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Preface

Preface

Introduction

The MD800 series is a new generation of standard AC drive (multidrive system) designed for
low-power multidrive applications in the traditional original equipment manufacturer
(OEM) industry. It is widely applied in industries such as printing and packaging,
woodworking machine tools, food and beverage, logistics and storage, textile printing and
dyeing, fans, and water pumps.

This guide describes the communication method, networking, and communication settings
of the AC drive.

More Documents

Name Data code Description
MD800 Series AC Drive | 19011494 This guide describes the installation, wiring,
(Multidrive System) quick commissioning, commissioning
Quick Installation and parameters, and commissioning
Commissioning Guide troubleshooting of the product.
MD800 Series AC Drive | 19011492 This guide describes the system
(Multidrive System) composition, technical specifications,
Design and Model dimensions, detailed specifications and
Selection Guide selection of options (installation

accessories, cables, and peripheral electrical
components), common EMC problems and
solutions, and compliant certifications and

standards.
MD800 Series AC Drive | 19011495 It covers maintenance, part replacement,
(Multidrive System) troubleshooting and so on.
Maintenance and Repair
Guide
MD800 Series AC Drive | 19011493 This guide describes the commissioning
(Multidrive System) tools, system commissioning procedures,
Function Guide parameters, fault codes, and product
functions and applications.
MD800 Series AC Drive | 19011496 This guide describes the communication
(Multidrive System) mode, communication networking, and
Communication Guide communication configuration of the
product.
MD800 Series AC Drive | PS00009036 This guide describes model selection,
(Multidrive System) installation, wiring, commissioning, function
User Guide description, fault handling, maintenance,
and so on.
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Do keyword search under Service and Support at http.//www.inovance.com.,
Scan the QR code on the product with your smart phone.

e Scan the QR code below to install the app, where you can search for and download
manuals.

Warranty Disclaimer

If your product becomes defective under normal use conditions, we will offer guaranteed
repair services within the warranty period. You need to pay charges beyond the warranty
listed in the purchase order.

The warranty does not cover any defect caused by:

Your failure to operate the product in accordance with the user guide

Events beyond our reasonable control, such as fire, flood and abnormal voltage

Damage caused by unintended use of the product
Damage caused by use beyond the specified scope of application of the product

Damage or secondary damage caused by force majeure (natural disaster, earthquake,
and lightning strike)

The maintenance is charged according to the latest Price List of Inovance. If otherwise
agreed upon, the terms and conditions in the agreement shall prevail.

For details, see Product Warranty Card.


www.inovance.com
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Safety Instructions

Safety Instructions

Safety Disclaimer

e This section describes the safety precautions that help you use this product correctly.
Before using this product, read the user guide thoroughly and correctly understand the
related safety precautions. Failure to comply may result in severe personal injuries or
even death or equipment damage.

o "DANGER", "WARNING", and "DANGER" items in the user guide do not indicate all safety
precautions that need to be followed; instead, they just supplement the safety
precautions.

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

e Inovance shall take no responsibility for any personal injuries or property damage
caused by improper usage.

Safety Levels and Definitions

A DANGER R R . . . .
L= |ndicates that failure to comply with the notice will result in severe
personal injuries or even death.

WARNING . . . . .
Indicates that failure to comply with the notice may result in severe

personal injuries or even death.

A CAUTION . , ‘ o
Indicates that failure to comply with the notice may result in minor or

moderate personal injuries or equipment damage.

>

Safety Instructions

e Product illustrations in the user guide are sometimes shown without covers or
protective guards. Remember to install the covers or protective guards as specified first,
and then perform operations in accordance with the instructions.

Product illustrations in this guide are for reference only. Actual products may vary.
Operators must take mechanical precautions to protect personal safety and wear
protective equipment, such as anti-smashing shoes, safety clothing, safety glasses,

protective gloves, and protective sleeves.

Unpacking

AWARNING

« Do not install the equipment if you find damage, rust, or signs of use on the equipment
or accessories upon unpacking.

« Do not install the equipment if you find water seepage or missing or damaged
components upon unpacking.

« Do not install the equipment if you find the packing list does not conform to the
equipment you received.

-8-



Safety Instructions

A CAUTION

« 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.

o Check whether there is damage, rust, or injuries on the surface of the equipment and
equipment accessories before unpacking.

« Check whether the number of packing materials is consistent with the packing list.

Storage and Transportation

AWARNING

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

« Before hoisting the equipment, ensure the equipment components such as the front
cover and terminal blocks 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.

A 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 prevent 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 transporting the equipment in environments such as water splashing, rain, direct
sunlight, strong electric field, strong magnetic field, and strong vibration.

« Avoid storing the product for more than 3 months. Long-term storage shall require
stricter protection and necessary inspections.

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

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

Installation

A DANGER

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




Safety Instructions

AWARNING

« 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 electric 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 afire.

« 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 devices with strong electromagnetic interference, such as a
transformer, install a shielding device for the equipment to prevent malfunction.

« Install the product on an incombustible object such as metal and do not touch or attach
the product to combustible objects. Failure to comply can result in fire accident.

A 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 causing faults. After installation, remove the cloth or paper on top of the
equipment to prevent overtemperature caused by poor ventilation due to blocked
ventilation holes.

« 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

A DANGER

« 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, Wait as specified on the
product warning sign before further operations because residual voltage exists after
power-off. Measure the DC voltage of the main circuit and make sure that it is below the
safety voltage. Failure to comply will result in an electric shock.

o Never perform wiring at power-on. Failure to comply will result in an electric shock.

« Make sure that the equipment is well grounded. Failure to comply will result in an
electric shock.

-10-



Safety Instructions

AWARNING

« 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 terminals 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.

o 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
electric shock or equipment damage.

A CAUTION

« Follow the proper electrostatic discharge (ESD) procedure and wear an anti-static wrist
strap to perform wiring. Failure to comply may result in damage to the equipment or to
the internal circuit of the product.

o Use shielded twisted pairs for the control circuit. Connect the shield to the grounding
terminal of the equipment for grounding purpose. Failure to comply can result in
equipment malfunction.

Power-on

A DANGER

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

o Check that the power supply meets equipment requirements before power-on to
prevent equipment damage or a fire.

o After power-on, do not open the cabinet door or protective cover of the equipment. Do
not touch any terminals, or remove any part of the equipment at power-on. Failure to
comply will result in an electric shock.

AWARNING

« Perform a trial run after wiring and parameter setting to ensure the equipment operates
safely. Failure to comply may result in personal injuries or equipment damage.

« Before power-on, check that the rated voltage of the equipment is consistent with that
of the power supply. Failure to comply may result in a fire.

« Before power-on, check that no one is near the equipment, motor, or machine. Failure
to comply may result in death or personal injuries.

Operation

A 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.

-11-



Safety Instructions

WARNING

i

« Do not touch the equipment casing, fan, or resistor with bare hands to feel the
temperature. Failure to comply may result in personal injuries.

« 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 maintain the equipment with power ON. Failure to comply will result in an
electric shock.

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

o 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 can result in an
electric shock.

WARNING

i

« Perform routine and periodic inspection and maintenance on the equipment according
to maintenance requirements and keep a maintenance record.

Repair

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 an electric
shock.

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

i

WARNING

« Submit the repair request according to the warranty agreement.

o When the fuse is blown or the circuit breaker or earth leakage circuit breaker (ELCB)
trips, wait as specified on the product warning sign before power-on or further
operations. Failure to comply may result in personal injuries, equipment damage or
even death.

« 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 operate on damaged equipment. Failure to comply may result in death, personal
injury, or severe equipment damage.

o After the equipment is replaced, perform wiring inspection and parameter settings
again.

-12-
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Disposal

AWARNING

 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

For safe operation and maintenance, comply with the safety labels on the equipment. Do

not damage or remove the safety labels. The following table describes the safety signs.

Safety Sign

Description

A

AQ::Wmin

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

damage.

« 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.

-13-



Emergency Message and AC Drive Faults

Emergency Message and AC Drive Faults

Emergency Message Data

The following table describes the seven bytes in an emergency message.

Table -1 Emergency message data

Emergency Error Code Error Register Predefined Error Code
Otol 2 3to7

Note
Emergency error code: See related sections in the DS301 document. 0x8100
indicates a communication error and 0xFF00 indicates a vendor defined error.

Error register: See the data value of the object dictionary 1001H in related sections
of the DS301 document. Bit0 indicates the error generation flag, bit4 indicates the
communication error flag, and bit7 indicates a vendor defined error.

« Vendor defined error code: The fault code of the AC drive.

Error Code
The following table lists standard fault codes of the MD800. For details about the fault
codes, see MD800 Series AC Drive (Multidrive System) User Guide

-14-




Emergency Message and AC Drive Faults

Table -2 Fault code of the power supply unit

Fault code of the power

Fault code of the drive unit

supply unit
pp.y (decimal)
(decimal)
0: No fault
1: Hardware fault
2: Overcurrent during
acceleration . 26: Accumulative running
3: Overcurrent during ;
deceleration time reached fault
. 27: User-defined fault 1
4: Overcurrent during .
: 28: User-defined fault 2
operation at constant speed -
. 29: Accumulative power-on
5: Overvoltage during )
; time reached
acceleration 30: Load lost
0: No fault 6: Overvoltage during 31: PID feedback loss durin
12: Grid voltage abnormal deceleration rur.ming &

14: Drive overheat

16: Communication fault
21: EEPROM read/write fault
61: Braking unit fault

80: Fan fault

98: Internal communication
fault

99: 1/0 expansion card
mapping resource loss

7: Overvoltage at constant
speed

9: Undervoltage

10: Drive overload

11: Motor overload

13: Output phase loss

14: Drive overheat

15: External device fault

16: Communication fault
18: Current detection circuit
fault

19: Motor parameter auto-
tuning fault

21: EEPROM read/write fault
22: Motor parameter auto-
tuning warning

23: Output short-circuited to
ground

25: Power supply unit fault

36: Torque limit timeout
37: Frequency direction fault
38: Frequency following
fault

42: Excessive speed
deviation

45: Motor temperature fault
47.STO fault

80: Fan fault

90: Braking feedback fault
91: Brake release timeout
93: Command direction
conflict

99: 1/0 expansion card
mapping resource loss

-15-



Parameter Communication Addresses

1.1

1.2

Parameter Communication Addresses

Parameter Data

Parameters of the AC drive include basic function parameters and monitoring function
parameters, which are categorized in different parameter groups. Basic function
parameters are included in groups F and A, as shown in the following table.

Group F (Read/ |FO, F1, F2, F3, F4, F5,F6, F7, F8, F9, FA, FB, FC, FD, FE,
Parameter Write) and FF

Data Group A (Read/

Write) A0, A1, A5, A6, A9, AD, and AF

The following table shows the addresses used by the monitoring function parameters,
including running command, running status, running parameters, and alarm information.

Status data

U0 and 8000H"ote !
Monitoring | (Read-only) an

Function Control
Parameter Parameters U3 and 1000HNote L
(Write-only)

Note 1: 1000H and 8000H are communication addresses specific to Modbus.

Parameter Communication Addresses

There are multiple function parameters in each of the parameter groups FO to FF and A0 to
AF. For example, FO-16 indicates parameter number 16 in group FO. High-order 16 bits in
the communication address of a function 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 F0-16 is 0xF010.

Writing basic function parameters and saving them upon power failure indicate frequent
operations on the EEPROM, which reduces its service life. Therefore, you can modify some
basic function parameters in the RAM through communication without saving them.

For parameters in group F, to obtain the RAM address, change the high-order bit F of the
parameter address to 0. For example, the communication RAM address of F3-12 is 0x030C.
For parameters in group A, to obtain the RAM address, change the high-order bit A of the
parameter address to 4. For example, the communication RAM address of A0-05 is 0x4005.
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Parameter Communication Addresses

13

Note the following:
Group FF: The pa

Group No. Communication Address Parameter Address in RAM
Changed Through
Communication
Groups FO to FE 0xFO000 to OxFEFF 0x0000 to OxOEFF
A0 to AF 0xA000 to OXAFFF 0x4000 to Ox4FFF
Group U0 0x7000 to Ox7OFF /
Group U3 0x7300 to Ox73FF /
Group U4 0x7400 to OXT4FF /
Group U5 0x7500 to OX75FF /

rameters can neither be read or written.

Groups U0, U4, and U5 are read only. Group U3 can be read and written.
1000H and 8000H are Modbus-specific communication addresses.
Only the write operation can be performed on communication RAM addresses. They are

invalid addresses during the read operation.

Modbus-Specific Parameter Communication Addresses

Table 1-1 Modbus-specific parameter communication addresses

Parameter Description
Address
Frequen |1000H | Communication setting value (decimal)
cy -10000 to +10000
refer The reference set through communication is a relative percentage.
ence 1 The value +10000 corresponds to 100.00%, and -10000 corresponds to
set -100.00%.
through For frequency dimension data, the frequency reference is the
commu percentage of the maximum frequency (F0-10). For torque dimension
nication data, the percentage is F2-10 (Digital setting of torque limit in speed
control).

Frequen | 7310H | Set F8-64 to choose Hz or rpm as the unit.
cy When F8-64 is set to 0, the unit is Hz. The decimal place is determined
refer by F0-22. For example, when F0-22 is set to 2, the decimal number
ence 2 1000 means that the frequency reference is 10.00 Hz.
set When F8-64 is set to 1, the unit is rpm. For example, the decimal
through number 1000 means that the speed reference is 1000 rpm.
commu
nication

-17-



Parameter Communication Addresses

Parameter Description
Address
Control | 7311H | 0: Stop according to the stop mode specified by F6-10
com 1: Forward run
mand 2: Reverse run
input to 3: Forward jog
the drive 4: Reverse jog
(write- 5: Coast to stop
only) 1 6: Decelerate to stop
7: Reset upon fault
Control |2000H | 0: Stop mode set by F6-10
com 1: Forward run
mand 2: Reverse run
input to 3: Forward jog
the drive 4: Reverse jog
(write- 5: Coast to stop
only) 2 6: Decelerate to stop
7: Reset upon fault
DO 2001H | Bit 0: DO1 output control
control Bit 1: DO2 output control
(write- Bit 2: DO3 output control
only) Bit 3: DO4 output control
Bit 4: DO5 output control
Bit 5 to Bit 15: Reserved
Read AC | 703DH | 1: Forward run
drive 2: Reverse run
state 1 3: Stop
Motor auto-tuning
5: Fault
Read AC | 7044H |Bit 0: Running status
drive Bit 1: Running direction (forward/reverse)
state 2 Bit 2: Whether a fault occurs
Bit 3: Whether output frequency reaches the frequency reference
Bit 4: Normal communication flag
Bit 5 to Bit 7: Reserved
Bits 8 to Bit 15: Fault codes
Pass 1FOOH | If the value returned is the actual password, it indicates the password
word passes the verification. If password protection is not applied (FP-00 =
verifica 0), the returned value is 0000H.
tion
upon
parame
ter lock
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Parameter Communication Addresses

Parameter Description
Address
DO 7312H | Bit 0: DO1/ DO1 output control
control Bit 1: DO2/ DO2 output control
Bit 2: DO3 output control
Bit 3: DO4 output control
Bit 4: DO5 output control
Bit 5 to Bit 15: Reserved
AC drive | 8000H | Power supply unit Drive unit fault 26: Accumulative
fault fault (decimal): (decimal): running time reached
descrip 12: Grid voltage 1: Hardware fault fault
tion abnormal 2: Overcurrent during  27: User-defined fault

14: Drive overheat
16: Communication
fault

21: EEPROM read/
write fault

61: Braking unit fault
80: Fan fault

98: Internal
communication fault
99: /0 expansion card
mapping resource
loss

acceleration

3: Overcurrent during
deceleration

4: Overcurrent during
operation at constant
speed

5: Overvoltage during
acceleration

6: Overvoltage during
deceleration

7: Overvoltage at
constant speed

9: Undervoltage

10: Drive overload

11: Motor overload
13: Output phase loss
14: Drive overheat
15: External device
fault

16: Communication
fault

18: Current detection
circuit fault

19: Motor parameter
auto-tuning fault

21: EEPROM read/
write fault

22: Motor parameter
auto-tuning warning
23: Output short-
circuited to ground
25: Rectifier fault

1

28: User-defined fault
2

29: Accumulative
power-on time
reached fault

30: Load lost

31: PID feedback loss
during running

36: Torque limit
timeout

37: Frequency
direction fault

38: Frequency
following fault

42: Excessive speed
deviation

45: Motor
temperature fault
47.STO fault

80: Fan fault

90: Braking feedback
fault

91: Brake release
timeout

93: Command
direction conflict

99: 1/0 expansion card
mapping resource
loss
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1.4 Station Number Allocation

1.4.1 Setting the Station No.

Note

The contents allocated only apply to Modbus, CANopen, and CANlink communication.

Set FD-18 properly when multiple drives need to be cascaded.

Host controller

IN ACdrive 1 IN AC drive 2 IN AC drive 8

ouT | Fd-18=1 ouT | Fd-18=2 || ouT | Fd-18=8
| |

Figure 1-1 Topology for cascade connection

Automatic assignment of station numbers

1. Set F-18 and FD-39 for each power supply unit.
FD-18 = Current AC drive number

FD-39 =0 (station number assigned automatically)

2. Restart the device after setting the preceding parameters.

3. The algorithms and diagrams of station numbers after automatic assignment are as
follows.
Algorithms:

Station number of the power supply unit = FD-18 x 16

Station number of the drive unit = Current slot number + (FD-18 - 1) x 16

Example:

When FD-18 is 1, the station number of drive unit 1is 1 (formula: 1+ (1-1)x 16 =1).
Station number of card slot 1 =14+ (FD-18 - 1) x 16

Station number of card slot 2=15+ (FD-18 - 1) x 16

The station number of the card slot device can be viewed in FD-93 and FD-94.

The station numbers of devices 1 and 2 are shown in the following figure.
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Device cascading No. FD-18 =1 FD-39=0

Station No. Station No. StationNo.of | [stationNo.of| [stationNo.of| [stationNo.of| [stationNo.of | [stationNo.of| [stationNo.of | stationNo.of | | stationNo.
ofslot1 of power drive unit 1 drive unit 2 drive unit 3 drive unit4 drive unit 5 drive unit6 drive unit 7 drive unit 8 of slot 3
supply unit
Station No.
of lot2

Figure 1-2 Station number of device 1

Device cascading No. Fd-18 =2, Fd-39=0

Station No. Station No. Station No. Station No. Station No. Station No. Station No Station No. Station No. Station No. Station No.
of slot 1 of power ofdrive of drive of drive of drive of drive of drive of drive of drive of slot3
supply unit unit1 unit2 unit3 unit4 units unit6 unit7 unit8

30

Station No.
ofslot2

32 17 18 19 20 21 22 23 24 29
31

Figure 1-3 Station number of device 2

Setting the station number manually

1.

2.
3.
4.

Set FD-18 and FD-39 for each power supply unit.
FD-18 = Power supply unit number (set based on actual conditions)

FD-39 = 1 (manual setting mode, in which the station numbers are set based on FD-40...
FD-48)

Set FD-40...FD-48. Set station numbers based on actual needs.

Restart the device to activate the settings.

The algorithms and diagrams of station numbers after automatic assignment are as
follows.

Algorithms:

Station number of the power supply unit = FD-40

Station numbers of drive units 1 to 8 = FD-41 to FD-48

Station number of card slot 1 =(FD-18-1) x 7 + 133

Station number of card slot 2 = (FD-18 - 1) x 7 + 134

The station number of the card slot device can be viewed in FD-93 and FD-94.

Example: If two sets of drives are cascaded, the parameter values are shown in the
following table.
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Parameter Code Parameter Name Value of Drive | Value of Drive
1 2
FD-18 Power supply unit No. 1 2
FD-39 Function enabling bit configuration | 1 1
of AC drive station number
FD-40 Station number of the power 1 10
supply unit that is manually set
FD-41 Station number of the drive unit1 |2 11
that is manually set
FD-42 Station number of the drive unit2 |3 12
that is manually set
FD-43 Station number of the drive unit3 |4 13
that is manually set
FD-44 Station number of the drive unit4 |5 14
that is manually set
FD-45 Station number of the drive unit5 |6 15
that is manually set
FD-46 Station number of the drive unit6 |7 16
that is manually set
FD-47 Station number of the drive unit7 |8 17
that is manually set
FD-48 Station number of the drive unit8 |9 18
that is manually set
The station numbers of devices 1 and 2 are shown in the following figure.
Device cascading No. Fd-18 =1, Fd-39=1
Station Station No. Station No. Station No| Station No.| Station No. Station No. Station No. Station No. Station No.| Station
No. of of power of drive of drive of drive of drive of drive of drive of drive of drive No. of
slot 1 supply unit| unit 1 unit2 unit3 unit4 unit5 unit6 unit 7 unit8 slot 3
133
Station
No. of
slot2 1 3 4 5 6 7 8 9 132
134
Figure 1-4 Station number of device 1
Device cascading No. Fd-18 =2, Fd-39=1
Station Station No. Station No. Station No., Station No. Station No., Station No. Station No| Station No| Station No. Station
No. of of power of drive of drive of drive of drive of drive of drive of drive of drive No. of
slot 1 supply unit unit1 unit2 unit3 unit4 unit 5 unit6 unit 7 unit8 slot 3
140
Station
No. of
slot2 10 12 13 14 15 16 17 18 139
141

Figure 1-5 Station number of device 2
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Detection on station number conflict

e Automatic assignment mode of station numbers
No conflict can occur on station numbers assigned automatically. Such detection is

unavailable for multiple groups of cascaded drives.

e Manual assignment mode of station numbers
Alarms can be reported for station numbers set repeatedly within one group of drives.

Such detection is unavailable for multiple groups of cascaded drives.

1.4.2 Parameters

The following parameters are set in the power supply unit. There is no need to set any
parameter in the drive unit.

Table 1-2 Related parameters

Parameter

Parameter Name

Value
Range

Description

Property

Description

FD-18

Power supply unit No.

1-15

RW

Set the number of the
power supply unit.

This parameter is used to
assign the station
number to the power
supply unit and the drive
unit after the automatic
assignment of station
numbers is enabled. See
the following rules:
Station number of the
power supply unit = FD-
18x 16

Station number of the
drive unit = Current slot
number + (FD-18-1) x
16

FD-39

Function enabling bit
configuration of AC drive
station number

Otol

0: Disable
1: Enable

It specifies the mode of
station number
assignment.

0: Disable

Station number of the AC
drive cannot be manually
set.

1: Enable

Station number of the AC
drive can be manually
set.
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Parameter Parameter Name Value Description Property Description
Range

FD-40 Station number of the power | 0to 127 / RW Set the station number of
supply unit that is manually the power supply unit.
set Set the station number of

the power supply unit
through FD-40.

FD-41 Station number of the drive 0to 127 / RW Set the station number of
unit 1 that is manually set drive unit 1 manually.

FD-42 Station number of the drive 0to 127 / RW Set the station number of
unit 2 that is manually set drive unit 2 manually.

FD-43 Station number of the drive 0to 127 / RW Set the station number of
unit 3 that is manually set drive unit 3 manually.

FD-44 Station number of the drive 0to 127 / RW Set the station number of
unit 4 that is manually set drive unit 4 manually.

FD-45 Station number of the drive 0to 127 / RW Set the station number of
unit 5 that is manually set drive unit 5 manually.

FD-46 Station number of the drive 0to 127 / RW Set the station number of
unit 6 that is manually set drive unit 6 manually.

FD-47 Station number of the drive 0to 127 / RW Set the station number of
unit 7 that is manually set drive unit 7 manually.

FD-48 Station number of the drive 0to 127 / RW Set the station number of
unit 8 that is manually set drive unit 8 manually.

Note: When FD-39 is set to 1, FD-40 to FD-48 are active.

FD-93 Station number of the device | 0to 65535 | Indicates the R Displays the station
connected to expansion card station number of number of the device
slot 1 current card slot. connected to the current

FD-94 Station number of the device | 0to 65535 | Indicates the R slot. This station number
connected to expansion card station number of is used for extension
slot 2 current card slot. device commissioning or

programming.
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2.1

2.2

Modbus Communication

Introduction

The AC drive connects to the PC/PLC control network that includes one master and
multiple slaves as the slave through the RS485 communication port. 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 parameters, and read the operating status
and fault information of the drive.

The AC drive supports the Modbus-RTU slave communication protocol. This protocol
defines content and format of transmitted messages during serial communication, If an
error occurs when the slave receives a message, or the slave cannot complete the action
required by the master, the slave responds with a fault message to the master.

Networking and Interfaces

In a network with a single master and multiple slaves, one of the devices works as the
communication master (typically a host controller, PLC, or HMI), and the other devices
work as communication slaves. The master establishes communication with the slave to
perform read or write operations on slave parameters, whereas the slave responds to
queries or operations from the master. At the same moment, only one device can transmit
data and the other can only receive data.

Each communication slave has a unique slave address, The address range of the slaves is
from 1 to 247, and 0 is the broadcast address.

Networking

00
00

00
000
000

H
e

Q

-
)
8=

|
|

Figure 2-1 Modbus communication networking

Communication Port

Modbus communication connection is implemented through the CN1 interfaces on the
power supply unit that include one pair of RJ485 terminals, as shown below.
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)

RO

Figure 2-2 Modbus communication interface

Transmission Distance

The following table lists the maximum number of nodes and transmission distance
supported by the standard RS485 circuit at different transmission rates.

Table 2-1 Maximum number of nodes and transmission distance

Transmission Rate (kbps) Number of Nodes Cable Specification
Distance (m)

100 115.2 128 AWG26

1000 19.2 128 AWG26

Termination Resistor Settings

Table 2-2 Termination resistor settings

Terminal Assignment Pin Description
Pin No. DIP Switch
1 DIP switch for enabling/ By default, the RS485
2 disabling RS485 termination termination resistor is
resistor disabled. To enable the RS485
termination resistor, set pins 1
and 2 to ON.

2.3 Communication Transmission Mode

In an RS485 communication network, data is transmitted in the asynchronous serial and
half-duplex transmission mode. Data is sent frame by frame in the message format
specified by the Modbus RTU protocol. The idle time longer than 3.5-byte transmission time
marks the start of a new communication frame.

Master sent 1 Slaveresponsel , _ _ Mastersent2 Slave response 2
:)O(HH)O(M)O(M:)O(M)O( ﬂH_B 101101 101101
Over3 S Byte‘ Dataframe ’;)ver3 5 Byte Data frame I I

Transmission time Transmission time
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2.4

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 communication data.

The 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 a query command to a single slave, the slave needs to return a response
frame. For a broadcast message sent by the master, the slaves do not need to return a
response to the master.

Communication Data Frame Structure

The following figure shows the communication data format of the Modbus RTU protocol.
The AC drive supports reading or writing only of word type parameters, and does not
support reading or writing of bytes or bits. The read operation command is 0x03, the write
operation command is 0x06, and the multi-data write operation command is 0x10.

>3.5Byte  1Byte 1Byte 2Byte 2Byte  2Byte

Target
station
address

Reading

CRC check and
coprand

L—H

Number of
parameters|
n)

Reading command frame
responded by the master

Idle (Frame header) Paramalf! address

idie |

CalculatingCRC— — — = — — — — — *

In theory, the host controller can read or write a maximum of 12 consecutive parameters.
However, these parameters must be in the same group. Otherwise, a response error occurs.
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>35Byte  1Byte 1Byte 1Byte (2n)Byte 2Byte

________ . -
Target | Reading |Number of
Read response frame Idle (Frame header) station|command| data bytes Pa;f"‘i‘e' CRC E"ec:a"d dle |
responded by the slave PO b o | |
________ - " JE—
CalculatingCRC— — — — — — — — — ]
>3.5Byte  1Byte 1Byte 2Byte 2Byte 2Byte

Write response frame Target | Writing | parameteraddress|  parameter CRC check and
responded by the master 91 (Frameheadef)J station [command| i Lt Idle |
address 0x06
L J A
CalculatingCRC — = — — — — — — — —
>3.5Byte  1Byte 1Byte  2Byte 2Byte 2Byte
Write response frame Target | Writing | parameteraddress|  Parameter CRC check and !
respondedby the slave  Idle (Frame header) | station [command| o P idle |
address | 0x06
________ - ry
CalculatingCRC———————————
>35Byte 1BytelByte 2Byte 2Byte 1Byte (2n)Byte 2Byte
Multidata write frame Target |99 parameter | Number of parameter | CRCcheck ||
responded by the master  Idle (Frame header) | station | wite | address | parameters [oRamRetSh | PERTHE | g | de
7777777 address |0 H—-L 0 L]
L J

CalculatingCRC———————————

A maximum of 12 consecutive parameters can be read or written.

>3.5Byte  1Byte 1Byte 2Byte 2Byte 2Byte

Waltdatawrteresponse. | TRt o] PR | o Jcecnea | !
; arameters
frame responded by the slave Idle (Frame header) ;‘;é';;gs ox10 friaing o and L——-H Idle }
A

CalculatingCRC — — — — — — —

If the slave detects a communication frame error or reading/writing failure caused by other

reasons, an error frame will be returned.

Note

CRC check errors will not be responded to.

Modbus is the standard protocol version.
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Read error frame
responded by the slave

Write error frame
responded by the slave

Multi-data write error frame
responded by the slave

>35Byte  1Byte 1Byte 1Byte  2Byte
,,,,,,,,,,,
T "

Idle (Frame header) | son [fame. Error | CRC checkand de |
7777777 address |command | YP® LA ]
[ !

I
Calculating CRC ==-=------~- !
>3.5Byte  1Byte 1Byte 1Byte  2Byte
,,,,,,,,,,,,
Target | 0XS0Error|  Error | CRC checkand !
Idle (Frame header) :zda;wrizs ftm:'m type LH Idle J
!
I
Calculating CRC ----------- !
>35Byte  1Byte 1Byte 2Byte  2Byte
,,,,,,,,,,,
Target | 0x80+Error) Error | CRC check and I
Idle (Frame header) station fame | type i de |
[ i
I
Calculating CRC ----------- !
Error type:

01: Command code error

02: Address error

03: Data error

04: Command cannot be processed

Table 2-3 Data frame fields

Data frame field

Description

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)

Parameter address (H)

Parameter address (L)

03: Read a slave parameter; 06: Write a slave parameter; 10: Write
multiple slave parameters

AC drive internal parameter address in hexadecimal format;
parameter type and non-parameter type (such as running status
parameters and running commands).

See the address definition for details.

Low-order bytes follow high-order bytes during transmission.

Number of parameters

(H)

Number of parameters

(L

Number of parameters read in this frame. 1 indicates that one
parameter is read. During transmission, low-order bytes follow
the high-order bytes.

Only one parameter can be modified at a time.

Number of data bytes

Data length, which is twice the number of parameters

Data (H)

Data (L)

Response data or data to be written. Low-order bytes follow
high-order bytes during transmission.

CRC low-order bits

CRC high-order bits

Detection value: CRC16 check value. High-order bytes follow low-
order bytes during transmission.

For the calculation method, see the following descriptions of
CRC.

END

Time for transmitting 3.5 bytes

CRC check:
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The cyclical redundancy check (CRC) adopts the RTU frame format. A Modbus message
includes a CRC-based error check field. The CRC field checks content of the entire message.
The CRC field is 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 received 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 character is
valid for the CRC. The start 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 is
repeated until eight shifts have been performed. 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
in the message have been applied.

The CRC is added to a message from the low-order byte to the high-order byte. The CRC
simple function is as follows:

unsigned int crc_chk_value (unsigned char *data_value, unsigned char length)
{

unsigned int crc_value=0xFFFF;
inti;

while (length-)

{

crc_value?=*data_value++;

for (i=0;i<8;i++)

{

if (crc_value&0x0001)

{

crc_value= (crc_value>>1) A0xa001;
}

else

{

crc_value=crc_value>>1;

}

}
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}

return (crc_value);

}

Definition of communication parameter addresses:

The parameters can be read and written (except those which cannot be changed because
they are only for factory use or monitoring).
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2.5 Parameters

Table 2-4 Modbus communication parameters of the power supply module

2: 0dd parity
check (8-0-1)

3: No check (8-N-
1)

4: No check (7-N-
2)

5: Even parity
check (7-E-1)

6: Odd parity
check (7-0-1)

7: No check (7-N-
1)

Pa Parameter De Value Range Descriptions
rame Name fault
ter
FD-00 | RS485baud |5 0: 300 bps This parameter defines the speed of
rate 1: 600 bps data transmitted between the host
2:1200 bps controller and the AC drive. The higher
3:2400 bps the baud rate, the faster the
4: 4800 bps communication speed.
5:9600 bps Note that the baud rate of the host
6: 19200 bps controller must be the same as that of
7:38400 bps the AC drive. Otherwise,
8: 57600 bps communication will fail.
9: 115200 bps
FD-01 | RS485 0 0: No check (8-N- | This parameter defines the format of
communica 2) Modbus data transmitted between the
tion data 1: Even parity host controller and the AC drive.
format check (8-E-1) 0: No check (8-N-2)

The data format is 8-bit data, no check,
and 2-bit stop bit.

1: Even parity check (8-E-1)

The data format is 8-bit data, even
parity check, and 1-bit stop bit.

2: 0dd parity check (8-0-1)

The data format is 7-bit data, odd
parity check, and 1-bit stop bit.

3: No check (8-N-1)

The data format is 8-bit data, no check,
and 1-bit stop bit.

4: No check (7-N-2)

The data format is 7-bit data, no check,
and 2-bit stop bit.

5: Even parity check (7-E-1)

The data format is 7-bit data, no check,
and 2-bit stop bit.

6: Odd parity check (7-0-1)

The data format is 7-bit data, odd
parity check, and 1-bit stop bit.

7: No check (7-N-1)

The data format is 7-bit data, no check,
and 1-bit stop bit.

Note that the data format of the host
controller must be the same as that of
the AC drive. Otherwise,
communication fails.
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Pa
rame
ter

Parameter
Name

De
fault

Value Range

Descriptions

FD-02

RS485 local
address

16

1to 127

Local address when communicating
through RS485

Read-only. The actual local address is
set by FD-40. When the local address is
set to 0 (broadcast address), the host
controller broadcast is enabled.

The local address must be unique in
the range of 1 to 127, which is the basis
for point-point communication
between the AC drive and the host
controller.

FD-03

RS485
response
delay

0 msto20ms

Used to set the interval between the
AC drive completing data receiving and
host controller completing data
sending.

If the response delay is shorter than
the drive processing time, the drive
processing time prevails. That is, after
the drive finishes data processing, it
sends data to the host controller.

If the response delay is longer than the
system processing time, the AC drive
will send data to the host controller
only after the system finishes data
processing and the response delay
expires.

FD-04

RS485
communica
tion timeout
time

0.0s to 60.0s

Used to set the maximum interval
between the two consecutive
successful RS485 communications.
When this parameter is set to 0.0s, the
drive does not detect communication
timeout. In general cases, this
parameter is set to 0.0s. It is used to
monitor communication statusin a
system with continuous
communication.

When it is set to an effective value, if
the time interval between the current
communication and the next
communication exceeds FD-04 value,
the system reports a communication
fault (E16.01).

FD-92

Communica
tion version

0.00

0.00-655.35

The parameter indicates the
communication software version.
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Table 2-5 Modbus communication parameters of the drive unit

Pa
rame
ter

Parameter
name

De
fault

Value Range

Descriptions

FD-02

Local address

0to 247

Local address

When the local address is set to 0
(broadcast address), the host
controller broadcast is enabled.

The local address must be unique in
the range of 1 to 247, which is the basis
for point-point communication
between the AC drive and the host
controller.

FD-03

RS485
communica
tion response
delay

2ms

0 msto 20 ms

Used to set the interval between the
AC drive completing data receiving and
host controller completing data
sending.

If the response delay is shorter than
the drive processing time, the drive
processing time prevails. That is, after
the drive finishes data processing, it
sends data to the host controller.

If the response delay is longer than the
system processing time, the AC drive
will send data to the host controller
only after the system finishes data
processing and the response delay
expires.

FD-04

RS485
communica
tion timeout
time

0s

0.0s to 60.0s

Used to set the maximum interval
between the two consecutive
successful RS485 communications.
When this parameter is set to 0.0s, the
drive does not detect communication
timeout. In general cases, this
parameter is set to 0.0s. It is to monitor
communication status in a system with
continuous communication.

When it is set to an effective value, if
the time interval between the current
communication and the next
communication exceeds FD-04 value,
the system reports a communication
fault (E16.01).

FD-92

Communica
tion version

0.00

0.00-655.35

This parameter shows the
communication software version of the
AC drive.
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2.6 Communication Configuration

2.6.1 Configuration for RS485 Communication Between AC Drive and H5U

Software Acquisition and Hardware Wiring
1. Log in to Inovance website http://www.inovance.com/support/download.html to
download the H5U programming software.
2. Connect RS485+ and RS485— on the H5U to RS485+ and RS485- on the AC drive, as
shown in the following figure.

RS485+ RS485+

H5U RS485- RSA485-

yun Addns
19Mod

1un aAuQ
1un aAuQ

GND GND

Figure 2-3 Connecting communication interfaces

Master and Slave Configuration
1. Run AutoShop. On the page displayed, click New Project, confirm that the value in the
Series and models field is H5U, and then click OK.
2. Click COM in the left pane to go to the PLC configuration interface, select the
protocol and data format, and click OK.

[en IR )
MODBUS-RTU |
i. R / HWEE |
LR
"
| eeme B HAEIET(8-N-2
i
i
|
i (=] =
) COM
3. Click &7 €OM | then click Add Modbus Config and OK, _ & COM?Medbus Config ¢
displayed. Double-click " €OM0 Medbus Config 4 click Add on the displayed
interface.
Each time you click Add, you can add and edit an AC drive variable.
4. Write operation: Click Add, select the target Slave NO. and Trigger Mode (Cycle by
default).
| HO. | Hame | Slave HO. | Trigger Mode | Trigzger Conditions Function Code Slave addr... | Gusntity Mapped Addr. Repeat Rum
1 | slave 1 Cyclelms) 1000 Write Register(16) 1000 1 i) 1
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As shown in the preceding figure, Slave NO. is 1, indicating that the operation will be
performed on slave 1. Set Trigger Mode to Cycle and Function Code to Write Register;
otherwise, the write operation will fail. The internal variables of the AC drive are all 16-bit
data. Therefore, set Quantity to 1. If Quantity is set to 2, the write operation will fail.

5. Read operation: Click Add, select the target Slave NO. and Trigger Mode (Cycle by

default).
HO. | Wame | Slave WO. | Trigger Mode | Trigger Conditions Function Code Slare addr... | Ouantity Mapped addr Repeat HNum
1 | zlave 1 Cyeleims) . 1000 Write Regizter(16) 1000 1 . o 1
2 | slave 1 Cyclelms) 1000 Write Register(16) 2000 1 D2 1
3 | slave 1 Cyclalms) .. 1000 Eead Register (03) 7002 1 . D300 1
4 | slave 1 Cyclelms) 1000 Eead Register (03) 7003 1 1302 1

As shown in the preceding figure, Slave NO. is 1, indicating that the operation will be
performed on slave 1. Set Trigger Mode to Cycle and Function Code to Read Register;
otherwise, the read operation will fail. The internal variables of the AC drive are all 16-bit
data. Therefore, set Quantity to 1. If Quantity is set to 2, the read operation will fail.

After finishing all write and read configurations, click OK to go back to the programming

page.

Instances

1. Write the frequency (F0-03 is set to 9).

Data conversion: Multiply the required frequency (a) by 100 to obtain an integer, and
then write the integer to 1000H.

The following figure shows the configuration and the program.

Function Code Slave addr. .. | Ouantity Mapped Addr. Eepeat Hum
Write Register(18) 1000 1 .. jili] 1
DEMUL Dz08 E100.0 n1og ]
heis 1 MM
tnput value
IIFT o108 nio :|
< 10 10000 H > 10 K-10000 H o omv 10 4 ]
w000
DEMUL D208 E100.0 Di0g ]
o swos | DEMUL D208 E100.0 D108
< o k10000 H o E-10000 Homv g
Het 2 Axis 1| — write frequenay
M3000
v M o ]

2. Start or stop the AC drive (F0-02 is set to 2).
Assign a value to the D component corresponding to the station address 2000H to
control forward running, reverse running, and stop of the AC drive through
communication. Definitions of 2000H are as follows: 1

1: Run in forward direction; 2: Run in reverse direction; 3: Jog in forward direction; 4: Jog
in reverse direction; 5: Coast to stop; 6: Decelerate to stop; 7: Reset upon fault
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o

The following figure shows the configuration and the program.

Function Code Slave addr... | Quantity Mapped Addr.
Write Register(16) 2000 1 .. Iz
L MoV K1 1z 1
fxiz 1 control
word

The PLC soft component address corresponding to 2000H is D2. Therefore, to control the
AC drive to run in forward direction through communication, write 1 to D2. Similarly, to
control the AC drive to decelerate to stop, set D2 to 6.

. Read the bus voltage.

Based on the conversion rule, convert the bus voltage U0-02 to 7002 (convert U in the
high-order 2 bits to 7, and convert the low-order 2 bits to a hexadecimal equivalent). The
actual bus voltage is the read bus voltage (a) divided by 10. According to the
communication configuration, the D component address of the bus voltage is D300.
Convert D300 to a floating-point number and then divide this value by 10.

The following figure shows the configuration and the program.

Function Code Slave addr. .. | Quantity Mapped Addr
Read Register(03) 7002 1 . 1300
DFLT 00 D350 ]
s | oresd
W02 walue
TENTV 50 Eto D500

Actual bus voltage

. Read the output voltage.

Convert the output voltage U0-03 to 7003 based on the conversion rule. The read value is
the actual output voltage. According to the communication configuration, you only need
to move the value of D302 to another D component (or not).

The following figure shows the configuration and the program.

Function Code Slave addr. .. | Huantity Mapped Addr.
Read Register(03) 7003 1 .. 1302
1 mwv raoz 1502 ]
Axiz 1 read :
W03 vales Bxis 1 actual

output roltagze

Read the output current.
Convert the output current address U0-04 to 7004 based on the conversion rule. The
actual output current is the read output current divided by 100.

The following figure shows the configuration and the program.
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Function Code Slave addr. .. | Quantity Mapped Addr.
Read Regzister(03) TO04 1 .. T304
IFLT T304 1354 :l
bxis 1 read
U014 value
DIELTY 1354 Ei00 TE04 :l
bxis 1 actual

output current

6. Read the AC drive state.
Read 3000H to directly obtain the current state of the AC drive (1: Running in forward
direction; 2: Running in reverse direction; 3: Stopped).

The following figure shows the configuration and the program.

Funetion Code Slare addr... | Quantity Mapped Addr.
Read Register(03) 3000 1 .. D305
-[: Mov D308 D368 :]

7. Read the DI state.
According to the conversion rule, convert the DI state U0-07 to 7007. Convert the read
value into a binary value. The LSB indicates DI1, the second bit indicates DI2, and so on.

Function Code Slave addr. .. | Quantity Mapped Addr.
Read Register(03) 7007 1 .. D310
— Moy D310 D360 ]
IT =tatus

8. Read the fault code.
Convert the fault code U0-45 to 702D and convert the fault subcode U0-46 to 702E based
on the conversion rule.

The following figure shows the configuration and the program.

Function Code Slave addr. (H) | Quantity Mapped Addr.
Read Register (03] 702D 1 .. 1312
Read Register (03) TOZE 1 . T314

MoV bicits jiclzd ]

Fault master code

MoV D314 D364 1
Fault subeode

Common problems and solutions

Items must be checked:

-38-



Modbus Communication

1. Check whether other pins instead of 485+ and 485- are connected.

2. Check whether the communication speed of the power supply unit (set through FD-00) is
the same as that of the host controller.

3. Check whether the data format of the power supply unit (set through FD-01) is the same
as that of the host controller.

4. Check whether the communication address defined by FD-02 (local address) of each
device is unique to avoid conflicts caused by duplicated local addresses.

Table 2-6 Common problems and solutions

FAQ Solution

Failure to write
frequency

1. Check F0-03 to confirm that the address in the configuration
table is correct. When F0-03 is 0, the address is the address of
F0-08; when F0-03 is 9, the address is 1000H or 7310H.

2. Check whether the termination resistor is connected. If not,
switch on the termination resistor and then power on the AC
drive again.

Failure to start the AC | 1 Check that F0-02 is set to 2 (0: Operating panel; 1: Terminal; 2:

drive -
Communication).

2. Check whether the termination resistor is connected. If not,
switch on the termination resistor and then power on the AC

drive again.

Unstable connection | 1 gpsyre stable connection on PLC side.

2. Check that wiring on the AC drive end is reliable.
3. Check and ensure that the signal cables are far away from the
power cable.

Incorrect reading 1. Ensure that the address configured is correct.

2. Ensure that data conversion is performed.
3. Ensure that the D element is not occupied.

2.6.2 Configuration for RS485 Communication Between AC Drive and
AM600

The following section describes how to configure the AM600 series PLC to control the AC
drive to run forward or reversely.

Hardware Wiring
Interfaces:

e The AM600 provides two RS485 ports. The two RS485 channels share the same DB9
interface. For details, see the following figure.
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RS485 port on CPU module Pin | Channel |Assignment| Function
_ | Negative signal of the Rs485 differential
= B RS485 pair of COMO
n —
bl o 2 como RS485+ Positive signal of the RS485 differential
1 (o o8 o (RS485) pair of COMO
2 |o
3 |o °l?
5 GNDO Power ground of COMO
4o Z : .
5\e Negative signal of the RS485
6 RS485- differential pair of COM1
g coM1 RS485+ | Positive signal of the RS485 differential
- (RS485) pair of COM1
]
3 GND1 Power ground of COM1

e The ACdrive is provided with one set of RS485 port, which is on the CN1 connector of
the power supply unit.

Hardware connection procedure:

1. Take COM1 as an example. Connect one end of the network cable to CN1 of the AM600
through the DB9 terminal. Strip the other end of the cable, connect the RS485+, RS485-,
and GNDO wires to the 485+, 485—, and GND terminals of the AC drive, respectively, as
shown in the following figure.

Connection on AM600 side Connection on AC drive side

2. Switch the termination resistor of the AC drive to the ON position (to the left).
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Configuration on the drive side

1. Press the AXIS button on the AC drive and select the power supply unit from the
commissioning station number. After the green characters 00 are displayed in the upper
left corner of the AC drive display, press PRG to enter the parameter menu and set the
parameters as follows:

FD-00 =5

FD-01=0
FD-03=2
FD-04=0.0

Record the address displayed in FD-02. The address is the station number of the AC drive
power supply unit.

2. Press the AXIS button on the AC drive and select station 1 of the drive unit from the
commissioning station number. After the green characters 01 are displayed in the upper
left corner of the AC drive display, press PRG to enter the parameter menu and set the
parameters as follows:

F0-02 = 2 (set the command source to communication)

F0-03 =9 (set the frequency source to communication)
FD-03=2

Record the address displayed in FD-02. The address is the station number of station 1 of
the drive unit.

3. If the AC drive have multiple drive units, repeat the above steps, set parameters and
record the station number for each drive unit. If you need to manually set the station
numbers of the power supply unit and the drive unit, configure the function codes FD-39
to FD-40 on the power supply unit.

Configuration on the PLC side

1. Connect the PC and PLC by using a network cable or USB, run the InoProShop, and click
New Project.
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Fle Edit View Project Buld Onine Debug Tools Window Help

19 45

Devices v & X 5] Start Page x

= InoProShop(V1.5.3)

i

Basic Operations

120 New Project..
& Open Project...
(@ open Project From PLC...

Recent Projects

& MDs0o

2. In the menu bar, go to File > New Project. In the displayed New Project dialog box, click
StandardProjects. In the Device pane, click AM600-CPU1608TP/TN. Select Structured
Text (ST) from the Language drop-down list box, enter the project name in the Name
field, select a storage path in the Location field, and click OK.

a |[i=

3 a0z cuseic

v e
3 sosterT
s oo

Do o

| e ] e

3. Click LocalBus Config and then click to select a CPU module. In hardware connection,
COMO is connected to MD800 through the RS485 cable. Therefore, select the Modbus
master station of the serial port 0.

Deces SUAX]| % Hardware Configuration x
= roson rest ~|| LocalBus - | 8 Refresh |1 Copy (EsPaste i Delete $Undo [ Redo ||@ ZoomIn @ ZoomOwt 80 - %
= 0 Devee (00 UIEOSTP M) ey
© Deve Dgrose [J¥odbus Slave [JFree Protocol
= § etk consurton oo 1
© onccnn, | [JNocbus Naster '\ [J¥odbus Slave [JFree Protacol
—Elcione . oo
Focow . N covopen tester NOCNlisk Nester (I Stave
m'?"' " AN | YEthernet
UbraryMamager [JMocbusTCP Yaster  [JlodbusTop Slave  []Velsec Naster
8] Pc_pro PR) | JEtherCAT
= @8 resk confgraton [ EtherCAT Nester
= & ManTask | EtherNet /1P
&) pic_pre [JEtherNet/IP Master []EtherNet(IP Slave

O resoucestit
2 Softoron Genersl Avs oo
B 6 555D 10 (i spesd oo
B oS cow (o Hester)

4. Select Modbus_COMO on the left, and set Baudrate, Parity, and Stop Bits. These three
parameters must be set the same as FD-00 and FD-01 settings of the power supply unit of
the AC drive.
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=5 ros et
= (@ Device (AME00-CPU160STR/TN)
@, Device Diagnose:
= §€ NetworkConiursion
8 Localbus Confg

Seris Pt Confiration

DeviceDisgnose

= @) rctoge A
Status Bavdrate 9600 v
Information parify nore L) SN
DataBits
Stopits 2 &
*
(5 Resources: Lt TansmissionMode  @RTU ASCH O\
3 Softoton General Ao Posl

e _5PeeD 1O (rgh Speed 0 Moy
18 vo0sus_covo (ocbus aster)

5. Double-click Network Configuration on the left pane. Double-click the MODBUS option
in the menu of Serial Port > COM 0 on the right pane. A new slave is displayed on the
Modbus bus in the center of the interface. If there are multiple slaves, click MODBUS

multiple times to generate multiple slaves.

SUHIK] | W riroware Conforsion | Moosus cowo

=] : = Refresh | copy P Delete 3 Und

B nc.meemo
= 8 vk comtiratn

B e

= MoDBUS_ComD (Modbus Master)
P r———

Import GSD Fle. (B Import ECT Fle | @, Zoom In @, Zoom Out

6. Double-click the new Modbus slave station and set its number, which must be same as
the station number of the AC drive set by FD-02. Record the value of Slave Enable

Variable.

Devies < B || # redworeconfiowaton | (@ MODEUS COMD | 9 Netwark Confguration
=9 Ms00,rest
=i Device (AM600-CPUIEOETP MY

@ pevice Diagnose.

Modbus Slave Configuration
Modbus RTU/ASCIE

H modbus_protocol x

p Comraston
= 9 Netwark Confaraton

& Netwark Confgrat Unit ID[1..247]: 1
5 Lockus cont D

= @0 Actoge
= Application Sous)
[ Jre—
[8 PLc_PRG BRG)

Timeout (ms): 1000

Information

Save Ensble Variable:s | 1001

= Task Confguration
= & vanask
@ rcrre
) Resources st
8 Softoton GeneralAxi ol
B +16H_SPEED_IO (High Speed 10 Mod
= B MoDBUS._COMD Qrocbus Master)

| @ modbus_protocol (Modbus Save) | |
-
—]

7. Compile the PLC program as follows: Enable the slave enable variable. Set the frequency
of the AC drive to 50 Hz. Make the PLC run for 4000 scanning cycles. During the first 2000
scanning cycles, make the PLC control the AC drive to run in the forward direction, and
during the last 2000 scanning cycles, make the PLC control the AC drive to run in the
reverse direction. Make the PLC control the AC drive to decelerate to stop. Note that the

slave enable variable must be enabled.
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Devices v ax
= () MDS00_Test =

= @ pevice (AW600-CPUISCSTP TN
@, pevice Diagnose:
=€ Network Configuration
8 Localus Config
= &0 e Logic
= € Application
() Library Manager
B e praere)

=@ rask Configuration
= MainTask
) Resources List
"3 SoftMotion General Axis Pool
B +1GH_SPEED_IO (High Speed 10 Modk

= Bl MODBUS_COMD (Modbus Mester)
(i modbus_protocol (Modbus Save)

¥ Facduare Contpsaton | (@] M00BUS o0 3 Network Canfazaton nCPRG x

@ mods srotocdl

PROGRAM
VAR
starupsoo: INT;

8. Click Modbus Slave Communication Configuration and then click Add.

DeviceDiagnose
Status

Information

Madbus Slave Configuration

Modbus Siave Communication
Configuration

No o AccessType Trigger Varidble | ReadOffset _Lengt
[ use decmal offset Add... Delete Edit.

9. Configure the register in the displayed dialog box. The control word reading address of
the AC drive is 3000H, the writing address is 2000H, and the frequency address is 1000H.

For details about address ¢

onfiguration, see Write Single Register (Function Code 06).

Modbus Channel Set X
Charnel
Fane [chanzel o1 |
¥
hovess Type | [Write Single Register (Function Code 06) ~ |
Trigger Cyelic ~|  Cysle Timelns) [100 :
Repeated 1 =
Conment
Fead Regizter
Offset 0000
LengthWORD} |1 *
Error Handling [Kaep Last Value
Write Register
pffeer I@‘/
Length(M0RD) |1 =
Cancel
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Modbus Channel Set x
Channel
Hame [Channel 0z |
»

hecess Type Eead Holding Registers(Function Cods 03) ~
Trigger cyelic w|  Cycle Tinelns) 100 :
Fepeated 1 E
Conment [

Read Register
0ffset [mxz000 ]
Length(WORD) |t :

Errer Handling Keep Last Valus

Write Register
OfEset 0x0000

Length{WoRn) i 3

- ==

10. On the Internal I/O Mapping tab, map the variable of the PLC to the address of the AC

drive.

Modbus Slave Configuration Find Filter Show all -

Default Value Unit  Description

Modbus Slave Communication Variable Mapping Channel  Address  Type
Read Holding Registers

Erigreiam % Charnel02 WIWL | ARRAY [0..0] OF WORD

Device Disgnase = Chamelo: | Wi | ARRAY p.0] OF WORD e Snge Regster
Intemal 1/0 Mapping L \

Status

Information

[ RESeCmapping. | Always update variables: [Enabled 1

¥ = Create new variable “p = Mapto existing variable

11. Select the variable to be mapped.

Input Assistant

Text Search Categories

Variables & Name Address Origin

- Application

= PLC_PRG

+- @ 10Config_Globals
+-[2) sDElement
#-{} sM3_Basic
+

{} sM3_math
(2D sMElement

[ structured view Filter |None v

12. Compile the program to check whether there are errors. If no error is found, log in to the
PLC, download the program, and click the Execute button to execute the program.
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3.1

CANopen and CANlink Communication

Protocol Description

The CANopen communication protocol is an international general 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, H3U, and H5U.

Communication Model

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 can adopt 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 the system real-time requirements, reducing the
bus arbitration time in case of transmission conflicts. The CAN network cancels the
traditional address coding that is replaced with communication data block coding. With
data block coding, the number of nodes in the network is not limited theoretically, 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 transmission,
making it suitable for industrial control and distributed real-time control. The following
figure shows a CANopen communication model.

CAN 2% °
ERED HRFH T
PDO Eeesl RRER el
BEEHE [ BTN
FHHINRENT R lr_\‘z;a;}% B
NMT 3 Mg

Figure 3-1 CANopen communication model

The following describes the object dictionary, common communication objects, and
CANopen packet format in the CANopen communication model.

Protocol Features

CANopen supports six protocols and is described as follows:

e With the Node Guard protocol supported, the master can query the equipment status.
e The heartbeat protocol allows the slave to report its current state to the master
regularly.
e The Service Data Object (SDO) supports only the accelerated transmission mechanism.
One parameter or one object dictionary is transmitted at a time.
Four TPDOs and four RPDOs are supported.
The emergency object is supported.
e The synchronous mode is supported.
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Object Dictionary

The object dictionary is an ordered set of parameters and variables that are accessed
through the network in an ordered and predefined manner. It contains all parameters of
device descriptions and device network status.

The CANopen protocol uses object dictionaries with 16-bit index and 8-bit sub-index. One
master node or configuration tool can access all values in a slave node object dictionary.
The following figure shows the structure of the object dictionary.

EE] FOE

000 KEER

0001~001F HSEUBAE (FRESUEREL, MBoolean,
Integer16)

0020~003F  EZHIEER (R X g 8 A AR S AL AILEH
#0PDOCommPar, SDOParmeter)

0040~005F  HEHMENE FEUELRE

0060~007F  IR&EFIMNHIE HEASEIEIE

0080~ 009F & FIMMVIERE FEEHEL

00AO~OFFF 1%

1000~1FFF  BEFHNXE (NgEXE, #HiRHHFSE, X
HHIPDO¥E)

2000~5FFF HISEFE F MUK

6000~9FFF  ARAMNEEFIMNEIE (B0 “DSP-4011/0tR
K& T © Read State 8 Input Lines&)

AO00~FFFF RE

Figure 3-2 Structure of the object dictionary

Common Communication Object

CANopen provides multiple communication objects. Every communication object has
different features. You can select a communication object according to different

applications. The predefined COB-ID is used. Specific rules are as follows:

e NMT object: 0x000
e SYNC object: 0x080
e SDO object:

Transmitted SDO— 0x600+Node- ID

Received SDO — 0x580+Node- ID

e 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
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TPDO3 — 0x380+Node-Id
TPDO4 — 0x480+Node-Id

EMCY object: 0x80+Node- ID
Node- ID Equipment ID (station address) set in FD-13.

Communication objects are defined as follows:

NMT

The NMT object includes Boot-up messages, Heartbeat protocol, and NMT messages.
Based on the master/slave communication mode, the NMT is used to manage and
monitor all nodes in the network, implementing node state control, error control, and
node startup.

SDO

By using indexes and sub-indexes, SDOs enable clients to access entries in the object
dictionary of devices. An SDO is achieved through a CMS object of the multi-element
domain in CAL and transmitting 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 length of transmitted data ranges from one to eight bytes. Each CANopen device
has eight default PDO channels, that is, four PDO channels for transmitting and four for
receiving. The PDO supports synchronous and asynchronous transmission modes,
which are determined 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 synchronous communication with other network devices using the event
based on its configuration.

CANopen Packet Format

NMT module control packet

Only an NMT master node can send an NMTModuleControlNMT packet. "Table 3-1 NMT
message format" on page 50 shows the packet format. COB-ID is fixed at 0x000. Data0 is
the command word, which occupies one byte. See "Table 3-2 NMT packet command
format" on page 50. Datal is a CANopen network device address occupying one byte.
When it is 0, it indicates a broadcast message that is valid for all slave devices in the
network.
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For example, the command to set a device with device address "6" to the operable state
is "0x0000x010x06".
Table 3-1 NMT message format

COB-ID RTR Data0 Datal
0x000 0 Command word Node ID

Table 3-2 NMT packet command format

Command Description
0x01 Start the remote node.
0x02 StopRemoteNode
0x80 Enter the pre-operation state.
0x81 ResetNode
0x82 ResetCommunication

o 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

transmitted.

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 determine the node protection time period.

"Table 3-3 NodeGuarding packet sent by the master node" on page 50 describes the
remote frame sent by the NMT master node.

Table 3-3 NodeGuarding packet sent by the master node

COB-ID RTR
0x700+Node-ID 1
"Table 3-4 NodeGuarding response packet returned from a slave node" on page 50 is
the response message returned by the NMT slave node. "Table 3-5 Status word returned
by the NodeGuarding slave node" on page 51 describes the status word in the one-byte
format.
Table 3-4 NodeGuarding response packet returned from a slave node

COB-ID RTR Data0
0x700+Node-ID 0 Status word
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Table 3-5 Status word returned by the NodeGuarding slave node

Data Bit Description
Bit7 "0" or "1" must be alternatively set every
time.
Bit 0 to Bit 6 State:
4: Stopped
5: Operational
127: Pre-operational

o Heartbeat packet

A node can be configured to produce periodic heartbeat messages, in which Bit 7 is 0,
and Bit 0 to Bit 6 are the same as those of the NodeGuarding message. See "Table 3-6
Heartbeat packet” on page 51 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 3-6 Heartbeat packet

COB-ID

RTR

Data0

0x700+Node-ID

Status word

3.2 Networking and Interfaces

Networking

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.

S T Y 6 Yy 5 S S Y 5 Yy 5 S S Y 5 Yy 5

Master 8%8 E i 8%8 E E
e 7%55 (83| 18 %DD (89 (8
7@% 3 3 Hal |t 8

(O] ©e | @a @

I W W) W S IS W W) W S WS W W) W S

Figure 3-3 CAN bus topology

Note

o Ensure that termination resistors are located at both ends of the CAN bus.
o A computer or commissioning tool can be connected at the end of the CAN

network.
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Communication Port

The RJ45 ports on the power supply unit are used for CANopen/CANlink communication, as
shown below.

il il

(EEEE)

—— CN5————CN4 —1—CN3——

Figure 3-4 CANopen/CANlink communication port

Table 3-7 CN3 terminal pins

Pin No. Pin Pin Name Pin Layout
Assignment

1 CANH CAN_H signal of CAN
communication 0 %

2 CANL CAN_L signal of CAN 23
communication g

3 CGND CAN communication signal j16
ground ;

4 Reserved Reserved

5 Reserved Reserved

6 Reserved Reserved

7 Reserved Reserved

8 Reserved Reserved
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Table 3-8 CN4 terminal pins

Pin No. Pin Pin Name Pin Layout
Assignment

1 CANH CAN_H signal of CAN
communication

2 CANL CAN_L signal of CAN
communication

3 CGND CAN communication signal
ground

4 Reserved Reserved

5 Reserved Reserved

6 Reserved Reserved

7 Reserved Reserved

8 Reserved Reserved

ACaution

Do not insert the Ethernet bus cable to the CAN bus network port.

Table 3-9 Signal definitions of the DIP switch

Appearance

Terminal Name

Function

Position

CN5

HABH

ON-OFF

DIP switch for
connecting the
RS485
termination
resistor

Toggle positions 1
and 2 to ON:
Termination resistor
connected

Toggle positions 1
and 2 to OFF:
Termination resistor
not connected

DIP switch for
connecting the
CAN termination
resistor

Toggle positions 3
and 4 to ON:
Termination resistor
connected

Toggle positions 3
and 4 to OFF:
Termination resistor
not connected
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Transmission Distance

The transmission distance of the CANopen/CANlink bus is directly related to the baud rate
and communication cable. The following table describes the relationship between the bus
length and the baud rate.

Table 3-10 Relationship between the bus length and the baud rate

Baud Rate (bps) Length (m)

M 25

500k 100
250k 250
125k 500
100k 500
50k 1000
20k 1000
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3.3 Parameters

Table 3-11 Related parameters

Parame Parameter De Value Range Descriptions
tor Name fault
FD-09 CANopen/ 0 Ones position | Indicates the CANopen/CANlink
CANlink (CANopen) communication state.
communica 0: Stop 0 (ones position): Disabled
tion state 1: Initialized CANopen communication is in the
2: Pre- stop state.
operational 1 (ones position): Initialized
8:In operation | CANopen communication is in the
Tens position | initialized state.
(CANlink) 2 (ones position): Pre-operational
0: Stop CANopen communication is in the
1: Initialized pre-operational state.
2: Pre- 8 (ones position): Running
operational CANopen communication is in the
8:In operation | running state.
0 (tens position): Disabled
CANlink communication is in the
stop state.
1(tens position): Initialized
CANlink communication is in the
initialized state.
2 (tens position): Pre-operational
CANLlink communication is in the
pre-operational state.
8 (tens position): Running
CANlink communication is in the
running state.
This read-only parameter is used to
monitor the communication status.
FD-10 Communica 1 1: CANopen/ Set the current communication
tion type Modbus type
2: CANlink 1: CANopen/Modbus
3: Set the communication type to
Communica CANopen/Modbus.
tion card mode | 2: CANlink
Set the communication type to
CANlink.
3: Communication card mode
Set the communication type to
communication card, including
EtherCAT, PN, or EtherNet/IP.
You just need to set FD-10 of the
power supply unit. When the drive
unit is running, FD-10 of the power
supply unit cannot be modified.
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Parame Parameter De Value Range Descriptions
tor Name fault

FD-11 CANopen402 0 0: Disable It is used to select the CANopen
enable 1: Enable mode.

When it is set to 0, the ordinary
mode is used.
When it is set to 1, the CIA402 mode
is used. For details on the 6000H
object dictionary, see " Appendix
6000H Group Object Dictionary of
CiA402 Protocol " on page 181
FD-12 CAN baud rate |5 0: 20 kbps This parameter is used to set the
1: 50 kbps baud rate of the CANlink and
2: 100 kbps CANopen communication. In the
3:125 kbps same network, baud rates of all
4:250 kbps stations must be consistent.
5: 500 kbps Otherwise, communication fails.
6: 1 Mbps

FD-13 CAN station 16 1to 127 Set CAN station number, including

number CANlink and CANopen. On the
same network, all station numbers
must be different. Otherwise,
communication fails.

FD-14 Number of CAN | 0 0 to 65535 Number of CAN frames received
frames within a period. This parameter is
received per used to monitor the bus load. It
unit time (real shows the number of CAN frames
time) received by the station per second.

FD-15 Maximum 0 0 to 65535 Number of error frames received by
number of node from the CAN network. This
error frames parameter indicates maximum
received by number of error frames received by
node (real the node, and is used to monitor
time) bus errors.

FD-16 Maximum 0 0 to 65535 Number of error frames
value of error transmitted by node from the CAN
frames sent by network. This parameter indicates
node (real maximum number of error frames
time) transmitted by the node, and is

used to monitor bus errors.

FD-17 Number of bus |0 0 to 65535 Number of CAN bus disconnection
disconnection events per unit time. This
times per unit parameter indicates the number of
of time CAN bus disconnection events

which is used to monitor bus
errors.
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3.4

34.1

Parame Parameter De Value Range Descriptions
tor Name fault
FD-18 Power supply |1 1to15 Set the number of power supply
unit No. unit.
This parameter is used to assign
the station number to the power
supply unit and the drive unit after
the automatic assignment of
station numbers is enabled. See
the following rules:
Station number of the power
supply unit = FD-18 x 16
Station number of the drive unit =
Current slot number +( FD-18 - 1) x
16
FD-19 CAN 5 1to15 This parameter defines the CAN
communica communication disconnection
tion coefficient.
disconnection
coefficient.
FD-34 CANopen mode | 0 0: Standard Used to set the operating mode of
mode CANopen.
1: Expert mode | 0: Standard mode
Set the operating mode of
CANopen to the standard mode.
1: Expert mode
Set the operating mode of
CANopen to the expert mode.
FD-35 CANopen 0 0to 65535 This parameter defines the
prohibition CANopen inhibit time.
time
FD-36 CANopen event |0 0 to 65535 CANopen event time.
time
FD-92 Communica 0.00 0.00 to 655.35 | The parameter indicates the
tion version communication software version.
Application

Operations of AC Drive Parameters

You can determine the corresponding relationship between AC drive parameters and object
dictionaries based on their corresponding method, which facilitates operations on

parameters.

The following section describes the corresponding method and corresponding relationship

of AC drive parameters and CANopen object dictionary indexes.
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e Corresponding method

The parameter groups of the AC drive correspond to indexes 0x2000 to 0x20FF of the
CANopen object dictionary. The corresponding method is as follows: An object
dictionary index is the high-order eight bits of a parameter address plus 0x2000; an
object dictionary sub-index is the low-order eight bits of the parameter address plus 1.

For example, the communication address of FO-03 is 0xF003. The corresponding object
dictionary index and sub-index are 0x20F0 and 0x04, respectively.

Corresponding parameter groups
The parameter groups of the AC drive include groups FO to FF, A0 to AF, and U0 to UF.

For parameter read/write operations, the mapping between parameter groups and
object dictionary indexes is as follows.
Table 3-12 Mapping between the parameter groups and the object dictionary indexes

Parameter Group CANopen Object Dictionary Sub-index
FO to FF 0x20F0 to 0x20FF
A0 to AF 0x20A0 to O0x20AF
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.

Table 3-13 Mapping between parameter indexes in parameter groups and object dictionary
sub-indexes

Parameter Index

CANopen Object Dictionary Sub-index

0x0 to OxFE

0x1 to OxFF

3.4.2 Operation Example (SDO)

Take F0-17 as an example. When the value of FO-17 is read, the parameter address is
0xFO011. The object dictionary index and sub-index are 0x20F0 and 0x12 respectively.

1. The communication master station uses a CANopen SDO to read data from the AC drive.
The following table shows the format of data sent by the master.
Take F0-02 as an example. According to the correspondence described in the preceding
section, the index and sub-index for F0-02 are 0x20F0 and 0x03, respectively.

Table 3-14 SDO object sent during the read operation

CAN Frame CANopen Data Description
COB-ID 11-bit ID 0x600 + Node-ID DIP switch setting of
Node-ID equipment
address
RTR RTR 0 Remote frame sign "0"
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8-byte frame data

CAN Frame CANopen Data Description
DATAO Command code (0x40) | 0x40 read command
DATA1 Low-order byte of index | Parameter group (0xFO
for group FO)

DATA2 High-order byte of index | 0x20

DATA3 Sub-index Parameter No. + 1
("ox03")

DATA4 Data 1l 0 reserved

DATAS5 Data 2 0 reserved

DATA6 Data 3 0 reserved

DATAT Data 4 0 reserved

2. The following table shows the SDO responded by the slave to the read operation.

If the operation is successful, the command code returns "0x4B". The index remains
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 remains unchanged.
DATA4, DATAS, DATA6, and DATAT return an SDO failure error code.

Table 3-15 SDOs returned for the read operation

CAN Frame CANopen Data Description
COB-ID 11-bit ID 0x580+Node-ID DIP switch setting of
Node-ID equipment
address
RTR RTR 0 Remote frame sign
ngn
8-byte frame data DATAO Returned value of the | Success: "0x4B"
command code Failure: "0x80"
DATA1 Low-order byte of Parameter group
index (0xFO for group FO)
DATA2 High-order byte of 0x20
index
DATA3 Sub-index Parameter No. + 1
("0x03")
DATA4 Datal Low-order byte of
data
DATAS Data 2 High-order byte of
data
DATA6 Data 3 Success: "0"
DATAT Data 4 Failure: SDO
operation failure error
code

3. SDO for the write operation
The CANopen SDO is used to perform the write operation on the AC drive. The following

table describes the data format of the SDO sent by the master.
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Table 3-16 SDO sent for the write operation

CAN Frame CANopen Data Description
COB-ID 11-bit ID 0x600 + Node-ID DIP switch setting of
Node-ID equipment
address
RTR RTR 0 Remote frame sign "0"
8-byte frame data | DATAO Command code 0x2B
DATA1 Low-order byte of index | Parameter group (0xFO
for group F0)
DATA2 High-order byte of index | 0x20
DATA3 Sub-index Parameter No. +1
("0x03")
DATA4 Data 1l Low-order byte of data
DATA5 Data 2 High-order byte of data
DATA6 Data 3 0 reserved
DATAT7 Data 4 0 reserved

4. The following table shows the SDO responded by the slave for the write operation.

If the operation is successful, the command code returns "0x60". The index remains
unchanged. DATA4, DATAS5, DATA6, and DATAT return "0".

If the operation fails, the command code returns "0x80". The index remains unchanged.
DATA4, DATAS, DATA6, and DATAT return an SDO failure error code.

Table 3-17 SDO returned during the write operation

CAN Frame CANopen Data Description
COB-ID 11-bit ID 0x580+Node-ID DIP switch setting of
Node-ID equipment
address
RTR RTR 0 Remote frame sign "0"
8-byte frame data DATAO Returned value of the | Success: "0x60";
command code Failure: "0x80"
DATAL Low-order byte of index | Parameter group (0xFO
for group FO)
DATA2 High-order byte of 0x20
index
DATA3 Sub-index Parameter No. + 1
(”0XO3")
DATA4 Datal Success: 0
DATA5 Data 2 Failure: SDO operation
DATAG Data 3 failure error code
DATAT Data 4 0 reserved

5. Read and write operations on the AC drive

-60-




CANopen and CANlink Communication

3.4.3

Take read and write operations on the F0-02 as examples. The CANopen address of the
AC drive is set to "0x06".

Read 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 3-18 Message sent by the master to read F0-02

Message ID (Hex) RTR Data (Hex)
0x606 0 40F0200300000000

6. The following table describes a CANopen message returned by the AC drive.
The current value of F0-02 is "0x0002", indicating that the current command source of
the AC drive is communication.

Table 3-19 Message returned by the AC drive for the read operation of F0-02

Message ID (Hex) RTR Data (Hex)
0x586 0 4BF0200302000000

7. Set 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 command to write 0 to FO-02.

Table 3-20 Message sent by the master to write F0-02

Message ID (Hex) RTR Data (Hex)
0x606 0 2BF0200300000000

8. 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 3-21 Message returned by the AC drive for the write operation of F0-02

Message ID (Hex) RTR Data (Hex)
0x586 0 60F0200300000000

Operation Example (PDO)

The AC drive supports four RPDOs (RPOD1, RPDO2, RPDO3 and RPD0O4) and four TPDOs
(TPOD1, TPDO2, TPDO3 and TPDO4), which can be configured as needed.

You can configure the PDO mapping of the slave on the operating panel. It is recommended
to use the CANopen master to configure mappings. You can also manually change
parameters in group AF to configure PDO mappings. The following table shows the
mapping relation of every PDO.
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Table 3-22 PDO mapping

RPDO Group AF Address TPDO Group AF Address

RPDO1 Sub-index 1 | AF-00 TPDO1 Sub-index1 |AF-32
AF-01 AF-33

Sub-index2 | AF-02 Sub-index2 |AF-34

AF-03 AF-35

Sub-index3 | AF-04 Sub-index3 | AF-36

AF-05 AF-37

Sub-index 4 | AF-06 Sub-index4 | AF-38

AF-07 AF-39

RPDO2 Sub-index 1 | AF-08 TPDO2 Sub-index1 | AF-40
AF-09 AF-41

Sub-index2 | AF-10 Sub-index2 | AF-42

AF-11 AF-43

Sub-index3 | AF-12 Sub-index3 | AF-44

AF-13 AF-45

Sub-index4 | AF-14 Sub-index4 | AF-46

AF-15 AF-47

RPDO3 Sub-index1 |AF-16 TPDO3 Sub-index1 |AF-48
AF-17 AF-49

Sub-index2 | AF-18 Sub-index2 | AF-50

AF-19 AF-51

Sub-index3 | AF-20 Sub-index3 | AF-52

AF-21 AF-53

Sub-index 4 | AF-22 Sub-index4 | AF-54

AF-23 AF-55

RPDO4 Sub-index1 |AF-24 TPDO4 Sub-index1 |AF-56
AF-25 AF-57

Sub-index2 | AF-26 Sub-index2 | AF-58

AF-27 AF-59

Sub-index3 | AF-28 Sub-index3 | AF-60

AF-29 AF-61

Sub-index4 | AF-30 Sub-index4 | AF-62

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 (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:

Index Sub-index Object Length
High-order bits of the Low-order bits of the /
parameter in group AF parameter in group AF
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3.5

3.5.1

Software Acquisition and Hardware Wiring

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 at F0-01
and the other mapping is an object dictionary object 0x6060-00. The operation is as follows:

Table 3-23 Mapping example of group AF

Assumed Group AF Contents Remarks
Address Address
FO-01 AF-00 0x20F0 Parameter address index
Equal to group No. FO + 0x2000
AF-01 0x0210 High-order bit 02: Parameter group No. offset
+1
Low-order bit 10: 16-bit parameter length
0x6060-00 | AF-02 0x6060 Object dictionary index
AF-03 0x0008 High-order bit 00: Object dictionary sub-
index
Low-order bit 08: 8-bit object length
Note

« Any write operation via the software or operating panel must be finished before a
CANopen remote node is started.

« PDO data will not be retained upon a power failure.

« Parameter group number offset shall be converted into the hexadecimal format.

Communication Configuration

Configuration for CANlink Communication Between AC Drive and

H5U

1. Log in to Inovance website http://www.inovance.com/support/download.html to
download the H5U programming software.

2. Connect one registered jack of a standard LAN cable to the CN3/4 port of the power
supply unit of the AC drive and connect the other end to H5U.
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CANH

H5U

uun anug
1un aALQ

RJ45 interface

1un Alddns
J3MOd

Figure 3-5 Connecting communication interfaces

Master and Slave Configuration

1. Open AutoShop, click New Project, check that Series and models is H5U, and click OK
to enter the programming interface.

2. On the left of the page displayed, click & CAN(CANLink) to enter the CANlink

communication settings page of PLC, set the parameters as follows, and then click OK.
Protocol: CANlink

Communicate Param: Select Upper computer setting. Note that the CANlink station
number of the PLC must be different from that of the AC drive.

Baud Rate: Select Upper computer setting. (The communication baud rate must be
consistent with the baud rate of the AC drive.)

2 CAN(CANLink)

3. Click & CANICANLIK)| -4 |ick AddCAN Config. canini corts s displayed.
Double-click CANlink Config, click Next on the displayed interface, and then set
parameter as follows.

a. Set the slave type to MD (AC drive).

b. Set the slave number according to that defined by FD-13 of the AC drive.

C. Set the state register and start/stop component to 7000 and 6000.

d. Click Add and then Finish.

In this way, a slave is added. If the AC drive has multiple axes, click Add and then repeat
the preceding steps.

4. Write operation: After a slave is added, select the PLC to set the configuration to be
written to the D element of the AC drive.

Station number Device type

63 Host{H5U Series)
MD (Freguency Converter)
2 MD (Frequency Converter)

Host (63) Config

Send Config  Receive Config  Synchronous Write

O, Trigger Mode  Trigger Send Station Send Register Receiver Station Receive Register Length
1 Time(ms) 10 83 HOST (HEU) 0 Dee 1 MD (Frequency 1000 Hex 1

2 Time(ns) 10 65 HOST(H5U) 2 Dec 1 WD (Freguency| 2000  Hex 1

3 Time(ns) 10 65 MOSTCHSU) 100 Dec H WD (Freguency| 1000  Hex 1

4 Time{ms) 10 63 HOST (HBU) 102 Dee 2 MD (Frequency 2000  Hex 1

c 3 unem i ne-

As shown in the preceding figure, assign the value of D2 to the control word address of
the AC drive with the station number 1, and assign the value of D102 to the control word
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address of the AC drive with the station number 2. Write the corresponding register
address as required, and make sure that the receiving register address is correct and
writable; otherwise, the write operation will fail.

5. Read operation: Select the station (AC drive) to be read and enter the configuration
interface for reading the D component of the AC drive.
To read station 1, click 1 to configure. To read station 2, click 2. If the station number is
incorrect, the required value cannot be read.

Slave station (1) configuration

Send Config Receive Config

HO. Trigger Mode | Trigger Send Station Send Register Receiver Station Receive Register Length
1 Time {ms) 10 1 MD (Frequ 7002  Hex 83 HOST {HBU) 300 Dec 1
2 Time {ms) 10 1 MD (Frequ 7003  Hex 83 HOST {HBU) 302 Dec 1
3 Time {ms) 10 1 MD (Frequ 7004  Hex 83 HOST {HBU) 304  Dec 1

As shown in the preceding figure, the bus voltage, output voltage, and output frequency
of the AC drive are sent to D300, D302, and D304 of the PLC. Configure the transmission
register address and D component correctly as needed. After finishing all write and read
configurations, click "OK" continuously to go back to the programming page.

Instances

1. Write the frequency (F0-03 is set to 9).
Data conversion: Multiply the required frequency (a) by 100 to obtain an integer, and
then write the integer to 1000H.

The following figure shows the configuration and the program.

63 HOST (HEU} ] Dec 1 MD (Fregu 1000  Hex 1
TEMUL 0208 E100.0 D10& ]
Axiz 1 HIOT
input velue
IIFT niog 0o ]
< nio E10000 ]—[ > 10 E-10000 ]—[ mv nin D4 ]

2. Start or stop the AC drive (F0-02 is set to 2).
Assign a value to the D component corresponding to the station address 2000H to
control forward running, reverse running, and stop of the AC drive through
communication. Definitions of 2000H are as follows:

1: Run in forward direction; 2: Run in reverse direction; 3: Jog in forward direction; 4: Jog
in reverse direction; 5: Coast to stop; 6: Decelerate to stop; 7: Reset upon fault

The following figure shows the configuration and the program.

A3 HOST (HEN 2 Tee 1 MD (Frequ 2000 Hezx 1

i sl Iz ]

doris 1 control
wor
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The PLC soft component address corresponding to 2000H is D2. Therefore, to control the
AC drive to run in the forward direction through communication, write 1 to D2. Similarly,
to control the AC drive to decelerate to stop, set D2 to 6.

3. Read the bus voltage.
Convert the bus voltage U0-02 to 7002 based on the conversion rule (convert U in the
high-order two bits to 7, and convert the low-order two bits to a hexadecimal
equivalent). The actual bus voltage is the read bus voltage (a) divided by 10. According to
the communication configuration, the D component address of the bus voltage is D300.
Convert D300 to a floating-point number and then divide this value by 10.

The following figure shows the configuration and the program.

1 MD (Frequ 7002  Hex 63 HOST (HEU) 300 Des 1
DFLT D300 D350 ]
fhxis 1 read
V002 ralue
DEDTY D380 E10 D500 ]

fhetnal bus voltage

4. Read the output voltage.
Based on the conversion rule, convert the output voltage U0-03 to 7003 and then the
reading is the actual output voltage. According to the communication configuration, you
only need to move the value of D302 to another D component (or not).

The following figure shows the configuration and the program.

1 MD (Frequ 7003  Hex 63 HOST (HEU) 302 Dec 1
— MY D302 DB0Z ]
hxis 1 read Breiz 1 actual
U003 value output voltage

(&)

. Read the output current.
Based on the conversion rule, convert the output current U0-04 to 7004 and divide the

reading by 100 to get the actual output current.

The following figure shows the configuration and the program.

1 MD (Frequ 7004  Hex 63 HOST (HEW) 304 Tec 1
DIFLT 304 0354 ]
fxis 1 read
U004 walue
DEDITV D364 EL00 DE04 ]
fxis 1 actual

output eurrent

6. Read the AC drive state.
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Read 3000H to directly obtain the current state of the AC drive (1: Running in forward
direction; 2: Running in reverse direction; 3: Stopped).

The following figure shows the configuration and the program.

1 MO (Fregu 3000  Hex 63 HOST (HET) 305 Dee 1

L mv 1308 D358 ]

. Read the DI state.

Based on the conversion rule, convert the DI state U0-07 to 7007 and then convert the
reading to a binary number, in which the least significant bit indicates DI1 status, the
second least significant bit indicates DI2 status, and so on.

The following figure shows the configuration and the program.

1 MD (Frequ 7007  Hex [:x] HOST (HE1) 30 Tlec 1

—{  mw 1310 1360 ]
IT status

. Read the fault code.

Convert the fault code U0-45 to 702D and convert the fault subcode U0-46 to 702E based
on the conversion rule.

The following figure shows the configuration and the program.

1 MO (Frequ 702D Hex 63 HOET (HEWY 312 Dec 1
1 MD (Frequ 7OPE  Hex 63 HOST (HE1) 314 Dec 1
oy 031z D362 ]

Fault master code

mv 0314 D364 ]
Fault subcode

Common problems and solutions

Items must be checked:

1.

Check the wiring. Check whether other pins instead of CANH and CANL are connected to
the PLC.

. Check FD-10 for all stations. The value 1 indicates CANopen and 2 indicates CANLlink.
. Check whether the CAN communication baud rate of the power supply unit (set through

Fd-12) is the same as that of the PLC.

. Check whether the CAN station number defined by FD-13 is unique to avoid conflicts with

other AC drives.
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Table 3-24 Common problems and solutions

FAQ Solution

Failure to write 1. Check F0-03 to confirm that the address in the configuration

frequency table is correct. When F0-03 is 0, the address is the address of
F0-08; when F0-03 is 9, the address is 1000H or 7310H.

2. Check whether the termination resistor is connected. If not,
switch on the termination resistor and then power on the AC
drive again.

Fa.ilure tostartthe AC | 1 Check that FO-02 is set to 2 (0: Operating panel; 1: Terminal; 2:

drive L
Communication).

2. Check whether the termination resistor is connected. If not,
switch on the termination resistor and then power on the AC

drive again.

Unstable connection | 1 Toych the connection cables on the PLC end to check for poor
contact. Ensure that wiring on the PLC end is reliable.

2. Check that wiring on the AC drive end is reliable, and make
sure that network cables are inserted tightly.

3. Check and ensure that the signal cables are far away from the
power cable.

Incorrect reading 1. Ensure that the address configured is correct.
2. Ensure that data conversion is performed.
3. Ensure that the D element is not occupied.

3.5.2 Configuration for CANopen Communication Between AC Drive and
H5U

Software Acquisition and Hardware Wiring

1. Log in to Inovance website http://www.inovance.com/support/download.html to
download the H5U programming software and the latest EDS file.

2. Connect one registered jack of a standard LAN cable to the CN3/4 port of the power
supply unit of the AC drive and connect the other end to H5U.

CANH 2 ol o
3322

H5U CANL CN3/4 S| 0|0
s%| 5|5

CGND RJ45 interface ’::i_ = | =

Figure 3-6 Connecting communication interfaces
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Master and slave configuration

1. Open AutoShop, click New Project, check that Series and models is H5U, and click OK
to enter the programming interface.

2. Click =25 CAN(CANopen)

Protocol: CANopen

in the left pane, set parameters as follows, and click OK.

Communication Param: Select Upper computer setting. (Note that the CANopen station
number of the PLC must be different from that of the AC drive.)

Baud Rate: Select Upper computer setting. (The communication baud rate must be
consistent with the baud rate of the AC drive.)

3. Configure the master and slave stations: Click za CANICANopen) . Click Add CAN
EI% CAN{CANopen)

CANOpen Config

Config, and is displayed. Double-click CANopen

Config. In the CANopen Device List on the right of the page displayed, double-click the
drive unit slave station of the AC drive and add it to the configuration.

&[5 CANopen Network Config - CANoj
=-F] HSU = Inoy

63 [] H5U PLC

[ H5U ~[E] H3U PLC

[E] MD380/MDS00.V1.11

[E] MD380/MD500.V1.12

[E] MD810_INV_V1.2

‘ [E] MDB10_INV V1.5

B [1IMDB800 INV_V1.01
~[E] [2MD800 INV_V1.01

[E] MD810 INV_V3.0
[] MDB10RECVC2
[E] MDB10_REC VI2.4

[E] MDB10_REC V13.0
~[F] 15620 V056
[E] sv630C V1.1

[E] svesoc_vi.1
[ 1s810.v1.1
g
[E] MDB800 Rectifier

MDBO0 INV_V1.01 MDBO0 INV_V1.01

< >

‘o) \ G mallv, =& cANOpen Config - /%]

4. Configure the RPDOs and TPDOs of the slave. Double-click the slave to configure.

RPDO: The PDOs for writing the running frequency and control commands are added by
default.

TPDO: Click Send PDO, and configure the PDOs according to the following conversion
rule:

Index: Groups FO to FF: Convert the high bit F to 0 and then add 0x2000.

For groups A0 to AF, convert A in the high-order bit to 4 and then add 0x2000.
For groups UO to UF, convert A in the high-order bit to 7 and then add 0x2000.
Sub-index: For the low-order 16 bits, convert the decimal serial number into a

hexadecimal equivalent and then add 1.
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According to the conversion rule, the index of the bus voltage U0-02 is 0x2070, and the
sub-index is 03.

Slave Node Receive PDO  Send PDO  Service Data Objects Debug IO Mapping Module information

Num... Name Index Subindex  BitLength
[#l1  isttransmit PDO 161800
Running Frequency 1622070 8201 16
Bus Valtage 1622070 18203 16
Inverter State 1 1622070 B2E 16
2 2nd transmit PDO 1621801
Output Voltage 1622070 16204 16
Output Current 1622070 16205 16
oI state 1622070 18208 16
3 3rdtransmit PDO 1621802
Fault Maincode 1622070 BEE 16
Fault Subcode 1622070 B5F 16
4 ath transmit PDO 1641803

ACaution

Only four PDOs can be added to each group. As the annotation of the EDS file used during
configuring the PDO may be wrong, it is recommended to check the PDOs again based on
parameters after all the PDOs are added.

5. Perform 1/0 mapping.
This step is to map data (that is, the value to be read or written) in the PDO. The D
component is used as a bridge to implement data exchange between the PLC and the AC
drive. The H5U high-performance small PLC of Inovance automatically performs I/0
mapping based on the configured PDOs. Therefore, you only need to click the 1/0
mapping to determine the D component to perform the read and write operations.

Variable Mapping Index: Subindex Bit Length

Instances

1. Write the frequency (F0-03 is set to 9).
Data conversion: Multiply the required frequency (a) by 100 to obtain an integer, and
then write the integer to D7001.

The program is as follows:
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dais 1 — Convert HID output frequency valus format

TENL 1208 E100.0 mMoE ]
E xis LMD

Hop inat value

runming: OF jusd 1108 o ]

stop: OFF

< 10 10000 H > it} E-10000 H omv it} 4 1
hocis | — write frequency

my 4 7001

Frogran rumning hxis | set Erequency

flag
running: OF, stop: OFF

2. Start or stop the AC drive (F0-02 is set to 2).
Assign a value to the D component corresponding to the control word of the desired
station to control forward running, reverse running, and stop of the AC drive through
communication. The control word is defined as follows:

1: Run in forward direction; 2: Run in reverse direction; 3: Jog in forward direction; 4: Jog
in reverse direction; 5: Coast to stop; 6: Decelerate to stop; 7: Reset upon fault

The program is as follows:

— Moy it D000 ]
Axis 1 control werd

The PLC soft component address corresponding to the control word is D7000. Therefore,
to control the AC drive to run in forward direction through communication, write 1 to
D7000. Similarly, to control the AC drive to decelerate to stop, set D7000 to 6.

3. Read the bus voltage.
The actual bus voltage is the read bus voltage (a) divided by 10. According to the
communication configuration, the D component address of the bus voltage is D7425.
Convert D7425 to a floating-point number and then divide this value by 10.

The program is as follows:

FLT 07425 D350 :I
Axis 1 U002
DEDTV D350 Ei0 D00 :I

hetual buz voltage

4. Read the output voltage.
According to the communication configuration, you only need to move the value of
D7408 to another D component (or not).

The program is as follows:

—[ Mov D7408 DEOZ
Axis 1 U003 Bxiz 1 Actual cutpur
roltage

5. Read the output current.
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According to the conversion rule, the actual output current is the read output current
divided by 100.

The program is as follows:

FLT 07409 0354 ]
fxiz 1 10-04
DEDIV 364 Ei00 D504 :l
bxis 1 Aotual

output current

6. Read the AC drive state.
Based on the /O mapping, read D7426 to directly obtain the current state of the AC drive
(1: Running in forward direction; 2: Running in reverse direction; 3: Stopped).

The program is as follows:

4 v 17426 1355 ]
hxis 1

Inverter status

7. Read the DI state.
According to the conversion rule and the /0 mapping, the DI state maps to D7410.
Convert the read value into a binary value. The LSB indicates DI1, the second bit
indicates DI2, and so on.

The program is as follows:

- mwv D7410 1360 ]
deds 1 U0-07

8. Read the fault code.
According to the conversion rule and the I/O mapping, the fault code maps to 7411, and
the fault subcode maps to 7412.

The program is as follows:

MoV 07411 D382 ]

Bxis 1
Fault master code

Moy D741z D364 :l
Axiz 1
Fault subecode

Common problems and solutions

Items must be checked:
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1. Check the wiring. Check whether other pins instead of CANH and CANL are connected to
the PLC.

2. Check FD-10 for all stations. The value 1 indicates CANopen and 2 indicates CANlink.

3. Check whether the CAN communication baud rate of the power supply unit (set through
Fd-12) is the same as that of the PLC.

4. Check whether the CAN station number defined by FD-13 is unique to avoid conflicts with
other drives.

Table 3-25 Common problems and solutions

FAQ Solution

Failure to write 1. Check F0-03 to confirm that the D component and the address

frequency in the configuration table are correct. When F0-03 is 0, the I/0
mapping is 2000sub8; when F0-03 is 9, the I/0 mapping is
2073subll.

2. Check whether the termination resistor is connected. If not,
switch on the termination resistor and then power on the AC
drive again.

Fa.ilure tostartthe AC | 1 Check that FO-02 is set to 2 (0: Operating panel; 1: Terminal; 2:

drive .
Communication).

2. Check whether the termination resistor is connected. If not,
switch on the termination resistor and then power on the AC

drive again.

Unstable connection |1 Touch the connection cables on the PLC end to check for poor
contact. Ensure that wiring on the PLC end is reliable.

2. Check that wiring on the AC drive end is reliable, and make
sure that network cables are inserted tightly.

3. Check and ensure that the signal cables are far away from the
power cable.

Incorrect reading Ensure that the address configured is correct.

Ensure that data conversion is performed.
Ensure that the D element is not occupied.
Check the D element for I/0 mapping.

Hw N
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3.6 Communication Fault

3.6.1 Simple Diagnosis

Description
The AC drive parameter FD-33 provides the simple diagnosis function. This parameter
shows the number of times that the CAN bus is off due to strong interference after power-

on.

Diagnosis
If the value is greater than 0 but does not continue to increase, the network has suffered
strong interference for a long time. If the value is greater than 0 and increases within 5
minutes, the network is suffering interference or the configuration is incorrect, which
requires troubleshooting.

Solution
Check whether the baud rates of all the nodes are the same or whether the addresses
conflict. Check whether the dial is set properly and whether the baud rate and address of
the main controller are correct.
Check whether the termination resistor is connected only to both ends of the bus. Power
off all devices and check whether the resistance between CANH and CANL of the bus is
between 50 Q and 60 Q by using a multimeter.
Check whether CANH and CANL of a node are reversely connected and whether CGND of
the bus is connected (typically CGND terminals of all devices are connected together and
not grounded).
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4.1

4.2

4.3

PROFINET Communication

Introduction

The PROFINET communication card (hereinafter referred to as the SI-EN card) supports
data exchange among up to nine PROFINET nodes, including one power supply unit and
eight drive units.

In this guide, the SI-PN card software version must be 33.01 or later. After the PN card is
installed and the AC drive is powered on, query the parameter FD-91 of the power supply
unit. The GSDML file is GSDML-Vn.nn-inovance-MD800PNGATE-20xxxxxx.xml , where n.nn
refers to the version number and 20xxxxxx indiactes the date. Use V2.31 and 20201229 and
later.)

Installation
Power off the AC drive, wait for about 10 minutes until the charging indicator of the AC
drive is completely turned off, and then install the PN card.

Check whether the PN card is firmly inserted to the AC drive and prevent the signal socket
between boards from being damaged by the pulling force of external signal cable.

Do not hot-swap the PN card.

Hardware Layout

ol

NIE)T) PNRUN | (O

PNERR | [

%

mn

K
ACT LINK ACT MNK\
Portl Port2

—

Figure 4-1 Arrangement of SI-PN card terminals
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The PN card is connected to the PROFINET master station by using the standard Ethernet
RJ45 socket. Its pin signal definitions are the same as those of the standard Ethernet pins.
They can be connected using crossover cables or straight-through cables.

Table 4-1 Description of SI-PN card terminals

Terminal Terminal Name Description
Portl Network port 1 When the topology is not configured,
Port2 Network port 1 any terminal can be connected to the
PLC. When the topology is configured,
port 1 and port 2 must be
distinguished.
After installation, Portl is on the left
and Port2 is on the right from the front
view of the card.
It is recommended to use shielded Cat
5e cables to ensure stable operation.
Table 4-2 Description of SI-PN card indicator
Indicator Description Solution
RUN/ERR Steady green Communication /
normal
Steady red Communication 1. Restart the PN
between the PN card.
communication 2. Eliminate field
expansion card and | interference.
the node times out.
Flashing red once per 500 | Communication
ms between the PN
communication
expansion card and
the power supply
unit times out.
Flashing red once per 1s The communication
inside the PN card
times out.
PN RUN Steady on The PN card /
communication is
normal.
PN ERR Steady on The PN card lost Check the wiring.
communication with
the master station.
Blinking The master station |/
sends the flashing
request.
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4.4

Network Topology

After communication between the PN card and the AC drive is implemented, you can
connect the AC drive to the PROFINET master station and configure related parameters to

implement communication between the PN card and the PROFINET master station, thereby
implementing AC drive networking.

PROFINET supports a variety of topologies, including bus, star, and tree topologies.
Different networking modes can be implemented by using switches.

s )

PROFINET

=) ) =) =} )
[=r=r=) B
jotalal
Soo| (B
EES @a ]
(8
)] & [Cx0))
(S Vo — -

=
lped ™ [sod ™

Figure 4-2 Bus topology

i

Figure 4-3 Star topology
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4.5

PROFINET

Network switch 3

Figure 4-4 Tree topology

PZD Data

The PZD data is used for the master station to modify and read AC drive data in real time
and perform periodic data exchange. 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. Exchange function parameters and monitor data between the AC drive and the
PROFINET master station in real time.

By default, the written PZD1 is mapped to the control word and PZD2 is mapped to the

frequency reference; the read PZD1 is mapped to the status word and PZD2 is mapped to

the operation frequency. You can manually modify the default value. The following table

lists the interactive data.

Table 4-3 Interaction data

PZD Data Sent by Master PZD Data Responded by AC Drive
PzZD1 PzZD2 PZD3 to PzD1 PzD2 PZD3 to
PZD16 PZD16
Control Word | Frequency Real-Time Status Word | Operation Real-Time
(U3-17) reference Modification | (U0-68) frequency Reading of
(U3-16) of AC Drive (U0-00) AC Drive
Parameters Parameters
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Table 4-4 Data description

PZD data sent by master PZD Responded by the AC Drive
PZD1 AC drive command word PzD1 It indicates the AC drive state.
(command source, F0-02 set to Bit 0: Running status. 0:
2 (communication)) Stopped; 1: Running
0: Stop by a stop method set in Bit 1: Running direction
F6-10 (Stop mode) (forward/reverse). 0: Forward;
1: Forward run 1: Reverse
2: Reverse run Bit 2: faulty status of the AC
3: Forward jog drive. 0: No fault; 1: Faulty
4: Reverse jog Bit 3: Whether output
5: Coast to stop frequency reaches the
6: Decelerate to stop frequency reference. 0:
7: Reset upon fault Reached; 1: Not reached.
Bit 4: Normal communication
status. 0: abnormal
communication;1: normal
communication. (Fixed to 1
under normal conditions)
Bit 5 to Bit 7: Reserved
Bit 8 to Bit 15: Fault code
PzZD2 AC drive target frequency PZD2 It indicates the AC drive
(frequency source FO-03 set to 9 running frequency (unit: 0.01
(communication)) Hz).
Set F8-64 to choose Hz or rpm The current AC drive running
as the unit. frequency is returned as 16-bit
When F8-64 is set to 0, the unit signed data.
is Hz. The decimal place is
determined by F0-22. For
example, when F0-22 is set to 2,
the decimal number 1000
means that the frequency
reference is 10.00 Hz.
When F8-64 is set to 1, the unit
is rpm. For example, the
decimal number 1000 means
that the speed reference is 1000
rpm.
PZD3to | Modifying function parameters | PZD3 to Function parameters are read
PZD16 in real time but not writingto | PZD16 in real time.
EEPROM
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4.6 Parameters

PN Card Configuration of the AC Drive

After the PN extension card is inserted to the AC drive, you must set FD-10 to 3 and restart

the AC drive before enabling the PN communication card mode.

Parameter | Parameter Name | Value Range | Setpoint Description
FD-10 Communication | 1: CANopen/ 3 Set the communication
type 2: CANlink type. When itis setto 1,
3: CANopen communication
Communica isused. When it is set to 2,
tion card mode CANlink communication is

used. When it is set to 3,
the communication card
mode is used.

Communication Monitoring Parameters

You can monitor the online status and other parameters of the slave station by using the

parameters of the power supply unit.

Parameter Description

FD-51 Used to set the slave communication disable time.

FD-52 Indicates the number of online slave stations.

FD-53 Indicates the online state of slave 1 to 15. Bit 1
indicates slave 1, and so on.

FD-54 Indicates the online state of slave 16 to 31. Bit 0
indicates slave 16, and so on.

FD-61 Indicates the highest two bytes of the MAC
address.

FD-62 Indicates the middle two bytes of the MAC address.

FD-63 Indicates the lowest two bytes of the MAC address.

FD-91 Indicates the software version of the
communication expansion card.

Communication Auxiliary Parameters

e Start with station lost
This function is applicable to scenarios where you want to start the network without
modifying the PLC configuration and program when a slave station fails to go online. In
this case, set FD-50 to 1.
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4.7

4.7.1

Parameter

Description

FD-50

This function is applicable to scenarios where you
want to start the network without modifying the PLC
configuration and program when a slave station fails
to go online.

0: Disable

The communication error E16.74 is returned when
the number of slave stations configured for the PLC
is different from the actual number.

1: Enable

No communication error is returned when the
number of slave stations configured for the PLC is
different from the actual number.

The setting takes effect after power-on again.

ACaution

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 network

when this function is enabled.

e Communication timeout

You can use this parameter to set the PN communication timeout period. After the
setting takes effect, the communication network stops running when the timeout period

expires.

Parameter

Description

FD-55

This parameter defines the PN timeout time in ms.
After the setting takes effect, the communication
network stops running when the timeout period
expires.

The setting takes effect after power-on again.

Communication Configuration

Configuration

To use a PROFINET master station, you must configure the GSDML file of the slave station
first to add the slave station devices to the master station system. If the slave station
devices have been added to the master station system, skip this step. You can obtain the
GSDML file from the Inovance agent or the manufacturer.
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If the 200 SMART ST&SR series master station is used, the PLC firmware version must be
2.05 or later.

The configuration procedure is as follows:
1. Creating a project

a. Select Create new project, set a project name and storage path in the Project name
and Path fields, and then click Create.

TBX

Totally Integrated Automation

Create new project

Projectname:. [mdso0_prir
Path (£ (B8 TR
@ Create new project Version: [V15

Author: [s3:z000

o

—ox

Totally Integrated Automation

First steps

Project: *mdB00_pnbr* was opened successfully. Please select the next step:

[>]

S

Close project

- Configure a deviLe>
@ Welcome Tour =

@ Firststeps \S*“ Write PLC program

Configure.

Installed software jachioicavichiecs

Help Configure an HMI screen

@ User interface language

) Project view Opened project: E:\wxn{@3% T#\md800_pnbr\md800_pnbr

c. Click Add new device.
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—OX

Totally Integrated Automation

Show all devices

Devices & Details | List | Thumbnails
networks

» Project view Opened project: _E:\wan!f3% T#\md300_pnbrimd800_pnbr

d. On the page displayed, select the PLC and its firmware version based on the article
No. Click Add or double-click the master station. The master station is created.
Note: The selected PLC must match the article No. Otherwise, the PLC cannot be
downloaded.

&~ B WA TR maB00_ prbrindd0d prbr

> Add now device

P i ~Imcruisitie & (+]

e mo008s
@ Addnew device

SIS st
W ees7 srracor oo

M s€57 511-1AK020480 T —
»I@cruIsIICT | Aicleno: [6es75111AK000080
M h;.cruvsumm E\\“@" W“’—,;/f)
s sz ~ —
»mcruisisaen Description:

v
» (@ cru 15173 e

> cru 15155 D
» [ CPU 15184 PIDP ODK
» [ CPU 15154 PP AEP
» @R TSR A

» @ crU 151301 A

» @ cru ts1se2 e

> cry 151603 D =
» [ CPU 151753 Poe

» [ CPU 15185 PP

» [0 CPU 151864 NDP ODK.

» [0 Cru 15157 ruDP P
»@cru 151 PN

2. Install the GSD file (if you never install GSDML, perform this step).

a. In the Options drop-down list, select Manage general station description files
(GSD).

i (3l swepriet & le o coottine o WA ¥

Devices. & Topology view [ Network: )
) S EE R 5[ Networkow{ < | ol
s H
= 1 mas00_gnir H
g
lpc_ I g
st H

= I+

»im —
» (i Metwork component:

. @ <]

D2 Diagnostics » [ Ditrbuted 10
> pye

Qi D —

[aproperties | Inf

o ol messoges

o [*
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b. Select the storage path for the GSDML file (must be stored in an English path), select
the GSDML file to be installed, and click Install.

Manage general station description files
Installed GSDs GSDs in the project

Source path: [ E:lwxnlGSDIIS620F | =
Content of imported path

File Version Language ‘ Stat...

M GSDML/2.31-inovance-MD8DOPNGATE-2021012... V231 English, Chinese Alre...

[~] GSDML/2.33-Inovance-5620F-20201119.xm| V233 English Alre...

] GSDML/2.41-novance-5620F-20210616.xm| V241 English, Chinese Alre...

(<] I |

[ oeleie (|| mail 1) Goncel |

After the successful installation message is displayed, click Close.
3. Create a network

a. Click Device configuration on the page and then switch to the Network view.

Totally Intagrsted Automation. |

=l

Options

=

1

a SIH

£

Woevee [pe|v[Catalog |

- ﬁzgmjmd ~ S71500ER00MPstaton 1 57.. | [Seorch- ) )| S

» rc @.
g Devices &networks e = & e )
~ (8 PC 1 [cRu1111 o] crutsT e » [ Controllers
Device configuration; &M
Al sgnostics 8 PCsystems.

» &5 rogram blocks

» [ Technologyobjects
» [ Extemal source files
» L ricugs

» [ rcdat tpes -
» G vewch 5

» (1§ Online backups A Errr—|
» B2 Taces

» 3 Device proydata

] Programinfo

5 PLC supenisions & sar

8 Drive: & starter:
[ Network components

% info © |2 Diagnostics | LI=nd| » [ isuibuted 10

(18 Power zupply & distib.

,
,
,
,
,
,
,
,
,

8 Other feld devices

v e oesrpton o 12

EE = I I s T

< Portal view

b. Select the EtherNet port of the PLC, choose Properties > General, and set the IP
address and subnet mask of the PLC master station.
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Project  Edit View

Ui (3 swveproject & X

mdB00_pnbr >

T Siemens - Exvxn 3% L#2\mdB00_prbrmd800_prbr

—OX

dow Help
I8 G B @ Goonine F coofrine | fip N IB 3 (1] *

Devices & networks

Totally Integrated Automation
PORTAL

el |

4 Portal view
c. In the Hardware catalog secti
MD8OOPN.

Devices [ Topology view | Network view [ If Device view || Options
] [E] 2 [le¥ nework| 1§ connections [Fii conneciion <] B 5| [ Network overview < =]
. g 2 Device Type | ¥ Catalog ]
A [} El T - Sisooroow saton 1 57..| (e b))
new device i » PLC . 2
£h Devices & networks .1 | — @rer [ [~ (]| S
~lmpc sty || FUTSTRN b » (@ Contrllers H
W S contain s |= " Y& ||
%) Online & dingrostics » l@Pcoptems %
» [z Progrem blocks 4 »@onesssorers [0
[ Technology objects. » (@ Network compon.. |
e <[ {51 [fo0% Fl v SR ] B g
ficug: @ Properties [T Info. D] Diagnostics | s @onbuedto |2
» (@ Pcdata types General 10 tags System constants Texts > ‘nPuwevsuvp}yl.dw
g = = » [ Field de
» [ Wetch and force . - elddevice:
E ~ Genes ~ ‘Add new zubnet o i
» & Toces 2
Catalog information = | IPprotocol s
Dl i enitcoion inen. ] g 1
5 :Zﬂ“’“ G - ~ PROFINETinterface [x1] @ Set P address inthe project il
2 PCsupenvsions &.._|v|
£ | Y [ Paddress: [ 152 165 0 i c
~ [Details view k pretmask: | 255 255 255 0 8
Opersting mode ) use router 3
~ Advanced options Router address: [ T o |
rre S O 1P adress i zetcrecty st he device
Media redundancy O B

i 5

> |Information

on on the right, locate MD800 and then double-click

|

(2]

Options

=]

~ | Catalog

=
ES
H
H
2
5

) ]

[ Fiter

e
» [ Detecting & Monitoring
» (@ Distributed l0
» (@ Power supply & distribution
» (@ Field devices
~ (@ Other field devices
» [ Additional Ethemet devices
~ [ PROFINETIO
» [ rives
» [@ encoders
~ [ Gateway
~ (i@ inovancE
~ (@ mpsoo
~ (i3 MDsooPn
» [ MDETO
» [ SIEMENS AG
»[mio
» [ Network Components
» [ sensors
» (@ PROFIBUS DP

51001 SUIG (=]

B

e
2

d. Click Not assigned to select the master station to which the slave is to be connected.

| Topology view | Networ

54 nevwork| 11 Connections

PLCT
CPUTSTITEN

<)

ELENRE

s

MDB00PN
MDs00P

s |

5 Select10 controler
PLC A PROFNETntedace 1

B == a

[5] [ioo%

e. Select the slave, and choose P
Ethernet addresses and set t

roperties > General > PROFINET interface [X1] >
he IP address.
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I

Praject

Edit Online  Options  Tools Window Help .
N Totally Integrated Automation
Gi (h i seveproject @i X 18 0 X 92 s G M EH B R § coonline oF coofiine g MM ¥ 1] * PORTAL
Devices | Topology view |y Network view [t Device view || Options e
% Network| £ [MMcomnecton __[+] ¥ " H Network overview |4 | » =1
2 10 system: PLC_1. PROFINET 10-System (100) ilpace <[ caraiog 5
= J;“::*‘"“'ﬂ =] - srisooerooweset [ [ )| o
Add new device
i Devices & networks pLC1 > PL:—‘ & Filter
- GSDdevice 1
~ [ PLC_1 [CPU 1511-1 PN] CRUTSTI P NMDE0OFH ) LDs00P » [ Detecting & Menitoring
I Device confiaura 3 [ » (@ Distributed 110 L
%/ online &dia » [ Power supply & distribu. o
g Program blocks 1 » [ Field devices o
) 3 rregrem block [PLE_T.PROFINET 16:5yste.. | A g
» [ Technologyobjects. [ Other field devices H
& H
» i External source files » [ Additional Ethemet ... 3
o g
» [ FLCtags <Ju] 100% = . @ <) 2| -Caromero g
» [ Picdata opes | Properties  [*#}info @)% Diagnostics | I s
[ Wistch and force ta » (@ Encoders. -
> g Wetch and fores & General )| IO tags | System constants || Texis | t B
» [ Online backups ~ [ Gateway |5
» B Traces Catalog information Subnet: [ PNIE_1 ]~ [ movance g_'
» [} Device prowydata © (e T B AT ~[@wosoo 3
8§ Program info el (=] ~ (@ mosoorn | (||
5 PLC supenvisions & Ethemetaddresses 7 | | otoc0l Mo I
<] i - CEED » [@psio E
Interface options et IP address in the project (s 3 s
v | Details view & @ Set P address in the project » (1 SIENENS AG s
Media redund... - — N 3
Faddress: g
& TEE G SR » [ Network Compon.
10 cyele Subnet mask: » [ sensors =
e ¥ Port1[X1P1R] ‘Synchronize router settings with IO controller » [ifi PROFIBUS DP
[ — s T
<[ w ] < I 5> |> [nformation
Portal vie =3 Ovenview 5 Devices ane B

f. Scroll down the interface to locate the PROFINET area. Clear Generate PROFINET
device name automatically, and name the slave device in the PROFINET device
name text box. Alternatively, select Generate PROFINET device name automatically
to enable the system to generate a device name automatically.

|@ Properties  [?i}Info (13| %] Diagnostics |

|| General [ 10tags | s

[Goxs ]

Catalog information
~ PROFINETinterface [X1]
General
Ethernetaddresses
~ Advanced options
Interface options
Media redundancy
v Real time settings
10 cycle
~ Port 1[x1 P1R]
General
Port interconne ...
Port options
» Port 2 [X1 P2 R]
Identification & Mainten..

Shared Device

stem constants

PROFINET

Routeraddress: [0 00 0 |

(O IP address is set directlyatthe device

[] Generate PROFINET device name automatically

FINETdevice name: |mdsoopn |
Converted name: [ md800pn ]

Device number: | 1

<l ]

4. Configure the Modbus slave

Note

The PN card can be configured as follows:
1. Add a station by double-clicking or dragging and dropping a power supply unit or drive

unit in the module list.

2. Configure the mapping of the slave station.
3. Configure the process data of the slave station.

To apply the configuration of a drive unit to other drive units, select the drive unit and copy
its configuration instead of repeating the preceding steps.

a. Add a slave station
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Select the slave station and switch to Device view. In the Module list under Catalog,
two modules are available: Rectifier Device and MD800 Device. Double-click a module
to add the module to the Device overview list.

mdBO0_pnbr » Ungrouped devices » MDBOOPN [MD8OOPN] L
[ Topology view [, Network view | Device view || Options (EE]
2 Module Rack |Slot  |laddress |Q sddress | Type ~ | catalog §
~ MDBOOPN o o MDBOOPN [ | E
b Interface o ox1 MDBOOPN . g
~ Rectifier Device_1 o 1 Rectifier Device g:“m Frofle H
: » [l Head module &
Mapping Table IN 0 11 apping Table IN s U
Mapping Table GUT o 12 Mapping Table OUT ’EWE =
Input 28 Byte o 13 0.7 Input 28 Byte B Fectiber Device 5
Output No Data o 14 Output No Data - =
~ MDB0O Device_1 o 2 MDB0O Device Pl ez E
Mapping Table IN o 21 Ma pping Table IN g
" Mapping Table OUT o 22 Ma pping Table OUT e
¥ Input 04 Byte o 23 8.3 Input 04 Byte
" Output 04 Byte o 24 0.3 Output 04 Byte IA;:(
- ~ MD80O Device_2 o E] MD800 Device )
Mapping Table IN 0 31 Mapping Table IN =
Mapping Table GUT o 32 Mapping Table OUT 9
Input 04 Byte o 33 3235 Input 04 Byte =
Output 04 Byte o 34 4.7 Output 04 Byte U'_J
~ MDBOO Device_3 o 4 MDBOO Device s
Mapping Table IN o 41 Ma pping Table IN 5
Mapping Table OUT o a2 Ma pping Table OUT e
Input 04 Byte o 43 36.39 Input 04 Byte | |
Output 04 Byte o 44 8.1  Output04Byte
~ MD80O Device_4 o 5 MD800 Device
L ———
<] 1]

Note

o The type of quantity of the modules configured must be consistent with the
devices in the actual network.

« The power supply unit is "Rectifier Device". The "Rectifier Device" must be added
no matter whether the process data of the power supply unit is present.

e Thedrive unit is "MD800 Device". "MD800 Device_1" corresponds to the No. 1 drive
unit station. "MD800 Device_2" corresponding to the No. 2 drive unit station, and
so on.

b. Configure the mapping

1). Select Mapping Table IN. Choose Properties > General > Module parameters,
select a mapping from the drop-down list for the slave station TPDO data.
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Input04 Byte
Output 04 Byte

<[] Pl 9 —

Mapping Table IN [Mapj

2). Select Mapping Table OUT. Choose Properties > General > Module parameters,
select a mapping from the drop-down list for the slave station RPDO data.

[1address | Q address | Type
MDB0O Device
Mapping Table IN

pping
Input 04 Byte
Output 04 Byte

[ ] ] L]

Mapping Table OUT [Mapping Table OU
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Note

The mapping relation between sub-slot 1 (Mapping Table IN) and RPDO is the data

of slave -> master. The mapping relation between sub-slot 2 (Mapping Table OUT)
and RPDO is the data of master -> slave.

« Each slave supports a maximum of four TPDOs and four RPDOs, with the mapping
relation of the same PDO being successive.

o The mapping relation for unused PDO is 0 by default.

byte data.

Each mapping relation corresponds to the 16-bit parameter, which represents 2-

c. Configure the process data

Select a module from the Device overview list. In the list of Submodules under
Catalog, three catalogs are available: Empty, Input, and Output, which are used to
configure the process data length for the module. In the Output catalog, set the
length of the master-to-slave process data. In the Input catalog, set the length of the
slave-to-master process data. If the process data is not needed, make configuration

under the Empty catalog.

md800_pnbr » Ungrouped devices » MD80OPN [MD80OPN] W EX
|§Topology view uﬁh Network view ‘m'f Device view ‘ Options
| Device averview | m|
¥4 Module _[Rack  |Slot  |laddress | Q address | Type Aricens. | |v|Catalog
b Interface 0 ox1 MDSOOPH [
) 1 Rectifier Device
Mapping Table IN (] 11 Mapping Table IN g:‘m e @
» [l Head module ~
Mepping Table OUT ) 12 Mapping Table OUT » [l Module m
Input 28 Byte 0 13 0.27 Input 28 Byte @\E”
Output No Data 0 14 Output No Data
~ MD8OO Device_1 0 2 MD8OO Device Il put Mo Data
Mapping Table IN o 21 Mapping Table IN I output o Data
L Mapping Table OUT o 22 Mapping Table OUT
B Input 04 Byte ] 23 28.31 Input 04 Byte =
I Output 04 Byte o 24 0.3 Output 04 Byte Tl Gutput 01 Byte
i ~ MD8OO Device_2 0 3 MD8OO Device Il Cutput 02 Byte
Mapping Table IN o 31 M) i 2 11 W output 03 Byte
Mapping Table OUT o 32 Mapping Table OUT Il Cutput 04 Byte
Input 04 Byte o EE 32.35 IpaH e B output 05 Byte
Output 04 Byte o 34 Rt Output 04 Byte Il output 06 Byte ||
~ MD80O Device_3 o 4 MD80O Device Il Cutput 07 Byze
Mapping Table I 0 41 Mapping Table I I Output 08 Byte
Mapping Table OUT o 42 Mapping Table OUT Il cutput 09 Byte
Input 04 Byte o 43 36..39 mEaRH ey W cutput 10 Byte
Output 04 Byte o 44 8.11 Output 04 Byte: M output 11 Byte
~ MDS0O Device_4 ) 5 MD80O Device Il Cutput 12 Byte
Mepping Table IN ) 51 Mappina Table IN
o 2 I ! Output 13 Byte
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Note

Sub-slot 3 corresponds to Input data. The length of Input data must be consistent
with the mapping relation length configured by sub-slot 1 (Mapping Table IN).
Sub-slot 4 corresponds to Output data. The length of Output data must be
consistent with the mapping relation length configured by sub-slot 2 (Mapping
Table OUT).For example, if five mapping relations is configured in Mapping Table
IN, insert Input 10 Byte into sub-slot 3. If seven mapping relations is configured in
Mapping Table OUT, insert Output 14 Byte in sub-slot 4.

If there is no Input or Output data for a certain station, insert Input No Data or
Output No Data in the corresponding sub-slot.

d. Download the project
After configuration, save the project, set the PC IP address to be in the same segment
of the PLC IP address (note that this IP address cannot be the same as that of the slave
station. You can choose to automatically assign the PC IP address), compile the
project, click Download to download the generated file, select an interface, and then
click Start search.

Configured access nodes of ‘PLC_1"
Device Device type Slot Interface type | Address Subnet
L cPuIsTIAPN 1x1 PNIE 192.168.0.100 PNIE_1

Type ofthe PGIPC nterfoce: @it I~
PGIFCinterface:  [R intel(R) Ethernet Connection (11)1219-V [~ @[]
Connection to [Directatsiot'1 x1° @

¥ [[]©

Select target device: Show all compatible devices v
Device Device type Interface type | Address Torget device

PLC CPUSTIAPN  PNIE 192.168.0.1 =

= - PNIE Accessa ddress -

Flash LED

Stertsearch

Online status information: ] Displayonlyerror messages.

I QB

ancel

e. Assign a device name.

1). After downloading is complete, assign device names for slave stations without
names. Select a slave, and choose Online > Assign device name, or right-click the
slave and select Assign device name.
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mdsoopn
D800

L PiE

KB intel() Enermes Connection (11) 215V

19216802  70CA4D000033 NDSOO  mdsoopnt & Device name is difierent

e w |

Assign name

2). Among the accessible nodes in the network, select the slave station for which you
want to assign a name (nodes are distinguished by MAC addresses) and then click

Assign name.

e
@ intel (R) Echemet Connection (11) 219-V.

When information in the following figure is displayed, the device name is written
and consistent with that in the Configured PROFINET device section in the
preceding figure. After assigning the device name, close the interface or select
another device from the PROFINET device name drop-down list to assign device
names for other stations.

The slave station saves the assigned name. The master station distinguishes slave
stations by their names (the MAC addresses are not intuitive enough to distinguish
slave stations. The device name is bound to its MAC address).
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ASSign PROFINET device name.
Configured PROFINET device
FOFNETdeiice rame: [misoopn [+

Online access
Type ofthe PGIPC interface:  [_PIIE [~
PGIPC interface: Rl Intel(R) Ethernet Connection (11) 1219V [~ ©[<

Device filter

Aceessible devices in the network:
P address MAC address Device  PROFINET devicename  Status
19216802  70CA4D000033 MDSOO  mdS00pn1 1. Device name is different

1 =

Flash LED

[T [ 131

et

Online status information:

Note
One device name can be allocated to one slave in the network only.
Re-allocate the name after modifying the station device name in the configuration.

After modifying the IP address, download the modified configuration to PLC to activate the
modification, without the need to allocate the name again.

After all the preceding operations are done, write corresponding program in the PLC to con-
trol the AC drive.

4.7.2 MRP Function and Configuration

MRP overview

The AC drive adopts the standard Media Redundancy Protocol (MRP) that meets the
IEC62439-2 standard. It provides a typical reconstruction time of 200 ms and supports up to
50 devices in each ring network.

MRP basic rules:

1. All nodes in the ring network must support and be enabled with MRP.

2. All devices are interconnected through ports on the ring network.

3. All devices in the ring network are in the same redundancy domain.

4. A maximum of 50 devices can be connected in a ring network. More devices will prolong
the reconstruction time.

5. Only one device in the ring network can serve as the ring network manager, and other
devices are all ring network clients.
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MRP settings
1. Select a PLC port, choose "Properties" > "Media redundancy". In the drop-down list of
"Media redundancy role", select "Manager". Check the parameters of "Ring port 1" and

"Ring port 2".

md800_pnbr » Devices & networks

8 comections [Fotcomezion 7] B %

» MDBOOPN
~ S71500/ET200MP stati...
» PLCI

[

[loos  [v] —§— (<l
[ roperies Famio o oimgronies LI

Em

PROFINET interface_1 [X1]

General System constants

General
Ethernet addresses
Time synchronization
O mrpdomain-1
~ Advanced options Wanager (auto)

Interface options
(R = T
» Feal ime setungs

PROFINET interface_1 [X1]\Port_2 [X1 P2 R]
» Port [X1 P1R]

» Port[x1 P2 R]
Web server access

Media redundancy

2. Select an 1/0 device port, choose "Properties" > "Media redundancy". In the drop-down
list of "Media redundancy role", select "Client". Check the parameters of "Ring port 1"

and "Ring port 2".

-93-



PROFINET Communication

md800_pnbr » Devices & networks X

3

DP-NORM ¥ 571500/ET200MP stati_.

& m]

Interface [IE1]
General System constants

General

Media redundancy

Ethemet addresses
~ Advanced options
Interface options mrpdomain-1

3

» Realtime settings
» Port1[X1P1R]

» Port2 [X1 F2R]

Client
Interface [X1]\Port 1 [X1 P1R]
Interface [X1]\Port 2 [X1 P2 R]

3. MRP provides a typical reconstruction time of 200 ms and supports up to 50 devices in
each ring network. To avoid interference to PROFINET communication during ring
network reconstruction, set the PROFINET watchdog time of the 1/0 device to be greater
than 200 ms.

Select an 1/0 device port, choose "Properties" > "10 cycle", and adjust the "Update time
to an appropriate value so that the "Watchdog time" is greater than 200 ms.
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md800_pnbr » Devices & networks

|;Topulogy view "h-ﬂ-u Network view  [[If Device view
£¢ Network| 1§ Connections [Fiiconnection  |=| B SR EH[E| @ & Network overview |4 | »

14| Device
~ GSDdevice_1
PLC 1 mosoopn 1 1] b WDS0OPN
CPU1511-1 PN MDBOOFN — ~ S71500ET200MP stati...
PLC1 P OPLCT
<[] [>] [100% | 2 s e [<[m] [>]
2H§ Properties | M, Info y||ﬂ Diagnostics ‘
J General || 10 tags H System constants H Texts ‘
Genera| [| » 10cyde [=]
Eth tadd
ernetaddresses Update time
~ Advanced options E
TR AR (D) Calculate update time automatically
Media redundancy 4 ) ’
o THCma () Set update time manually
h Update time: | 128.000 ms v
» Port1[X1F1R] [
D Geni(EA) (2] v [7] Adapt update time when send clock changes
Watchdog time
Accepted update cycles without
10 data: |3 [~]
5 | Watchdog time: [384.000 ms | B

4.8 Fault Diagnosis

4.8.1 PN Card Communication Error

When the communication function is configured incorrectly, both the PLC and power
supply unit will report a fault. You can troubleshoot the fault based on diagnosis
information on the power supply unit operating panel and PLC.

The following table describes the fault code of the power supply unit.
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Table 4-5 Fault code of the power supply unit

Fault Fault Cause Solution Reset Mode
Code
E16.71 Master station offline Check and ensure that the connection between the When Fd-06 is setto 1,
during operation of the | communication card and PLC is normal. Check auto reset is performed.
communication card whether the network cable in use is the shielded Cat 5e | When Fd-06 is set to 0, you
cable. Check and ensure the proper grounding and no | need to manually reset the
EMC interference issues. Check whether the master fault.
station is abnormal.
E16.72 Internal slave station Check and ensure that both the connection between
offline during operation | the communication card and the power supply unit, as
of the communication | well as the connection between the power supply unit
card and the drive unit, are normal.
/ The slave station has an | Check the alarm source and eliminate the AC drive
application alarm. fault.
(The alarm is generated only on the PLC.)
E16.74 Communication card Check whether the configured slave station exists and
configuration fault whether startup with slave loss is disabled (FD-50 of
the power supply unit = 0).
E16.75 Configurations of drive | Check and ensure that the number of pieces of process
unit mappings on the data configured for the drive unit is consistent with the
communication card number of mapping relations.
faulty
E16.76 Configurations of power | Check and ensure that the number of pieces of process

supply unit mappings
on the communication

card faulty

data configured for the power supply unit is consistent
with the number of mapping relations.

4.8.2 PLC Diagnosis Information

The following table lists mapping between the PLC diagnosis information and fault codes.

Fault Code

Diagnostic Information

E16.72 Slave station lost error

E16.74 Lack of matched slave

E16.75 CANopen slave communication objects
error

E16.76 Communication objects error of PN to

CANopen bridge
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You can locate and view the current error messages through the diagnostic function of the
PLC background. Choose "Online & diagnostics>Diagnostics buffer" and then view the
detailed diagnosis information. As shown in the figure below, slot 5.4 (corresponding to
drive unit 4) has an error indicating that the process data of drive unit 4 does not match the
mapping.
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Project tree 0 4 'md800_pnbr » PLC_1 [CPU 1511-1 PN]

Online access

= Diagnostics
General
Diagnostic status

Cycle time
Memory
Display

» PROFINETinterface[x1]
» Functions

<Fef<T<f<f<fef <] <]

i
» gt Frogram biocke.
» [ Technology obie...

» (g PLC data types
» [53 Vistch and force ..
+ [ Online backups

53 PLC supenvisions..
59 PLC alarm textlis:

» (8 Online card data
[ L ocal modue:
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5

5.1

5.2

EtherCAT Communication

Introduction

The EtherCAT communication card (hereinafter referred to as the ECAT card) supports the
super-high-speed 1/0 network for industrial field application. The protocol can be used to
directly process data at the I/0 layer. It features high efficiency, flexible topology, and ease-
to-use.

It is installed on the MD520 series AC drive to improve the communication efficiency and
implement AC drive networking, enabling the AC drive to be a slave controlled by the
fieldbus master. The minimum synchronization cycle supported by the ECAT card is 500 us.

In this guide, the ECAT card software version must be 1.08 or later. After the ECAT card is
installed and the AC drive is powered on, query the parameter Fd-91 of the power supply
unit. The device description XML file is MD800_9Axis_Vn.nn.xml, wherein n.nn indicates the
version which must be 0.16 or later.

Installation

The ECAT card is a built-in extension card of the AC drive. Power off the AC drive, wait for
about 10 minutes until the charging indicator of the AC drive is completely turned off, and
then install the ECAT card.

Check whether the ECAT card is firmly inserted to the AC drive and prevent the signal
socket between boards from being damaged by the pulling force of external signal cable.
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5.3 Hardware Layout

[ — —
EtherecAm~ &R|=
ECRUN| [
ECERR | [
=
<
U
=
I
ECLA ECLA
[ ecin—L-Ec oUT
7

Figure 5-1 Arrangement of ECAT card terminals

The ECAT card is connected to the EtherCAT master station by using the standard Ethernet
RJ45 socket. Its pin signal definitions are the same as those of the standard Ethernet pins.
They can be connected using crossover cables or straight-through cables.

Table 5-1 Description of ECAT card terminals

Terminal Terminal Name Description
ECIN Input terminal After installation, EC IN is on the left and EC
EC OUT Output terminal OUT is on the right‘from the front view of the
card. The two terminals must be connected
correctly.

The Cat 5e shielded twisted pair (STP)
network cable must be used to ensure
stability.
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Table 5-2 Description of ECAT card indicator

the EtherCAT
communication expansion
card and the node times
out.

Indicator Description Solution
RUN/ERR | Steady green | Communication normal /
Steady red Communication between | Check the connector for

interference.

Red indicator
flashing slowly

Communication between
the EtherCAT
communication expansion
card and the power
supply unit times out.

1. Check that the
communication expansion
card is installed correctly.

2. Check whether the power
supply unit is normal.

Red indicator

The EtherCAT

Troubleshoot the fault
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flashing communication expansion | according to the fault code
quickly card is faulty. displayed on the operating
panel of the power supply unit.
EC RUN Green EtherCAT state machine |/
indicator OFF | status: INIT (initializing)
Green EtherCAT state machine /
indicator status: PREOP (pre-
flashing operational)
quickly
Green EtherCAT state machine /
indicator status: SAFEOP (safe
flashing slowly | operation)
Steady green | EtherCAT state machine /
status: OP (operating)
EC ERR Red indicator | The EtherCAT /
OFF communication is normal.
Steady red The EtherCAT Check the fault code on the
communication is faulty. | operating panel of the power
supply unit.
ECLA Yellow No connection with the /
indicator OFF | previous EtherCAT device
Steady yellow | Connected with the /
previous EtherCAT device
Green No data exchange with /
indicator OFF | the network interface
Flashingin Data exchange with the /
green network interface
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5.4 Network Topology

After communication between the ECAT card and the AC drive is implemented, you can
connect the AC drive to the ECAT master station and configure related parameters to
implement communication between the ECAT card and the ECAT master station, thereby
implementing AC drive networking.

ECAT supports a variety of topologies, including bus, star, and tree topologies. Different
networking modes can be implemented by using switches.

[al=T=) [slaTa) B B
838 838| @l =
? | ) di
(89 (88
) e . J g -] iy
n n_J (W Vo -
EtherCAT
Figure 5-2 Bus topology
Master
Network switch
* B R R
EtherCAT
o o o ) o ) ) o ) o o o ) o ]
B B B B B B
% 4 B @ % 4
H (8
e | e @ yel | @@ @el | [@e
D W) D W) D

Figure 5-3 Star topology
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Master,
r Network switch 1
& Eg B B
EtherCAT

= o = i
ol HE ||l

Network switch 2 Network switch 3
B Aaa B a0
L]

— T— - 2 - N .

i || 111:3 == || g2 |t |, 82 JI§:E |t
AEL Al @ o B0 o G
Hmﬂﬂ @iﬂuu E@iﬂnu @Eﬂun

Figure 5-4 Tree topology

5.5 PDO Data

PDO Data Description

The PDO data enables the master to modify and read AC drive data in real time and
perform periodic data exchange with the AC drive. The data communication addresses are
directly configured by the AC drive. The data mainly includes the following:

e Real-time settings of AC drive control command and target frequency
Real-time reading of the current state and running frequency of the AC drive
Real-time exchange of function parameters and monitoring parameters between the AC
drive and EtherCAT master station

The PDO process data is used for periodic data exchange between the master station and
AC drive axes, as described in the following table.

ACaution

The RPDO process data must be configured. Otherwise, EtherCAT communication may fail.
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PDO Sent from Master to AC Drive Axis 1 (1601h)

PDO Responded by AC Drive Axis 1 to Master (1A01h)

Fixed RPDO Variable RPDO
AC drive AC drive frequency Real-time AC drive state AC drive running | Real-time reading
command reference modification of AC frequency of AC drive
drive parameters parameters
RPDO1 RPDO2 RPDO3 to RPDO16 | TPDO1 TPDO2 TPDO3 to TPDO16

PDO Sent from Master to AC Drive

Axis 2 (1602h)

PDO Responded by AC Drive Axis 2 to Master (1A02h)

Fixed RPDO Variable RPDO
AC drive AC drive frequency Real-time AC drive state AC drive running | Real-time reading
command reference modification of AC frequency of AC drive
drive parameters parameters
RPDO1 RPDO2 RPDO3 to RPDO16 | TPDO1 TPDO2 TPDO3 to TPDO16

PDO Sent from Master to AC Drive

Axis 3 (1603h)

PDO Responded by AC Drive Axis 3 to Master (1A03h)

Fixed RPDO Variable RPDO
AC drive AC drive frequency Real-time AC drive state AC drive running | Real-time reading
command reference modification of AC frequency of AC drive
drive parameters parameters
RPDO1 RPDO2 RPDO3 to RPDO16 | TPDO1 TPDO2 TPDO3 to TPDO16
PDO Sent from Master to AC Drive Axis 4 (1604h) PDO Responded by AC Drive Axis 4 to Master (1A04h)
Fixed RPDO Variable RPDO
AC drive AC drive frequency Real-time AC drive state AC drive running | Real-time reading
command reference modification of AC frequency of AC drive
drive parameters parameters
RPDO1 RPDO2 RPDO3 to RPDO16 | TPDO1 TPDO2 TPDO3 to TPDO16

PDO Sent from Master to AC Drive Axis 5 (1605h)

PDO Responded by AC Drive Axis 5 to Master (1A05h)

Fixed RPDO Variable RPDO
AC drive AC drive frequency Real-time AC drive state AC drive running | Real-time reading
command reference modification of AC frequency of AC drive
drive parameters parameters
RPDO1 RPDO2 RPDO3 to RPDO16 | TPDO1 TPDO2 TPDO3 to TPDO16
PDO Sent from Master to AC Drive Axis 6 (1606h) PDO Responded by AC Drive Axis 6 to Master (1A06h)
Fixed RPDO Variable RPDO
AC drive AC drive frequency Real-time AC drive state AC drive running | Real-time reading
command reference modification of AC frequency of AC drive
drive parameters parameters
RPDO1 RPDO2 RPDO3 to RPDO16 | TPDO1 TPDO2 TPDO3 to TPDO16
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PDO Sent from Master to AC Drive Axis 7 (1607h)

PDO Responded by AC Drive Axis 7 to Master (1A07h)

Fixed RPDO Variable RPDO
AC drive AC drive frequency Real-time AC drive state AC drive running | Real-time reading
command reference modification of AC frequency of AC drive
drive parameters parameters
RPDO1 RPDO2 RPDO3 to RPDO16 | TPDO1 TPDO2 TPDO3 to TPDO16

PDO Sent from Master to AC Drive Axis 8 (1608h)

PDO Responded by AC Drive Axis 8 to Master (1A08h)

Fixed RPDO Variable RPDO
AC drive AC drive frequency Real-time AC drive state AC drive running | Real-time reading
command reference modification of AC frequency of AC drive
drive parameters parameters
RPDO1 RPDO2 RPDO3 to RPDO16 | TPDO1 TPDO2 TPDO3 to TPDO16
Corresponding Data PDO (1A10h) of AC Drive Power Supply Unit
Bus voltage IGBT temperature Reading function parameters of AC
drive power supply unit in real time
TPDO1 TPDO2 TPDO3 to TPDO16

PDO (1610h) Sent by the Master Station

Communication control

Communication control DO/RO

RPDO1

RPDO2
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Data Sent by the Master

Table 5-3 Descriptions of RPDO sent by the master

RPDO

Description

RPDO1

AC drive command word (command source set to communication,
that is, F0-02 = 2)

: Stop according to F6-10 (Stop mode)

: Forward run

: Reverse run

: Forward jog

: Reverse jog

: Coast to stop

: Decelerate to stop

7: Reset upon fault

O U WNHO

RPDO2

AC drive target frequency (frequency source F0-03 set to 9
(communication))

Set F8-64 to choose Hz or RPM as the unit.

When F8-64 is set to 0, the unit is Hz. The decimal place is
determined by F0-22. For example, when F0-22 is set to 2, the
decimal number 1000 means that the frequency reference is 10.00
Hz.

When F8-64 is set to 1, the unit is RPM. For example, the decimal
number 1000 means that the speed reference is 1000 RPM.

RPDO3 to RPDO16

Modifying function parameters in real time, but not writing to
EEPROM. For the configuration method, see PDO data
configuration.

Data Responded by the AC Drive

Table 5-4 TPDO Responded by the AC Drive

RPDO

Description

TPDO1

It indicates the AC drive state.

AC drive running states are determined by the bits as follows:
bit0: 0: AC drive stop; 1: AC drive running

bitl: 0: Forward running; 1: Reverse running

bit2: 0: No fault; 1: AC drive fault

bit3: 0: Running frequency not reached; 1: Running frequency
reached

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.

TPDO3 to TPDO16

Reading function parameter values (groups F and A) and
monitoring parameter values (group U) in real time. For the
configuration method, see PDO data configuration.
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5.6 SDO Mailbox Data
EtherCAT service data object (SDO) is used to transfer non-cyclic data, such as
communication parameter configurations and drive running parameter configurations.

The CANopen over EtherCAT (CoE) service types include emergency messages, SDO
requests, SDO responses, TXPDO, RxPDO, remote TxPDO transmitting requests, remote
RxPDO transmitting request, and SDO information.

The MD800 supports the SDO request and SDO response.

5.7 Parameters

ECAT card configuration of the AC drive

After installing the ECAT card to the AC drive, set FD-10 as follows to enable the ECAT card
to communicate with the AC drive. FD-50 and subsequent parameters are optional.
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Table 5-5 Parameters of power supply unit

Parame
ter

Parameter Name

Range

Setpoint

Description

FD-10

Communication
type

1: CANopen/
2: CANlink

3:
Communica
tion card
mode

Set current communication
type

1: CANopen/

Set current communication
type to CANopen/Modbus.

2: CANlink

Set current communication
type to CANLlink.

3: Communication card mode
Set current communication
type to communication card,
including EtherCAT, PN, and
EtherNet/IP.

You just need to set FD-10 of
the power supply unit. When
the drive unit is running, FD-
10 of the power supply unit
cannot be modified.

FD-50

Startup with slave
loss

0: Disable
1: Enable

This function is applicable to
scenarios where you want to
start the network without
modifying the PLC
configuration and program
when a slave station fails to
go online.

0: Disable

The communication error
E16.74 is returned when the
number of slave stations
configured for the PLC is
different from the actual
number.

1: Enable

No communication error is
returned when the number of
slave stations configured for
the PLC is different from the
actual number.

FD-70

EtherCAT station
name

0to 65535

EtherCAT station name

FD-71

EtherCAT station
alias

0to 65535

EtherCAT station alias

-107-




EtherCAT Communication

Parame | Parameter Name Range Setpoint Description
ter
FD-72 | Number of times | 0-30 10 Number of sync interrupts
for allowed by EtherCAT
synchronization
interruption signal
loss allowed by
the EtherCAT
module
FD-73 | CRC check error of | 0 to 65535 0 Maximum number of error
EtherCAT port 0 frames and invalid frames of
EtherCAT port 0 per unit time
FD-74 | CRC check error of | 0 to 65535 0 Maximum number of error
EtherCAT port 1 frames and invalid frames of
EtherCAT port 1 per unit time
FD-75 | Data transfer error | 0 to 65535 0 Maximum number of error
of EtherCAT port 0 frames forwarded by
and port 1 EtherCAT port per unit time
FD-76 | EtherCAT 0to 65535 0 Max. EtherCAT data frame
processing unit processing unit error per unit
and PDI error time
FD-77 | Link loss of 0to 65535 0 Maximum number of lost links
EtherCAT port 0 over the EtherCAT port per
and port 1 unit time
FD-78 | EtherCAT master |0to 65535 0 Determined by the host
type selection controller type. Reserved for
non-standard models.
FD-79 | EtherCAT Otol 0 Used to set the detection
synchronization mode of failure
error monitoring (synchronization loss).
mode
FD-80 | EtherCAT 0to 65535 |0 Number of synchronization
synchronization loss events
frame loss count
FD-81 | EtherCAT state 0 to 65535 0 State machine and PHYLink
machine and status
PHYLink state
FD-82 | EtherCAT - AL fault | 0: No error |0 AL fault code
code 1 to OXFFFF:
Error state
code
FD-83 | EtherCAT - XML file | 0.00 to 0.00 XML file version No.
version 655.35
FD-84 | EtherCAT-FPGA | 0to 65535 0 FPGA software version
firmware version
FD-86 | EtherCAT - 0to 65535 |0 EtherCAT EEPROM reading
EEPROM read time time
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Parame | Parameter Name Range Setpoint Description
ter

FD-87 |EtherCAT-DCgain |0to65535 |0 EtherCAT DC gain
parameter

FD-88 | EtherCAT - DC 0 to 65535 0 EtherCAT DC acceleration
acceleration limit limit

FD-89 | EtherCAT - DC 0to 65535 0 EtherCAT DC speed limit
speed limit

FD-90 | EtherCAT -DC 0to 65535 0 EtherCAT DC integral
integral coefficient coefficient

FD-91 | Communication 0.00 to 0.00 Indicates the communication
card version 655.35 extension card software

version.
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Table 5-6 Parameters of drive unit

Parame
ter

Parameter Name

Value Range

Setpoint

Description

F0-02

Command source
selection

0: Operation panel
1: Terminal
2: Communication

For the drive unit, set
this parameter to 2.
Control commands are
input through remote
communication. The AC
drive can communicate
with the host controller
through RS485, CAN
communication, or
communication card.
This mode is suitable for
remote control or
centralized control on
multiple equipment.

F0-03

Main frequency X
source

0: Digital setting
(preset frequency FO-
08 that can be
changed by UP or
DOWN key, non-
retentive upon
power failure)

1: Digital setting
(preset frequency FO-
08 that can be
changed by UP or
DOWN key, retentive
upon power failure)
2: All

3:AI2

4: AI3

5: Reserved

6: Multi-reference

7: Simple PLC

8: PID

9: Communication
reference

10: Reserved

For the drive unit, set
this parameter to 9. The
main frequency value is
set by communication.
The frequency can be
input through remote
communication. The AC
drive can communicate
with the host controller
through RS485, CAN
communication, or
communication card.
This mode is suitable for
remote control or
centralized control on
multiple equipment.
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Parame | Parameter Name Value Range Setpoint Description
ter
FD-10 | Switchover 1: CANopen 1 Displays the CAN
between CANopen | 2: CANlink communication
and CANlink protocol.
Displays the set for the
power supply unit. If the
value is 1, CANopen
communication or other
CANopen network bridge
is used. If the valueis 2,
CANlink communication
is used.
FD-11 | CANopen402 0: Disable 0 CANopen mode
enable 1: Enable selection. When it is set

to 0, the common mode
is used. When it is set to
1, the CIA402 mode is
used. For details on the
6000H object dictionary,
see " Appendix 6000H
Group Object Dictionary
of CiA402 Protocol "on
page 181

Set this parameter when
you need to control the
motor by using the
CANopen402 protocol.
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Communication control parameters

Table 5-7 Communication control parameters

Parameter Description Index Sub-index
Communication | U3-16 Frequency set through | 16#2073 16#11
and control communication
word U3-17 Communication 16#2073 16#12
parameters Pf control command
thedriveunit 318 Communication 16#2073 16#13

control DO/RO
Common U0-06 Output torque 16#2070 16#07
parameters of | jo.o7 Dl input state 16#2070 16#08
the drive unit
u0-08 RO/DO output state 16#2070 16#09
u0-45 Fault code 16#2070 16#2E
U0-46 Fault subcode 16#2070 16#2F
uo-61 AC drive operation 16#2070 16#3E
status word 1
u0-68 AC drive operation 16#2070 16#45
status word 2
Common u0-00 Bus voltage 16#2170 16#01
parameters of ;557 Heatsink temperature | 1642170 16#02
the power
supply unit u0-03 Fan speed 16#2170 16#04
u0-04 Input voltage Usr 16#2170 16#05
u0-05 Input voltage Ust 16#2170 16#06
u0-06 Input voltage Utr 16#2170 16#07
uo-07 Three-phase 16#2170 16#08
unbalance factor (%)

The position of the object dictionary in the parameter list is specified by the "Index" and
"Sub-index".

Index: This field (in hexadecimal) specifies the position of the same type of objects in the
object dictionary.

"Sub-index": This field specifies the offset of each object under the same index.

The following table lists the mapping between the AC drive parameters and the object
dictionary.

-112-



EtherCAT Communication

Table 5-8 Mapping between the AC drive parameters and object dictionary

Device type

Mapping

Power supply unit

parameter group + 1

Object dictionary index = 0x2100 + Parameter group number
Object dictionary sub-index = Hexadecimal offset within the

Inverter

Parameter group number

parameter group + 1

Object dictionary index = 0x2000 + ((Axis number — 1) x 0x800) +

Object dictionary sub-index = Hexadecimal offset within the

The following table lists the object dictionary mapping.

Table 5-9 Object dictionary mapping

Device type Object Dictionary Index Object Dictionary Index
Range of 1/0 Device Range of CANopen402
Protocol
Power supply unit 0x2100 to 0x2200 Not supported
Drive unit axis 1 0x2000 to 0x20FF 0x6000 to Ox67FF
Drive unit axis 2 0x2800 to 0x28FF 0x6800 to Ox6FFF
Drive unit axis 3 0x3000 to 0x30FF 0x7000 to Ox7TFF
Drive unit axis 4 0x3800 to Ox38FF 0x7800 to OXTFFF
Drive unit axis 5 0x4000 to Ox40FF 0x8000 to Ox87FF
Drive unit axis 6 0x4800 to Ox48FF 0x8800 to Ox8FFF
Drive unit axis 7 0x5000 to 0x50FF 0x9000 to Ox97FF
Drive unit axis 8 0x5800 to 0x58FF 0x9800 to Ox9FFF

When an SI-ECAT card 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

station must be U3

-17 and U3-16 in sequence.

For multi-axis AC drives, the mapping must be configured as described above.

Communication monit

oring parameters of drive unit

Table 5-10 Communication monitoring parameters of drive unit

Parameter Parameter Unit Index Sub-index
Name

U0-00 Operating 0.01 Hz 16#2070 16#01
frequency

U0-01 Frequency 0.01 Hz 16#2070 16#02
reference

u0-02 Bus voltage 0.1V 16#2070 16#03

U0-03 Output voltage |1V 1642070 16404

U0-04 Output current |0.01A 16#2070 16#05
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Parameter Parameter Unit Index Sub-index
Name
U0-05 Output power 0.1 kw 16#2070 16#06
U0-06 Output torque | 0.1% 16#2070 16#07
uo0-07 Dl input state 1 16#2070 16#08
U0-08 RO/DO output |1 16#2070 16#09
state
u0-09 All voltage 0.01Vv 16#2070 16#10
u0-10 Al2 voltage 0.01Vv 16#2070 16#0B
Uo-11 Al3 voltage 0.01V 16#2070 16#0C
uo-12 Counting value |1 16#2070 16#0D
u0-13 Length value 1 16#2070 16#0E
Uo0-14 Load speed 1 16#2070 16#0F
display
U0-15 PID reference 1 16#2070 16#10
Uo0-16 PID feedback 1 16#2070 16#11
uo-17 PLC stage 1 16#2070 16#12
u0-19 Feedback speed | 0.01 Hz 16#2070 16#14
U0-20 Remaining 0.1 min 16#2070 16#15
running time
U0-21 All gain and 0.001V 16#2070 16#16
voltage after
offset
U0-22 Al2 gain and 0.001V 16#2070 16#17
voltage after
offset
u0-23 Al3 gain and 0.001v 16#2070 16#18
voltage after
offset
uUo0-24 Linear speed 1 m/min 16#2070 16#19
U0-25 Current power- |1 min 16#2070 16#1A
on time
U0-26 Current 0.1 min 16#2070 16#1B
operating time
U0-28 Communication |0.01% 16#2070 16#1D
setpoint
U0-30 Display of main |0.01 Hz 16#2070 16#1F
frequency X
U0-31 Display of 0.01 Hz 16#2070 16#20
auxiliary
frequency Y
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Parameter Parameter Unit Index Sub-index
Name

U0-33 Synchronous 0.1° 16#2070 16422
motor rotor
position

U0-34 Reserved 1 16#2070 16#23

U0-35 Target torque 0.1% 16#2070 16#24

uo-37 Power factor 0.1° 16#2070 16#26
angle

U0-39 Targetvoltage |1V 16#2070 16#28
upon V/f
separation

u0-40 Output voltage |1V 16#2070 16#29
upon V/f
separation

U0-41 Dl input state 1 16#2070 16#2A
display

u0-42 DO/RO output 1 16#2070 16#2B
state display

u0-43 DI function state | 1 16#2070 16#2C
display 1

U0-44 DI function state | 1 16#2070 16#2D
display 2

U0-45 Fault code 16#2070 16#2E

U0-46 Fault subcode 16#2070 16#2F

uo-47 Drive unit 1°C 16#2070 16#30
temperature

U0-48 Voltage received | 0.001V 16#2070 16#31
by PTC channel
1

U0-49 Voltage received | 0.001V 16#2070 16#32
by PTC channel
2

U0-50 Voltage received | 0.001V 16#2070 16#33
by PTC channel
3

Uo-51 PTC1 1°C 16#2070 16#34
temperature

U0-52 PTC2 1°C 16#2070 16#35
temperature

U0-53 PTC3 1°C 16#2070 16#36
temperature

U0-54 Motor speed 1lrpm 16#2070 16#37
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Parameter Parameter Unit Index Sub-index
Name

U0-55 Automatically- |1 16#2070 16#38
allocated
station number

U0-56 Auto-tuned axis |1 16#2070 16#39
type

U0-57 Fan speed 1rpm 16#2070 16#3A

U0-61 AC drive 1 16#2070 16#3E
operation status
word 1

u0-64 Special protocol | 1 16#2070 16#41
status word

U0-68 AC drive 1 16#2070 16#45
operation status
word 2

U0-78 AC drive rated 0.1A 16#2070 16#4F
current

uo-79 AC drive power | 0.1 kW 16#2070 16#50

U0-81 Local LED state |1 16#2070 16#52

U0-88 Alarm code 1 16#2070 16#59

U0-89 Alarm subcode |1 16#2070 16# 5A

U0-90 Percentage of | 1% 16#2070 16
preset fan speed

U0-91 PTC1 mode 1 16#2070 16#5C

U0-92 PTC2 mode 1 16#2070 16#5D

U0-93 PTC3 mode 1 16#2070 16#5E

U0-95 STO 1 16#2070 16#60
initialization flag

U0-96 STO status word | 1 16#2070 16#61
monitoring

U0-97 STO model 1 16#2070 16#62

U0-98 STO AD 1 16#2070 16#63
sampling value

U0-99 STO internal 1 16#2070 16#64
execution flag

Note

The default axis number of the index is 1 in the above table.

When an SI-ECAT card is used, the PDO1 and PDO2 read by axes 1 to 8 of the drive unit are
mapped to U0-68 and U0-00, respectively by default.
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The PDO1 and PDO2 read by axis 16 of the power supply unit are mapped to U0-00 and UO-
01, respectively by default.

5.8 Communication Configuration

5.8.1 Configuration for EtherCAT Communication Between AC Drive and
H5U

Software acquisition and hardware connection

1. Log in to Inovance website http://www.inovance.com/support/download.html to
download the H5U programming software and the latest XML file.

2. Use a standard network cable to connect the EtherCAT RJ45 interface of H5U to the EC IN
port on the EtherCAT card of the AC drive.

Master and slave configuration

1. Run AutoShop. On the page displayed, click New Project, confirm that the value in the
Series and models field is H5U, and then click OK.
2. Click Inovance on the right of

|- EtherCAT Devices
+- Inovance Devices
Other Devices

and then click the target AC drive, and

+— EtherCAT
m InoMD800

is displayed for EtherCAT configuration. Click InoMD800 and configure the process
parameters.
3. Click Process Data and select the slave station to be configured.
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General Settings @ rd P oEdie 3¢ Delete | Collapse |@\ PI0 Assien [9] P00 Confiz
| Input/Dutput Hame Index Subindex Length

livaeeen Do V] gutput heri sl Outputs 1641601 18400 4

2 [ gutpat i 2 Outputs 1681602 16400 4

Startup Parameters A [ gutpat i 3 Dutputs 1681603 16400 4

# [] gutput ki o4 Dutputs 1641604 16800 4

1/0 Functional Mapping 2 [ gutput i S Outputs 1681605 15400 4

4[] gutput ki s Outputs 1681606 16800 4

Infornation 2 [ gutput hni 7 Dutputs 1681607 16800 4

4[] gutput hari S8 Outputs 1641608 16800 4

State 4 7] Iogut hai sl Tntputs 16#1A01 16400 4

4[] Ingut hai o2 Tutputs 1681402 16400 4

4[] Logut hori s#3 Tutputs 1681403 16400 4

4[] Loput hori s#4 Tutputs 1681404 16400 4

4[] Logut hori o5 Tutputs 1681405 16400 4

4[] Logut hori s#6 Tutputs 1681406 16400 4

4 [ Logut hori s#7 Tutputs 1681407 16400 4

4[] Ioput dori s#8 Tutputs 16#1A06 16400 4

4[] Loput hori s#16 Tutputs 16#1A10 16400 4

.5 Maihs, [ noMb00

As shown in the preceding figure, Output is the process that PLC writes data to the AC
drive. Input is the process that the PLC reads data from the AC drive.

4. Set PDOs of input frequency and control word to their defaults.
The parameter of the output PDO must be converted according to the following rules.

Index:

Groups FO to FF: Convert the high bit F to 0 and then add 0x2000.

For groups A0 to AF, convert A in the high-order bit to 4 and then add 0x2000.
For groups UO to UF, convert A in the high-order bit to 7 and then add 0x2000.

Sub-index: Convert the decimal number of the lower 16 bits to a hexadecimal value and
then add 1 to the conversion result.

For example, the index of the bus voltage U002 is 0x2070 and the sub-index is 03. Click
the corresponding slave station, and then click Add in the upper left corner. The
following page is displayed.
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Index: Subindex Fame sim Type | Default Value
168207316400  Axisl 73wcH_Address_Communioation_. W USTHT A
1 1642074:16400  Axisl CANopen 402 Data Monitoring . ] USTHT E
M 1e#pa73 16400 Axise T3wcH_Address_Communisation._. W USTHT
M |g#pa74: 16800 Axise CANopen 402_Data Mendtoring . R USTHT
M 1g#3073 16800 Axis3 T3mxH_Address_Conmunicstion_. R USTHT
M |g#3074: 16800 Axis3 CANopen_402_Data Mend toring_. R USTHT
M 1eg3a73 16800 Axisd T3mxH_Address_Conmunicstion_. R USTHT
M |g#3574: 16800 Axisd CANopen 402_Data Mend toring . R USTHT
M 684073 16800 AxisE T3mxH_Address_Conmunicstion_. R USTHT
6407416800 Axis5 CANepen 402 Data Mond toring . W USTHT
64875 16800 Axis6 T3uxH_Address_Conmunication_. W USTHT
H rawanresaunn dwih CAansn A7 Nara Mond bavins w0 e E

iz Data type: [B1T -
Inder: 158 Jit Lensth
whindex: 168

oK

You can customize a name but must fill in the Index, Subindex, and Data type fields
with the values converted according to the conversion rule. All data of the AC drive is of
the INT type. Then, click OK. To add another PDO, repeat this step.

5. Perform 1/0 mapping.
In this step, you need to map the PDO data (the read or written data) to exchange the
data between the PLC and the AC drive through the D element. Click I/O Functional
Mapping. The following page is displayed.

Sanaral Settings Hen display owrvent value

| Variable el 0

+ 1810 .. Aucisl Communication eontrol eemmand VINT

Process Data
& It .. Aiisl Frequency set through eemmunication VINT
N Y .. Axisl AC drive running status word 2 VINT

Startup Pavameters
E T Axisl Running frequency VINT
I/0 Funetional Mapping
Infermation
State
Click -~ to avariable to select the D element or other elements. After configuring

the I/O mapping, you can perform programming based on the configured soft element.

Instances

1. Write the frequency (F0-03 is set to 9).
Based on the /0 mapping, you need to assign a value for DO.

The procedure is as follows (equivalent to writing a data to the address 1000H in RS485
communication mode):
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Maoon

DEMUL D208 Ei00.0 niog ]
Progran rumnin sl 1 T
f}lﬁngw e Y oe ™[ DEMUL D208 E100.0 D108
stop OFF
< 110 K10000 H > M0 E-10000 o owv 10
docks | — write Frequensy
M3000
my D4 piln
Prog:am running flag Axis 1 1000K value

running: 0N, stop:OFF
2. Start or stop the AC drive (F0-02 is set to 2).
Based on the /0 mapping, assign a value for D2, assign a value for the D element
corresponding to the control word of the required station number to enable the AC drive
to run forward or backward or stop. The control word is defined as follows:

1: Run in forward direction; 2: Run in reverse direction; 3: Jog in forward direction; 4: Jog
in reverse direction; 5: Coast to stop; 6: Decelerate to stop; 7: Reset upon fault

The procedure of making the AC drive run forward is as follows:

I mv Kl 2 ]

fxiz 1 control
wor

The PLC soft component address corresponding to 2000H is D2. Therefore, to control the
AC drive to run in the forward direction through communication, write 1 to D2. To
decelerate to stop, set D2 to 6.

3. Read the bus voltage.
Based on the conversion rule, convert the high bit U of the bus voltage address U002 to
7, convert the address to a hexadecimal number and then add 1 to the conversion result.
Then, the index is 2070 and the sub-index is 03. Based on the communication
configuration, the D element address of the bus voltage is D300. Therefore, convert D300
to a floating-point number and then divide the conversion result by 10.

The program is as follows:

TFLT 1300 0350 1
Bris 1 read
Uo-02 value

TEDTV 1350 E10 1500

Actual bus voltage

4. Read the output voltage.
Based on the conversion rule, convert the output voltage U0-03 to 2070sub4 and then
the reading is the actual output voltage. According to the communication configuration,
you only need to move the value of D302 to another D component (or not).

1 mw 1302 1502 1
Ariz 1 read :
i Briz 1 actual

cutput voltage

5. Read the output current.

-120-



EtherCAT Communication

Based on the conversion rule, convert the output current U0-04 to 2070sub5 and then
divide the reading by 100 to obtain the actual output current. Based on the I/O mapping,
read D304.

The program is as follows:

IFLT D304 354 ]
bxiz 1 read
V004 value
DEDIV 0354 E100 D504 ]

Axis 1 actual
output current

6. Read the AC drive state.
Read U0-61 to get the current state of the AC drive and convert it to 2070sub3E according
to the conversion rule. Based on the I/0 mapping, read D304.

1: Forward running; 2: Reverse running; 3: Stop
The program is as follows:

{ mv 1308 D358 ]

7. Read the DI state.
Based on the conversion rule, convert the DI state U0-07 to 2070sub8 and then convert
the reading to a binary number, in which the least significant bit indicates DI1 status, the
second least significant bit indicates DI2 status, and so on. Based on the I/0 mapping,
read D304.

The program is as follows:

— Mov o310 D360 ]
IT status

8. Read the fault code.
Convert the fault code U0-45 to 2070sub2E and convert the fault subcode U0-46 to
2070sub2E based on the conversion rule. Based on the I/O mapping, read D312 and
D314.

The program is as follows:

my D312 D362 1
Fault master code

Ly D314 D364 1
Fanlt zubcode

Common problems and solutions

Items must be checked: Check whether FD-10 is set to 3 for the power supply unit and to 1
for the drive unit.
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Table 5-11 Common problems and solutions

drive

FAQ Solution
Failure to write Check the address in the configuration table based on F0-03.
frequency
Failure to start the AC | Check that F0-02 is set to 2 (0: Operating panel; 1: Terminal; 2:

Communication).

Unstable connection

1. Ensure stable connection on PLC side.

2. Ensure stable connection on AC drive side.

3. Check and ensure that the signal cables are far away from the
power cable.

Incorrect reading

1. Ensure that the address configured is correct.
2. Ensure that data conversion is performed.
3. Ensure that the D element is not occupied.

5.8.2 Example of Configuration on Beckhoff Controller Using ECAT Card

This section describes how to configure the MD500-ECAT card on the TwinCAT master

station of Beckhoff.

Note

Use Intel chip or FE (Fast Ethernet) card as the network card. If other brands of network
cards are used, the EtherCAT operation may fail.

1. Install TwinCAT.

Windows XP: tcat_2110_2230 is recommended.

Windows 7 (32-bit): tcat_2110_2248 is recommended.

2. Copy the EtherCAT configuration file (MD800_9Axis_V0.16.xml) of the AC drive to the
TwinCAT installation directory.

TwinCAT2 directory:

TwinCAT3 directory:

TwinCAT\IO\EtherCAT

TwinCAT\3.1\config\IO\EtherCAT

TwinCAT3 is used as an example in the following section. The operation steps for
TwinCAT2 are similar to those for TwinCAT3.

3. Run TwinCAT.

a. Click New Project
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Start Page # X

2013 Shell
(Integrated)

Start

See what's new in NET

Open Project

Open from Source C

Recent

TwinCAT Project6
TwinCAT Projects
TwinCAT Projectd
TwinCAT Project3
TwinCAT Project2
TwinCAT Projectl

Click to retry

Discover what's new in 2013 Shell (Integrated)
You can find information about new features and enhancements in
2013 Shell (Integrated) by reviewing the following sections.
Learn about new features in 2013 Shell (Integrated)

1

Framework 4.
Explore what's new in Team Foundation Service

Relocate the What's New information

Announcements

We are unable to download content due to network issues.

b. Click OK. A new project is created.

e —————————

Search Installed Templates (Ctrl+E) £ -

Type: TwinCAT Projects
TwinCAT XAE System Manager

4. Install the TwinCAT network card drive.

DG TwinCAT Project? - Microsoft Visual Studio (Administrator)

b Recent [INET Framework & <] Sort by [Default
4 Installed
TwinCAT XAE Project (XML format) TwinCAT Projects
4 Templates
b Other Project Types Configuration
+ TuinCAT Measurement
TuinCAT PLC
TwinCAT Projects
Samples
b Online
Click here to go online and find templates.
Name: TwinCAT Project]
Location [cad Studio -l | Browse.. |
Solution name: TwinCAT Project?

Create directory for solution

FILE EDT VIEW PROJECT BULD DEBUG | TWINCAT | TWINSAFE PIC TOOLS SCOPE  WINDOW
colB-o-E e | . Activate Configuration Twin
| I Restart TwinCAT System @
T T | [ Restert TWincAT (Config Mode)
N @ Reload Devices
@ o-a| s =
% Scan
Search Solution Explorer (Ctrl+) 2B & Togglc Free Run state
;.a 510\:(\07\ C;::cn n:ru‘e:l7 @ project) @ show Online Data
u ‘ 2. Show Sub Items
Security Management..
Access Bus Coupler/IP Link Register.
SAFETY B & <
s Update Firmware/EEPROM ’
4 @y Show Realtime Ethernet Compatible Devices..
Fie Handing 5
% Mappings Selected ltem 3
EtherCAT Devices ,
Target Browser ,
Fifter Designer ,
About TwinCAT

Access the menu Show Real Time Ethernet Compatible Devices... in the preceding
figure. In the dialog box displayed, select the local device from the Incompatible
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devices field, and then click Install. After installation, the installed network adapter is
displayed in Installed and ready to use devices.

Update List
El Installed and ready to use devices(r
FHAEE 2 TwnCATirtel P Etheret Adopter (ioabi) | insil ]
T ]
Cormpatle devices I Ut R
= Incompatible devices Bind

3545 - Aaltek PCle GBE Famip Conloller

I o

T~ Show Bindings

5. Search for the device.

a. Create a project. On the page displayed, right-click Devices, and select Scan to scan
devices, as shown below.

D TwinCAT Project? - Microsoft Visual Studio (Administrator)
FILE EDIT VIEW PROJECT BULD DEBUG TWINCAT TWINSAFE F
o-o|lf-m-uEw|yaal2- - > aach [
L 16 6 @ i
Solution Explorer v R x
com|le-@|s=
Search Solution Explorer (Ctrl+;)

] Solution TwinCAT Project?” (1 project)
4 @ll TWinCAT Project?
> @ svstem

Add New Item. Ins.

Shift+AltsA

Add Existing ltem.

Export EAP Config File

. Scan

Paste CtrlsV

Paste with Links

b. Click OK.

HINT: Not all types of devices can be found automatically

c. Click OK.

Device 2 (EthetCAT) MR 2 (TwinCA T rtel PCI Ethemet Adapter (Gig]

d. Click Yes.

.@ Scan for boxes
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e. Click OK.

‘Append linked axs o

©) NC - Configuration
©) ENC - Configuration

f. Click No. Then, the device searchi

FILE EDIT VIEW PROJCT BUID DEBUG

= [m2
Solution Explorer
@ o-d@ &=

Search Solution Explorer (Ctrl+:)
131 Solution 'md800" (1 project)
4 gl mdsoo

> @ SYsTEM

4 @ moTon

@ |[@]%. | [<tocal>

SAFETY
e

10

4 % Devices

i E

eviee 2 (EtherCAT)
® Image
2% Image-Info
2 SyncUnits

Inputs
W Outputs
8 InfoData
H Drive 1 (noMD800)
4 &% Mappings

% NCTask 1 SAF - Device 2 (EtherCAT) 1

5% NC-Task 1 SAF - Device 2 (EtherCAT) Info

6. Configure PDO parameters..

ng is completed.

WINDOW  HELP.
%A

TWINSAFE  PLC  TOOLS

B -

TWINCAT

- o-< P Attach... -

Generl [EherCAT[06 | Process Bata [Seartup [Cof = Online [Ortina]
£ Hame: Drive 1 (InoMD00) Id 1
Ohject 10 oa03020001
Tope o0 KT ke 10 18
[T Disabled Create symbols

Neme Online Type Sie >Add. InjOwt User
# s Linverter . 0 UNT 20 580 put ©
#1 Asis 1 Output ] INT 20 600  Input O
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This AC drive has multiple axes. When configuring the PDO parameters, match each
TPDO and RPDO with the corresponding axis.

a. Configure the axis PDO.
Select the PDO to be configured

according to the number of axes of the AC drive. In

Sync Manager, click SM2 or SM3 to switch the corresponding TPDO and RPDO under

PDO Assignment. Then, select t

he axis to be configured.
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3 NC-Task 1 SAF ] Tnputs OxlA4 4.0 jxis#d Intputs (il
PLC NS 40 hxis#S Tatputs o
CxINE 40 hxis# Tatputs o
SAFETY | loaar 40 deist Twgws 0
B
+ Euo FID dasi et (x1012) FI0 Content. 0z1801)
%% Devices ot ] [t s o e e hefeat
4 B Device 2 (EtherCAT) Floxieos G732 2.0 0.0 Asis 1 Control Commend v
4% Image lostsoe G 20 20 ks | britten Fre or
e o605 )
i Flostsoe ~
b 2 SyncUnits
> 5 mputs Donload Fradefined P00 Assigment: Gume)
> i Outputs "““ Assigment Cond P10 info fron device
“Irm0
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b. Configure the TPDO.
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When you configure TPDO, 0x1A01 (Axis 1) is selected by default. The first two items
are the default TPDOs, which can be modified as needed. Add the TPDO mapping as

required in the following figure.
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4 Gl mae00 o am M Geti0l 40 deistl Tuiputs s o
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e GINS 4.0 kst Tuiputs 0
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2% Imag -
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> AxistL Outputs Name Online. Type Size  >Add.. InfOut User.. Linkedto
; :W:S'ﬂ'e # Ads Llnverter .. 0 UINT 20 580  Input 0
2 B s e # Axis 1 Output o INT 20 60.0 Input 0
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&% NC-Tas - Device 2 (Ethert

c. Configure the RPDO.

When you configure RPDO, 0x1601 (Axis 1) is selected by default. The first two items
are the default RPDOs, which can be modified as needed. Add the RPDO mapping as

required in the following figure.

FLE EDIT VIEW PROJCT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS WINDOW HELP
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A
Search Solution Explorer (Ctrl+) 2| syme haneger 00 List
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4 | v 40 wist owpws 0
PO Assignment (0x1C12) PDO Content (0x1601)
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4 B Device 2 (EtherCAT) 02031z 20 0.0 Axis 1 Control Conmend o
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. w0
2% Image-Info . -~
b 2 SyncUnits
Y @ s nua.d Fradafined PID Aszigument: uone)
b W Outputs ""” Assigment ([Coad P00 info from device
m
b B InfoData (Some Unit Assigment
4 [ prive 1 (InoMD800)
b Avis#1 lutputs
P W Axis#1 Outputs Name Online Type Size  >Add.. InfOut User.. Linkedto
'; :;”:5:‘5 # uis 1 Inverter 0 UINT 20 80  Input 0
nfoData
4 B #1 Axis 1 Output ... o INT 20 60.0 Input 0
LIl & Westate X 1 BIT 01 15222 Input O nStated, nStated

%) NC-Task 1 SAF - Device 2 (EtherCAT) 1

7. Configure the SDO list (not supported now).
8. Activate the configuration and switch to the running mode.

a. Click % . The following page is displayed.

Microsoft Visual Studio

£y Activate Configuration

& (01d Configurations will be overwrittenn)

o
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b. Click OK.

Microsoft Visual Studio

art TwinCAT System in Run Mode

@

c. Click OK to enter the OP state.
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2 SyncUnits
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W Outputs
B InfoData
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b I Ais#1 lutputs
b Axis#1 Outputs
b B Westate
b @ InfoData
4 & Mappings
" NC-Task 1 SAF - Device 2 (EtherCAT) 1
% NC-Task 1 SAF - Device 2 (EtherCAT) Info.

TWINSAFE  PLC  TOOLS WINDOW  HELP

ie-o|B-b-aud Y E <@ | b Atach.. - Release
mE
Gensrel [ EercAT [ 0G| Prasess Data] Startup | GoE. - Oulin] Online
R
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Port B: Wo Carrier / Closed
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Name Online. Type Size  »Add.. In/Out User.. Linkedto
#1 Avis 1 Inverter 16 UINT 20 580  Input 0
#1 Axis 1 Output ... 0 INT 2.0 60.0 Input 0
# Westate X 0 BIT 01 15222 Input O nStated, nStated
P

14 Messages || Clear

Y- E

Description

@ 14 2020/12/18 15:12:11 329 ms | TwinCAT System’ (10000): Starting COM Server

TcEventlogger !

File

@ 13 2020/12/18 15:12:08 630 ms | 'License Server (30): license validation status is Valid(3)
@ 12.2020/12/18 15:12:08 521 ms | TCRTIME' (200): Intel(R) Core(TM)-i 6th generation with

Error List | Output

9. Control the AC drive through the PDO.
Write corresponding values through the configured RPDO to control the AC drive.
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5.8.3 Example of Configuration on AM600 Master Station Using ECAT
Card
The following takes the AM600 master station as an example to describe how to configure
the AC drive to work with the master station.

1. Open the software, and create an AM600 project.
Select AM600-CPU1608TP/TN from the device list. The following screen is displayed.

2. Add this device as an AC drive slave station.

naster/slave protocel, the naster station swports a
naximun of 63 slave stations

B 1 EtherCAT bus, the mocinum nunber of axas iz 32, it iz
reconnendad to be within 20, and the maximun support is
126 EtherCAT slave stations (4PME and wirtual axis do mot
ascount for the nunber of axes)

21 New Project X
Categories: Device Language
] acso1-0zz1-U0R0 Structured Text (ST) v
{1 Acso2-0222-U0R0
Libraries (0 AcB10-0122-U0R0 Device
(f Ace11-0031-U0R0
@ AMa01-CPULS0STNG
[ Aman1-cPU1B08TR/TY
@ Ams02-CPULGOSTNG
(i Am-02-CPU1608TP/TN
(i AM403-CPU1608TH
i
@ ‘e 10-CPU1608TP
@ ap7o1.0021-00R0
i aprox Instruction
(i copEsYs SoftMotion RTE v3 W 2 FS485: support MODBUS-RTV nester/slave protecel and A
{i} cODESYs Softmotion RTE V3 x64 free port protocol
(3 CODESYS SoftMiotion Win V3 W | chennsl CAN: mupports CANDpsn master station and
(3§ CODESYS Softvotion win v3 xe+ CANLink master/slave protocol, the master station supports
[ wovance_windons_RTE X4 2 maximun of 63 slave stations
(] Pichorive W i chennel Bthernet: 1 channel supports MODBUS-TCE

Mame:  [MDS0O

Location: [D:\novanceProshop\D300
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a. Access the Network Configuration page and import the EtherCAT configuration file of
this product. If configuration files of other versions exist, delete them first.

@ MO8 prject - InoProshopV153) - o x

Be Bt en most Bd Crine Debg Ik Wedow teb
B @I@o o k0| %IR8, « XEHI=

D800 (40500_ECAT 90

ossaen
A0 pones ke, crtentoututs 2
2R485: ppoet MOOBLS I e sve ot an..

0000 ey | orewethen O

b. Drag the device in the network device list to add the AC drive slave station,

x|
o Refresh | EsCopy (E5Paste {j Delte yUndo (ctRedo | © Import DS e s import GSD Fie (&) Import ECT Fle | @ Zoom In @ Zoom Out

3. Configure the PDO parameters.

a. Add the TPDO mapping as required in the following figure.
The control command of RPDO and inverter state of TPDO can be modified. RPDO
must be configured; otherwise, an error may occur during operation. Axis#1 Outputs
means the control data received by axis 1 from the master station. Axis#1 Inputs
means the state data sent by the axis 1 to the master station. MD800 can configure up
to eight axes. You can select Axis#16 Inputs to enable the power supply unit to send
the state data to the master station.
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b. Download the project to the PLC.
You can view TPDO data and write RPDO data in real time through EtherCAT I/O

mappings.

He B Vew Boet B4 Odve Do Tods Undow tb

D@ @& o By L) -0 E @ -
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wan1 e .
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= @ v
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[miAC e g s ward 2 =
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Meppig | Trre
+ e
i cax
Exores Applcation | Type ™ Prepared ol Execuionpoint dares

5.8.4 Example of Configuration on Omron Master Station Using ECAT
Card
The following takes the Omron NX701-1600 master station as an example to describe how
to configure the AC drive to work with the master station.

1. Copy the XML file of this product to the installation directory "E:\OMRON\Sysmac Studio
\IODeviceProfiles\EsiFiles\UserEsiFiles" of Sysmac Studio, run the software, and import
the XML file.

2. Create a project.

Device: Select the actual controller model.

Version: Select the device version.
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Project Properties
+ New Project 85 Proj >

Projectname  [GEE]
aw Open Project

Author
&F Import.

Comment
Online

. Type Standard Project
4 Connect to Device
Version Control -
W, Version Control Explorer pySelect Device
icense (R [Controlier |
e Device [0t ~ |- 1600

Version [1a

Create

3. Configure communication parameters.

a. Enter the main interface and choose Controller > Communications Setup to set the
connection mode for the computer and controller.

b. Select Direct connection via USB. If the test is successful, proceed to the next step.

85 Commurications Setwp

¥ Connection type

ith the Controller to use every time:you go online,

v Remote P Address
Specify the remote IP address.

he ore than one Controller with the specified IP address|
v Options

Confirm the serial ID when going online.

Check forced refreshing when going offlne.
v Response Monitor Time

Mornitor Time in the communications with the Controller,( )
jently large v onnecting to the Controller via multiple networks, such as

4. Scan the devices.

a. Switch the controller to the online and running mode.
The controller status is displayed in the lower right corner.
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B
L1]

» BT

r——

> Counter

| Program Location ONLINE

ERR/ALM

b. Scan the device and add the slave station.
Choose Configurations and Setup > EtherCAT. Right-click Master and select
Compare and Merge with Actual Network Configuration. The controller
automatically scans all slave stations in the network (an error is reported when the
number of a station is 0). In the Apply actual network configuration dialog box, click
Apply, and the slave station is added. You can view the added slave station on the
main interface.

n Delay Time of the Master

ONLINE
ERR/ALM

19 50.1
RUN mode
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[ compare and Merge with Actual Network Configuration

or
E001

InoMDB0O Rev:0x

ess|Network configuration on Sysmac Studic Node addresslActual network configuration

.| Comparison result | Act... |Lower Configuratio|

Matched

. Configure the parameters.

B Actual Network C.

The network confi

onfiguration Apply Result

guration on Sysmac Studi

Some slaves such as Power Supply Units are not indluded in the actual network configuration.

.ame a the actual network configuration.

Close

Close

a. Change the controller status to OFFLINE, select this device, and click Edit PDO Map

Settings.

Number

nput Keypeord

00000
0207312 A1 Qutps/.
0207311 At Outputs/.

7

PDOMapSettings
e 03207001 i1 hpurs/a

b. On the Edit PDO Map Settings page displayed, select the axis number to be
configured and right-click in the blank area on the right, and then click Add PDO
Entry or Delete PDO Entry to add or delete a PDO entry.

10/00/|00 00/ 00|00/ 00 0O

B Edit PDO Map Settings.

lectionlinput/Output!

Output

Output

Output

Output
Output

No option

No option
Axis#3 Outputs
No option
Axis#4 Outputs
No option
Axis#5 Outputs
No option
Axis#6 Outputs
No option
Axis#7 Outputs

Editable
Editable
Editable

Edi
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ACaution

When adding a PDO entry, you must select the entry corresponding to the specific axis. Oth-
erwise, an error is reported and the AC drive cannot run.

B Edit PDO Map Settings

Axis1 CANopen 402_Data_M
Axis1 CANopen 402 Data_Monitoring_f

spl
uty uttorque
. Data Monitoving Parameters 1 A2
n_Data Monitoring_Parameters / Axi
n_Data Monitoring_Parameters / Axis2 Communi
F.

Control word

c. Set the PDO mapping (/0 mapping distribution).

L}
Variable Comment able Type

Multiview Explorer

lnew_Controller 0 v
Nodel

] Conuatons snd sevp
v

C drive running

ol s o g

[+ &

Multiview Explorer

‘ H ‘ Variables

new_Controller 0 ~
6 Conigurations and Setup

S ertlnput @) C

ert Output o

ert Function Block F

Insert Function |

Insert Jump )
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4% Section0 - Program0 X 11"/

Variables

1
2, gContorl_Cmd:=UINT#16#0001; //Wirte 0x0001
3| gFrepout:=INT#16#1388; //Wirte 5000

4| glest=gAC_State; //Read the value of gAC_State

7. Download the PLC program to the controller.

a. After settings and programming are complete, switch to the online state, and
download the program to the controller.

new_Controller 0 v ‘ I ‘

04 Configurations and Setup.
V3 EtherCAT

Transfer to Controller

The jata

5.9 Fault Diagnosis

All communication fault codes are displayed on the power supply unit operating panel.
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Table 5-12 ECAT card communication fault codes

Fault Code

Fault Cause

Solution

Reset Method

E16.52

EtherCAT
communication card
EEPROM fault

1. If the programming or upgrading of the
communication card fails, program the
communication card again.

2. If this fault occurs during normal use, replace
the communication card.

E16.53 Slave control chip of 1. If the programming or upgrading of the
the EtherCAT communication card fails, program the
communication card communication card again.
faulty 2. If this fault occurs during normal use, replace

the communication card.

E16.55 Incorrect EtherCAT | When the master station goes wrong, check
parameter setting whether it sends synchronous frame (FD-78). If not,

make sure that TPDO and RPDO have been
configured for the master PDO. If the master PDO
is configured correctly, check the network port
status (FD-72 to FD-77) and make sure that the
communication cable is connected properly.

E16.71 Master station Check and ensure that the connection between the
offline during communication card and PLC is normal. Check
operation of the whether the network cable in use is the shielded
communication card | Cat 5e cable. Check and ensure the proper

grounding and no EMC interference issues. Check
whether the master station is abnormal.

E16.72 Internal slave Check and ensure that both the connection
station offline during | between the communication card and the power
operation of the supply unit, as well as the connection between the
communication card | power supply unit and the drive unit, are normal.

E16.74 Communication Check whether the configured slave station exists
card configuration and whether startup with station lost is disabled
fault (FD-50 of the power supply unit = 0).

E16.75 Configurations of Check and ensure that the number of pieces of
drive unit mappings | process data configured for the drive unit is
on the consistent with the number of mapping relations.
communication card
faulty

E16.76 Configurations of Check and ensure that the number of pieces of

power supply unit
mappings on the
communication card
faulty

process data configured for the power supply unit
is consistent with the number of mapping
relations.

When FD-06 is set to 1, auto
reset is performed.

When FD-06 is set to 0, you need
to manually reset the fault.
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6.1

6.2

6.3

EtherNet IP Communication

Introduction

As an EtherNet/IP fieldbus adapter that complies with international EtherNet/IP bus
standards, the EtherNet/IP communication expansion card (SI-EN card) features high
efficiency, flexible topology, and easy operation. It is installed on an MD800 series AC drive
to improve the communication efficiency and implement the AC drive networking function.
This enables the AC drive to be a slave controlled by the fieldbus master.

In this guide, the SI- EN card software version must be V6.00 or later. After the SI-EN card is
installed and the AC drive is powered on, query the parameter FD-91 of the AC drive. The
device EDS file is MD800-EN1_Vn.nn.eds, wherein n.nn indicates the version which must be
1.00 or later.

Installation

The SI-EN card is a built-in expansion card of the AC drive. Power off the AC drive, wait for
about 10 minutes until the charging indicator of the AC drive is completely turned off, and
then install the SI-EN card.

Hardware Layout

. I
EtherNet/IP Med | [
Net Run | ]
Net Err | (]
i
>
Act Link! Aet Link2
1
1L , 1
—

Figure 6-1 Terminal layout of the SI-EN card
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The EtherNet/IP communication expansion card (SI-EN) provides the standard Ethernet
RJ45 port to connect to the EtherNet/IP master station using crossover cables or straight-
through cables. Definitions of the pin signals are the same as those of the standard

Ethernet pin signals.

Table 6-1 Description of SI-EN card terminals

Terminal Terminal Name Description
1 Network port 1 | Use any of the two ports to connect to the PLC. After
P Network port 2 installation, network port 1 is on the left and network

port 2 is on the right from the front view of the
expansion card.

The Cat 5e shielded twisted pair (STP) network cable
must be used for ensuring stability.

To improve the anti-interference capability of
communication, it is recommended to install the card
in the expansion card slot 2.
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Table 6-2 Description of SI-EN card indicator

Indicator Description Solution
Mod Steady green Communicationis |/
normal.
Steady red Communication Check the connector for
between the SI-EN | interference.
card and the node
times out.
Red indicator Communication 1. Check that the communication
flashing slowly | between the SI-EN | card is installed correctly.
card and the power | 2. Check whether the power
supply unit times supply unit is normal.
out.
Red indicator The SI-EN card is Troubleshoot the fault according
flashing quickly | faulty. to the fault code displayed on the
operating panel of the power
supply unit.
Net Run Steady green The SI-EN card is /
Net Err Red indicator Off | connected.
Flashing in Wait for connection | 1. Check whether the network
green to the SI-EN card. cable is connected properly and

Red indicator
OFF

whether the master station is
running.

2. The expansion card is in the
static mode or DHCP mode.
Assign an IP address to the
expansion card using the
parameter on the operating
panel or DHCP.

Flashing in
green
Flashing in red

The SI-EN card is
disconnected or the
connection times
out.

1. Check whether the network
cable is connected properly and
whether the master station is
online.

2. Check whether a fault code is
displayed on the operating panel
of the power supply unit. If yes,
refer to "6.9 Fault Diagnosis" on
page 179 for troubleshooting.

Green indicator
OFF
Steady red

System fault

Check whether a fault code is
displayed on the operating panel
of the power supply unit. If yes,
refer to "6.9 Fault Diagnosis" on
page 179 for troubleshooting.
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6.4

Network Topology

After the SI-EN card communicates with the AC drive, connect the SI-EN card to the SI-EN
master correctly and complete communication configurations. This can enable the SI-EN
card to communicate with the SI-EN master and can implement the AC drive networking

function.

SI-EN card supports multiple types of topologies including the bus type, star type, tree type,
and ring type. Multiple types of networking can be achieved through the switch.

) S ) S

)

s )

o000 o000 B B
Master 838 oo (B [
0 . a B B
8y By
ETES = 3] EE3 = B e | e
A - -
EtherNet/IP
Figure 6-2 Bus topology
Master
Switch
i BB B A
EtherNet/IP
[ ) °c YT o) = ——

Figure 6-3 Star topology
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6.5

Meste Suitch 1
a g AR
EtherNet/IP

N - - | —
= e =
[ [ [etere) [
El' (88| 88 El' B (5

e on| ww g B oy ws

Switch 2 Switch 3
BEaR BaR
L]

(6 o Y o Y o) ) )
N & @ @ &8
B g B B
El' (88 I8 E' (88 (88 El'
!E H“ e | @9 @ H“ e | @9 !F E“
Figure 6-4 Tree topology
Master|
B3
BT
EtherNet/IP—

Figure 6-5 Ring topology

Device Level Ring

Device level ring (DLR), a second-layer protocol within the OSI model, is applicable to the
EtherNet/IP devices with multiple Ethernet ports and embedded switch technology. This
protocol provides a means for fault detection and re-configuration in a network. It also
provides configuration and diagnosis interfaces (DLR Object) for EtherNet/IP devices. In
addition, the DLR network includes at least one node configured to be a ring supervisor.

The SI-EN card acts as the node of the DLR-based beacon frame in the ring network. When
the SI-EN card detects a ring network topology fault or recovery from faults, the switchover
between the ring network and the linear network can be completed within 1 ms.
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6.6

To use this function, do as follows:

1. Connect the SI-EN card and the EtherNet/IP master in a linear topology.
2. Enable the ring supervisor function of the EtherNet/IP master.
3. Connect the SI-EN card and the EtherNet/IP master in a ring topology.

The following precautions shall be taken:

1. To enable the SI-EN card to support the DLR network, ensure the software version of the
SI-EN card is V6.00 or later.

2. The ring supervisor function shall be enabled before the devices are connected to the
ring network. Otherwise, the network link may be full-load and communication faults
may occur.

3. When the SI-EN card is used for ring networking, non-DLR devices that meet the
following requirements can also be integrated into the network:

e Non-DLR devices that disable unicast MAC address learning or do not use MAC
address learning.

e Non-DLR devices that disable the multi-cast MAC address filtering function on the
ports connected to the network.

e Non-DLR devices that receive an 802.1 Q Ethernet frame and retain the field of the
VLAN.

e Non-DLR devices that forward the VLAN field according to its priority to prevent ring
network performance degradation.

4. When the switch is involved in networking, the DLR switch is preferred. Using a non-DLR
switch may result in the loss of a unicast frame after a ring network topology fault or
after recovery from faults. The loss occurs until the MAC learning table of the switch is re-
established. To avoid this situation, you can take the following measures:

e Configure the static unicast MAC address.
Disable unicast MAC address learning of the switch.
Connect the non-DLR switch to a multi-port DLR device (such as a 3-port DLR switch)
which then is connected to the ring network.

10 Data

The SI-EN expansion card supports 23 /0 messages for data transmission, of which 11
messages are sent from the master to slave and 12 messages are sent from the slave to
master. The master can read and modify AC drive data in real time and exchange data

cyclically with the AC drive through the 1/0. The specific functions are as follows:

e Real-time settings of drive unit control command and target frequency
Real-time reading of the current state and running frequency of the drive unit
Real-time reading of the bus voltage and temperature of the power supply unit (also
referred to as rectifier)

e Function parameter and monitor data exchange between AC drive and EtherNet/IP
master station
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The I/O data is used for periodic data exchange between the master station and AC drive,
as described in the following table.

Table 6-3 Data exchange between master and the power supply unit

I/O data (O->T) sent by the master

Real-time modification of power supply unit parameters

Output Data to Rectifier [1-11]

I/0 data (T->0) returned by the power supply unit

Active state of the AC
drive power supply
unit data

Bus voltage of the AC
drive power supply
unit

Temperature of the
AC drive power
supply unit

Real-time reading of
AC drive power
supply unit
parameters

Rectifier Device
Status

Input Data from
Rectifier[1]

Input Data from
Rectifier[2]

Input Data from
Rectifier[3-11]

Table 6-4 Data exchange between master and Axis i (i=1to 8)

I/O data (O->T) sent by the master

AC drive (Axis i) command HE el (eds i) egmemay Real—’Flme r‘po.dlflcatlon of AC
reference drive Axis i parameters
Output Data Output Data Output Data
to Axisi[1] to Axis i [2] to Axis i [3-11]
1/0 data (T->0) returned by the AC drive unit
Active state Real-time
of the AC Running state of the AC | Running frequency of the AC | reading of AC
drive Axis i drive Axis i drive Axis i drive Axis i
data parameters
Axis i Device Input Data Input Data Input Da.ta.
. . from Axis i
Status from Axis i [1] from Axis i [2] (3-11]
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Data Sent by the Master

Table 6-5 Data sent by the master

I/O data (O->T) sent by the master

Output Data to Axis i[1]

Communication command word (command source set to
communication, that is, F0-02 = 2)

0: Stop according to F6-10 (Stop mode)

: Forward run

: Reverse run

: Forward jog

: Reverse jog

: Coast to stop

: Decelerate to stop

7: Reset upon fault

U WN

Output Data to Axis i[2]

Output Data to Axis i[3] to
Output Data to Axis i[11]

AC drive target frequency (frequency source F0-03 set to 9
(communication))

Set F8-64 to choose Hz or rpm as the unit.

When F8-64 is set to 0, the unit is Hz. The decimal place is
determined by F0-22. For example, when F0-22 is set to 2,
the decimal number 1000 means that the frequency
reference is 10.00 Hz.

When F8-64 is set to 1, the unit is rpm. For example, the
decimal number 1000 means that the speed reference is
1000 rpm.

The data is used to modify the parameters of the AC drive
in real time.

Output Data to Rectifier[11]

Output Data to Rectifier[1] t

0 | The data is used to modify the parameters of the AC drive

in real time.

Descriptions of Data Returned by the AC Drive

Table 6-6 Descriptions of data returned by the AC drive

1/0 data returned by the AC drive

Device Status

Data active state of the slave device of the AC drive

Input Data from Axis i [1]

Running state of the AC drive

AC drive running states are determined by the bits as
follows:

Bit 0: 0: Stopped; 1: Running

Bit 1: 0: Running in forward direction; 1: Running in
reverse direction

Bit 2: 0: Not faulty; 1: Faulty

Bit 3: 0: Running frequency not reached; 1: Running
frequency reached

Bit 4 to Bit 7: Reserved

Bit 8 to Bit 15: The AC drive is faulty.
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1/0 data returned by the AC drive

Input Data from Axis i [2]

AC drive running frequency (unit: 0.01 Hz).
The current AC drive running frequency is returned as 16-
bit signed data.

Input Data from Axis i [3] to
Input Data from Axis i [11]

The data is used to read the parameters of the AC drive in
real time.

Input Data from Rectifier [1]

The bus voltage of the AC drive power supply unit is
returned as 16-bit unsigned data.

Input Data from Rectifier [2]

The current heatsink temperature is returned as 16-bit
signed data.

Input Data from Rectifier [3]
to
Input Data from Rectifier [11]

The data is used to read the parameters of the AC drive in
real time.

6.7 Parameters

SI- EN Card Configuration

After installing the SI- EN card to the AC drive, configure the following parameters to enable
the SI-EN card to communicate with the AC drive. Other parameters are optional.

Table 6-7 Parameters of power supply unit

Parame | Parameter Value Range Setpoint Parameter Description
ter Name
FD-10 Communica | 1: CANopen/ 3: Set the communication type
tion type Modbus Communica | 1: CANopen/

2: CANlink tion card Set the communication type is
3: mode CANopen or Modbus.
Communica 2: CANlink

tion card mode Set the communication type is

CANlink.

3: Communication card mode
Set the communication type is
communication card, including
EtherCAT, PN, EtherNet or IP.
You just need to set FD-10 of the
power supply unit. When the
drive unit is running, FD-10 of
the power supply unit cannot

be modified.
FO-01 Product 800 800 This parameter indicates the
code product code of the AC drive.
F0-02 Software 0.00-655.35 05.04 This parameter indicates the
version software version of the power

supply unit.
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Parame
ter

Parameter
Name

Value Range

Setpoint

Parameter Description

FD-18

Power
supply unit
number

1-15

Set the number of the power
supply unit.

This parameter assigns the
station number of the power
supply and drive units after the
automatic assignment of
station numbers is enabled. The
assignment shall follow the
rules:

Station number of the power
supply unit = FD-18 x 16

Station number of the drive unit
= Current slot number +(FD-18 -
1)x 16

FD-39

Function
enabling bit
configura
tion of AC
drive station
number

0: Disable
1: Enable

Used to set whether the station
number of the AC drive can be
set manually.

0: Disable

The station number of the AC
drive cannot be set manually. It
can only be assigned
automatically.

1: Enable

The station number of the AC
drive can be set manually.

FD-50

FD-91

Startup with
slave loss

Communica
tion card
version

0: Disable
1: Enable

0.00-655.35

18.00

This function is applicable to
scenarios where you want to
start the network without
modifying the PLC configuration
and program when a slave
station fails to go online.

0: Disable

The communication error
E16.74 is returned when the
number of slave stations
configured for the PLC is
different from the actual
number.

1: Enable

No communication error is
returned when the number of
slave stations configured for the
PLC is different from the actual
number.

This parameter indicates the
communication expansion card
software version.
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ACaution

o The SI-EN card is supported only when the value of F0-02 is L05.04 or later. If the
value of FO-02 is smaller than or equal to L05.03, the MOD and NET ERR indicators
glow red and an alarm is reported.

« After FD-50 (start with station lost) is set to 1 (Enable), the function takes effect

after a restart.

IP Address Setting of SI- EN Card

Table 6-8 Parameters related to IP address setting

Parameter Parameter Value Range Descriptions
Name

AD-00 DHCP/BOOTP | 0: Disable It is used to set the Dynamic

function 1: Enable Host Configuration Protocol
(DHCP) function. If the DHCP
function is enabled, settings of
ADO1 to AD12 do not take effect.

AD-01 Highest order | 1-254 Set the highest order byte of the
byte of the IP IP address, ranging from 1 to 254
address (displayed in decimal format,

equivalent to 0x01 to OxFE in
hexadecimal).

AD-02 Second 0to 254 Set the second highest order
highest order byte of the IP address, ranging
byte of the IP from 0 to 254 (displayed in
address decimal format, equivalent to

0x00 to OxFE in hexadecimal).

AD-03 Third highest |0 to 254 Set the third highest order byte
order byte of of the IP address, ranging from 0
the IP to 254 (displayed in decimal
address format, equivalent to 0x00 to

OXFE in hexadecimal).

AD-04 Lowest order | 1-253 Set the lowest order byte of the
byte of the IP IP address, ranging from 1 to 253
address (displayed in decimal format,

equivalent to 0x01 to OxFD in
hexadecimal).
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Parameter Parameter Value Range Descriptions
Name
AD-05 Highest order | 0to 255 Set the highest order byte of the
byte of the subnet mask, ranging from 0 to
subnet mask 255 (displayed in decimal
AD-06 Second format, equivalent to 0x00 to
highest order OxFF in hexadecimal).
byte of the
subnet mask
AD-07 Third highest
order byte of
the subnet
mask
AD-08 Lowest order
byte of the
subnet mask
AD-09 Highest order | 1-254 Set the highest order byte of the
byte of the gateway IP address, ranging
gateway IP from 1 to 254 (displayed in
address decimal format, equivalent to
0x01 to OxFE in hexadecimal).
AD-10 Second 0to 254 Set the second highest order
highest order byte of the gateway IP address,
byte of the ranging from 0 to 254 (displayed
gateway IP in decimal format, equivalent to
address 0x00 to OxFE in hexadecimal).
AD-11 Third highest |0 to 254 Set the third highest order byte
order byte of of the gateway IP address,
the gateway ranging from 0 to 254 (displayed
IP address in decimal format, equivalent to
0x00 to OxFE in hexadecimal).
AD-12 Lowest order |0 to 254 Set the lowest order byte of the
byte of the gateway IP address, ranging
gateway IP from 0 to 254 (displayed in
address decimal format, equivalent to
0x00 to OxFE in hexadecimal).

The IP address can be a static one or dynamic one assigned by DHCP function, which is set
through AD-00. You can set the static IP using parameters AD-00 to AD-12. For example, if
the static IP address is 192.168.0.4, the subnet mask is 255.255.255.0, and the gateway IP
address is 192.168.0.1, set parameters as following.

the IP address

Parameter Parameter Name Value
AD-00 DHCP/BOOTP function 0
AD-01 Highest order byte of the IP | 192
address
AD-02 Second highest order byte of | 168
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Parameter Parameter Name Value

AD-03 Third highest order byte of |0
the IP address

AD-04 Lowest order byte of the IP | 4
address

AD-05 Highest order byte of the 255
subnet mask

AD-06 Second highest order byte of | 255
the subnet mask

AD-07 Third highest order byte of | 255
the subnet mask

AD-08 Lowest order byte of the 0
subnet mask

AD-09 Highest order byte of the 192
gateway IP address

AD-10 Second highest order byte of | 168
the gateway IP address

AD-11 Third highest order byte of |0
the gateway IP address

AD-12 Lowest order byte of the 1

gateway IP address

When using the DHCP function, you can check the MAC address of the SI-EN card by the
following ways:

1. Viewing the sticker on the SI-EN card.
2. Viewing corresponding parameters of the AC drive (FD-61 to FD-63).

The SI-EN card also supports the IP address conflict detection function. When the IP
address of this card is the same as that of another device in the network, the NET ERR

indicator becomes steady red.

There are three IP address conflict situations, as described in the following table.
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No. Situation Symptom Solution
1 Both devices support IP 1. If two devices are adjacent to Check the IP
detection. The two devices | each other, both devices can detect | address
are powered on or IP address conflict. conflict and
connected to the network | 2. If two devices are not adjacent to | modify the
in sequence. each other, the device that is duplicate IP
powered on or connected to the address.

network later can detect IP address
conflict.

2 Both devices support IP
detection. The two devices
are powered on or
connected to the network
at the same time.

Both devices enter the IP address
conflict mode.

3 One device supports IP
conflict detection, whereas
the other device does not.

The device that does not support IP
address conflict detection obtains
the IP address no matter whether it

is powered on first. The device that
supports IP address conflict
detection enters the conflict mode.

Note

If the DHCP is to be used to assign IP addresses and IP address conflicts occur, IP
address assignment will fail.

IP conflicts will be detected upon power-on of the SI-EN card and upon IP address
assignment through DHCP, and then passive detection will be performed. If the
same dynamic/static IP address that is used by another device in the network is
assigned to the drive, both the device and the drive will report IP address conflicts
after the drive is connected to the network.

Explicit Message Configuration

The SI-EN card supports explicit message exchange. The master station can read and
change the AC drive data through the explicit messaging function. To enable the master
station to exchange data with the power supply unit or the drive unit aperiodically, you can
configure the following parameters on the master station:

Class ID: 0x93, the class ID of the parameter for reading/writing an explicit message.
Instance ID: The instance ID is the station number of the power supply unit or drive unit.
(The station number of the power supply unit is 16, and the station number of the drive
unitis1,2,n, ..., 8.)

Attribute ID: The attribute ID is the address of the parameter to be read and written.
Requested service (read/write parameter): OxOE is used to obtain an attribute, that is, to
read a parameter; 0x10 is used to set an attribute, that is, to set a parameter.
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Parameters Related to SI-EN Card

Table 6-9 Parameters of power supply unit

08 that can be changed by UP or DOWN
key, retentive upon power failure)
2:All

3:AI2

4: A3

5: Reserved

6: Multi-reference

7: Simple PLC

8: PID

9: Communication

10: Reserved

Parameter Parameter Name Value Range Descriptions
FD-61 MAC address 1 0to 65535 Indicates the highest two
bytes of the MAC address
FD-62 MAC address 2 0to 65535 Indicates the middle two
bytes of the MAC address
FD-63 MAC address 3 0to 65535 Indicates the lowest two
bytes of the MAC address
Table 6-10 Parameters of drive unit
Parame | Parame Value Range Set Descriptions
ter ter point
Name
F0-02 Com 0: Operation panel 2 2: For the drive
mand 1: Terminal unit, set this
source | 2: Communication parameter to 2.
selec
tion
F0-03 Main 0: Digital setting (preset frequency FO- |9 9: For the drive
frequen | 08 that can be changed by UP or DOWN unit, set this
cy X key, non-retentive upon power failure) parameter to 9.
source | 1: Digital setting (preset frequency FO-
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Communication Control Parameters

Parameter Value Range Decimal Address Parameter
Description
Communica U3-16 0 to 65535 29456 Frequency set
tion and through
control word communication
parameters of | U3-17 0 to 65535 29457 Communication
the drive unit control
command
Common U0-06 -3276.8% to 28678 Output torque
parameters of -3276.7%
the drive unit | y0-07 0-OXFFFF 28679 Dl input state
U0-08 0-OxFFFF 28680 RO/DO output
state
U0-45 0 to 65535 28717 Fault code
U0-46 0 to 65535 28718 Fault subcode
U0-61 0 to 65535 28733 AC drive
operation status
word 1
U0-68 0 to 65535 28740 AC drive
operation status
word 2
Common U0-00 0Vto6553.5V 28672 Bus voltage
parameters of ;5 g7 -50°Cto 150°C | 28673 Heatsink
the power temperature
supply unit
u0-04 0Vto 1000V 28676 Input voltage Usr
U0-05 0Vto 1000V 28677 Input voltage Ust
U0-06 0Vto 1000V 28678 Input voltage Utr
uo-07 0.0% to 100.0% | 28679 Degree of three-
phase input
voltage
unbalance (%)

Communication Monitoring Parameters

Table 6-11 Monitoring parameters of drive unit

Parameter Parameter Name Unit Decimal Address
u0-00 Operating frequency |0.01 Hz 28672
u0-01 Frequency reference |0.01 Hz 28673
u0-02 Bus voltage 0.1v 28674
U0-03 Output voltage 1v 28675
U0-04 Output current 0.01A 28676
U0-05 Output power 0.1 kW 28677
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Parameter Parameter Name Unit Decimal Address
U0-06 Output torque 0.1% 28678
Uo-07 Dl input state 1 28679
U0-08 RO/DO output state |1 28680
U0-09 All voltage 0.01V 28681
U0-10 Al2 voltage 0.01Vv 28682
uo-11 Al3 voltage 0.01Vv 28683
U0-12 Counting value 1 28684
uo0-13 Length value 1 28685
Uo-14 Load speed display |1 28686
u0-15 PID reference 1 28687
U0-16 PID feedback 1 28688
uo-17 PLC stage 1 28689
u0-19 Feedback speed 0.01 Hz 28691
U0-20 Remaining running | 0.1 min 28692
time

u0-21 All gain and voltage | 0.001V 28693
after offset

U0-22 Al2 gain and voltage |0.001V 28694
after offset

u0-23 Al3 gain and voltage | 0.001V 28695
after offset

U0-24 Linear speed 1 m/min 28696

Uo0-25 Current power-on 1 min 28697
time

U0-26 Current operating 0.1 min 28698
time

U0-28 Communication 0.01% 28700
setpoint

u0-30 Display of main 0.01 Hz 28702
frequency X

U0-31 Display of auxiliary | 0.01 Hz 28703
frequency Y

U0-33 Synchronous motor | 0.1° 28705
rotor position

uUo0-34 Reserved 1 28706

U0-35 Target torque 0.1% 28707

u0-37 Power factor angle |0.1° 28709

U0-39 Target voltage upon |1V 28711
V/f separation

U0-40 Output voltage upon |1V 28712
V/f separation
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Parameter Parameter Name Unit Decimal Address
U0-41 Dl input state display | 1 28713
U0-42 DO/RO output state |1 28714
display

U0-43 DI function state 1 28715
display 1

U0-44 DI function state 1 28716
display 2

U0-45 Fault code 1 28717

U0-46 Fault subcode 1 28718

uo-47 Drive unit 1°C 28719
temperature

U0-48 Voltage received by |0.001V 28720
PTC channel 1

U0-49 Voltage received by |0.001V 28721
PTC channel 2

U0-50 Voltage received by |0.001V 28722
PTC channel 3

Uo-51 PTC1 temperature 1°C 28723

U0-52 PTC2 temperature 1°C 28724

U0-53 PTC3 temperature 1°C 28725

U0-54 Motor speed lrpm 28726

U0-55 Automatically- 1 28727
allocated station
number

U0-56 Auto-tuned axis type |1 28728

Uo0-57 Fan speed lrpm 28729

U0-61 AC drive operation 1 28733
status word 1

U0-64 Special protocol 1 28736
status word

U0-68 AC drive operation |1 28740
status word 2

Uo-78 AC drive rated 0.1A 28750
current

U0-79 AC drive power 0.1 kW 28751

U0-81 Local LED state 1 28753

U0-88 Alarm code 1 28760

U0-89 Alarm subcode 1 28761

u0-90 Percentage of preset | 1% 28762
fan speed

U0-91 PTC1 mode 1 28763

U0-92 PTC2 mode 1 28764

U0-93 PTC3 mode 1 28765
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Parameter Parameter Name Unit Decimal Address
U0-95 STO initialization 1 28767
flag
U0-96 STO status word 1 28768
monitoring
U0-97 STO model 1 28769
U0-98 STO AD sampling 1 28770
value
U0-99 STO internal 1 28771
execution flag

6.8 Communication Configuration

6.8.1 Configuration for EtherNet/IP Communication Between AC Drive

and AC810

Software Acquisition and Hardware Wiring

1. Visit the official website of Inovance at http://www.inovance.com/support/download.

html to obtain Inovance programming software InoProShop and the latest EDS file of the

SI-EN card. The EDS file is named "MD800-EN1_Vn.nn.eds" and n.nn is the version

number. Use V1.00 or later.
2. Use a standard network cable to connect the LAN A or B interface of AC810 to the

network port 1 or 2 on the SI-EN card of the AC drive.

Instances

Take the InoProShop v1.7.3 and AC810 as an example. Before the communication
configuration, set the following items:

e Setthe IP address of the SI-EN card via the parameters AD-00 to AD-12. See IP Address
Setting of SI- EN Card in "6.7 Parameters” on page 145.

o Setthe AC drive parameters as the following table.

Type Parameter Value

Rectifier unit FD-10 3

Rectifier unit FD-01 800

Rectifier unit F0-02 > L05.04
Rectifier unit FD-18 1

Rectifier unit FD-39 0

Inverter unit F0-02 2

Inverter unit F0-03 9

Configure the communication as follows.
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1. Create a project.
Open InoProShop, and select AC81X-0122-UORO.

2] New Project x
Categories: Device Language
-({j ac7oz 7 Structured Text (ST) v
@ (] ac703
Libraries i e Device
(] Ac712
[ AC801-0221-U0R0
. -[j AC802-02224J0R0
= [ Ac811-0031-U0RD
a [ RO
E AM320-0808TH
[ AM401-CPUG08TN-C
[ AM401-CPUG08TR/TH
[ AM402-CPU1E0BTN-C Instruction
H -] AmMa02-CPU160STR /TN W | RS4E5, 1 RSzZ32 'S
[ AM403-CPU1608TP TN B zupport MODEUS—RIV maszter—szlave protocel and free
-] AmMS21-0808TN serial port protocel
(] AM522-0808TN B 2 channels Ethernst: supports MODEUS-TCE master/slare
[T AMB00-CPU108TR /TN station (the maximum number of zlave stationz iz 128),
-] AMS10-CPUIGOTP supports EthernetIF master/slave protocel
- [{j AP701-0021-U0RD B 2 channels EtherCAT bus: each charmel has a maximum of
[ APT70X 128 slave stations, = total of L2G+128 total 256 serve
E CODESYS SoftMotion RTE V3 axes, supporting manipulator, CHC, electronic cam,
[ CODESYS Softmotion RTE ¥3 x64 electronic gear
E CODESYS SoftMotion Win V3 B | CiNDpen bus (optional sccessory), maximum 63 slave
T rnnesve \iin 17 wEa Y stations s
Name: |MDEUDEIP| ‘
Location: [Ci\Users\Administrator \Desktaptest v[E=

2. Import the EDS file and add a slave.
Open the Network Configuration interface and click the PLC to select the current
communication protocol as EtherNet/IP Master. Then Click Import EDS File above to
import the EDS file of the SI-EN card. And import the device in the Network Device List
on the right pane.

Redo [0 mport£05 Fle [ mpert G50 e 8 impor ECT e | Zoom n G Zoom Ot 80 = %

OFsee Protersl

OFsee Peoteeal

o Dlelsec daster

3. Configure the slave parameters.

a. Click MD800 (MD800) and set the slave IP Address.
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K 9 G v x|

3 MDS00EP project 7] ,
e Gerers o
©, DeveeDgre Comectons odaress | [2 .00 \ -
€ Nevork Conipraton Etheret/IP
=80 pctope User-Defined Parameters
=0 application lectronic Keyint
8 PLc.pRa 6r0) EheNey P IEC Obects O Compatiitycheck
= @ Tos Contiquaten © sictidentity check
= & EpastrOTask 5 Satus
8 etheretpyaster B.10Cyce. HCheck devicetype (33
= & EPMostseneTok B e [ Checkvencor
[ a— EE——
= & ek
Checkmaorrevison |1
B e a
© Resrcesiit 0] Checkminr revision [1
135 1008Us_TCP (MockusTCP Device) Restore DEraUlValies
= @ Ebemet 5 @hemet)
= @ stetetpisser 5 Ehaiet Scrrer)
Bosner
2 sotomerCEET

b. Select Rectifier with 8 Axis.

Connection Name RPI (ms) Q--T Size (Bytes) T---O Size (Bytes) Proxy Config Size (Bytes) Target Config Size (Bytes) Connection Path
138 216 3 200424812060 2C 77
Rectifier nith 1 Axis
‘ Add Connection... ‘ ‘ Add Tag Connection | ‘ Delete | ‘ Edit ‘

¢. Check Show Parameter Groups to ensure that the parameter update is complete.

ACaution

If Show Parameter Groups is not checked, check it. If it is checked, uncheck it first, and
then check it again.

o [

c

O Rrawdata vdu=4 A Show Parameter Groups Defaults
Parameters Value Unit Data Type  Minimum Maximum Default  Help String A
= Rectifier with 1 Axis

= Target Config data
InputMapping From Rectifier(1] 28672 UNT 0 65535 28672 New Help String
Input Mapping From Rectifier(2] 28673 UNT 0 65535 28673 New Help String
Input Mapping From Rectifier(3] 0 umnT 0 65535 0 New Help String
Input Mapping From Rectifier[4] 0 UINT 0 65535 0 New Help String
InputMapping From Rectifier(s] 0 UNT 0 65535 0 New Help String
Input Mapping From Rectifierls] 0 o 65535 0 New Help String
Input Mapping From Rectifier(7] 0 umnT 0 65535 0 New Help String
InputMapping From Rectfierls] 0 umT o 658535 o New Help String
InputMapping From Rectifier(s] 0 UNT 0 65535 0 New Help String v

d. Click Connections>Configuration Data to configure the implicit message mapping
relationship.
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General

Connection Name RPI(ms) ~O-->TSize (Bytes) T-->O Size (Bytes) Proxy Config Size (Bytes) Target Config Size (Bytes) Connection Path

== feewhore o s s » DeaszOLT

User-Defined Parameters

EtherNet/IP /O Mapping

EtherNet/IP IEC Objects

Status

Information

Add Connection. Add Tag Connection Delete Edit

Aeseny [Confiraton bata |
ConfuratA RS

[ Raw data values [] Show Parameter Groups

Parameters Value  Unit  DataType Minimum Maximum Default Help String

= Rectifier with 1 Axis
= Target Config data

InputMapping FromRectifier[s] 28672 unt
InputMapping From Rectfier(2] 28673 Ut

Input Mapping From Rectifier[3]
Input Mapping From Rectifier[4]
Input Mapping From Rectfr(s]
Input Mapping From Rectifier(6]
Input Mapping From Rectifier[7]
Input Mapping From Rectfir[s]
Input MappingFrom Rectfer(s]

Defaults

65535 2672 NewHepsting
65535 2673 NewHepsting
65535 New Hep Sting
65535 NewHep Sting
65535 NewHeb Sting
65535 NewHeb Sting
65535 NewHeb Sting
65535 NewHeb Sting
65535 New Help tring v

g

As shown in the above figure, in Input Mapping From Rectifier [x]/Axis i (i =1 to 8) [x],

[x] is the data mapping sent from

the slave to the master; in Output Mapping to

Rectifier [x]/Axis i (i = 1 to 8) [x], [x] is the data mapping sent from the master to the

slave, with a maximum of 11 mappings per item.

The default mapping of some target configuration data is shown in the following
table. The mapping of the remaining target configuration data is 0 by default. You can

configure it to other values.

Table 6-12

Target Configuration Data

Default Mapping

Communication
Parameter Address (In the
Decimal Format)

Input Mapping From Axis i (i =1 to 8) [1] U0-68 28740
Input Mapping From Axis i (i =1 to 8) [2] U0-00 28672
Input Mapping From Rectifier [1] U0-00 28672
Input Mapping From Rectifier [2] U0-01 28673
Output Mapping to Axis i (i=1 to 8) [1] Us-17 29457
Output Mapping to Axis i (i=1 to 8) [2] U3-16 29456

4. Configure the IP address for the master.

a. Click Scan network and choose the master that needs to be configured, such as

AC810.
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oeves SR | @ vewe x(§ 10w0p [ eeners
= 3 s et g
o] oy [ o o
o Ordzsmn Aoplct
et contgrin SelectDevice x
= B rcuoe excus
50 rovkation s thereorkpah o he ool
9 Lary Manager o = dlyo Geteway-1 (scaming..) IDevice ame: sannetwork °
B e propre) ;| (i & W
= @ ek Cotproon evie - =
= & EPMssteIoTak B PLCshell 18058 <
&) Etertetvaster 510Cyde
= & EPtasterservieTask 5 bt L:;d“’""':
F St |
= & v corted
8 e e System ¢ e
[Ep—— s sgpaed
HO0BLS T Qe e T L
< @ creneis ene) - ey
= (@ Evertetpaster B EtertielP Scamer) 16
8 oo posoer) et
3 Softtoton General i Pool [EoEn v
=
T

. Select the IP address assigned by the network port of the master according to the
scanned IP address of the master.

Devices. v x (@ Device @ mosooerr (1) Ethernet B x

= 5 MDSOOETP project -
= [1J Device [connected] (ACS1X-0122-U0R0)

@ Device Disgnose

# Network Configuration

General

Status 1P address 192,168 . 2 . 1

=80 rcLoge Ethemet Device 1/0 Mapping Subnet mask 255 . 255 . 255 . 0
= © Application h
) Lorary Manager Ethemet Dey Network Adapters
E] PLCPRG (PRG) Information| Interfaces

=@ Task Configuration
= & ElPMasterIOTask B
@) EtherNetiPMaster_B.10Cyde
= & EPMasterServiceTask B
EtherNetPMaster_B.ServiceCyce
= ManTask

Desoription TP address

Lenpaso |

PLC_PRG 0.0.00
() Resources List TP address 192.168. 0 . 20
MODBUS TCP (ModbusTCP Device) Subnet mask 265 . 255 . 265 . 0
Defunlt gatewsy |192. 168. 0 . 1
mm«ew Scanner) W address

(@ wosooerP (MDSO0ETP)
"3 SoftMotion General Axis Pool

Cancel

T
5. Compile and download the project to the PLC.

@cw \Deskiop 800EIP\MDB00EIP.project” - InoPraShop(V1.7.3) SP4
Ble Edt Vew Project Buld Onine Debug Toos Window Heb
[<XSAREN-2= A= | o8 85 |2 [ ¥m - 5 | B @l | |98

Devices v 3x

| i@ vewee x [ rosooere x|

= 5] MDSOOETP.oroject
General

= [ Device (ACB1X-0122-U0R0)

[ connection Name RPI (ms)

0-->T Size (Bytes)  T-->0 i

After downloading, click EtherNet/IP I/O Mapping to see the Output Data and Input
Data.

Note

There is one 1/0 in both rectifier and Axis i (i= 1 to 8) to indicate the slave state.

-159-



EtherNet IP Communication

@ oevee 1 Mos00EP x

= A B for 10 Channsl
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el e obees ot OsaFromRectrld w3 U e i S
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rowossranRetfelsl e un newssbsema
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FoutOsaFom et s e S
rowsaromRecttee] oo e stng
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rputDeta ram mvsfe] wo unr e Sng
rowvaramAvsis] %z L
rowosaram Aol sz un newsspsema
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L B TR e Seng
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oumpsatoReeld  waws unt newspsema
umtosmtoReielsl  %aws  unt et s
OupniDatsoRectielsl %aws U et s
OupiDas Rt % o e S
umosRetel  wawr u e stemg
oumbsatoReell  waws  unt newssema
sows _unt ewti seme

S A VA Aluays updatevanases. Enamed 2 Gy nbus e sk

Y = Creme newanibie

R e—

6. Transmit data through explicit messaging.

a. Right-click Application and go to Add Object > POU.

-160-




EtherNet IP Communication

Devices ~ 3 X || []] Device [P mew
=) MpsoaEP h
G |
=[] Device (ACB1%-0122-UDRD) ik
] e
. Device Diagnose Eonnedione
% Metwork Configuration
= @ﬂ PLC Logic User-Defined Parameters
% Copy EtherNet/IP 1/0 Mapping
E Paste
= EtherMet/IP IEC Objects
=@ & cut
= X Delete Status
Refactoring » [OCyde
| Information
Properties...
H .
_|h Add Object L | A  Alarm configuration. ..
3 AddFolder... Application. ..
(=) Resou (1 Edit Object Axis Group...
] MoDs Edit Object With. .. Cam table...
=[] Ethern Collapse Application CNC program. ..
= (il e € Login CNC settings...
[ vIosurEF (MDsOUET DUT...
‘2 SoftMotion General Axis Poal External File. .

€

Global Variable List...

Image Pool...

Interface...

Network Variable List (Receiver)...
Metwork Variable List (Sender]). ..
Persistent Variables...

PersistentVarsValueDetector...

POLUL...

FAEIE R L el 1 Y Lok

BALEa

'_":,: Unit conwersion. ..

= &

POU for implicit checks. ..
Redpe Manager...
Symbol Configuration...
TextList...

Trace...

Trend recording manager. ..

Visualization.. .

Visualization Manaager...

Mmoo

== .
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b. In the pop-up dialog box, select Structured Text (ST) from the Implementation
language drop-down box.

Add POU

@ Create a new POU (Program Organization Unit)

@ Program

() Function Block
Extends:
Implements:

Access specifier:

Method implementation language:
Structured Text (5T)

O Function
Return type:

Implementation language:
Structured Text (5T)

Cancel

c. Select EtherNet/IP Communication in the toolbox on the right pane. Select Get_
Attribute_Single to read a parameter. Select Set_Attribute_Single to write a

parameter.

@ oove | @ mooooe

@ evemets

Set_Actribute_Single 0

POU_2 x
ENIP.Set_Attribute_Single:

d. The PLC program for reading the parameter is as follows.
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O] p my Favorite
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) Expanded Instructions
) Motion Control
) High Speed 1/0 Instuctions.

0% &y | 1o

vor
Canopen Communicaton
EhercAT Communiction
Ehemet P Communication
B Generic_Service

M Get_Attributes_Al get attributes of specif
B8 et mbute_Snge oet tnbutef specy
B Set_Attributes_All set attributes of specif
T Set_Attribute_Single
Madbus R Communicaton

performs generic servi

set attribute of specic

<
) Process Packaging Instructions
100% @ ) Customize...
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@€ Network Configuration [ Device ({] EtherNetlPMaster A ({ mMpsooErP E] POU X hd

1 PROGRAM EOU
VAR

Get_Attribute_Single_0: ENIP.Get_Attribute_Single; a

4 m0: BOOL;

s test_donel: BOOL;
test_busyl: BOOL:
test_errl: BOOL;
read_single: DINT:

END_VAR

100% @ |

Get_Attribute_Single_0(
xExecute:= m0,
xDone=> test_domel,
xBusy=> test_busyl,
xError=> test_errl,
itfEtherNetIPDevice:= MD300EIR,

eClass:= 16#93,
dwInstance:= 1,
eError=> ,

10 wAttribute:= 164F

pData:= ADR(read_single),
udiDataSize:= 2,
13 udiReceivedDataSize=> ) :

100 % g

4§ | .

e. Read the parameter through Get_Attribute_Single. eClass is fixed to 0x93 in
hexadecimal; dwlinstance is the station number 1 of the drive unit (see Explicit
Message Configuration in "6.7 Parameters” on page 145), and WAttribute is the
parameter address (For example, the hexadecimal equivalent of FO-08 is FO08). pData
is the data that has been read, and udiDataSize is the size of that data. The PLC
program for writing the parameter is as follows.

@ oevie | (5 wosooer | [ Etemets [5] Pou2 x ~ || TooBox o]
Set_Actribuce Single 0: ENIP.Set Attribute Single; A [B][search-.. MEE -8 &
¥1: BOOL
O3] p my Favorite
) Basic Instructions
) Expanded Instructions

write_single:DINT; ) Motion Control
_single:DINT; ) High Speed 1/0 Instuctions
8D AR ) CAN Instructions
4 Communication
0% [®v |1

Set_heeribute Single 0( uop
. CANopen Communication

EtherCAT Communication

Ethemet/IP Communication

B Get_Attributes Al getattributes of specif
Err—
1 i Set_Attributes _All setattributes of specif
1 i Set_Attribute_Single ‘set attribute of specific

Modbus RTU Communication

<
) Process Packaging Instructions

100% @] | p Customize...
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6.8.2 Configuration for EtherNet/IP Communication Between AC Drive
and AB L1756-L71

Take the Studio5000 and 1756-L71 as an example.

Studio 5000

© 2020 Rockwell Automation Technologies, Inc_ All Rights
Reserved

The program licensed to:
del

hitp://support.rockwellautomation.com

This computer program is protected by copyright law and
treaties. L or distribution of

this program, or any portion of it, may resultin severe civil and

criminal penalties, and will be prosecuted to the maximum extent

possible under the law:

See the release notes for additional copyright and open source

licensing information

Before the communication configuration, set the following items:

e Setthe IP address of the SI-EN card via the parameters AD-00 to AD-12. See IP Address
Setting of SI- EN Card in "6.7 Parameters" on page 145.
o Set the AC drive parameters as the following table.

Type Parameter Value

Rectifier unit FD-10 3

Rectifier unit FD-01 800

Rectifier unit F0-02 L05.04

Rectifier unit FD-18 1

Rectifier unit FD-39 0

Inverter unit F0-02 2

Inverter unit F0-03 9

To configure the communication, do as follows:

1. Open Studio 5000 and create a project. Select 1756-L71 ControlLogix® 5570 Controller
under ControlLogix® 5570 Controller as the controller model.

© New Project ? X
Project Types Search X
j Logix Compact GuardLogix® 5370 Safety Controller =
) Compact GuardLogix® 5380 Safety Controller

V) View
CompactLogix™ 5370 Controller

CompactLogix™ 5380 Controller
Compactlogix™ 5480 Controller
4 Controllogix® 5570 Controller

1756-L71 ControlLogix® 5570 Controller

1756-L72 ControlLogix® 5570 Controller

1756-L73 ControlLogix® 5570 Controller
1756-L74 ControlLogix® 5570 Controller
1756-L75 ControlLogix® 5570 Controller

Name: [ MD800 |

Location: | C:AUsers\Administrator\Desktop\test\MID8 ~

T T 1

2. Import the EDS file.
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a. Click Tools > EDS Hardware Installation Tool and click Next to choose Register an
EDS file(s).
Rockwell Automation’s EDS Wizard X

Options
What task do you want to complete?

ﬁ @ Register an EDS file(s).
This option will add a device(s) to our database.

" Unregister a device.
ﬁ This option will remove a device that has been registered by an EDS file
from our database.

¢ Create an EDS file.
This option creates a new EDS file that allows our software to recognize
your device.

s the EDS file(s) stored in the device.

b. After the EDS file is registered, click Next until the task is completed.

Rockwell Automation's EDS Wizard E

Registration
Electronic Data Sheet file(s) will be added to your system for use in Rockwell Automation applications.

+ Register a gingle file

" Register a directory of EDS files [T Look in subfolders

Named:
| C:\Users\Administrator\Desktop\te st\MDB00EIPA9Studio 5000ZHM\ML

3 - N - -
@ * If there is an icon file (ico) with the same name as the file(s) you are
registering then this image will be assodated with the device.

To perform an installation test on the file(s). click Next
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Rockwell Automation's EDS Wizard X

You have successfully completed the EDS Wizard.

3. Set the IP address of the SI-EN card. Use either static IP or DHCP to set the IP address. To
use the static IP address, set AD-00 to AD-12. To use DHCP, do as follows:

a. Set AD-00 to 1 to enable DHCP mode and restart the AC drive.

b. Ensure the PC and AC drive are on the same network. Open the BootP DHCP EtherNet/
IP Commissioning Tool and select the corresponding network interface in the dialog
box displayed. After power-on, the software sends an IP request message.

Select Network Interface *

Please select a network interface:

Description IP Address
Intel(R) Ethernet Connection (13) 1219-V Unknown
Sangfor SSL VPN CS Support System VNIC Unknown
Intel(R) Wi-Fi 6 AX201 160MHz 10.48.57.61
Microsoft Wi-Fi Direct Virtual Adapter Unknown
Microsoft Wi-Fi Direct Virtual Adapter #2 Unknown

C. Select the software MAC address and click Add Relation. Change the Client IP
Address and click OK in the pop-up dialog box. Then the IP address is set.
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File Tools Help

Add Relation

B BootP DHCP EtherNet/IP Commissioning Tool

Discovery History

- X

Clear History

Ethernet Address (MAC)| Type | (hrmin:sec) # | IP Address

70:CA4D:FE:00:19

Ethernet Address (MAQ

New Entry

Server [P Address: |192.168.0.41
Client Address (MAC): |[70:.CA4D:FEQ09

|ChemﬂPAddreSS. 192 . 166 . 0 4 |

Hostname

Description: |

Cancel

’rErrors and warning

Unable to service DHCP request from 70:CA4D:FEN0:19.

Relations
‘ ’70 of 266 —‘

4. Configure the Studio 5000 project.

a. In the left pane of the software, right click 1756Backplane, and select New Module.

ETE

14

4
4
4

" Logical Model

Controller eipMD800Test
Tasks

Motion Groups

Assets

O Config

7 PETTeT

[0] 1756-L71
4 f [1] 1756-EN21
4 5 Ethernet ‘

BS-ENmM _

§ 1756-EN O Paste

Properties

Print

B [New Module...

Import Module...
Discover Modules...

ctrl+V

Alt+Enter

b. Enter EN2 to perform search, and select 1756-EN2TR in the result list. Click Create.

-167-



EtherNet IP Communication

Select Module Type

Catalog Nodule Discovery Favorites

|EN2 | Clear Filters Hide Filters
Nodule Type Category Filters ~ Module Type Vendor Filters -~
Analog Advanced Micro Controls Imc. (4...
Communication Hardy Process Solutions
Controller Molex Incorporated
Digital i Online Development, Inc. (OLDI) w
[ Trandene |72 = P R - P S, SN Sy
Catalog Humber Description Vender Category
1756-ENZF 1756 10/100 Mbps Ether... Rockwell... Communication
1756-ENZT 1756 10/100 Mbps Ether. Rockwell. Communicaticn

1756 10/100 Wbps Ethe: Communi cation

1756 10/100 Whps

5 of 169 Nodule Types Found Add to Favorites
[Jclose en Create Close Help
c. Set the Name and IP Address and click OK.
7 New Module X

General" Connection RSNetWorx Module Info IntemetProtocol PortConfiguration Network Time Sync

Type: 1756-EN2TR 1756 10/100 Mbps Ethemet Bridge. 2-Port Twisted-Pair Media Gimzotiee.
Vendor Rockwell Automation/Allen-Bradley
Parent Local Ethemet Address

Description \—‘ | @IP Address: \—1
(O HostName:

Module Definiton

Changs slgt 1 v
Revision 11001
Electronic Keying Compatible Module
Connection: None
Time Sync Connection None
Status: Creating Cancel Help

5. On the added device list, right-click Ethernet and select New Module.
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Controller Organizer v I X
&
b 1 Controller eipMD800Test
b B Tasks
b Motion Groups
b Assets
T Logical Model
rl

4 891756 Backplane, 1756-A10

1/0 Configuration

[ [0] 1756-L71 eipMD800Test
4§ [1] 1756-EN2TR MD800

Bl Mew Module...

f 1756- Import Module...

Discover Modules...
gl Paste Ctrl+V

Print »

Enter MD800 to perform search and select SI-EN and click Create.

Select Module Type

Catalog Nodule Discovery Favorites

i E—

Clear Filters Hide Filters

20 - Conn-ER

Analog

v}

Module Type Category Filters ~
4C Drive Device

CIP Notion Safety Track Section

Module Type Vendor Filters ~
Advanced Energy Industries, Inc.
Dialight

Endress +Hauser

+ |4 FanuC corpoRATION

Catalog Nunber

Description
NDBOOETP

Vendor

Category
i

[Close on Create

1 of 770 Module Types Found

Add to Favorites

Close| | Heln

Set the Name and IP Address and click OK.

51 New Module

General" General

Connection

Module Info Type: SHEN MDBOOEIP

Intemet Protocol

Por Confiquraton Vendor INOVANCE

Network Parent md800eip
Name: md800en1 | Ethemet Address
Descigtion

OHostName:

Module Definition
Revision
Electronic Keying

Connections:

Status: Creating

1001
Compatible Module
Rectifer wth 1 Axis

OK Cancel

Help
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Double-click the added md800en1. In the displayed interface, click General, and then

click Change.

General* General
Module Info Type: SHEN MDBOOEIP
Intenet Protocol
PortConfiguration ~ Vender HOVARCES
Network Parent mds00eip
Y ‘mds00enl ‘ Ethemet Address
Private Network:  192.168.1.[ 10[:%
Deserpion © [
(O Host Name:
Module Definfion
Revision 1001
Electronic Keying Compatible Module
Connections: Rectifier with 8 Axis
Status: Offiine 0K Cancel Apply Help

Select Rectifier with 8 Axis in the Name list. Select INT as the unit, and then click OK. If

a warning is displayed, select Yes to ignore the warning.

General General
Connection
~Module Info Type: SHEN MDBOOEIP
Intemet Protocol
-Port Configuration ~ V/ender poi e
Network Parent mdg00:
- |:musnn 1 Module Definition* X |Address
te Netorkc  192.168.1.[_10[-%
Description: Revision 1 v £ -
Electronic Keying: | Compaible Module v
Name:
Connections
[ 1 Size ]
R
ectifier with 8 Axis 108 |
Output| 99
!  E—
Module Definition
Revision:
Electronic Keying
Connections
Status: Offine oK Cancel Apply Help

6. Configuration the data mapping

a. Choose Logic > Monitor Tags.
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& Logix Designer - eipMD800Test [1756-L71 33.11]
: File Edit View Search | Logic | Communications Tools Windo
D = X 0 Open 79 T35
: ROL;'(N ‘1° 8 Monitor Tags
Edit Tags
Produced Tags... |
Map PLC/SLC Messages...  Fropertie
— { Verify >
b ¥ Controller eipMD800Test W - jon
Sy = Build Info
b # Motion Groups 1/O Forcing ?mmc?l
ffiguration
b Assets SFC Forcing >
¥ Logical Model
4 =11/0 Configuration | Online Edits ) »
4 B39 1756 Backplane, 1756-A10
[@ [0] 1756-L71 eipMD800Test
4 f 1] 1756-EN2TR MD800
b. Unfold MD800:C.Data, and select Hex in the Style column.
Scope: ‘Eﬂmdwﬂ v‘ Show: ‘AHTags M
Name =2/« Value « Force Mask Data Type Description Constant
W—‘ 3 .1 Hex SINT(88]
> mdg00.C.Data(0] 16#00 Hex SINT
» md800:C.Data[1] 16#70 Hex SINT
b md800:C.Data[2] 16#01 Hex SINT
» mdg00:C.Data(3] 16#70 Hex SINT
» md800:C.Data[4] 16#00 Hex SINT
b mdB00:C.Data(5] 16%00 Hex SINT
P md800:C.Data[6] 16#00 Hex SINT
» md800:C.Data[7] 16#00 Hex SINT
> MAg00:C.Data(E] 16#00 Hex SINT
» md800:C.Data[9] 16#00 Hex SINT
b md800:C.Data[10] 16#00 Hex SINT
P md800:C.Data[11] 16#00 Hex SINT
» md800:C.Data[12] 16#00 Hex SINT
> mds00C.Datal13] 16#00 Hex SINT
» md800:C.Data[14] 16#00 Hex SINT
b md800:C.Data[15] 16#00 Hex SINT
P md800:C.Data[16] 16#00 Hex SINT
» md800:C.Data[17] 16#00 Hex SINT
b md800:C.Datal18] 16#00 Hex SINT
» mds00:C.Data[19] 16#00 Hex SINT
b md800:C.Data[20] 16#00 Hex SINT
«/»\Monitor TagsfEdit Tags [ | <

c. Configure mapping parameters

Every two parameters are combined to form a parameter mapping group. For example,
C.Data[0] = 44 and C.Data[1] = 70 together map to the parameter U0-68, representing
Input Mapping from Rectifier[1].

The mapping parameter description for each PDO is as follows:
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C.Data[0] to [21]: Input Mapping from Rectifier
C.Data[22] to [43]: Output Mapping to Rectifier
C.Data[X1]: Input Mapping from Axis i, X1=(0 to 21)+44 x i, i =1 to 8.

C.Data[X2]: Output Mapping to Axis i, X2= (22 to 43)+44 x i, i=1 t0 8.

The default mapping of some target configuration data is shown in the following table.
The mapping of the remaining target configuration data is 0 by default. You can

configure it to other values.

Default Mapping

Target Configuration Data Param Communication Address
eter Mapping Parameter

C:Data[0+44 X i],i=1 |Input Mapping From U0-68 |C:Data[0+44 X i]=44,i=1
to 8 Axis i (i=1to 8) [1] to 8
C:Data[l+44 X i],i=1 C:Data[l +44 X i]=70,i=1to
to 8 8
C:Data[2 +44 X i],i=1 |Input Mapping From U0-00 |C:Data[2+44 X i]=0,i=1to8
to8 Axis i (i=1to 8) [2] C:Data[3+44 X i]=70,i=1to
C:Data[3+44 X i],i=1 8
to 8
C:Datal0] Input Mapping From U0-00 |C:Datal0]=0
C:Data[1] Rectifier [1] C:Data[1] =70
C:Datal[2] Input Mapping From U0-01 |C:Datal2]=1
C:Data[3] Rectifier [2] C:Data[3] =70
C:Data[22 +44 X i],i=1 | Output Mapping to Axis | U3-17 | C:Data[22 +44 X i]=11,i=1
to 8 i(i=1to 8) [1] to 8
C:Data[23+44 X i],i=1 C:Data[23+44 X i]=73,i=1
to 8 to 8
C:Data[24 +44 X i],i=1 | Output Mapping to Axis | U3-16 | C:Data[24 +44 X i]=10,i=1

to 8
C:Data[25+44 X i],i=1
to 8

i(i=1to 8)[2]

to8
C:Data[25+44 X i]=73,i=1
to 8

Note

« md800_eip:I.Data and md800_eip:0.Data are |0 data during transmission. The
value written into the md800_eip:0.Data is written into the parameter configured
through mapping, and the received data is uploaded to the md800_eip:I.Data.

« Inthe md800_eip:I.Data, I.Data[X] indicates the online state of the drive and X
equalsto 0+12 xi (i=0to 8).

7. Compile and download the project to the PLC.

a. Click & to perform device searching.
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¥ ERUN g
= QK I Path <none>
i ™ Energy Storage
“myo Offfine fl. Mo Forces

F_ No Edits

% [%]2

"3

b. Select the MD800 device and then click Download to download the program to the

PLC.

1 Who Active (FactoryTalk Linx)

O F & aq?

# CCC-100203%4

v

4 B=FactoryTalk Linx - Desktop, COC-10020394
b &3 Backplane
4 35 Ethernet, AB_ETH-1
4 g Ethernet, AB_ETHIP-1
4 f] 192.168.1.8, 1756-EN2TR, 1756-EN2TR/C
4 B3 Backplans, 1756-A7/C

D EBFCviallsB, 17-Node USE CIF Port 5
§ 01, 1756-ENZTR, 1756-ENZTR/C
§ 02, 1756-1B16/A, 1756-TB16/A
[ 03, 1756-0B161/4, 1756-0B161/A DCOUT ISOL

DCIN

b EFTCIalSE, 17-Nods USE CIF Fort
192.168.1. 21, SI-EN, NDSOOEIP
192.168. 1. 22, SI-EN, NDEOOEIP
192.168.1.25, SI-EN, UDSOOEIP
192.168.1.26, SI-EN, UDSOOEIP
192.168.1.27, SI-EN, UDSOOEIP
> Be192.168.1. 49, FactoryTalk Linx - Desktop, CCC-10020394

Browsing ~ node PCviaUSB, 17-Node USB CIP Port 5 found

Fath:
Path in

AB_ETHIP-1\192.168.1.8\Backplane\0
<none>

Uploa...

Update Firmware...

Close.

Help

Zoom: 100%
Set Project Path

Clear Project Path

8. If the topology is ring type, connect the ring network and configure the controller.

a. In the left pane, right-click the corresponding controller and select Properties.

a u; Gen|
> 1 Controller md80o
b Tasks R
b i Motion Groups Ve
b Assets P:
e Logical Model N
4 €11/0 Configuration o
4891756 Backplane, 1756-A10
[ [0] 1756-L71 mdB00.
4 & Tihermet New Module...
8 1756-€ Discover Modules...
B SIEN n
% cut Ctrl+X
@ copy Ctrl+C
@] Paste ctrl+V
Paste Special...
Delete Delete
Cross Reference  Ctrl+E
Launch RSNetWorx
DEEipren Audit Network
Status Offline
Module Fault Export Module...
Include in Tracking Group
Print »
I

b. Switch to the Network tab on the Module Properties interface. Select Enable
Supervisor Mode and click OK to enable the controller network supervisor function.
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[Controller Organizer v 7 x

acs

b 5 Controller mdg00 Network Mode:

b W Tasks
> 1 Motion Groups Network Topology:
> i Assets Network Status:

T Logical Model
4 &11/0 Configuration
481756 Backplane, 1756-A10
(0] 1756-L71 md8o0
4 8 [1] 1756-EN2TR md800eip
4 & Ethernet

Active Ring Supervisor:

Active Supervisor
Precedence:

Module Proper

General Connection RSNetWorx Module nfo  IntemetProtocol  Port Configurati

i 1756-EN2TR md800eip || Supervisor Status:
B SI-EN md80o Ring Fault
Last Active Node on Port 1:
Last Active Node on Port 2:
Description
Status. Running
Module Fault
Status: Running
< >

Device Level Ring (DLR)
Rin

J Advanced...
Ring Fault

192.168.1.8

Reset Counter

192.168.1.27

Verify Fautt Location | «

Cancel Apply

Help

¢. Connect the master station and the SI-EN card to form a ring typology, and open the
interface again. You can see the current network mode and the network status,etc.

Network Mode:

Network Topology: Ring
Network Status: Ring Fault
Active Ring Supervisor:  192.168.1.8
Active Supervisor N

Precedence:

Enable Supervisor Mode
Ring Faults Detected: 1

9. Transmit data through explicit messaging.

General Connection RSNetWorx Module Info  Internet Protocol PanCanﬁguramu-T\msSync

Device Level Ring (DLR)

Supervisor Status:  Active

Ring Fault

Last Active Node on Port 1: 162.168.1.8
Last Active Node on Port 2: 192.168.1.27

Verify Fault Location | «

Advanced...

Reset Counter |+

a. Open the PLC programming section and click MSG of Input/Output .

A

b. Right-click the question mark and select New Tag. Then fill in Name on the pop-up

dialog box, and click Create.

Message Control

VEN
\r\r !
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New Tag x
Name: readl ‘ Create |w
Description e
Help
Usage: <controller>
Type Base v | Connection
Alias For.
Data Type MESSAGE
Parameter
Connection:
Scope ‘ [ eipMD800Test ~
External Read/Write ~
Access
Style:
[Jconstant
Sequencing
[[] Open MESSAGE Configuration
Open Parameter Connections

c. Click the “...” button.

Message Control read?

Y

d. Configure as the following figures to read the parameter.

Message Configuration - read1 x
Configuration” Communication Tag

Message Type! CIP Generic v

Service | et Attribute Single v | Source

Type:

Source Length: 0 S (Bytes)

Service -

Instance: Attribute: Element:
3 Enable J Enable Waiting O Start 3 Done Done Length: 0
3 Emor Code: Extended Error Code: [ITimed Out *
Error Path:
Error Text:

0K Cancel Apply Help
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Select Set Attribute Single from the Service Type drop-down list. Class is fixed to 0x93
in hexadecimal; Instance is the station number 1 of the drive unit (see Explicit Message
Configuration in "6.7 Parameters” on page 145), and Attribute is the parameter address
(For example, the hexadecimal equivalent of F0-08 is FO08 and the decimal value is
61448). The Destination Element on the right pane is used to select where to save the
parameter. You can also use New Tag to create a tag.

a. Click New Tag to create a tag, fill in Name, and click Create.

Name ‘e\pivead | Create |w

Desciiption: Cancel
Help

Usage: <controller>

Type Base ~| | Connection.

Alias For:

Data Type: | DINT

Parameter
Connection

Scope: ‘@e\pMDBDDTESt v|
Extemnal Read/Wiite e
Access:
Style: Decimal he
[Jconstant

Sequencing

Open Configuration

Open Parameler Connections

b. Click the Communication tab, select the corresponding AC drive using Browse, and
click OK. The master station reads the parameter and saves the data to the selected
tag. You can see the value of this tag in Monitor Tags.
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Message Configuration - read1 et
Configuration® Communication® Tag
@ Path ‘MDSDD | E Browse... ’
1 MD300
Broadcast
Communication Method
cp DH-+ A o s
CIP 0 - 0 -
s - -
[Jconnected Cache Connections * Large Connection
O Enable O Enable Waiting O Start G Done Done Length: 0
Q Error Code: Extended Error Code: [JTimedout *
Error Path:
Error Text:
OK Cancel Apply Help
c. Configure as the following figures to write the parameter.
Message Configuration - write1 x
Configuration Communication Tag
Message Type CRGENSMC oo
Service | st Aftribute Single ~ | Source
Type:
Source Length: 2 = (Bytes)
10 Class: (Hex)
Instance: Attribute (Hex) TEn T
JEnable J Enable Waiting O Start 3 Done Done Length: 0
O Ermor Code: Extended Error Code: [JTimed Out *
Error Path: MD800
Error Text
Cancel Apply Help

Select Set Attribute Single from the Service Type drop-down list. Class is fixed to 0x93
in hexadecimal; Instance is the station number 1 of the drive unit (see Explicit Message

Configuration in "6.7 Parameters” on page 145), and Attribute is the parameter address
(For example, the hexadecimal equivalent of F0-06 is FO06 and the decimal value is
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61446). The Destination Element on the right pane is used to select where to save the

parameter. You can also use New Tag to create a tag.

a. Click New Tag to create a tag, fill in Name, and click Create.

New Tag

x

Name ‘ eip_wiite1 ‘

Description

Usage <controller>

Type Base | | Connection

Alias For.

DINT

Data Type

Parameter
Connection:

Scape: | BeipMDo00Test ~

External
Access

Read/Writs ~

Style Decimal -
[Jconstant

Sequencing

Open Configuration

Open Parameter Connections

Create |v

Cancel

Help

b. Click the Communication tab, select the corresponding AC drive using Browse, and
click OK. The master station reads the parameter and saves the data to the selected

tag. You can see the value of this tag in Monitor Tags.

Message Configuration - write1

Configuration Communication Tag

@ Path: | LN

Browse

MDB00

Broadcast

Communication Method

clP DH+ ‘A

CIP With 3 0

Source ID e
[Jconnected Cache Connections

QEnable J Enable Waiting O Start 2 Done
O Eror Code: Extended Error Code:

Error Path: MD800

Error Text

Large Connection

Done Length: 0

[ Timed Out *

Apply Help
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C. See the tags to read/write parameters on the Monitor Tags window as shown below.

Scope: | BeipMDa00Test | Show [AiTags ‘[
Name Value « ForceMask  * Style =z~ Data Type Description Constant S
b 10 ) [®] _067C:SI_EN_45D0. O
> Ik } &3 _067C:SI_EN_7752. [m]
b IC &} &} _067C:SI_EN_FDSB. O
Popma ]| 0 pecinal ot E
> eip_writel 0 Decimal DINT O
v
< »\Monitor Tags{Edit Tags < >

6.9 Fault Diagnosis

The following table describes the faults that may occur during use of the SI-EN card and the
AC drive.
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Fault code

Fault cause

Solution

Reset method

E16.71

Master station offline
during operation of the
communication card

Check and ensure that the connection between
the communication card and PLC is normal.
Check whether the network cable in use is the
shielded Cat 5e cable. Check and ensure the
proper grounding and no EMC interference
issues. Check whether the master station is

normal.

E16.72 Internal slave station Check and ensure that both the connection
offline during operation | between the communication card and the
of the communication power supply unit, as well as the connection
card between the power supply unit and the drive

unit, are normal.

E16.74 Communication card Check whether the configured slave station
configuration fault exists and whether startup with slave loss is

disabled. (Check whether FD-50 is set to 0.)

E16.75 Configurations of drive | Check and ensure that the number of pieces of
unit mappings on the process data configured for the drive unit is
communication card consistent with the number of mapping
faulty relations.

E16.76 Configurations of power | Check and ensure that the number of pieces of
supply unit mappings process data configured for the power supply
on the communication | unit is consistent with the number of mapping
card faulty relations.

E16.81 Communication card Check and ensure that the communication link
connection failure is normal and the master station is running

properly.

E16.82 Ethernet hardware error | Contact the agent or Inovance.

E16.83 MAC address not Contact the agent or Inovance.
configured

E16.84 IP address conflict Ensure that the IP of the AC drive is different

from that of other devices.

When FD-06 is set to 1, auto
reset is performed.

When FD-06 is set to 0, you
need to manually reset the
fault.
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Appendix 6000H Group Object Dictionary of CiA402

Protocol

Index
603Fh

Name | Error code Set / Data | VAR Data |Uintl6
ting Struc Type
Condi ture
tion &
Effec
tive
Time
Access | RO Map |TPDO |Mode |ALL Data |Oto De /
ping Range | 65535 | fault
Set
ting

The read error code is internally-defined error code and does not comply with the DS402
profile. The high-order eight bits are the fault code and the high-order eight bits are the
fault subcode.

Index | Name | Control word Set During | Data | VAR Data | Uintl6
6040h ting | opera |struc Type
Condi |tion |ture
tion &
Effec
tive
Time
Access | RW Map RPDO |Mode |ALL Data |Oto De 0
ping Range | 65535 |fault
For details on control commands, see "Table -13 " on page 181.
Table -13 Control command descriptions
Bit Name Description
0 Switch on 1: Active; 0: Inactive
1 Enable voltage 1: Active; 0: Inactive
2 Quick stop 0: Active; 1: Inactive
3 Enable operation 1: Active; 0: Inactive
4-6 Operation mode specific Related to the operation mode
7 Fault reset The rising edge of bit 7 is used
to reset a fault. If the value is
always 1, the fault reset is
disabled.
8 Reserved Not defined
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Bits 11 to Bit 15 are manufacturer-defined.

Bit Name Description
9 Operation mode specific Related to the operation mode
10 Reserved Not defined
11-15 Manufacturer-specific Manufacturer-defined

Index | Name | Status word Set / Data | VAR Data |Uintl6
6041h ting Struc Type

Condi ture

tion &

Effec

tive

Time

Access | RO Map | TPDO |Mode |ALL Data |Oto De 0
ping Range | 65535 |fault
For details on the drive unit state, see "Table -15 " on page 182.
Table -14 Descriptions of the drive unit state
Bit Name Description

0 Ready to switch on 1: Active; 0: Inactive
1 Switch on 1: Active; 0: Inactive
2 Operation enabled 1: Active; 0: Inactive
3 Fault 1: Active; 0: Inactive
4 Voltage enabled 1: Active; 0: Inactive
5 Quick stop 0: Active; 1: Inactive
6 Switch on disabled 1: Active; 0: Inactive
7 Not defined
8 Manufacturer-specific
9 Remote 1: Active; 0: Inactive
10 Target reach 1: Active; 0: Inactive
11-15 Not defined

Table -15 Examples of the drive unit state

Value (Binary)

Description

Xxxx xxxx x0xx 0000

Not ready to switch on

Xxxx xxxx x1xx 0000

Switch on disabled

Xxxx xxxx x01x 0001 Ready to switch on
Xxxx xxxx x01x 0011 Switch on
Xxxx xxxx X01x 0111 Operation enabled
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Value (Binary) Description

Xxxx xxxx x00x 0111 Quick stop active

XXxX XxxX X0xx 1111 Fault reaction active

Xxxx xxxx x0xx 1000 Fault

Index | Name |vltarget velocity Set During | Data | VAR Data |intl6

6042h ting | opera |struc Type
Condi | tion ture
tion &
Effec
tive
Time

Access | RO Map |RPDO |Mode |vl Data |-32768 | De 0
ping Range |-32767 | fault

1. The unit of the target velocity is determined by F8-64. The value 0 indicates Hz and 1
indicates rpm.

2. When the unit is Hz, set the corresponding parameters according to the unit. Assume
that F0-22 is set to 2 and the frequency resolution is 0.01 Hz. To set the target
frequency to 10.00 Hz, write 1000 through communication. Assume that F0-22 is set to
1 and the frequency resolution is 0.1 Hz. To set the target frequency to 10.0 Hz, write
100 through communication.

3. When the unit is rpm, the supported speed ranges from -32768 to 32767. If the speed
exceeds this range, use the unit of Hz to support a higher speed.

Index | Name | vl velocity demand Set / Data | VAR Data |intl6
6043h ting Struc Type
Condi ture
tion &
Effec
tive
Time
Access | RO Map |RPDO |Mode |vl Data |-32768 | De 0
ping Range | -32767 | fault

1. The vl velocity demand is the instantaneous velocity provided by the ramp function.
2. The unit is the same as the unit of the target velocity 6042h.
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Index
6044h

Name | vl velocity actual value |Set / Data | VAR Data |intl6
ting Struc Type
Condi ture
tion &
Effec
tive
Time
Access | RO Map |TPDO |Mode |vl Data |-32768 | De 0
ping Range | -32767 | fault

1. The actual running velocity of the drive unit. It indicates the synchronous frequency in
the case of V/f control and represents the velocity estimated according to the motor
mode in the case of SVC control.

2. The unit is the same as the unit of the target velocity 6042h.

Index |Name | vl velocity min max Set / Data |ARR |Data |Uint32
6046h amount ting Struc Type
Condi ture
tion &
Effec
tive
Time
Access | RW Map |RPDO |Mode |vl Data |OD De oD
ping Range |data |fault |de
range fault
value
It indicates the minimum or maximum running velocity.
Sub- | Name | Number of entries of | Set / Data |/ Data | Uint8
index min/max velocity ting Struc Type
Oh Condi ture
tion &
Effec
tive
Time
Access | RO Map |NO Mode | vl Data |/ De 2
ping Range fault
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Sub- | Name | vl velocity min amount |Set / Data | VAR Data | Uint32
index ting Struc Type
1h Condi ture
tion &
Effec
tive
Time
Access | RW Map |RPDO |Mode |vl Data |Oto De 0
ping Range | 65535 |fault

It indicates the minimum velocity (unit: Hz) at which the drive unit is allowed to run. The
value is limited by the maximum frequency (F0-10) and sub-index 2. You can view the
actual value by querying F0-14 (unit: Hz).

Sub- | Name | vl velocity max amount | Set / Data |VAR Data |Uint32
index ting Struc Type
2h Condi ture
tion &
Effec
tive
Time
Access | RW Map RPDO | Mode |vl Data |Oto De 1500
ping Range | 65535 |fault

It indicates the maximum velocity (unit: rpm) at which the drive unit is allowed to run. The
value is limited by the maximum frequency (F0-10).

Index | Name |vlvelocity acceleration | Set / Data |ARR Data |Uint32
6048h ting Struc Type
Condi ture
tion &
Effec
tive
Time
Access | RW Map | RPDO |Mode |vl Data |OD De 0oD
ping Range |data |fault |de
range fault
value

It is used to set the acceleration time of the drive unit.
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Sub- |Name | Number of entires of Set / Data |/ Data |Uint8
index velocity acceleration ting Struc Type
Oh Condi ture
tion &
Effec
tive
Time
Access | RO Map | NO Mode | vl Data |/ De 2
ping Range fault
Sub- | Name | Delta speed Set / Data | VAR Data | Uint32
index ting Struc Type
1h Condi ture
tion &
Effec
tive
Time
Access | RW Map RPDO | Mode |vl Data |1lto De 1500
ping Range | 65535 | fault
(unit:
rpm)
Set F0-25 to 0. If F0-25 is set to other values, the acceleration time will be inaccurate.
Sub- |Name | Delta time Set / Data | VAR Data |Uintl6
index ting Struc Type
2h Condi ture
tion &
Effec
tive
Time
Access | RW Map |RPDO |Mode |vl Data |Oto De 20
ping Range | 65536 | fault
(unit:
s)

Set F0-19 to 1 or 2. If FO-19 is set to 0, the acceleration/deceleration time will be
inaccurate due to calculation error.
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Index | Name |vlvelocity deceleration | Set / Data |ARR Data | Uint32
6049h ting Struc Type
Condi ture
tion &
Effec
tive
Time
Access | RW Map |RPDO |Mode |vl Data |OD De oD
ping Range |data |[fault |de
range fault
value
Sub- | Name | Number of entires of | Set / Data |/ Data | Uint8
index velocity deceleration  [ting Struc Type
Oh Condi ture
tion &
Effec
tive
Time
Access | RO Map | NO Mode | vl Data |/ De 2
ping Range fault
Sub- | Name | Delta speed Set / Data |VAR Data | Uint32
index ting Struc Type
1h Condi ture
tion &
Effec
tive
Time
Access | RW Map |RPDO |Mode |vl Data |1-655 |De 1500
ping Range | 35 fault

Set F0-25 to 0. If F0-25 is set to other values, the deceleration time will be inaccurate.

Sub- |Name | Delta time Set / Data | VAR Data |Uintl6
index ting Struc Type
2h Condi ture
tion &
Effec
tive
Time
Access | RW Map RPDO | Mode |vl Data |Oto De 20
ping Range | 65535 | fault

Set F0-19to 1 or 2. If FO-19 is set to 0, the acceleration/deceleration time will be
inaccurate due to calculation error.
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Index | Name Set / Data |VAR Data |Intl6
605Ah Quick stop option code | ting Struc Type
Condi ture
tion &
Effec
tive
Time
Access | RW Map NO Mode |ALL Data |Oto2 |De 1
ping Range fault

Value descriptions

0: Coast to stop

1: Decelerate to stop. The deceleration time is set by FO-18, namely, the time set by 6049h
in vl mode.

2: Emergency stop. The deceleration time is set by F8-60.

Index |Name | Shutdown option Set / Data | VAR Data |Intl6
605Bh code ting Struc Type
Condi ture
tion &
Effec
tive
Time
Access | RW Map NO Mode |ALL Data |Otol |De 1
ping Range fault

Value descriptions
0: Coast to stop
1: Decelerate to stop. The deceleration time is set by FO-18, namely, the time set by 6049h

in vl mode.
Index |Name | Disable operation Set Data | VAR Data |Intl6
605Ch option code ting Struc Type
Condi ture
tion &
Effec
tive
Time
Access | RW Map NO Mode |ALL Data |Otol |De 1
ping Range fault

Value descriptions

0: Coast to stop

1: Decelerate to stop. The deceleration time is set by FO-18, namely, the time set by 6049h
in vl mode.
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Index | Name Set Data | VAR Data |Intl6
605Eh Disable operation ting Struc Type
option code Condi ture
tion &
Effec
tive
Time
Access | RW Map |NO Mode |ALL Data |0 De 0
ping Range fault

0 (available): Coast to stop

Index | Name | Modes of operation Set Data | VAR Data |Int8
6060h Modes of operation ting Struc Type
Condi ture
tion &
Effec
tive
Time
Access | RW Map |RPDO |Mode |ALL Data |0to9 |De 2
ping Range fault
Value descriptions
0: NA
1: NA
2: vl (velocity mode)
3:NA
4: NA
5:NA
6: NA
T7: NA
8: NA
9: Cyclic Synchronous Velocity (CSV) Mode
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Index |Name | Mode of operation Set / Data | VAR Data |Int8
6061h display ting Struc Type
Condi ture
tion &
Effec
tive
Time
Access | RO Map |RPDO |Mode |ALL Data |0to9 |De 9
ping Range fault
Value descriptions
0: NA
1: NA
2: vl (velocity mode)
3:NA
4: NA
5:NA
6: NA
T: NA
8: NA
9: Cyclic Synchronous Velocity (CSV) Mode

Index |Name | Velocity actual value | Set / Data |VAR Data |Int32
606Ch ting Struc Type
Condi ture
tion &
Effec
tive
Time
Access | RO Map |TPDO |Mode |[CSV |Data |-23'to |De /
ping Range | +(23!- |fault
1)

It indicates the actual running speed of the drive unit.

Index | Name | Torque actual value Set / Data | VAR Data |Intl6
6077h ting Struc Type
Condi ture
tion &
Effec
tive
Time
Access | RO Map |TPDO |Mode |ALL Data |Unit: |De /
ping Range [0.1% | fault

The unit uses the rated motor torque as the base value.
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Index |Name | Polarity Set / Data | VAR Data | Uint8
607Eh ting Struc Type
Condi ture
tion &
Effec
tive
Time
Access | RO Map |TPDO |Mode |CSV Data |Oto De 0
ping Range | 255 fault

Set the target velocity limit through Bit 6. If Bit 6 is set to 0, the target velocity is
60FF+60B1. If bit 6 is set to 1, the target velocity is -(60FF+60B1).

Index |Name | Velocity offset Set / Data | VAR Data |Int32
60B1lh Velocity offset ting Struc Type
Condi ture
tion &
Effec
tive
Time
Access | RO Map |TPDO |Mode |[CSV |Data |-23to |De 0
ping Rang | (231-1) |fault
@ unit:
rpm
Index |Name | Digital inputs Set / Data |VAR Data Uin
60FDh Digital Inputs ting Struc Type |t32
Condi ture
tion &
Effec
tive
Time
Access | RO Map | YES Mode |ALL Data |Oto Default | 0
ping Rang | (231-1)
e Unit: /
0 to 26: Reserved
27:STO1
28:STO2
29: EDM

30 to 31: Reserved

-191-



Appendix 6000H Group Object Dictionary of CiA402 Protocol

Index |Name | Target velocity Set |/ Data |VAR Data Int32
60FFh ting Struc Type
Con ture
di
tion
&
Effec
tive
Time
Access | RW Map |YES |Mode |CSV |Data |-23to (23!- |Default |0
ping Rang | 1) unit:
e rpm
Index | Name | Supported drive Set / Data | VAR Data | Uint32
6502h modes ting Struc Type
Supported drive Condi ture
modes tion &
Effec
tive
Time
Access | RO Map |RO Mode |ALL Data |Oto De 0x000
ping Range | 232 fault | 00102
0: NA
1: Vl supported
2: NA
3:NA
4:NA
5:NA
6: NA
7:NA
8: CSV supported
9 to 31: Reserved
Index | Name | Communication Set / Data |ARR Data |Uintl6
20FDh parameters ting Struc Type
Condi ture
tion &
Effec
tive
Time
Access | RW Map NO Mode |ALL Data De 0
ping Range fault

-192-




Appendix 6000H Group Object Dictionary of CiA402 Protocol

Sub-
index
8h

Name | Object dictionary Set / Data |VAR Data |Uintl6
Retained upon power |ting Struc Type
failure Condi ture
tion &
Effec
tive
Time
Access | RW Map RPDO |Mode |ALL Data |Otol |De 0
ping Range fault

The FD-07 parameter decides whether the object dictionary can be saved at power failure
by modifying the SDO. Set FD-07 to 0 to save without power failure, and set FD-07 to 1 to

save at power failure.
Part of the object dictionary entries can be saved at power failure by modifying the SDO
and some of them do not support. See the following table.

« 603F:
« 6040:
¢ 6041:
« 6042:
° 6043:
o 6044:

Not supported
Not supported
Not supported
Not supported
Not supported
Not supported

¢ 6046-0: Not supported
« 6046-1: Supported
¢ 6046-2: Supported
« 6048-0: Not supported
¢ 6048-1: Supported
¢ 6048-2: Supported
¢ 6049-0: Not supported

¢ 6049-1: Supported

« 6049-2: Supported

¢ 605A: Supported

« 605B: Supported

¢ 605C: Supported

¢ 605E: Supported

¢ 6060: Supported

« 6061: Not supported
« 606C: Not supported
¢ 6077: Not supported
¢ 607E: Supported

« 60B1: Not supported
o 60FF: Not supported

Sub-
index
Ch

Name | 402 mode supported | Set / Data | VAR Data | Uintl6
ting Struc Type
Condi ture
tion &
Effec
tive
Time
Access | RW Map RPDO | Mode |ALL Data |Otol |De 0
ping Range fault

0: Operate in non-402 mode; 1: Operate in 402 mode.
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