 0.000s to 60.000s 0.000s *
A8-57 Frequency gain -10.00 to 10.00 1.00 *
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A8-58 Frequency offset -100.00% to 100.00% 0.00% *
A8-59 Torque gain -10.00 to 10.00 1.00 *
A8-60 Torque offset -100.00% to 100.00% 0.00% *

0: Feedback frequency

1: Operating frequency
AB-61 Frequency sent by master (active |2: Running frequency and feedback frequency 0 %

for master) When the frequency is lower than the value of A8-62, the running

frequency is selected. When the frequency is higher than or equal to
the value of A8-62, the feedback frequency is selected.

7862 Switchover threshold for master 0.00 Hz to 600.00 Hz 5.00 Hz %
to send frequency to slave

0: Invalid
A8-70 Master/Slave selection in droop ~ |1: Master 0 *
control 2: Slave
3: Auto droop
A8-T1 Droop control mode selection 2: Master/Slave droop 2
AT Synchromze.master station Lto 124 1 *
number (valid for slave)
i ) Ones
A8-74 Slave configuration parameter 0: The slave does not follow the master to start/stop. 1 *

(droop control)
1: The slave follows the master to start/stop.

A8-T7 Droop ratio 0.00% to 15.00% 5.00% PAg

Group A9: Vector Control Supplementary Parameters

Online auto-tuning on rotor time  |0: Disable

A9-00 0 *
constant of asynchronous motor |1: Enable
Auto-tuning on rotor resistance

A9-01 gain of asynchronous motor in 0to 100 5 PAS
FVC mode
Auto-tuning on rotor resistor initial

A9-02 frequency of asynchronous motor |2-100 Hz THz PAY
in FVC mode
Observed magnetic field

A9-03 coefficient of asynchronous 30to 150 40 PAY
motors in FVC mode
Maximum torque limit coefficient

A9-04 in field-weakening area in vector |30 to 150 80 w
control

A9-05 Speed f|lterof asynchronous 532 ms 15ms %
motor in SVC mode
Speed feedback processing of 0:No special processing

A9-06 asynchronous motor during speed|1: Limit the minimum synchronous frequency based on load change |0 PAg

controlin SVC mode 2.3: Output the fixed current at low running speed

Magnetic field regulation
A9-07 bandwidth of asynchronous 0-8.0 Hz 2.0Hz PAG
motor in SVC mode

Low-speed running current of

asynchronous motor in SVC mode 30to 170 100 ol

A9-08

Switchover frequency for fixed
A9-09 current output of asynchronous  |2.0-100.0 Hz 3.0Hz *
motor in SVC mode

Speed fluctuation suppression
A9-10 coefficient of asynchronous motor |0 to 6 3 w
in SVC mode

Acceleration/Deceleration time of

.1 . 20.
asynchronous motor in SVC mode 0-1sto 3000.0s 0.0s i\\?

A9-11

Quick auto-tuning on stator 0: Disable
A9-12 resistance for asynchronous motor o N
before startup 1:Enable
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Quick auto-tuning of stator
A9-13 resistance coefficient 1 for - *
asynchronous motors
Quick auto-tuning of stator
A9-14 resistance coefficient 2 for - *
asynchronous motor
Quick auto-tuning of stator
A9-15 resistance coefficient 3 for - *
asynchronous motor
A9-17 Real-time angle of synchronous ) %
motor
. . ) 0: Detection upon running
A9-18 Initial position angle detection of 1 No detection 0 o
synchronous motor
2: Detection upon initial power-on
0: Automatic field weakening
) . ) 1: Adaptive field weakening for synchronous motor
A9-20 Field weakening mode selection o . 1 *
2: Hybrid field weakening for synchronous motor
3: No field weakening
7921 Field weakening gain of 01050 5 %
synchronous motor
£9-22 Margin of output voltage upper g\ 50, 5% Y
limit of synchronous motor
A9-23 Maximum force adjustment gain 20% to 300% 100% x
of synchronous motor
Adjustment gain of calculated
A9-24 excitation current of synchronous |40% to 200% 100% PAg
motor
Integral gain for speed estimation
A9-25 of synchronous motor in SVC 5to0 1000 30 PAg
mode
Proportional gain for speed
A9-26 estimation of synchronous motor |5 to 300 20 PAY
in SVC mode
2927 Estimated speed flltgr of 106 2000 100 o
synchronous motor in SVC mode
A9-28 Minimum carrier frequency of 1, g1, 16 Fo.15 2.0 kHz *
synchronous motor in SVC mode
£9-29 Synchronous motor excitation 0% to 80% 30% o
current at low speed
Group AC: Al/AO Correction
AC-00 All measured voltage 1 -10.000 V to 10.000 V Fac'tory— AY
calibrated
) Factory-
AC-01 All displayed voltage 1 -10.000V to 10.000 V calibrated PAg
AC-02 All measured voltage 2 -10.000 V to 10.000 V Fac'tory— hAe
calibrated
) Factory-
AC- All 2 -10. Vto 10. vV .
C-03 displayed voltage 0.000 V to 10.000 calibrated PAg
AC-04 A2 measured voltage 1 -10.000V to 10.000 V Factory- %
calibrated
) Factory-
AC- Al2 1 -10. Vto 10. vV .
C-05 displayed voltage 0.000 V to 10.000 calibrated PAG
AC-06 A2 measured voltage 2 -10.000V to 10.000 V Factory- %
calibrated
) Factory-
AC-07 Al2 displayed voltage 2 -10.000 V to 10.000 V calibrated PAg
AC-12 AO target voltage 1 -10.000 V to 10.000 V Factory- %
calibrated
F. -
AC-13 AO measured voltage 1 -10.000 V to 10.000 V ac'tory *
calibrated
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AC-14 AO target voltage 2 -10.000 V to 10.000 V Factory- X
calibrated

AC-15 AO measured voltage 2 -10.000V to 10.000 V Factory- e
calibrated
F. -

AC-20 PTL00 target voltage 1 13.300V03.300V actory %
calibrated

AC-21 PT100 measured voltage 1 -3.300Vt0 3.300V Fac-tory- %
calibrated
F, -

AC-22 PT100 target voltage 2 -3.300V 0 3.300 V actory %
calibrated

AC-23 PT100 measured voltage 2 -3.300Vt0 3.300V FaC_tOW' e
calibrated

AC-24 PT1000 target voltage 1 -3.300V103.300V Factory- %
calibrated

AC-25 PT1000 measured voltage 1 -3.300Vt0 3.300V Fac.tory— e
calibrated

AC-26 PT1000 target voltage 2 -3.300Vt0 3.300 V Fac'tory— %
calibrated

AC-27 PT1000 measured voltage 2 -3.300V to 3.300 V Fac.tory— X
calibrated

AC-28 AO target current 1 0 mA to 20 mA Fac'tory- e
calibrated

AC-29 AO measured current 1 0mAto 20 mA Fac.tory— PAS
calibrated

AC-30 AO target current 2 0 mA to 20 mA Fac'tory- e
calibrated

AC-31 AO measured current 2 0mAto20 mA FaC_tOFY' X
calibrated

Group AF: Process Data Address Mapping

AF-00 RPDO1-Sublndex0-H 0x0000 to OXFFFF 0x0000 PAd
AF-01 RPDO1-Sublndex0-L 0x0000 to OXFFFF 0x0000 PAg
AF-02 RPDO1-Subindex1-H 0x0000 to OxFFFF 0x0000 PAg
AF-03 RPDO1-Subindex1-L 0x0000 to OXFFFF 0x0000 PAg
AF-04 RPDO1-Sublndex2-H 0x0000 to OXFFFF 0x0000 e
AF-05 RPDO1-Sublndex2-L 0x0000 to OXFFFF 0x0000 PAd
AF-06 RPDO1-Sublndex3-H 0x0000 to OXFFFF 0x0000 *
AF-07 RPDO1-Sublindex3-L 0x0000 to OxFFFF 0x0000 PAg
AF-08 RPDO2-Sublindex0-H 0x0000 to OXFFFF 0x0000 *
AF-09 RPDO2-SubIndex0-L 0x0000 to OXFFFF 0x0000 bAS
AF-10 RPDO2-SubIndex1-H 0x0000 to OXFFFF 0x0000 PAS
AF-11 RPDO2-SubIndex1-L 0x0000 to OXFFFF 0x0000 *
AF-12 RPDO2-SubIndex2-H 0x0000 to OXFFFF 0x0000 PAg
AF-13 RPDO2-Sublindex2-L 0x0000 to OxFFFF 0x0000 PAg
AF-14 RPDO2-Sublindex3-H 0x0000 to OXFFFF 0x0000 PAg
AF-15 RPDO2-SubIndex3-L 0x0000 to OXFFFF 0x0000 PAS
AF-16 RPDO3-SubIndex0-H 0x0000 to OXFFFF 0x0000 e
AF-17 RPDO3-Sublindex0-L 0x0000 to OxFFFF 0x0000 PAg
AF-18 RPDO3-SubIndex1-H 0x0000 to OXFFFF 0x0000 PAg
AF-19 RPDO3-SubIndex1-L 0x0000 to OXFFFF 0x0000 PAd
AF-20 RPDO3-SubIndex2-H 0x0000 to OXFFFF 0x0000 PAg
AF-21 RPDO3-Sublindex2-L 0x0000 to OxFFFF 0x0000 PAg
AF-22 RPDO3-Sublindex3-H 0x0000 to OXFFFF 0x0000 *
AF-23 RPDO3-SubIndex3-L 0x0000 to OXFFFF 0x0000 e
AF-24 RPDO4-Sublndex0-H 0x0000 to OXFFFF 0x0000 PAd
AF-25 RPDO4-Sublindex0-L 0x0000 to OxFFFF 0x0000 PAg
AF-26 RPDO4-Subindex1-H 0x0000 to OxFFFF 0x0000 PAg
AF-27 RPDO4-Subindex1-L 0x0000 to OXFFFF 0x0000 *
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AF-28 RPDO4-Sublndex2-H 0x0000 to OxFFFF 0x0000 PAd
AF-29 RPDO4-Sublindex2-L 0x0000 to OxFFFF 0x0000 PAg
AF-30 RPDO4-Subindex3-H 0x0000 to OXFFFF 0x0000 PAg
AF-31 RPDO4-SubIndex3-L 0x0000 to OxFFFF 0x0000 S
AF-32 TPDO1-Sublndex0-H 0x0000 to OxFFFF 0x0000 PAd
AF-33 TPDO1-Sublndex0-L 0x0000 to OxFFFF 0x0000 PAg
AF-34 TPDO1-Subindex1-H 0x0000 to OxFFFF 0x0000 PAg
AF-35 TPDO1-Subindex1-L 0x0000 to OXFFFF 0x0000 *
AF-36 TPDO1-Sublindex2-H 0x0000 to OxFFFF 0x0000 S
AF-37 TPDO1-Sublndex2-L 0x0000 to OxFFFF 0x0000 PAd
AF-38 TPDO1-Sublndex3-H 0x0000 to OxFFFF 0x0000 *
AF-39 TPDO1-Sublndex3-L 0x0000 to OxFFFF 0x0000 *
AF-40 TPDO2-SubIndex0-H 0x0000 to OXFFFF 0x0000 *
AF-41 TPDO2-Sublndex0-L 0x0000 to OxFFFF 0x0000 PAS
AF-42 TPDO2-Sublndex1-H 0x0000 to OxFFFF 0x0000 PAd
AF-43 TPDO2-Subindex1-L 0x0000 to OxFFFF 0x0000 PAg
AF-44 TPDO2-SubIndex2-H 0x0000 to OxFFFF 0x0000 *
AF-45 TPDO2-Subindex2-L 0x0000 to OxFFFF 0x0000 PAg
AF-46 TPDO2-Sublndex3-H 0x0000 to OxFFFF 0x0000 PAS
AF-47 TPDO2-Sublndex3-L 0x0000 to OxFFFF 0x0000 PAd
AF-48 TPDO3-Sublndex0-H 0x0000 to OxFFFF 0x0000 *
AF-49 TPDO3-Subindex0-L 0x0000 to OXFFFF 0x0000 PAg
AF-50 TPDO3-Sublndex1-H 0x0000 to OxFFFF 0x0000 PAS
AF-51 TPDO3-Sublndex1-L 0x0000 to OxFFFF 0x0000 PAd
AF-52 TPDO3-Sublndex2-H 0x0000 to OxFFFF 0x0000 PAg
AF-53 TPDO3-Sublndex2-L 0x0000 to OxFFFF 0x0000 *
AF-54 TPDO3-SubIndex3-H 0x0000 to OXFFFF 0x0000 PAg
AF-55 TPDO3-Sublndex3-L 0x0000 to OxFFFF 0x0000 s
AF-56 TPDOA4-Sublndex0-H 0x0000 to OxFFFF 0x0000 PAd
AF-57 TPDO4-Subindex0-L 0x0000 to OxFFFF 0x0000 PAg
AF-58 TPDO4-Subindex1-H 0x0000 to OXxFFFF 0x0000 *
AF-59 TPDO4-Subindex1-L 0x0000 to OXFFFF 0x0000 *
AF-60 TPDO4-Sublndex2-H 0x0000 to OxFFFF 0x0000 s
AF-61 TPDOA4-Sublndex2-L 0x0000 to OxFFFF 0x0000 S
AF-62 TPDOA4-Sublndex3-H 0x0000 to OxFFFF 0x0000 Ad
AF-63 TPDO4-Sublndex3-L 0x0000 to OxFFFF 0x0000 PAg
AF-66 Number of valid RPDOs 0x0000 to OxFFFF 0x0000 [ J
AF-67 Number of valid TPDOs 0x0000 to OXFFFF 0x0000 [ ]
Group BO: Control Mode, Linear Speed, and Winding Diameter

0: Invalid

1: Open-loop tension torque control
BO0-00 Tension control mode 2: Closed-loop tension speed control 0 *

3: Closed-loop tension torque control

4: Constant linear speed control

o 0: Winding

B0-01 Winding mode 0 w

1: Unwinding
80-02 Unwinding reverse tightening 0: Disable 0

selection 0.01 m/min to 50.00 m/min: linear speed of reverse tightening

B0-03 Mechanical transmission ratio 0.01 to 300.00 1.00

0: Noinput

1:AlL
B0-04 Linear speed input source A . 0 *

4: Pulse input

5: Communication (1000H)

6: Communication (731AH)
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B0-05 Maximum linear speed 0.1 m/min to 6500.0 m/min 1000.0 m/min PAG
B0-06 Minimum linear speed for winding | .1 ¢4 6500.0 m/min 20.0 m/min %
diameter calculation
0: Calculated based on linear speed
o ) ] 1: Calculated based on cumulative thickness
B0-07 Winding diameter calculation 2: Al input 0 *
method
3:Al2 input
5: Pulse input (DIO1)
B0-08 Maximum roll diameter 1 millimeter to 6000.0 millimeters 500.0 millimeter |¥¢
B0-09 Reel diameter 1 millimeter to 6000.0 millimeters 100.0 millimeter |¥¢
0: BO-11 to B0-13
BO-10 Initial Roll Diameter Source 1:All 0 *
2: AI2
BO-11 Initial roll diameter 1 1 millimeter to 6000.0 millimeters 100.0 millimeter |¥¢
BO-12 Initial roll diameter 2 1 millimeter to 6000.0 millimeters 100.0 millimeter |¥¢
B0-13 Initial roll diameter 3 1 millimeter to 6000.0 millimeters 100.0 millimeter |¥¢
BO-14 Current roll diameter 1 millimeter to 6000.0 millimeters 100.0 millimeter |¥¢
BO-15 Roll diameter filter time 0.00s to 10.00s 5.00s PAg
. 0: Disable
B0-16 Roll diameter change rate . . 1.0 *
0.1 millimeter to 10.0 millimeters
0: Disabled
Roll diameter change direction o ) o ) o .
BO-17 limit 1: Decrease inhibited during winding, and increase inhibited during |0 ¥
unwinding
) 0: Disable
B0-18 Roll diameter reset during running 0 PAS
1:Enable
B0-19 Pre-drive speed gain -100.0% to +100.0% 0.0% *
0: F2-09
B0-20 Pre-charge torque limit source . 1 *
1: Based on tension
B0-21 Pre-charge torque correction -100.0% to +100.0% 0.0% *
B80-22 Pre-drive roll diameter calculation 0.15 to 6500.0s 10.0s o
delay
B0-23 Pre-drive acceleration time 0.05 to 6000.05 0.0s %
(reserved)
B0-24 Pre-drive deceleration time 0.05 to 6000.0s 0.0s %
(reserved)
. ) ~|0: Disable
B0-25 Pre-drive roll diameter calculation 0 PAg
1: Enable
Closed-loop speed PID adjustment
B0-26 limit (B0-00=2) 0.0% to 100.0% 50.0% Y7
Speed limit (B0-00 # 2)
Closed-loop speed PID adjustment|B0-00 = 2: 0.00 Hz to 100.00 Hz
BO-27 limit offset (B0-00 = 2) 5.00 Hz/% Y
Speed limit offset (B0-00 # 2) B0-00 # 2:0.00% to 100.00%
Closed-loop speed PID adjustment|B0-00 = 2:
limit selection (B0-00 = 2) 0: Limited by B0-26 and B0-27 (limited by the frequency upper limit)
1: Limit by B0-27
B0-28 o 0 PAg
Speed limit (B0-00 # 2) B0-00 # 2:
0: Unlimited (limited by frequency upper limit)
1: Limit by B0-26 and B0-27
B0-29 Pulses per revolution 1to 60000 1 PAg
B0-30 Revolutions per layer 1to 10000 100 w
) ) 0: Digital setting
B0-31 Material thickness reference 1AL 0 %
source (reserved)
2: AI2
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B0-32 Material thickness 0 0.01 millimeter to 100.00 millimeters 0.01 millimeter  |5%
B0-33 Material thickness 1 0.01 millimeter to 100.00 millimeters 0.01 millimeter  |5%
B0-34 Material thickness 2 0.01 millimeter to 100.00 millimeters 0.01 millimeter  |5¢
B0-35 Material thickness 3 0.01 millimeter to 100.00 millimeters 0.01 millimeter |5«
B0-36 Maximum thickness 0.01 millimeter to 100.00 millimeters 1.00 millimeter  |¥¢
Main frequfsncy and auxiliary . 0: Disable
B0-38 frequency in closed-loop tension ) 1 PAg
torque mode 1:Enable
o ) o 0: Disable
B0-40 Unwinding motoring permission 0 pAS
1:Enable
0: All
) ) 1: AI2
B0-41 Constant linear speed input 3: Pulse input 0 *
source
4: Communication (1000H)
5: Communication (731AH)
Group B1: Tension Setting
0:B1-01
1:All
B1-00 Tension reference source 2:AI2 0 *
4: Pulse reference
5: Communication (1000H)
B1-01 Tension digital setting 0N to 65000 N 50N *
B1-02 Maximum tension 0 N to 65000 N 200 N PAS
B1-03 Zero-speed threshold 0.0% to 20.0% (maximum frequency) 0.0% PAd
B1-04 Zero-speed tension rise 0.0% to 1000.0% 0.0% PAg
B1.05 Frequency acceleration time in 05 to 6500.05 0.0s %
torque control mode (reserved)
B1.06 Frequency deceleration time in 05 t0 6500.05 0.0s %
torque control mode (reserved)
B1-07 Fr|ct{or} force compensation 0.0% to 50.0% 0.0% *
coefficient
B1.08 Mech.aplcalmertla compensation ON-m”to 65535 N - m? ON-m? %
coefficient
Correction of acceleration inertia
B1-09 . 0.0% to 200.0% 100.0% Y
compensation
B1-10 Correction f)fdeceleratlon inertia 0.0% t0 200.0% 100.0% %
compensation
B1-11 Material density 0 kg/m” to 60000 kg/m’ 0 kg/m’ e
B1-12 Material width 0 millimeter to 60000 millimeters 0 millimeter bAe
B1-13 Inertia compensation exit delay |0 msto 1000 ms 0ms PAg
T - PID
B1-16 orque closed-loop 0.0% to 100.0% 50.0% %
adjustment limit
B1-17 Friction force compensation curve |-50.0% to +50.0% 0.0% PAY
0: Frequency
. . 1: Linear speed
B1-18 Friction force compensation curve . - . 0 *
2: Multi-segment friction force compensation curve 1
3: Multi-segment friction force compensation curve 2
B1-19 Multl—segmént friction force 0.0% to 50.0% 0.0% %
compensation torque 1
B120 Multl—segmgnt friction force 0.0% t0 50.0% 0.0% %
compensation torque 2
B121 Mult|—segm§nt friction force 0.0% to 50.0% 0.0% %
compensation torque 3
B1.22 Multl—segmgnt friction force 0.0% t0 50.0% 0.0% %
compensation torque 4
B1-23 Multi-segment friction force 0.0% to 50.0% 0.0% %

compensation torque 5
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104 Mult|—segm§nt friction force 0.0% t 50.0% 0.0% %
compensation torque 6
B1-25 Multl—segmgnt .fI’ICtIOIjl force' 0.00 Hz to maximum frequency 0.00 Hz PAY
compensation inflection point 1
B1-26 Mult|—segm?nt force . . 0.00 Hz to maximum frequency 0.00 Hz PAg
compensation inflection point 2
B1-27 Multl—segmgnt force ) ) 0.00 Hz to maximum frequency 0.00 Hz PAY
compensation inflection point 3
B1-28 Mult|—segm§nt force . . 0.00 Hz to maximum frequency 0.00 Hz PAg
compensation inflection point 4
B1-29 Multi-segmentforce 0.00 Hz to maximum frequency 0.00 Hz #
compensation inflection point 5
B1-30 Multl—segm'ent force . . 0.00 Hz to maximum frequency 0.00 Hz *
compensation inflection point 6
) ) 0: Enable
B1-31 Tension establishment ) 0
1: Disable
B1-32 Tension establishment dead zone [0.0% to 100.0% 1.0% *
B1-33 Tension establishment frequency |0.00 Hz to F0-10 0.05Hz *
Tension establishment Kp
B1-34 (available only in speed closed-  |0.0% to 100.0% 1.0% *
loop mode)
Tension establishment Ki
B1-35 (available only in speed closed-  {0.00s to 20.00s 10.00s *
loop mode)
o ) 0: Enable
B1-37 Initial winding diameter . 0 *
1: Disable
B1-38 Rod length 1 millimeter to 65535 millimeters 300 millimeter | %
B1-39 Rod angle 1.0° to 360.0° 40.0° *
Group B2: Tension Taper
0: Curve
B2-00 Taper curve . 0 *
1: Linear
0: B2-02
B2-01 Setting source of tension taper 1:AlL 0 *
2: A2
B2-02 Tension taper 0.0% to 100.0% 0.0% PAY
B2-03 Correction Yalue of taper 0 millimeter to 10000 millimeters 0 millimeter PAg
compensation
N i 0: Invalid
B2-04 CloseAd loop tension taper 0 *
function 1:Valid
. _ 0: B2-06
B2-05 Setting channel of maximum 1Al 0 *
external taper
2: A2
B2-07 Nu.mberoflmeartaper inflection 0t05 5 %
points
B2-08 Tapeljcorrespondmgto minimum | o o 100.0% 100% o
roll diameter
B2-09 Linear taper switchover point1  |B0-09 to B0-08 (mm) 150.0 millimeter |¥¢
B2-10 Taper of switchover point 1 0.0% to 100.0% 100.0% *
B2-11 Linear taper switchover point2  |B2-09 to B0-08 (mm) 200.0 millimeter |¥¢
B2-12 Taper of switchover point 2 0.0% to 100.0% 90.0% PAY
B2-13 Linear taper switchover point3  |B2-11 to B0-08 (mm) 250.0 millimeter |5
B2-14 Taper of switchover point 3 0.0% to 100.0% 80.0% *
B2-15 Linear taper switchover point4  |B2-13 to B0-08 (mm) 300.0 millimeter |
B2-16 Taper of switchover point 4 0.0% to 100.0% 70.0% *
B2-17 Linear taper switchover point5  |B2-15 to B0-08 (mm) 400.0 millimeter |
B2-18 Taper of switchover point 5 0.0% to 100.0% 50.0% PAd
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B2-19

Taper of maximum roll diameter

0.0% to 100.0%

30.0%

B2-20

Taper corresponding to maximum
roll diameter

0.0% to 100.0%

30.0%

Group B4: Posi

tioning Control

B4-00

Position control function

0: Invalid
1: Valid

B4-01

Positioning control mode

0: Incremental

1: Absolute

2: Degree

3: Fixed length degree

B4-02

Electronic gear ratio (numerator)

1to 30000

B4-03

Electronic gear ratio
(denominator)

1030000

B4-05

Home signal source for
positioning control

Ones place: Incremental

2: Current position

Tens place: Absolute

1: DI

Hundreds place: Degree

0: Encoder Z signal

1: DI

Thousands place: Fixed length degree
0: Encoder Z signal

1: DI

1012

B4-07

DI home signal active mode

0: Active at falling edge
1: Active at rising edge

B4-08

DI home signal filter time

0s to 5.000s

0.010s

B4-09

Home enabling control

0: No operation
1: Immediate home searching
2: Current position used as home

3:Clear home
4: No home, auto home searching after startup

B4-10

Home searching mode

Ones place: Incremental

0: No operation

Tens place: Absolute

0: Forward searching

1: Reverse searching

2: Forward searching, direction changed automatically in limit switch
active mode

3: Reverse searching, direction changed automatically in limit switch
active mode

Hundreds place: Degree

0: Forward searching

1: Reverse searching

Thousands place: Fixed length degree

0: Forward searching

1: Reverse searching

0020

B4-11

Home searching speed

0.10 Hz to 50.00 Hz

5.00 Hz

B4-12

Home searching acceleration
time

0.10s to 600.00s

10.00s

B4-13

Home searching deceleration
time

0.10s to 600.00s

10.00s

B4-14

Action after home searching

0: Decelerate to 0

1: Decelerate to 0 and start position control

2: Return to mechanical home

3: Return to mechanical home after relative offset

B4-15

Home offset (low-order bits)

0-65535

B4-16

Home offset (high-order bits)

0-16384

B4-17

Home offset direction

0: Forward
1: Reverse
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B4-18 Home searching time limit 1.00s to 600.00s 30.00s o
B4-19 Home deviation threshold 4 pulses to 60000 pulses 100 pulses PAY
0: Update home at zero speed
B4-20 !—iome update m'o<'je for 1: Update home when repositioning is triggered 1 *
incremental positioning
2: Save unexecuted position reference during running
0: Deviation to the target position less than B4-22 (unit: quadrupled
encoder resolution) for the duration longer than the time set by B4-23
and its output time is longer than or equal to B4-24
1: Deviation to the target position less than B4-22 (unit: determined
by B5-26) for the duration longer than then time set by B4-23 and its
Judge criteria of approaching output time is longer than or equal to B4-24
B4-21 . L - . 0 *
the target position 2: Deviation to the target position less than B4-22 (unit: quadrupled
encoder resolution) for the duration longer than the time set by B4-23
and its output time is equal to B4-24
3: Deviation to the target position less than B4-22 (unit: determined
by B5-26) for the duration longer than the time set by B4-23 and its
output time is equal to B4-24
8422 Threshold.qfapproachmg the 00 60000 500 %
target position
i f hing th
B4-23 Judge time of approaching the | o . 5 4005 0.005s ¥
target position
B4-24 Outputtime of approachingthe | o\ 644 005 0.055 ¥
target position
Target position reference output
B4-25 for approaching the target O0to24 0 *
position
0: Deviation to the target position less than B4-27 (unit: quadrupled
encoder resolution) for the time set by B4-28 and its output time is
longer than or equal to B4-29
1: Deviation to the target position less than B4-27 (unit: determined
by B5-26) for the time set by B4-28 and its output time is longer than
B4.26 Judge criteria of positioning or equal to B4-29 0 *
completion 2: Deviation to the target position less than B4-27 (unit: quadrupled
encoder resolution) for the time set by B4-28 and its output time is
equal to B4-29
3: Deviation to the target position less than B4-27 (unit: determined
by B5-26) for the time set by B4-28 and its output time is equal to B4-
29
B4-27 Thresho!d of positioning 0 t0 60000 50 %
completion
B4-28 Judgmept time of positioning 05 0 5.0005 0.0058 %
completion
- f bositioni
B4-29 Outputtime of positioning 0s to 600.00s 0.05 ¥
completion
B4-30 Target [:Jf:)SIt.IOH referenc.e output 0 to 24 0 *
for positioning completion
. . 0: Encoder resolution (quadrupled)
B4-31 Degree position reference unit 1:0.1° (1 revolution corresponding to 360.0° ) 0 *
B4-3 Degreg position reference source | 0: B4—3§ N 0 *
selection 1: Multi-position reference
D i, ; -
B4-33 eg.ree position reference digital 0 t0 60000 0 %
setting
Positioning direction .
B4-34 g 0: Forward 0 *
(Degree and fixed length degree) | 1: Reverse
Degree positioning direction 0: Set by B4-34 (Positioning direction)
B4-35 . S 1 *
setting channel 1: Nearby positioning
B4-36 Nearby positioning failure speed | 0.10 Hz to 10.00 Hz 2.00 Hz *
B4-37 Speed feedforward gain 0.00% to 100.00% 100.00% *
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B4-38 i’osmon loop proportional gain 0.01 to 100.00 150 %
B4-39 2Posmon loop proportional gain 0.01 to 100.00 8.00 %
Position loop broportional gain 0: No switchover, fixed to position loop proportional gain 1
B4-40 ) PP P & 1: Switchover based on position deviation 0 *
switchover condition .
2: Switchover based on speed
B4-41 Dewatpn 1 for postn loop 0to B4-42 20 %
proportional gain switchover
B4-42 Dewathn 2for905|t|9n loop B4-41 to 60000 100 %
proportional gain switchover
Frequency 1 for position loop
B4-43 . . . 0.00 Hz to B4-44 5.00 Hz bae
proportional gain switchover
Frequency 2 for position loop
B4-44 . . . B4-43 to 500.00 Hz 20.00 Hz PAY
proportional gain switchover
B4-45 Position loop output limit 0.01 Hz to 30.00 Hz 5.00 Hz PAY
B4-46 Positioning deviation threshold | 0to 500 2 bAY
B4-47 Reserved 0 0 ([ J
B4-48 Reserved 0 0 ([
B4-49 MulFl—posmon reference digital 1to 24 1 %
setting
0: Not switched, fixed to the position reference defined by B4-49
. » . 1: Switched by DI
B4-50 Multi-position reference running | ,. Operation in sequence for once 0 *
mode 3: Cyclic operation
4: Communication
B4-51 Star.t.segment No. of multi- 1 to B4-52 1 *
position reference
B4-52 Endis-egment No. of multi- B4-51 t0 24 1 *
position reference
Continue multi-position running | 0: Restart from the start segment
B4-53 R " 1 *
mode 1: Continue the uncompleted position reference segment
B4-54 Reserved 0 0 ([
B4-55 Position control mode 0: Open-loop 1 *
1: Closed-loop
B4-56 Switchover of position control. | 54, 45 199,00 1z 10.00 Hz *
start speed during running
0: Null (valid for position control)
B4-57 Position control source selection | 1: DI (DI-70) 0 *
2: Communication (731EH)
Active mode for position control | 0: Active low
B4-58 by DI 1: Active high ! *
Repositioning command source | 0: DI
B4-59 selection 1: Communication (731EH) 0 *
B4-60 Reserved 0 0 ([ J
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Ones: Home retentive at power failure
0: Disable
1: Enable
Tens: Home correction
0: Disable
1: Enable
Hundreds: Nearby positioning upon startup in fixed length degree
mode
B4-61 Position control function 1 0: Disable 00010 *
1: Enable
Thousands: Soft limit
0: Disable
1: Enable
Ten thousands: CiA402 protocol
0: Invalid
1: Valid
Ones: Whether repositioning is allowed during positioning
0: No
1:Yes
B4-62 Position control function 2 » o 11 *
Tens: Whether positioning is triggered upon startup
0: No
1:Yes
B4-63 Soft lmﬁt forward position (low- 0-65535 0 %
order bits)
B4-64 Soft lIm‘It forward position (high- 0-16384 0 %
order bits)
Soft limit reverse position (low-
B4-65 . 0-65535 0 s
order bits)
B4-66 Soft llmlt reverse position (high- 0-16384 0 %
order bits)
B4-67 Home loss threshold during 0 t0 1000 0 %
home correction
0: Coast to stop
B4-68 DI limit protection function 1: Decelerate to stop 0 *
2: Lock shaft after deceleration to 0
B4-69 Minimurn direction change 0.10 Hz to 10.00 Hz 150 Hz ¥
frequency during limiting
B4-70 D|r.ect|o.n change frequency 1 msto 500 ms 1ms PAg
active time
B4-T1 Position loop gain Kp upon 0.01 to 100.00 150 e
position lock
B4-T2 Outputlimit forposition loop 1 45 16 10,00 Hz 1.00 Hz e
upon position loop
BA-T3 Position dswahon threshold 010 5000 ) %
upon position lock
B4-74 Disabling output delay 0.00s to 600.00s 0.05s PAY
Group B5: Multi-position reference
B5-00 E05|t|on control acceleration 0.015 £ 600.00s 10.00s %
time 1
B5.01 Ffosmon control deceleration 0.015 to 600.00s 10.00s %
time 1
B5-02 Ffoatmn control acceleration 0.01s to 600.00s 10.00s %
time 2
B5-03 E;S;tf“ control deceleration | o ) t6.600.00s 10.00s %
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Positi )
B5-04 .osmon control acceleration 0.01s to 600.00s 10.00s %
time 3
B5-05 E05|t|on control deceleration 0.01s to 600.00s 10.00s %
time 3
B5-06 Ppsﬁlon control acceleration 0.015 £ 600.00s 10.00s %
time 4
B5.07 Eosmon control deceleration 0.015 £ 600.00s 10.00s %
time 4
B5-08 Waiting time 1 of positioning | , ¢ 1 600,00 0.01s ¥
completion
B5-09 Waiting time 2 of positioning | , 40 1 600,00 0.01s %
completion
B5-10 Waiting time 3 of positioning | , 0. 1 600,00 0.01s e
completion
B5-11 Waiting time 4 of positioning | o ;¢ 15 600.00s 0.01s *
completion
0: 100.00%
Maximum frequency source 1:All
B5-12 selection in position control 2: AI2 0 *
3: Communication setting (7320H)
B5-13 Maximum frequency digital 1.00 Hz to 600.00 Hz 50.00 Hz *
setting for position control
Position control frequency
B5-14 L 0% to 100.00% 50.00% *
upper limit 1
Position control frequency
B5-15 . 0% to 100.00% 50.00% *
upper limit 2
Position control frequency
B5-16 . 0% to 100.00% 50.00% *
upper limit 3
Position control frequency
B5-17 . 0% to 100.00% 50.00% *
upper limit 4
Position control frequency
B5-18 . 0% to 100.00% 50.00% *
upper limit 5
Position control frequency
B5-19 . 0% to 100.00% 50.00% *
upper limit 6
Position control frequency
B5-20 . 0% to 100.00% 50.00% *
upper limit 7
Position control frequency
B5-21 . 0% to 100.00% 50.00% *
upper limit 8
B5-22 Reserved 0to 65535 0 ([ J
B5-23 Reserved 0to 65535 0 ([ J
B5-24 Reserved 0to 65535 0 ([ J
B5.25 Acceleration/deceleration base 0: F0-10 (Maximum frequency) 1 *
frequency in position control 1:50.00 Hz
0: Pulse (quadrupled encoder resolution)
B5-26 Position reference unit 1:mm 0 *
2:cm
B5.27 Conversion c.oefflaent between 010 6553.5 10 *
reference unit and pulse
B5.28 Multl—p95|t|on reference 1 (low- 0 to 65535 0 %
order bits)
B5.29 Multl—pgsmon reference 1 (high- 0 to 16384 0 %
order bits)
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B5-30

Multi-position reference 1
setting

Ones: Position reference mark

0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

1: Position control acceleration/deceleration time 1
2: Position control acceleration/deceleration time 2
3: Position control acceleration/deceleration time 3
4: Position control acceleration/deceleration time 4
Hundreds: Waiting time after positioning completion
0: No waiting

1: Waiting time 1 after positioning completion

2: Waiting time 2 after positioning completion

3: Waiting time 3 after positioning completion

4: Waiting time 4 after positioning completion
Thousands: Position control speed upper limit

1: Position control frequency upper limit 1

2: Position control frequency upper limit 2

3: Position control frequency upper limit 3

4: Position control frequency upper limit 4

5: Position control frequency upper limit 5

6: Position control frequency upper limit 6

T: Position control frequency upper limit 7

8: Position control frequency upper limit 8

1110

B5-31

Multi-position reference 2 (low-
order bits)

0to 65535

B5-32

Multi-position reference 2 (high-
order bits)

0to 16384

B5-33

Multi-position reference 2
setting

Ones: Position reference mark

0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

1: Position control acceleration/deceleration time 1
2: Position control acceleration/deceleration time 2
3: Position control acceleration/deceleration time 3
4: Position control acceleration/deceleration time 4
Hundreds: Waiting time after positioning completion
0: No waiting

1: Waiting time 1 after positioning completion

2: Waiting time 2 after positioning completion

3: Waiting time 3 after positioning completion

4: Waiting time 4 after positioning completion
Thousands: Position control speed upper limit

1: Position control frequency upper limit 1

2: Position control frequency upper limit 2

3: Position control frequency upper limit 3

4: Position control frequency upper limit 4

5: Position control frequency upper limit 5

6: Position control frequency upper limit 6

T: Position control frequency upper limit 7

8: Position control frequency upper limit 8

1110

B5-34

Multi-position reference 3 (low-
order bits)

0t0 65535

B5-35

Multi-position reference 3 (high-
order bits)

0to 16384
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B5-36

Multi-position reference 3
setting

Ones: Position reference mark

0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

1: Position control acceleration/deceleration time 1
2: Position control acceleration/deceleration time 2
3: Position control acceleration/deceleration time 3
4: Position control acceleration/deceleration time 4
Hundreds: Waiting time after positioning completion
1: Waiting time 1 after positioning completion

2: Waiting time 2 after positioning completion

3: Waiting time 3 after positioning completion

4: Waiting time 4 after positioning completion
Thousands: Position control speed upper limit

1: Position control speed upper limit 1

2: Position control speed upper limit 2

3: Position control speed upper limit 3

4: Position control speed upper limit 4

5: Position control speed upper limit 5

6: Position control speed upper limit 6

T: Position control speed upper limit 7

8: Position control speed upper limit 8

1110

B5-37

Multi-position reference 4 (low-
order bits)

0to 65535

B5-38

Multi-position reference 4 (high-
order bits)

0to 16384

B5-39

Multi-position reference 4
setting

Ones: Position reference mark

0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

1: Position control acceleration/deceleration time 1
2: Position control acceleration/deceleration time 2
3: Position control acceleration/deceleration time 3
4: Position control acceleration/deceleration time 4
Hundreds: Waiting time after positioning completion
1: Waiting time 1 after positioning completion

2: Waiting time 2 after positioning completion

3: Waiting time 3 after positioning completion

4: Waiting time 4 after positioning completion
Thousands: Position control speed upper limit

1: Position control speed upper limit 1

2: Position control speed upper limit 2

3: Position control speed upper limit 3

4: Position control speed upper limit 4

5: Position control speed upper limit 5

6: Position control speed upper limit 6

7: Position control speed upper limit 7

8: Position control speed upper limit 8

1110

B5-40

Multi-position reference 5 (low-
order bits)

0to 65535

B5-41

Multi-position reference 5 (high-
order bits)

0to 16384
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B5-42

Multi-position reference 5
setting

Ones: Position reference mark

0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

1: Position control acceleration/deceleration time 1
2: Position control acceleration/deceleration time 2
3: Position control acceleration/deceleration time 3
4: Position control acceleration/deceleration time 4
Hundreds: Waiting time after positioning completion
0: No waiting

1: Waiting time 1 after positioning completion

2: Waiting time 2 after positioning completion

3: Waiting time 3 after positioning completion

4: Waiting time 4 after positioning completion
Thousands: Position control speed upper limit

1: Position control frequency upper limit 1

2: Position control frequency upper limit 2

3: Position control frequency upper limit 3

4: Position control frequency upper limit 4

5: Position control frequency upper limit 5

6: Position control frequency upper limit 6

T: Position control frequency upper limit 7

8: Position control frequency upper limit 8

1110

B5-43

Multi-position reference 6 (low-
order bits)

0to 65535

B5-44

Multi-position reference 6 (high-
order bits)

0to 16384

B5-45

Multi-position reference 6
setting

Ones: Position reference mark

0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

1: Position control acceleration/deceleration time 1
2: Position control acceleration/deceleration time 2
3: Position control acceleration/deceleration time 3
4: Position control acceleration/deceleration time 4
Hundreds: Waiting time after positioning completion
0: No waiting

1: Waiting time 1 after positioning completion

2: Waiting time 2 after positioning completion

3: Waiting time 3 after positioning completion

4: Waiting time 4 after positioning completion
Thousands: Position control speed upper limit

1: Position control frequency upper limit 1

2: Position control frequency upper limit 2

3: Position control frequency upper limit 3

4: Position control frequency upper limit 4

5: Position control frequency upper limit 5

6: Position control frequency upper limit 6

T: Position control frequency upper limit 7

8: Position control frequency upper limit 8

1110

B5-46

Multi-position reference 7 (low-
order bits)

0t0 65535

B5-47

Multi-position reference 7 (high-
order bits)

0to 16384
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Ones: Position reference mark

0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

1: Position control acceleration/deceleration time 1
2: Position control acceleration/deceleration time 2
3: Position control acceleration/deceleration time 3
4: Position control acceleration/deceleration time 4
Hundreds: Waiting time after positioning completion
0: No waiting

1: Waiting time 1 after positioning completion

2: Waiting time 2 after positioning completion 1110 PAY
3: Waiting time 3 after positioning completion
4: Waiting time 4 after positioning completion
Thousands: Position control speed upper limit
1: Position control frequency upper limit 1

2: Position control frequency upper limit 2

3: Position control frequency upper limit 3

4: Position control frequency upper limit 4

5: Position control frequency upper limit 5
6
T
8

Multi-position reference 7

B5-48 setting

: Position control frequency upper limit 6
: Position control frequency upper limit 7
: Position control frequency upper limit 8

Multi-position reference 8 (low-

order bits) 0to 65535 0 A

B5-49

Multi-position reference 8 (high-

order bits) 0to 16384 0 Ve

B5-50

Ones: Position reference mark

0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

1: Position control acceleration/deceleration time 1
2: Position control acceleration/deceleration time 2
3: Position control acceleration/deceleration time 3
4: Position control acceleration/deceleration time 4
Hundreds: Waiting time after positioning completion
0: No waiting

1: Waiting time 1 after positioning completion

2: Waiting time 2 after positioning completion 1110 Yo
3: Waiting time 3 after positioning completion
4: Waiting time 4 after positioning completion
Thousands: Position control speed upper limit
1: Position control frequency upper limit 1

2: Position control frequency upper limit 2

3: Position control frequency upper limit 3

4: Position control frequency upper limit 4

5: Position control frequency upper limit 5
6
T
8

Multi-position reference 8

8551 setting

: Position control frequency upper limit 6
: Position control frequency upper limit 7
: Position control frequency upper limit 8

Multi-position reference 9 (low-

B5-52
5 order bits)

0t0 65535 0 PAY

Multi-position reference 9 (high-

order bits) 0to 16384 0 PAS

B5-53
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B5-54

Multi-position reference 9
setting

Ones: Position reference mark

0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

1: Position control acceleration/deceleration time 1
2: Position control acceleration/deceleration time 2
3: Position control acceleration/deceleration time 3
4: Position control acceleration/deceleration time 4
Hundreds: Waiting time after positioning completion
0: No waiting

1: Waiting time 1 after positioning completion

2: Waiting time 2 after positioning completion

3: Waiting time 3 after positioning completion

4: Waiting time 4 after positioning completion
Thousands: Position control speed upper limit

1: Position control frequency upper limit 1

2: Position control frequency upper limit 2

3: Position control frequency upper limit 3

4: Position control frequency upper limit 4

5: Position control frequency upper limit 5

6: Position control frequency upper limit 6

T: Position control frequency upper limit 7

8: Position control frequency upper limit 8

1110

B5-55

Multi-position reference 10 (low-
order bits)

0to 65535

B5-56

Multi-position reference 10
(high-order bits)

0to 16384

B5-57

Multi-position reference 10
setting

Ones: Position reference mark

0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

1: Position control acceleration/deceleration time 1
2: Position control acceleration/deceleration time 2
3: Position control acceleration/deceleration time 3
4: Position control acceleration/deceleration time 4
Hundreds: Waiting time after positioning completion
0: No waiting

1: Waiting time 1 after positioning completion

2: Waiting time 2 after positioning completion

3: Waiting time 3 after positioning completion

4: Waiting time 4 after positioning completion
Thousands: Position control speed upper limit

1: Position control frequency upper limit 1

2: Position control frequency upper limit 2

3: Position control frequency upper limit 3

4: Position control frequency upper limit 4

5: Position control frequency upper limit 5

6: Position control frequency upper limit 6

T: Position control frequency upper limit 7

8: Position control frequency upper limit 8

1110

B5-58

Multi-position reference 11 (low-
order bits)

0t0 65535

B5-59

Multi-position reference 11
(high-order bits)

0to 16384
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Ones: Position reference mark

0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

1: Position control acceleration/deceleration time 1
2: Position control acceleration/deceleration time 2
3: Position control acceleration/deceleration time 3
4: Position control acceleration/deceleration time 4
Hundreds: Waiting time after positioning completion
0: No waiting

1: Waiting time 1 after positioning completion

2: Waiting time 2 after positioning completion 1110 PAY
3: Waiting time 3 after positioning completion
4: Waiting time 4 after positioning completion
Thousands: Position control speed upper limit
1: Position control frequency upper limit 1

2: Position control frequency upper limit 2

3: Position control frequency upper limit 3

4: Position control frequency upper limit 4

5: Position control frequency upper limit 5
6
T
8

Multi-position reference 11

B5-60 setting

: Position control frequency upper limit 6
: Position control frequency upper limit 7
: Position control frequency upper limit 8

Multi-position reference 12 (low-

order bits) 0to 65535 0 A

B5-61

Multi-position reference 12

(high-order bits) 0to 16384 0 *

B5-62

Ones: Position reference mark

0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

1: Position control acceleration/deceleration time 1
2: Position control acceleration/deceleration time 2
3: Position control acceleration/deceleration time 3
4: Position control acceleration/deceleration time 4
Hundreds: Waiting time after positioning completion
0: No waiting

1: Waiting time 1 after positioning completion

2: Waiting time 2 after positioning completion 1110 Yo
3: Waiting time 3 after positioning completion
4: Waiting time 4 after positioning completion
Thousands: Position control speed upper limit
1: Position control frequency upper limit 1

2: Position control frequency upper limit 2

3: Position control frequency upper limit 3

4: Position control frequency upper limit 4

5: Position control frequency upper limit 5
6
T
8

Multi-position reference 12

8563 setting

: Position control frequency upper limit 6
: Position control frequency upper limit 7
: Position control frequency upper limit 8

Multi-position reference 13 (low-

order bits) 0t0 65535 0 PAY

B5-64

Multi-position reference 13

(high-order bits) 0to 16384 0 *

B5-65
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B5-66

Multi-position reference 13
setting

Ones: Position reference mark

0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

1: Position control acceleration/deceleration time 1
2: Position control acceleration/deceleration time 2
3: Position control acceleration/deceleration time 3
4: Position control acceleration/deceleration time 4
Hundreds: Waiting time after positioning completion
0: No waiting

1: Waiting time 1 after positioning completion

2: Waiting time 2 after positioning completion

3: Waiting time 3 after positioning completion

4: Waiting time 4 after positioning completion
Thousands: Position control speed upper limit

1: Position control frequency upper limit 1

2: Position control frequency upper limit 2

3: Position control frequency upper limit 3

4: Position control frequency upper limit 4

5: Position control frequency upper limit 5

6: Position control frequency upper limit 6

T: Position control frequency upper limit 7

8: Position control frequency upper limit 8

1110

B5-67

Multi-position reference 14 (low-
order bits)

0to 65535

B5-68

Multi-position reference 14
(high-order bits)

0to 16384

B5-69

Multi-position reference 14
setting

Ones: Position reference mark

0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

1: Position control acceleration/deceleration time 1
2: Position control acceleration/deceleration time 2
3: Position control acceleration/deceleration time 3
4: Position control acceleration/deceleration time 4
Hundreds: Waiting time after positioning completion
0: No waiting

1: Waiting time 1 after positioning completion

2: Waiting time 2 after positioning completion

3: Waiting time 3 after positioning completion

4: Waiting time 4 after positioning completion
Thousands: Position control speed upper limit

1: Position control frequency upper limit 1

2: Position control frequency upper limit 2

3: Position control frequency upper limit 3

4: Position control frequency upper limit 4

5: Position control frequency upper limit 5

6: Position control frequency upper limit 6

T: Position control frequency upper limit 7

8: Position control frequency upper limit 8

1110

B5-70

Multi-position reference 15 (low-
order bits)

0t0 65535

B5-71

Multi-position reference 15
(high-order bits)

0to 16384
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Ones: Position reference mark

0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

1: Position control acceleration/deceleration time 1
2: Position control acceleration/deceleration time 2
3: Position control acceleration/deceleration time 3
4: Position control acceleration/deceleration time 4
Hundreds: Waiting time after positioning completion
0: No waiting

1: Waiting time 1 after positioning completion

2: Waiting time 2 after positioning completion 1110 PAY
3: Waiting time 3 after positioning completion
4: Waiting time 4 after positioning completion
Thousands: Position control speed upper limit
1: Position control frequency upper limit 1

2: Position control frequency upper limit 2

3: Position control frequency upper limit 3

4: Position control frequency upper limit 4

5: Position control frequency upper limit 5
6
T
8

Multi-position reference 15

B5-12 setting

: Position control frequency upper limit 6
: Position control frequency upper limit 7
: Position control frequency upper limit 8

Multi-position reference 16 (low-

order bits) 0to 65535 0 A

B5-73

Multi-position reference 16

(high-order bits) 0to 16384 0 *

B5-74

Ones: Position reference mark

0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

1: Position control acceleration/deceleration time 1
2: Position control acceleration/deceleration time 2
3: Position control acceleration/deceleration time 3
4: Position control acceleration/deceleration time 4
Hundreds: Waiting time after positioning completion
0: No waiting

1: Waiting time 1 after positioning completion

2: Waiting time 2 after positioning completion 1110 Yo
3: Waiting time 3 after positioning completion
4: Waiting time 4 after positioning completion
Thousands: Position control speed upper limit
1: Position control frequency upper limit 1

2: Position control frequency upper limit 2

3: Position control frequency upper limit 3

4: Position control frequency upper limit 4

5: Position control frequency upper limit 5
6
T
8

Multi-position reference 16

B5-15 setting

: Position control frequency upper limit 6
: Position control frequency upper limit 7
: Position control frequency upper limit 8

Multi-position reference 17 (low-

order bits) 0t0 65535 0 PAY

B5-76

Multi-position reference 17

(high-order bits) 0to 16384 0 *

B5-77
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B5-78

Multi-position reference 17
setting

Ones: Position reference mark

0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

1: Position control acceleration/deceleration time 1
2: Position control acceleration/deceleration time 2
3: Position control acceleration/deceleration time 3
4: Position control acceleration/deceleration time 4
Hundreds: Waiting time after positioning completion
0: No waiting

1: Waiting time 1 after positioning completion

2: Waiting time 2 after positioning completion

3: Waiting time 3 after positioning completion

4: Waiting time 4 after positioning completion
Thousands: Position control speed upper limit

1: Position control frequency upper limit 1

2: Position control frequency upper limit 2

3: Position control frequency upper limit 3

4: Position control frequency upper limit 4

5: Position control frequency upper limit 5

6: Position control frequency upper limit 6

T: Position control frequency upper limit 7

8: Position control frequency upper limit 8

1110

B5-79

Multi-position reference 18 (low-
order bits)

0to 65535

B5-80

Multi-position reference 18
(high-order bits)

0to 16384

B5-81

Multi-position reference 18
setting

Ones: Position reference mark

0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

1: Position control acceleration/deceleration time 1
2: Position control acceleration/deceleration time 2
3: Position control acceleration/deceleration time 3
4: Position control acceleration/deceleration time 4
Hundreds: Waiting time after positioning completion
0: No waiting

1: Waiting time 1 after positioning completion

2: Waiting time 2 after positioning completion

3: Waiting time 3 after positioning completion

4: Waiting time 4 after positioning completion
Thousands: Position control speed upper limit

1: Position control frequency upper limit 1

2: Position control frequency upper limit 2

3: Position control frequency upper limit 3

4: Position control frequency upper limit 4

5: Position control frequency upper limit 5

6: Position control frequency upper limit 6

T: Position control frequency upper limit 7

8: Position control frequency upper limit 8

1110

B5-82

Multi-position reference 19 (low-
order bits)

0t0 65535

B5-83

Multi-position reference 19
(high-order bits)

0to 16384
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Ones: Position reference mark

0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

1: Position control acceleration/deceleration time 1
2: Position control acceleration/deceleration time 2
3: Position control acceleration/deceleration time 3
4: Position control acceleration/deceleration time 4
Hundreds: Waiting time after positioning completion
0: No waiting

1: Waiting time 1 after positioning completion

2: Waiting time 2 after positioning completion 1110 PAY
3: Waiting time 3 after positioning completion
4: Waiting time 4 after positioning completion
Thousands: Position control speed upper limit
1: Position control frequency upper limit 1

2: Position control frequency upper limit 2

3: Position control frequency upper limit 3

4: Position control frequency upper limit 4

5: Position control frequency upper limit 5
6
T
8

Multi-position reference 19

B5-84 setting

: Position control frequency upper limit 6
: Position control frequency upper limit 7
: Position control frequency upper limit 8

Multi-position reference 20 (low-

order bits) 0to 65535 0 A

B5-85

Multi-position reference 20

(high-order bits) 0to 16384 0 *

B5-86

Ones: Position reference mark

0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

1: Position control acceleration/deceleration time 1
2: Position control acceleration/deceleration time 2
3: Position control acceleration/deceleration time 3
4: Position control acceleration/deceleration time 4
Hundreds: Waiting time after positioning completion
0: No waiting

1: Waiting time 1 after positioning completion

2: Waiting time 2 after positioning completion 1110 Yo
3: Waiting time 3 after positioning completion
4: Waiting time 4 after positioning completion
Thousands: Position control speed upper limit
1: Position control frequency upper limit 1

2: Position control frequency upper limit 2

3: Position control frequency upper limit 3

4: Position control frequency upper limit 4

5: Position control frequency upper limit 5
6
T
8

Multi-position reference 20

Bo-87 setting

: Position control frequency upper limit 6
: Position control frequency upper limit 7
: Position control frequency upper limit 8

Multi-position reference 21 (low-

order bits) 0t0 65535 0 PAY

B5-88

Multi-position reference 21

(high-order bits) 0to 16384 0 *

B5-89
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B5-90

Multi-position reference 21
setting

Ones: Position reference mark

0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

1: Position control acceleration/deceleration time 1
2: Position control acceleration/deceleration time 2
3: Position control acceleration/deceleration time 3
4: Position control acceleration/deceleration time 4
Hundreds: Waiting time after positioning completion
0: No waiting

1: Waiting time 1 after positioning completion

2: Waiting time 2 after positioning completion

3: Waiting time 3 after positioning completion

4: Waiting time 4 after positioning completion
Thousands: Position control speed upper limit

1: Position control frequency upper limit 1

2: Position control frequency upper limit 2

3: Position control frequency upper limit 3

4: Position control frequency upper limit 4

5: Position control frequency upper limit 5

6: Position control frequency upper limit 6

T: Position control frequency upper limit 7

8: Position control frequency upper limit 8

1110

B5-91

Multi-position reference 22 (low-
order bits)

0to 65535

B5-92

Multi-position reference 22
(high-order bits)

0to 16384

B5-93

Multi-position reference 22
setting

Ones: Position reference mark

0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

1: Position control acceleration/deceleration time 1
2: Position control acceleration/deceleration time 2
3: Position control acceleration/deceleration time 3
4: Position control acceleration/deceleration time 4
Hundreds: Waiting time after positioning completion
0: No waiting

1: Waiting time 1 after positioning completion

2: Waiting time 2 after positioning completion

3: Waiting time 3 after positioning completion

4: Waiting time 4 after positioning completion
Thousands: Position control speed upper limit

1: Position control frequency upper limit 1

2: Position control frequency upper limit 2

3: Position control frequency upper limit 3

4: Position control frequency upper limit 4

5: Position control frequency upper limit 5

6: Position control frequency upper limit 6

T: Position control frequency upper limit 7

8: Position control frequency upper limit 8

1110

B5-94

Multi-position reference 23 (low-
order bits)

0t0 65535

B5-95

Multi-position reference 23
(high-order bits)

0to 16384
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Multi-position reference 23

B5-96 setting

Ones: Position reference mark

0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

1: Position control acceleration/deceleration time 1
2: Position control acceleration/deceleration time 2
3: Position control acceleration/deceleration time 3
4: Position control acceleration/deceleration time 4
Hundreds: Waiting time after positioning completion
0: No waiting

1: Waiting time 1 after positioning completion

2: Waiting time 2 after positioning completion

3: Waiting time 3 after positioning completion

4: Waiting time 4 after positioning completion
Thousands: Position control speed upper limit

: Position control frequency upper limit 1

: Position control frequency upper limit 2

: Position control frequency upper limit 3

: Position control frequency upper limit 4

: Position control frequency upper limit 5

: Position control frequency upper limit 6

: Position control frequency upper limit 7

: Position control frequency upper limit 8

0 ~NOoO U WN

1110

Multi-position reference 24 (low-

8597 order bits)

0to 65535

Multi-position reference 24

B5-98 (high-order bits)

0to 16384

Multi-position reference 24

8599 setting

Ones: Position reference mark

0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

1: Position control acceleration/deceleration time 1
2: Position control acceleration/deceleration time 2
3: Position control acceleration/deceleration time 3
4: Position control acceleration/deceleration time 4
Hundreds: Waiting time after positioning completion
0: No waiting

1: Waiting time 1 after positioning completion

2: Waiting time 2 after positioning completion

3: Waiting time 3 after positioning completion

4: Waiting time 4 after positioning completion
Thousands: Position control speed upper limit

: Position control frequency upper limit 1

: Position control frequency upper limit 2

: Position control frequency upper limit 3

: Position control frequency upper limit 4

: Position control frequency upper limit 5

: Position control frequency upper limit 6

: Position control frequency upper limit 7

: Position control frequency upper limit 8

0 ~NOoO U WN

1110

€ Monitoring parameters

Parameter Code

Parameter Name

Minimum Unit

Communication Address

Group UO: Basic Monitoring Parameters

U0-00 Operating frequency 0.01 Hz 7000H
Uo-01 Frequency reference 0.01 Hz 7001H
u0-02 Bus voltage 0.1V 7002H
U0-03 Output voltage 1V 7003H
U0-04 Output current 0.1A 7004H
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U0-05 Output power 0.1 kw 7005H
U0-06 Output torque 0.1% 7006H
Uo-07 Dlinput state 1 7007H
uU0-08 DO output state 1 7008H
U0-09 All voltage 0.01Vv 7009H
Uu0-10 Al2 voltage 0.01V T00AH
Uo0-11 Motor speed 1rpm 700BH
Uo0-12 Counting value 1 T700CH
Uo0-13 Length value 1 700DH
uUo-14 Load speed display 1 700EH
U0-15 PID reference 1% TO0FH
U0-16 PID feedback 1% 7010H
uUo-17 PLC stage 1 7011H
U0-18 Input pulse frequency 0.01 kHz 7012H
U0-19 Feedback frequency 0.01 Hz 7013H
uU0-20 Remaining running time 0.1 min 7014H
Uo0-21 All voltage before correction 0.001V 7015H
Uo0-22 Al2 voltage before correction 0.001V 7016H
Uo-24 Linear speed 1 m/min 7018H
U0-25 Current power-on time 1 min 7019H
U0-26 Current operating time 0.1 min T701AH
uo-27 Input pulse frequency 1Hz 701BH
u0-28 Communication setpoint 0.01% 701CH
U0-29 Encoder feedback frequency 0.01 Hz 701DH
U0-30 Display of main frequency X 0.01 Hz T01EH
U0-31 Display of auxiliary frequency Y 0.01 Hz 701FH
U0-33 Synchronous motor rotor position 0.1° 7021H
U0-34 Motor temperature 1°C 7022H
U0-35 Target torque 0.1% 7023H
u0-37 Power factor angle 0.1° 7025H
U0-39 Target voltage upon V/f separation 1V T027H
U0-40 Output voltage upon V/f separation 1V 7028H
U0-41 Dl input state display 1 7029H
Uo0-42 DO output state display 1 702AH
u0-45 Fault subcode 1 702DH
U0-46 Heatsink temperature 1°C T702EH
U0-47 E’;Tclggaannr;ellj\;cilggg)e before correction 0.001V 702EH
U0-48 :;I]'g ;:alggg)l voltage after correction (PT100 0.001V 7030H
U0-49 Number of position lock deviation pulses |1 7031H
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uo0-58 Encoder Z signal counting 1 T03AH
U0-59 Frequency reference 0.01% 703BH
U0-60 Operating frequency 0.01% T03CH

Drive state 1 (1: Forward running; 2: Reverse
Uo0-61 running; 3: Stopped; 4: Auto-tuning; 5: 1 703DH
Faulty)
U0-62 Fault code 1 T03EH
uo-67 Expansion card version 1 7043H
U0-68 Drive state 2 1 7044H
U0-69 Feedback frequency 0.01 Hz 7045H
Target torque in torque control mode (after
-74 . . .19 T04AH
Wo filter time AQ-04) 0.1% 0
Real-time target torque in torque control
Uo-75 mode (after acceleration/deceleration time |0.1% 704BH
A0-07/A0-08)
Uo-76 Target torque upper limit 0.1% 704CH
uo-77 Torque upper limit in generating state 0.1% 704DH
U0-80 EtherCAT slave name (valid after power-on) |1 7050H
U0-81 EtherCAT slave alias (valid after power-on) |1 7051H
U0-82 ESM transmission error code 1 7052H
U0-83 XML file version 1 7053H
U0-84 Number of lost synchronization frames 1 7054H
Maximum number of error frames and
U0-85 invalid frames of EtherCAT port 0 perunit |1 7055H
time
Maximum number of error frames and
U0-86 invalid frames of EtherCAT port 1 perunit |1 7056H
time
Maximum number of error frames
vo-88 forwarded by EtherCAT port per unit time 7058H
Maximum number of error frames
U0-89 processed by EtherCAT data frame 1 7059H
processing unit per unit time
Maximum number of lost links over the
U0-90 EtherCAT port per unit time ! T05AH
U0-91 Station alias backup 1 705BH
Group U1: Tension Monitoring Parameters
U1-00 Current linear speed 0.1 m/min 7100H
Ul1-01 Current roll diameter 0.1 mm 7101H
U1-02 Linear speed matching frequency 0.01 Hz 7102H
U1-03 Current tension reference 1IN 7103H
U1-04 Tension after taper calculation 1IN 7104H
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U1-05 Torque calculated by tension 0.1% 7105H
Ul-16 Torque set by PID reference 0.1% 7110H
u1-17 Torque set by PID feedback 0.1% T111H
U1l-18 Torque set by PID output 0.1% 7112H
U1l-19 Frequency set by PID reference 0.1% 7113H
Ul1-20 Frequency set by PID feedback 0.1% 7114H
U1l-21 Frequency set by PID output 0.01 Hz 7115H

Group U2: Position Control Monitoring Parameters
U2-60 Real-time pO?IFIOﬂ deviation during 1 793CH

position control
U2-61 Valid home tag 1 723DH
U2-62 Home position (low 16 bits) 1 723EH
U2-63 Home position (high 16 bits) 1 T23FH
U2-64 Z signal position (low 16 bits) 1 7240H
U2-65 Z signal position (high 16 bits) 1 T241H
U2-66 Current position reference 1 T7242H
U2-67 Output flag for apprpachlng the target 1 72434
position
U2-68 Positioning completion output flag 1 T7244H
U2-69 Position control mode 1 7245H
U2-70 Number of pulses per revolution of 1 7946H
encoder
U971 Number of pulses per revolution of main 1 79471
shaft
U2-T2 Number of pulses per revolution of 1 7248H
motor
U2-73 Current encoder degree 1 7249H
U2-74 Current encoder degree (angle) 0.1° T724AH
U2-T5 Adjacent home pongon deviation (low 1 794BH
16 bits)
U2-76 Adjacent home p05|t.|on deviation (high 1 794CH
16 bits)
U2-77 Home counter 1 T724DH
U2-78 Position control status 1 T24EH
U2-79 Real-time pOS.It.IOI’l deviation during 1 794EH
position control
U2-80 Relative home position direction 1 7250H
U2-81 Relative home pos;)tiltz; deviation (low 16 1 7951H
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U2-82 Relative home p05|t!on deviation (high 1 79591
16 bits)

U2-83 Position 1 7253H

U2-84 Speed 1 7254H

U2-85 Current main shaft degree 1 7255H

U2-86 Current main shaft degree (angle) 0.1° 7256H

U2-87 Position control enabling flag 1 7257H

U2-88 Position controlenabl{ng Fommand set by 1 7258H

communication

U2-89 Position lock enabling flag in position 1 7959
control

U2-90 Frequency upper limit in position control | 0.01 Hz T25AH

U2-91 Main shaft static flag 1 725BH

U2-92 Home loss countlngdurlng home 1 795¢CH

correction
U2-93 Encoder Z signal counter 1 725DH
U2-95 Number ofencoder'pulse counts (low 16 1 795eH
bits)

U2-96 Numberofencoder.pulse counts (high 1 7260H

16 bits)

B.2 Parameter List of the Drive Unit (G53X Models)

Note

@ This section applies only to MD810-50M4TXXXG53X drive units.

Parameter Communica-
4 Parameter Name | Value Default Change Mode
Code tion Address
FO Basic Function Parameters
F0-00 0xF000 G/P type display 1: G type (constant torque load) 1 Unchangeable
0: Sensorless vector control (SVC)
Motor 1 control
FO-01 0xF001 mode 1: Feedback vector control (FVC) 0 At stop
2: V/f control
0: LCD operating panel/Software
F0-02 0xF002 Command source | 1: Terminal 0 At stop
2: Communication
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Communica-

P N V Def: h Mod
Code tion Address arameter Name alue efault Change Mode
0: Digital setting (preset frequency F0-08 that can be changed by
UP or DOWN key, non-retentive upon power failure)
1: Digital setting (preset frequency F0-08 that can be changed by
UP or DOWN key, retentive upon power failure)
2:All
F0-03 0XF003 Main frequencyx | 42 0 At st
: X source 5: Pulse reference (DIO1) stop
6: Multi-reference
7:Simple PLC
8: PID
9: Communication
10: Synchronization control
0: Digital setting (preset frequency F0-08 that can be changed by
UP or DOWN key, non-retentive upon power failure)
1: Digital setting (preset frequency F0-08 that can be changed by
UP or DOWN key, retentive upon power failure)
2:All
. 3:A12
F0-04 OxF004 Auxiliary frequency 0 Atst
- X Y source 5: Pulse reference (DI01) stop
6: Multi-reference
7:Simple PLC
8: PID
9: Communication
10: Synchronization control
Base value of
range of auxiliary | 0: Relative to the maximum frequency
F0-05 0xF005 0 Atonce
frequency sourceY | 1: Relative to main frequency X
for superposition
Range of auxiliary
F0-06 0xF006 frequency sourceY | 0% to 150% 100% Real time
for superposition
Ones:
0: Main frequency X
1: Main and auxiliary frequency operation result (based on tens
place)
2: Switchover between main frequency X and auxiliary frequency
Y
3: Switchover between main frequency X and the main and
auxiliary frequency operation result
Frequency source
FO-07 OxFOO7 superposition 4: Switchover between auxiliary frequency Y and the main and 0 Atonce
auxiliary frequency operation result
Tens:
0: Main frequency + auxiliary frequency
1: Main frequency - auxiliary frequency
2: Max. (main frequency, auxiliary frequency)
3: Min. (main frequency, auxiliary frequency)
4: Main frequency x Auxiliary frequency
F0-08 0xF008 Preset frequency | 0.00 Hz to 655.35 Hz 50.00 Hz Real time
0: Run in the same direction
F0-09 0xF009 Running direction 0 At once
1: Run in the opposite direction
Maximum
FO0-10 0xFOOA 50.00 Hz to 600.00 Hz 50.00 Hz At stop
frequency
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Parameter | Communica-
; Parameter Name | Value Default Change Mode
Code tion Address
0: F0-12
1:All
F 2: AI2
FO-11 OXFOOB requency upper 0 At stop
limit source 4: Pulse reference (DIO1)
5: Communication
6: Multi-reference
Frequency upper .
FO0-12 0xF00C limit 0.00 Hz t0 655.35 Hz 50.00 Hz Real time
Frequency upper
FO-13 0XFOOD TEQUENCYUPPEN 1 00 Hz to 655.35 Hz 0.00 Hz Real time
limit offset
Frequency lower )
FO-14 0xFOOE limit 0.00 Hz to 655.35 Hz 0.00 Hz Real time
FO-15 OxFOOF Carrier frequency | 0.8 kHzto 12.0 kHz 6.0 kHz Real time
Carrier frequency 0: Disable
FO-16 0xF010 change with 1 Atonce
temperature 1:Enable
FO-17 0xF011 Acceleration time 1 | 0.0s to 6500.0s 20.0s Real time
Deceleration time .
FO-18 0xF012 1 0.0s to 6500.0s 20.0s Real time
Acceleration/ 0:1s
FO-19 0xF013 Deceleration time | 1:0.1s 1 At stop
unit 2:0.01s
Auxiliary frequency
FO-21 0xF015 offset upon 0.00 Hz to 655.35 Hz 0.00 Hz Real time
superposition
Frequency 1:0.1 Hz
F0-22 0xF016 reference 2 At stop
. 2:0.01 Hz
resolution
Retention of digit- 0: Non-retentive
F0-23 0xFO17 set frequency upon 0 At once
1: Retentive
stop
Base frequency 0: Maximum frequency (F0-10)
F0-25 0xF019 for acceleration/ 1: Frequency reference 0 At stop
decelerationtime | 5. 190 Hz
Base value for
f diusted | 0: Operating frequenc
F0-26 OXFOLA requency acjuste perating frequency 0 At stop
by UP/DOWN key | 1: Frequency reference
during operation
Main frequency )
FO-27 0xF01B - 0.00% to 100.00% 10.00% Real time
coefficient
Auxiliary fi
F0-28 OXFOIC uxIary Irequency | 5,000 to 100.00% 10.00% Real time
coefficient
F1: Motor 1 Parameters
0: Common asynchronous motor
F1-00 0xF100 Motor type 1: Variable frequency asynchronous motor 0 At stop
2: Synchronous motor
F1-01 0xF101 Rated motor power | 0.1 kW to 1000.0 kW 3.7kw At stop
Rated motor
F1-02 0xF102 1Vto 2000V 380V At stop
voltage
Rated mot
F1-03 0XF103 ated motor 0.1At06553.5 A 9.0A At stop
current
Rated motor
F1-04 0xF104 0.01 Hzt0 655.35 Hz 50.00 Hz At stop
frequency
F1-05 0xF105 Rated motor speed | 1 rpm to 65535 rpm 1460 rpm At stop
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

F1-06

0xF106

Asynchronous
motor stator
resistance

0.001Qt065.5350

1.2040

At stop

F1-07

0xF107

Asynchronous
motor rotor
resistance

0.001Qt065.535Q

0.908 O

At stop

F1-08

0xF108

Leakage inductive
reactance of
asynchronous
motor

0.01 mH to 655.35 mH

5.28 mH

At stop

F1-09

0xF109

Mutual inductive
reactance of
asynchronous
motor

0.1 mH to 6553.5 mH

158.6 mH

At stop

F1-10

OxF10A

No-load current
of asynchronous
motor

0.1At06553.5A

42A

At stop

F1-11

0xF10B

Core saturation
coefficient 1 of
asynchronous
motor

50.0% to 100.0%

86.0%

Real time

F1-12

0xF10C

Core saturation
coefficient 2 of
asynchronous

motor

100.0% to 150.0%

130.0%

Real time

F1-13

0xF10D

Core saturation
coefficient 3 of
asynchronous

motor

100.0% to 170.0%

140.0%

Real time

F1-14

OxF10E

Core saturation
coefficient 4 of
asynchronous
motor

100.0% to 180.0%

150.0%

Real time

F1-15

OxF10F

PG2 encoder mode

0: Pulse input
1: Speed feedback

At stop

F1-17

OxF111

Axis D inductance
of synchronous
motor

0.01 mH to 655.35 mH

15.86 mH

At stop

F1-18

OxF112

Axis Q inductance
of synchronous
motor

0.01 mH to 655.35 mH

15.86 mH

At stop

F1-19

OxF113

Synchronous
motor back EMF
coefficient

0.1Vto6553.5V

300.0V

At stop

F1-20

OxF114

Frequency division
source

0: ABZ1

1: ABZ2

2:23-bit encoder
3: Sin-cos encoder

4: SSl encoder

At stop

F1-21

OxF115

Number of waves
per revolution of
sin-cos encoder

11065535

100

At stop

F1-22

OxF116

PG2 encoder
pulses per
revolution

1020000

1024

Unchangeable
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P N Val Def: h Mod
ol tion Address arameter Name alue efault Change Mode
0: ABZ incremental encoder
1:23-bit encoder
2: Sin-cos encoder
F1-23 OxF117 PG2 encoder type 0 At stop
3:SSl encoder
4: Reserved
5: Reserved
Direction auto-
tuning (inertia
F1-26 OxF1I1A auto-tuning and Otol 1 At stop
synchronous
motor)
PG1 encoder
F1-27 OxF11B pulses per 1t0 20000 1024 At stop
revolution
0: ABZ incremental encoder
F1-28 OxF11C PG1 encoder type 0 At stop
1: Reserved
0: Non-adaptive filter
1: Adaptive filter
F1-29 OxF11D PG signal filter 1 At stop
2: Fixed interlock
3: Auto interlock
Ones: Direction of AB signal or direction of rotation
F1-30 OxF11E Encoder wiring flag 0 At stop
Tens: Reserved
Encoder zero
F1-31 OxF11F . 0.0° to 359.9° 0.0° At stop
position angle
Numerator of
F1-32 0xF120 . 1to0 65535 1 At stop
motor gear ratio
Denominator of
F1-33 0xF121 . 1to0 65535 1 At stop
motor gear ratio
Encoder frequency
F1-35 0xF123 . o 0to 63 1 Unchangeable
division coefficient
PG disconnection | 0: Enable
F1-36 OxF124 X 1 At stop
detection 1: Disable
0: No auto-tuning
1: Static auto-tuning of asynchronous motor
2: Complete auto-tuning of asynchronous motor
3: With-load complete auto-tuning of asynchronous motor
4: Inertia auto-tuning of asynchronous motor (applicable only to
Auto-tuning FVC mode)
F1-37 0xF125 R 0 At stop
selection 11: No-load partial auto-tuning of synchronous motor (excluding
back EMF)
12: Dynamic no-load auto-tuning of synchronous motor
13: Complete static auto-tuning of synchronous motor
14: Inertia auto-tuning of synchronous motor (applicable only to
FVC mode)
0:2 Mbps
SSlencoder baud | 1: 1 Mbps
F1-38 0xF126 . 1 At stop
rate selection 2:500 kbps
3:250 kbps
Number of SSI
F1-39 0xF127 encoder single- 1to 255 12 At stop
turn bits
Number of SSI
F1-40 0xF128 encoder multi-turn | 1to 255 12 At stop

bits
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; Parameter Name | Value Default Change Mode
Code tion Address
SSlencoder data | 0: Binary
F1-41 0xF129 0 At stop
format 1: Gray code
0: Non-adaptive filter
1: Adaptive filter
F1-42 0xF12A PG1 signal filter 1 At stop
2: Fixed interlock
3: Auto interlock
0: Non-adaptive filter
1: Adaptive filter
F1-43 0xF12B PG2 signal filter 1 At stop
2: Fixed interlock
3: Auto interlock
Number of SSI
F1-44 0xF12C . 0to 255 3 At stop
encoder error bits
SSI encoder full
F1-45 0xF12D Otol 0 At stop
closed loop
Absolute encoder
F1-46 0xF12E frequency division | 0to 65535 1024 At stop
coefficient
0: Common SSI encoder
F1-47 OxF12F SSl encoder type 0 At stop
1: Laser ranging SSI encoder
SSlencoder 0: Forward
F1-48 0xF130 full closed loop 0 At stop
direction 1: Reverse
F2: Vector Control Parameters of Motor 1
Low-speed speed
F2-00 0xF200 1to 200 30 Atonce
loop Kp
Low-speed speed )
F2-01 0xF201 i 0.001s to 10.000s 0.500s Real time
loop Ti
Switchover .
F2-02 0xF202 0.00 Hz to 655.35 Hz 5.00 Hz Real time
frequency 1
High-speed speed
F2-03 0xF203 1to 200 20 Atonce
loop Kp
High-speed speed )
F2-04 0xF204 . 0.001s to 10.000s 1.000s Real time
loop Ti
Switchover .
F2-05 0xF205 0.00 Hz to 655.35 Hz 10.00 Hz Real time
frequency 2
VCslip
F2-06 0xF206 compensation 50% to 200% 100% Real time
adjustment
Speed feedback .
F2-07 0xF207 . K 0.000s to 0.100s 0.004s Real time
filter time
VC deceleration
F2-08 0xF208 over-excitation 0to 200 64 At once
gain
0: F2-10
1:AlL
Torque upper limit | 2-Al2
F2-09 0xF209 source in speed 4: Pulse reference (DIO1) 0 At once
control (motoring) | 5. communication
6: Min. (Al1, Al2)
7: Max. (AlL, AI2)
Digital setting of
torque upper limit .
F2-10 0xF20A . 0.0% to 200.0% 150.0% Real time
in speed control
(motoring)
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Code tion Address
0: F2-10
1:AlL
2: AI2
Torque upper
limit source in 4: Pulse reference (DIO1)
F2-11 0xF20B 0 At once
speed control 5: Communication
(generating) 6: Min. (AIL, A12)
T: Max. (A1, Al2)
8:F2-12
Digital setting of
torque upper limit )
F2-12 0xF20C . 0.0% to 200.0% 150.0% Real time
in speed control
(generating)
Current loop Kp
F2-13 0xF20D adjustment at low |0.1to0 10.0 1.0 At once
speed
Current loop Ki
F2-14 0xF20E adjustmentat low |0.1to 10.0 1.0 Atonce
speed
Current loop Kp
F2-15 0xF20F adjustment at high | 0.1to 10.0 1.0 At once
speed
Current loop Ki
F2-16 0xF210 adjustment at high | 0.1to 10.0 1.0 Atonce
speed
Speed loop Kp
F2-17 0xF211 upon zero speed 1to 100 30 At once
lock
Speed loop Ti upon )
F2-18 0xF212 0.001 to 10.000 0.500s Real time
zero speed lock
Speed loop
switching .
F2-20 O0xF214 0.00 Hz to 655.35 Hz 0.05 Hz Real time
frequency upon
zero speed lock
Maximum output
F2-21 0xF215 L. 100to 110 100 Atonce
voltage coefficient
Output voltage )
F2-22 0xF216 . i 0.000s to 0.010s 0.000s Real time
filter time
0: Enable
F2-23 0xF217 Zero speed lock 0 At stop
1: Disable
Vector overvoltage
F2-24 0xF218 stall suppression | 0to 1000 40 At once
Kp
Acceleration
F2-25 0xF219 ) .~ | 0t0200 50 Unchangeable
compensation gain
Acceleration
F2-26 OxF21A compensation 0to 500 10 Unchangeable
filter time
Vector overvoltage | 0: Enable
F2-27 0xF21B . 1 At once
stall suppression | 1: Disable
Cut-off frequency
F2-28 0xF21C for torque 50 Hz to 1000 Hz 500 Hz Real time
reference filter
Detected
current at initial
F2-29 0xF21D position angle 50to 180 80 Atonce
of synchronous
motor

- 457 -



- 458 -

Appendix B Parameter List of the Drive Unit

MD810 Series AC Drive (Multidrive System) Function Guide

Parameter | Communica-
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Code tion Address
Auto-calculation 0: Enable
F2-30 0xF21E of speed loop ) 0 At stop
parameters 1: Disable
Expected speed
F2-31 OxF21F loop bandwidth 1.0 Hz t0 200.0 Hz 10.0 Hz Real time
(high speed)
Expected speed
F2-32 0xF220 loop bandwidth 1.0 Hz t0 200.0 Hz 10.0 Hz Real time
(low speed)
Expected speed
F2-33 0xF221 loop bandwidth 1.0 Hz t0 200.0 Hz 10.0 Hz Real time
(zero speed)
Expected speed
loop dampin
F2-34 0xF222 PCamPING 1 5100 to 65.000 1.000 Atonce
ratio (unchanged
generally)
System inertia
F2-35 0xF223 (equivalent to start | 0.001s to 50.000s 0.001s At stop
time)
Single motor
F2-36 0xF224 >ng'e motor. 0.001 to 50.000 0.001 At stop
inertia (kg*m”)
Inertia auto-tuning
F2-43 0xF22B and dynamic 0to 100 30 At stop
speed reference
0: Enable
F2-47 OxF22F Inertia auto-tuning 0 At stop
1: Disable
Speed loop
bandwidth
F2-48 0xF230 - .| 0.1Hzto0 100.0 Hz 10.0 Hz At stop
reference in inertia
auto-tuning
Inertia auto-tuning | O: Acceleration/deceleration mode
F2-50 0xF232 0 At stop
mode 1: Triangular wave mode
Acceleration/
Deceleration
F2-51 0xF233 . 0.1to 10.0 1.0 At stop
coefficient of
inertia auto-tuning
0: Enable
F2-52 0xF234 Decoupling control 0 At stop
1: Disable
Generating power | 0: Enable
F2-53 0xF235 - &P 0 At stop
limit 1: Disable
Generating power
F2-54 0xF236 . 0.0% to 200.0% 0.0% At stop
limit threshold
F3 V/f Control Parameters
0: Straight-line V/f curve
1: Multi-point V/f curve
2: Square V/f curve
3:V/f curve (1.2th power)
F3-00 0xF300 V/f curve setting 4:V/f curve (1.4th power) 0 At stop
6: V/f curve (1.6th power)
8:V/f curve (1.8th power)
10: V/f complete separation
11: V/f half separation
F3-01 0xF301 Torque boost 0.0% to 30.0% 0.0% Real time
Cut-off frequency
F3-02 0xF302 0.00 Hz to 655.35 Hz 50.00 Hz At stop
of torque boost
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Communica-

Code tion Address Parameter Name | Value Default Change Mode
Frequency 1 on
F3-03 0xF303 multi-point V/f 0.00 Hz to 655.35 Hz 0.00 Hz At stop
curve
F3-04 OxF304 voltage Lonmulti- |, oo\ 100 00 0.0% At stop
point V/f curve
Frequency 2 on
F3-05 0xF305 multi-point V/f 0.00 Hz to 655.35 Hz 0.00 Hz At stop
curve
F3-06 0XF306 voltage 2on multi-| o oo, 100.0% 0.0% At stop
point V/f curve
Frequency 3 on
F3-07 0xF307 multi-point V/f 0.00 Hz to 655.35 Hz 0.00 Hz At stop
curve
F3.08 0XF308 voltage Son multi- | o oo\ 100,006 0.0% At stop
point V/f curve
V/fslip )
F3-09 0xF309 . .1 0.0% to 200.0% 0.0% Real time
compensation gain
V/f over-excitation
F3-10 0xF30A . 010200 64 Atonce
gain
F3-11 0XF30B Vffosciliation o 100 0 Atonce
suppression gain
Oscillation 0: Invalid
F3-12 0xF30C suppression gain 3 At stop
mode 3:Valid
0: F3-14
L:AIL
2: AI2
Voltage source for | 4: Pulse reference (DIO1)
F3-13 0xF30D i 0 At once
V/f separation 5: Multi-reference
6: Simple PLC
7:PID
8: Communication
Voltage digital
F3-14 0xF30E setting for V/f 0Vto 65535V ov Real time
separation
Voltage
F3-15 0xF30F acceleration time | 0.0s to 1000.0s 0.0s Real time
for V/f separation
Voltage
F3-16 0xF310 deceleration time | 0.0s to 1000.0s 0.0s Real time
for V/f separation
Stop mode for v/f | 0: The frequency and the voltage decline to 0 separately.
F3-17 0xF311 . 0 At stop
separation 1: Te frequency declines to 0 after the voltage declines to 0.
Action current for
F3-18 0xF312 V/f overcurrent 50% to 200% 150% At stop
stall
V/f overcurrent 0: Enable
F3-19 0xF313 . 1 At stop
stall suppression | 1: Disable
V/f overcurrent
F3-20 0xF314 stall suppression | 0to 100 20 At once
gain
Current
compensation
coefficient for
F3-21 0xF315 V/f overcurrent 50 to 200 50 At stop

stall action at
multiplied rated
frequency
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; Parameter Name | Value Default Change Mode

Code tion Address
Action voltage for

F3-22 0xF316 V/f overvoltage 650.0V t0 800.0 V 770.0V At stop
stall suppression
V/f overvoltage 0: Enable

F3-23 0xF317 i 1 At stop
stall suppression 1: Disable
Frequency gain

F3-24 0xF318 for V/f overvoltage | 0to 100 30 Atonce
stall suppression
Voltage gain for V/

F3-25 0xF319 fovervoltage stall | 0to 100 30 At once
suppression
Frequency rise
threshold for

F3-26 O0xF31A 0to 50 5 At stop
overvoltage stall
suppression
Slip compensation

F3-27 0xF31B . 0.1t0 10.0 0.5 At once
time constant
Automatic 0: Enable

F3-28 0xF31C . 0 At stop
frequency rise 1: Disable
Minimum motoring

F3-29 0xF31D 10 to 100 50 At stop
torque current
Maximum

F3-30 OxF31E generating torque | 10 to 100 20 At stop
current
Automatic

F3-31 OxF31F X 0to 100 50 At once
frequency rise Kp
Automatic

F3-32 0xF320 ... |0to100 50 Atonce
frequency rise Ki
Online torque

F3-33 0xF321 a4® 1 got0150 100 At stop
compensation gain

F4 Input Terminals
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Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

F4-00

0xF400

DI1

function selection

0: No function

1: Forward running (FWD)

2: Reverse running (REV)

3: Three-wire motion control

4: Forward jog (FJOG)

5: Reverse jog (RJOG)

6: Function as the UP key

T: Function as the DOWN key

8: Coast to stop

9: Fault reset (RESET)

10: Running pause

11: NO input of external fault

12: Multi-reference terminal 1

13: Multi-reference terminal 2

14: Multi-reference terminal 3

15: Multi-reference terminal 4

16: Terminal 1 for acceleration/deceleration selection
17: Terminal 2 for acceleration/deceleration selection
18: Frequency source switchover

19: Clear data set by UP/DOWN key or by terminal functioning as
UP/DOWN key

20: Running command switchover
21: Acceleration/deceleration inhibition
22: PID pause

23: PLC status reset

24: Wobble pause

25: Counter input (DIO1)

26: Counter reset

27: Length count input (DIO1)

28: Length reset

29: Torque control inhibition

32: Immediate DC braking

33: NCinput of external fault

34: Frequency modification enabling

At stop
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P N V Def h Mod
Code tion Address arameter Name alue efault Change Mode
35: Opposite to the PID action direction
36: External stop terminal 1
37: Command source switchover terminal 2
38: PID integral pause
39: Switchover between main frequency source X and preset
frequency
DI1
F4-00 0xF400 40: Switchover between auxiliary frequency Y and preset 1 At stop
function selection f
requency

42: Position lock

43: PID parameter switchover
44: User-defined fault 1

45: User-defined fault 2

(to be continued)
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Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

F4-00

0xF400

DI1 function
selection

(continued)

46:
47:
48:
49:
50:

5

—

54:
55:
56:
5T
58:
59:
60:

6

—

7

iy

Speed control/Torque control switchover
Emergency stop

External STOP terminal 2

Deceleration DC braking

Clear the current running time

: Switchover between two-wire mode and three-wire mode

Roll diameter reset

Initial roll diameter 1

Initial diameter diameter 2

Pre-driving

Switchover between winding and unwinding
Roll diameter calculation stop

Exit tension mode

: Speed limit reversed
62:
63:
64:
65:
66:
67:
68:
69:
70:

Revolution count reset

DI operation enabling

Position/Speed synchronization switchover
Pulse position increment

Pulse position decrement

Clear position synchronization deviation
Position control DI home input

Position control home search

Positioning control pause

: Switch to position control
T2:
73:
T4:
75:
76:
TT:

Switch to position control (forward run command)
Switch to position control (reverse run command)
Reserved

Multi-position selection 1

Multi-position selection 2

Multi-position selection 3

At stop
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Code tion Address
78: Multi-position selection 4
79: Multi-position selection 5
80: Positive limit switch
81: Negative limit switch
82: Switch to incremental positioning
DI1 function 83: Switch to absolute positioning
F4-00 0xF400 X 1 At stop
selection 84: Switch to degree positioning
85: Switch to degree positioning with fixed length
86: Re-positioning control command
87: Pulse synchronization switchover (pulse speed-pulse position
switchover)
88: Pulse position control (with command)
DI2 function
F4-01 0xF401 . Same as F4-00 4 At stop
selection
DI3 function
F4-02 0xF402 . Same as F4-00 9 At stop
selection
DIO1 function
F4-03 0xF403 . Same as F4-00 12 At stop
selection
DIO2 function
F4-04 0xF404 . Same as F4-00 13 At stop
selection
F4-10 0xF40A DI filter time 0.000s to 1.000s 0.010s Real time
0: Two-wire mode 1
Terminal 1: Two-wire mode 2
F4-11 0xF40B 0 At stop
command mode | 2: Three-wire mode 1
3: Three-wire mode 2
Step value of
the terminal )
F4-12 0xF40C L 0.001 Hz/s to 65.535 Hz/s 1.000 Hz/s Real time
functioning as UP/
DOWN keys
Minimum input of .
F4-13 0xF40D -10.00Vto 327.67V -10.00V Real time
Al curve 1
Percentage
F4-14 OXF40E corresponding ©o | ) 40 404 to 100.0% -100.0% Real time
minimum input of
Al curve 1
Maximum input of )
F4-15 OxF40F 0.00Vto 10.00V 10.00V Real time
Al curve 1
Percentage
corresponding to )
F4-16 0xF410 X Rk -100.0% to 100.0% 100.0% Real time
maximum input of
Al curve 1
F4-17 OxF411 All filter time 0.00 to 10.00 0.10s Real time
Minimum input of )
F4-18 0xF412 0.00Vto 655.35V 0.00Vv Real time
Al curve 2
Percentage
corresponding to )
F4-19 0xF413 . . -100.0% to 100.0% 0.0% Real time
minimum input of
Al curve 2
Maximum input of .
F4-20 OxF414 0.00Vto 10.00V 10.00V Real time
Al curve 2
Percentage
corresponding to )
F4-21 O0xF415 X R -100.0% to 100.0% 100.0% Real time
maximum input of
Al curve 2
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Code tion Address
F4-22 0xF416 Al2 filter time 0.00 to 10.00 0.10s Real time
Minimum input of .
F4-23 OxF417 0.00Vt0655.35V 0.00V Real time
Al curve 3
Percentage
corresponding to )
F4-24 0xF418 . X -100.0% to 100.0% 0.0% Real time
minimum input of
Al curve 3
Maximum input of .
F4-25 0xF419 0.00Vto 10.00V 10.00V Real time
Al curve 3
Percentage
corresponding to )
F4-26 OxF41A X R -100.0% to 100.0% 100.0% Real time
maximum input of
Al curve 3
Pulse minimum .
F4-28 0xF41C input 0.00 kHz to 655.35 kHz 0.00 kHz Real time
Percentage
corresponding to
F4-29 OXF41D PONANETo | 14,096 to 100.0% 0.0% Real time
pulse minimum
input
Pulse maximum .
F4-30 OxF41E input 0.00 kHz to 100.00 kHz 50.00 kHz Real time
Percentage
corresponding to
F4-31 OXFALF PONAINE O | 100,096 to 100.0% 100.0% Real time
pulse maximum
input
F4-32 0xF420 Pulse filter time 0.00s to 10.00s 0.10s Real time
Ones:
1: Curve 1 (2 points)
2: Curve 2 (2 points)
3: Reserved
4: Curve 4 (4 points)
5: Curve 5 (4 points)
Tens:
1: Curve 1 (2 points)
2: Curve 2 (2 points)
F4-33 0xF421 Al curve selection 321 At once
3: Reserved
4: Curve 4 (4 points)
5: Curve 5 (4 points)
Hundreds:
1: Curve 1 (2 points)
2: Curve 2 (2 points)
3: Reserved
4: Curve 4 (4 points)
5: Curve 5 (4 points)
Ones:
0: Corresponding to the minimum input
1:0.0%
Selection when Al | Tens:
F4-34 0xF422 value <minimum | 0: Corresponding to the minimum input 0 At once
inputvalue 1:0.0%
Hundreds:
0: Corresponding to the minimum input
1:0.0%
F4-35 0xF423 DI1 delay time 0.0s to 3600.0s 0.0s Real time
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Parameter Name
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Change Mode

F4-36

0xF424

DI2 delay time

0.0s to 3600.0s

0.0s

Real time

F4-37

OxF425

DI3 delay time

0.0s to 3600.0s

0.0s

Real time

F4-38

0xF426

DI active status
setting 1

Ones:

0: Active high
1: Active low
Tens:

0: Active high
1: Active low
Hundreds:

0: Active high
1: Active low
Thousands:
0: Active high
1: Active low
Ten thousands:
0: Active high

1: Active low

At stop

F4-40

0xF428

Al2 input type

0: Voltage input
1: Current input (input impedance 500 Q)
2: Current input (input impedance 250 Q)

At stop

F4-41

0xF429

DIO type

Ones:
DI/PULSE
1:DO
Tens:

0:DI

1: DO/FMP

At stop

F5 Output Terminals

F5-00

0xF500

FM terminal output
mode

0: Pulse output (FMP)
1: Digital output (FMR)

Atonce
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Change Mode

F5-01

0xF501

FMR output
function selection

0: No output

1: AC Drive running

2: Fault output (stop upon fault)

3: Frequency level detection FDT1 output
4: Frequency reach

5: Zero-speed running (no output at stop)
6: Motor overload warning

7: AC drive overload warning

8: Set count value reach

9: Designated count value reach

10: Length reach

11: PLC cycle completed

12: Cumulative running time reach

13: Frequency limited

14: Torque limited

15: Ready to run

16: Al1>AI2

17: Frequency upper limit reach

18: Frequency lower limit reach (related to operation)

19: Undervoltage output

20: Communication

23: Zero-speed running 2 (at stop)

24: Cumulative power-on time reach

25: Frequency level detection FDT2 output
26: Frequency 1 reach

27: Frequency 2 reach

28: Current 1 reach

29: Current 2 reach

30: Timing reach

3

—

:All input limit exceeded
32: AC drive output load loss
33: Reverse running

34: Zero current state

35: Module temperature reach

(to be continued)

Atonce
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tion Address

Parameter Name
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Change Mode

F5-01

0xF501

FMR output
function selection

(continued)

36: Output current limit exceeded

37: Frequency lower limit reach (output at stop)
38: Output upon abnormality (direct output upon fault or alarm)
39: Current over-temperature warning

40: Current running time reach

41: Fault output 2

42: Fault output 3

43: Position lock enabled

44: Process 1

45: Process 2

46: Process 3

47: Process 4

48: Process 5

49: Process 6

50: Process 7

At once

F5-02

0xF502

Relay function
selection

0: No output

1: AC Drive running

2: Fault output (stop upon fault)

3: Frequency level detection FDT1 output
4: Frequency reach

5: Zero-speed running (no output at stop)
6: Motor overload warning

T: AC drive overload warning

8: Set count value reach

9: Designated count value reach

10: Length reach

11: PLC cycle completed

12: Cumulative running time reach

13: Frequency limited

14: Torque limited

15: Ready to run

16: Al1 > Al2

17: Frequency upper limit reach

18: Frequency lower limit reach (related to operation)
19: Undervoltage status output

20: Communication

23: Zero-speed running 2 (at stop)

24: Cumulative power-on time reach

25: Frequency level detection FDT2 output
26: Frequency 1 reach

27: Frequency 2 reach

28: Current 1 reach

29: Current 2 reach

30: Timing reach

31: All input limit exceeded

(to be continued)

Atonce
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Change Mode

F5-02

0xF502

Relay function
selection

(continued)

32: AC drive output load loss

33: Reverse running

34: Zero current state

35: Module temperature reach
36: Output current limit exceeded

37: Frequency lower limit reach (output at stop)

38: Output upon abnormality (direct output upon fault or alarm)

39: Current over-temperature warning
40: Current running time reach

4
42: Fault output 3

fy

: Fault output 2

43: Position lock enabled

44: Process 1

45: Process 2 (brake relay signal output)
46: Process 3

47: Process 4

48: Process 5

49: Process 6

50: Process 7

At once

F5-04

0xF504

DO1 output
function selection

0: No output

1: AC Drive running

2: Fault output (stop upon fault)

3: Frequency level detection FDT1 output
4: Frequency reach

5: Zero-speed running (no output at stop)
6: Motor overload warning

T: AC drive overload warning

8: Set count value reach

9: Designated count value reach

10: Length reach

11: PLC cycle completed

12: Cumulative running time reach

13: Frequency limited

14: Torque limited

15: Ready to run

16: Al1 > AI2

17: Frequency upper limit reach

18: Frequency lower limit reach (related to operation)
19: Undervoltage output

20: Communication

23: Zero-speed running 2 (at stop)

24: Cumulative power-on time reach

25: Frequency level detection FDT2 output
26: Frequency 1 reach

27: Frequency 2 reach

(to be continued)

Atonce
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(continued)

28: Current 1 reach
29: Current 2 reach
30: Timing reach

3

—

:All input limit exceeded

32: AC drive output load loss

33: Reverse running

34: Zero current state

35: Module temperature reach

36: Output current limit exceeded

37: Frequency lower limit reach (output at stop)

DO1 output 38: Output upon abnormality (direct output upon fault or alarm)
F5-04 0xF504 X . 0 At once
function selection | 39: Current over-temperature warning

40: Current running time reach

N
—

: Fault output 2

42: Fault output 3

43: Position lock enabled
44: Process 1

45: Process 2

46: Process 3

47: Process 4

48: Process 5

49: Process 6

50: Process 7

0: Operating frequency

1: Frequency reference

2: Output current

3: Output torque

4: Output power

5: Output voltage

6: Pulse input (100.0% corresponds to 50.0 kHz)

FMR output T:AlL
F5-06 0xF506 X . 0 Atonce
function selection | 8: A2

10: Length

11: Counting value

12: Communication

13: Motor speed

14: Output current (100.0% corresponds to 1000.0 A)
15: Output voltage (100.0% corresponds to 1000.0 V)
16: Output torque (directional)
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0: Operating frequency
1: Frequency reference
2: Output current
3: Output torque
4: Output power
5: Output voltage
6: Pulse input (100.0% corresponds to 100.0 kHz)
AO1 output 7:All
F5-07 0xF507 ; P ) 0 Atonce
function selection | g: AI2
10: Length
11: Counting value
12: Communication
13: Motor speed
14: Output current (100.0% corresponds to 1000.0 A)
15: Output voltage (100.0% corresponds to 1000.0 V)
16: Output torque (directional)
Maximum
F5-09 0xF509 frequency of FMP | 0.01 kHz to 100.00 kHz 50.00 kHz Real time
output
AO1 zero offset .
F5-10 0xF50A - -100.0% to 100.0% 0.0% Real time
coefficient
F5-11 0xF50B AO1 gain -10.00 to 10.00 1.00 At once
F5-17 0xF511 FMR output delay | 0.0s to 3600.0s 0.0s Real time
F5-18 0xF512 Relay output delay | Os to 655355 0s Real time
F5-20 0xF514 DO1 output delay | 0.0s to 3600.0s 0.0s Real time
Ones:
0: Positive logic
1: Negative logic
Tens:
0: Positive logic
DO valid status . .
F5-22 O0xF516 X 1: Negative logic 0 At once
selection
Hundreds:
Thousands:
0: Positive logic
1: Negative logic
Ten thousands:
AO1 mode 0: Voltage output
F5-23 OxF517 . 0 At stop
selection 1: Current output
F6 Start/Stop Control Parameters
0: Direct start
F6-00 0xF600 Start mode 1: Flying start (asynchronous motor) 0 At once
2: Vector pre-excitation start (asynchronous motor)
0: From frequency at stop
Frequency for
F6-01 0xF601 i 1: From 50 Hz 0 At stop
flying start mode
2: From the maximum frequency
F6-02 0xF602 Flying start speed | 1to 100 20 At once
F6-03 0xF603 Start frequency 0.00 Hz to 10.00 Hz 0.00 Hz Real time
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Parameter

Communica-

P ter N Val Def: h Mod

Code tion Address arameter Name alue efault Change Mode
Start frequency

F6-04 0xF604 L 0.0s to 100.0s 0.0s At stop
holding time
Start DC braking

F6-05 0xF605 current/Pre- 0% to 100% 0% At stop
excitation current
Start DC braking

F6-06 0xF606 time/Pre- 0.0s to 100.0s 0.0s At stop
excitation time
Accelerati 0: Linear acceleration/deceleration

F6-07 OXF607 ceeleration/ 0 At stop
Deceleration mode | 1: S-curve acceleration/deceleration
Time proportion

F6-08 0xF608 of S-curve start 0.0% to 6553.5% 30.0% At stop
segment
Time proportion

F6-09 0xF609 of S-curve end 0.0% to 6553.5% 30.0% At stop
segment

0: Decelerate to stop
F6-10 0xF60A Stop mode 0 At once
1: Coast to stop

DC braking/

F6-11 0xF60B Position lock start | 0.00 Hz to 655.35 Hz 0.00 Hz Real time
frequency for stop
Waiting time of DC )

F6-12 0xF60C X 0.0s to 100.0s 0.0s Real time
braking for stop
DC braki t

F6-13 OXF60D raxINg CUMTeNt | 494 to 100% 0% Real time
for stop
DC braking time for .

F6-14 OxF60E 0.0s to 100.0s 0.0s Real time
stop

F6-15 OxF60F Braking usage rate | 0% to 100% 100% At stop
Closed-loop

F6-16 0xF610 current Kp of flying | 0 to 1000 500 Atonce
start
Closed-loop

F6-17 0xF611 current Ki of flying | 0 to 1000 800 Atonce
start
Current of flying

F6-18 0xF612 30 to 200 100 At once
start
Voltage rise time of

F6-20 0XF614 ragersell 0.55t0 3.0s 1.0s Real time
flying start
Demag-

F6-21 0xF615 netization 0.00s to 10.00s 1.00s Real time
time
Start

F6-22 0xF616 0.0% to 200.0% 0.0% Real time
pre-torque setting
Operation 0: Stop according to the value of F6-10

F6-23 OxF617 command from ) 0 At stop
power supply unit 1: Ignore stop command from the power supply unit

F6-24 0xF618 Position lock Kp 0.0t0 100.0 10.0 At once
Position lock end

F6-25 0xF619 . 0to 16383 10 Atonce
amplitude

F7: Operating Panel and Display Parameters
Parameter 1
displayed on LED X .

F7-03 0xF703 Bit 1: Running frequency (Hz) 31 Atonce

operating panel
during operation
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Parameter | Communica-
; Parameter Name | Value Default Change Mode
Code tion Address
Parameter 2
displayed on LED
F7-04 0xF704 'SP aYe on Bit 1: PID feedback 0 At once
operating panel
during operation
Parameter
displayed on the .
F7-05 0xF705 } Bit 1: Frequency reference (Hz) 51 Atonce
LED operating
panel upon stop
Load speed displa
F7-06 OXFT06 P P*Y1 0.0000 to 6.5000 1.0000 At once
coefficient
Drive unit heatsink
F7-07 OxF707 0°Cto 100°C 0°C Unchangeable
temperature
F7-08 0xF708 Product code 0.0 to 100.0 0.0 Unchangeable
C ati
F7-09 OXF709 umuiative Oh to 65535h oh Unchangeable
running time
Performance
F7-10 OXFT70A ) 0.00 to 0.00 0.00 Unchangeable
software version
Function software
F7-11 0xF70B K 0.00 to 0.00 0.00 Unchangeable
version
0: 0 decimal place
Number of decimal 1:1 decimal places
F7-12 0xF70C places for load 1 At once
. 2:2 decimal places
speed display
3:3 decimal places
Cumulative power-
F7-13 0XF70D v _u Ve pow 0hto65535h Oh Unchangeable
ontime
Cumulative power
F7-14 0xF70E . 0 0 Unchangeable
consumption
Temporary
F7-15 OXFTOF performance 0.00 0.00 Unchangeable
software version
Temporary
F7-16 0xF710 function software | 0.00 0.00 Unchangeable
version
F8 Auxiliary Functions
F8-00 0xF800 Jog frequency 0.00 Hz to 655.35 Hz 2.00 Hz Real time
Acceleration time )
F8-01 0xF801 L 0Os to 65000s 200s Real time
of jogging
Deceleration time )
F8-02 0xF802 L 0s to 65000s 200s Real time
of jogging
F8-03 0xF803 Acceleration time 2 | 0s to 65000s 0s Real time
b -
F8-04 OXF804 zecelerat'on e | 0s to 650005 0s Real time
F8-05 0xF805 Acceleration time 3 | 0s to 65000s 0s Real time
Deceleration time
F8-06 0xF806 3 0s to 65000s 0s Real time
F8-07 0xF807 Acceleration time 4 | 0s to 65000s 0s Real time
b -
F8-08 0XF808 4eCEIerat'°n e | 0s to 650005 0s Real time
F8-09 0xF809 Jump frequency 1 | 0.00 Hz to 655.35 Hz 0.00 Hz Real time
F8-10 0xF80A Jump frequency 2 | 0.00 Hz to 655.35 Hz 0.00 Hz Real time
Jump frequency .
F8-11 0xF80B ] 0.00 Hz to 655.35 Hz 0.00 Hz Real time
amplitude
Dead zone time of
F8-12 0xF80C forward/reverse 0.0s to 3000.0s 0.0s Real time
run switchover
Reverse running 0: Reverse running allowed
F8-13 0xF80D 0 Atonce
control 1: Reverse running inhibited
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Parameter Communica-
; Parameter Name | Value Default Change Mode
Code tion Address
Running mode
when running 0: Frequency lower limit
F8-14 0xF80E frequency is below | 1: Stop 0 At once
frequency lower | 5. Run at zero speed
limit
Cumulative power- .
F8-16 0xF810 . 0hto 65000 h Oh Real time
on time threshold
Cumulative
F8-17 OxF811 running time 0hto 65000 h Oh Real time
threshold
0: Disable
F8-18 0xF812 Startup protection 0 At once
1:Enable
Detection .
F8-19 0xF813 0.00 Hz to 655.35 Hz 50.00 Hz Real time
frequency (FDT1)
Frequency
F8-20 0xF814 detection 0.0% to 100.0% 5.0% Real time
hysteresis (FDT1)
Detection
F8-21 0xF815 frequency 0.0% to 100.0% 0.0% Real time
amplitude
Jump frequency
state during 0: Invalid
F8-22 0xF816 . 0 Atonce
acceleration/ 1: Valid
deceleration
Frequency for
switchover
between .
F8-25 0xF819 X i 0.00 Hz to 655.35 Hz 0.00 Hz Real time
acceleration time
1 and acceleration
time 2
Frequency for
switchover
between .
F8-26 0xF81A . X 0.00 Hz to 655.35 Hz 0.00 Hz Real time
deceleration time
1 and deceleration
time 2
0: Invalid
F8-27 0xF81B Jog preference 0 At once
1: Valid
Detection .
F8-28 0xF81C 0.00 Hz to 655.35 Hz 50.00 Hz Real time
frequency (FDT2)
Frequency
F8-29 0xF81D detection 0.0% to 100.0% 5.0% Real time
hysteresis (FDT2)
Detection .
F8-30 OxF81E 0.00 Hz to 655.35 Hz 50.00 Hz Real time
frequency 1
Detection
F8-31 OxF81F frequency 0.0% to 100.0% 0.0% Real time
amplitude 1
Detection .
F8-32 0xF820 0.00 Hz t0 655.35 Hz 50.00 Hz Real time
frequency 2
Detection
F8-33 0xF821 frequency 0.0% to 100.0% 0.0% Real time
amplitude 2
Zero current X
F8-34 0xF822 X 0.0% to 300.0% 5.0% Real time
detection level
Zero current .
F8-35 0xF823 X 0.01s to 600.00s 0.10s Real time
detection delay
Output current X
F8-36 0xF824 L 0.0% to 300.0% 200.0% Real time
overlimit threshold
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Parameter

Communica-

P N Val Def h Mod
ol tion Address arameter Name alue efault Change Mode
Software
F8-37 0xF825 overcurrent 0.00s to 600.00s 0.00s Real time
detection delay
F8-38 0xF826 Detection current 1 | 0.0% to 300.0% 100.0% Real time
Detection current )
F8-39 OxF827 . 0.0% to 300.0% 0.0% Real time
amplitude 1
F8-40 0xF828 Detection current 2 | 0.0% to 300.0% 100.0% Real time
Detection current )
F8-41 0xF829 . 0.0% to 300.0% 0.0% Real time
amplitude 2
0: Invalid
F8-42 OxF82A Timing function 0 At stop
1: Valid
0: F8-44
Timing operation
F8-43 0xF82B . . 1:AlL 0 At stop
time setting source
2: AI2
Timing operation
F8-44 0xF82C . 0.0 to 6500.0 0.0 At stop
duration
Lower limit of
F8-45 0xF82D Allinputvoltage |0.00Vto655.35V 3.10V Real time
protection value
Upper limit of
F8-46 OxF82E Allinputvoltage |0.00Vto 10.00V 6.80V Real time
protection value
Module .
F8-47 OxF82F 0°Cto 100°C 75°C Real time
temperature reach
0: The cooling fan works when the drive is running.
F8-48 0xF830 Cooling fan control 0 Atonce
1: The cooling fan works always.
F8-49 0xF831 Wakeup frequency | 0.00 Hz to 655.35 Hz 0.00 Hz Real time
F8-50 0xF832 Wakeup delay 0.0s to 6500.0s 0.0s Real time
Hibernation .
F8-51 0xF833 0.00 Hz to 655.35 Hz 0.00 Hz Real time
frequency
F8-52 0xF834 Hibernation delay | 0.0s to 6500.0s 0.0s Real time
Current running
F8-53 0xF835 R 0.0 to 6500.0 0.0 Atonce
time threshold
0: STO invalid
F8-54 0xF836 STO selection 0 At stop
1: STO valid
Deceleration time .
F8-55 0xF837 0.0s to 6500.0s 0.0s Real time
for emergency stop
Jogging through
F8-56 0xF838 LED operating 0 0 Unchangeable
panel
F9 Fault and Protection Parameters
AC drive overload
F9-00 0xF900 . Otol 0 Atonce
suppression
M
F9-01 OXF901 otoroverload 1, 5 110,00 1.00 Atonce
protection gain
Motor overload .
F9-02 0xF902 . L. 50% to 100% 80% Real time
warning coefficient
Output phase loss 0: Invalid
F9-06 0xF906 detection before 0% Real time
1: Valid
startup
0: No detection
Detection of 1: Detection before power-on
F9-07 0xF907 software short 1 At stop

circuit to ground

2: Detection before running

3: Detection before power-on and running

- 475 -



- 476 -

Appendix B Parameter List of the Drive Unit

MD810 Series AC Drive (Multidrive System) Function Guide

Parameter | Communica-
; Parameter Name | Value Default Change Mode

Code tion Address
Number of

F9-09 0xF909 automatic reset 0to 20 0 At once
times upon fault
DO action during 0: The DO does not act

F9-10 0xF90A automatic reset 0 At once

1: The DO acts.

upon fault
Time for automatic )

F9-11 0xF90B 0.1sto0 100.0s 1.0s Real time
reset upon fault
Hard hort 0: Enable

F9-12 0xF90C .ar Ware Sho 1 Unchangeable
circuit to ground 1: Disable
Type of the 1st

F9-14 OXF90E ypeotthe is 0t0 99 0 Unchangeable
fault
Type of the 2nd

F9-15 OxF90F yP 0to99 0 Unchangeable
fault
T f the 3rd

F9-16 0XF910 ype otthe ot 0t0 99 0 Unchangeable
(latest) fault
Frequency upon

F9-17 0xF911 the 3rd (latest) 0.00 Hz 0.00 Hz Unchangeable
fault
Current upon the

F9-18 0xF912 0.0A 0.0A Unchangeable
3rd (latest) fault
Bus voltage upon

F9-19 0xF913 the 3rd (latest) 0.0V 0.0V Unchangeable
fault
DI state upon the

F9-20 0xF914 0 Unchangeable
3rd (latest) fault
DO state upon the

F9-21 0xF915 0 0 Unchangeable
3rd (latest) fault
AC drive state upon

F9-22 0xF916 the 3rd (latest) 0 0 Unchangeable
fault
Power-on time

F9-23 0xF917 upon the 3rd 0 0 Unchangeable
(latest) fault
Running time upon

F9-24 0xF918 the 3rd (latest) 0 0 Unchangeable
fault
IGBT temperature

F9-25 0xF919 upon the 3rd 0.0°C 0.0°C Unchangeable
(latest) fault
Fault subcode of

F9-26 0xF91A the 3rd (latest) 0 0 Unchangeable
fault
Frequenc on

F9-27 0xF91B quency up 0.00 Hz 0.00 Hz Unchangeable
the 2nd fault
Current upon the

F9-28 0xF91C 0.0A 0.0A Unchangeable
2nd fault
Bus voltage upon

F9-29 0xF91D 0.0V 0.0V Unchangeable
the second fault
Input terminal

F9-30 0xF91E state upon the 2nd | 0 0 Unchangeable
fault
Output terminal

F9-31 OxFI1F state uponthe2nd |0 0 Unchangeable
fault
ACdri

F9-32 0xF920 C drive state upon 0 0 Unchangeable
the 2nd fault
Power-on time

F9-33 0xF921 0 Unchangeable
upon the 2nd fault
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Parameter | Communica-
; Parameter Name | Value Default Change Mode
Code tion Address
Running time upon
F9-34 0xF922 unning ime upon |, 0 Unchangeable
the 2nd fault
IGBT temperature
F9-35 0xF923 P 0.0°C 0.0°C Unchangeable
upon the 2nd fault
Fault subcode of
F9-36 0xF924 0 0 Unchangeable
the 2nd fault
Frequenc on
F9-37 OXF925 quency Up 0.00 Hz 0.00 Hz Unchangeable
the 1st fault
C t th
F9-38 0XF926 urrentupontne o 0a 0.0A Unchangeable
1st fault
Bus voltage upon
F9-39 0xF927 0.0V 0.0V Unchangeable
the 1st fault
Input terminal
F9-40 0xF928 state uponthe 1st |0 0 Unchangeable
fault
Output terminal
F9-41 0xF929 state uponthe 1st |0 0 Unchangeable
fault
AC drive state upon
F9-42 0xF92A P 0 0 Unchangeable
the 1st fault
Power-on time
F9-43 0xF92B 0 Unchangeable
upon the 1st fault
Running time upon
F9-44 0XF92C unning ime upon |, 0 Unchangeable
the 1st fault
IGBT
F9-45 0xF92D GBT temperature | . 0.0°C Unchangeable
upon the 1st fault
Fault subcode of
F9-46 0xF92E 0 0 Unchangeable
the 1st fault
Ones: E11
0: Coast to stop
1: Decelerate to stop
4: Alarm
5: Cancel
Tens: Reserved
5: Cancel
Hundreds: E13
0: Coast to stop
Fault protection
F9-48 0xF930 . P ) 1: Decelerate to stop 10050 At stop
action selection 1
4: Alarm
5: Cancel
Thousands: E14
0: Coast to stop
Ten thousands: E15
0: Coast to stop
1: Decelerate to stop
4: Alarm
5: Cancel
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

F9-49

0xF931

Fault protection
action selection 2

Ones: E16

0: Coast to stop

1: Decelerate to stop
4: Alarm

5: Cancel

Tens: Reserved

5: Cancel

Hundreds: Reserved
0: Coast to stop
Thousands: E19

0: Coast to stop

4: Alarm

5: Cancel

Ten thousands: E20
0: Coast to stop

4: Alarm

5: Cancel

50

At stop

F9-50

0xF932

Fault protection
action selection 3

Ones: E21

0: Coast to stop
Tens: E22

0: Coast to stop
5: Cancel
Hundreds: E23
0: Coast to stop
5: Cancel
Thousands: E24
0: Coast to stop
5: Cancel

Ten thousands: E25

2: Decelerate to stop

25000

At stop
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

F9-51

0xF933

Fault protection
action selection 4

Ones: E26

0: Coast to stop

1: Decelerate to stop
4: Alarm

5: Cancel

Tens: E27

0: Coast to stop

1: Decelerate to stop
4: Alarm

5: Cancel

Hundreds: E28

0: Coast to stop

1: Decelerate to stop
4: Alarm

5: Cancel
Thousands: E29

0: Coast to stop

1: Decelerate to stop
4: Alarm

5: Cancel

Ten thousands: E30
0: Coast to stop

1: Decelerate to stop
4: Alarm

5: Cancel

51111

At stop

F9-52

0xF934

Fault protection
action selection 5

Ones: E31

0: Coast to stop

1: Decelerate to stop
4: Alarm

5: Cancel

Tens: Reserved

0: Coast to stop
Hundreds: E41

0: Coast to stop

1: Decelerate to stop
4: Alarm

5: Cancel
Thousands: E42

0: Coast to stop

1: Decelerate to stop
4: Alarm

5: Cancel

Ten thousands: E43
0: Coast to stop

1: Decelerate to stop
4: Alarm

5: Cancel

101

At stop
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Parameter

Communica-

P N Val Def h Mod
ol tion Address arameter Name alue efault Change Mode
Ones: E45
0: Coast to stop
1: Decelerate to stop
4: Alarm
5: Cancel
Tens: Reserved
0: Coast to stop
Fault protection
F9-53 0xF935 ) P ) Hundreds: Reserved 5500 At stop
action selection 6
5: Cancel
Thousands: Reserved
5: Cancel
Ten thousands: Fan fault
0: Coast to stop
1: Decelerate to stop
2: Cancel
0: Current running frequency
Frequency for 1: Frequency reference
F9-54 0xF936 continuingtorun | 2: Frequency upper limit 1 At once
upon fault 3: Frequency lower limit
4: Backup frequency upon abnormality
Backup frequency
F9-55 0xF937 reference upon 60.0% to 100.0% 100.0% Real time
error
0: No temperature sensor (All used as Al input)
Motor temperature
F9-56 0xF938 1: PT100 0 Atonce
sensor type
2: PT1000
Motor over-
t t
F9-57 0XF939 emperature 0° Ct0 200° C 110°C Real time
protection
threshold
Motor over-
F9-58 0xF93A temperature alarm | 0° C to 200° C 90°C Real time
threshold
Power d|p 0: Invalid
F9-59 0xF93B ride-through 1: Deceleration 0 At stop
action 2: Decelerate to stop
Voltage
threshold
F9-60 0xF93C for pausing 80% to 100% 85% Real time
power dip
ride-through
Time threshold
for voltage
F9-61 0xF93D recovery from 0.0s to 100.0s 0.5s Real time
power dip
ride-through
Threshold
fi bli
F9-62 OXF93E doi;ena B POWEN | 6006 to 100% 80% Real time
ride-through
Load loss detection
F9-64 0xF940 0.0% to 100.0% 10.0% Real time

level




MD810 Series AC Drive (Multidrive System) Function Guide

Appendix B Parameter List of the Drive Unit

Parameter Communica-
; Parameter Name | Value Default Change Mode
Code tion Address
Load loss detection .
F9-65 0xF941 R 0.0t0 60.0 1.0s Real time
time
Overspeed )
F9-67 0xF943 . 0.0% to 50.0% 5.0% Real time
detection level
Overspeed
F9-68 0xF944 . . 0.0t0 60.0 1.0 Atonce
detection time
Detection level
F9-69 0xF945 for excessive speed 0.0% to 50.0% 20.0% Real time
deviation
Detection time
F9-70 0xF946 for excessive speed 0.0t0 60.0 5.0s Real time
deviation
Power dip ride-
F9-71 0xF947 i 0to 100 40 At once
through gain
Power dip ride-
F9-72 0xF948 . 0to 100 30 Atonce
through integral
Deceleration time
F9-73 0xF949 of power dip ride- | 0.0-300.0s 20.0s Real time
through
Group FA: Process Control PID Function
0: FA-01
1:All
PID reference 2:A12
FA-00 0xFAOO 0 Atonce
source 4: Pulse reference (DIO1)
5: Communication
6: Multi-reference
FA-01 0xFA01 PID digital setting | 0.0% to 100.0% 50.0% Real time
0: All
1:AI2
3:AIl-AI2
PID feedback 4: Pulse reference (DIO1)
FA-02 0xFA02 0 Atonce
source 5: Communication
6: AlL +Al2
7: Max. (JAI1], [AI2])
8: Min. (JAI1], |AI2])
PID action 0: Forward
FA-03 0xFAO03 i i 0 At once
direction 1: Reverse
PID reference and
FA-04 OxFAO4 0to 65535 1000 Atonce
feedback range
P ti [ gai
FA-05 OXFAO5 K;olpor 1ON2EAN 16 010 100.0 20,0 Atonce
FA-06 0xFA06 Integral time Til 0.01s to 10.00s 2.00s Real time
Diff tial ti
FA-07 OXFAOT T('ﬂeren 1AHHIME 1 0.000s to 10.000s 0.000s Real time
PID reverse cut-off .
FA-08 0xFA08 0.00 Hz t0 655.35 Hz 2.00 Hz Real time
frequency
FA-09 0xFA09 PID deviation limit | 0.0% to 100.0% 0.0% Real time
PID differential .
FA-10 OxFAOA limit 0.00% to 100.00% 0.10% Real time
PID reference ;
FA-11 OxFAOB . 0.00s to 650.00s 0.00s Real time
change time
PID feedback filter .
FA-12 0xFAOC time 0.00s to 60.00s 0.00s Real time
FA-13 0xFAOD PID error gain 0.00s to 10.00s 10.00s Real time
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; Parameter Name | Value Default Change Mode
Code tion Address
Proportional gain
FA-15 OxFAOF Kp2 0.0 to0 100.0 20.0 At once
FA-16 0xFA10 Integraltime Ti2 | 0.01s to 10.00s 2.00s Real time
Differential time Td )
FA-17 OxFA11l ) 0.000s to 10.000s 0.000s Real time
0: No switchover
1: DI
PID parameter 2: Automatic switchover based on deviation
FA-18 OxFA12 switchover o . 0 Atonce
condition 3: Automatic switchover based on running frequency
6: Automatic adjustment based on roll diameter
7: Adjustment based on percentage of maximum roll diameter
PID parameter
FA-19 0xFA13 switchover 0.0% to 6553.5% 20.0% Real time
deviation 1
PID parameter
FA-20 0xFA14 switchover 0.0% to 100.0% 80.0% Real time
deviation 2
FA-21 OxFA15 PID initial value 0.0% to 100.0% 0.0% Real time
Active time of PID )
FA-22 OxFA16 . 0.00s to 650.00s 0.00s Real time
initial value
Maximum
deviation between .
FA-23 OxFAL7 ) 0.00% to 100.00% 1.00% Real time
two outputs in
forward direction
Maximum
deviation between .
FA-24 OxFA18 ) 0.00% to 100.00% 1.00% Real time
two outputsin
reverse direction
0: Invalid
FA-25 0xFA19 PID integral 0 At once
1: Valid
Detection level of
FA-26 OXFALA 0.0% to 100.0% 0.0% Real time
PID feedback loss
Detection time of .
FA-27 OxFA1B 0.0s t0 20.0s 0.0s Real time
PID feedback loss
FB Wobble Function, Fixed Length, and Counting
Wobble setting 0: Relative to the central frequency
FB-00 0xFBOO 0 At once
mode 1: Relative to the maximum frequency
FB-01 0xFBO1 Wobble amplitude | 0.0% to 100.0% 0.0% Real time
Jump frequency )
FB-02 0xFBO02 . 0.0% to 50.0% 0.0% Real time
amplitude
FB-03 0xFB03 Wobble cycle 0.1s to 3000.0s 10.0s Real time
Triangular wave
FB-04 0xFB04 rising time of 0.1% to 100.0% 50.0% Real time
wobble frequency
FB-05 0xFB05 Length reference | 0 m to 65535 m 1000 m Real time
FB-06 0xFBO06 Actual length 0 mto 65535 m 0m Real time
Number of pulses
FB-07 OXFBOT P 0.1t0 65535 100.0 Atonce
per meter
Count value
FB-08 0xFBO8 1to0 65535 1000 At once
reference
Designated count
FB-09 0xFB09 1to 65535 1000 At once
value
Reset mode 0: Edge-triggered
FB-10 0xFBOA of number of 0 Atonce
. 1: Level-triggered
revolutions
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; Parameter Name | Value Default Change Mode
Code tion Address
Reset signal 0: Disable
FB-11 0xFBOB of number of 0 At once
revolutions 1 Reset
Revolution count 0: Not saved
FB-12 0xFBOC retention upon 0 At once
. 1: Saved
power failure
Initial number of
FB-13 0xFBOD . 0 to 65535 0 Atonce
revolutions
N f
FB-14 OXFBOE umeratorof 1 0 65535 1 Atonce
transmission ratio
Denominator of
FB-15 OxFBOF L . 1to 65535 1 Atonce
transmission ratio
Number of
FB-16 0xFB10 actual running 0to 65535 0 Atonce
revolutions
Number of running
FB-17 OxFB11 . 0to 65535 0 Atonce
revolutions
Running revolution
FB-18 O0xFB12 1to 65535 1 Atonce
accuracy
Revolution count | 0: Forward
FB-19 0xFB13 i i 0 At once
direction 1: Reverse
FC Multi-reference and Simple PLC
FC-00 0xFC00 Multi-reference 0 | -100.0% to 100.0% 0.0% Real time
FC-01 0xFCO1 Multi-reference 1 -100.0% to 100.0% 0.0% Real time
FC-02 0xFC02 Multi-reference2 | -100.0% to 100.0% 0.0% Real time
FC-03 0xFC03 Multi-reference3 | -100.0% to 100.0% 0.0% Real time
FC-04 0xFC04 Multi-reference 4 -100.0% to 100.0% 0.0% Real time
FC-05 0xFC05 Multi-reference 5 | -100.0% to 100.0% 0.0% Real time
FC-06 0xFC06 Multi-reference 6 | -100.0% to 100.0% 0.0% Real time
FC-07 0xFCo7 Multi-reference 7 | -100.0% to 100.0% 0.0% Real time
FC-08 0xFC08 Multi-reference 8 | -100.0% to 100.0% 0.0% Real time
FC-09 0xFC09 Multi-reference 9 -100.0% to 100.0% 0.0% Real time
FC-10 0xFCOA Multi-reference 10 |-100.0% to 100.0% 0.0% Real time
FC-11 0xFCOB Multi-reference 11 | -100.0% to 100.0% 0.0% Real time
FC-12 0xFCOC Multi-reference 12 | -100.0% to 100.0% 0.0% Real time
FC-13 0xFCOD Multi-reference 13 | -100.0% to 100.0% 0.0% Real time
FC-14 0xFCOE Multi-reference 14 | -100.0% to 100.0% 0.0% Real time
FC-15 OxFCOF Multi-reference 15 |-100.0% to 100.0% 0.0% Real time
0: Stop after running one cycle
Simple PLC ] .
FC-16 0xFC10 ) 1: Keep final values after running one cycle 0 At once
running mode
2: Repeat after running one cycle
Ones:
0: Non-retentive upon power failure
Simple PLC 1: Retentive upon power failure
FC-17 OxFC11 retention selection 0 At once
. Tens:
upon power failure
0: Non-retentive upon stop
1: Retentive upon stop
Running time of
FC-18 0xFC12 multi-reference 0 | 0.0s (h) to 6553.5s (h) 0.0s (h) Real time
set by simple PLC
Acceleration/
Deceleration time
FC-19 0xFC13 . Oto3 0 At once
of multi-reference
0 set by simple PLC
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

FC-20

OxFC14

Running time of
multi-reference 1
set by simple PLC

0.0s (h) to 6553.5s (h)

0.0s (h)

Real time

FC-21

0xFC15

Acceleration/
Deceleration time
of multi-reference
1 set by simple PLC

0to3

Atonce

FC-22

O0xFC16

Running time of
multi-reference 2
set by simple PLC

0.0s (h) to 6553.5s (h)

0.0s (h)

Real time

FC-23

OxFC17

Acceleration/
Deceleration time
of multi-reference
2 set by simple PLC

Oto3

Atonce

FC-24

0xFC18

Running time of
multi-reference 3
set by simple PLC

0.0s (h) to 6553.5s (h)

0.0s (h)

Real time

FC-25

O0xFC19

Acceleration/
Deceleration time
of multi-reference
3 set by simple PLC

Oto3

Atonce

FC-26

OxFCIA

Running time of
multi-reference 4
set by simple PLC

0.0s (h) to 6553.5s (h)

0.0s (h)

Real time

FC-27

O0xFC1B

Acceleration/
Deceleration time
of multi-reference
4 set by simple PLC

Oto3

At once

FC-28

OxFC1C

Running time of
multi-reference 5
set by simple PLC

0.0s (h) to 6553.5s (h)

0.0s (h)

Real time

FC-29

OxFC1D

Acceleration/
Deceleration time
of multi-reference
5 set by simple PLC

0to3

Atonce

FC-30

OxFC1E

Running time of
multi-reference 6
set by simple PLC

0.0s (h) to 6553.5s (h)

0.0s (h)

Real time

FC-31

OxFC1F

Acceleration/
Deceleration time
of multi-reference
6 set by simple PLC

Oto3

Atonce

FC-32

0xFC20

Running time of
multi-reference 7
set by simple PLC

0.0s (h) to 6553.5s (h)

0.0s (h)

Real time

FC-33

OxFC21

Acceleration/
Deceleration time
of multi-reference
7 set by simple PLC

Oto3

Atonce

FC-34

0xFC22

Running time of
multi-reference 8
set by simple PLC

0.0s (h) to 6553.5s (h)

0.0s (h)

Real time

FC-35

0xFC23

Acceleration/
Deceleration time
of multi-reference
8 set by simple PLC

0to3

At once

FC-36

0xFC24

Running time of
multi-reference 9
set by simple PLC

0.0s (h) to 6553.5s (h)

0.0s (h)

Real time
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

FC-37

OxFC25

Acceleration/
Deceleration time
of multi-reference
9 set by simple PLC

Oto3

Atonce

FC-38

0xFC26

Running time of
multi-reference 10
set by simple PLC

0.0s (h) to 6553.5s (h)

0.0s (h)

Real time

FC-39

OxFC27

Acceleration/
Deceleration time
of multi-reference
10 set by simple
PLC

0to3

At once

FC-40

OxFC28

Running time of
multi-reference 11
set by simple PLC

0.0s (h) to 6553.5s (h)

0.0s (h)

Real time

FC-41

0xFC29

Acceleration/
Deceleration time
of multi-reference
11 set by simple
PLC

0to3

Atonce

FC-42

OxFC2A

Running time of
multi-reference 12
set by simple PLC

0.0s (h) to 6553.5s (h)

0.0s (h)

Real time

FC-43

0xFC2B

Acceleration/
Deceleration time
of multi-reference
12 set by simple
PLC

Oto3

Atonce

FC-44

0xFC2C

Running time of
multi-reference 13
set by simple PLC

0.0s (h) to 6553.5s (h)

0.0s (h)

Real time

FC-45

0xFC2D

Acceleration/
Deceleration time
of multi-reference
13 set by simple
PLC

0to3

Atonce

FC-46

OxFC2E

Running time of
multi-reference 14
set by simple PLC

0.0s (h) to 6553.5s (h)

0.0s (h)

Real time

FC-47

OxFC2F

Acceleration/
Deceleration time
of multi-reference
14 set by simple
PLC

Oto3

Atonce

FC-48

0xFC30

Running time of
multi-reference 15
set by simple PLC

0.0s (h) to 6553.5s (h)

0.0s (h)

Real time

FC-49

OxFC31

Acceleration/
Deceleration time
of multi-reference
15 set by simple
PLC

0to3

At once

FC-50

OxFC32

PLC operating time
unit

0: s (second)
1:h (hour)

Atonce
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

FC-51

OxFC33

Multi-reference 0
setting mode

0: FC-00

1: All

2: AI2

4: Pulse setting (DIO1)
5:PID

6: F0-08 (Preset frequency), which can be modified by UP/DOWN

key

At once

FD Communication Paramete

rs

FD-00

0xFDOO

Baud rate

0:300 bps

1: 600 bps
2:1200 bps
3:2400 bps
4:4800 bps
5:9600 bps
6:19200 bps
7:38400 bps
8:57600 bps
9: 115200 bps

Atonce

FD-01

O0xFDO1

Data format

0: No check (8-N-2)

1: Even parity check (8-E-1)
2: 0dd parity check (8-0-1)
3:8-N-1

Atonce

FD-02

0xFD02

Local address

0to 247

Atonce

FD-03

0xFD03

Response delay

0msto20ms

2ms

Real time

FD-04

0xFD04

Comm.

timeout period

0.0s to 60.0s

0.0s

Real time

FD-06

0xFDO6

Comm.

fault reset

Otol

At stop

FD-09

0xFD09

Comm.

status

Ones: CANopen

0: Stop

1: Initialization

2: Pre-operational
8: Running

Tens: CANlink

0: Stop

1: Initialization

2: Pre-operational
8: Running
Hundreds: PROFIBUS DP
0: Stop

1: Initialization
2:-

8: Running

Unchangeable

FD-10

0xFDOA

CANopen/
CANlink

switchover

1: CANopen
2: CANLINK

At stop

FD-11

0xFDOB

CiA 402

0: Enable
1: Disable

At stop
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Parameter Communica-
; Parameter Name | Value Default Change Mode
Code tion Address
0: 20 kbps
1: 50 kbps
2:100 kbps
FD-12 0xFDOC CAN baud rate 3:125 kbps 5 At stop
4:250 kbps
5:500 kbps
6: 1 Mbps
CAN stati
FD-13 OXFDOD station 1to 127 1 At stop
number
Number of CAN
FD-14 O0xFDOE frames received 0to 65535 1 Unchangeable
per unit of time
Maximum n
umber of error
FD-15 OXFDOF frames 0to0 65535 1 Unchangeable
received by
node
Maximum
number of
FD-16 0xFD10 0to 65535 1 Unchangeable
error frames
sent by node
Number of bus
disconnection
FD-17 0xFD11 times per unit 0to 65535 1 Unchangeable
of time
Power supply
FD-18 0xFD12 1t099 1 At stop
unit No.
CAN comm.
FD-19 0xFD13 disconnection 1to15 3 At stop
coefficient
PROFIBUS
FD-20 O0xFD14 DP comm. 0to 125 0 At stop
address
PROFIBUS
FD-21 OXFD15 DP comm. 0to 65535 0 At stop
disconnection
coefficient
Timeout
of comm.
0: Enable
FD-28 OXFD1C between power 1 At once
supply unit and 1: Disable
drive unit
(A16.13)
Number of
RPDO1 and
FD-30 OXFD1E 0to0 65535 1 Unchangeable
RPDO2
mapped bytes
Number of
TPDO1 and
FD-31 OXFD1F 0to 65535 1 Unchangeable
RPDO2 mapped
bytes
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Parameter | Communica-
; Parameter Name | Value Default Change Mode
Code tion Address
Mapping mode
switchover of 0: Non-retentive upon communication-based mode switchover
FD-32 0xFD20 . At stop
parametersin 1: Retentive upon communication-based mode switchover
AF group
0: Ordinary mode
FD-34 0xFD22 CANopen mode 0 At stop
1: Expert mode
CANopen
FD-35 0xFD23 0to 65535 00.1 ms At stop
inhibition time
CANopen event
FD-36 O0xFD24 R 0to 65535 0ms At stop
time
Modbus
FD-94 OxFD5E software 0to 65535 0 Unchangeable
version
CANlink
FD-95 OxFD5F software 0to 65535 0 Unchangeable
version
CANopen
FD-96 0xFD60 software 0to 65535 0 Unchangeable
version
PROFIBUS DP
FD-97 0xFD61 software 0to 65535 0 Unchangeable
version
PROFIBUS DP
FD-98 0XFD62 gateway software | 0to 65535 0 Unchangeable
version
Modbus gatewa
FD-99 0xFD63 8 ) y 0to 65535 0 Unchangeable
software version
FE User-defined Parameters
User-defined
FE-00 OxFEOO 0 0 Atonce
parameter 0
-defi
FE-01 OxFEO1 User-defined 0 0 Atonce
parameter 1
User-defined
FE-02 OxFEQ2 0 0 Atonce
parameter 2
User-defined
FE-03 OxFEO3 0 0 Atonce
parameter 3
User-defined
FE-04 OxFEO4 0 0 Atonce
parameter 4
User-defined
FE-05 OxFEO5 0 0 Atonce
parameter 5
User-defined
FE-06 OxFE06 0 0 Atonce
parameter 6
User-defined
FE-O7 OxFEOQT 0 0 Atonce
parameter 7
User-defined
FE-08 OxFEO8 0 0 Atonce
parameter 8
-defined
FE-09 OXFE09 User-define 0 0 Atonce
parameter 9
User-defined
FE-10 OxFEOA 0 0 Atonce
parameter 10
_defi
FE-11 OxFEOB User-defined 0 0 Atonce
parameter 11
User-defined
FE-12 OxFEOC 0 0 Atonce
parameter 12
User-defined
FE-13 OxFEOD 0 0 Atonce
parameter 13
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Parameter | Communica-
; Parameter Name | Value Default Change Mode
Code tion Address
User-defined
FE-14 OXFEQOE 0 0 Atonce
parameter 14
_defi
FE-15 OxFEOF User-defined 0 0 Atonce
parameter 15
User-defined
FE-16 OxFE10 0 0 At once
parameter 16
User-defined
FE-17 OxFE11 0 0 Atonce
parameter 17
_defi
FE-18 OxFE12 User-defined 0 0 At once
parameter 18
User-defined
FE-19 OXFE13 0 0 Atonce
parameter 19
User-defined
FE-20 OxFE14 0 0 Atonce
parameter 20
User-defined
FE-21 OxFE15 0 0 At once
parameter 21
User-defined
FE-22 OXFE16 0 0 Atonce
parameter 22
_defi
FE-23 OXFELT User-defined 0 0 Atonce
parameter 23
User-defined
FE-24 OxFE18 0 0 At once
parameter 24
User-defined
FE-25 OxFE19 0 0 Atonce
parameter 25
_defi
FE-26 OxFELA User-defined 0 0 At once
parameter 26
User-defined
FE-27 OXFE1B 0 0 Atonce
parameter 27
User-defined
FE-28 OxFE1C 0 0 Atonce
parameter 28
User-defined
FE-29 OxFELD 0 0 At once
parameter 29
User-defined
FE-30 OXFE1E 0 0 Atonce
parameter 30
_defi
FE-31 OxFELF User-defined 0 0 Atonce
parameter 31
FF: Factory Parameters
FF-01 OxFFO1 AC drive model 1to0 537 8 At stop
FF-02 OxFF02 G/P model 1 1 At stop
FF-03 OxFF03 AC drive power 0.0 kW to 6553.5 kW 0.0 kw Unchangeable
FF-04 OxFFO4 Temperature curve | 1to2 1 At stop
Phases Uand V
FF-05 OxFFO5 current sampling | 90.00% to 110.00% 100.00% At stop
gain deviation
Phases Uand W
FF-06 OxFFO6 current sampling | 90.0% to 110.0% 100.0% At stop
gain deviation
Transistor voltage
FF-07 OxFFO7 drop 0.00-655.35 0.00 Unchangeable
Voltage correction )
FF-08 OxFF08 o 85.0% to 140.0% 100.0% Real time
coefficient
C t ti
FF-09 OXFFO09 urrent Cormection | g5 0% to 115.0% 100.0% Real time
coefficient
Al/AO correction
FF-11 OxFFOB ) 0to273 0 At stop
parameter display
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Parameter | Communica-
; Parameter Name | Value Default Change Mode
Code tion Address
Comm.
FF-12 OXFFOC selection of power |0 0 Atonce
supply unit
Setting of any
FF-13 OxFFOD memory data 0 to 65535 0 Atonce
address
FP User Parameters
FP-00 0x1F00 User password 0to 65535 0 Unchangeable
0: Disable
1: Restore to default settings mode 1
Parameter 2: Clear records
FP-01 Ox1FO01 o 1 At once
initialization 4: Restore user parameters from backup
501: Back up current user parameters
502: Restore to default settings mode 2
Ones:
0: Hidden
Function 1: Displayed
FP-02 0x1F02 . 1 At once
parameter display | Tens:
0: Hidden
1: Displayed
Ones:
0: Hidden
Individualized 1: Displayed
FP-03 0x1FO03 . 0 At once
parameter display | Tens:
0: Hidden
1: Displayed
Parameter 0: Parameters can be modified.
FP-04 0x1F04 modification 0 Atonce
f ’ 1: Parameters cannot be modified.
unction
A0 Torque Control and Limit Parameters
Speed/Torque 0: Speed control
A0-00 0XA000 peed/Torg 0 At stop
control mode 1: Torque control
0: A0-03
1:AlL
2: AI2
Torque reference
A0-01 0xA001 4: Pulse reference 0 At stop
source
5: Communication (1000H)
6: Min. (Al1, Al2)
7: Max. (Al1, Al2)
Torque digital )
A0-03 0xA003 k -2.000% to 2.000% 1.000% Real time
setting
A0-04 0xA004 Torque filter time | Os to 5000s 0s Real time
Digital setting of )
A0-05 0xA005 . -120.0% to 120.0% 0.0% Real time
speed limit
Torque X
A0-07 0xA007 X i 0.00s to 650.00s 1.00s Real time
acceleration time
Torque .
A0-08 0xA008 . . 0.00s to 650.00s 1.00s Real time
deceleration time
Speed limit 0:A0-05
A0-09 0XA009 ’ 0 At once
reference source 1: Frequency source
A0-10 0xAO0A Speed limit offset | 0.00 to 655.35 5.00 At once
Active mode of 0: Bi-directional offset
AO-11 0xA00B e 0 At stop
speed limit offset | 1: Uni-directional offset
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Parameter Communica-
Code tion Address

Parameter Name

Value

Default

Change Mode

A0-12 0xA00C

Frequency
acceleration time

0.0s to 6500.0s

1.0s

Real time

A0-13 0xA00D

Frequency
deceleration time

0.0s to 6500.0s

1.0s

Real time

A0-14 OxAOOE

Torque mode
switchover

0: No switchover
1: Switch to speed mode at stop
2: The target torque is 0 at stop.

At stop

Al Virtual DI/DO Parameters

A1-00 0xA100

VDI1 function
selection

: No function

: Forward running (FWD)

: Reverse running (REV)

: Three-wire motion control
: Forward jog (FJOG)

: Reverse jog (RJOG)

: Function as the UP key

: Function as the DOWN key
: Coast to stop

: Fault reset (RESET)

© oo N o U B~ W N = O

10: Running pause

11: NO input of external fault
12: Multi-reference terminal 1
13: Multi-reference terminal 2
14: Multi-reference terminal 3

15: Multi-reference terminal 4

16: Terminal 1 for acceleration/deceleration selection
17: Terminal 2 for acceleration/deceleration selection
18: Frequency source switchover

19: Clear data set by UP/DOWN key or by terminal functioning as

UP/DOWN key

20: Running command switchover

21: Acceleration/deceleration inhibition

22: PID pause

(to be continued)

At stop
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P N V Def h Mod
Code tion Address arameter Name alue efault Change Mode

(continued)

23: PLC status reset

24: Wobble pause

25: Counter input (DIO1)

26: Counter reset

27: Length count input (DIO1)

28: Length reset

29: Torque control inhibition

32: Immediate DC braking

33: NCinput of external fault

34: Frequency modification enabling

35: Opposite to the PID action direction

36: External stop terminal 1

37: Command source switchover terminal 2
38: PID integral pause

39: Switchover between main frequency X and preset frequency

40: Switchover between auxiliary frequency Y and preset
frequency
42: Position lock
Al1-00 0xA100 VDIL function 43: PID parameter switchover 0 At stop
selection
44: User-defined fault 1
45: User-defined fault 2
46: Speed control/Torque control switchover
47: Emergency stop
48: External STOP terminal 2
49: Deceleration DC braking
50: Clear the current running time

5

—

: Switchover between two-wire mode and three-wire mode
54: Roll diameter reset

55: Initial roll diameter 1

56: Initial roll diameter 2

57: Pre-driving

58: Switchover between winding and unwinding

59: Roll diameter calculation stop

60: Exit tension mode

6

—

: Speed limit reversed
62: Revolution count reset
63: DI operation enabling

(to be continued)
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

A1-00

0xA100

VDI1 function
selection

(continued)

64:
65:
66:
67:
68:
69:
70:

7

—

15:
T6:
Tr:
78:
79:
80:

8

—_

85:
86:

87: Pulse synchronization switchover (pulse speed-pulse position

Position/Speed synchronization switchover
Pulse position increment

Pulse position decrement

Clear position synchronization deviation
Position control DI home input

Position control home search

Positioning control pause

: Switch to position control
72:
73:
4:

Switch to position control (forward run command)
Switch to position control (reverse run command)
Reserved

Multi-position selection 1

Multi-position selection 2

Multi-position selection 3

Multi-position selection 4

Multi-position selection 5

Positive limit switch

: Negative limit switch
82:
83:
84:

Switch to incremental positioning

Switch to absolute positioning

Switch to degree positioning

Switch to degree positioning with fixed length

Re-positioning control command

switchover)

88:

Pulse position control (with command)

89-89: Reserved

At stop

Al-01

0xA101

VDI2 function
selection

Same as A1-00

At stop

Al1-02

0xA102

VDI3 function
selection

Same as A1-00

At stop

Al1-03

0xA103

VDI4 function
selection

Same as A1-00

At stop

Al-04

0xA104

VDI5 function
selection

Same as A1-00

At stop
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P N Val Def h Mod
ol tion Address arameter Name alue efault Change Mode

Ones:

0: A1-06

1: DO state
2: Dl state
Tens:

0: A1-06

1: DO state
2: Dl state
Hundreds:

VDI state setting | 0:A1-06
A1-05 0XA105 . estop
source 1:DO state

2: Dl state
Thousands:

0: A1-06

1: DO state

2: Dl state

Ten thousands:
0: A1-06

1: DO state

2: Dl state

Ones:

0: Invalid
1: Valid
Tens:

0: Invalid
1: Valid
Hundreds:
A1-06 0xA106 VDI state setting 0: Invalid 0 Atonce
1: Valid
Thousands:

0: Invalid

1: Valid

Ten thousands:
0: Disabled

1: Valid
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

Al1-07

0xA107

Al function
selection (used as
DI)

0: No function

1: Forward running (FWD)

2: Reverse running (REV)

3: Three-wire control

4: Forward jog (FJOG)

5: Reverse jog (RJOG)

6: Function as the UP key

T: Function as the DOWN key

8: Coast to stop

9: Fault reset (RESET)

10: Running pause

11: NO input of external fault

12: Multi-reference terminal 1

13: Multi-reference terminal 2

14: Multi-reference terminal 3

15: Multi-reference terminal 4

16: Terminal 1 for acceleration/deceleration selection
17: Terminal 2 for acceleration/deceleration selection
18: Frequency source switchover

19: Clear data set by UP/DOWN key or by terminal functioning as
UP/DOWN key

20: Running command switchover

21: Acceleration/deceleration inhibition
22: PID pause

23: PLC status reset

=

24: Wobble pause

25: Counter input (DIO1)

26: Counter reset

27: Length count input (DIO1)

28: Length reset

29: Torque control inhibition

32: Immediate DC braking

33: NCinput of external fault

34: Frequency modification enabling
35: Opposite to the PID action direction
36: External stop terminal 1

37: Command source switchover terminal 2
38: PID integral pause

(to be continued)

At stop
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Parameter

Communica-

mode

2: Optimization mode 2

P N Val Def h Mod
Code tion Address arameter Name alue efault Change Mode
(continued)
39: Switchover between main frequency source X and preset
frequency
40: Switchover between auxiliary frequency Y and preset
frequency
42: Position lock selection
43: PID parameter switchover
44: User-defined fault 1
45: User-defined fault 2
46: Speed control/Torque control switchover
Al function 47: Emergency stop
Al1-07 0xA107 se)lectlon (used as 48: External STOP terminal 2 0 At stop
DI
49: Deceleration DC braking
50: Clear the current running time
51: Switchover between two-wire mode and three-wire mode
54: Roll diameter reset
55: Initial roll diameter 1
56: Initial roll diameter 2
57: Pre-driving
58: Switchover between winding and unwinding
59: Roll diameter calculation stop
60: Exit tension mode
Al2 function
A1-08 0xA108 selection (used as | Same as A1-07 0 At stop
DI)
Ones:
0: Active high
Active status of Al | 1: Active low
Al-10 O0xAL0A 0 At stop
used as DI Tens:
0: Active high
1: Active low
A5 Control Optimization Parameters
Frequency upper
A5-00 0xA500 limit for DPWM 0.00 Hz to 600.00 Hz 200.00 Hz Real time
switchover
PWM modulation | 0: Asynchronous modulation
A5-01 0xA501 ) 0 Atonce
mode 1: Synchronous modulation
Dead-zone 0: Not compensated
A5-02 0xA502 compensation 1 At stop
1: Compensated
mode
Random PWM
A5-03 0xA503 0to 10 0 Atonce
depth
0: Enable
A5-04 0xA504 Fast current limit 0 At once
1: Disable
A5-05 0xA505 Sampling delay 1to13 5 At once
Undervoltage .
A5-06 0xA506 60.0% to 140.0% 100.0% Real time
threshold
0: No optimization
SVC optimization o
A5-07 0xA507 1: Optimization mode 1 1 At stop
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

A6 Al Curve Settings

A6-00

0xA600

Minimum input of
curve 4

-10.00 Vto 327.67V

0.00Vv

Real time

A6-01

0xA601

Percentage
corresponding to
minimum input of
curve 4

-100.0% to 100.0%

0.0%

Real time

AG-02

0xA602

Input of curve 4
inflection point 1

-327.68 Vto 327.67V

3.00V

Real time

A6-03

0xA603

Percentage
corresponding to
input of curve 4
inflection point 1

-100.0% to 100.0%

30.0%

Real time

A6-04

0xA604

Input of curve 4
inflection point 2

-327.68 Vto 327.67V

6.00V

Real time

A6-05

0xA605

Percentage
corresponding to
input of curve 4
inflection point 2

-100.0% to 100.0%

60.0%

Real time

A6-06

0xA606

Maximum input of
curve 4

-327.68 Vt0 10.00V

10.00V

Real time

A6-07

0xA607

Percentage
corresponding to
maximum input of
curve 4

-100.0% to 100.0%

100.0%

Real time

A6-08

0xA608

Curve 5 minimum
input

-10.00 Vto 327.67V

-10.00V

Real time

A6-09

0xA609

Percentage
corresponding to
minimum input of
curve5

-100.0% to 100.0%

-100.0%

Real time

A6-10

OxAGOA

Input of curve 5
inflection point 1

-327.68 Vto 327.67V

-3.00V

Real time

A6-11

0xA60B

Percentage
corresponding to
input of curve 5
inflection point 1

-100.0% to 100.0%

-30.0%

Real time

AG-12

0xA60C

Input of curve 5
inflection point 2

-327.68 Vto 327.67V

3.00V

Real time

A6-13

0xA60D

Percentage
corresponding to
input of curve 5
inflection point 2

-100.0% to 100.0%

30.0%

Real time

AG-14

OxAGOE

Curve 5 maximum
input

-327.68 Vt0 10.00 V

10.00V

Real time

A6-15

OxAGOF

Percentage
corresponding to
maximum input of
curve5

-100.0% to 100.0%

100.0%

Real time

AG-24

0xA618

All jump point

-100.0% to 100.0%

0.0%

Real time

AG-25

0xA619

Alljump
amplitude

0.0% to 100.0%

0.5%

Real time

AG-26

OxA61A

Al2 jump point

-100.0% to 100.0%

0.0%

Real time

AG-27

0xA61B

Al2 jump
amplitude

0.0% to 100.0%

0.5%

Real time

A9 Vector Control Supplementary Parameters
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

A9-00

0xA900

Online auto-
tuning of rotor
time constant for
asynchronous
motor

0: Disable
1: Enable

Atonce

A9-01

0xA901

Auto-tuning of
rotor resistance
gain for
asynchronous
motors in FVC
mode

0to 100

Atonce

A9-02

0xA902

Auto-tuning of
rotor resistance
starting frequency
for asynchronous
motors in FVC
mode

2 Hzto 100 Hz

THz

Real time

A9-03

0xA903

Observed
magnetic field
coefficient of
asynchronous
motors in FVC
mode

30to 150

40

Atonce

A9-04

0xA904

Maximum torque
limit coefficient
in the field-
weakening range
for asynchronous
motors

30to 150

80

At once

A9-05

0xA905

Speed filter of
asynchronous
motor in SVC mode

5msto32ms

15ms

Real time

A9-06

0xA906

Speed feedback
processing of
asynchronous
motor during
speed controlin
SVC mode

0: No special processing

1: Limit the minimum synchronous frequency based on load

change

2: Output the fixed current at low running speed

3: Output the fixed current at low running speed

Atonce

A9-07

0xA907

Magnetic field
regulation
bandwidth of
asynchronous
motor in SVC mode

0.0Hzto 8.0 Hz

2.0Hz

Real time

A9-08

0xA908

Low-speed
running current

of asynchronous
motor in SVC mode

30to 170

100

Atonce

A9-09

0xA909

Switchover
frequency for fixed
current output

of asynchronous
motor in SVC mode

2.0 Hzt0 100.0 Hz

3.0Hz

Real time

A9-10

0xA90A

Speed fluctuation
suppression
coefficient of
asynchronous
motor in SVC mode

0to6

At once

A9-11

0xA90B

Acceleration/
Deceleration time
of asynchronous
motor in SVC mode

0.1s to 3000.0s

20.0s

Real time
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

A9-12

0xA90C

Quick auto-
tuning of stator
resistance before
asynchronous
motor start

0: Disable
1: Enable

Atonce

A9-13

0xA90D

Quick auto-tuning
of stator resistance
coefficient 1 for
asynchronous
motors

0t0 65535

At stop

A9-14

OxA90E

Quick auto-tuning
of stator resistance
coefficient 2 for
asynchronous
motor

0t0 65535

At stop

A9-15

OxA90F

Quick auto-tuning
of stator resistance
coefficient 3 for
asynchronous
motor

0t0 65535

At stop

A9-17

0xA911

Real-time angle
of synchronous
motor

0to0 65535

Unchangeable

A9-18

0xA912

Initial position
angle detection
of synchronous
motor

0: Detection upon running
1: No detection

2: Detection upon initial power-on

Atonce

A9-20

0xA914

Field weakening
mode selection

0: Automatic field weakening
1: Adaptive field weakening for synchronous motor
2: Hybrid field weakening for synchronous motor

3: No field weakening

At stop

A9-21

0xA915

Field weakening
gain of
synchronous
motor

0to 50

Atonce

A9-22

0xA916

Margin of output
voltage upper limit
of synchronous
motor

0% to 50%

5%

Real time

A9-23

0xA917

Maximum force
adjustment gain
of synchronous
motor

20% to 300%

100%

Real time

A9-24

0xA918

Adjustment gain
of calculated
excitation current
of synchronous
motor

40% to 200%

100%

Real time

A9-25

0xA919

Integral gain for
speed estimation
of synchronous
motor in SVC mode

5t0 1000

30

Atonce

A9-26

OxA91A

Proportional

gain for speed
estimation of
synchronous
motor in SVC mode

5t0300

20

Atonce
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Parameter Communica-
] Parameter Name | Value Default Change Mode
Code tion Address
Estimated
speed filter of
A9-27 0xA91B 10 to 2000 100 Atonce
synchronous
motor in SVC mode
Minimum carrier
frequency of
A9-28 0xA91C 8 to 65535 20 Atonce
synchronous
motor in SVC mode
Low-speed
excitation current X
A9-29 0xA91D 0% to 80% 30% Real time
of synchronous
motor in SVC mode
AC Al/AQ Correction
All
AC-00 OXAC00 measured -10.000V to 10000V 2,000V Real time
voltage 1
All displayed )
AC-01 0xACO1 -10.000 V to 10.000 V 2.000V Real time
voltage 1
All measured .
AC-02 0xAC02 -10.000V to 10.000 V 8.000V Real time
voltage 2
All displayed )
AC-03 0xACO03 -10.000 V to 10.000 V 8.000V Real time
voltage 2
Al2 measured )
AC-04 0xAC04 -10.000 V to 10.000 V 2.000V Real time
voltage 1
Al2 displayed
AC-05 OXAC05 pay -10.000V/ to 10.000V 2,000V Real time
voltage 1
Al2 measured .
AC-06 0xACO06 -10.000 V to 10.000 V 8.000V Real time
voltage 2
Al2 displayed )
AC-07 0xACO7 -10.000V to 10.000 V 8.000V Real time
voltage 2
AO1 measured .
AC-12 0xACOC -10.000 V to 10.000 V 2.000V Real time
voltage 1
AO1 target voltage )
AC-13 0xACOD 1 -10.000 V to 10.000 V 2.000V Real time
AO1 measured )
AC-14 0xACOE -10.000V to 10.000 V 8.000V Real time
voltage 2
AO1 target voltage )
AC-15 O0xACOF ) -10.000 V to 10.000 V 8.000V Real time
PT100 measured )
AC-20 0xAC14 -3.300 Vto 3.300V 1.650V Real time
voltage 1
PT100 target
AC21 0XAC15 E 13300V0 3.300V 1650V Real time
voltage 1
PT100 measured .
AC-22 0xAC16 -3.300 Vto 3.300 V 3.062V Real time
voltage 2
PT100 target )
AC-23 0XAC17 -3.300Vt0 3.300 V 3.062V Real time
voltage 2
PT1000 measured .
AC-24 0xAC18 -3.300Vto 3.300V 1.650V Real time
voltage 1
PT1000 target .
AC-25 0xAC19 -3.300 Vto 3.300V 1.650V Real time
voltage 1
PT1000 measured
AC-26 OXAC1A -3.300Vt0 3.300V 2.997V Real time
voltage 2
PT1000 target X
AC-27 0xAC1B -3.300 Vto 3.300V 2997V Real time
voltage 2
AO1 measured )
AC-28 0xAC1C 0.000 mA to 20.000 mA 4.000 mA Real time
current 1
AO1
AC-29 OXACLD 10 target current |, 100 ma to 20.000 mA 4000mA | Realtime
AO1 measured .
AC-30 OxAC1E 0.000 mA to 20.000 mA 16.000 mA Real time
current 2
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Parameter | Communica-
; Parameter Name | Value Default Change Mode
Code tion Address
AO1 target current .
AC-31 OxAC1F 0.000 mA to 20.000 mA 16.000 mA Real time
B3 Pulse Synchronization
Pulse 0: Speed synchronization
B3-00 0xB300 synchronization 1: Position synchronization 0 At stop
mode 2.4 Pulse positioning
0: Pulse+Direction
B3-01 0xB301 Pulse mode 1 At stop
1: Two channels of orthogonal pulse
Orthogonal 0: Forward
B3-02 0xB302 pulse phase A/B 0 At stop
1: Reverse
sequence
Acceleration
B3-03 0xB303 time (position 0.0 to 6500.0 0.0 Atonce
synchronization)
Deceleration
B3-04 0xB304 time (position 0.0 to 6500.0 0.0 At once
synchronization)
Feedforward
B3-05 0xB305 gain (position 0.00-2.00 1.00 At once
synchronization)
Proportional
B3-06 0xB306 gain 1 (position 0.00 to 100.00 1.50 At once
synchronization)
Electronic gear
B3-07 0xB307 . 1to 30000 1 Atonce
ratio numerator
Electronic gear
B3-08 0xB308 R Rk 1to 30000 1 At once
ratio denominator
Pulse frequency
B3-09 0xB309 " . 0.00 to 10.00 0.20 Atonce
filter time
Pulse frequency
filt fficient
B3-10 0xB30A HErcostlictent 4 15 100 0 Atonce
(average value
filter)
Proportional
gain switchover 0: No switchover
B3-11 0xB30B " 0 At stop
(position 1: Automatic switchover based on deviation
synchronization)
Proportional
B3-12 0xB30C gain 2 (position 0.00 to 100.00 15.00 At once
synchronization)
Position
deviation level 1
of proportional
B3-13 0xB30D . X 0to 30000 5 Atonce
gain switchover
(position
synchronization)
Position
deviation level 2
of proportional
B3-14 0xB30E . X 0to 30000 50 Atonce
gain switchover
(position
synchronization)
Acceleration
B3-15 0xB30F . . 10.00-10.00 0.00 Atonce
compensation gain
Maximum pulse
B3-16 0xB310 L 1-10000 500 Atonce
deviation
Position lock
B3-17 0xB311 . . 0.00 to 100.00 1.50 At once
proportional gain
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Parameter Communica-

P ter N Val Def h Mod
ol tion Address | Farameter Name alue efault Change Mode

Minimum pulse
B3-18 0xB312 . 0to 1000 2 Atonce
deviation

Minimum
frequency
reference of pulse
synchronization

B3-19 0xB313 0.0010 to 5.0000 0.0100 Atonce

Frequency
threshold for
t ti
B3-20 0xB314 automatic 0.00 0.00 At stop
pulse speed
synchronization

switchover

Detection value
B3-21 0xB315 for excessive pulse | 0to 20000 600 At once
deviation

Detection time for
B3-22 0xB316 excessive pulse 0.00-10.00 1.00 Atonce
deviation

Forced speed
B3-23 0xB317 synchronization 0 0 Atonce
switchover

Forced speed
synchronization
B3-24 0xB318 frequency 0.00 to 100.00 50.00 Atonce
switchover
threshold

Time threshold
for stop upon
B3-25 0xB319 forced speed 0.00 to 5.00 0.00 At once
synchronization
failure

Start point of

B3-26 0xB31A .
frequency limit

0.00 to 600.00 50.00 At once

Maximum
B3-27 0xB31B overshoot of 0.00 to 50.00 0.00 Atonce
frequency

Reference pulse
step rate

B3-28 0xB31C 0to 60000 1000 At once

Pulse output

B3-35 0xB323 .
frequency filter

0to 65535 4 Atonce

Group B4: Positioning Control

Position control 0: Invalid
B4-00 0xB400 R 0 At stop
function 1: Valid

0: Incremental mode

Positioning control | 1: Absolute mode

B4-01 0xB401
mode 2: Degree mode

0 At stop

3: Fixed length degree mode

Electronic gear

B4-02 0xB402 .
ratio (numerator)

1to 30000 1 At stop

Electronic
B4-03 0xB403 gear ratio 1to 30000 1 At stop
(denominator)
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Parameter

Communica-

P N V Def h Mod
Code tion Address arameter Name alue efault Change Mode
Ones: Incremental
2: Current position
Tens: Absolute
1:DI
Home signal Hundreds: Degree
B4-05 0xB405 source for 1012 At stop
S 0: Encoder Z signal
positioning control
1: DI
Thousands: Fixed length degree
0: Encoder Z signal
1: DI
DI home signal 0: Valid at the falling edge
B4-07 0xB407 rome Sig gece 1 At stop
active mode 1: Valid at the rising edge
DI home signal .
B4-08 0xB408 . . 0.000s to 5.000s 0.010s Real time
filter time
0: Disable
1: Immediate home searching
Home enabling »
B4-09 0xB409 2: Current position as the home 0 At once
control
3: Clear home
4: No home, auto home searching after startup
Ones: Incremental
0: Disable
Tens: Absolute
0: Forward search
1: Reverse search
2: Forward search. When the limit switch is active, automatic
direction change search is performed.
Home searchin
B4-10 0xB40A mode g 3: Reverse search. When the limit switch is active, automatic 20 At stop
direction change search is performed.
Hundreds: Degree
0: Forward search
1: Reverse search
Thousands: Fixed length degree
0: Forward search
1: Reverse search
Home searching
B4-11 0xB40B 0.10 Hz t0 50.00 Hz 5.00 Hz At stop
speed
H hi
B4-12 0xB40C OmMeSearching | 4 105 t0 600.00s 10.00s Real time
acceleration time
Home searching .
B4-13 0xB40D . . 0.10s to 600.00s 10.00s Real time
deceleration time
0: Decelerate to 0
Action after home | 1: Position control started after deceleration to 0
B4-14 0xB40E . 2 At stop
searching 2: Back to mechanical home
3: Back to mechanical home relative offset
Home offset (low-
B4-15 0xB40F . 0to 65535 0 At stop
order bits)
Home offset (high-
B4-16 0xB410 . 0to 16384 0 At stop
order bits)
Home offset 0: Forward
B4-17 0xB411 . . 0 At stop
direction 1: Reverse
Home searching .
B4-18 0xB412 1.00s to 600.00s 30.00s Real time

time limit
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Parameter

Communica-

proportional gain 1

P N Val Def: h Mod
Code tion Address arameter Name alue efault Change Mode
Home deviation
B4-19 0xB413 4 to 60000 100 At once
threshold
Home update 0: Update home at zero speed
mode for S
B4-20 0xB414 ) 1: Update home when repositioning is triggered 1 At stop
incremental
positioning 2: Save unexecuted position reference during running
0: Method 1
Judge criteria of 1: Method 2
B4-21 0xB415 approaching the 0 At stop
- 2: Method 3
target position
3: Method 4
Threshold of
B4-22 0xB416 approachingthe | 0to 60000 500 Atonce
target position
Judge time of
B4-23 0xB417 approaching the 0.000s to 5.000s 0.005s Real time
target position
Output time of
B4-24 0xB418 approaching the 0.00s to 600.00s 0.05s Real time
target position
Target position
reference output
B4-25 0xB419 R 0to24 0 At stop
for approaching
the target position
Judge criteria
B4-26 0xB41A of positioning 0to3 0 At stop
completion
Threshold of
B4-27 0xB41B positioning 0to 60000 50 Atonce
completion
Judgment time
B4-28 0xB41C of positioning 0.000s to 5.000s 0.005s Real time
completion
Output time
B4-29 0xB41D of positioning 0.00s to 600.00s 0.05s Real time
completion
Target position
reference output
B4-30 0xB41E s 0to24 0 At stop
for positioning
completion
Degree position 0: Encoder resolution
B4-31 0xB41F . 0 At stop
reference unit 1:0.1°
Degree position 0: B4-33
B4-32 0xB420 reference source . 0 At stop
selection 1: Multi-position reference
Degree position
B4-33 0xB421 command digital | 0 to 60000 0 At once
setting
Positioning 0: Forward run
B4-34 0xB422 L 0 At stop
direction 1: Reverse run
Degree positioning 0: B4-34
B4-35 0xB423 direction setting o 1 At stop
channel 1: Nearby positioning
Nearby positioning
B4-36 0xB424 . 0.10 Hz to 10.00 Hz 2.00 Hz At stop
failure speed
Speed feedforward
B4-37 0xB425 gain 0.00% to 100.00% 100.00% At stop
Position loop
B4-38 0xB426 0.01 to 100.00 1.50 At once
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Parameter | Communica-
; Parameter Name | Value Default Change Mode
Code tion Address
Position loop
B4-39 0xB427 . ) 0.00 to 100.00 8.00 Atonce
proportional gain 2
Position loop 0: Switchover disabled; fixed to position loop proportional gain 1
proportional ) - -
B4-40 0xB428 ) A 1: Switchover based on position deviation 0 At stop
gain switchover
condition 2: Switchover based on speed
Deviation 1 for
ition |
B4-41 0xB429 POSIHIONTOOR 14 45 60000 20 Atonce
proportional gain
switchover
Deviation 2 for
position loop
B4-42 0xB42A . . 0to 60000 100 At once
proportional gain
switchover
Switchover
frequency 1 for )
B4-43 0xB42B - 0.00 Hz to 500.00 Hz 5.00 Hz Real time
position loop
proportional gain
Switchover
frequency 2 for )
B4-44 0xB42C . 0.00 Hz to 500.00 Hz 20.00 Hz Real time
position loop
proportional gain
Position loop )
B4-45 0xB42D . 0.01 Hz to 30.00 Hz 5.00 Hz Real time
output limit
Positioning
B4-46 0xB42E deviation 0to 500 2 At once
threshold
Multi-position
B4-49 0xB431 . 1to24 1 Atonce
reference setting
0: Not switched; fixed to the position reference defined by B4-49
Multi-position 1: Switchover by DI
B4-50 0xB432 reference running o 0 At stop
mode 2: Operation in sequence once
3: Cyclic operation
Start segment No.
B4-51 0xB433 of multi-position 1-24 1 At stop
reference
End segment No.
B4-52 0xB434 of multi-position | 0to 24 1 At stop
reference
Continue multi- 0: Start from the start segment
B4-53 0xB435 position running 1 At stop
1: Continue uncompleted position reference segment
mode
Position control 0: Position open loop control
B4-55 0xB437 1 At stop
mode 1: Position closed loop control
Switchover of
osition control
B4-56 0xB438 P X 0.50 Hz to 100.00 Hz 10.00 Hz Real time
start speed during
running
0: Position control enabled
Position control
B4-57 0xB439 ) 1:DI 0 At stop
source selection
2: Communication (7318H)
Active mode for 0: Active low
B4-58 0xB43A position control by 1 At stop
DI 1: Active high
Repositioning 0:DI
B4-59 0xB43B command source o 0 At stop
selection 1: Communication (7319H)
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Parameter | Communica-
; Parameter Name | Value Default Change Mode
Code tion Address
Ones: Home retentive at power failure
0: Invalid
1: Valid
Tens: Home correction
0: Invalid
1:Valid
Hundreds: Nearby positioning upon startup in fixed length degree
Positi trol mode
B4-61 0xB43D 03! |.on contro R 10 At stop
function 0: Invalid
1: Valid
Thousands: Soft limit
0: Invalid
1: Valid
Ten thousands: CiA 402 protocol
0: Valid
1: Invalid
Soft limit forward
B4-63 0xB43F position (low-order | 0 to 65535 0 At once
bits)
Soft limit forward
B4-64 0xB440 position (high- 0to 16384 0 Atonce
order bits)
Soft limit reverse
B4-65 0xB441 position (low-order | 0 to 65535 0 At once
bits)
Soft limit reverse
B4-66 0xB442 position (high- 0to 16384 0 Atonce
order bits)
Home loss
B4-67 0xB443 threshold during | 0to 1000 0 At once
home correction
0: Coast to stop
DI limit protection
B4-68 0xB444 . 1: Decelerate to stop 0 At stop
function
2: Lock shaft after deceleration to 0
Minimum direction
B4-69 0xB445 change frequency | 0.10 Hz to 10.00 Hz 1.50 Hz Real time
during limiting
Direction change
B4-70 0xB446 frequency active 1 ms to 500 ms 1ms Real time
time
DI-based operation
B4-71 0xB447 eaop 0.01 to 100.00 150 Atonce
enabling Kp
Output limit for DI-
B4-72 0xB448 based operation 0.00 Hz to 10.00 Hz 1.00 Hz Real time
enabling
Allowable limit
iation for DI-
B4-T3 0xB449 deviation for | 0t0 5000 2 Atonce
based operation
enabling
Output delay for
B4-74 0xB450 DI-based operation | 0.00s to 600.00s 1.00s Real time
enabling
Minimum value of
B4-75 0xB451 positioning upper | 0.1to 10.0 1.0 At once
limit speed change
Brake release pre-
B4-76 0xB452 -200.0% to 200.0% 10.0% At stop
torque value
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

B4-77

0xB453

Brake release
torque
acceleration time

0.00s to 65.00s

1.00s

At stop

B4-78

0xB454

Brake release
torque
deceleration time

0.00s to 65.00s

1.00s

At stop

B4-79

0xB455

Brake release
torque holding
time

0.00s to 65.00s

0.50s

At stop

B5: Multi-position Reference

B5-00

0xB500

Position control
acceleration time 1

0.01s to 600.00s

10.00s

Real time

B5-01

0xB501

Position control
deceleration time 1

0.01s to 600.00s

10.00s

Real time

B5-02

0xB502

Position control
acceleration time 2

0.01s to 600.00s

10.00s

Real time

B5-03

0xB503

Position control
deceleration time 2

0.01s to 600.00s

10.00s

Real time

B5-04

0xB504

Position control
acceleration time 3

0.01s to 600.00s

10.00s

Real time

B5-05

0xB505

Position control
deceleration time 3

0.01s to 600.00s

10.00s

Real time

B5-06

0xB506

Position control
acceleration time 4

0.01s t0 600.00s

10.00s

Real time

B5-07

0xB507

Position control
deceleration time 4

0.01s to 600.00s

10.00s

Real time

B5-08

0xB508

Waiting time 1
for positioning
completion

0.01s to 600.00s

0.01s

Real time

B5-09

0xB509

Waiting time 2
for positioning
completion

0.01s to 600.00s

0.01s

Real time

B5-10

0xB50A

Waiting time 3
for positioning
completion

0.01s to 600.00s

0.01s

Real time

B5-11

0xB50B

Waiting time 4
for positioning
completion

0.01s to 600.00s

0.01s

Real time

B5-12

0xB50C

Maximum
frequency source
selectionin
position control

0:100.00%
L:AIL
2: A2

3: Communication (2005H)

At stop

B5-13

0xB50D

Maximum
frequency digital
setting for position
control

1.00 Hz to 600.00 Hz

50.00 Hz

At stop

B5-14

0xB50E

Frequency upper
limit 1 in position
control

0.00% to 100.00%

50.00%

At stop

B5-15

0xB50F

Frequency upper
limit 2 in position
control

0.00% to 100.00%

50.00%

At stop

B5-16

0xB510

Frequency upper
limit 3 in position
control

0.00% to 100.00%

50.00%

At stop

B5-17

0xB511

Frequency upper
limit 4 in position
control

0.00% to 100.00%

50.00%

At stop
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Parameter | Communica-
; Parameter Name | Value Default Change Mode
Code tion Address
Frequency upper
B5-18 0xB512 limit 5in position | 0.00% to 100.00% 50.00% At stop
control
Frequency upper
B5-19 0xB513 limit 6 in position | 0.00% to 100.00% 50.00% At stop
control
Frequency upper
B5-20 0xB514 limit 7 in position | 0.00% to 100.00% 50.00% At stop
control
Frequency upper
B5-21 0xB515 limit 8 in position | 0.00% to 100.00% 50.00% At stop
control
Acceleration/
deceleration 0: F0-10 (Maximum frequency)
B5-25 0xB519 . 1 At stop
base frequencyin | 1: 50.00 Hz
position control
0: Pulse (quadrupled encoder resolution)
Position reference | 1:0.1mm
B5-26 0xB51A . 0 At stop
unit 2:1mm
3:1lcm
Conversion
coefficient
B5-27 0xB51B 0.0 to 6553.5 1.0 At stop
between reference
unit and pulse
Multi-position
B5-28 0xB51C reference 1 (low 0to 65535 0 At once
bits)
Multi-position
B5-29 0xB51D reference 1 (high | 0to 16384 0 At once
bits)
Ones: Position reference sign
0: Positive
1: Negative
Tens: Acceleration/Deceleration time selection
0: Acceleration/deceleration time 1 in position control
1: Acceleration/deceleration time 2 in position control
2: Acceleration/deceleration time 3 in position control
3: Acceleration/deceleration time 4 in position control
Hundreds: Waiting time for positioning completion
0: No waiting
1: Waiting time 1 for positioning completion
Multi-position R N .
B5-30 0xB51E 2: Waiting time 2 for positioning completion 1110 At once

reference 1 setting

3: Waiting time 3 for positioning completion

4: Waiting time 4 for positioning completion
Thousands: Speed upper limit in positioning control
0: Frequency upper limit 1 in position control

1: Frequency upper limit 2 in position control

2: Frequency upper limit 3 in position control

3: Frequency upper limit 4 in position control

4: Frequency upper limit 5 in position control

5: Frequency upper limit 6 in position control

6: Frequency upper limit 7 in position control

T: Frequency upper limit 8 in position control
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Parameter | Communica-
; Parameter Name | Value Default Change Mode
Code tion Address
Multi-position
B5-31 0xB51F reference 2 (low 0to0 65535 0 At once
bits)
Multi-position
B5-32 0xB520 reference 2 (high | 0to 16384 0 Atonce
bits)
Ones: Position reference sign
0: Positive
1: Negative
Tens: Acceleration/Deceleration time selection
0: Acceleration/deceleration time 1 in position control
1: Acceleration/deceleration time 2 in position control
2: Acceleration/deceleration time 3 in position control
3: Acceleration/deceleration time 4 in position control
Hundreds: Waiting time for positioning completion
0: No waiting
1: Waiting time 1 for positioning completion
Multi-position A . .
B5-33 0xB521 ) 2: Waiting time 2 for positioning completion 1110 Atonce
reference 2 setting
3: Waiting time 3 for positioning completion
4: Waiting time 4 for positioning completion
Thousands: Speed upper limit in positioning control
0: Frequency upper limit 1 in position control
1: Frequency upper limit 2 in position control
2: Frequency upper limit 3 in position control
3: Frequency upper limit 4 in position control
4: Frequency upper limit 5 in position control
5: Frequency upper limit 6 in position control
6: Frequency upper limit 7 in position control
T: Frequency upper limit 8 in position control
Multi-position
B5-34 0xB522 reference 3 (low 0to0 65535 0 At once
bits)
Multi-position
B5-35 0xB523 reference 3 (high | 0to 16384 0 Atonce

bits)
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Parameter Communica-

P N V Def h Mod
Code tion Address arameter Name alue efault Change Mode

Ones: Position reference sign

0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

0: Acceleration/deceleration time 1 in position control
1: Acceleration/deceleration time 2 in position control
2: Acceleration/deceleration time 3 in position control
3: Acceleration/deceleration time 4 in position control
Hundreds: Waiting time for positioning completion

0: No waiting

1: Waiting time 1 for positioning completion
Multi-position

B5-36 0xB524 .
reference 3 setting

2: Waiting time 2 for positioning completion 1110 At once
3: Waiting time 3 for positioning completion
4: Waiting time 4 for positioning completion
Thousands: Speed upper limit in positioning control
: Frequency upper limit 1 in position control
: Frequency upper limit 2 in position control
: Frequency upper limit 3 in position control

: Frequency upper limit 4 in position control

: Frequency upper limit 6 in position control

0
1
2
3
4: Frequency upper limit 5 in position control
5
6: Frequency upper limit 7 in position control
7

: Frequency upper limit 8 in position control

Multi-position
B5-37 0xB525 reference 4 (low 0to0 65535 0 At once
bits)

Multi-position
B5-38 0xB526 reference 4 (high | 0to 16384 0 Atonce
bits)
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

B5-39

0xB527

Multi-position
reference 4 setting

Ones: Position reference sign
0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

0: Acceleration/deceleration time 1 in position control
1: Acceleration/deceleration time 2 in position control
2: Acceleration/deceleration time 3 in position control
3: Acceleration/deceleration time 4 in position control

Hundreds: Waiting time for positioning completion

0: No waiting

1: Waiting time 1 for positioning completion
2: Waiting time 2 for positioning completion
3: Waiting time 3 for positioning completion

4: Waiting time 4 for positioning completion

Thousands: Speed upper limit in positioning control
0: Frequency upper limit 1 in position control
1: Frequency upper limit 2 in position control
2: Frequency upper limit 3 in position control
3: Frequency upper limit 4 in position control
4:
5
6
T

Frequency upper limit 5 in position control

: Frequency upper limit 6 in position control
: Frequency upper limit 7 in position control

: Frequency upper limit 8 in position control

1110

Atonce

B5-40

0xB528

Multi-position
reference 5 (low
bits)

0t0 65535

Atonce

B5-41

0xB529

Multi-position
reference 5 (high
bits)

0to 16384

Atonce
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Parameter Communica-

P N V Def h Mod
Code tion Address arameter Name alue efault Change Mode

Ones: Position reference sign

0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

0: Acceleration/deceleration time 1 in position control
1: Acceleration/deceleration time 2 in position control
2: Acceleration/deceleration time 3 in position control
3: Acceleration/deceleration time 4 in position control
Hundreds: Waiting time for positioning completion

0: No waiting

1: Waiting time 1 for positioning completion
Multi-position

B5-42 0xB52A .
reference 5 setting

2: Waiting time 2 for positioning completion 1110 At once
3: Waiting time 3 for positioning completion
4: Waiting time 4 for positioning completion
Thousands: Speed upper limit in positioning control
: Frequency upper limit 1 in position control
: Frequency upper limit 2 in position control
: Frequency upper limit 3 in position control

: Frequency upper limit 4 in position control

: Frequency upper limit 6 in position control

0
1
2
3
4: Frequency upper limit 5 in position control
5
6: Frequency upper limit 7 in position control
7

: Frequency upper limit 8 in position control

Multi-position
B5-43 0xB52B reference 6 (low 0to0 65535 0 At once
bits)

Multi-position
B5-44 0xB52C reference 6 (high | 0to 16384 0 Atonce
bits)
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

B5-45

0xB52D

Multi-position
reference 6 setting

Ones: Position reference sign
0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

0: Acceleration/deceleration time 1 in position control
1: Acceleration/deceleration time 2 in position control
2: Acceleration/deceleration time 3 in position control
3: Acceleration/deceleration time 4 in position control

Hundreds: Waiting time for positioning completion

0: No waiting

1: Waiting time 1 for positioning completion
2: Waiting time 2 for positioning completion
3: Waiting time 3 for positioning completion

4: Waiting time 4 for positioning completion

Thousands: Speed upper limit in positioning control
0: Frequency upper limit 1 in position control
1: Frequency upper limit 2 in position control
2: Frequency upper limit 3 in position control
3: Frequency upper limit 4 in position control
4:
5
6
T

Frequency upper limit 5 in position control

: Frequency upper limit 6 in position control
: Frequency upper limit 7 in position control

: Frequency upper limit 8 in position control

1110

Atonce

B5-46

0xB52E

Multi-position
reference 7 (low
bits)

0t0 65535

Atonce

B5-47

0xB52F

Multi-position
reference 7 (high
bits)

0to 16384

Atonce
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Parameter Communica-

P N V Def h Mod
Code tion Address arameter Name alue efault Change Mode

Ones: Position reference sign

0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

0: Acceleration/deceleration time 1 in position control
1: Acceleration/deceleration time 2 in position control
2: Acceleration/deceleration time 3 in position control
3: Acceleration/deceleration time 4 in position control
Hundreds: Waiting time for positioning completion

0: No waiting

1: Waiting time 1 for positioning completion
Multi-position

B5-48 0xB530 .
reference 7 setting

2: Waiting time 2 for positioning completion 1110 At once
3: Waiting time 3 for positioning completion
4: Waiting time 4 for positioning completion
Thousands: Speed upper limit in positioning control
: Frequency upper limit 1 in position control
: Frequency upper limit 2 in position control
: Frequency upper limit 3 in position control

: Frequency upper limit 4 in position control

: Frequency upper limit 6 in position control

0
1
2
3
4: Frequency upper limit 5 in position control
5
6: Frequency upper limit 7 in position control
7

: Frequency upper limit 8 in position control

Multi-position
B5-49 0xB531 reference 8 (low 0to0 65535 0 At once
bits)

Multi-position
B5-50 0xB532 reference 8 (high | 0to 16384 0 Atonce
bits)
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

B5-51

0xB533

Multi-position
reference 8 setting

Ones: Position reference sign
0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

0: Acceleration/deceleration time 1 in position control
1: Acceleration/deceleration time 2 in position control
2: Acceleration/deceleration time 3 in position control
3: Acceleration/deceleration time 4 in position control

Hundreds: Waiting time for positioning completion

0: No waiting

1: Waiting time 1 for positioning completion
2: Waiting time 2 for positioning completion
3: Waiting time 3 for positioning completion

4: Waiting time 4 for positioning completion

Thousands: Speed upper limit in positioning control
0: Frequency upper limit 1 in position control
1: Frequency upper limit 2 in position control
2: Frequency upper limit 3 in position control
3: Frequency upper limit 4 in position control
4:
5
6
T

Frequency upper limit 5 in position control

: Frequency upper limit 6 in position control
: Frequency upper limit 7 in position control

: Frequency upper limit 8 in position control

1110

Atonce

B5-52

0xB534

Multi-position
reference 9 (low
bits)

0t0 65535

Atonce

B5-53

0xB535

Multi-position
reference 9 (high
bits)

0to 16384

Atonce
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Parameter Communica-

P N V Def h Mod
Code tion Address arameter Name alue efault Change Mode

Ones: Position reference sign

0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

0: Acceleration/deceleration time 1 in position control
1: Acceleration/deceleration time 2 in position control
2: Acceleration/deceleration time 3 in position control
3: Acceleration/deceleration time 4 in position control
Hundreds: Waiting time for positioning completion

0: No waiting

1: Waiting time 1 for positioning completion
Multi-position

B5-54 0xB536 .
reference 9 setting

2: Waiting time 2 for positioning completion 1110 At once
3: Waiting time 3 for positioning completion
4: Waiting time 4 for positioning completion
Thousands: Speed upper limit in positioning control
: Frequency upper limit 1 in position control
: Frequency upper limit 2 in position control
: Frequency upper limit 3 in position control

: Frequency upper limit 4 in position control

: Frequency upper limit 6 in position control

0
1
2
3
4: Frequency upper limit 5 in position control
5
6: Frequency upper limit 7 in position control
7

: Frequency upper limit 8 in position control

Multi-position
B5-55 0xB537 reference 10 (low | 0 to 65535 0 At once
bits)

Multi-position
B5-56 0xB538 reference 10 (high | 0to 16384 0 Atonce
bits)
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

B5-57

0xB539

Multi-position
reference 10
setting

Ones: Position reference sign
0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

0: Acceleration/deceleration time 1 in position control
1: Acceleration/deceleration time 2 in position control
2: Acceleration/deceleration time 3 in position control
3: Acceleration/deceleration time 4 in position control

Hundreds: Waiting time for positioning completion

0: No waiting

1: Waiting time 1 for positioning completion
2: Waiting time 2 for positioning completion
3: Waiting time 3 for positioning completion

4: Waiting time 4 for positioning completion

Thousands: Speed upper limit in positioning control
0: Frequency upper limit 1 in position control
1: Frequency upper limit 2 in position control
2: Frequency upper limit 3 in position control
3: Frequency upper limit 4 in position control
4:
5
6
T

Frequency upper limit 5 in position control

: Frequency upper limit 6 in position control
: Frequency upper limit 7 in position control

: Frequency upper limit 8 in position control

1110

Atonce

B5-58

0xB53A

Multi-position
reference 11 (low
bits)

0t0 65535

Atonce

B5-59

0xB53B

Multi-position
reference 11 (high
bits)

0to 16384

Atonce
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

B5-60

0xB53C

Multi-position
reference 11
setting

Ones: Position reference sign
0: Positive
1: Negative
Tens: Acceleration/Deceleration time selection
0: Acceleration/deceleration time 1 in position control
1: Acceleration/deceleration time 2 in position control
2: Acceleration/deceleration time 3 in position control
3: Acceleration/deceleration time 4 in position control
Hundreds: Waiting time for positioning completion
0: No waiting
1: Waiting time 1 for positioning completion
2: Waiting time 2 for positioning completion
3: Waiting time 3 for positioning completion
4: Waiting time 4 for positioning completion
Thousands: Speed upper limit in positioning control

: Frequency upper limit 1 in position control

: Frequency upper limit 2 in position control

: Frequency upper limit 3 in position control

: Frequency upper limit 4 in position control

: Frequency upper limit 6 in position control

0
1
2
3
4: Frequency upper limit 5 in position control
5
6: Frequency upper limit 7 in position control
7

: Frequency upper limit 8 in position control

1110

Atonce

B5-61

0xB53D

Multi-position
reference 12 (low
bits)

0t0 65535

Atonce

B5-62

0xB53E

Multi-position
reference 12 (high
bits)

0to 16384

Atonce
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

B5-63

0xB53F

Multi-position
reference 12
setting

Ones: Position reference sign
0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

0: Acceleration/deceleration time 1 in position control
1: Acceleration/deceleration time 2 in position control
2: Acceleration/deceleration time 3 in position control
3: Acceleration/deceleration time 4 in position control

Hundreds: Waiting time for positioning completion

0: No waiting

1: Waiting time 1 for positioning completion
2: Waiting time 2 for positioning completion
3: Waiting time 3 for positioning completion

4: Waiting time 4 for positioning completion

Thousands: Speed upper limit in positioning control
0: Frequency upper limit 1 in position control
1: Frequency upper limit 2 in position control
2: Frequency upper limit 3 in position control
3: Frequency upper limit 4 in position control
4:
5
6
T

Frequency upper limit 5 in position control

: Frequency upper limit 6 in position control
: Frequency upper limit 7 in position control

: Frequency upper limit 8 in position control

1110

Atonce

B5-64

0xB540

Multi-position
reference 13 (low
bits)

0t0 65535

Atonce

B5-65

0xB541

Multi-position
reference 13 (high
bits)

0to 16384

Atonce
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

B5-66

0xB542

Multi-position
reference 13
setting

Ones: Position reference sign
0: Positive
1: Negative
Tens: Acceleration/Deceleration time selection
0: Acceleration/deceleration time 1 in position control
1: Acceleration/deceleration time 2 in position control
2: Acceleration/deceleration time 3 in position control
3: Acceleration/deceleration time 4 in position control
Hundreds: Waiting time for positioning completion
0: No waiting
1: Waiting time 1 for positioning completion
2: Waiting time 2 for positioning completion
3: Waiting time 3 for positioning completion
4: Waiting time 4 for positioning completion
Thousands: Speed upper limit in positioning control

: Frequency upper limit 1 in position control

: Frequency upper limit 2 in position control

: Frequency upper limit 3 in position control

: Frequency upper limit 4 in position control

: Frequency upper limit 6 in position control

0
1
2
3
4: Frequency upper limit 5 in position control
5
6: Frequency upper limit 7 in position control
7

: Frequency upper limit 8 in position control

1110

Atonce

B5-67

0xB543

Multi-position
reference 14 (low
bits)

0t0 65535

Atonce

B5-68

0xB544

Multi-position
reference 14 (high
bits)

0to 16384

Atonce
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

B5-69

0xB545

Multi-position
reference 14
setting

Ones: Position reference sign
0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

0: Acceleration/deceleration time 1 in position control
1: Acceleration/deceleration time 2 in position control
2: Acceleration/deceleration time 3 in position control
3: Acceleration/deceleration time 4 in position control

Hundreds: Waiting time for positioning completion

0: No waiting

1: Waiting time 1 for positioning completion
2: Waiting time 2 for positioning completion
3: Waiting time 3 for positioning completion

4: Waiting time 4 for positioning completion

Thousands: Speed upper limit in positioning control
0: Frequency upper limit 1 in position control
1: Frequency upper limit 2 in position control
2: Frequency upper limit 3 in position control
3: Frequency upper limit 4 in position control
4:
5
6
T

Frequency upper limit 5 in position control

: Frequency upper limit 6 in position control
: Frequency upper limit 7 in position control

: Frequency upper limit 8 in position control

1110

Atonce

B5-70

0xB546

Multi-position
reference 15 (low
bits)

0t0 65535

Atonce

B5-71

0xB547

Multi-position
reference 15 (high
bits)

0to 16384

Atonce
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

B5-72

0xB548

Multi-position
reference 15
setting

Ones: Position reference sign
0: Positive
1: Negative
Tens: Acceleration/Deceleration time selection
0: Acceleration/deceleration time 1 in position control
1: Acceleration/deceleration time 2 in position control
2: Acceleration/deceleration time 3 in position control
3: Acceleration/deceleration time 4 in position control
Hundreds: Waiting time for positioning completion
0: No waiting
1: Waiting time 1 for positioning completion
2: Waiting time 2 for positioning completion
3: Waiting time 3 for positioning completion
4: Waiting time 4 for positioning completion
Thousands: Speed upper limit in positioning control

: Frequency upper limit 1 in position control

: Frequency upper limit 2 in position control

: Frequency upper limit 3 in position control

: Frequency upper limit 4 in position control

: Frequency upper limit 6 in position control

0
1
2
3
4: Frequency upper limit 5 in position control
5
6: Frequency upper limit 7 in position control
7

: Frequency upper limit 8 in position control

1110

Atonce

B5-73

0xB549

Multi-position
reference 16 (low
bits)

0t0 65535

Atonce

B5-74

0xB54A

Multi-position
reference 16 (high
bits)

0to 16384

Atonce
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

B5-75

0xB54B

Multi-position
reference 16
setting

Ones: Position reference sign
0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

0: Acceleration/deceleration time 1 in position control
1: Acceleration/deceleration time 2 in position control
2: Acceleration/deceleration time 3 in position control
3: Acceleration/deceleration time 4 in position control

Hundreds: Waiting time for positioning completion

0: No waiting

1: Waiting time 1 for positioning completion
2: Waiting time 2 for positioning completion
3: Waiting time 3 for positioning completion

4: Waiting time 4 for positioning completion

Thousands: Speed upper limit in positioning control
0: Frequency upper limit 1 in position control
1: Frequency upper limit 2 in position control
2: Frequency upper limit 3 in position control
3: Frequency upper limit 4 in position control
4:
5
6
T

Frequency upper limit 5 in position control

: Frequency upper limit 6 in position control
: Frequency upper limit 7 in position control

: Frequency upper limit 8 in position control

1110

Atonce

B5-76

0xB54C

Multi-position
reference 17 (low
bits)

0t0 65535

Atonce

B5-77

0xB54D

Multi-position
reference 17 (high
bits)

0to 16384

Atonce
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

B5-78

0xB54E

Multi-position
reference 17
setting

Ones: Position reference sign
0: Positive
1: Negative
Tens: Acceleration/Deceleration time selection
0: Acceleration/deceleration time 1 in position control
1: Acceleration/deceleration time 2 in position control
2: Acceleration/deceleration time 3 in position control
3: Acceleration/deceleration time 4 in position control
Hundreds: Waiting time for positioning completion
0: No waiting
1: Waiting time 1 for positioning completion
2: Waiting time 2 for positioning completion
3: Waiting time 3 for positioning completion
4: Waiting time 4 for positioning completion
Thousands: Speed upper limit in positioning control

: Frequency upper limit 1 in position control

: Frequency upper limit 2 in position control

: Frequency upper limit 3 in position control

: Frequency upper limit 4 in position control

: Frequency upper limit 6 in position control

0
1
2
3
4: Frequency upper limit 5 in position control
5
6: Frequency upper limit 7 in position control
7

: Frequency upper limit 8 in position control

1110

Atonce

B5-79

0xB54F

Multi-position
reference 18 (low
bits)

0t0 65535

Atonce

B5-80

0xB550

Multi-position
reference 18 (high
bits)

0to 16384

Atonce
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

B5-81

0xB551

Multi-position
reference 18
setting

Ones: Position reference sign
0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

0: Acceleration/deceleration time 1 in position control
1: Acceleration/deceleration time 2 in position control
2: Acceleration/deceleration time 3 in position control
3: Acceleration/deceleration time 4 in position control

Hundreds: Waiting time for positioning completion

0: No waiting

1: Waiting time 1 for positioning completion
2: Waiting time 2 for positioning completion
3: Waiting time 3 for positioning completion

4: Waiting time 4 for positioning completion

Thousands: Speed upper limit in positioning control
0: Frequency upper limit 1 in position control
1: Frequency upper limit 2 in position control
2: Frequency upper limit 3 in position control
3: Frequency upper limit 4 in position control
4:
5
6
T

Frequency upper limit 5 in position control

: Frequency upper limit 6 in position control
: Frequency upper limit 7 in position control

: Frequency upper limit 8 in position control

1110

Atonce

B5-82

0xB552

Multi-position
reference 19 (low
bits)

0t0 65535

Atonce

B5-83

0xB553

Multi-position
reference 19 (high
bits)

0to 16384

Atonce

-525-



-526 -

Appendix B Parameter List of the Drive Unit

MD810 Series AC Drive (Multidrive System) Function Guide

Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

B5-84

0xB554

Multi-position
reference 19
setting

Ones: Position reference sign
0: Positive
1: Negative
Tens: Acceleration/Deceleration time selection
0: Acceleration/deceleration time 1 in position control
1: Acceleration/deceleration time 2 in position control
2: Acceleration/deceleration time 3 in position control
3: Acceleration/deceleration time 4 in position control
Hundreds: Waiting time for positioning completion
0: No waiting
1: Waiting time 1 for positioning completion
2: Waiting time 2 for positioning completion
3: Waiting time 3 for positioning completion
4: Waiting time 4 for positioning completion
Thousands: Speed upper limit in positioning control

: Frequency upper limit 1 in position control

: Frequency upper limit 2 in position control

: Frequency upper limit 3 in position control

: Frequency upper limit 4 in position control

: Frequency upper limit 6 in position control

0
1
2
3
4: Frequency upper limit 5 in position control
5
6: Frequency upper limit 7 in position control
7

: Frequency upper limit 8 in position control

1110

Atonce

B5-85

0xB555

Multi-position
reference 20 (low
bits)

0t0 65535

Atonce

B5-86

0xB556

Multi-position
reference 20 (high
bits)

0to 16384

Atonce
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

B5-87

0xB557

Multi-position
reference 20
setting

Ones: Position reference sign
0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

0: Acceleration/deceleration time 1 in position control
1: Acceleration/deceleration time 2 in position control
2: Acceleration/deceleration time 3 in position control
3: Acceleration/deceleration time 4 in position control

Hundreds: Waiting time for positioning completion

0: No waiting

1: Waiting time 1 for positioning completion
2: Waiting time 2 for positioning completion
3: Waiting time 3 for positioning completion

4: Waiting time 4 for positioning completion

Thousands: Speed upper limit in positioning control
0: Frequency upper limit 1 in position control
1: Frequency upper limit 2 in position control
2: Frequency upper limit 3 in position control
3: Frequency upper limit 4 in position control
4:
5
6
T

Frequency upper limit 5 in position control

: Frequency upper limit 6 in position control
: Frequency upper limit 7 in position control

: Frequency upper limit 8 in position control

1110

Atonce

B5-88

0xB558

Multi-position
reference 21 (low
bits)

0t0 65535

Atonce

B5-89

0xB559

Multi-position
reference 21 (high
bits)

0to 16384

Atonce
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

B5-90

0xB55A

Multi-position
reference 21
setting

Ones: Position reference sign
0: Positive
1: Negative
Tens: Acceleration/Deceleration time selection
0: Acceleration/deceleration time 1 in position control
1: Acceleration/deceleration time 2 in position control
2: Acceleration/deceleration time 3 in position control
3: Acceleration/deceleration time 4 in position control
Hundreds: Waiting time for positioning completion
0: No waiting
1: Waiting time 1 for positioning completion
2: Waiting time 2 for positioning completion
3: Waiting time 3 for positioning completion
4: Waiting time 4 for positioning completion
Thousands: Speed upper limit in positioning control

: Frequency upper limit 1 in position control

: Frequency upper limit 2 in position control

: Frequency upper limit 3 in position control

: Frequency upper limit 4 in position control

: Frequency upper limit 6 in position control

0
1
2
3
4: Frequency upper limit 5 in position control
5
6: Frequency upper limit 7 in position control
7

: Frequency upper limit 8 in position control

1110

Atonce

B5-91

0xB55B

Multi-position
reference 22 (low
bits)

0t0 65535

Atonce

B5-92

0xB55C

Multi-position
reference 22 (high
bits)

0to 16384

Atonce
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

B5-93

0xB55D

Multi-position
reference 22
setting

Ones: Position reference sign
0: Positive

1: Negative

Tens: Acceleration/Deceleration time selection

0: Acceleration/deceleration time 1 in position control
1: Acceleration/deceleration time 2 in position control
2: Acceleration/deceleration time 3 in position control
3: Acceleration/deceleration time 4 in position control

Hundreds: Waiting time for positioning completion

0: No waiting

1: Waiting time 1 for positioning completion
2: Waiting time 2 for positioning completion
3: Waiting time 3 for positioning completion

4: Waiting time 4 for positioning completion

Thousands: Speed upper limit in positioning control
0: Frequency upper limit 1 in position control
1: Frequency upper limit 2 in position control
2: Frequency upper limit 3 in position control
3: Frequency upper limit 4 in position control
4:
5
6
T

Frequency upper limit 5 in position control

: Frequency upper limit 6 in position control
: Frequency upper limit 7 in position control

: Frequency upper limit 8 in position control

1110

Atonce

B5-94

0xB55E

Multi-position
reference 23 (low
bits)

0t0 65535

Atonce

B5-95

0xB55F

Multi-position
reference 23 (high
bits)

0to 16384

Atonce
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

B5-96

0xB560

Multi-position
reference 23
setting

Ones: Position reference sign
0: Positive
1: Negative
Tens: Acceleration/Deceleration time selection
0: Acceleration/deceleration time 1 in position control
1: Acceleration/deceleration time 2 in position control
2: Acceleration/deceleration time 3 in position control
3: Acceleration/deceleration time 4 in position control
Hundreds: Waiting time for positioning completion
0: No waiting
1: Waiting time 1 for positioning completion
2: Waiting time 2 for positioning completion
3: Waiting time 3 for positioning completion
4: Waiting time 4 for positioning completion
Thousands: Speed upper limit in positioning control

: Frequency upper limit 1 in position control

: Frequency upper limit 2 in position control

: Frequency upper limit 3 in position control

: Frequency upper limit 4 in position control

: Frequency upper limit 6 in position control

0
1
2
3
4: Frequency upper limit 5 in position control
5
6: Frequency upper limit 7 in position control
7

: Frequency upper limit 8 in position control

1110

Atonce

B5-97

0xB561

Multi-position
reference 24 (low
bits)

0t0 65535

Atonce

B5-98

0xB562

Multi-position
reference 24 (high
bits)

0to 16384

Atonce
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Parameter | Communica-
; Parameter Name | Value Default Change Mode
Code tion Address
Ones: Position reference sign
0: Positive
1: Negative
Tens: Acceleration/Deceleration time selection
0: Acceleration/deceleration time 1 in position control
1: Acceleration/deceleration time 2 in position control
2: Acceleration/deceleration time 3 in position control
3: Acceleration/deceleration time 4 in position control
Hundreds: Waiting time for positioning completion
0: No waiting
Multi-position 1: Waiting time 1 for positioning completion
B5-99 0xB563 reference 24 2: Waiting time 2 for positioning completion 1110 Atonce
setting 3: Waiting time 3 for positioning completion
4: Waiting time 4 for positioning completion
Thousands: Speed upper limit in positioning control
0: Frequency upper limit 1 in position control
1: Frequency upper limit 2 in position control
2: Frequency upper limit 3 in position control
3: Frequency upper limit 4 in position control
4: Frequency upper limit 5 in position control
5: Frequency upper limit 6 in position control
6: Frequency upper limit 7 in position control
T: Frequency upper limit 8 in position control
Group B6: Crane Function Parameters
0: No braking curve
B6-00 0xB600 Braking curve 1: Open loop braking curve 0 At stop
2: Closed loop braking curve
0: Brake release torque in the same direction as operation
B6-01 0xB601 Startup direction 0 At stop
1: Brake release torque always in the forward direction
Brake release
B6-02 0xB602 0.00 Hz t0 20.00 Hz 2.00 Hz At stop
frequency
Brake release
B6-03 0xB603 0.00% to 15.00% 3.00% At stop
current
B6-04 0xB604 Brake release time | 0.00s to 5.00s 0.20s At stop
Brak lyi
B6-05 0XB605 ke aPPYING 16,00 Hz t0 20.00 Hz 2.00 Hz At stop
frequency
Brake applying
B6-06 0xB606 time 0.00s to 5.00s 0.20s At stop
i
Command reverse | 0: Direct direction reversal not allowed during operation
B6-09 0xB609 0 At stop
control 1: Reversal allowed during operation
B6-10 0xB60A DC braking current | 0% to 120% 0% At stop
DC braking
B6-11 0xB60B 0.00 Hz to 50.00 Hz 0.00 Hz At stop
frequency
Restart during 0: Restart not allowed during braking
B6-12 0XB60C ) . ] 0 At stop
braking 1: Restart allowed during braking
Restart waitin
B6-13 0xB60D X & 0.0s to 15.0s 0.3s At stop
time
Zero-crossing jump
B6-14 0xB60E 0.00 Hz t0 20.00 Hz 2.00 Hz At stop
frequency
Mechanism 0: Hoisting mechanism
B6-15 0xB60F R 0 At stop
selection 1: Translation mechanism
FP group
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Parameter

Communica-

Code tion Address Parameter Name | Value Default Change Mode
FP-07 0x1FO7 FP-07 0to 65535 0 At once

FP-08 0x1F08 FP-08 0to 65535 0 At once

FP-30 Ox1F1E FP-30 0to 65535 0 At once

FP-31 Ox1F1F FP-31 0to 65535 0 At once

FP-11 O0x1FOB FP-11 0to 65535 0 At once

FP-12 0x1FOC FP-12 0to 65535 0 At once

CO0 to CF Group

C0-04 0xC004 C0-04 0to 65535 0 At once

C0-05 0xC005 C0-05 0t0 65535 0 Atonce

C0-15 0xCOOF C0-15 0to 65535 0 At once

C1-00 0xC100 C1-00 0to 65535 0 Atonce

C1-01 0xC101 C1-01 0t0 65535 0 Atonce

C2-02 0xC202 C2-02 0to 65535 0 At once

CF-00 0xCF00 Factory parameter | 0to 65535 0 Unchangeable
CF-01 0xCF01 Factory parameter | 0to 65535 0 Unchangeable
CF-02 0xCF02 Factory parameter | 0to 65535 0 Unchangeable
CF-03 0xCF03 Factory parameter | 0to 65535 0 Unchangeable
CF-04 0xCF04 Factory parameter | 0to 65535 0 Unchangeable
CF-05 0xCF05 Factory parameter | 0to 65535 0 Unchangeable
CF-06 0xCF06 Factory parameter | 0to 65535 0 Unchangeable
CF-07 0xCFO7 Factory parameter | 0to 65535 0 Unchangeable
CF-08 0xCF08 Factory parameter | 0to 65535 0 Unchangeable
CF-09 0xCF09 Factory parameter | 0to 65535 0 Unchangeable
CF-10 0xCFOA Factory parameter | 0to 65535 0 Unchangeable
CF-11 0xCFOB Factory parameter | 0to 65535 0 Unchangeable
CF-12 0xCFOC Factory parameter | 0to 65535 0 Unchangeable
CF-13 0xCFOD Factory parameter | 0to 65535 0 Unchangeable
CF-14 0xCFOE Factory parameter | 0to 65535 0 Unchangeable
CF-15 OxCFOF Factory parameter | 0to 65535 0 Unchangeable
CF-16 0xCF10 Factory parameter | 0to 65535 0 Unchangeable
CF-17 0xCF11 Factory parameter | 0to 65535 0 Unchangeable
CF-18 0xCF12 Factory parameter | 0to 65535 0 Unchangeable
CF-19 0xCF13 Factory parameter | 0to 65535 0 Unchangeable
CF-20 0xCF14 Factory parameter | 0to 65535 0 Unchangeable
CF-21 0xCF15 Factory parameter | 0to 65535 0 Unchangeable
CF-22 0xCF16 Factory parameter | 0to 65535 0 Unchangeable
CF-23 OxCF17 Factory parameter | 0to 65535 0 Unchangeable
CF-24 0xCF18 Factory parameter | 0to 65535 0 Unchangeable
CF-25 0xCF19 Factory parameter | 0to 65535 0 Unchangeable
CF-26 OXCF1A Factory parameter | 0to 65535 0 Unchangeable
CF-27 0xCF1B Factory parameter | 0to 65535 0 Unchangeable
CF-28 0xCF1C Factory parameter | 0to 65535 0 Unchangeable
CF-29 0xCF1D Factory parameter | 0to 65535 0 Unchangeable
CF-30 OxCF1E Factory parameter | 0to 65535 0 Unchangeable
CF-31 OXCF1F Factory parameter | 0to 65535 0 Unchangeable
CF-32 0xCF20 Factory parameter | 0to 65535 0 Unchangeable
CF-33 0xCF21 Factory parameter | 0to 65535 0 Unchangeable
CF-34 0xCF22 Factory parameter | 0to 65535 0 Unchangeable
CF-35 0xCF23 Factory parameter | 0to 65535 0 Unchangeable
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Parameter

Communica-

Code tion Address Parameter Name | Value Default Change Mode
CF-36 0xCF24 Factory parameter | 0to 65535 0 Unchangeable
CF-37 0xCF25 Factory parameter | 0to 65535 0 Unchangeable
CF-38 0xCF26 Factory parameter | 0to 65535 0 Unchangeable
CF-39 O0xCF27 Factory parameter | 0to 65535 0 Unchangeable
CF-40 0xCF28 Factory parameter | 0to 65535 0 Unchangeable
CF-41 0xCF29 Factory parameter | 0to 65535 0 Unchangeable
CF-42 0xCF2A Factory parameter | 0to 65535 0 Unchangeable
CF-43 0xCF2B Factory parameter | 0to 65535 0 Unchangeable
CF-44 0xCF2C Factory parameter | 0to 65535 0 Unchangeable
CF-45 0xCF2D Factory parameter | 0to 65535 0 Unchangeable
CF-46 O0xCF2E Factory parameter | 0to 65535 0 Unchangeable
CF-47 OxCF2F Factory parameter | 0to 65535 0 Unchangeable
CF-48 0xCF30 Factory parameter | 0to 65535 0 Unchangeable
CF-49 0xCF31 Factory parameter | 0to 65535 0 Unchangeable
CF-50 0xCF32 Factory parameter | 0to 65535 0 Unchangeable
CF-51 0xCF33 Factory parameter | 0to 65535 0 Unchangeable
CF-52 0xCF34 Factory parameter | 0to 65535 0 Unchangeable
CF-53 0xCF35 Factory parameter | 0to 65535 0 Unchangeable
CF-54 0xCF36 Factory parameter | 0to 65535 0 Unchangeable
CF-55 OxCF37 Factory parameter | 0to 65535 0 Unchangeable
CF-56 0xCF38 Factory parameter | 0to 65535 0 Unchangeable
CF-57 0xCF39 Factory parameter | 0to 65535 0 Unchangeable
CF-58 0xCF3A Factory parameter | 0to 65535 0 Unchangeable
CF-59 0xCF3B Factory parameter | 0to 65535 0 Unchangeable
CF-60 0xCF3C Factory parameter | 0to 65535 0 Unchangeable
CF-61 0xCF3D Factory parameter | 0to 65535 0 Unchangeable
CF-62 0xCF3E Factory parameter | 0to 65535 0 Unchangeable
CF-63 OxCF3F Factory parameter | 0to 65535 0 Unchangeable
CF-64 0xCF40 Factory parameter | 0to 65535 0 Unchangeable
CF-65 0xCF41 Factory parameter | 0to 65535 0 Unchangeable
CF-66 0xCF42 Factory parameter | 0to 65535 0 Unchangeable
CF-67 0xCF43 Factory parameter | 0to 65535 0 Unchangeable
CF-68 0xCF44 Factory parameter | 0to 65535 0 Unchangeable
CF-69 0xCF45 Factory parameter | 0to 65535 0 Unchangeable
CF-70 0xCF46 Factory parameter | 0to 65535 0 Unchangeable
CF-71 OxCF47 Factory parameter | 0to 65535 0 Unchangeable
CF-72 0xCF48 Factory parameter | 0to 65535 0 Unchangeable
CF-73 0xCF49 Factory parameter | 0to 65535 0 Unchangeable
CF-74 OxCF4A Factory parameter | 0to 65535 0 Unchangeable
CF-75 0xCF4B Factory parameter | 0to 65535 0 Unchangeable
CF-76 0xCF4C Factory parameter | 0to 65535 0 Unchangeable
CF-77 0xCF4D Factory parameter | 0to 65535 0 Unchangeable
CF-78 OXCF4E Factory parameter | 0to 65535 0 Unchangeable
CF-79 OxCF4F Factory parameter | 0to 65535 0 Unchangeable
CF-80 0xCF50 Factory parameter | 0to 65535 0 Unchangeable
CF-81 0xCF51 Factory parameter | 0to 65535 0 Unchangeable
CF-82 0xCF52 Factory parameter | 0to 65535 0 Unchangeable
CF-83 0xCF53 Factory parameter | 0to 65535 0 Unchangeable
CF-84 0xCF54 Factory parameter | 0to 65535 0 Unchangeable
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CF-85 0xCF55 Factory parameter | 0to 65535 0 Unchangeable
CF-86 0xCF56 Factory parameter | 0to 65535 0 Unchangeable
CF-87 OXCF57 Factory parameter | 0to 65535 0 Unchangeable
CF-88 0xCF58 Factory parameter | 0to 65535 0 Unchangeable
CF-89 0xCF59 Factory parameter | 0to 65535 0 Unchangeable
CF-90 OxCF5A Factory parameter | 0to 65535 0 Unchangeable
CF-91 0xCF5B Factory parameter | 0to 65535 0 Unchangeable
CF-92 0xCF5C Factory parameter | 0to 65535 0 Unchangeable
CF-93 0xCF5D Factory parameter | 0to 65535 0 Unchangeable
CF-94 OxCF5E Factory parameter | 0to 65535 0 Unchangeable
CF-95 OXCF5F Factory parameter | 0to 65535 0 Unchangeable
CF-96 0xCF60 Factory parameter | 0to 65535 0 Unchangeable
CF-97 0xCF61 Factory parameter | 0to 65535 0 Unchangeable
CF-98 0xCF62 Factory parameter | 0to 65535 0 Unchangeable
CF-99 0xCF63 Factory parameter | 0to 65535 0 Unchangeable
U0 General Monitoring Parameters
U0-00 0X7000 ﬁs:itr::‘? 0.00 Hz 0.00 Hz Unchangeable
uo-01 0x7001 Frequency 0.00 Hz 0.00 Hz Unchangeable
reference
U0-02 0x7002 Bus voltage 0.0V 0.0V Unchangeable
U0-03 0x7003 Output voltage ov ov Unchangeable
U0-04 0x7004 Output current 0.0A 0.0A Unchangeable
U0-05 0x7005 Output power 0.0 kwW 0.0 kwW Unchangeable
U0-06 0x7006 Output torque 0.0% 0.0% Unchangeable
uo-07 0x7007 Dlinput state 0 0 Unchangeable
U0-08 0x7008 DO output state 0 0 Unchangeable
U0-09 0x7009 Allvoltage 0.00V 0.00V Unchangeable
u0-10 0X700A Al2 voltage 0.00V 0.00V Unchangeable
U0-11 0x700B Motor speed 0 0 Unchangeable
U0-12 0x700C Counting value 0 0 Unchangeable
U0-13 0x700D Length value 0 0 Unchangeable
u0-14 0x700E Load speed display | 0 0 Unchangeable
u0-15 0Xx700F PID reference 0 0 Unchangeable
u0-16 0x7010 PID feedback 0 0 Unchangeable
u0-17 0x7011 PLC stage 0 0 Unchangeable
(High-speed I/
U0-18 0x7012 0) Pulse input 0.00 kHz 0.00 kHz Unchangeable
frequency
U0-19 0x7013 Feedback speed 0.00 Hz 0.00 Hz Unchangeable
U0-20 0x7014 E:Zammg running | o o 0.0 Unchangeable
u0-21 0x7015 AlL volt-age before 0.000V 0.000V Unchangeable
correction
U022 0x7016 /zzrvei:i)ie before 1o hoov 0.000V Unchangeable
U0-23 0x7017 Al voltage before | o 0.000V Unchangeable
correction
u0-24 0x7018 Linear speed 0 0 Unchangeable
U0-25 0X7019 Eumr;ent poweron 4 0 Unchangeable
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; Parameter Name | Value Default Change Mode
Code tion Address
Current operating
u0-26 0x701A ; 0.0 0.0 Unchangeable
time
Pulse input
u0-27 0x701B OHz OHz Unchangeable
frequency
Communication
U0-28 0x701C . 0.00% 0.00% Unchangeable
setpoint
Encoder feedback
U0-29 0x701D 0.00 Hz 0.00 Hz Unchangeable
speed
Di f mai
U0-30 0x701E isplay of main 0.00 Hz 0.00 Hz Unchangeable
frequency X
Display of auxili
U0-31 OXTOLF ISpiay oTawialy | 6 00 Hz 0.00 Hz Unchangeable
frequency Y
Memory address
U0-32 0x7020 ) 0 0 Unchangeable
view
Synchronous
U0-33 0x7021 motor rotor 0.0° 0.0° Unchangeable
position
U0-34 0x7022 Motor temperature | 0°C 0°C Unchangeable
U0-35 0x7023 Target torque 0.0% 0.0% Unchangeable
Real-time position
U0-36 0x7024 of synchronous 0 0 Unchangeable
motor rotor
u0-37 0x7025 Power factor angle | 0.0 0.0 Unchangeable
U0-38 0x7026 ABZ position 0 0 Unchangeable
Target voltage f
U0-39 0x7027 argetvo f'age or ov ov Unchangeable
V/f separation
Output voltage for
U0-40 0x7028 . oV oV Unchangeable
V/f separation
Braking curve DC
U0-41 0x7029 ) 0 Unchangeable
braking command
Braki
U0-42 0x702A e |.ng curve 0 Unchangeable
running command
Braking curve
U0-43 0x702B . 0 Unchangeable
running frequency
U0-44 0x702C Brake DO signal 0 0 Unchangeable
u0-45 0x702D Fault subcode 0 0 Unchangeable
Dri it
U0-46 0x702E rve un! 0°C 0°C Unchangeable
temperature
PTC channel
u0-47 0x702F voltage before 0.000 0.000 Unchangeable
correction
PTC channel
U0-48 0x7030 voltage after 0.000 0.000 Unchangeable
correction
Number of position
U0-49 0x7031 lock deviation 0 0 Unchangeable
pulses
High 16 bits of 2nd
U0-50 0x7032 & “nd 1o 0.0 Unchangeable
encoder position
Low 16 bits of 2nd
U0-51 0x7033 . 0.0 0.0 Unchangeable
encoder position
Feedback speed of
U0-52 0x7034 0.0 0.0 Unchangeable
2nd encoder
Low 16 bits of 2nd
[tiplexi
U0-53 0x7035 (multiplexing) 0.0 0.0 Unchangeable
encoder port pulse
capture value
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

U0-54

0x7036

High 16 bits of
2nd (multiplexing)
encoder port pulse
capture value

0.0

0.0

Unchangeable

U0-55

0x7037

Pulse
synchronization
feedforward
frequency

0.0

Unchangeable

U0-56

0x7038

SSl encoder
distance display
(unit defined by
B5-26 as basis)

0.0

Unchangeable

u0-57

0x7039

FPGA software
version

0.0

Unchangeable

U0-58

0x703A

Z signal counter

Unchangeable

U0-59

0x703B

Frequency setpoint
read by PLC
programming card

Unchangeable

U0-60

0x703C

Operating
frequency read by
PLC programming
card

Unchangeable

U0-61

0x703D

AC drive running
status

Unchangeable

U0-62

0x703E

Fault code state
display

Unchangeable

U0-63

0x703F

Operating
frequency after
droop

0.00

0.00

Unchangeable

U0-64

0x7040

Operating
frequency before
droop

Unchangeable

U0-65

0x7041

Arm software
version

Unchangeable

U0-66

0x7042

Communication
expansion card
model

Unchangeable

uo-67

0x7043

Communication
expansion card
version

Unchangeable

U0-68

0x7044

AC drive state

Unchangeable

U0-69

0x7045

Feedback
frequency

Unchangeable

uo-70

0x7046

Speed feedback

Unchangeable

uo-71

0x7047

Communication
card-specific
current display

0.0A

Unchangeable

u0-72

0x7048

Communication
card error state

Unchangeable

uo-73

0x7049

Unfiltered target
torque in torque
mode

-200.0 t0 200.0

0.0%

Unchangeable

uo-74

0x704A

Filtered target
torque in torque
mode

-200.0 t0 200.0

0.0%

Unchangeable

uo-75

0x704B

Torque reference
in torque mode
(after acceleration/
deceleration)

-200.0 t0 200.0

0.0%

Unchangeable
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

U0-76

0x704C

Torque upper limit
in motoring state

0.0t0200.0

0.0%

Unchangeable

uo-77

0x704D

Torque upper limit
in generating state

0.0 t0 200.00

0.0%

Unchangeable

u0-78

0x704E

AC drive rated
current

0.0A

0.0A

Unchangeable

u0-79

0x704F

AC drive power

0.0 kw

0.0 kw

Unchangeable

u0-80

0x7050

EtherCAT slave
name (valid upon
power-on)

0t0 65535

Unchangeable

U0-81

0x7051

EtherCAT slave
alias (valid upon
power-on)

0t0 65535

Unchangeable

u0-82

0x7052

ESM transmission
error code

0t0 65535

Unchangeable

u0-83

0x7053

XML file version

0to0 65535

Unchangeable

u0-84

0x7054

Number of lost
synchronization
frames

0t0 65535

Unchangeable

U0-85

0x7055

Maximum number
of error frames and
invalid frames of
EtherCAT port 0
per unit time

2: Max. (main
frequency,
auxiliary
frequency)

0t0 65535

Unchangeable

U0-86

0x7056

Maximum number
of error frames and
invalid frames of
EtherCAT port 1
per unit time

2: Max. (main
frequency,
auxiliary
frequency)

0to 65535

Unchangeable

U0-88

0x7058

Maximum number
of error frames
forwarded by
EtherCAT port per
unit time

0t0 65535

Unchangeable

U0-89

0x7059

Maximum number
of error frames
processed by
EtherCAT data
frame processing
unit per unit time

HEKE

0t0 65535

Unchangeable

U0-90

0x705A

Maximum number
of lost links over
the EtherCAT port
per unit time

0t0 65535

Unchangeable

u0-91

0x705B

Station alias
backup

0t0 65535

Unchangeable

U1 Tension Control Monitorin

g Parameters

U1-00

0x7100

Linear speed

0.0

0.0

Unchangeable

U1-01

0x7101

Current roll

diameter

0.0 millimeter

0.0
millimeter

Unchangeable
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Parameter | Communica-
; Parameter Name | Value Default Change Mode

Code tion Address
Roll diameter

U1-02 0x7102 conversion 0.00 Hz 0.00 Hz Unchangeable
frequency

U1-03 0x7103 Tension reference | 0 0 Unchangeable
Tension reference

U1-04 0x7104 0 0 Unchangeable
after taper

U1-05 0x7105 Torque reference | 0.0% 0.0% Unchangeable
Acceleration rate of

u1-07 0x7107 ) 0 Unchangeable
linear speed

U1-08 0x7108 Inertia 0 0 Unchangeable

U1-09 0x7109 Taper output 0.00 0.00 Unchangeable
Current actual roll - 0.0

Ul-11 0x710B . 0.0 millimeter . Unchangeable
diameter millimeter
Frequenc

UL-12 0x710C quency 0.00 0.00 Unchangeable
acceleration rate

U1-13 0x710D Flywheel torque 0.00 0.00 Unchangeable
Frequenc

Ul-14 0X710E ‘?” ) y 0.0 0.0 Unchangeable
deviation

U1-15 0X710F Material inertia 0 0 Unchangeable
Torque set by PID

Ul-16 0x7110 0.0% 0.0% Unchangeable
reference
T t by PID

u1-17 0x7111 orquesetby 0.0% 0.0% Unchangeable
feedback
Torque PID output

U1-18 0x7112 (actual torque 0.0% 0.0% Unchangeable
adjustment)
F t b

U1-19 0x7113 requency setby 0.0% 0.0% Unchangeable
PID reference
F t b

U120 0x7114 requEncy sEEBY 14 006 0.0% Unchangeable
PID feedback
Frequency PID
output (actual

u1-21 0x7115 put ( 0.00 Hz 0.00 Hz Unchangeable
frequency
adjustment)

U2: Synchronization/Positioning Control Monitoring Parameters

U2-00 0x7200 Position deviation | 0to 65535 0 Unchangeable
Valid slave

U2-01 0x7201 frequency 0.00 Hz to 655.35 Hz 0.00 Hz Unchangeable
reference

fi

U202 0x7202 Slavefrequency ) 0011 t0.655.35 Hz 0.00 Hz Unchangeable
correction value
Slave position

U2-03 0x7203 synchronization 0to0 65535 0 Unchangeable
state
Slave position

U2-04 0x7204 P . 0to 65535 0 Unchangeable
compensation
Pulse

U2-05 0x7205 synchronization 0t0 65535 0 Unchangeable
reference variation
Pulse

U2-06 0x7206 synchronization 0to 65535 0 Unchangeable
feedback variation
Pulse increment

U2-07 0x7207 received by slave | 0to 65535 0 Unchangeable
from master
Slave pulse

U2-08 0x7208 >avep 00 65535 0 Unchangeable
increment
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

U2-09

0x7209

Slave time
compensation

0t0 65535

Unchangeable

u2-10

0x720A

Acceleration rate
after filter

0t0 65535

Unchangeable

U2-11

0x720B

Frequency
received by slave
from master

0t0 65535

Unchangeable

u2-12

0x720C

Frequency sent by
master

0t0 65535

Unchangeable

U2-13

0x720D

Position increment
sent by master

0to 65535

Unchangeable

U2-14

0x720E

Master
transmission
interval

0t0 65535

Unchangeable

u2-15

0x720F

Operation
command word
received by slave

0to 65535

Unchangeable

U2-16

0x7210

Current position

0to0 65535

Unchangeable

u2-17

0x7211

Master position

0t0 65535

Unchangeable

U2-18

0x7212

Feedback position
variation in
position control

0t0 65535

Unchangeable

U2-19

0x7213

Set position
variable in position
control

0t0 65535

Unchangeable

u2-21

0x7215

Value set by 1000H

0t0 65535

Unchangeable

U2-22

0x7216

Command set by
2000H

0t0 65535

Unchangeable

U2-23

0x7217

Synchronization
mode setting

0to0 65535

Unchangeable

uU2-24

0x7218

Actual
synchronization
mode

0t0 65535

Unchangeable

U2-25

0x7219

Direction change
flag

0t0 65535

Unchangeable

U2-26

0x721A

Target frequency

0.00 t0 655.35

0.00

Unchangeable

u2-27

0x721B

Frequency after
being increased/
decreased by
electronic gear
ratio

0.00 Hz to 655.35 Hz

0.00 Hz

Unchangeable

U2-28

0x721C

Frequency after
filtering and
being increased/
decreased by
electronic gear
ratio

0.00 Hz to 655.35 Hz

0.00 Hz

Unchangeable

u2-57

0x7239

Operation enabling
flag

0t0 65535

Unchangeable

U2-58

0x723A

Position lock
position deviation
during operation

0to0 65535

Unchangeable

U2-59

0x723B

Position lock
procedure during
operation

0t0 65535

Unchangeable

U2-60

0x723C

Real-time position
deviation during
position control

0t0 65535

Unchangeable

U2-61

0x723D

Valid home tag

0t0 65535

Unchangeable
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Parameter | Communica-
; Parameter Name | Value Default Change Mode

Code tion Address
Home position

U2-62 0x723E ) 0to0 65535 0 Unchangeable
(low 16 bits)
Home position

U2-63 0x723F } P ) 0to 65535 0 Unchangeable
(high 16 bits)
Z signal position

U2-64 0x7240 . 0 to 65535 0 Unchangeable
(low 16 bits)
Z signal position

U2-65 0x7241 ) ) 0to 65535 0 Unchangeable
(high 16 bits)

U2-66 0x7242 Current position 0to 65535 0 Unchangeable
reference
Output flag for

U2-67 0x7243 approachingthe | 0to 65535 0 Unchangeable
target position
Positioning

U2-68 0x7244 completion output | 0to 65535 0 Unchangeable
flag
Position control

U2-69 0x7245 0t0 65535 0 Unchangeable
mode
Number of pulses

U2-70 0x7246 per revolutionof | 0to 65535 0 Unchangeable
encoder
Number of pulses

U2-71 0x7247 per revolutionof | 0to 65535 0 Unchangeable
main shaft
Number of pulses

uU2-72 0x7248 per revolutionof | 0to 65535 0 Unchangeable
motor
Current encoder

U2-73 0x7249 0t0 65535 0 Unchangeable
degree
Current encoder

U2-74 0xT724A 0to 65535 0 Unchangeable
degree (angle)
Adjacent home

U2-75 0x724B position deviation | 0to 65535 0 Unchangeable
(low 16 bits)
Adjacent home

U2-76 0x724C position deviation | 0to 65535 0 Unchangeable
(high 16 bits)

u2-77 0x724D Home counter 0to 65535 0 Unchangeable
Position control

U2-78 0x724E 0to 65535 0 Unchangeable
status
Real-time position

U2-79 0X724F deviation during | 0to 65535 0 Unchangeable
position control
Relative home

U2-80 0x7250 . o 0to 65535 0 Unchangeable
position direction
Relative home

U2-81 0x7251 position deviation | 0to 65535 0 Unchangeable
(low 16 bits)
Relative home

U2-82 0x7252 position deviation | 0to 65535 0 Unchangeable
(high 16 bits)

U2-83 0x7253 Position 0t0 65535 0 Unchangeable

U2-84 0x7254 Speed 0.00 Hz to 655.35 Hz 0.00 Hz Unchangeable
Current main shaft

U2-85 0x7255 0to 65535 0 Unchangeable
degree
C t main shaft

U2-86 0x7256 urrent main sha 0to 65535 0 Unchangeable
degree (angle)
Position control

U2-87 0x7257 ) 0t0 65535 0 Unchangeable
enabling flag
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Parameter
Code

Communica-
tion Address

Parameter Name

Value

Default

Change Mode

U2-88

0x7258

Position control
enabling

command set by
communication

0t0 65535

Unchangeable

U2-89

0x7259

Position lock
enabling flagin
position control

0t0 65535

Unchangeable

U2-90

0x725A

Frequency upper
limitin position
control

0.00 Hz to 655.35 Hz

0.00 Hz

Unchangeable

uU2-91

0x725B

Main shaft static
flag

0to 65535

Unchangeable

U2-92

0x725C

Home loss
counting during
home correction

0t0 65535

Unchangeable

U2-93

0x725D

Encoder Z signal
counter

0to 65535

Unchangeable

U2-95

0x725F

Low 16 bits of
encoder feedback
pulse in position
control

0t0 65535

Unchangeable

U2-96

0x7260

High 16 bits of
encoder feedback
pulse in position
control

0t0 65535

Unchangeable

u2-97

0x7261

Position control
state branch

0to 65535

Unchangeable

U2-99

0x7263

Position control
target frequency

0t0 65535

Unchangeable
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If FP-00 is set to a non-zero value (password protection enabled), the parameter menu is ac-
cessible in parameter mode and user-modification mode only after the correct password is

entered. To disable password protection, set FP-00 to 0.

The password is only used for locking the operating panel. After the password is set, you need

to enter the password each time you access the operating panel for parameter reading and
writing. However, reading and writing of parameters (except parameters in groups FP and FF)

is not password-protected during communication.

The parameter menu in the user-defined parameter mode is not protected by password.

Groups F and A include standard function parameters. Group U includes the monitoring func-

tion para

meters.

Table C-1 Parameter list of the power supply unit

Parameter | Communica-
, Parameter Name Value Default Change Mode
Code tion Address
FO: Basic Parameters of Power Supply Unit
1: Drive unit
F0-00 0xF000 Module Type 2 Unchangeable
2: Power supply unit
F0-01 0xF001 Product code 810 810 Unchangeable
F0-02 0xF002 Software version 0.00 to 655.35 0.00 Unchangeable
Temporary software
F0-03 0xF003 ) 0.00 to 655.35 0.00 Unchangeable
version
Customized software
F0-04 0xF004 ) 0t09999 0 Unchangeable
version
Group F1: Standard Parameters
Bus undervoltage )
F1-00 0xF100 300V to 500V 350V Real time
threshold
F1-01 0xF101 Bus overvoltage threshold | 700V to 850 V 820V Real time
Braking unit action start .
F1-02 0xF102 700V to 800V 760V Real time
voltage
F1-03 0xF103 Reserved 0 0 Unchangeable
F1-04 0xF104 Reserved 0 0 Unchangeable
F1-05 0xF105 Reserved 0 0 Unchangeable
F1-06 0xF106 Usr correction coefficient | 80.0% to 140.0% 100.0% Real time
F1-07 OxF107 Ust correction coefficient | 80.0% to 140.0% 100.0% Real time
F1-08 0xF108 Utr correction coefficient 80.0% to 140.0% 100.0% Real time
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0: The fan operates automatically.

0: The fan starts when the temperature is above 45°C .

F1-09 0xF109 Fan control mode 0: The fan stops when the temperature is below orequal |1 Atonce
to 40°C.
1: Always running
Ones: Shoot through
0: Disable
1: Enable
Tens: Overcurrent
Braking unit fault
F1-10 OXF10A g 0: Disable 111 Unchangeable
protection
1: Enable
Hundreds: Overload
0: Disable
1: Enable
Ones: Input phase loss
0: Disable
1: Enable
Tens: High input voltage
Three-phase input
F1-11 OXF10B ree-phase inpu 0: Disable 111 At once
exception protection
1: Enable
Hundreds: Input unbalance
0: Disable
1: Enable
F1-12 0xF10C Reserved 0 0 Unchangeable
Ones: Communication fault
Communication exception
F1-13 0xF10D , P 0: Disable 1 Unchangeable
protection
1: Enable
Ones: Module overheat
0: Disable
Module over-temperature | 1: Enable
F1-14 OxF10E . 11 Unchangeable
protection Tens: Module overheat warning
0: Disable
1: Enable
Ones: EEPROM fault
EEPROM exception
F1-15 OxF10F ) P 0: Disable 1 Unchangeable
protection
1: Enable
F1-16 O0xF110 Reserved 0 0 Unchangeable
Protection of abnormal Ones: Communication timeout
communication between .
F1-17 OxF111 i 0: Disable 1 Atonce
power supply unit and
drive unit 1:Enable
Timeout time of
communication between .
F1-18 OxF112 . 1.00s to 20.00s 5.00s Real time
power supply unit and
drive unit
0: Coast to stop
Input disconnection . .
F1-19 0xF113 . 1: Stop in configured mode 0 At once
protection
2: Not responding
Input disconnection
F1-20 OxF114 200 to 30000 400 At once

protection time

Group F2: Information Exchange Between Power Supply Unit and Drive Unit
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Drive unit protection upon

Able to run

1:
F2-00 0xF200 2: Coast to sto Unchangeable
high grid voltage P B
3: Stop in configured mode
1: Able to run
Drive unit protection upon
F2-01 0xF201 ) 2: Coast to stop Unchangeable
low grid voltage
3: Stop in configured mode
1: Able to run
Drive unit protection upon
F2-02 0xF202 2: Coast to stop Unchangeable
three-phase unbalance
3: Stop in configured mode
1: Able to run
Dri it protecti
F2-03 0xF203 . Ve unit protection upon 2: Coast to stop Unchangeable
input phase loss
3: Stop in configured mode
1: Able to run
Drive unit protection upon
F2-04 0xF204 ] p P 2: Coast to stop Unchangeable
braking unit shoot through
3: Stop in configured mode
1: Able to run
Drive unit protection upon
F2-05 0xF205 i p P 2: Coast to stop Unchangeable
braking unit overcurrent
3: Stop in configured mode
1: Able to run
Drive unit protection upon
F2-06 0xF206 ] ) 2: Coast to stop Unchangeable
braking unit overload
3: Stop in configured mode
F2-07 0xF207 Reserved 0 Unchangeable
F2-08 0xF208 Reserved 0 Unchangeable
1: Able to run
Drive unit protection upon
F2-09 0xF209 ) P ) P 2: Coast to stop Unchangeable
communication fault
3: Stop in configured mode
F2-10 0xF20A Reserved 0 Unchangeable
1: Able to run
Drive unit protection upon
F2-11 0xF20B 2: Coast to stop Unchangeable
EEPROM fault
3: Stop in configured mode
1:Able to run
Drive unit protection upon
F2-12 0xF20C 2: Coast to stop Unchangeable
module overheat
3: Stop in configured mode
1:Able to run
Drive unit protection upon
F2-13 0xF20D . 2: Coast to stop At once
module overheat warning
3: Stop in configured mode
Power supply unit 0: Able to run
F2-14 0xF20E protection upon high grid Atonce
1: Stop
voltage
F4: Input Terminals
0: No function
1: Running enabling
2: Incoming circuit breaker feedback
3: Auxiliary circuit breaker feedback
4: Leakage protection switch feedback
F4-00 0xF400 DI1 function selection Atonce
5: Reset upon fault
6: Operation forbidden (drive unit)
7: Coast to stop (drive unit)
8: Stop in configured mode (drive unit)
9: Running enabling (power supply unit)
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:No function

:Running enabling

: Incoming circuit breaker feedback
: Auxiliary circuit breaker feedback

: Leakage protection switch feedback

0

1

2

3
F4-01 0xF401 DI2 function selection ! 0 At once

5: Reset upon fault

6: Operation forbidden (drive unit)

7: Coast to stop (drive unit)

8: Stop in configured mode (drive unit)

9: Running enabling (power supply unit)

0: No function

1: Running enabling

2: Incoming circuit breaker feedback

3: Auxiliary circuit breaker feedback
F4-02 0xF402 DI3 function selection 4 Leakage protection switch feedback 0 At once

5: Reset upon fault

6: Operation forbidden (drive unit)

7: Coast to stop (drive unit)

8: Stop in configured mode (drive unit)

9: Running enabling (power supply unit)

0: No function

1: Running enabling

2: Incoming circuit breaker feedback

3: Auxiliary circuit breaker feedback
F4-03 0xF403 DI4 function selection 4 Leakage protection switch feedback 0 Atonce

5: Reset upon fault

6: Operation forbidden (drive unit)

7: Coast to stop (drive unit)

8: Stop in configured mode (drive unit)

9: Running enabling (power supply unit)

0: No function

1: Running enabling

2: Incoming circuit breaker feedback

3: Auxiliary circuit breaker feedback
F4-04 0xF404 DI5 function selection 4 Leakage protection switch feedback 0 At once

5: Reset upon fault

6: Operation forbidden (drive unit)

7: Coast to stop (drive unit)

8: Stop in configured mode (drive unit)

9: Running enabling (power supply unit)
F4-05 0xF405 DI1 filter time 0.000s to 5.000s 0.010s Real time
F4-06 0xF406 DI2 filter time 0.000s to 5.000s 0.010s Real time
F4-07 OxF407 DI3 filter time 0.000s to 5.000s 0.010s Real time
F4-08 0xF408 DI4 filter time 0.000s to 5.000s 0.010s Real time
F4-09 0xF409 DI5 filter time 0.000s to 5.000s 0.010s Real time
F4-10 0xF40A DI1 valid delay 0.00s to 600.00s 0.00s Real time
F4-11 0xF40B DI2 valid delay 0.00s to 600.00s 0.00s Real time
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F4-12 0xF40C DI3 valid delay 0.00s to 600.00s 0.00s Real time

F4-13 0xF40D DI4 valid delay 0.00s to 600.00s 0.00s Real time

F4-14 OxF40E DI5 valid delay 0.00s to 600.00s 0.00s Real time

F4-15 OxF40F DIl invalid delay 0.00s to 600.00s 0.00s Real time

F4-16 0xF410 DI2 inactive delay 0.00s to 600.00s 0.00s Real time

F4-17 0xF411 DI3invalid delay 0.00s to 600.00s 0.00s Real time

F4-18 0xF412 DI4 invalid delay 0.00s to 600.00s 0.00s Real time

F4-19 0xF413 DI5 invalid delay 0.00s to 600.00s 0.00s Real time

Ones:

0: Active low
1: Active high
Tens:

0: Active low
1: Active high
Hundreds:
F4-20 0xF414 Dl active mode selection 0: Active low 0 At once
1: Active high
Thousands:

0: Active low

1: Active high
Ten thousands:

0: Active low

1: Active high

F5: Output Terminals

0: No function

1: Able to run

2: Fault

3:Alarm

4: Switch-off

5: Bus undervoltage

RO1 output function

F5-00 0xF500 . 6: Bus overvoltage 0 Atonce
selection

7:Normal bus voltage

11: Abnormal bus voltage

12: Abnormal three-phase input

13: Normal three-phase input

14: Module over-temperature

15: Module over-temperature warning

F5-03 0xF503 RO1 valid delay 0.00s to 600.00s 0.00s Real time

F5-04 0xF504 RO2 valid delay 0.00s to 600.00s 0.00s Real time

F5-05 0xF505 RO3 valid delay 0.00s to 600.00s 0.00s Real time

F5-06 0xF506 RO1invalid delay 0.00s to 600.00s 0.00s Real time
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F5-07 0xF507 RO2 invalid delay 0.00s to 600.00s 0.00s Real time
F5-08 0xF508 RO3 invalid delay 0.00s to 600.00s 0.00s Real time
Ones:
0: Active high
1: Active low
Tens:
F5-09 0xF509 RO active mode 0: Active high 0 At once
1: Active low
Hundreds:
0: Active high
1: Active low
Group FA: Fault Record
Fault code of the 5th fault
FA-00 0xFA00 0to99 0 Unchangeable
(latest)
Fault subcode of the 5th
FA-01 OxFAO1 0to99 0 Unchangeable
fault
Bus voltage upon the 5th
FA-02 OxFA02 fault 0.0Vto6553.5V 0.0V Unchangeable
Heatsink temperature upon
FA-03 0xFA03 -20°Ct0999° C 0°C Unchangeable
the 5th fault
Ambient temperature upon R R R
FA-04 0xFA04 -20°Ct0999° C 0°C Unchangeable
the 5th fault
Braking circuit current
FA-05 OxFA05 0.00 Ato 655.35A 0.00A Unchangeable
upon the 5th fault
Grid voltage (Usr) upon the
FA-06 O0xFA06 0Vto9999V ov Unchangeable
5th fault
Grid voltage (Ust) upon the
FA-07 OXFAQ7 ge (Ust) up 0Vto9999V ov Unchangeable
5th fault
Grid voltage (Utr) upon the
FA-08 OXFAQ8 ge (Ut up 0V 0 9999 V ov Unchangeable
Sth fault
Three-phase imbalance
FA-09 0xFA09 P 0.00% to 655.35% 0.00% Unchangeable
degree upon the 5th fault
FA-10 OXFAOA DI status upon the 5th fault | 0to 65535 0 Unchangeable
R he 5th
FA-11 0xFAOB faCL)jlsttatus upon the St 0to 65535 0 Unchangeable
Stop command sent by the | 1:Able torun
FA-12 OxFAOC power supply unit upon the | 2: Coast to stop 0 Unchangeable
Sth fault 3: Stop in configured mode
Total power-on time (in
FA-13 0xFAOD P ( 0Oh to 65535h Oh Unchangeable
hours) upon the 5th fault
Total power-on time (in ) ) )
FA-14 O0XFAOE . 0 min to 65535 min 0 min Unchangeable
minutes) upon the 5th fault
Total power-on time (in
FA-15 OxFAOF 0s to 65535s 0s Unchangeable
seconds) upon the 5th fault
Fault code of the 4th fault
FA-20 OxFAl4 (the second most recent 0to99 0 Unchangeable
fault)
Fault subcode of the 4th
FA-21 OXFA15 0to99 0 Unchangeable
fault
Bus voltage upon the 4th
FA-22 OXFA16 fault 0.0Vto6553.5V 0.0V Unchangeable
Heatsink temperature upon | . N
FA-23 OXFALT 0°Ct0999°C 0°C Unchangeable

the 4th fault
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Ambient temperature upon

FA-24 OxFA18 0°Ct0999°C 0°C Unchangeable
the 4th fault
Braking circuit current

FA-25 OxFA19 0.00Ato 655.35A 0.00 A Unchangeable
upon the 4th fault
Grid voltage (Usr) upon the

FA-26 OXFALA 0Vto9999V ov Unchangeable
4th fault
Grid voltage (Ust) upon the

FA-27 OxFA1B 0Vto9999V ov Unchangeable
4th fault
Grid voltage (Utr) upon the

FA-28 OXFALC 0Vto9999V ov Unchangeable
4th fault
Three-phase imbalance

FA-29 OxFA1D 0.00% to 655.35% 0.00% Unchangeable
degree upon the 4th fault

FA-30 OXFALE DI status upon the 4th fault | 0to 65535 0 Unchangeable
RO status upon the 4th

FA-31 OXFALF fault 0to 65535 0 Unchangeable
Stop command sent by the | L:Able torun

FA-32 0xFA20 power supply unit upon the | 2: Coast to stop 0 Unchangeable
4th fault 3: Stop in configured mode
Total power-on time (in

FA-33 OxFA21 power-on time Oh to 65535h oh Unchangeable
hours) upon the 4th fault
Total power-on time (in . ) .

FA-34 OxFA22 ; 0 min to 65535 min 0 min Unchangeable
minutes) upon the 4th fault
Total power-on time (in

FA-35 OxFA23 0s to 65535s 0s Unchangeable
seconds) upon the 4th fault
Fault code of the 3rd fault

FA-40 OXxFA28 ) 0to99 0 Unchangeable
(the third most recent fault)
Fault subcode of the 3rd

FA-41 O0xFA29 0to99 0 Unchangeable
fault
Bus voltage upon the 3rd

FA-42 OXFA2A fa‘ijlt" geup 0.0Vt0 6553.5V 0.0V Unchangeable
Heatsink temperature upon

FA-43 0xFA2B P P 0°Ct0999°C 0°C Unchangeable
the 3rd fault
Ambient temperature upon

FA-44 0xFA2C P P 0°Ct0999°C 0°C Unchangeable
the 3rd fault
Braking circuit current

FA-45 0xFA2D 0.00At0 655.35A 0.00A Unchangeable
upon the 3rd fault

i h

FA-46 OxFA2E Grid voltage (Usr) upon the 0Vto 9999V oV Unchangeable

3rd fault
i h

FA-47 OxFA2F Grid voltage (Ust) upon the 0Vto9999V oV Unchangeable
3rd fault
Grid volt; t th

FA-48 0xFA30 rid voltage (Utr) upon the 0Vto9999V oV Unchangeable
3rd fault
Three-phase imbalance

FA-49 0xFA31 0.00% to 655.35% 0.00% Unchangeable
degree upon the 3rd fault

FA-50 0xFA32 DI status upon the 3rd fault | 0to 65535 0 Unchangeable
RO status upon the 3rd

FA-51 0xFA33 0to 65535 0 Unchangeable
fault
Stop command sent by the | 1:Able torun

FA-52 0xFA34 power supply unit upon the | 2: Coast to stop 0 Unchangeable
3rd fault 3: Stop in configured mode
Total -on time (i

FA-53 OXFA35 otalpower-ontime in |, eecacy oh Unchangeable
hours) upon the 3rd fault
Total power-on time . . X

FA-54 0xFA36 0 min to 65535 min 0min Unchangeable

(minute) upon the 3rd fault
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Total power-on time (in

FA-55 OXFA37 0s to 65535s 0Os Unchangeable
seconds) upon the 3rd fault
Fault code upon the 2nd

FA-60 OXFA3C fault (the fourth most 0to 99 0 Unchangeable
recent fault)
Fault subcode of the 2nd

FA-61 OxFA3D autt subcode ofthe 2n 0to99 0 Unchangeable
fault
B h

FA-62 OxFA3E us voltage upon the 0.0Vto6553.5V 0.0V Unchangeable
second fault
Heatsink

FA-63 OXFA3F eatsink temperature upon | . - g99° ¢ 0°c Unchangeable
the 2nd fault
Ambient temperature upon

FA-64 0xFA40 0°Ct0999°C 0°C Unchangeable
the 2nd fault
Braking circuit current

FA-65 OxFA41 0.00At0 655.35A 0.00A Unchangeable
upon the 2nd fault
Grid voltage (Usr) upon the

FA-66 0xFA42 0Vto9999V oV Unchangeable
2nd fault
Grid voltage (Ust) upon the

FA-67 OxFA43 0Vto9999V oV Unchangeable
2nd fault
Grid voltage (Utr) upon the

FA-68 OxFA44 0Vto9999V oV Unchangeable
2nd fault
Three-phase imbalance

FA-69 OxFA45 0.00% to 655.35% 0.00% Unchangeable
degree upon the 2nd fault

FA-70 OxFA46 DI status upon the 2nd fault | 0 to 65535 0 Unchangeable
RO status upon the 2nd

FA-T1 OxFA47 fault 0to 65535 0 Unchangeable
Stop command sent by the | 1:Able torun

FA-72 OXFA48 power supply unit upon the | 2: Coast to stop 0 Unchangeable
2nd fault 3: Stop in configured mode
Total -on ti i

FA-T3 OXFA49 otalpower-ontime (in |\ cecacy oh Unchangeable
hours) upon the 2nd fault
Power-on duration (in . . X

FA-74 OXFA4A ] 0 min to 65535 min 0 min Unchangeable
minutes) upon 2nd fault
Total power-on time (in

FA-75 OxFA4B seconds) upon the 2nd 0s to 655355 0s Unchangeable
fault
Fault code upon the 1st

FA-80 OxFA50 fault (the fifth most recent | 0to 99 0 Unchangeable
fault)
Fault subcode of the 1st

FA-81 OxFA51 0to 99 0 Unchangeable
fault
Bus voltage upon the 1st

FA-82 0xFA52 fault 0.0Vt06553.5V 0.0V Unchangeable
Heatsink temperature upon

FA-83 OXFA53 0°Ct0999°C 0°C Unchangeable
the 1st fault
Ambient temperature upon | . N

FA-84 OXFA54 0°Ct0999°C 0°C Unchangeable
the 1st fault
Braking circuit current

FA-85 OxFA55 0.00Ato 655.35A 0.00 A Unchangeable
upon the 1st fault
Grid voltage (Usr) upon the

FA-86 OXFA56 0Vto9999V ov Unchangeable
1st fault
Grid voltage (Ust) upon the

FA-87 OXFAS7 0Vto9999V ov Unchangeable
1st fault
Grid voltage (Utr) upon the

FA-88 OXFA58 0Vto9999V ov Unchangeable
1st fault
Three-phase imbalance

FA-89 OxFA59 P 0.00% to 655.35% 0.00% Unchangeable

degree upon the 1st fault
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FA-90 OXFAS5A DI status upon the 1st fault | 0to 65535 0 Unchangeable
RO status upon the first
FA-91 OXFA5B fault 0to 65535 0 Unchangeable
Stop command sent by the | L:Able torun
FA-92 OXFA5C power supply unit upon the | 2: Coast to stop 0 Unchangeable
first fault 3: Stop in configured mode
P -on duration (i
FA-93 OXFASD ower-on duration (in Oh to 65535h oh Unchangeable
hours) upon the 1st fault
Power-on duration (in . . X
FA-94 OXFASE ; 0 min to 65535 min 0 min Unchangeable
minutes) upon the 1st fault
Total power-on time (in
FA-95 OXFASF 0s to 65535s 0s Unchangeable
seconds) upon the 1st fault
FD: Communication Parameters
0: 300 bps
1: 600 bps
2:1200 bps
3:2400 bps
4:4800 bps
FD-00 0xFD0O0 Modbus baud rate 5 At once
5:9600 bps
6:19200 bps
7: 38400 bps
8:57600 bps
9: 115200 bps
0: No check (8-N-2)
1: Even parity check (8-E-1)
FD-01 0xFDO1 Modbus data format 0 At once
2: 0dd parity check (8-0-1)
3:8-N-1
FD-02 0xFD02 Modbus local address 1to 247 1 At once
Modbus response delay )
FD-03 0xFDO3 X 0msto20 ms 2ms Real time
time
Modbus communication .
FD-04 0xFDO4 X . 0.0sto0 60.0s 0.0s Real time
timeout time
FD-05 0xFD05 Reserved 0to 65535 0 Unchangeable
Automatic reset for R$485 | 0: Enable
FD-06 0xFDO6 . 0 At once
communication faults 1: Disable
FD-07 0xFDO7 Reserved 0to 65535 0 Unchangeable
FD-08 0xFDO08 Reserved 0to 65535 0 Unchangeable
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: CANopen
Stop
s Initialization

: Pre-operational

0
0:
1
2
8: Running
0: CANlink
0: Stop
FD-09 0xFD09 Communication status 0 Unchangeable
1: Initialization
2: Pre-operational
8: Running
0: DP
0: Stop
1: Initialization
8: Running
1: CANopen
2: CANlink
FD-10 OxFDOA Communication protocol 1 At once
3: PROFIBUS DP-to-CANopen bridge
5: PROFINET-to-CANopen bridge
0: Invalid
FD-11 0xFDOB CiA 402 selection 0 At once
1: Valid
0: 20 kpbs
1: 50 kpbs
2:100 kpbs
FD-12 0xFDOC CAN baud rate 3:125 kpbs 5 At once
4:250 kpbs
5:500 kpbs
6:1 Mpbs
FD-13 0xFDOD CAN station number 1to 127 1 Atonce
Number of CAN frames
FD-14 OxFDOE received per unit time (real | 0to 65535 0 Unchangeable
time)
Maximum number of error
FD-15 OxFDOF frames received by node 0to 65535 0 Unchangeable
(real time)
Maximum number of error
FD-16 0xFD10 frames sent by node (real | 0to 65535 0 Unchangeable
time)
Number of bus
FD-17 OxFD11 disconnection times per 0to 65535 0 Unchangeable
unit of time
FD-18 0xFD12 Power supply unit number | 1to 99 1 At once
CAN communication
FD-19 OxFD13 . . . 1to15 3 Atonce
disconnection coefficient
PROFIBUS DP
FD-20 0xFD14 L 0to 125 0 At once
communication address
PROFIBUS DP
FD-21 0xFD15 communication 1to0 65535 350 Atonce
disconnection coefficient
0: A communication error is reported when the number of
slave stations configured for the PLC is inconsistent with
PROFIBUS DP-to-CANopen | the actual number of slave stations in the network.
FD-22 OxFD16 0 Atonce

mode

1: No communication error is reported when the number
of slave stations configured for the PLC is inconsistent
with the actual number of slave stations in the network.
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FD-23 OxFD17 Number of online slaves 0to 65535 0 Unchangeable
Power-on delay of
FD-24 0xFD18 PROFIBUS DP-to-CANopen | 0 to 65535 8s Real time
slave
Online status of PROFIBUS
FD-25 0xFD19 Bit 1: Station 1 0 Unchangeable
DP-to-CANopen slaves 1-15
Online status of PROFIBUS
FD-26 OXFD1A DP-to-CANopen slaves 16- | Bit 1: Station 16 0 Unchangeable
30
FD-29 0xFD1D Oscilloscope baud rate 0to 65535 0 Unchangeable
Number of RPDO1 and
FD-30 OXFD1E 0to 65535 0 Unchangeable
RPDO2 mapped bytes
Number of TPDO1 and
FD-31 OXFD1F 0to 65535 0 Unchangeable
RPDO2 mapped bytes
Mapping mode switchover
FD-32 0xFD20 . 1 Atonce
of parameters in AF group
FD-34 0xFD22 CANopen mode 0to 65535 0 Unchangeable
FD-35 0xFD23 CANopen inhibition time 0to 65535 0 Unchangeable
FD-36 0xFD24 CANopen event time 0to 65535 0 Unchangeable
FD-94 OXFD5E Modbus software version | 0.00 to 655.35 0.00 Unchangeable
FD-95 OXFD5F CANlink software version | 0.00 to 655.35 0.00 Unchangeable
FD-96 0xFD60 CANopen software version | 0.00 to 655.35 0.00 Unchangeable
PROFIBUS DP software
FD-97 0xFD61 ) 0.00 to 655.35 0.00 Unchangeable
version
PROFIBUS DP
FD-98 OXFD62 OFIBUSDP gateway | ; 1110 655.35 0.00 Unchangeable
software version
M fi
FD-99 OXFD63 odbus gateway software |, o\ 6c5 35 0.00 Unchangeable
version
FF: Factory Parameters
FF-00 O0xFF00 Manufacturer password 0 to 65535 0 Atonce
FF-01 OxFFO1 Model 17t0 999 20 At once
FF-02 OxFF02 Power rating 0.0-999.9 kW 45.0 kW Real time
FF-03 OxFFO3 Voltage class 0Vto999V 380V Real time
Bus voltage corresponding )
FF-04 OxFF04 800.0 V to 2000.0 V 1000.0V Real time
to full range
Bus voltage correction .
FF-05 OxFF05 L. 80.0% to 140.0% 100.0% Real time
coefficient
0: Invalid
Temperature sensor 1: Valid heatsink temperature detection
FF-06 OxFF06 . 3 At once
selection 2: Valid ambient temperature detection
3:Enable
Heatsink temperature
FF-07 OxFFO7 . 1to2 2 At once
curve selection
FF-08 OxFF08 Ambient temperature curve | 1to 2 2 At once
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FF-10 OXFFOA Memory address view 0to 65535 0 Atonce
Parameter group display
FF-11 OxFFOB R 0toll 0 Atonce
setting 1
Three-phase input
FF-14 OxFFOE imbalance detection 3.00 to 10.00 10.00 At once
threshold
FP: User Password Parameters
FP-00 0x1F00 User password 0to 65535 0 At once
0: Disable
1: Restore parameters excluding motor parameters to
default settings
FP-01 0x1F01 Parameter initialization 1 At once
2: Clear records
4: Restore user parameters from backup
501: Back up current user parameters
Parameter modification 0: Parameters can be modified.
FP-02 0x1F02 . 0 At once
function 1: Parameters cannot be modified.
Bit 0: Bus voltage
Bit 01: Heatsink temperature
Bit 02: Ambient temperature
Bit 03: Braking circuit current
Bit 04: Usr cable voltage
Bit 05: Ust cable voltage
Bit 06: Utr cable voltage
Monitoring parameter Bit 07: Degree of three-phase input voltage unbalance
FP-03 0x1F03 . . 251 At once
display setting 1 Bit 8: DI status
Bit 9: RO status
Bit 10: DI function state 1
Bit 11: DI function state 2
Bit 12: Current fault code
Bit 13: Current fault subcode
Bit 14: Reserved
Bit 15: Reserved
Monitoring parameter Bit 00: Any memory address value
FP-04 O0x1F04 . . 0 At once
display setting 2 Bit 1: Reserved
AF: Process Data Address Mapping Parameters
AF-00 O0xAF00 RPDO1-Sublndex0-H 0to 65535 0 At once
AF-01 OxAF01 RPDO1-Sublndex0-L 0to 65535 0 At once
AF-02 0xAF02 RPDO1-Subindex1-H 0to 65535 0 Atonce
AF-03 0xXAF03 RPDO1-Subindex1-L 0to 65535 0 At once
AF-04 OxAF04 RPDO1-Sublndex2-H 0to 65535 0 At once
AF-05 OxAF05 RPDO1-Sublndex2-L 0to 65535 0 At once
AF-06 OxAF06 RPDO1-Sublndex3-H 0to 65535 0 At once
AF-07 OXAFQ7 RPDO1-Sublndex3-L 0to 65535 0 At once
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AF-08 OxAF08 RPDO2-SubIndex0-H 0to 65535 0 Atonce
AF-09 OxAF09 RPDO2-Subindex0-L 0to 65535 0 At once
AF-10 OxAFOA RPDO2-SubIndex1-H 0 to 65535 0 At once
AF-11 OxAFOB RPDO2-Subindex1-L 0 to 65535 0 Atonce
AF-12 OxAFOC RPDO2-Sublndex2-H 0to 65535 0 Atonce
AF-13 OxAFOD RPDO2-SubIndex2-L 0to 65535 0 At once
AF-14 OxAFOE RPDO2-SubIndex3-H 0to 65535 0 Atonce
AF-15 OXAFOF RPDO2-SubIndex3-L 0to 65535 0 At once
AF-16 OXAF10 RPDO3-Sublndex0-H 0to 65535 0 Atonce
AF-17 OxAF11 RPDO3-Sublndex0-L 0to 65535 0 Atonce
AF-18 OxAF12 RPDO3-Sublndex1-H 0to 65535 0 Atonce
AF-19 OXAF13 RPDO3-Sublndex1-L 0to 65535 0 At once
AF-20 OxAF14 RPDO3-Sublndex2-H 0to0 65535 0 At once
AF-21 OXAF15 RPDO3-Sublndex2-L 0t0 65535 0 At once
AF-22 OXAF16 RPDO3-Sublndex3-H 0to0 65535 0 At once
AF-23 OXAF17 RPDO3-Sublndex3-L 0to 65535 0 Atonce
AF-24 OXAF18 RPDO4-Sublndex0-H 0to 65535 0 At once
AF-25 OXAF19 RPDO4-Sublndex0-L 0to 65535 0 Atonce
AF-26 OXAF1A RPDO4-Subindex1-H 0to 65535 0 Atonce
AF-27 OxAF1B RPDO4-Sublndex1-L 0 to 65535 0 Atonce
AF-28 OxAF1C RPDO4-Sublndex2-H 0 to 65535 0 Atonce
AF-29 OxAF1D RPDO4-Sublndex2-L 0to 65535 0 Atonce
AF-30 OxAF1E RPDO4-Sublndex3-H 0to 65535 0 Atonce
AF-31 OxAF1F RPDO4-SubIndex3-L 0to 65535 0 Atonce
AF-32 OxAF20 TPDO1-Sublndex0-H 0to 65535 0 Atonce
AF-33 OxAF21 TPDO1-Sublndex0-L 0 to 65535 0 At once
AF-34 OxAF22 TPDO1-Sublndex1-H 0 to 65535 0 Atonce
AF-35 OxAF23 TPDO1-Sublndex1-L 0 to 65535 0 Atonce
AF-36 OxAF24 TPDO1-Sublndex2-H 0to 65535 0 Atonce
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AF-37 OxAF25 TPDO1-Sublndex2-L 0to 65535 0 Atonce
AF-38 OxAF26 TPDO1-Sublndex3-H 0to 65535 0 At once
AF-39 OxAF27 TPDO1-Sublndex3-L 0 to 65535 0 At once
AF-40 OxAF28 TPDO2-Sublndex0-H 0 to 65535 0 Atonce
AF-41 OxAF29 TPDO2-Sublndex0-L 0to 65535 0 Atonce
AF-42 OxAF2A TPDO2-Sublndex1-H 0to 65535 0 At once
AF-43 OxAF2B TPDO2-Sublndex1-L 0to 65535 0 Atonce
AF-44 OxAF2C TPDO2-Sublindex2-H 0to 65535 0 Atonce
AF-45 OxAF2D TPDO2-Sublindex2-L 0to 65535 0 Atonce
AF-46 OxAF2E TPDO2-Subindex3-H 0to 65535 0 Atonce
AF-47 OxAF2F TPDO2-Sublindex3-L 0to 65535 0 Atonce
AF-48 OXAF30 TPDO3-Sublndex0-H 0to 65535 0 At once
AF-49 OXAF31 TPDO3-Sublndex0-L 0to0 65535 0 At once
AF-50 OXAF32 TPDO3-Sublndex1-H 0t0 65535 0 At once
AF-51 OXAF33 TPDO3-Sublndex1-L 0to0 65535 0 At once
AF-52 OxAF34 TPDO3-Sublndex2-H 0to 65535 0 At once
AF-53 OxAF35 TPDO3-Sublindex2-L 0to 65535 0 At once
AF-54 OxAF36 TPDO3-Sublindex3-H 0to 65535 0 At once
AF-55 OxAF37 TPDO3-Sublndex3-L 0to 65535 0 At once
AF-56 OxAF38 TPDO4-Sublindex0-H 0 to 65535 0 Atonce
AF-57 OxAF39 TPDO4-Sublindex0-L 0 to 65535 0 Atonce
AF-58 OxAF3A TPDO4-Sublindex1-H 0to 65535 0 Atonce
AF-59 OxAF3B TPDO4-Sublindex1-L 0to 65535 0 Atonce
AF-60 OxAF3C TPDO4-Sublndex2-H 0to 65535 0 Atonce
AF-61 OxAF3D TPDO4-Sublndex2-L 0to 65535 0 Atonce
AF-62 OxAF3E TPDO4-Sublndex3-H 0 to 65535 0 At once
AF-63 OxAF3F TPDO4-Sublndex3-L 0 to 65535 0 Atonce
AF-66 OXxAF42 Number of valid RPDOs 0to 65535 0 Unchangeable
AF-67 OXAF43 Number of valid TPDOs 0to 65535 0 Unchangeable
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CF: Factory Parameters

CF-00 0xCF00 Factory parameter 0to 65535 Unchangeable
CF-01 0xCFO1 Factory parameter 0to 65535 Unchangeable
CF-02 0xCF02 Factory parameter 0to 65535 Unchangeable
CF-03 0xCF03 Factory parameter 0to 65535 Unchangeable
CF-04 0xCF04 Factory parameter 0to 65535 Unchangeable
CF-05 0xCF05 Factory parameter 0to 65535 Unchangeable
CF-06 0xCF06 Factory parameter 0to 65535 Unchangeable
CF-07 0xCFO7 Factory parameter 0to 65535 Unchangeable
CF-08 0xCF08 Factory parameter 0to 65535 Unchangeable
CF-09 0xCF09 Factory parameter 0to 65535 Unchangeable
CF-10 O0xCFOA Factory parameter 0to 65535 Unchangeable
CF-11 0xCFOB Factory parameter 0to 65535 Unchangeable
CF-12 0xCFOC Factory parameter 0to 65535 Unchangeable
CF-13 0xCFOD Factory parameter 0to 65535 Unchangeable
CF-14 OxCFOE Factory parameter 0to 65535 Unchangeable
CF-15 OxCFOF Factory parameter 0 to 65535 Unchangeable
CF-16 0xCF10 Factory parameter 0to 65535 Unchangeable
CF-17 OxCF11 Factory parameter 0to 65535 Unchangeable
CF-18 0xCF12 Factory parameter 0to 65535 Unchangeable
CF-19 0xCF13 Factory parameter 0to 65535 Unchangeable
CF-20 0xCF14 Factory parameter 0to 65535 Unchangeable
CF-21 0xCF15 Factory parameter 0to 65535 Unchangeable
CF-22 0xCF16 Factory parameter 0to 65535 Unchangeable
CF-23 0xCF17 Factory parameter 0to 65535 Unchangeable
CF-24 0xCF18 Factory parameter 0to 65535 Unchangeable
CF-25 0xCF19 Factory parameter 0to 65535 Unchangeable
CF-26 OxCF1A Factory parameter 0to 65535 Unchangeable
CF-27 0xCF1B Factory parameter 0to 65535 Unchangeable
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CF-28 0xCF1C Factory parameter 0to 65535 Unchangeable
CF-29 0xCF1D Factory parameter 0to 65535 Unchangeable
CF-30 OXCF1E Factory parameter 0to 65535 Unchangeable
CF-31 OxCF1F Factory parameter 0to 65535 Unchangeable
CF-32 0xCF20 Factory parameter 0to 65535 Unchangeable
CF-33 0xCF21 Factory parameter 0to 65535 Unchangeable
CF-34 0xCF22 Factory parameter 0to 65535 Unchangeable
CF-35 0xCF23 Factory parameter 0to 65535 Unchangeable
CF-36 0xCF24 Factory parameter 0to 65535 Unchangeable
CF-37 0xCF25 Factory parameter 0to 65535 Unchangeable
CF-38 0xCF26 Factory parameter 0to 65535 Unchangeable
CF-39 OxCF27 Factory parameter 0to 65535 Unchangeable
CF-40 0xCF28 Factory parameter 0to 65535 Unchangeable
CF-41 0xCF29 Factory parameter 0to 65535 Unchangeable
CF-42 O0xCF2A Factory parameter 0to 65535 Unchangeable
CF-43 0xCF2B Factory parameter 0to 65535 Unchangeable
CF-44 0xCF2C Factory parameter 0to 65535 Unchangeable
CF-45 0xCF2D Factory parameter 0to 65535 Unchangeable
CF-46 OxCF2E Factory parameter 0to 65535 Unchangeable
CF-47 OxCF2F Factory parameter 0to 65535 Unchangeable
CF-48 0xCF30 Factory parameter 0to 65535 Unchangeable
CF-49 0xCF31 Factory parameter 0to 65535 Unchangeable
CF-50 0xCF32 Factory parameter 0to 65535 Unchangeable
CF-51 0xCF33 Factory parameter 0to 65535 Unchangeable
CF-52 0xCF34 Factory parameter 0to 65535 Unchangeable
CF-53 0xCF35 Factory parameter 0to 65535 Unchangeable
CF-54 0xCF36 Factory parameter 0to 65535 Unchangeable
CF-55 OxCF37 Factory parameter 0to 65535 Unchangeable
CF-56 0xCF38 Factory parameter 0to 65535 Unchangeable
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CF-57 0xCF39 Factory parameter 0to 65535 Unchangeable
CF-58 OXCF3A Factory parameter 0to 65535 Unchangeable
CF-59 0xCF3B Factory parameter 0to 65535 Unchangeable
CF-60 0xCF3C Factory parameter 0to 65535 Unchangeable
CF-61 0xCF3D Factory parameter 0to 65535 Unchangeable
CF-62 OxCF3E Factory parameter 0to 65535 Unchangeable
CF-63 OxCF3F Factory parameter 0to 65535 Unchangeable
CF-64 0xCF40 Factory parameter 0to 65535 Unchangeable
CF-65 OxCF41 Factory parameter 0to 65535 Unchangeable
CF-66 0xCF42 Factory parameter 0to 65535 Unchangeable
CF-67 0xCF43 Factory parameter 0to 65535 Unchangeable
CF-68 0xCF44 Factory parameter 0to 65535 Unchangeable
CF-69 0xCF45 Factory parameter 0to 65535 Unchangeable
CF-70 0xCF46 Factory parameter 0to 65535 Unchangeable
CF-71 OxCF47 Factory parameter 0to 65535 Unchangeable
CF-72 OxCF48 Factory parameter 0to 65535 Unchangeable
CF-73 0xCF49 Factory parameter 0to 65535 Unchangeable
CF-74 OxCF4A Factory parameter 0to 65535 Unchangeable
CF-75 0xCF4B Factory parameter 0to 65535 Unchangeable
CF-76 OxCF4C Factory parameter 0to 65535 Unchangeable
CF-77 0xCF4D Factory parameter 0to 65535 Unchangeable
CF-78 OxCF4E Factory parameter 0to 65535 Unchangeable
CF-79 OxCF4F Factory parameter 0to 65535 Unchangeable
CF-80 0xCF50 Factory parameter 0to 65535 Unchangeable
CF-81 0xCF51 Factory parameter 0to 65535 Unchangeable
CF-82 0xCF52 Factory parameter 0to 65535 Unchangeable
CF-83 0xCF53 Factory parameter 0to 65535 Unchangeable
CF-84 0xCF54 Factory parameter 0to 65535 Unchangeable
CF-85 0xCF55 Factory parameter 0to 65535 Unchangeable
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CF-86 0xCF56 Factory parameter 0to 65535 0 Unchangeable
CF-87 0XCF57 Factory parameter 0to 65535 0 Unchangeable
CF-88 0xCF58 Factory parameter 0to 65535 0 Unchangeable
CF-89 0xCF59 Factory parameter 0to 65535 0 Unchangeable
CF-90 OxCF5A Factory parameter 0to 65535 0 Unchangeable
CF-91 0xCF5B Factory parameter 0to 65535 0 Unchangeable
CF-92 0xCF5C Factory parameter 0to 65535 0 Unchangeable
CF-93 0xCF5D Factory parameter 0to 65535 0 Unchangeable
CF-94 OxCF5E Factory parameter 0to 65535 0 Unchangeable
CF-95 OxCF5F Factory parameter 0to 65535 0 Unchangeable
CF-96 0xCF60 Factory parameter 0to 65535 0 Unchangeable
CF-97 OxCF61 Factory parameter 0to 65535 0 Unchangeable
CF-98 0xCF62 Factory parameter 0to 65535 0 Unchangeable
CF-99 0xCF63 Factory parameter 0to 65535 0 Unchangeable
U0: Monitoring Parameters
U0-00 0x7000 Bus voltage (V) 0.0Vto6553.5V 0.0V Unchangeable
U0-01 0x7001 Heatsink temperature (° C) | 0° Cto 65535° C 0°C Unchangeable
Braking transistor
U0-02 0x7002 0°Cto65535°C 0°C Unchangeable
temperature (° C)
U0-03 0x7003 Braking circuit current (A) | 0.00 Ato 655.35 A 0.00A Unchangeable
U0-04 0x7004 Input voltage Usr (V) 0Vto 65535V ov Unchangeable
U0-05 0x7005 Input voltage Ust (V) 0Vto 65535V ov Unchangeable
U0-06 0x7006 Input voltage Utr (V) 0Vto 65535V ov Unchangeable
Three-phase unbalance
uo-07 0x7007 0.00% to 655.35% 0.00% Unchangeable
degree (%)
U0-08 0x7008 Dl state 0to 65535 0 Unchangeable
U0-09 0x7009 RO state 0to 65535 0 Unchangeable
U0-12 0x700C Current fault code 0to 65535 0 Unchangeable
U0-13 0x700D Subcode of current fault 0to 65535 0 Unchangeable
U0-14 0x700E DI status after delay 0to 65535 0 Unchangeable
DI status after positive and
U0-15 0x700F ) o 0to 65535 0 Unchangeable
negative logic judgment
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Any memory address value

milliseconds)

Uo-16 0x7010 0to 65535 0 Unchangeable
(FF-10)
u0-17 0x7011 RO status after delay 0to 65535 0 Unchangeable
RO status after positive and
U0-18 0x7012 ) o 0to 65535 0 Unchangeable
negative logic judgment
Running state of power
U0-19 0x7013 ) 0to 65535 0 Unchangeable
supply unit
U0-20 0x7014 Current power-on time (h) | Oh to 65535h Oh Unchangeable
Current power-on time . . .
U0-21 0x7015 (min) 0 min to 65535 min 0 min Unchangeable
U0-22 0x7016 Current power-on time (s) | 0s to 65535s 0s Unchangeable
Current power-on time
U0-23 0x7017 (ms) 0 ms to 65535 ms 0ms Unchangeable
0: Turn off the fan.
U0-24 0x7018 Fan control command word 0 Unchangeable
1: Turn on the fan.
Control d d of | 0: Turn off the braking transistor.
U0-25 0x7019 on .ro comman worao & 0 Unchangeable
braking unit 1: turn on the braking transistor.
U0-26 0x701A Reserved 0to 65535 0 Unchangeable
1: Able to run
Non-operational flag of the
u0-27 0x701B peratl ) & 2: Coast to stop 0 Unchangeable
power supply unit
3: Stop in configured mode
U0-28 0x701C Reserved 0to 65535 0 Unchangeable
U0-29 0x701D Reserved 0to 65535 0 Unchangeable
Total -on'ti i
U0-30 0x701E otal power-on time (in 0to 65535 0 Unchangeable
hours)
Total -on ti i
U0-31 0x701F O_ al power-ontime (in 0to 65535 0 Unchangeable
minutes)
Total -on ti i
U0-32 0x7020 otal powerontime(in |\ ceeag 0 Unchangeable
seconds)
T IPETI
U0-33 0x7021 otal power-on time (in 0to 65535 0 Unchangeable
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