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Copyright
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This documentation is the exclusive property of Shenzhen Inovance Technology Co., Ltd. No
individual or entity may excerpt, reproduce, modify, translate, or distribute any content herein
without written consent from Inovance.

Legal action will be taken against infringement.

Trademarks

INOVANCE is a registered trademark of Shenzhen Inovance Technology Co., Ltd. and its affiliates.
All other trademarks or registered trademarks mentioned in this documentation are the property of
their respective owners. Unauthorized use of these trademarks by third parties for any purpose
without written authorization could violate the rights of their owners.

Disclaimer of Liability

Due to continuous updates and improvements of products and technologies, the content of this
documentation may not fully match the actual products. In the event of any discrepancies, the
actual products shall prevail.

The contents are subject to change without notice due to product upgrade.

Waste Disposal

The storage, use, and disposal of this product (including optional accessories) must comply with
local laws and regulations.

Qualified Personnel

The product/system described in this documentation may be operated only by personnel qualified
for the specific task in accordance with the relevant documentation, in particular its warning notices
and safety instructions. Qualified personnel can identify the risks of the product/system and prevent
possible dangers.

Proper Use of the Product

Proper transportation, storage, assembly, installation, commissioning, operation, and maintenance
are required to ensure the safe operation of the product without any problems. The required
ambient conditions must be met. All operations must follow the guidelines provided in this
documentation.
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Introduction

The MD610 is a standard AC drive specifically designed for fan and pump applications, delivering
enhanced performance for these loads.

The AC drive is suitable for varies industries including lithium batteries, logistics, air compressors,
PCB manufacturing, and forging presses.

Revision history
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Operating Panel" section.
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. Added the "CE Certification", "STO Safety Function
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Breaker And Fuse” on page 1538.

. Deleted UL-related content from “16.6.6 Cable”
on page 1561.

May 2026 A00 - Firstissue

Access to the guide

This guide is not delivered with the product. You can download the PDF version in the following
ways:

e Visit https://www.inovance.com/global, and choose Service&Support > Support >
Documentation Download.

e Scanthe QR code on the product with your smart phone.

e Scanthe QR code below to install My Inovance app, where you can search for and download user
guides.

Warranty disclaimer

Inovance provides warranty service within the warranty period (as specified in your order) for any
fault or damage that is not caused by improper operation of the user. Maintenance will be charged
after the warranty expires.

Even within the warranty period, maintenance can be charged for the following product damage:
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e Damage caused by operations not following the instructions in the guide

e Damage caused by fire, flood, or abnormal voltage

e Damage caused by using the product for unintended functions

e Damage caused by using the product outside the specified scope

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

When applicable, relevant maintenance fee will be charged according to the latest Price List of
Inovance. If otherwise agreed upon, the agreed terms and conditions shall prevail.

For details, see the Warranty Card.
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Fundamental Safety Instructions

1 Fundamental Safety Instructions

1.1

Safety Precautions

Safety Disclaimer

This chapter provides essential safety instructions for proper use of the product. Before using this
product, read through the guide and comprehend all the safety instructions. Failure to comply
with the safety instructions may result in death, severe injury, or equipment damage.

"DANGER", "WARNING", and "CAUTION" signs in this guide are only supplements to the safety
instructions, and do not reflect all safety instructions to be followed.

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

Inovance shall take no responsibility for any personal injury or property damage caused by
improper use.

Safety levels and definitions

é DANGER Indicates that failure to comply with the notice can result in death or severe
personal injury.

/!\WARNING Indicates that failure to comply with the notice may result in severe personal injury
or death.

ﬁ CAUTION Indicates that failure to comply with the notice may result in minor or moderate

injury or equipment damage.

Safety Precautions

Drawings in the guide are sometimes shown without covers or protective guards. Install the
covers or protective guards as specified first, and then perform operations in accordance with the
instructions.

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

Operators must take mechanical protection measures to protect their safety. For example, they
must wear safety shoes, safety clothing, safety glasses, protective gloves and sleeves, or other
protective equipment.

Unpacking

AWARNING

. Do notinstall the product in the case of any damage, rust, or signs of use on the product or accessories upon
unpacking.

« Do notinstall the product in the case of water seepage into the product or missing or damaged components
upon unpacking.

. Do notinstall the product in the case of any discrepancy between the product you received and the product
name on the packing list.
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ACAUTION

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

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

« Check whether there is damage, rust, or signs of bumping on the surface of the equipment and equipment
accessories before unpacking.

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

Storage and transportation

AWARNING

. Large or heavy equipment must be handled by qualified professionals using specialized hoisting equipment.
Failure to comply could result in personal injury or equipment damage.

« Before hoisting the equipment, ensure that components such as the front cover and terminal blocks are
secured firmly with screws. Loosely connected components may fall off and result in personal injury or
equipment damage.

. Do not stand or stay below the equipment when it is being hoisted.

. 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 could result in personal injury or equipment damage.

ACAUTION

. Handle the equipment with care and mind your steps during transportation to prevent personal injury 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 could result in personal injury.

. Store and transport the equipment strictly based on the requirements. Failure to comply may result in
equipment damage.

. Do not store or transport the equipment in environments with water splash, rain, direct sunlight, strong
electric field, strong magnetic field, and strong vibration.

. Do not store the equipment for more than three months. If the storage duration exceeds this limit, enhance
protective measures and conduct necessary inspections.

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

. Do not transport the equipment with other devices or materials that may harm or have negative impacts on
the equipment.

Installation

/A\ DANGER

. Ensure peripheral power distribution requirements are met, and select air switches, fuses, cables, and cable
terminals correctly.

« Use standard torque for screw fastening, and use appropriate terminal crimping design for crimping
terminals.

« Ensure heat dissipation requirements are met and design inlet and outlet airflow duct properly.

. Avoid environments with dripping water, conductive foreign objects (such as carbon fiber filaments,
conductive metal dust, metal chips), salt spray, etc.

Failure to follow the above instructions will pose a fire risk.

. The equipment must be installed by professionals who have received the electrical trainings and have
sufficient electrical knowledge. Non-professionals must not operate this equipment.
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AWARNING

. Read through the guide and safety instructions before installation.

. Do notinstall this equipment in places with strong electric or magnetic field.

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

« Do not wear loose clothes or accessories during installation. Failure to comply may result in an electric shock.

. Before installing the equipment in an enclosed environment (for example, a cabinet or case), use a cooling
device (for example, a fan or air conditioner) to cool the environment to the required temperature. Failure to
comply may result in equipment over-temperature or a fire.

. Do not retrofit the equipment.

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

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

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

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

The edges of the equipment metal enclosure are sharp. Note the following precautions during installation to
avoid personal injury or cable damage:

« When performing installation, handling, or maintenance operations, always wear cut-resistant gloves.
. Avoid direct skin contact with enclosure edges and cut surfaces during operation.

ACAUTION

« 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 product and causing faults. After
installation, remove the cloth or paper on top of the equipment. Failure to comply can block ventilation holes,
resulting in over-temperature caused by poor ventilation.

. 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, switch off all the power supplies of the equipment. Wait for at least the time designated on the
warning label before further operations because residual voltage still exists after power-off. Measure the DC
voltage of the main circuit and ensure that the voltage is within the safety range. Failure to comply can resultin
an electric shock.

. Do not perform wiring, remove the equipment cover, or touch the circuit board and other exposed live parts
with power on. Failure to comply can result in electric shock.

« Ensure the equipment is grounded properly. Failure to comply can result in electric shock.
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AWARNING

« Do not connect the input power supply to the output end of the equipment. Failure to comply can result in
equipment damage or even 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.

« Wiring cables must meet diameter and shielding requirements. The shielding layer of the shielded cable must
be reliably grounded at one end.

. Tighten the terminal screws with the tightening torque specified in the guide. Failure to comply may result in
overheat, damage to the connection parts, or fire.

. After wiring, 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.

« Avoid direct skin contact with enclosure edges and cut surfaces during operation.

« Route cables carefully during wiring. Avoid pressing them against sharp edges, which may cause squeezing
or cutting. It is recommended to use protective sleeves or route cables away from such edges.

. If the enclosure has a protective film, remove it only after installation is completed and all work involving
sharp edges has been finished.

ACAUTION

. Follow the 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.

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

Power-on

/A\ DANGER

« Before powering on, check that the equipment is installed properly with secure wiring and the motor can be
restarted.

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

. 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

. After wiring and parameter setting, perform a trial run 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. Failure to comply may result in fire.

. Before powering 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 injury or death.

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

The equipment features automatic restart. Never restore power supply or clear faults when the equipment is
in operation or under maintenance, or when personnel are in contact with the mechanism. Before enabling
the automatic restart function, ensure the following:

. No personnel are working on the load side, and no foreign objects cause blockages.
« All safety protection devices (such as safety doors, emergency stop circuits) are properly engaged.
« Prominent "Automatic restart" safety warning signs have been posted on the equipment and the site.
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AWARNING

. Do not touch the enclosure, fan, or resistor with bare hands. Failure to comply may result in burns.

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

« If the branch circuit protection device trips, the fault current may have been cut off. To reduce the risk of fire or
electric shock, inspect the current-carrying components and other parts of the equipment. Replace any
damage parts immediately. If the current element of the overload relay is burned out, replace the entire
overload relay.

Maintenance

/A\ 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 may result in an electric shock.

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

« When using a permanent magnet (PM) motor, do not touch the motor terminals while the motor is rotating,
because induced voltage may be present at the terminals even after the product is powered off. Failure to
comply can result in electric shock.

AWARNING

« Perform routine and periodic inspection and maintenance on the equipment in accordance with maintenance
requirements and keep a record.

Repair

/A\ 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 may result in 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.

AWARNING

« Submit a request for repair based on the warranty agreement.

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

« Troubleshooting and repair must be performed by professionals according to the repair instructions, with
repair records kept properly.

« Replace quick-wear parts of the equipment in accordance with the replacement instructions.

. Do not operate on damaged equipment. Failure to comply may result in death, personal injuries, or
equipment damage.

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

Disposal

AWARNING

« Dispose of the retired equipment in accordance with applicable national regulations and standards. Failure to
comply can result in property damage, personal injury, or death.
« Recycle retired equipment by observing industry waste disposal standards to avoid environmental pollution.
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Additional Precautions

Cautions for the dynamic brake

e Dynamic braking can only be used for emergency shutdown in case of equipment faults and
sudden power failure. Do not trigger faults or power failure frequently.

e When the equipment is operating at high speed, ensure an interval of more than five minutes for
the dynamic braking function. Failure to comply may result in damage to the internal dynamic
braking circuit.

e Dynamic braking is common in rotating mechanical structures. For example, when a motor has
stopped running, it keeps rotating due to the inertia of its load. In this case, this motor is in the
generating state and short circuit current passes through the dynamic brake. If this situation
continues, the drive, and even the motor, may be burned.

Precautions for grounding

When applications such as electric welders are involved, connect the PE cable of the motor to the
screws of the die-cast structural component of the drive. Failure to comply may result in motor
burnout.

Effects of electromagnetic fields on medical implants
The motor is hazardous to persons wearing medical implants nearby the equipment.

The electromagnetic field affects the function of medical implants being used (such as cardiac
pacemakers), resulting in malfunctioning.

Safety Labels

1.2

To ensure safe operation, comply with safety labels on the equipment and do not damage or
remove the labels. The following table describes the meanings of the safety labels.

Safety Labels Description

. Before using the equipment, read the guide and safety precautions carefully. Failure
A to comply may result in personal injury, death, or equipment damage.

« Do not touch the terminals or remove the cover with power-on or within 10 min after

& A C :' power-off. Failure to comply may result in electric shock.
10min

Industrial Information Security

The product provides interfaces for network connection and data transmission. To protect factories,
systems, machines, and networks from cyberattacks, it is essential to implement proper protection
mechanism for industrial security.

Customers are responsible for providing and maintaining a secure connection between the product
and their network or any other network to protect their factories, systems, machines, and networks

from unauthorized access. Such systems or machines can be connected to an enterprise network or
the Internet only when a secure connection is established and appropriate security measures (such
as using antivirus software or installing firewalls) are in place.
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Inovance continuously develops and improves its products and solutions to enhance safety. It is
strongly recommended that you update the product promptly and always use the latest version.

ACaution

Tampering with software (such as viruses, Trojans, and Worms) can lead to unsafe drive state, which can put the
device in an unsafe operation state. This may result in death, serious injury, and property damage. Observe the
following strictly.

o Always use the latest software version. If the product version is no longer supported or the latest version of
the program is not applied, customers are at increased risk of cyber-attacks.

« Take proper protection measures (including but not limited to deploying antivirus software, firewall, WAF,
IPS/IDS, situational awareness system, ID verification, and data encryption) to prevent files in the mobile
storage device from being damaged by malware and protect products, networks, systems, and interfaces
from unauthorized access, disturbance, intrusion, data disclosure, or information theft.

o Check all safety-related interfaces and settings after commissioning.
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List of Terms

Table -1 List of Terms

Function Name Description Alias
Input/Output DI Digital input terminal

Al Al Terminals

VDI Virtual digital input terminal

HDI High-speed digital input

DO Digital output terminal

AO AO terminal

VDO Virtual digital output terminal

HDO High-speed digital output

HDO pulse output High-speed pulse output terminal

(FMP)

Digital output (FMR) Open-collector digital output terminal

RO Relay output terminal

Application Application Macro Multiple default parameter sets are available.

Macro One macro is usually selected by users as the
basis, with some parameters modified based on
function requirements. The modified parameters
are then saved by users as the user-defined
parameter set, which can simplify the
commissioning process. Application macros are
divided into interface macros and industry-
specific macros.

Interface macro The parameter set in the interface macro mainly
applies to control interfaces such as digital input
(DI), digital output (DO), and analog input (Al),
facilitating commissioning on control interface
parameters.

Industry macros The application macro mainly applies to specific
industrial applications, such as fans and water
pumps, facilitating commissioning during
application.

Frequency Frequency Detection This function is used to set the detection value

detection (FDT) for the output frequency and the hysteresis value
for output action deactivation. The hysteresis
value is active only during deceleration.
Hysteresis does not occur in detection during
acceleration.

Jump Frequency Defines the jump frequency. The frequency jump
function enables the AC drive to avoid
mechanical resonance point of load.

Current Current detection The DO terminal outputs an active signal when
detection the output current of the drive keeps lower than

the setpoint for a period of time.
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Function

Name

Description

Alias

Load
monitoring

Load monitoring

Used to monitor input signals related to the
output speed (such as output current, output
torque, output power) of the drive, including
load loss monitoring and overload monitoring.

Load loss monitoring

Used to monitor whether load loss occurs (see
the description load loss below).

Overload monitoring

Used to monitor whether overload occurs (see
the description of overload below).

Overload

After the motor actual speed enters the user-
defined monitoring range, the drive samples the
current motor speed and monitoring signal, and
finds the corresponding upper and lower
boundary points of the monitoring signal on the
multi-point curve based on the current motor
speed. If the current load monitoring signal
exceeds the upper limit, the load is overlimit.

Load loss

If the current load monitoring signal exceeds the
lower limit, load loss occurs.

PID Process
Control

PID Process Control

As a general process control method, PID
process control is a closed-loop mechanism in
which each controlled variable is stabilized at
the target level. This is implemented through
proportional, integral, and derivative calculation
of the difference between the feedback signal
and the target signal of the controlled variable
and through adjustment of the AC drive output
frequency.

PID Proportional Integral Derivative
Kp Proportional coefficient
Ti Integral time
Td Derivative time
Acceleration Ramp function Ramp function generator
and generator (RFG)
deceleration/ | j0G1/2 Jog 1/2
Jog
Motorized Motorized Refers to the virtual potentiometer output by the

potentiometer

potentiometer

software, which can be set through parameters
in group P3.

Connector

Connector

Read-only parameters that allow you to view the
drive status and data or allow read and use by
other parameters.

Bit connector (B
connector)

The bit connector is sourced from the bit, which
can be 0 or 1 only. It can be used to monitor the
digital signal status in the system or used as a
binary signal source for certain functions.

Word connector (K
connector)

The word connector is divided into single-word
connector and double-word connector. This
connector can be used as the signal source of
some functions or used to monitor the status
word in the system.

Floating-point
connector (F
connector)

This connector is used to monitor floating-point
type data in the system or act as a signal source
for certain functions.
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Function Name Description Alias
Free function Free function module Multiple status signals and control signals are -
module used together to implement engineering control
requirements. Such signals include logic
operation, arithmetic function, word-bit
conversion, data conversion, switch function,
control function, multi-point curve, constant
setting. You can set related parameters as
needed to achieve simple logic operation.
Speed Droop control The operating frequency is automatically Softening
reference reduced upon excessive load. control, speed

drop

Jump Frequency

The target frequency is automatically adjusted to
skip the resonance point.

Dangerous
speed, jump
speed

Rotational direction of
the motor

Used to switch the motor operating direction
without changing the positive and negative signs
of the frequency reference.

Motor phase
sequence
switchover,
motor phase
sequence
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Function

Name

Description

Alias

Vector control

Vector control

The three-phase U/V/W current is divided into
id/iq to control the magnetic flux and torque
respectively. Direct torque control, which can
control speed and torque and features high
accuracy and dynamic responsiveness (similar to
DTC control)

Acceleration Torque

Used to calculate the acceleration/deceleration

Acceleration

Feedforward torque and compensate for the speed change, feedforward,
which can greatly reduce the demand for speed | acceleration
loop Kp, Ti, and dynamic response of the loop. feedforward

compensation,
torque
feedforward,
acceleration
compensation

Kp Indicates the proportional gain of the PI -
controller. The higher the Kp, the stronger the
control effect can be, such as the SVC speed loop
Kp.

Ti Indicates the integral time of the PI controller. -

The lower the Ti, the stronger the integral effect
can be, such as the SVC speed loop Ti.
Ki Indicates the integral gain of the Pl controller. -
The higher the Ki, the stronger the integral effect
can be (Ki=Kp/Ti).
I/F control The reference speed is used as the frequency for | Speed open loop

the output current at speeds close to 0 rpm in
SVC mode. The speed is not in closed-loop
control. It improves the stability at zero speed in
SVC mode.

control

Electromechanical time
constant

Indicates the time for the motor to drive the load
at rated torque to reach rated speed.

Mechanical time
constant, rated
motor start time

Overspeed control

The overspeed controller operates once motor
overspeed occurs to prevent further acceleration.

Stall control

V/f control

Indicates constant voltage/frequency ratio
control, which features stable control and is
insensitive to parameters. However, the dynamic
responsiveness and accuracy of V/f control
mode is not as high as other control modes.

Scaler control, V/
f control

DTC control

Indicates direct torque control, which can control
the speed and torque and features high accuracy
and dynamic responsiveness. This mode
corresponds to the vector control mode.
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Function

Name

Description

Alias

V/f control

Slip compensation

The rotor speed of the asynchronous motor is
lower than the set speed after the load is
applied. In slip compensation, the magnitude of
the load is estimated and the reference
frequency is boosted automatically to improve
the speed accuracy.

Slip
compensation

Overcurrent
suppression

When the output torque is high, the frequency is
automatically adjusted to reduce the output
current to prevent overcurrent during high load
or acceleration/deceleration.

Overcurrent stall
suppression

Torque boost

Indicates low-speed compensation for the stator
resistance voltage drop to ensure a constant air
gap flux (voltage/frequency) of the motor during
operation in V/f mode, keeping a good load
carrying capacity at low speed.

Torque
compensation,
voltage boost, IR
compensation

Oscillation suppression

In V/f control, the motor may oscillate during no-
load operation. In this case, use the oscillation
suppression function.

Resonance
suppression
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Function

Name

Description

Alias

Basic control

Active short circuit
control

In synchronous motor control, the drive shorts
the UVW output terminals together through IGBT
control to form a braking torque. The higher the
speed, the higher the braking torque. This
function can prevent motor runaway, preventing
the motor from rotating reversely at low speed or
coasting for a long time.

Electronic motor
stator shorting
function, internal
short-circuited
braking

Carrier frequency

Indicates the frequency of the output pulse

Pulse frequency,

voltage. switching
frequency
DPWM/PWM 5-segment pulsing: The IGBT switches on and off | 5-segment
four times for one carrier frequency cycle; 7- discontinuous
segment pulsing: The IGBT switches on and off pulse width
six times for one carrier frequency cycle. modulation/7-
segment

continuous pulse
width
modulation

Overmodulation

The output voltage in general control is low in
the field weakening range. Overmodulation can
increase the output voltage by up to 5%,
reducing the output current effectively under the
same load. However, the output harmonics may
be increased slightly.

Edge modulation

Carrier ratio

Indicates the ratio of effective carrier frequency
to the output frequency. The carrier ratio
indicates the number of pulses in a sinusoidal
wave current cycle. If the carrier ratio is low, the
pulse voltage is low, and the output current
cannot be controlled properly, which may result
in motor control error, overtemperature, and
demagnetization.

Carrier frequency
/ output
frequency

Random PWM

Overvoltage
Suppression

The carrier frequency changes randomly during
operation, so that the sharp noise of the carrier
frequency can be dispersed. After random PWM
is enabled, the motor may generate rustling
sound.

Used to prolong the motor deceleration time
during regenerative braking, preventing
overvoltage during quick deceleration.

Pulse frequency
wobble

V DCMax,
overvoltage stall
suppression,
overvoltage
control

Undervoltage
suppression

The motor speed is automatically reduced during
the voltage dip of power grid to generate power
to keep the AC drive bus free from undervoltage.
After the power grid is restored, normal
operation is restored. During long-term power
failure of the power grid, this function reliably
stops the motor to prevent the motor from
rotating freely.

Power dip ride-
through, voltage
dip resistance, V
DCMin,
undervoltage
stall
suppression,
undervoltage
control
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motor, the output voltage is adjusted
automatically based on the magnitude of the
load to achieve the energy-saving effect by
reducing the output current.

Function Name Description Alias
Basic control Over-excitation The excitation current is automatically increased | Flux braking

during deceleration, which increases the energy
loss. The overvoltage during deceleration can be
reduced and the motor can decelerate faster

Speed tracking In V/f and SVC control, a rotating motor can be Flying start,
started only after the motor speed is tracked restart at
before start. The speed tracking algorithm can rotating
estimate the motor speed upon start to allow
bumpless start.

Energy-saving control | In energy-saving control of the asynchronous Efficiency

optimization

Back EMF

When the motor is being driven to operate at
rated speed without load, the effective voltage
on the output cables (UV/VW/WU) is the rated
back EMF of the motor.

No-load current

During no-load operation in the non-field
weakening range of the asynchronous motor in
V/f mode, the output excitation current is the no-
load current.

Basic control

Mutual inductance

Indicates the main flux that can be generated
per unit current and the conductivity of the
magnetic circuit between the stator and the
rotor.

Inertia ratio

Indicates the inertia reference value for internal
calculation of the motor (Inertia ratio = Auto-
tuned inertia/Inertia reference value).

Number of motor pole
pairs

Determined by the internal structure of the

motor. The higher the number of poles, the
higher the output torque, and the lower the
mechanical speed can be.

Rated motor slip

Indicates the deviation between the actual rotor
frequency output and the reference frequency
during operation of asynchronous motors with
rated load.

Current Loop

Used to keep the feedback current consistent
with the current reference through different
model control to ensure dynamic
responsiveness.

Speed Loop

Used to keep the motor speed feedback be
consistent with the speed reference to meet the
requirements for speed control.
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Function Name Description Alias
Parameter Parameter auto-tuning | In vector control mode, motor resistance, Motor parameter
auto-tuning inductance, and other parameters shall be auto-tuning

known to establish an accurate calculation
model, which is used to calculate the flux,
torque, and speed of the motor. Parameter auto-
tuning must be performed in SVC control mode.
It is also recommended to perform auto-tuning
in V/f control mode to obtain better
performance.

Static auto-tuning

In static auto-tuning, the motor does not need to
rotate or disconnected from the load.

Dynamic auto-tuning

In dynamic auto-tuning, the motor must rotate
and be disconnected from the load.

With-load auto-tuning

In with-load auto-tuning, the motor can be
connected to the load and the motor may rotate
during auto-tuning.

Magnetic pole position
auto-tuning

Before starting the motor, perform magnetic
pole position auto-tuning because a motor that
connected to the load can be started properly
only with an accurate field position.

Phase searching
and magnetic
pole position
auto-tuning

Stator resistance, per-
unit value of rotor
resistance

The standard per-unit value is generally a
percentage. The actual motor parameters can be
calculated through the reference value. Per-unit
reference value of the resistor = Rated motor
voltage/(1.732 x Rated current) in Q. Actual
resistance value = Per-unit value of the resistor x
Reference value of the resistor.

Leakage inductance,
mutual inductance, Ld/
Lg inductance per unit
value

The standard per-unit value is generally a
percentage. The actual motor parameters can be
calculated through the reference value. Per-unit
reference value of inductance = Per-unit
reference value of the resistor /(2 x pi x rated
frequency) in units of H. Actual inductance value
= Per-unit inductance x Reference value of the
resistor.
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Description of Data Flow Diagram

Description Description z
PXXX(0) XXXX.1 Current motor and motor control parameters.
Description Description z Four groups of parameters corresponding to different motors can be set.
P Set values through parameters. SONL Current motor data is selected through MDS1/2.
PXXXX -

This parameter stores a 16-bit or 32-bit value, . .
€000 which can be read by other parameters through Description Read a 16- or 32-bit value through the parameter address.
address. 4 groups of motors can be set separately.
Current motor data is selected through MDS1/2,
This parameter stores a bit value (0 or 1), corresponding to current motor control parameters.

which can be read by other parameters through
address.

i l

C0001

Read a bit value (0 or 1) through the parameter address.

o D—|e5”i BLon f mot be set tel
YYYY Read the value of another parameter (16- or 32-bit) Eroups of MOtors can be set separately.

through the parameter address. Current moFordata is selected through MDS1/2,
corresponding to current motor control parameters.

Description
XZ

XXX Read the value of another parameter (one bit)
through the parameter address.

Description z Low-pass filter

If EXT1 is active, the value is set by parameter 1.

High-pass filter

If EXT2 is active, the value is set by parameter 2. with integral of small inertial element

Read a 16- or 32-bit value through the parameter address.
If EXT1 is active, the value is set by parameter 1. Low-pass filter. When the input signal

increases or decreases, it has different time constants.

If EXT2 is active, the value is set by parameter 2.
Description )

Read a bit value (0 or 1) through the parameter address.
If EXT1 is active, the value is set by parameter 1.

If EXT2 is active, the value is set by parameter 2.

Calculate the differential
~ Calculate the integral

Rate of change of the input signal is limited, with a rise time of 1/T.

+O Add/subtract the input value

Multiply the input value

Kp Tn
Yp| XEl Divide the input value(x/y)
Y PID regulator y
Yn|

Absolute value of signed values

Selection switch. Select one output from
several inputs based on the condition

Opposite to the signed values

Logic AND/OR/XOR

Set dead zone. When the input value is
in the dead zone, the output is always 0.

Logic NOT/OR/XOR

Enable delay, delay occurs when in the rising edge (0->1).

Compare the two input values

Disable delay, delay occurs when in the falling edge (1->0).

MAX| [MIN Select the maximum/minimum value
Bi-directional delay, delay occurs when the level changes.
S
Limit the input value . .
Delay the input signal by one pulse.
TN




Product Information

2.1

Product Information

Components

The following describes the layout of the drive with the 15 kW T4 model (11 kW to 15 kW) as an
example.

®
@
@
®

@
@
®

®

Figure 2-1 Product components
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2.2

Model

No. Name Description Reference
©) EMC/VDR grounding screw Selective grounding screw -
@ Operating panel display board Operating panel display and key | For detailed instructions, see
assembly operation area section "6.1 Operating Panel".
® Plastic top cover Used to protect the control -
section of the drive.
@ Expansion card Optional card assembly (non- Reserved function
standard)
® Terminal cover Used to protect main circuit -
terminals.
® Fan Used for heat dissipation. See details in “4.5.2.2 Air Duct
Design and Cooling” on page
80.
@ Nameplate Displays the product See details in “2.2 Nameplate
information. and Model” on page 37.
Control circuit terminal Used to transmit and feed back | See details in “4.7.1 Description
control signals. of Control Circuit Terminals”
on page 98.
©) Main circuit terminals Used to connect input and See details in “4.6.1

output cables.

Descriptions of Main Circuit
Terminals” on page 87.

Nameplate and Model

Product name

MD610: AC drive series
Model

S: Standard

MD610§ - £2R1 E§ - INT
@ ® ® 6 ® @
® Braking unit
B: With the braking unit
® S: with the STO function
@ INT: International version

Voltage class (V)

4T: Three-phase 380 V to 480 V

Output current (A)
TR5: 1.5
2R1: 2.1
3R8: 3.8

9R0: 9.0

176:176

Note: The rated current is configured based
on heavy-duty models, which is composed of
two digits and one letter. The letter R
represents the decimal point ".".
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Note

The following nameplate is used as an example. The actual nameplate is subject to the product.

Nameplate

Description of serial number

©) Internal code

Material code

® Manufacturer code

4: Suzhou Inovance

® Year
S: 2024
T: 2025
U: 2026
V: 2027
W: 2028
X: 2029
Y: 2030
Note: I/L/0/Q are not used.

INOVANCE

www.inovance.com

MODEL: MD610S-4T2R1BS-INT
INPUT:  3PH AC 380-480V 50/60Hz
G24A | P46A
OUTPUT: 3PH AC 0-480V 0-599Hz 0.75kW —

G:i21A | P38A oC bl
SIN: 0101CJ1445700001

IE2: 2.87%

@
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Suzhou Inovance Technology Co., Ltd.  Made in China
No. 52, Tian E Dang Road, Taihu Street, Wuzhong District,

215104, Suzhou City, Jiangsu Province, P.R. China

0101D059 4 S 7 00001

@e® 6

@ Month
1: January
2: February
3: March

A: October

C: December
® Lot number

00001: First

00002: Second

00003: Third

Range: 00001 to 99999
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2.3 Product Model List
Refer to the table below for the product model.
Table 2-1 Product models (three-phase 380 V to 480 V)
Struc Model Code G-type model (150% overload capacity) P-type machine (110% overload capacity)
ture Power Output Input Power Power Power | Output Input Power Power
(kw) current | current | capacity | capaci (kw) current | current | capacity | capacity
(A) (A) (kVA) | ty (kVA) (A) (A) (kVA) (kVA)
under under under under
400V 480V 400V 480 V
power | power power power
grid grid grid grid
T1 MD610S- 0101E834
ATTIR5-INT
0.37 1.5 1.7 1.3 1.4 0.75 2.1 2.4 1.9 2
MD610S- 0101E840
4T1R5BS-INT
MD610S- 0101E827
4T2R1-INT
0.75 2.1 2.4 1.8 2 1.5 3.8 4.6 3.5 3.6
MD610S- 0101E850
4T2R1BS-INT
MD610S- 0101E824
4T3R8-INT
1.5 3.8 4.6 3.5 3.6 2.2 5.1 6.4 4.9 5.1
MD610S- 0101E843
4T3R8BS-INT
T2 MD610S- 0101E822
AT5R1-INT
2.2 5.1 6.3 4.8 5 3 7.2 9 6.9 7.1
MD610S- 0101E842
4T5R1BS-INT
MD610S- 0101E829
4T7R2-INT
3 7.2 8.9 6.8 7 4 9 11.4 8.7 9
MD610S- 0101E836
4T7R2BS-INT
MD610S- 0101E828
4T9RO-INT
4 9 1.4 8.7 9 5.5 13 17 13 13.3
MD610S- 0101E845
4T9ROBS-INT
T3 MD610S- 0101E856
4T013-INT
5.5 13 16.8 12.8 13.2 7.5 17 22.7 17.3 17.6
MD610S- 0101E823
4T013BS-INT
MD610S- 0101E839
4T017-INT
7.5 17 22 16.8 17.3 11 25 33.4 25.5 25.9
MD610S- 0101E825
4T017BS-INT
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Struc Model Code G-type model (150% overload capacity) P-type machine (110% overload capacity)
ture Power Output Input Power Power Power | Output Input Power Power
(kw) current | current | capacity | capaci (kw) current | current | capacity | capacity
(A) (A) (kvA) | ty (kVA) (A) (A) (kvA) (kvA)
under under under under
400V 480 V 400 V 480 V
power | power power power
grid grid grid grid
T4 MD610S- 0101E837
4T025-INT
11 25 324 24.7 25.4 15 32 42.1 32.1 32.8
MD610S- 0101E857
4T025BS-INT
MD610S- 0101E838
4T032-INT
15 32 41.6 31.7 32.5 18.5 37 49.1 37.4 38.2
MD610S- 0101E852
4T032BS-INT
T5 MD610S- 0101E853
4T037-INT
18.5 37 48.7 37.1 38 22 45 60.1 45.8 46.7
MD610S- 0101E830
4T037BS-INT
MD610S- 0101E847
4T045-INT
22 45 58.5 44.6 45.8 30 60 71.6 54.6 56.1
MD610S- 0101E851
4T045BS-INT
T6 MD610S- 0101E835
4T060-INT
30 60 56.3 42.9 44 37 75 68.8 52.4 53.7
MD610S- 0101E846
4T060BS-INT
MD610S- 0101E832
4T075-INT
37 75 70.4 53.7 55.1 45 91 84.7 64.6 66.1
MD610S- 0101E854
4T075BS-INT
T7 MD610S- 0101E831
4T091-INT
45 91 86.3 65.8 67.6 55 112 104.2 81.9 81.3
MD610S- 0101E849
4T091BS-INT
MD610S- 0101E848
4T112-INT
55 112 107.6 82 84.1 75 150 139.9 106.6 108.9
MD610S- 0101E833
4T112BS-INT
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Struc Model Code G-type model (150% overload capacity) P-type machine (110% overload capacity)
ture Power Output Input Power Power Power | Output Input Power Power
(kw) current | current | capacity | capaci (kw) current | current | capacity | capacity
(A) (A) (kvA) | ty (kVA) (A) (A) (kvA) (kvA)
under under under under
400V 480 V 400 V 480 V
power | power power power
grid grid grid grid
T8 MD610S- 0101E841
4T150-INT
75 150 141.6 107.9 110.7 90 176 165.4 126.1 128.9
MD610S- 0101E826
4T150BS-INT
MD610S- 0101E844
4T176-INT
90 176 168.4 128.3 131.5 110 210 197.6 150.6 154
MD610S- 0101E855
4T176BS-INT
Note

The power capacity of the 400 V and 480 V grid is calculated based on 440 V AC and 528 V AC, respectively, con-
sidering the voltage fluctuation of the grid.
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3.1

Mechanical Design

Requirements for Extending Device Service Life

In the following environmental conditions, the service life of the G-type model is 5 years, which is an

estimated value based on the specified operating conditions and is not a guaranteed value, as the

actual service life of the device may be shortened due to harsh installation environments and

operating conditions.

Ambient temperature: Annual average 40°C

Load rate: 100% rated for G-type models

Operating time: 24-hour continuous operation per day;

Other factors: humidity lower than 95% RH without condensation, conductive dust, oil, salt mist,
or halogen-containing corrosive gases; balanced three-phase power supply voltage, no other
capacitive loads switchover on the same grid

When the following harsh conditions exist, the internal temperature of the drive can rise, leading to

a shortened service life of the drive.

To

Excessively high operating environment temperature; or air duct blockage caused by dust or
flocculent deposits; or improper cabinet cooling design leading to excessively high ambient
temperature at the air intake of the drive

Excessively high output current, frequent overload, or frequent excessive load fluctuation;
Excessive product service life, natural lifespan degradation, components worn-out
Conductive dust, oil, salt mist, or halogen-containing corrosive gases can cause premature
component failure. Unbalanced grid voltage may lead to abnormal and excessive bus voltage
fluctuation.

extend the service life of the drive, the following measures are recommended.

Reduce ambient temperature (e.qg., install air conditioner in the room). Install air filters to the
cabinet and regularly clean the air ducts. Optimize internal cabinet layout and cooling design.
For applications with excessive loads or frequent overload, it is recommended to replace with a
drive of higher power rating.

For drives used beyond their intended lifespan, to prevent unexpected damage and unnecessary
shutdown, it is recommended to perform maintenance in advance or replace the drive. For
details, contact Inovance.

Enhance external environmental protection to reduce the impact of harsh environments on the
drive. If three-phase power supply imbalance exists on site, premature drive failure may occur.
Therefore, itis recommended to install an input AC reactor.

4)-
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3.2

3.2.1

3.2.2

Environmental Requirements

Environment Requirements

Standard Environmental Resistance Requirements

Standard environmental resistance requirements include standards and requirements for transport

of drives with packaging, installation and operation of drives, and long-term storage of drives with

packaging. The following table lists standards and specifications for the drive, violation of which

can affect the device service life or result in faults. Make sure that the following standards and

requirements are met.

Property

Specifications

Environmental conditions during Transport with packaging

Ambient temperature

Mechanical
environmental
requirements

Temperature: -40°C to +70°C
Relative humidity: <95% RH, without condensation

Compliant with IEC60721-3-2 2K3 (GB/T 4798.2 2K1)
Vibration resistance: 5 Hz to 100 Hz: 0.01 g*/Hz; 200 Hz: 0.001 g°/Hz

Compliant with EN 60721-3-2 standard 2M3 class

Shock: Half-sine wave; 15 g/11 ms: three times per direction

Compliant with IEC 60068-2-27 (GB/T 2423.5)

Protection
requirements

Harmful chemical prevention: 2C2;

Compliant with IEC 60721-3-2 2C2 (GB/T 4798.2 2C2)

Mechanically active substance: 252;

Compliant with IEC 60721-3-2 252 (GB/T 4798.2 252)

Environmental conditions during installation and operation

Ambient temperature

Temperature: -20°C to +60°C (For temperatures above 50°C, derate 2.5% for every
additional 1°C.)

Relative humidity: <95% RH, without condensation

Compliant with IEC 60721-3-3 3K3

Installation altitude

For altitudes equal to or below 1000 m, derating is not required. For altitudes above
1000 m, derate 1% for every additional 100 m. For altitudes above 3000 m, contact
Inovance.

Mechanical
environmental
requirements

Vibration resistance: 5.0 Hz to 8.4 Hz, 3.5 mmp; 8.4 Hz to 200.0 Hz, 1.0 g, 10 cycles per
axial direction

Compliant with IEC60721-3-3 3M4 (GB/T 4798.3 3M4)

Overvoltage category
of the power grid

ovcli

Protection
requirements

Harmful chemical prevention: 3C2;

Compliant with IEC 60721-3-2 3C2 (GB/T 4798.2 3C2)

Mechanically active substance: 352;

Complies with IEC60721-3-2 352 (GB/T 4798.2 352)

Environmental conditions for storage with packaging

Ambient temperature

Temperature: -40°C to +60°C
Relative humidity: < 95% RH, without condensation;

Compliant with IEC60721-1-1 TK4 (GB/T 4798.1 1K4)
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Property Specifications

Protection Harmful chemical prevention: 1C2
requirements In areas with corrosive gases, the maximum relative humidity cannot exceed 60%.
Compliant with IEC60721-1-1 1C2 (GB/T 4798.1 1C2)

Mechanically active substance: 152

Complies with IEC60721-1-1 152 (GB/T 4798.1 152)

3.2.3 Reliable Design in Special Environment

Special standards and requirements for special environments with high temperature, low
temperature, vibration, or greasy dirt are shown below.

Temperature

Use the drive within the temperature range specified in “3.2.2 Standard Environmental Resistance
Requirements” on page 43. If the specified temperature range is exceeded, the service life of
electronic components can be significantly shortened. Therefore, take the following measures to
keep the drive temperature within the specified range.

Measures against high temperature:

e Install the drive in an electrical cabinet with temperature adjustable.

e Use forced ventilation in the electrical cabinet.

e Minimize vertical stacking installation of drives. If unavoidable, see guidelines in “4.5.2.1
Clearance Requirements” on page 77 for installation.

Measures against low temperature:

e Do not switch off the power supply of the drive. Do not start the equipment after it has been
thoroughly cooled by low temperature.
e Install heaters inside the electrical control cabinet.

Rapid temperature change:

e Install the drive in an electrical cabinet with temperature adjustable.
e Keep the drive away from high-power devices that generate heat during operation.

Humidity (condensation)

Use the drive within the humidity range specified in “3.2.2 Standard Environmental Resistance
Requirements” on page 43. Excessive humidity may cause corrosion and reduced insulation

performance.
Measures against high humidity:

e Install the drive in an electrical cabinet with temperature adjustable.
e Keep the drive away from devices that generate water mist.

e Sealthe electrical control cabinet and add desiccant.

e Install heaters in the electrical control cabinet.
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Condensation

Dust

Frequent start-stop cycles may cause rapid changes in humidity inside the control cabinet, or rapid
temperature changes in the environment, which may result in condensation. Condensation may
lead to reduced insulation or rusting.

Countermeasures:

e Take the preceding measures against high humidity.

e Do not switch off the power supply of the drive. Do not start the equipment after it has been
thoroughly cooled by low temperature.

e In environments with condensation and high humidity, it is recommended to start the heater for
at least half an hour before powering on a drive that have been idled for a long time, preventing
damage to the drive caused by condensation.

Dust can result in poor contact at contact points. Accumulated dust can absorb humidity, which
degrades the insulation performance and cooling effect. The dust accumulation in the cooling fins
can lead to temperature rise inside the drive. In addition, environments with floating conductive
powder can cause malfunction, insulation aging, or short circuit within a short period of time.

Countermeasures:

e Use adrive with high IP rating. Contact Inovance for details.

e Install the drive in a sealed control cabinet.

e Install filters at the air intake, and replace the filters regularly.
e Minimize the frequency of door opening/closing operations.
e Purify the air around the drive.

Corrosive liquids

Corrosive liquids adhering to high-voltage positions may induce surface tracking. Alkaline liquids
may cause PCBA corrosion and stress cracking in non-metallic materials.

Countermeasures:

e Use adrive with high IP rating. Contact Inovance for details.

e Install the ACdrive in a sealed control cabinet (seal the door with sealing strips, and protect the
cable inlet and outlet holes by high-protection connectors such as gland heads or seal with fire-
resistant mud).

e Minimize the frequency of door opening/closing operations.

e The cabinet door and cable inlet/outlet holes must be sealed.

Corrosive gases

Corrosive gases can easily corrode PCBA, connectors, and metal structural parts, and may cause
sulfidation corrosion of surface-mounted resistors.

Countermeasures:

e Use adrive with high IP rating. Contact Inovance for details.
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e Installthe ACdrive in a sealed control cabinet (seal the door with sealing strips, and protect the
cable inlet and outlet holes by high-protection connectors such as gland heads or seal with fire-
resistant mud).

e Itis recommended to install electrical products in an indoor environment with temperature and
humidity control, and where indoor and outdoor air does not circulate.

Cotton lint

Cotton lint can block the air duct of the drive, leading to overtemperature or shortening the service
life of power components.

Countermeasures:

e Use adrive with high IP rating. Contact Inovance for details.

e Install the ACdrive in a sealed control cabinet (seal the door with sealing strips, and protect the
cable inlet and outlet holes by high-protection connectors such as gland heads or seal with fire-
resistant mud).

e Install filters at the air intake and clean the filters regularly.

Conductive fibers

Conductive fiber-like substances may cause electrical short circuit at exposed high-voltage parts of
the product.

Countermeasures:

e Use adrive with high IP rating. Contact Inovance for details.

e Use air conditioners for heat dissipation in the cabinet.

e Installthe ACdrive in a sealed control cabinet (seal the door with sealing strips, and protect the
cable inlet and outlet holes by high-protection connectors such as gland heads or seal with fire-
resistant mud).

e Install filters at the air intake and clean the filters regularly.

e Use avacuum cleaner for routine cleaning in the cabinet. Do not use an air gun to blow dust off
the cabinet.

Conductive powder

Conductive powder may accumulate on exposed high-voltage parts, causing electrical short circuit.
Countermeasures:

e Use adrive with high IP rating. Contact Inovance for details.

e Installthe ACdrive in a sealed control cabinet (seal the door with sealing strips, and protect the
cable inlet and outlet holes by high-protection connectors such as gland heads or seal with fire-
resistant mud).

e Use air conditioners for heat dissipation in the cabinet.

Vibration/Shock

Use the drive within the vibration level range specified in “3.2.2 Standard Environmental Resistance
Requirements” on page 43. Exceeding the vibration range may cause loosening of structural parts,
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poor contact of the connector, and detachment of large components. Pay special attention in

environments with continuous shocks.

Countermeasures:

Use a drive of high IP rating, with vibration damping bracket installed ( “3.5.4 Anti-vibration Bracket”
on page 58). Contact the sales staff for details.

e Install the inverter in a floor-mounted cabinet.
e Do notinstall the drive in locations with strong vibrations, and keep it away from vibration

sources.

3.3 Product Dimensions

This section describes the dimensions of different models with different options.

Dimensions of the drive Dimensions of the drive
with the EMC shield with the through-hole
grounding bracket mounting bracket

.%“(
D

Dimensions of T1 to T5 models
with the junction box protection accessory

LA
\Ej

il ]
Dimensions of T6 to T8 models with Dimensions of the drive with Dimensions of T1 to T5 models
the junction box protection accessory the DIN guide rail (optional) with the anti-vibration bracket

Dimensions of T6 to T8 models
with the anti-vibration bracket

Figure 3-1 Product dimensions
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Table 3-1 Product dimensions

Dimension Structure (kw)
T1(0.37to | T2(2.2t04) | T3(5.5t0 | T4(11to15) | T5(18.5t0 | T6 (30to37) | T7 (45t0 55) | T8 (75 to 90)
1.5) 7.5) 22)
Outline | widt | W (drive) 70 (2.76) 75 (2.95) 90 (3.54) | 125(4.92) 165 (6.50) 195 (7.68) 250 (9.84) 270 (10.63)
dimen | h .
W1 (with - - - 174.7 (6.88) | 214.7(8.45) | 274(10.79) | 330(12.99) | 360 (14.17)
sions
through-
mm hole
(in.) bracket)
W2 (with 159 (6.26) | 159 (6.26) | 159 (6.26) | 175 (6.89) 175 (6.89) 205 (8.07) 280(11.02) | 280(11.02)
anti-
vibration
bracket)
Dept | D (drive) 169.5 (6.67) | 169.5 (6.67) | 190 (7.48) | 186 (7.32) 200 (7.87) 220 (8.66) 270(10.63) | 296 (11.65)
h
D1 (with 177.5(6.99) | 177.5 (6.99) | - - - - - -
DIN rail
accessory)
D2 (with 246.5 (9.70) | 246.5 (9.70) | 267 263(10.35) | 277(10.91) |260(10.24) |315(12.40) | 341(13.43)
anti- (10.57)
vibration
bracket)
Alti | H (drive) 217 (8.54) | 217(8.54) | 262 303(11.93) |330(12.99) |415(16.34) |520(20.47) | 545(21.46)
tude (10.317)
H1 (with 248(9.76) | 248(9.76) |303.5 370(14.57) |415(16.34) |515(20.28) | 614.5 663 (26.10)
EMC shield (11.95) (24.19)
grounding
bracket)
H2 (with - - - 343(13.50) | 370(14.57) |479.5 580(22.83) | 595 (23.43)
through- (18.88)
hole
bracket)
H3 (with 274.2 274.2 326 372(14.65) | 404(15.91) |487(19.17) |620(24.41) | 655(25.79)
junction (10.80) (10.80) (12.83)
box
accessory)
H4 (with 384.5 384.5 384.5 478.5 478.5 552(21.73) | 722(28.43) | 722(28.43)
anti- (15.14) (15.14) (15.14) (18.84) (18.84)
vibration
bracket)
Mount | b1 35(1.38) 37.5(1.48) |60(2.36) | 109 (4.29) 140 (5.51) 170 (6.69) 220 (8.66) 200 (10.63)
ing b2 45 (1.77) 45 (1.77) 60 (2.36) | 103 (4.06) 140 (5.51) 170 (6.69) 220 (8.66) 200 (10.63)
hole
c 5.5 (0.22) 5.5 (0.22) 5.5(0.22) | 7.5(0.30) 8(0.31) 8(0.31) 10(0.39) 12.5 (0.49)
mm
(in) h 206 (8.15) | 206 (8.15) | 252(9.92) | 289 (11.38) | 314(12.36) | 400(15.75) |500(19.69) |525(20.67)
Mounting hole ®5(0.20) | ®5(0.20) | ®5(0.20) | b6 (0.24) 6 (0.24) 6 (0.24) 7 (0.28) $10(0.39)
mm (in.)




Mechanical Design

Dimension Structure (kw)
T1(0.37to | T2(2.2t04) | T3(5.5t0 | T4(11to15) | T5(18.5t0 | T6 (30to37) | T7 (45t0 55) | T8 (75 to 90)
1.5) 7.5) 22)
Tightening torque 1.2 1.2 1.2 2.8 2.8 2.8 4.5 13.0
N-m
Overall weight 1.25(2.76) |1.36(3.00) |2.08 4.01(8.84) |5.94(13.10) |15.14 24.8(54.68) | 29.5 (65.03)
kg (Lb) (4.59) (33.38)

3.4

3.4.1

This equipment must be operated only by trained and qualified electrical personnel. Non-

Safety Description

professionals are not allowed.

Installation Instructions

AWarning

Thoroughly read the safety instructions and user guide 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 can result in mechanical hazards.

Do not wear loose clothes or accessories during installation. Failure to comply may result in 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 a fire.

Do not modify this equipment.

Do not rotate the equipment components or loosen fixed bolts (especially those marked in red) on equipment
components.

When the equipment is installed in a cabinet or a terminal device, an protective enclosure against file,
electrical disturbance, and mechanical damage 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 equipment on an incombustible object such as metal and do not touch or attach the equipment to
combustibles. Failure to comply can result in fire.

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. Failure to comply can block ventilation holes,
resulting in over-temperature caused by poor ventilation.

Resonance may occur when the equipment operating at a constant speed switches to variable speed
operations. In this case, install the vibration-proof rubber under the motor frame or use the vibration
suppression function to reduce resonance.
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3.4.2

3.4.3

Installation Method

Table 3-2 List of installation methods

Installation method
Rated voltage = =
Structure (kw) . Through-hole Guide rail
(V) Backplate mounting . .
mounting mounting
380 T1(0.37to 1.5) Yes - Yes
T2 (2.2t0 4) Yes - Yes
T3 (5.5t0 7.5) Yes - -
T4 (11 to 15) Yes Yes -
T5(18.5t0 22) Yes Yes -
T6 (30 to 37) Yes Yes -
T7 (45 to 55) Yes Yes -
T8 (75 to 90) Yes Yes -
Note

« For details on backplate mounting methods, see “5.3 Backplate Mounting” on page 117.

Installation Direction

AWarning

o Incorrectinstallation direction may cause overtemperature alarm or damage.

« Install the AC drive upright, as shown in the following figure. Do not lie the AC drive on its back or side, or
install it in the upside-down direction.

Flat mounting

)

®

Upside-down mounting

Figure 3-3 Installation direction
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3.4.4

Installation Tools

Table 3-3 Mechanical installation tools

Tool

Description

Illustration

Electric drill and drilling bit

Used to drill mounting holes on the
mounting surface.

Phillips screwdriver

Used to tighten or loosen screws. For
screwdriver models corresponding to
different power ratings, see Table 2-4.

Straight screwdriver

Used to disassemble the top cover and
the knock-out holes.

Tape measure

Gloves

Used to measure the mounting
dimensions of the equipment.

Used to prevent static electricity.

Torque wrench

Used to verify the torque during
installation.

Socket wrench

Used to adapt to different bolt models.

Extension bar

Used to operate a torque wrench in
narrow spaces.

In backplate mounting, the screw specifications required for installing the drive with screws are

shown in the table below.

Table 3-4 Specifications of the screw and screwdriver

Structure Power rating (kW) Screwdriver model | Screw specification Tightening torque
and quantity (N-m)
T 0.37to 1.5 Phillips PH2 M4 SEMS screw x 3 1.2
T2 2.2to4 Phillips PH2 M4 SEMS screw x 3 1.2
T3 5.5t07.5 Phillips PH2 M4 SEMS screw x 4 1.2
T4 11to 15 Phillips PH2 M5 SEMS screw x 4 2.8
T5 18.5t0 22 Phillips PH2 M5 SEMS screw x 4 2.8
T6 30to 37 Phillips PH2 M5 SEMS screw x4 | 2.8
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Structure

Power rating (kW)

Screwdriver model

Screw specification
and quantity

Tightening torque
(N-m)

T7 45to 55 Phillips PH3/10# M6 SEMS screw x 4 4.8
socket
T8 751090 13# socket M8 SEMS screw x 4 13

3.5

3.5.1

Mounting Accessories

Application conditions and functions:

EMC Shield Grounding Bracket

The EMC shield grounding brackets are used in scenarios where the cable shield requires 360°

grounding.

Applicable model:

The EMC shield grounding brackets are divided into signal cable shield grounding bracket and

power cable shield grounding bracket, as shown in the figure below.

Grounding bracket of
signal cable shield

Grounding bracket of
power cable shield

Figure 3-4 EMC shield grounding bracket

Table 3-5 EMC shield grounding bracket model

Structure (kW)

Bracket model

T1(0.37 to 1.5)

MD630-AZJ-A3T1

(
T2 (2.2t0 4)
T3 (5.510 7.5) MD630-AZ)-A3T3
T4 (11to 15) MD630-AZ)-A3T4
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Structure (kw) Bracket model
T5(18.5 to 22) MD630-AZJ-A3T5
T6 (30to 37) MD630-AZJ-A3T6
T7 (45 to 55) MD630-AZJ-A3T7
T8 (75 to 90) MD630-AZ)-A3T8

Dimension drawing:

The installation dimensions of the EMC shield grounding bracket corresponding to different volumes

are shown in the figure below. Unit: mm (in.)

Figure 3-5 Installation dimensions of EMC shield grounding bracket

Table 3-6 Installation dimensions of EMC shield grounding bracket

Structure (kW) Dimension (mm (in.))

a b ( d
T1(0.37t0 1.5) 56 (2.20) 70 (2.76) 42 (1.65) 48.2 (1.90)
T2 (2.2t0 4) 56 (2.20) 70 (2.76) 42 (1.65) 48.2 (1.90)
T3 (5.5t0 7.5) 71 (2.80) 85 (3.35) 52 (2.05) 50.5 (1.99)
T4 (11to 15) 47.1(1.85) 122 (4.80) 82(3.23) 44 (1.73)
T5(18.5 t0 22) 72(2.83) 164.4 (6.47) 100 (3.94) 51(2.01)
T6 (30 to 37) 101 (3.98) 192.6 (7.58) 80 (3.15) 42.2 (1.66)
T7 (45 to 55) 120 (4.72) 245 (9.65) 94.5(3.72) 73.5(2.89)
T8 (75 to 90) 140 (5.51) 265 (10.43) 118 (4.65) 77.7 (3.06)

Noteror details on installing the EMC shield grounding bracket, see “5.7 Installation of Cable Shield

Grounding Bracket” on page 128.
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3.5.2 Through-hole mounting bracket

Application conditions and functions:

The through-hole mounting bracket is applied in scenarios requiring air duct cleaning or when the
cabinet features no internal heat dissipation.

Applicable model:

@ Through-hole mounting bracket

Figure 3-6 Through-hole mounting bracket

Table 3-7 Models of through-hole mounting brackets

Structure (kW) Bracket model
T4 (11to 15) MD630-AZ)-A1T4
T5(18.5 to 22) MD630-AZJ-A1T5
T6 (30 to 37) MD630-AZJ-A1T6
T7 (45 to 55) MD630-AZ)-A1T7
T8 (75 to 90) MD630-AZJ-A1T8

Dimension drawing:

The dimensions of the through-hole mounting brackets corresponding to different volumes are
shown in the figure below. Unit: mm (in.)
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Figure 3-7 Dimensions of through-hole mounting bracket

Table 3-8 Dimensions of through-hole mounting bracket

Structure (kw) Dimension (mm (in.))

a b H h h1 ®D
T4 (11to 15) 174.7 (6.88) 158 (6.22) 343 (13.50) 220 (8.66) 61.5(2.42) 6 (0.24)
T5(18.5t022) |214.7 (8.45) 198 (7.80) 370 (14.57) 220 (8.66) 75 (2.95) 6 (0.24)
T6 (30 to 37) 274 (10.79) 240 (9.45) 479.5 (18.88) 350 (13.78) 69.5 (2.74) 7(0.28)
T7 (45 to 55) 330(12.99) 300(11.81) 580 (22.83) 450 (17.72) 50 (1.97) 8(0.31)
T8 (75 to 90) 360 (14.17) 320 (12.60) 595 (23.43) 450 (17.72) 75 (2.95) 10(0.39)

Note

For details on mounting embedded brackets, see “5.4 Through-hole Mounting” on page 118.

3.5.3 Options for Guide Rail Installation

Application conditions and functions:

The DIN rail mounting accessory is used to facilitate screw mounting and reduce installation time.
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Applicable model

i W

DIN guide rail accessory

Figure 3-8 DIN rail mounting accessory

Table 3-9 List of DIN rail mounting accessory models

Structure (kW)

Model

T1(0.37t0 1.5)

MD630-AZJ-A4T1

T2(2.2t0 4)

MD630-AZJ-A4T1

Dimension drawing:

The mounting dimensions of the DIN rail mounting accessory corresponding to different volumes are

shown in the figure below. Unit: mm (in.)

i

\

Figure 3-9 Mounting dimensions of the DIN rail mounting accessory

Table 3-10 Mounting dimensions of the DIN rail mounting accessory

Structure (kw)

Dimension (mm (in.))

C

T1(0.37 to 1.5)

70 (2.76)

T2 (2.2t0 4)

8(0.31)

217 (8.54)
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Note

For details on mounting guide rails, see “5.5 Guide Rail Mounting” on page 123.

3.5.4 Anti-vibration Bracket

Application conditions and functions:

Anti-vibration brackets are designed for use in high-vibration and high-shock environments, such as
punch presses, to reduce the impact of vibration on the drive.

Anti-vibration bracket

ﬁ Anti-vibration bracket

Figure 3-11 Anti-vibration bracket for T6 to T8 models
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Table 3-11 Models of anti-vibration brackets

Structure (kW) Bracket model
T1(0.37to 1.5) MD610-AZJ-A2T2
T2 (2.2t0 4) MD610-AZJ-A2T2
T3 (5.5t07.5) MD610-AZJ-A2T2
T4 (11 to 15) MD610-AZJ-A2T4
T5(18.5t0 22) MD610-AZ)-A2T4
T6 (30 to 37) MD630-AZ)-A2T6
T7 (45 to 55) MD630-AZ)-A2T7
T8 (75 to 90) MD630-AZJ-A2T8

Dimension drawing:

The installation dimensions of the anti-vibration brackets corresponding to different structures are
shown in the following table. Unit: mm (in.)

Figure 3-12 Mounting dimensions of the anti-vibration bracket for T1 to T5 models
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Figure 3-13 Mounting dimensions of the anti-vibration bracket for T6 to T8 models

Table 3-12 Mounting dimensions of the anti-vibration bracket

Structure (kw) Dimension (mm (in.))

a b H h ®D
T1(0.37 t0 1.5) 159 (6.26) 130 (5.12) 384.5(15.12) | 356.5(23.29) | 9 (0.35)
T2(2.2t0 4)
T3(5.5t07.5)
T4 (11to 15) 175 (6.89) 135 (5.31) 478.5(18.84) | 448(17.64) | 9(0.35)
T5(18.5 t0 22)
T6 (30 to 37) 205 (8.07) 165 (6.5) 552 (21.73) 526 (20.7) 8.5(0.33)
T7 (45 to 55) 280 (11.02) 170 (5.31) 722 (28.43) 685 (26.97) | 12(0.47)
T8 (75 to 90) 280 (11.02) 170 (5.31) 722 (28.43) 685 (26.97) |12(0.47)

3.5.5 Junction box accessory

Application conditions and functions:

The junction box protection accessory is installed below the main circuit terminals of the drive. Itis
primarily used in environments with graphite dust or carbon fiber filaments to prevent foreign
particles such as dust from entering the drive. Its main application is in lithium battery production
workshops.
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Figure 3-14 Junction box protection accessory for T1 to T5 models

j¢]

B |

] 0

Junction box protection accessory

T -

Figure 3-15 Junction box protection accessory for T6 to T8 models

Table 3-13 Model of junction box protection accessory

Structure (kW) Bracket model
T1(0.37to 1.5) MD630-JXH-A5T1
T2 (2.2t0 4) MD630-JXH-A5T1
T3 (5.5t07.5) MD630-JXH-A5T3
T4 (11 to 15) MD630-JXH-A5T4
T5(18.5t0 22) MD630-JXH-A5T5
T6 (30 to 37) MD630-JXH-A5T6
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Structure (kw)

Bracket model

T7 (45 to 55)

MD630-JXH-A5T7

T8 (75 to 90)

MD630-JXH-A5T8

Dimension drawing:

The following table shows the dimensions of the junction box accessory corresponding to different

volumes. Unit: mm (in.)

H2

Figure 3-16 Mounting dimensions of the junction box accessory protection for T1 to T5 models
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Figure 3-17 Mounting dimensions of the junction box accessory protection for T6 to T8 models

Structure (kw)

Dimension (mm (in.))

a b H h H2
T1(0.37 to 1.5) 71(2.80) 85.5 (3.37) 66.3 (2.61) 36.5 (1.44) 69.7 (2.74)
T2(2.2t0 4) 71 (2.80) 85.5 (3.37) 66.3 (2.61) 36.5 (1.44) 69.7 (2.74)
T3 (5.5 t0 7.5) 85 (3.35) 92 (3.62) 41.5(1.63) 72.3 (2.85) 76.5 (3.01)
T4 (1110 15) 125 (4.92) 96.2 (3.79) 114.2 (4.50) 83.4 (3.28) 84.1(3.31)
T5 (18.5 to 22) 168.4 (6.63) | 96.2 (3.79) 105 (4.13) 72 (2.83) 88.7 (3.49)
T6 (30 to 37) 188.4 (7.42) | 81.2(3.2) 80.8 (3.18) 72 (2.83) -
T7 (45 to 55) 249 (9.80) 108.5 (4.27) 110 (4.33) 100 (3.94) -
T8 (75 to 90) 269 (10.60) | 96.7 (3.81) 120 (4.72) 110 (4.33) -
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4 Electrical Design

4.1 AC Drive and Peripherals

When the drive is used to control motors, you must install a variety of electrical devices on the input

and output sides of the drive to ensure system safety and stability. The following figure shows the

system composition.

Three-phase AC power supply

Circuit breaker

Fuse
AC drive External
operating
Electromagnetic [io} = panel
contactor { Q LCD operating panel
E SOP-20-MD6
Input reactor
ﬂ LED operating panel
MD-BP-M
EMC filter oy 4 LED operating panel
MD-BP-S

PEBR+ - PE

Output reactor

To prevent an electric shock,
ground the motor and AC drive properly.

If the regenerative energy from the
motor is too large for the drive to
disippiate and an overvoltage fault

¢ ' - . Grounding
is reported, install an external braking resistor.

Figure 4-1 System connection diagram

Table 4-1 Description of electrical peripherals

Component

Installation ; o
. Function description
position

Circuit breaker

Input side of the Installed between the power supply and input side of the drive.

drive Circuit breaker: Cuts off the power supply when overcurrent occurs on downstream devices,

preventing accidents.

Leakage breaker: Provides protection against potential high-frequency leakage current during
operation of the drive, preventing electric shock and even fire accidents. Choose proper leakage

breaker according to the actual applications.

Fuse

Electromagnetic

contactor

Input side of the
drive

Input side of the

drive

Provides protection in case of short circuit to protect downstream semiconductors.

Used to power on or off the drive. Do not use the contactor to power on or off the drive

frequently (ON/OFF interval must be at least one hour).

AC input reactor

Input side of the

drive

1. Improves the power factor on the input side.

Effectively eliminates high-order harmonics on the input side, preventing damage to other
equipment caused by voltage waveform distortion, therefore eliminating input current

imbalance caused by power phase imbalance.
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Installation
Component " Function description
position
EMC filter Input side of the Reduces the conduction and radiation interference output by the drive, as well as the conduction

drive

interference from the power end to the drive, improving the anti-interference capability of the

drive.

Braking Resistor

Input side of the

drive

A drive with the model name containing letter B is equipped with a built-in braking unit. After
the braking resistor is connected to the braking unit, the braking resistor consumes regenerative

energy during motor deceleration.

Output reactor

Output side of the

drive

Harmonics are present in the output side of the drive. When motor is far from AC drive, there is
excessive distributed capacitance in the circuit. Certain harmonics may cause resonance in the

circuit, which can:

. Degrade the motor insulation performance and damages the motor in the long
time.

« Generate significant leakage current, causing frequent protection trips in the drive.
An output reactor can protect motor insulation and reduce bearing current.

Motor

Output side of the

drive

Select an applicable motor.

Note: For selection of electrical peripherals, see “ Accessory Specifications” on page 1537.

4.2 Electrical wiring diagram

The typical wiring diagrams for the standard model and bus model of the AC drive are shown in the

figure below.

Q: The symbol represents the main circuit terminals.

@: The symbol represents the control circuit terminals.
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4.3

Braking resistor

S
| Dland DO +24V
| op

IForward running/ E00-00=1

I
L £00-00=1 A
1S10P E00-01=4 ||
1Jog/Stop o—',LlL
! E00-02=9 | |
'Fault reset T
tulti-reference 1 E00-03=12

E00-04 =13
|

Multi-reference 2

11 ON
OFF

W W

S1 S2S34S5

—®com
)i
Grounding* @
sTOinput” | sto1  CN§|
[
|14, [[sro2
L +24v
} CcoM
g s S T,EN,;,
: Relay contact function JT/A
| selection
| Rated load: 1/8
I 3A/250 VAC 3 A/30 VDC T/C
! = le
N
i
Interface for N2

} external operating
: panel

OFF(Default)

Open collector output:
0-24 VDC/0 -50 mA

I
I
I
Pulse sequence output: !
0-100 kHz |
I
]

Open collector:
0-24 VDC/0-50 mA

N E3-00 Aland AO |

Analog output function :
selection |

=~ 0VDC to 10 VDC/0 mA to 20mA |

-10Vto+10V/

I
I [ !
:i:‘ T I
b i H Maximum rate |
N N 115200 bps !

]

I
I
0mA to 20 mA |
i E2-73 I
- Al2 function selection |
-10Vto+10V/ |

|

T
@ Grounding 0 mA to 20 mA

port*

Figure 4-2 MD610S wiring

DIP switch for
function
selection

1

Note

« DI5*: DI5 supports 20 kHz high-speed pulse input.

« Grounding*: Connect the cable shield to the grounding bracket when the signal cable is too long or

interfered.

e STO input*: STO models +24V/STO1/STO2 are shorted by default. If external function safety wiring is required,

remove the shorting wiring.

o AI2*: 52 and S3 DIP switch ON status are mutually exclusive. Do not switch to the ON status at the same time.
The temperature sampling supports PT100/PT1000/KTY84-130/PTC130.

« Expansion interface *: Reserved interface.

« No function*: By default, no functions are preset for the terminals. The terminal functions are determined by

parameters.

Requirements on Power Grid System Compatibility

Grid systems compatible

According to IEC 60364-1-2005 standard, this series of drives do not support delta-connected grids

and are suitable for the following grid systems:

e TN
o TT
o IT

The meanings of the letters for the three grid systems TN, TT, and IT are as follows:

e First letter: Indicates the relationship between the power supply and ground.

= T: Aspecific live part of the power supply is directly grounded.
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= |: All live parts of the power supply are isolated from the ground, or a specific live part is
grounded through a high resistance.

e Second letter: Indicates the relationship between the equipment enclosure and ground.

= T: The equipment enclosure is directly grounded, and this grounding system is independent of
the power supply grounding.

= N: The equipment enclosure grounding is directly bonded to the power supply grounding (in
AC systems, the system grounding point is the neutral point where available. In the absence of
a neutral point, a specific live conductor of the power system can be used as the grounding
point).

General grid requirements

Input grid voltage range: three-phase 380 Vto 480V, -15% to +10%; frequency: 50/60 Hz + 5%
Overvoltage category of the grid is OVCIIl and pollution degree is PD2.

Installation altitude requirements

The maximum installation altitude is 3000 m, with rated height lower than or equal to 1000 m. For
altitudes above 1000 m, derate 1% for every additional 100 m. The maximum altitude is 3000 m.
Derating is not needed for altitudes lower than 1000 m.

Requirements in special environments

See “16.5.2 Environment-based Derating” on page 1535 for requirements in special environments.

4.3.1 TN

TN system: The neutral point of the power transformer is grounded (the neutral point is grounded;
in the absence of the neutral point, one of the phase conductors is grounded). Protective grounding
is applied on the electrical device enclosure, and the power supply ground is connected to the
device ground. The TN system is divided into three types, TN-S, TN-C, and TN-C-S based on the

connection relationship between the neutral conductor N and the protective grounding conductor
PE.

e TN-S system: The neutral conductor N and the protective grounding conductor PE are separate,
but these two conductors are connected only at the power supply side, as shown in the figure
below.

Models with built-in filters and models with optional external EMI filters can be used in TN-S
systems.
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Power supply Distribution Eleqtrical
system device

F= Y Y o0 T L1
[
F=/ Y Y Nio---0 ® 2
[
L_m____o____o o
[
P O---0 N
\
fffffffffffff PE

Grounding at the
power supply

|

Groundingin the
distribution system

1

AC drive

parts

Exposed conductive

Figure 4-3 TN-S system (neutral conductor N and protective grounding conductor PE are separate)

TN-C system: The neutral conductor N and the protective grounding conductor PE are combined

into a single cable PEN, which runs throughout the entire system, as shown in the figure below.
Models with built-in filters and models with optional external EMI filters can be used in TN-C

systems.

Power supply

Groun_ding atthe
power supply

L1

L2

L3

Distribution Electrical
system device
---Or--- L
O --- L
,,,O,,,,
O - PEN
‘
|
| JE I D I _
‘ ‘ |
I AC drive |
I
I

Grounding in the
distribution system

parts

Exposed conductive

Figure 4-4 TN-C system (neutral conductor N and protective grounding conductor PE combined into

a single cable PEN)

TN-C-S system: The neutral conductor N and the protective grounding conductor PE are

combined into a single cable PEN in a specific area of the system. From a designated separation

point onward, they are divided into two independent conductors, N and PE, as shown in the

diagram below.

Models with built-in filters and models with optional external EMI filters can be used in TN-C-S

systems.
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Power supply Distribution Eleqtrical
system device

[ 7YY o O ® L1
[
F= Y Y o ° L2
[
L,NY\,,,,O,,, @ |_3
[
‘ N
[
| PEN
[Tt O - PE
| |
| |
| | L — _
| |

L L AC drive
— — L - - - - - - =
Grounding at the Groundinginthe  Exposed conductive
power supply distribution system parts

Figure 4-5 TN-C-S system (neutral conductor N and protective grounding conductor PE are

separate)

= This series of drives are applicable only to star-connected power grids. Therefore, it can be
used in TN systems of star-connected power grids (where the neutral conductor N is
grounded), but cannot be used in TN systems of delta-connected power grids.

= This series of drives equipped with built-in filters and external optional EMI filters cannot be
used on TN systems with delta-connected power grids.

Power supply Distribution Electrical
system device
r- VYN p0o--0 . L1
[ iy
s fmj—f—o—f—o ® L2
== ==
R L3
Lo ]
r--O0---0 { PE
1 G 7:
! AC drive |
I
= Lomm o !
Grounding at the Exposed conductive
power supply parts

Figure 4-6 TS-S system (delta-connected power grid, with power grid grounded through one phase

conductor)

Phase conductor grounding in TN system: In cases where asymmetrical grounding occurs in a TN
system (phase conductor L1 grounded for example), the grounding switches for both the Y-
capacitors (line-to-ground) and line-to-ground varistors of the drive must be disconnected.

4.3.2 T

TT system: The neutral point of the power supply transformer is grounded, and the equipment
enclosure has been applied with protective grounding. However, the grounding of the power supply
transformer and the grounding of the electrical equipment are independent of each other, with no
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electrical connection between the two grounding points. There are two types of TT systems: one with
a neutral conductor N, and one without a neutral conductor N, as shown in the figure below.

e Models with built-in filters and models with optional EMI filters can be used on TT systems with a
neutral conductor N.

e Models with built-in filters and models with optional EMI filters cannot be used on TT systems
without a neutral conductor N. On such systems, the EMC/VDR grounding screw for the internal Y
capacitor and line-to-ground varistor in the drive must be disconnected.

Power supply Distribution Electrical
system device
e oo ° L1
[
F-/YYNi0---0 ° 2
[
Y Y O----O T 13
[
s O---0 N
| |
| PE
[
‘
| ~ L 1 __ L _ —
: | :
L ‘ AC drive |
[
— — - - - - ‘
Grounding at the Groundinginthe  Exposed conductive
power supply distribution system parts

Figure 4-7 TT system (with independent neutral conductor and protective grounding conductor)

Power supply Distribution Electrical
system device
F= (Y Y M 0---0 T L1
|
F-CY Y Niio---0 ® L2
[
\77m,,,,o,,,,o l ? L3
[
[
| | |
[
| T PE
|
[ ‘
[ L4 -
| [
L I AC drive :
[
e — - - - - - - = ‘
Grounding at the Groundinginthe  Exposed conductive
power supply distribution system parts

Figure 4-8 TT system (without neutral conductor but with protective grounding conductor)

4.3.3 IT

IT system: The neutral point of the power transformer is ungrounded (or grounded through a high
impedance), and protective grounding is applied on the equipment enclosure.

When the drive is installed on an IT power grid, the line-to-ground voltage of one phase may exceed
the line voltage. To prevent damage to the drive, disconnect the EMC/VDR grounding screws for
both the Y-capacitor (line-to-ground) and line-to-ground varistor of the drive, as shown in the
following figure.
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4.4

4.4.1

Power supply Distribution Elec_trical
system device
oYY o50 ° L1
[
F-/Y Y Niio---0 . L2
I
= — m____o____o L3
I
b OO ———— A ———— N

B
—
|
|
—
|
@
|
el
m

T

. [
[
‘ AC drive :
— = L ,,,,,,, ‘
Grounding at the Groundinginthe  Exposed conductive
power supply distribution system parts

Figure 4-9 IT system (with N connector and without N conductor)

Basic Electrical Safety Precautions

Short-circuit protection

AWarning

An excessively high grid impedance can result in an electric shock or fire.

When the short-circuit current is excessively low, the protective device may not operate at all or may
not operate in time, which may result in an electric shock or a fire.

e Ensure that the short-circuit current at the power input terminals of the drive can reach the
tripping current of the protective device when short circuit or ground fault occurs between
cables.

e Ifthe short-circuit current during a ground fault is insufficient and does not reach the tripping
current of the protective device, especially on a TT grid where the required short-circuit current
may be extremely low, install an additional residual current device (RCD).

Note

A residual current device (RCD) is defined as a mechanical switching device or a combination thereof, capable of
making, carrying, and breaking currents under normal operating conditions, and designed to open its contacts
when the residual current reaches a specified value under defined conditions. Residual current devices (RCDs)
are primarily used to provide protection against dangerous and potentially fatal electric shocks, as well as to
protect against fire hazards caused by sustained ground fault currents.

AWarning

An excessively low power grid impedance may cause electric shock or fire.
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When the short-circuit current is excessively high, the protective device may be damaged due to its
inability to interrupt this current, which can result in an electric shock or a fire.

Ensure that the unregulated short-circuit current at the power input terminals of drive does not
exceed the breaking capacity of the protective device.

Causes of short circuit:

Unusual impedance reduction or insulation failure occurs between two live conductors with a high
potential difference, causing electrical breakdown or arcing, which leads to a short circuit. The
short-circuit current in this case is excessively high, which can easily result in device damage, grid
tripping, or a fire. General causes:

e Conductive solid particles: Environments in industries such as metalworking, plastic machinery,
mining, and metallurgy often contain metal shavings, carbon powder, conductive carbon fibers
or similar, which can easily enter the device and cause short circuit.

e Conductive liquids: Cutting fluid from machine tools can enter the device, or water may enter the
device due to inadequate protection.

e Corrosive gases: Gases containing halogen elements (such as sulfides, bromine) or ammonia can
cause internal corrosion of the device, leading to arcing and short circuit.

e External short circuit: The insulation of cables after prolonged operation in high temperature can
be degraded and damaged, leading to phase-to-phase arcing, phase-to-ground arcing, or
ground fault of the braking resistor. The drive can provide protection against this type of short
circuit generally.

e Motor insulation damage: The insulation degradation causes short circuit between winding turns
or between windings and ground. The drive can provide protection against this type of short
circuit generally.

In what situations must a short-circuit protection device be used?

To prevent internal short circuit in the drive due to uncontrollable factors such as component or
insulation failure, install a fuse or circuit breaker. This protects the drive and input cables and
prevents damage to adjacent devices, which reduces the risk of fire and electric shocks.

Use the specifications recommended in “16.6.2 Circuit Breaker And Fuse” on page 1538.

The safe configuration diagram for fuses/circuit breakers is shown below.
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|

e g

Input cable 7N

Circuit breaker

Figure 4-10 Fuse configuration diagram

Figure 4-11 Circuit breaker configuration diagram

Note

Use the AC drive strictly based on the requirements in the user guide to prevent unnecessary short circuit events.

« Use the specifications recommended in “16.6.2 Circuit Breaker And Fuse” on page 1538. When a short circuit
occurs, an improperly selected drive may fail to protect itself in time, causing the fault to escalate and
potentially resulting in property damage or even personal injury.

« Use of aged cables and motors may result in short circuit, which can damage the device or lead to a fire.

4.4.2 Overload protection

AWarning

« Use the drive within the rated specifications. Derate the drive for use outside the specifications. Failure to
comply can damage the drive.

o When one drive is used to drive multiple motors simultaneously (one-to-multiple), install a thermal relay on
each motor. Failure to comply can damage the motor, or even cause a fire.

Principle of overload protection:

The drive provides protective functions against drive overload and motor overload. The drive
monitors key parameters such as the internal DC bus voltage, output voltage, output current, and
heatsink temperature in real time, ensuring that the power semiconductor devices and other main
power components inside the drive operate within the allowable range, preventing damage such as
overcurrent or overtemperature of the main power components. In addition, the drive checks
whether the motor is overloaded based on the rated motor parameters, actual operating state of the
motor, and motor overload protection time curve, protecting the motor with different loads. When
drive overload or motor overload is detected and the specified time is reached, the drive
immediately stops output and reports an overload fault.
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Measures to avoid overload:

Normally, the drive power and motor power must meet the steady-state mechanical load

requirements, with the allowable overload capacity and startup capability of the drive and motor

taken into account. If the overload capacity of the drive or motor is exceeded due to excessively low

power rating, user a higher power rating of the drive or motor. Common causes of overload and

corresponding precautions are listed in the table below.

Common causes of overload

Precautions

The load is excessive.

Reduce the load.

The acceleration/deceleration
time is excessively short and the
acceleration/deceleration
frequency is excessively high.

Adjust the acceleration/deceleration time and acceleration/deceleration
frequency.

Overload occurs during low-
speed operation.

1. Reduce the current during low-speed operation.
2. Increase the motor speed.

3. In applications with frequent operations at low speed, user a drive with
higher power rating and replace with a variable frequency motor, as
demonstrated below.

« Effect of low-speed operation on the drive: During low-speed operation,
temperature rise of power semiconductor devices inside the drive is
intensified. Therefore, long-term operation at low speed requires derating
or higher power rating.

« Effect of low-speed operation on the motor: Standard motors are
typically designed for power frequency and can operate stably for long
periods at rated frequency and rated speed. However, the cooling fan of a
standard motor is usually shaft-mounted, so when the motor runs at low
speed, the fan speed decreases, resulting in reduced cooling capacity.
When using a standard motor, even if operating below the rated current,
motor overload may still occur during low-speed operation (in this case,
the motor is indirectly overloaded and should be derated for use). Long-
term low-speed operation can damage the motor due to improper heat
dissipation. In this case, it is recommended to take additional auxiliary
cooling measures on the motor, use a motor with higher power rating, or
use a variable frequency motor. This is because the cooling fan of a
variable frequency motor usually operates on an independent power
supply, unaffected by motor speed, which can ensure continuous cooling
of the motor.

Overload occurs due to motor
demagnetization.

Over-excitation operation of the motor or improper control parameter
settings may lead to motor demagnetization (magnetic saturation) and
increased losses. Adjust related parameters properly.

Overload occurs due to improper
parameter settings

For example, the V/f curve setting does not match the motor
characteristics. Improper parameter setting can cause motor control
oscillation and trigger an overload fault. Adjust the related parameters.
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Common causes of overload

Precautions

Overload occurs due to
excessively long motor cables and
excessively high carrier
frequency.

Due to leakage current, in certain harsh load conditions, the drive overload
fault may be triggered. Select the appropriate motor cable length and
carrier frequency derating requirements according to the model
specifications. When the cable length is excessively long, install an output
AC reactor. If the load requirement is still not met when the carrier
frequency is derated, use a drive with higher power rating.

Overload occurs when multiple
motors are driven by one drive.

When one drive is used to control one motor, the drive can protect the
motor against overload. However, when one drive is used to drive multiple
motors simultaneously (one-to-multiple), the current detected by the drive
is the total output current instead of the actual current of each motor. In
this case, the drive cannot effectively protect the motor against overload.
Therefore, install a thermal relay between the drive and motor, so that the
motor power supply can be disconnected by the thermal relay upon motor
overload.

4.5 Cabinet Design

4.5.1 Recommended Cabinet Layout

Typical scenario description

The cabinet contains the Easy series PLC and related modules. The customer's host controller

connects to the 485 interface of the PLC controller to send commands. The PLC controller, acting as
the master station, connects to the 485 interface of the MD610 AC drive and the SV630 servo drive to
achieve multi-axis control. Feedback signals (speed and angle) of the motor are transmitted to the

AC drive and servo drive through the encoder interface.

Host
controller

AC drive cabinet

EtherCAT| |EtherCAT| |EtherCAT| |EtherCAT

AC drive | | AC drive| | ACdrive| | Sv610

75kW| | Z5kwW || Z5kw | | 7.5 kw

Power| Power | Power| Power
cable | cable | cable | cable

Figure 4-12 Communication topology
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Recommended cabinet layout

Figure 4-14 High-height cabinet
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Table 4-2 Equipment wiring color

Type Color Wiring diagram English Abbreviation
AC and DC power Black Black BK

supply

External power Orange Orange 0G

supply

Neutral wire Light blue Light blue LBU

AC control Red Red RD

DC control Blue Blue BU
Grounding cable Yellow-green Yellow/Green GNYE

4.5.2

4.5.2.1

Heat Dissipation Design

Clearance Requirements

Notesefore installing the AC drive in the cabinet, design the cabinet to ensure sufficient clearance for installa-

tion and heat dissipation. Take the following factors into consideration:

« When multiple AC drives are installed together, install them side by side and align their top edges, especially
when using drives of different sizes.

« Inapplications requiring AC drives to be installed in multiple rows, install an air guide plate to prevent
overtemperature or overload faults caused by heat dissipated from the lower row to the upper row.

« Reserve sufficient clearance according to the power rating of the AC drive. The recommended installation
methods include single-layer installation and multi-layer installation.

Installation space for an individual drive

When installing an individual drive, reserve sufficient clearance around the drive, as shown in the
following figure.

Air outlet Air outlet

JIL

%izZzZzZZZ o

Clearance

- _ Airinlet direction

Air outlet direction

VVAirinlét' Airinlet
Front view Side view

Figure 4-15 Installation space for an individual drive
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Table 4-3 Installation space requirement for an individual drive

Model/Power rating Clearance (mm)
(kw) A B1 B2 C

0.37to0 2.2 20 100 100 40
3to7.5 30 100 100 40
11to 15 30 150 150 40
18.5t0 22 30 200 150 40
30to 37 50 200 200 50
45to 55 50 300 300 50
75to 90 50 300 300 50

Installation space for multiple drives

When installing multiple drives side by side, reserve sufficient clearance around the drive, as shown
in the following figure.
Air outlet Air outlet Air outlet Air outlet

JILJIC I JIU

7/ Fan Fan 2277 77777777772 T B

Clearance

. Airinlet direction

Air outlet direction

||| a ||| e ||\ vem | e
7 Airinlef Airinlet 7 Airintef Airinlet
Front view Side view

Table 4-4 Installation space requirements (side-by-side installation of drives)

Model/ | Clearance (mm)

Power A B1 B2 C D
rating (kw)

0.37to 2.2 |20 100 100 40 30 (ambient temperature:
50°C)

0 (ambient temperature:
40°C)

3to7.5 30 100 100 40 30 (ambient temperature:
50°C)

0 (ambient temperature:
40°C)

11to 15 30 150 150 40 30 (ambient temperature:
50°C)

0 (ambient temperature:
40°C)
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Model/
Power
rating (kw)

Clearance (mm)

A

B1

B2

D

18.5to0 22

30

200

150

40

30 (ambient temperature:
50°C)

0 (ambient temperature:
40°C)

30to 37

50

200

200

50

50 (ambient temperature:
50°C)

0 (ambient temperature:
40°C)

451055

50

300

300

50

50 (ambient temperature:
50°C)

0 (ambient temperature:
40°C)

75to 90

50

300

300

50

50 (ambient temperature:
50°C)

0 (ambient temperature:
40°C)

Minimum peripheral clearance requirements for multi-tier installation of multiple drives are shown

in the following diagram.

Air outlet Air outlet Airoutlet

N

,/‘

L

J

L

%/E M/

Fan

Fan V777

Airinlet

7z |
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2 || ez
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e

==t
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Side view

Airinlet

Clearance

- _ Airinlet direction

Air outlet direction

Figure 4-16 Installation space (multi-row installation of drives)




Electrical Design

Table 4-5 Installation space (multi-row installation of drives)

Power
rating (kw)

Clearance (mm)

B1

B2

C

D

0.37to 2.2

20

100

100

40

30 (ambient

temperature:

50°C)

125

0 (ambient

temperature:

40°C)

3to7.5

30

100

100

40

30 (ambient

temperature:

50°C)

125

0 (ambient

temperature:

40°C)

11to 15

30

150

150

40

30 (ambient

temperature:

50°C)

150

0 (ambient

temperature:

40°C)

18.5t0 22

30to 37

30

50

200

200

150

200

40

50

30 (ambient

temperature:

50°C)

150

0 (ambient

temperature:

50 (ambient

temperature:

40°C)

50°C)

400

0 (ambient

temperature:

40°C)

45to 55

50

300

200

50

50 (ambient
temperature

1 50°C)

400

0 (ambient

temperature:

40°C)

75to 90

50

300

300

50

50 (ambient

temperature:

50°C)

400

0 (ambient

temperature:

40°C)

4.5.2.2

Air Duct Design and Cooling

Air duct design for the naturally-ventilated cabinet

Air intake requirements

» The airinlet of the cabinet must be at least 50 mm lower than that of the AC drive.

= If multiple drives of different dimensions are installed in the cabinet, the air intake of the

cabinet must be lower than the air intake of the lowermost drive.

The following figure shows the air intake channel of a naturally-ventilated cabinet
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' f f f ' == Hot air
' f f f ' —> Cooling air
; 3
% ™ -
Ji I
250 mm ﬁ ﬁl
Air inlet opening — [E— —>
location = | = =

> | > >

Figure 4-17 Air intake channel of a naturally-ventilated cabinet

e Air outlet requirements

= The hot air flows upward. Therefore, open the air outlet at the top of the cabinet and make the
outlet face the air outlet of the drive, so that hot air can be discharged from the cabinet.

= If exhaust ducts are used, the air outlet can be located around the cabinet, but must be higher
than the air outlet of the drive.

The following figure shows the exhaust duct of a naturally-ventilated cabinet
- - -

=P Hot air
=—> Cold air

IR

Figure 4-18 Exhaust duct of a naturally-ventilated cabinet

Air duct design for the fan-cooled cabinet:

e Airintake requirements:

= The airinlet of the cabinet must be at least 50 mm lower than that of the AC drive.

= If multiple drives of different dimensions are installed in the cabinet, the air intake of the
cabinet must be lower than the air intake of the lowermost drive.

= In most scenarios, installing a fan at the air intake blows the air into the cabinet, which may
lead to uneven airflow distribution across drive. Therefore, do not install a fan at the air
intake.

The following figure shows the air intake channel of a fan-cooled cabinet
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<= —p
>
f f f =P Hot air
1 f f =—> Cooling air
286
]250mm
Air inlet opening =
location =
—

Figure 4-19 Air intake channel of the fan-cooled cabinet

e Air outlet requirements:
Install the exhaust fan at the top of the cabinet or on the side near the top of the cabinet, and

make the fan face the air outlet of the drive, as shown below.

—p

=P Hot air
= Cold air

b ol

> | > >

Figure 4-20 Air outlet channel diagram 1 for the fan-cooled cabinet

If the air outlet top cover of the cabinet is too close to the air outlet of the exhaust fan, the
performance of the fan will be degraded, resulting in significant increase in resistance and
decrease in air volume. In this case, the air volume of the drive will be decreased and the drive
will be heated up. Therefore, ensure that the air outlet top cover is at least 200 mm away from

the air outlet of the exhaust fan, as shown in.
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IR

< «m-»
t
t ot
[

2200 mm

mmp- Hot air
C— > Coldair

Figure 4-21 Air outlet channel diagram 2 for the fan-cooled cabinet

Cooling specifications:

Power Airflow Rated output heat | Rated output heat | Effective | Effective Mini
dissipation of G dissipation of P area of | area of mum
model model the the required
cabinet | cabinet | nominal
air air airflow
intake: outlet: for
cabinet
fan
(kw) (CFM) (m3/hr) | (W) (BTU/hr) | (W) (BTU/hr) | cm? cm? CFM
0.37 / / 29 99 35 119.4 24 32 22.7
0.75 / / 34 116 54 184.3 24 32 22.7
1.5 12.6 21.42 58 197.9 76 259.3 24 32 22.7
2.2 23 39.1 74 252.5 103 351.4 37.5 50 41.4
3 17 28.9 100 341.2 129 440.2 37.5 50 30.6
4 17 28.9 114 389 174 593.7 37.5 50 30.6
5.5 31 52.7 174 593.7 242 825.7 54 72 55.8
7.5 31 52.7 210 716.5 344 1173.8 54 72 55.8
11 55.7 94.7 349 1190.8 491 1675.3 96 128 100.3
15 57.5 97.8 391 1334.1 482 1644.6 96 128 103.5
18.5 91.8 156.1 513 1750.4 674 2299.8 127 170 165.2
22 85 144.5 571 1948.3 856 2920.8 127 170 153
30 130 221 612.2 2089 807.2 2755 216 290 260
37 130 221 755.1 2577 948.9 3238 216 290 260
45 150 255 824.8 2815 1057.5 3609 216 290 300
55 150 255 1008.1 3440 1436.6 4902 216 290 300
75 167 285 1297 4426 1613.1 5504 435 580 335
90 190 325 1556.5 5311 1862.8 6356 435 580 380
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4.5.2.3

For example, on the cut-out plate shown in the following figure, the size of each hole is Cx C, and
there are 9 holes in total. Therefore, the effective area of the air intake is 9 x C x C.
u2

Ul

Figure 4-22 Cut-out board of air intake

The preceding tables apply to only an individual product. When multiple drives are installed in the
cabinet, the total ventilation area is the sum of all the above-mentioned ventilation areas. If the air
outlet is installed with a filter screen, the air outlet resistance increases substantially. In this case,
the minimum effective area of the air outlet is 1.2...1.5 x values listed in the preceding table. The
ventilation area in the preceding tables refers to the actual through-hole area of the opening. The
ventilation area is calculated by the following: opening area x opening rate.

When multiple drives are installed in the same cabinet, the total required ventilation area is the sum
of the air inlet and outlet areas of each drive. For example, when a 22 kW drive and an 11 kW drive
are installed together, the cabinet's required air inlet area is 126.96 + 96 = 222.96 cm?, and the
required air outlet area is 128 + 169.28 = 297.28 cm?2.

In active air ventilation mode, a fan is installed at the top of the cabinet to draw hot air out of the
cabinet. This is a commonly used ventilation mode. To ensure that the hot air can be exhausted to
the outside, the total air volume of the fan cannot be smaller than that of all drives in the cabinet.
When a 22 kW and an 11 kW drives are installed in the cabinet, the required nominal airflow for
cabinet fanis 100.3 + 153 = 253.3 CFM, meaning the fan must have a nominal airflow equal to or
higher than 253.3 CFM.

Cooling Mode of AC Drive Cabinet

Hot air back flow is the most common problem in the drive control cabinet. The mechanism of hot air
back flow is as follows:

e Due to suction of the fan, the air pressure at the control cabinet air intake is lowered down.
However, the hot air discharged from the drive accumulates at the top of the control cabinet,
causing the air pressure to rise.

e Due to the pressure difference between the intake and outlet of the control cabinet, the air in the
cabinet flows from the high pressure area to the low pressure area. The air speed is related to the
area of the air intake and outlet of the control cabinet and the air flow volume.

e Ifthe hot airis not isolated from the cold air, the hot air discharged by the drive will again be
drawn into the drive by the fan, heating the drive significantly.

Solutions to prevent hot air recirculation inside the control cabinet include the air deflector solution
and the exhaust duct solution, both of which can isolate the hot air discharged by the drive from the
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cold air at the air intake of the drive, ensuring that the air intake temperature during operation of the
drive is within the allowable range.

- -

=P Hot air
—> Cooling air

Air baffle —J \
Air baffle
Air in'let =
opening
location —
=

Figure 4-23 Using air deflector to prevent hot air recirculation

- -

-

=P Hot air
—> Cooling air

Exhaust duct

t
b
585

Airinlet

opening =

location —
=

Figure 4-24 Using exhaust duct to prevent hot air recirculation

4.5.3 Cabinet Design that Meets EMC Requirements

Installation precautions for the control cabinet

e The fewer and smaller the holes in the cabinet, the better the anti-interference capacity can be.
The maximum diameter of a hole on the metal contact surface in the cabinetis 100 mm. Pay
special attention to the size of the grid holes at the cold air intake and outlet.

e Weld the steel panels together without holes to achieve the optimal electrical connection. If
welding is not possible, do not paint the gap between panels and install special conductive EMC
bars to realize galvanic connection. Generally, reliable conductive bars are made of flexible
silicon with the surface covered by a metal mesh. Additional conductive gaskets are needed
between metal surfaces to enhance the contact between them. The maximum distance between
assembly screws is 100 mm.

e Make sure that a high-frequency grounding system has been established in the cabinet. This is to
prevent voltage difference and form structures that can shield against radiation. Use short and
flat low-inductance copper braids to improve the performance of high-frequency grounding
system. High-frequency single-point grounding cannot be used due to the long distance in the
cabinet.
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Use of only conductive EMC shield gaskets is not enough to achieve protective grounding. To
ensure electrical safety of the parts, a low-frequency grounding system is required. Follow local
regulations to design protective grounding.

Recommended wiring requirements of the cabinet system

Grid

Install the control devices and drive devices into two separate cabinets.

For installation involving multiple cabinets, use the grounding cable with a cross-sectional area
of at least 16 mm? to connect the cabinets. This is to ensure equipotentiality between the
cabinets.

For installation involving only one cabinet, install different devices into different areas inside the
cabinet according to the signal intensity.

Apply equipotential bonding to devices in different areas inside the cabinet.

Shield all the communication (such as RS485) cables and signal cables that routed out from the
electric cabinet.

Install the power supply input filter inside the cabinet to a place near the input interface of the
cabinet.

Protect each grounding point in the cabinet by spray coating.

AC drive cabinet Control cabinet

Carry out equipotential bonding fof the two devices.

Control area /

Controller Hub

The metal mounting backplate in|the cabinet miist be grounded.
Apply spray protection wmﬂnetal connection position.

I
: Drive area
= =

Thefilter, reactor , and metallic housing

L ACdrive AC drive and wire ferrule shall be bonded properly controller
with the metallic mounting plate
that has been grounded.

o[ o o | &
|

| ! Equipotential bonding

3 > :‘j ¢ |—_r| > 1 e []
|
‘ I
I
PE = | [ PE =
I | Shield 360° connecting
I
} |
: : ******* 1/0 signal cable and commu
| | Grid
Motor: Motor: —————  Bonding lead and PE termin.
I
cable: cable! ———  Powercable
| |
_ i
******* Motor cable
()

Figure 4-25 Recommended wiring of the cabinet system
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4.6 Main Circuit Connection

4.6.1 Descriptions of Main Circuit Terminals

The main circuit terminals of the AC drive are in a double-row layout. The layout of main circuit

terminals of each model are as shown below.

R

YRR

S T

CHARGE

@

% R‘%:‘ @%u

J

EMC

L

D
L

CHARGE

D]

\&1

Figure 4-27 Main circuit terminal layout diagram for T3 (5.5kW-7.5kW) models

Iz

Qe

{ ©lerl+1-1®

It
7]

[ e

Figure 4-28 Main circuit terminal layout diagram for T4 (11kW-15kW) to T5 (18.5kW-22kW) models
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Figure 4-30 Main circuit terminal layout diagram for T7 (45kW-55kW) models
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Figure 4-31 Main circuit terminal layout diagram for T8 (75kW-90kW) models

The following table describes the function of main circuit terminals.

Table 4-6 Main circuit terminal description for T1 (0.37kW-1.5kW) to T8 (75kW-90kW) models

Mark Name Function
R,S, T Input terminals of three-phase Connected to the three-phase AC
power supply input power supply.
BR, + Braking resistor connection

terminals

Connected to the braking resistor.

Positive and negative terminals of
DC bus

Used as the input point of the
common DC bus.
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Function
Connected to a three-phase motor.

Mark Name

u,Vv,w Output terminal

Grounding terminal (PE)

Protective grounding

Note

When installing the main circuit terminals for T4 (11kw~15 kW) ~ T5 (18.5 kW) models, screws may easily fall off;

please install with caution.

The following diagram shows the dimensions of the main circuit terminals of each structure.

(5x7.5=)31.5

M3.5 bolt

16

CHARGE

@
=

(4x7.55)30

Figure 4-32 Main circuit terminal dimension diagram for T1 (0.37 kW-1.5 kW) to T2 (2.2 kW-4 kW) (unit:
mm)

(5X9.52=)47.6

951 M bolt

L

1855

CHARGE

@m,
ol

9.52

(4X9.52=)38.08

Figure 4-33 Main circuit terminal dimension diagram for T3 (5.5 kW-7.5 kW) (unit: mm)
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(5X15.7=)78.5

15.7 14

RISITIU]

Pl :@:@%

23.15

(4x15.7=)62.8

AT 11

[ Al

Figure 4-34 Main circuit terminal dimension diagram for T4 (11 kW-15 kW) (unit: mm)

(5x20.2=)101
202 18
RISITIU[] V[ W Wbt
= = =
& " \& v 7 N7/
7 7 7 |

28

(4x20.27)80.8

Figure 4-35 Main circuit terminal dimension diagram for T5 (18.5 kW-22 kW) (unit: mm)

t=— 40.4 60.5 40.4 —

—=20.2 |~— —20.2 =—
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| &

<4N — -
[e3]

@ IBR]+ | —

—=[20.2 =1 18 I—
l~— (4x20.2=)80.8 —~

W —M6 bolt

Figure 4-36 Main circuit terminal dimension diagram for T6 (30 kW-37 kW) (unit: mm)
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(33X52)165
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(33x4=)132

Figure 4-37 Main circuit terminal dimension diagram for T7 (45 kW-55 kW) (unit: mm)

183.0
34.0— M10 bolt

—34.0—
— - 47.0-".31.5.

T | UlV]w

LR EIEE
lellelfsls]

47.5

2T QIBRI + | =] @ |2
—36.0— —133.5—
—36%x4=144.0—

Figure 4-38 Main circuit terminal dimension diagram for T8 (75 kW-90 kW) (unit: mm)

4.6.2 Connection Between Main Circuit Terminal and Power Supply, Motor, and
Braking Resistor

Wiring requirements for main circuit terminals

e Theinput power cables and output motor cables of the drive can generate strong
electromagnetic interference. When these cables are routed in parallel with control circuit cables
for a long distance, electromagnetic coupling can be generated, which affects normal operation
of the drive. Therefore, keep a separation distance of at least 30 cm between main circuit cables
and signal cables.

e Main circuit cables include the input R/S/T cable, output U/V/W cable, DC bus (positive and
negative), and braking cable. Signal cables include the /0 signal cable and communication
cable. Cable ducts must be connected and grounded properly. Aluminum cable trays ensure
equipment equipotential bonding. The filter, drive, and motor must be properly bonded to the
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system (machine or device). All conductive metal contact surfaces at these bonding interfaces
must achieve full surface contact, and the mounting areas must be applied with spray coating.

[l

Power Motor
supply

Braking resistor

Figure 4-39 Wiring of the terminal block in the main circuit

Wiring in an IT grid system

In an IT grid system, disconnect the EMC/VDR selective grounding screw. Failure to comply can

damage the drive, as shown below.
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5E

Figure 4-40 Disconnecting EMC selective grounding screw for T1 (0.37 kW to 1.5 kW) to T5 (18.5 kW to
22 kW) models

EISI‘”UIV\W

®E g

Figure 4-42 Disconnecting EMC selective grounding screw for T7 (45 kW to 55 kW) models



Electrical Design

Figure 4-43 Disconnecting EMC selective grounding screw for T8 (75 kW to 90 kW) models

Motor cable length requirements

During operation of the drive, the quick on-off of the power switching transistor can lead to

excessive dv/dt on the output side. Therefore, when the motor cable is too long, excessive voltage

stress can be imposed on the motor winding, leading to insulation breakdown. Use motors that

comply with IEC60034-25 IVIC B or motors with excellent insulation performance and high voltage

resistance. In addition, distributed capacitance on a cable increases linearly with the length of the

cable, and may easily result in high harmonic current.

When the motor cable is longer than the maximum length recommended in the following table,

install an output reactor on the output side of the drive, or use a motor conforming to technical
specifications in IEC60034-25 IVIC B. The output reactor can reduce the voltage stress on the motor

winding.
Rated power of the drive Regular asynchronous motor cable length (non-shielded cable in V/f
mode)
Without output reactor With output reactor
0.37 kw <200 m (carrier frequency reduced | > 200 m
to 1 kHz)
0.75 kw <300 m (carrier frequency reduced | >300m
to 1 kHz)
1.5 kw <500 m (carrier frequency reduced | >500 m
to 1 kHz)
=22.2 kw <500 m (carrier frequency reduced | >500 m
to 2 kHz)
Note

e InSVC control mode, the maximum length of ordinary asynchronous motor cables without an reactor is 100

m.

« The length of the shielded cable is 2/3 of the length of the shielded cable.
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Requirements on the motor cable shield

4.6.3

It is recommended to use shielded cables for motor wiring. Ground the shield using a power cable
shield grounding bracket with a 360° structural connection, and crimp the shield drain wire to the PE
terminal. For details of grounding bracket of the power cable shield, see “3.5.7 EMC Shield
Grounding Bracket” on page 53.

Keep the drain wire of the motor cable shield as short as possible, with its width not shorter than 1/5
of its length.

b=>1/5-a

Figure 4-44 Drain wire of the motor cable shield

Requirements for Grounding Cable Protection

Observe the following requirements to ensure a proper grounding of the drive.

e To prevent electric shock, ground the grounding terminal properly. Observe related national or
regional regulations during grounding.

e To prevent electric shock, ensure the protective grounding conductor complies with technical
specifications and local safety standards. Keep the length of the grounding cable as short as
possible. As the leakage current of the drive may exceed 3.5 mA, use a copper protective
grounding conductor with a cross-sectional area of at least 10 mm? according to IEC/EN 61800-5-
1, or two protective grounding conductors with the same cross-sectional area.

To comply with EMC standards, ground the neutral point of the power supply. When the neutral
point is ungrounded or grounded through a high resistance, a risk of electric shock can be incurred if
the selective grounding screw of the EMC filter is not removed.

CAUTION

:

When multiple devices are used, ground all the devices. Incorrect grounding can result in

misoperation of devices.
For drives equipped with optional VDR grounding screws, remove the grounding screw before

voltage resistance test. Failure to comply may cause the drive to fail the test.

CAUTION

]

The dimensions of the grounding cable must comply with the electrical device technical standards.
Keep the length of the grounding cable as short as possible. Failure to comply can lead to unstable
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potential in the grounding terminals away from the grounding point due to leakage current,
resulting in an electric shock.

CAUTION

]

Do not share the grounding cable with other devices (such as welding machines or high-current
electrical devices). Improper grounding of the device will lead to drive or device faults caused by
electrical interference.

For use of multiple AC drives, observe all the grounding instructions for the AC drive. Improper
grounding of the device will lead to malfunction of the drive and the device.

Purpose of grounding

Typically, circuits are insulated by insulating materials and enclosed within a housing. However,
insulating materials are not capable of preventing leakage current entirely, a minimal residual
current will inherently flow into the enclosure. The purpose of grounding is to prevent electric shock
caused by current leakage during direct touch with the electrical device enclosure.

The drive can generate strong interference during operation. Proper grounding can mitigate
electromagnetic interference emissions from the drive.

Grounding requirements

e The protective grounding conductor must be a yellow/green cable comprised of copper
conductors. Do not connect the protective grounding conductor to a switching device (such as a
circuit breaker) in series.

e Ground the grounding terminal properly. Improper grounding can result in device malfunction or
damage.

e The grounding terminal cannot be shared with the neutral terminal (N) of the power supply.

e Install the drive on a conductive metal mounting surface. Ensure that the whole conductive
bottom of the drive is attached properly to the mounting surface.

e Tighten the grounding screw with specified tightening torque to prevent the protective grounding
conductor from being secured improperly.

Grounding method

The following three grounding methods are used generally.

. Other equipment . Other equipment . Other equipment
A (AC drive or PLC) Sl (AC drive or PLC) ACdrive (AC drive or PLC)
— PE — PE AL PE — PE
Sole grounding Shared grounding Serial grounding

Figure 4-45 Grounding diagram
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e Separate grounding: The drive and other devices are connected to the protective ground
separately, which is the optimal grounding method recommended.

e Common grounding: The grounds of the drive and other devices are connected to the same
protective ground, which is an acceptable grounding method.

e Series grounding: The grounding cables of other devices are connected to the grounding point of
a grounded drive, or the ground of the drive is connected to the grounding point of other
grounded devices. This method can easily incur common ground impedance interference, which
is not recommended.

It is recommended to use parallel grounding method for the drive in the electric cabinet, as shown
below.

Control cabinet

AC drive AC drive AC drive

T 9IF_ 9 ¢ 9
Grounding ‘ ‘ @
copper L
busbar @ @ @
\
@ O O O (/. ‘
@7
S
@
Figure 4-46 Parallel grounding of multiple drives
Grounding multiple servo drives installed side by side
No. Wiring description
@ Connect the main circuit input PE terminal to the grounding copper busbar of the control cabinet
through the protective grounding conductor.
@ Connect the PE cable on the input power supply end to the grounding copper busbar of the control
cabinet.
® Connect the grounding copper busbar of the control cabinet to the metal enclosure of the control

cabinet through the protective grounding conductor.

@ Connect the motor output cable shield to the output PE terminal of the drive.
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4.7 Control Circuit Connection
4.7.1 Description of Control Circuit Terminals
The following takes the standard STO function of a standard drive model as an example.
O
Used to connect the CN1 oo
embedded operating panel O ss
O :
—
o O
Used to connect the CN7T-~
expansion card o
CN3 51‘52‘53‘54‘55 -
— CN3 -
oN | T =
AELELETE
120 A
CNglCNs CN5
T/A T/B T/C H H
oo  [BEBEEEE
CNZJ N
Used to connect the ! 3 5 THEEE
external operating panel ‘
CN4| |
gggg DI2 | DI3 | DI4 | DI5 | COM| AIT [GND | AI2 | GND
Figure 4-47 Layout of control circuit terminals of standard models
Table 4-7 Description of Control Circuit Terminals
External Type Type of Mark Name Function
terminal information
transmitted
CN1 2x5P box Local - -
header operating
panel terminal
CN2 RJ45 External - - An LCD operating panel (SOP-20-MD6) or LED operating panel (MD-
terminal operating BP-M or MD-BP-S) can be connected via this terminal.
panel terminal
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External Type Type of Mark Name Function
terminal information
transmitted
CN3 3P Relay output T/A Common Contact driving capability (from T/Ato T/B, or T/Ato T/C):
crimping terminal 3 A/250 VAC, COS@ =0.4
terminal T/B Normally closed
block - 5 3A/30VDC
terminal
mm
T/C Normally open
terminal
CN4 10p DI/AI bn Digital input 1 1 .Photocoupler isolation; compatible with dual-polarity
crimping DI2 Digital input 2 input.
terminal 2 .Input impedance: 6 kQ
block - 3.5 DI3 Digitalinput3 | 3 |npyt voltage: 15 VDC to 56 VDC; 20 VAC to 54 VAC;
mm DI4 Digital input 4 compatible with 24 VDC, 36 VDC, 48 VDC, 36 VAC, and 48
VAC
4 .Input current: 1.5 mA to 10 mA
DI5 DI5 Photocoupler isolation; compatible with dual-polarity input.
« Input impedance: 1.49 kQ
« Maximum input frequency:20 kHz
« The working voltage ranges from 15V to 30 V. The
voltage lower than 5 V is invalid and the voltage higher
than 15 Vis valid.
. DI5 can serve as a high-speed pulse input channel.
CcoM DI reference Internally isolated from GND
ground
Al Analog input 1 Select the input signal type through DIP switch S4:
«S4=0FF: -10 Vto +10 V (default)
«S4=0N:0mAto 20 mA
12-bit resolution; accuracy after correction: 0.3%; response time: <
2 ms; input impedance in voltage mode: 22 kQ; input impedance in
current mode: 500 Q
Al2 Analog input 2 Select the input signal type through DIP switches S2 & S3:

«52&53=0FF: -10 Vto +10 V (default)
«S52=0N &S53=0FF: 0 mAto 20 mA

« 52 =0FF &S3 = ON: Temperature sampling
« PT100: -25°C to +200°C; accuracy +8°C

« PT1000: -25°C to +200°C; accuracy +8°C

« KTY84-130: -40°C to +260°C; accuracy £15°C
« PTC130: -20°C to +180°C; accuracy £15°C

When voltage/current input is used, specifications are the same as
All. When switching to temperature sampling input, select the

corresponding thermistor type through E2-73.
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External Type Type of Mark Name Function
terminal information
transmitted
CN5 10P Power/DO/AO | +24V 24V digital Provides external 24 V power supply for DI/DO and external
crimping power supply Sensors.
terminal output The maximum output current is 200 mA [Note 1].
block - 3.5
mm oP Digital input Shorted to +24 V through a jumper by default. When the Dl is
common powered up by an external power supply, the jumper must be
terminal removed.
CcOM Digital power Internally isolated from GND.
supply reference
GND of 24V

CME Digital output Shorted to COM through a jumper bar by default. When the DO is
common powered up by an external power supply, the jumper bar must be
terminal removed.

DO1 Digital output 1 Optocoupler isolation; bipolar open collector output; maximum
output frequency 100 Hz. Do not connect DO directly to a power
supply. A load must be connected in series between the DO and
power supply.

Output voltage range: 0 Vto 24 V
Output current range: 0 mA to 50 mA
FM High-speed Set high-speed pulse output through E5-00, which is setto 0 [HDO
pulse output pulse output] by default. The maximum frequency is 100 kHz. When
E5-00is setto 1, itis used as a regular DO, with the same
specification as DO1.

AO1 Analog output 1 | Select the output signal type through DIP switch S5.

«S5=0FF: 0Vto 10V (default)
«S5=0N: 0mAto 20 mA
12-bit resolution; correction accuracy: 0.5%; maximum load output
current in voltage mode: 2 mA; load impedance in voltage mode: >
5 kQ; load impedance in current mode: <500 Q
GND Analog Internally isolated from COM.
reference
ground
GND Analog Internally isolated from COM.
reference
ground
+10V 10V analog Used as an external 10 V analog power supply for external

power supply

output

potentiometers. The potentiometer resistance range is 1 kQ to 5 kQ.
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External Type Type of Mark Name Function
terminal information
transmitted
CN6 3p R5485 Commu- | o5, R5485 Maximum baud rate: 115200 bps
impi nication i i i
crimping differential pair Maximum communication distance: 1 km
terminal signal (+)
block - 5 Maximum number of nodes: 128
485- RS485
mm differential pair
signal (-)
GND RS485 For the derating relationship between the baud rate and
differential pair | communication distance, see “4.8.1 RS485 Communication
reference Wiring” on page 108.
ground
CN7 2x12P box | Expansion port | - - Reserved function
header
CN8 4p STO functional | STO1 STO input 1 STO1/ST0O2/+24 V is shorted by default. If you need to use external
crimping safety STO2 STO input 2 function safety wiring, remove the jumper bar and connect the STO
terminal terminal correctly.
block - 3.5 +24 'V STO power
mm supply
coM STO reference
ground
Note

Note 1: The +24 V power supply on the control board and the 1/0 expansion card (reserved function) share the
same power supply. When using the +24 V power supply of the AC drive, note that the total load current cannot
exceed 200 mA.

Table 4-8 Descriptions of control circuit DIP switches

Name

DIP switch function

S1

selection

DIP switch for RS485 communication termination and bias resistor

« When both DIP switch S1_1 and DIP switch S1_2 are set to ON, 485+
signals are used for termination resistor connection.

« When both DIP switch S1_1 and DIP switch S1_2 are set to OFF (default),
485z signals are not used for termination resistor connection.

Note: The S1 DIP switch is a 2-bit switch. Both bits must be ON or OFF
simultaneously.

52/S3

-101-

DIP switch for Al2 input mode selection

« When S2 = OFF/S3 = OFF (default), Al2 is in voltage input mode, with an
input range of -10 Vto +10 V.

« When 52 = ON/S3 = OFF, Al2 is in current input mode with an input range
of 0 mA to 20 mA.

« When S2 = OFF/S3 = ON, Al2 is in temperature sampling mode, with
thermistors PT100/PT1000/KTY84-130/PTC130 supported, which can be
selected through E2-73.

Note: Do not set both S2 or S3 to ON simultaneously. Failure to comply
can result in Al2 function errors.
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Name DIP switch function

sS4 DIP switch for AlT input mode selection

. When 5S4 = OFF (default), Al is in voltage input mode with an input range
of -10Vto+10 V.

« When S4 = 0N, Al1 is in current input mode with an input range of 0 mA to
20 mA.

S5 DIP switch for AO1 input mode selection

« When S5 = OFF (default), AO1 is in voltage output mode with an output
range of 0Vto 10 V.

«When S5 =0N, AO1 is in current output mode with an output range of 0
mA to 20 mA.

1/0 Wiring

Wiring of Al1 terminal

Generally, Al is used for external potentiometer input, with DIP switch S4 set to OFF. When Al1 is
used for current input, set the switch S4 to ON. In this case, Al1 supports current input of 0 mA to 20
mA, with input impedance of Al1 being 500 Q. The following figure shows the wiring of Al1 in
voltage and current mode.

® +10V AC drive AC drive
0 mA to 20 mA
® Al >4 : All >4
Lo il Her
1% GND IOFF H——4© GND |JOFF
@ Grounding * @ Grounding *
Al1 voltage mode wiring AlT current mode wiring

Figure 4-48 Wiring of All terminal

Wiring of Al2 terminal

When Al2 is used as voltage/current input, the wiring method of Al2 is the same as that of Al1. The
difference is that Al2 is controlled by DIP switches S2 and S3. The specific switch states are shown in
the figure below. In addition, Al2 supports external temperature sensor input. Connect a two-wire
temperature sensor (PT100/PT1000/KTY84-130/PTC130) to the Al2 and GND terminals, select the
appropriate DIP switch positions as required, and set the correct temperature sensor type in E2-73.

+10V AC drive ACdrive AC drive
S2 S3 S2 S3 S2 S3
Al2 ON Al2 ON Al2 ON
GND |~ |OFF GND |"|OFF GND = | _|OFF
Al2 voltage mode wiring  Al2 current mode wiring Al2 temperature mode wiring

Figure 4-49 Wiring of Al2 terminal
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The type of AlT/AI2 input signal must correspond to the DIP switches. Failure to comply will result in
analog input exception.

Measures against analog signal interference

Analog signals are prone to external interference. It is recommended to use shielded cables and
keep the wiring distance as short as possible (< 20 m). Ground the cable shield at the drive side by
connecting it to the grounding bracket, as shown in the figure below.

O )2
vor|O HOCIOIOi0),

RIS)TUY
@BR + —

T X T
The shield is stripped and fimped to
the rounding bracket.

S OO

()

,"'_%

Figure 4-50 Grounding of the Al cable shield

In applications where analog signals are disturbed severely, install a filter capacitor or ferrite core to
the analog signal cable on the drive side, as shown below.

AOT AC drive
GND

— +10V
\J
Ferrite core Al
Wrap the cable Al2

around the ferrite
core for 2 to 3 turns.

GND

AOT AC drive
GND

+10V
All
Al2
GND

0.1 yF ceramic capacitor
Connect the ceramic
capacitor in parallel
between the Al and
GND terminals.

Figure 4-51 Filtering of analog signal cable
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Wiring of the DI terminal

The DI supports bidirectional current input, compatible with both sink-type and source-type input
logic. In practical applications, the following methods can be used to quickly distinguish between
sink-type and source-type logic.

Sink-type logic (active low): The output transistor of the external controller turns on to the
reference ground, the current flows out from the DI terminal of the drive, causing the internal
optocoupler to conduct.

Source-type logic (active high): The output transistor of the external controller turns on to the

power supply, the current flows into the DI terminal of the drive, causing the internal optocoupler
to conduct.

DC signal terminals:

Sink-type wiring

Controller Controller +24V AC drive

Sink wiring method using the Sink wiring method using the
internal 24 V of the AC drive external 24 V of the AC drive

Figure 4-52 Sink-type wiring of the DI

When the Dl is powered up by the internal power supply of the drive, and one DO terminal of the
controller is used to control multiple DI terminals of the drive, do not connect DI terminals of
different drives in parallel. Failure to comply can result in malfunction of the DI. If such wiring

mode is needed on site, connect a diode (IF > 40 mA and VR > 40 V) at the DI terminal in series, as
shown below.

Controller

L +24V AC drive

Sink wiring method using the internal 24 V
of the AC drive in DI-based parallel connection

Figure 4-53 Parallel sink-type wiring of the DI

Source-type wiring

For source-type wiring with internal 24 V power supply of the drive, move the jumper bar to a
position between the OP and COM terminals, and connect 24V to the common output terminal of
the controller. To use an external 24 V power supply, remove the jumper bar between OP and
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+24V terminals, and connect 0V of the external power supply to the OP terminal, in which the
current flows back to the external OV after passing through the internal optocoupler of the drive.

Controller +24V AC drive Controller +24V AC drive
oP
%
Current
¢ DIX — %
COM
Source wiring method using the Source wiring method using the
internal 24 V of the AC drive external 24 V of the AC drive

Figure 4-54 Source-type wiring of the DI

The following figure shows the wiring of AC signal terminals.

- 2av

24V & 3

AO)AC | f
ki OF P 1!\\k i

5 _—

DIT | ;

K § A 3!\\k §

DI4 | 3

COM o AC drive control board

Figure 4-55 Schematic diagram of AC signal wiring

Note

For AC wiring, the shorting jumper between 24V and OP must be disconnected. DI1 to DI4 can connect to AC sig-
nal cables. As illustrated in “Figure 4-55 Schematic diagram of AC signal wiring” on page 105AC signal wir-
ing, connect one side of the AC power supply to OP, and use the other side as the common terminal for the input
section.

Wiring of the DOs

The DO of the AC drive is driven by the internal +24V by default. The CME and COM terminals are
shorted with a jumper bar by default. To drive the DO with an external 24V, remove the jumper bar
between CME and COM.

When the DO terminal needs to drive a relay, install snubber diodes on both sides of the relay coil.
Failure to comply may damage the DO terminal. When selecting a relay, the rated current must be
lower than 50 mA.
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External
power supply

Wwiring method when the DO is Wiring method when the DO is
used to drive the relay (internal 24 V) used to drive the relay (external 24 V)

Figure 4-56 Wiring for driving relay with DO

Diode*: The snubber diode polarity must be correctly oriented during installation. Failure to comply
can result in overcurrent and damage the diode when the internal transistor of the DO terminal is
turned on.

The DO1 supports bidirectional output and the following five wiring methods.

Common terminal

AC drive +24V

®

Controller

AC drive

Wiring method 1: Use the DO to drive Wiring method 2: Use the DO to drive
the controller (external 24 V) the controller (external 24 V)

AC drive

Controller AC drive

Controller

24V 24V

Wiring method 3: Use the DO to drive Wiring method 4: Use the DO to drive
the controller (external 24 V) the controller (external 24 V)

Wiring of the high-speed digital output terminal FM

The FM terminal of the drive only supports open-drain output, with current entering from the FM
terminal, then passing through the internal transistor, and finally returning to the reference ground
of the controller through the COM terminal. The FM terminal can be assigned with the FMP
continuous pulse output function through E5-00, with the maximum output frequency up to 100 kHz.
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4.7.3

4.7.4

AC drive

® 0V

Figure 4-57 Wiring of FM terminal

Wiring of Relay Output Terminals

Controller

Inductive loads (relays, contactors, and motors) can cause voltage spikes when current is
interrupted. If the spike voltage exceeds the rated value of the relay, the relay contacts may be
damaged permanently. It is recommended to protect the relay output contacts by connecting a
varistor in parallel, or install a snubber circuit on the inductive load, such as a varistor, RC snubber
circuit, or diode, to reduce the voltage spike generated when the load is switched off, as shown

below.

AC drive FXT
T/ B
T/B
5o
k } T/C
AC drive
T/ B

220 VAC

24 VDC

Figure 4-58 Wiring of the relay output terminals

Wiring of STO Terminals

Safety switch

AC drive

Optional,
DO is used as

STO feedback

30

M'@ DO1

N CMEi
|

E1-04 =42
STO output]

Figure 4-59 STO wiring (internal 24 V)
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Safety switch

FE))(()tv%renral ACdrive
Optional,
DO is used as|STO feedback
E1-04=42
[z3(]_J ]DO1 |STO output
Us
9~ CME
]

Figure 4-60 STO wiring diagram (external 24 V)

External controller

24V

DO is used as|STO feedback.
E1-02=42
z STO output

m'@ DO1 5 output
| ¢~ CME

|
Figure 4-61 External control PNP output used as STO input

EMC requirements for STO wiring:

e Ensure that the cable between the drive and safety switch does not exceed 30 m.

e Itis recommended to use double-shielded or single-shielded multi-pair cables and crimp the STO
cable shield to the grounding bracket to enhance the STO cable resistance to electromagnetic
interference.

4.8 Communication Wiring

4.8.1 RS485 Communication Wiring

Communication networking

Use a three-conductor shielded cable as the RS485 bus to connect to 485+, 485-, and GND terminals
of the AC drive. Use the twisted pair cable to connect to the 485+ and 485- terminals and use the
other cable to connect to the RS485 reference ground terminal GND. Connect the shield to the
equipment ground. To prevent signal reflection, a 120Q termination resistor should be connected
between the 485+ and 485- at the first station (usually the master) and the last station (usually the
slave). The AC drive's termination resistor can be selected via a DIP switch.
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sign

RS485 bus

1200
termination

resistor l

485+ 485- GND

Termination
resistor

Master

(CGND)

AC drive

Slave 1

Figure 4-62 Bus topology

485+ 485- GND
(CGND)

Set the termination resistor
through the DIP switch.

1200

AC drive

Slave N

GND

= (CGND)

In case of a large number of nodes, connect the RS485 bus using the daisy chain mode shown

below. The R5485 signal reference ground of all nodes must be connected together. Up to 128

nodes can be connected.

RS485 Bus
Slave Slave Slave
Master 2 3

Figure 4-63 Daisy-chain topology

Slave

The transmission distance of the RS485 bus is directly related to the baud rate and the

communication cable. The following table describes the relationship between the maximum bus

length and the baud rate.

Table 4-9 Transmission distance and number of nodes

Transmission distance (m)

Transmission rate (kbps)

Number of nodes

Cross-sectional area

100

115.2

128

26AWG

1000

9.6

128

26AWG

4.9

Cable routing

The following cables are used for the drive.

Input/Output (grounding) cables

Busbar cable
Braking cable
Signal cable

For detailed cable selection information, see “16.6.6 Cable” on page 1561.

Routing requirements:

Routing signal cables and power cables through different routes
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To remotely control the drive speed using analog signals, route the signal cables and high-
voltage cables (such as power supply input cables, inverter output cables, braking resistor
cables) through different routes with a distance of at least 50 cm. This reduces interference from
the drive or other equipment. The above requirements must also be followed for wiring inside the
control cabinet.

Wiring requirements on analog control signal cables

Use shielded twisted pair cables for the analog control signal cables. Minimize the length of the
stripped part of the cable (about 5-7 mm) and wrap the shield with the insulation tape to prevent
the shield from contacting other equipment and causing interference.

Motor cables

Use shielded cables as motor cables. Minimize the distance between the cabinet module and the
motor. Route the motor cable independently of other cables, and avoid long-distance parallel
routing of the motor cables and other cables to reduce electromagnetic interference caused by
rapid changes in the output voltage of the drive.

Control cables and power supply cables
If the control cables and power supply cables must be cross-connected, make them be cross-
connected at 90 degrees, preventing interference caused by parallel routing.
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TAAAE
iSSiel =
e EEE!
SHob
@% Sl
WoR|O [15 o ]
R S T
& ®
% H —_| - Signal cable

- Power cable

Clearance >50 cm

Clearance > 50 cm

Figure 4-64 Routing diagram

Routing recommendations

Routing of disturbing cables and sensitive cables

During routing, route cables that transmit different types of signals through different routes.
Separate the disturbing cables from sensitive cables by a distance of 20 cm wherever possible.
When two types of cables must be intersected, the intersection angle must be 90 degrees to

avoid interference, as shown in the following figure.
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Disturbing cable Sensitive cable Sensitive cable Disturbing cable Sensitive cable

o o [+ @
.0 Q '0 0,
g /

=20cm <20cm
= 20em,

9 9 ®

Figure 4-65 Routing of disturbing cables and sensitive cables

Disturbing cable

e Routing of cables transmitting different types of signals
Route cables that transmit different types of signals through different routes and separate them
with equipotential signal cables. When routing cables that transmit the same type of signals, lay
equipotential signal cables at the outer layer and lay equipotential signal cables as many as
possible in the middle, as shown in the following figure.

0 0 O Digital signal

CcO Analog signal pair

00 potntions
L Equipotential bonding conductor

Two different cable pairs Standard cable
Ribbon cable installed properly Ribbon cable installed improperly

@ X

Figure 4-66 Routing different types of signal cables

e Routing of multi-conductor cables
Use one multi-conductor cable to transmit one type of signals. If you need to use one multi-
conductor cable to transmit different types of signals, isolate the conductors that transmit one
type of signals, as shown in the following figure.

@ Powersignal
) Relay contact signal
O Digital signal
(O Analog signal

Q@ @
© O O
2 @

Power and relay contact signal Digital and analog signal Power and analogsignal Digital and relay contact signal

© X

Figure 4-67 Routing of multi-conductor cables
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If certain conductors in a multi-conductor cable are reserved or unused, connect these
conductors to the equipotential bonding point, as shown below.

Electronic Electronic
equipment equipment
Spare cable
Without equipotential

connection

Figure 4-68 Handling of unused conductors in a multi-conductor cable

e Requirements on the wiring loop area
For cables that transmit low-level sensor signals and shared cables that transmit relay signals,
lay them close to each other to avoid a large loop area. Use twisted pair cables for analog
signals. Lay digital signal cables close to each other.

K1
t Too large loop area
. K1
PCB with relay
contact output|
[ E— I
- +]

Power supply

@ ®

Figure 4-69 Recommended wiring loop area

e Laying multiple types of cables
For cables of different types, route the cables along the equipotential metal plate. To enhance
the internal EMC performance, separate different types of cables or separate cables with metal
separators (recommended) in the same metal (zinc-iron or stainless steel) duct, as shown below.
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Power supply cable
$ or disturbing cable
7000 * %20
@ Oogoggg Relay Cable

Measurement cable
or sensitive cable

Recommended method o

©

00 (X /0% 0
)
00 [00]000:5%0/0)0)

Method available EMC effect poor

9 X

Figure 4-70 Laying multiple types of cables

e Requirements on handing of shielded cables
Minimize the length of the unshielded part of a shielded cable, and connect the shield to the
nearest PE terminal. If the unshielded part is too long, the cable conductor is prone to signal
interference. There is no dedicated PE terminal on the drive enclosure. In this case, connect the
shield to an external PE terminal, as shown below.

Make the unshielded part o
as short as possible

Module

Shielded end

Crimp the cable to the
dedicated PE terminal _ ¥

000000000

Figure 4-71 Requirements on shielded cable
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5 AC Drive Installation
5.1 Unpacking and Handling
Unpacking

1. Open the outer box of the drive and remove the inner box of the drive, as shown in figures @, @,
and ®.
2. Open the inner box of the drive, as shown in figures @ and ®.

3. Remove the PE foam and drive, as shown in figure ®.
) ) ©

Innerbox | Innerbox

3x2x1 arrange&

®

External box

(=)
®

———
—> . = >

Figure 5-1 Unpacking

Table 5-1 Unpacking list

No. Name
Label set

Outer box

Inner box
Expanded polyethylene foam
AC drive

© e 6o

Storage

ACaution

Store and transport the equipment as required to prevent damage.

e Store thedrive in a clean and dry space, with an ambient temperature ranging from -40°C to +60°
C and a temperature change rate less than 1°C/min.
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Handling

5.2

e Do not store or transport the equipment in locations where the equipment may be exposed to
splashing water or rain, direct sunlight, strong electric field, strong magnetic field, or strong
vibration.

e Do not expose the drive to environments with moisture, high temperature, or strong sunlight for
a long time.

e Ifthe drive needs to be stored for a long period of time, cover it or take other appropriate
measures to keep it from contamination and adverse environmental impacts.

e Packthe drive with the original packing box provided by Inovance.

e Store the equipment for up to three months. Take stricter protective measures and carry out the
necessary inspections for a longer storage time.

e The electrolytic capacitor will deteriorate after long-term storage. Therefore, switch on the drive
once for at least 5 hours every 6 months. Increase the input voltage slowly to the rated value by
using a voltage regulator. Contact Inovance for technical support if necessary.

e Packthe equipment securely and properly before transportation. Use a fully enclosed container
for long-distance transportation.

e Never transport the drive with other device or materials that may harm or have negative impacts
on the drive.

A Danger

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

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

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

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

« 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.

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

Pre-installation Inspection

Check the following items before installation:

e Checkthat the installation environment, space, and direction can meet installation requirements
of the product.

e Prepare installation tools and accessories.

e Inspectthe package, check the items after unpacking, and handle with care

e Perform the following check items before installation.
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Table 5-2 Pre-installation checklist

No. Check Item Con.ﬂrma
tion

1 The mechanical strength of the mounting position can bear the weight of the equipment. O

2 The environment and load-bearing capacity of the mounting position fulfill the .
installation requirements.

3 Sufficient space for heat dissipation has been reserved, with heat dissipation of other g
components inside the cabinet being considered.

4 The mounting bracket (if needed) is made of incombustible materials. O

5 If the application site is exposed to metal dust, install the equipment in an enclosed
cabinet to isolate the equipment from the metal dust. In this case, the space inside the O
cabinet needs to be as large as possible.

6 Before installing the AC drive, install the bottom mounting bracket in the cabinet and
guide rails (optional), and prepare mounting beams with holes reserved to fix the AC O
drive.

7 Keep combustible and explosive materials away from the equipment. O

5.3 Backplate Mounting

1. ForT1(0.37-1.5 kW) and T2 (2.2-4 kw) models, follow the steps below to install the drive:
a. Use a Phillips screwdriver to secure the bolt located directly above the drive (M4 SEMS screws),
as shown in Figure 1.
b. Repeat this step to secure the two bolts located at the lower left and lower right of the drive
(M4 SEMS screws), as shown in Figures 2 and 3.

AN
\\
Vo),

2

Figure 5-2 Screw-based mounting for T1 (0.37-1.5 kW) and T2 (2.2-4 kW) models

2. For T3 (5.5-7.5 kW) to T8 (75-90 kW) models, follow the steps below to install the drive:

a. Use a Phillips screwdriver to tighten the screws on the upper left and upper right sides of the
drive, as shown in figures 1 and 2. The screw specifications vary by model: T3 (5.5-7.5 kw): M4
Phillips cross recessed pan head SEMS screw; T4 (11-15 kW)/T5 (18.5-22 kW)/T6 (30-37 kw): M5
Phillips cross recessed hexagon head SEMS screw; T7 (45-55 kwW): M6 Phillips cross recessed
pan head SEMS screw; T8 (75-90 kw): M8 Phillips cross recessed pan head SEMS screw.
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b. Repeat the previous step to tighten the screws on the lower left and lower right sides of the AC
drive, as shown in figures 3 and 4. The screw specifications vary by model: T3 (5.5-7.5 kw): M4
cross recessed pan head SEMS screw; T4 (11-15 kW)/T5 (18.5-22 kW)/T6 (30-37kW): M5 cross
recessed hexagon head SEMS screw; T7 (45-55 kW): M6 cross recessed pan head SEMS screw;
T8 (75-90 kW): M8 cross recessed pan head SEMS screw.

36

4

Figure 5-3 Screw mounting diagram [T3 (5.5-7.5kW) to T8 (75-90kW)]

Note

For details on torque, see the screw and screwdriver specification table in “3.4.4 Installation Tools” on page 52.

5.4 Through-hole Mounting

For T4 to T8 (11-90 kW) models, follow the steps below to install the through-hole bracket.
Through-hole mounting of T4 and T5 models (11 kW to 22 kw)

1. Remove the pre-installed M4 screw from the bracket to disassemble it into two components, then
install the left-side bracket onto the drive housing, as shown by step 1 in the following figure.

2. Tighten the two M4x16 screws (M5x20 screws for 18.5-22 kW T5 models) on the left side of the
drive with a Phillips screwdriver, as shown by step 2 in the following figure.

3. Slide the right-side bracket onto the housing, ensuring alignment with the left-side bracket using
the locating pins. Tighten the two M4x16 cross recessed pan head screws (M5x20 cross recessed
hexagon head screw for 18.5-22 kW T5 models) on the right side of the housing with a Phillips
screwdriver. Then, secure the left and right brackets together with two M4x10 cross recessed pan
head screws, as shown by step 2 in the following figure.

4. Tilt the assembled drive with brackets into the mounting opening of the control cabinet mounting
surface.

5. Gently push the drive upward so that the bracket lies flat against the control cabinet mounting
surface. Tighten the four M5x20 bolts around the bracket with a cross screwdriver, as shown by
step 4 in the following figure.
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Note

« Discard the removed M4x10 screws and replace them with the supplied M4x10 screws.
e Screw torque: M4: 1.2 N-m, M5: 2.8 N-m.

Figure 2

Figure 5-4 Through-hole mounting of T4 to T5 models (11 kW to 22 kW)

Through-hole mounting of T6 and T7 models (30 kW to 55 kW)

1. Place the left bracket against the drive, and tighten the four M5x16 cross recessed hexagon head
SEMS screws (M5x20 cross recessed hexagon head SEMS screws for 45-55 kW T7 models) on the
left side of the drive with a Phillips screwdriver, as shown in step 1 of the figure.

2. Place the right bracket against the drive, and tighten the four M5x16 cross recessed hexagon head
SEMS screws (M5x20 cross recessed hexagon head SEMS screws for 45-55 kW T7 models) on the
right side of the drive with a Phillips screwdriver, as shown in step 2 of the figure.

3. Place the upper bracket against the drive and align the screw holes with the holes on both sides
of the brackets. Use a Phillips screwdriver to tighten the two M5x16 cross recessed hexagon head
SEMS screws (M5x20 cross recessed hexagon head SEMS screws for 45-55 kW T7 models) on both
the left and right sides of the AC drive, as shown in step 3 of the figure.

4. Place the lower bracket against the drive and align the screw holes with the holes on both sides of
the brackets. Use a Phillips screwdriver to tighten one M5x16 cross recessed hexagon head SEMS
screw (M5x20 cross recessed hexagon head SEMS screw for 45-55 kW T7 models) on both the left
and right sides of the AC drive, as shown in step 4 of the figure.

5. Tilt the assembled drive with brackets into the mounting opening of the control cabinet mounting
surface, as shown in step 5 of the following figure.

6. Gently push the drive upwards to make the bracket fit flat against the mounting surface of the
control cabinet. Use a Phillips screwdriver to tighten the four M5x16 cross recessed hexagon head
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SEMS screws (M6x20 cross recessed hexagon head SEMS screw for 45-55 kW T7 models) around
the bracket, as shown in step 6 of the following figure.

Note

o Screw torque of M5: 2.8 N-m; screw torque of M6: 4.8 N-m
« Use atorque wrench instead of a Phillips screwdriver for M6 cross recessed hexagon SEMS screw.

Figure 5-5 Through-hole mounting of T6 and T7 models (30 kW to 55 kW)

Through-hole mounting of T8 models (75 kW to 90 kw)

1. Place the through-hole mounting bracket from the top of the operating panel downwards to align
the holes on the bracket with those on both sides of the drive. Then, use a Phillips screwdriver to
tighten the four M5x12 cross recessed hexagon head SEMS screws on each side, as shown in
figures 1 and 2 in the following figure.

2. Tilt the assembled drive with brackets into the mounting opening of the control cabinet mounting
surface, as shown in step 2 of the following figure.

3. Gently push the drive upward so that the bracket fits flat against the control cabinet mounting
surface. Tighten the four M8x20 cross recessed hexagon head screws around the bracket with a
torgue wrench, as shown in step 3 in the following figure.

Note

Screw torque of M5: 2.8 N-m; screw torque of M8: 13 N-m
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Figure 2

Figure 5-6 Through-hole mounting of T8 models (75 kW to 90 kW)

Cutout dimensions

298
220

/4—M5 tapped hole

39

141
159

Figure 5-7 Recommended cut-out dimensions (mm) for T4 models (11 kW to 15 kW)
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325
220

/4-M5 tapped hole

52.5

184

198

Figure 5-8 Recommended cut-out dimensions (mm) for T5 models (18.5 kW to 22 kW)

4-M5 tapped hole™, f—

43

214
240

Figure 5-9 Recommended cut-out dimensions (mm) for T6 models (30 kW to 37 kW)
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Figure 5-10 Recommended cut-out dimensions (mm) for T7 models (45 kW to 55 kW)

450.0

/A-MS tapped hole

291.0-
320.0

Figure 5-11 Recommended cut-out dimensions (mm) for T8 models (75 kW to 90 kW)

Guide Rail Mounting

For T1(0.37-1.5 kw) and T2 (2.2-4 kw) models, install the DIN rail based on the following procedure.

Procedure

1. Install the optional plastic base plate of the DIN rail to the bottom of the product with PA4x12 self-
tapping screws, as shown in figure 1.

2. Snap the upper snap-fit joint of the plastic base plate into the guide rail, and then tap the bottom
of the product with your hand in the direction of the arrow. Then, snap the lower snap-fit joint of

the plastic base plate into the guide rail, as shown in figure 2.
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vy

;

114

Guide rail plastic bottom plate

Figure 5-12 Rail mounting

Note

« Self-tapping screws are shipped with the rail brackets.
e Screw torque: 1.2 N-m.

5.6 Installation of Junction Box Protection Accessory

1. Install the junction box accessory for T1 to T3 models based on the following procedure.

a.

Press the clips on both sides beneath the plastic top cover. Once the clips disengage, pivot the
cover upward and remove it by pulling straight up, as shown in the figure 1.

. Remove the protective plate of the main power terminals by pulling it upwards, as shown in

Figure 2.

. Figure 3 shows the product after the plastic upper cover and plastic cable plate are removed.

d. Remove the M4 screws on the upper cover of the junction box to lift off the cover and draw out

the cable plate upwards.

. Use a Phillips screwdriver to remove the two grounding terminal bolts on both sides of the main

power terminal block. Insert the upper end of the junction box frame into the plastic mounting
lugs, and insert the lower end into the two grounding terminals of the terminal block. Re-tight-
en the grounding terminal bolts. Then secure the junction box frame to the drive using two
PT4x8 self-tapping screws, as shown in the following figure 4.

. Perform the following operations:

e Install the waterproof plug. Place the waterproof plug delivered with the product into the
corresponding opening on the cable plate of the junction box. Then pass the cable through
the opening.

e Connectthe terminal. Fasten the cables to the grounding terminal bolts on both sides of the
terminal block (connect the PE cable to the grounding symbol on the junction box) and the
terminal on the control board.

e After wiring, re-install the main power terminal protective board.

e Fixthe cable plate. Insert the cable plate with a waterproof plug into the junction box frame.

e Re-install the upper plastic cover, as shown in figure 5.
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g. Use the M4 screws delivered to tighten the upper cover of the junction box, as shown in figure
6.

Note

« Discard the screws removed in step 4 and replace them with the M4x10 screws provided with the shipment.

e The screw torque is 1.2 N-m, and the terminal block screw specifications are based on the recommended
torque of the terminal.

Plastic top cover Press the

© snap-fit
joint.

Protective plate of the
main power terminal

Remove

Figure 5-13 Mounting diagram of the junction box (T1 to T3)

2. Install the junction box accessory for T4 and T5 models based on the following procedure.

a. Press the clips on both sides beneath the plastic top cover. Once the clips disengage, pivot the
cover upward and remove it by pulling straight up, as shown in the figure 1.

b. Remove the protective plate of the main power terminals by pulling it upwards, as shown in
Figure 2.

c. Figure 3 shows the product after the plastic upper cover and plastic cable plate are removed.

d. Remove the M4 screws on the junction box upper cover and cable plate to detach the junction
box upper cover and cable plate from the junction box frame.

e. Use a Phillips screwdriver to remove the two grounding terminal bolts on both sides of the main
power terminal block. Insert the upper end of the junction box frame into the plastic mounting
lugs, and insert the lower end into the two grounding terminals of the terminal block. Re-tight-
en the grounding terminal bolts. Then secure the bracket to the drive using two PT4x8 self-tap-
ping screws at the bottom of the junction box frame, as shown in the following figure 4.

f. Perform the following operations:
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Install the waterproof plug. Place the waterproof plug delivered with the product into the
corresponding opening on the cable plate of the junction box. Then pass the cable through
the opening.

Connect the terminal. Fasten the cables to the grounding terminal bolts on both sides of the
terminal block (connect the PE cable to the grounding symbol on the junction box) and the
terminal on the control board.

After wiring, re-install the main power terminal protective board.

Fix the cable plate. Use the M4 screws provided with the product to fix the cable plate with a
waterproof plug of the junction box.

Re-install the upper plastic cover, as shown in figure 5.

g. Use the M4 screws delivered to tighten the upper cover of the junction box, as shown in figure

6.

Note

o Discard the screws removed in step 4 and replace them with the M4x10 screws provided with the shipment.

e The screw torque is 1.2 N-m, and the terminal block screw specifications are based on the recommended
torgue of the terminal.
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Figure 5-14 Mounting diagram of the junction box (T4 and T5)

3. Install the junction box accessory for T6 and T8 models based on the following procedure.

a.

Press the clips on both sides beneath the plastic top cover. Once the clips disengage, pivot the
cover upward and remove it by pulling straight up, as shown in the figure 1.

. The product with the plastic top cover and main power terminal protective plate removed is

shown in the figure 2.

. Remove the four M4 screws, then separate the bottom bracket and cover of the junction box ac-

cessory from the main body.

. Remove the grounding terminal bolts on both sides of the main power terminal block using a

Phillips screwdriver (for T6), #13 socket (for T7), or #17 socket (for T8), as shown in figure 3.

. Insert the junction box from the bottom wiring position into the space between the two ground-

ing terminals of the terminal block, as shown in figure 4. Re-install the grounding terminal
bolts, and fix the bracket to the drive using two PT4x8 self-tapping screws at the front and bot-
tom of the bracket, as shown in figure 5.

. Pass the main power cable through the grommet, and mount the grommet onto the junction

box accessory. Secure the cable to the terminal block (connect the PE cable to the grounding
mark on the junction box accessory), and re-install the main power terminal protective plate.
Pass the control cable through the grommet, and mount the grommet onto the junction box
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5.7

accessory. Connect the cable to the control board terminal, and re-install the plastic upper cov-
er, as shown in figure 6.

g. Use the M4x10 screws delivered to tighten the top cover of the junction box accessory, as
shown in figure 7.

Note

The tightening torque for self-tapping screws PT4x8 and SEMS screws M4x10 is 1.2 N-m. The torque of M6 for T6
models is 2.5 N-m. The torque of M8 for T7 model is 13 N-m. The torque of M10 for T8 models is 20 N-m.

Plastic upper cover

=

oy B

Figure 5-15 Mounting diagram of the junction box accessory (T6 to T8)

Installation of Cable Shield Grounding Bracket

1. For models T1 (0.37-1.5 kW) to T3 (5.5-7.5 kW), install the cable shield grounding bracket based
on the following procedure.

a. Press the clips on both sides beneath the plastic top cover. Once the clips disengage, pivot the
cover upward and remove it by pulling straight up, then remove the protective plate of the
main power terminal, as shown in figure 1.

b. The product with the plastic cover and main power terminal protective plate removed is shown
in the figure 2.

c. Use a Phillips screwdriver to loosen the two grounding terminal bolts on both sides of the main
power terminal block. Insert the bottom bracket of the grounding bracket into the two ground-
ing terminal positions of the terminal block, then re-tighten the grounding terminal bolts.
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Meanwhile, secure the bracket to the drive housing using two PT4x8 self-tapping screws at its
base, as shown in the figure 3.

d. Connect the main power cable, and connect the PE cable to the grounding mark on the ground-
ing bracket. Use the matching hose clamp to secure the power cable shield and the claw of the
grounding bracket to achieve 360° grounding, then re-install the main power terminal protec-
tive plate, as shown in figure 4.

e. Connect the control cable to the control terminal, clamp the exposed cable with a stainless steel
clip, and secure the stainless steel clip with the M4 screw delivered to achieve 360° grounding,
as shown in figure 5.

f. Re-install the product plastic cover, as shown in figure 6.

Note

The torque of the above self-tapping screws is 1.2 N-m. The terminal block screws follow the recommended tor-
que of the terminals.

Plastic top cover

Figure 5-16 Installing the cable shield grounding bracket for models T1 (0.37-1.5 kW) to T3 (5.5-7.5
kw)

2. For models T4 (11-15 kW) to T5 (18.5-22 kW), install the cable shield grounding bracket based on
the following procedure.

a. Press the clips on both sides beneath the plastic top cover. Once the clips disengage, pivot the
cover upward and remove it by pulling straight up, then remove the protective plate of the
main power terminal, as shown in figure 1.

b. The product with the plastic cover and main power terminal protective plate removed is shown
in the figure 2.

¢. Use a Phillips screwdriver to loosen the two grounding terminal bolts on both sides of the main
power terminal block. Insert the bottom bracket of the grounding bracket into the two
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grounding terminal positions of the terminal block, then re-tighten the grounding terminal
bolts. Meanwhile, secure the bracket to the drive housing using two PT4x8 self-tapping screws
at its base, as shown in the figure 3 and figure 4.

d. Connect the main power cable, and connect the PE cable to the grounding mark on the ground-
ing bracket. Use the matching hose clamp to secure the power cable shield and the claw of the
grounding bracket to achieve 360° grounding, then re-install the main power terminal protec-
tive plate. Connect the control cable to the control terminal, clamp the exposed cable with a
stainless steel clip, and secure the stainless steel clip with the M4 screw delivered to achieve
360° grounding, as shown in figure 5.

e. Re-install the product plastic cover, as shown in figure 6.

Note

The torque of the above self-tapping screws is 1.2 N-m. The terminal block screws follow the recommended tor-
que of the terminals.

Snap-fit joint

Figure 5-17 Installing the cable shield grounding bracket for models T4 (11-15 kW) to T5 (18.5-22
kW)

3. For models T6 (30-37 kW) to T8 (75-90 kW), install the cable shield grounding bracket based on
the following procedure.
a. Press the clips on both sides beneath the plastic top cover. Once the clips disengage, pivot the
cover upward and remove it by pulling straight up, then remove the protective plate of the
main power terminal, as shown in figure 1.
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5.8

b. The product with the plastic cover and main power terminal protective plate removed is shown
in the figure 2.

c. Use a Phillips screwdriver for T6 models (30-37 kW), #13 socket for T7 models (45-55 kW), or
#17 socket for T8 models (75-90 kW) to remove the grounding terminal bolts on both sides of
the main power terminal block, as shown in figure 3.

d. Insert the shield bracket from the bottom wiring position into the space between the two
grounding terminals of the terminal block, as shown in figure 4. Re-install the grounding termi-
nal bolts, and fix the bracket to the drive using two PT4x8 self-tapping screws at the front and
bottom of the bracket, as shown in figure 5.

e. Re-install the product plastic cover, as shown in figure 6.

Note

The torque for self-tapping screws PT4x8 and SEMS screws M4x10 is 1.2 N-m. The torque of M6 for T6 models (30
kW to 37 kW) is 4.8 N-m. The torque of M8 for T7 models (45 kW to 55 kW) is 13 N-m. The torque of M10 for T8 mod-
els (75 kW to 90 kw) is 20 N-m.

RLISIT | yyy)y,

Plastic upper cover
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#® snap-fitjoint ! !
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Figure 5-18 Installing the cable shield grounding bracket for models T6 (30-37 kW) to T8 (75-90 kW)

Installation of Anti-vibration Bracket

Procedure:

For models T1 (0.37-1.5 kW) to T8 (75-90 kw), install the anti-vibration bracket based on the
following procedure.
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1. For models T1 (0.37-1.5 kW) to T5 (18.5-22 kW), secure the drive to the anti-vibration bracket
using a Phillips screwdriver. The screw specifications are as follows.

For T1 (0.37-1.5 kw) and T2 (2.2-4 kW) models, use three M4x16 bolts to secure the drive, as

shown in figure 1.
e For model T3 (5.5-7.5 kW), use four M4x16 bolts to secure the drive, as shown in Figure 2.
For models T4 (11-15 kW) to T5 (18.5-22 kW), use four M5x16 cross recessed hexagon head

SEMS bolts to secure the drive, as shown in figure 2.

Figure 5-19 Installation of anti-vibration brackets for T1 to T5 models

2. Fix the drive to the anti-vibration bracket by using a Phillips screwdriver (for 30-37 kW T6), #10
socket (for 45-55 kW T7), or #13 socket (for 75-90 kW T8). The screw specifications are as follows:

e For models T6 (30-37 kW), use four M5x25 cross recessed hexagon head bolts, as shown in

figure 2.
e Formodel T7 (45-55 kW), use four M6x25 bolts, as shown in figure 2.
e Formodel T8 (75-90 kW), use four M8x20 bolts, as shown in figure 2.

Figure 5-20 Installation of the anti-vibration bracket for T6 to T8 models
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Note

The above screw torque values are as follows: M4: 1.2 N-m; M5: 2.8 N-m; M6: 4.8 N-m; M8: 13 N-m.

5.9 Post-installation Inspection

After installation is done, check the following items.

Table 5-3 Post-installation checklist

No. Check Item Confirmation
1 The minimum ceiling height required for unblocked air passage is reserved. The air O
inlet and air outlet are unblocked, with sufficient space reserved for dissipation.
Sufficient space after the cabinet door opens has been reserved as safety
passageway.
2 Allthe internal and external contact protection devices (such as protective plates) O
for the cabinet unit have been installed.
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6 AC Drive Wiring

6.1 Cable Preparation

Cable series for T1 (0.37 W ~1.5 kW)~T3 (5.5 kW ~7.5 kW)

e Input/Output cable
Heat-shrinkable tube

==
L1+ 5mm

Figure 6-1 Input/Output cable for T1 (0.37 kW ~1.5 kW)~T3 (5.5 kW ~7.5 kW)

L£20mm

e DChbusinputcables
Heat-shrinkable tube

L1+5mm

Figure 6-2 DC bus input cables

L+ 20mm

e Braking cable
Heat-shrinkable tube

L1+5mm

Al

L +=20mm

Figure 6-3 Braking cable

Cable series for T4 (11 kW ~15 kW)~T8 (75 kW ~90 kW)

e Input/Output cable
Heat-shrinkable tube

L+20mm

Figure 6-4 Input/Output cable for T4 (11 kW ~15 kW)~T8 (75 kW~90 kW)

e DChbus inputcables
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Heat-shrinkable tube

L+20mm

Figure 6-5 DC bus input cables

e Braking cable
Heat-shrinkable tube

L+ 20mm

Figure 6-6 Braking cable

Note

« The total power cable length (L) and stripping length (L1) are adjusted according to the actual working
conditions on site.

« The power ring tongue terminals are heat-shrink tubing with suitable heat-shrink sleeves.

« The control cables can be customized according to actual demand.

6.2 Pre-wiring inspection

Check the following items before wiring.

Table 6-1 Pre-wiring checklist

No. Item Pass
1 Cables used during wiring comply with the requirements on the cross-sectional O
area and the shield.
2 The equipment and the drive are grounded properly. O
3 Take proper electrostatic discharge (ESD) measures and wear an antistatic wrist | O
strap.
4 When wiring multiple motors, ensure the connections are correct and avoid |
cross-wiring between the motors and the drive. Cross-wring may cause
abnormal motor operation.

6.3 Power Cable Connection

1. Before connecting the power cable, ensure that the input power supply is disconnected. Connect
power cables based on the following procedure.
a. Remove the top cover in the arrow direction, as shown by figure @.
b. Remove the power terminal protective plate in the arrow direction, as shown in figure @.
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c. Connect the cables in sequence to the drive input power cables (R, S, T) and output motor ca-
bles (U, V, W). If an external braking resistor is used, connect the braking resistor cables (BR, +)
at the same time. Secure them using the torque recommended in “16.6.6 Cable” on page 1561
(tighten the screws of the main circuit terminals), as shown in figure .

D,

=N

fs%

|
v

Figure 6-7 Connecting the power cables

6.4 Connecting Control Cable

1. Connect control cables.

a. Remove the front cover in the direction indicated by the arrow, as shown in figure @.

b. Find the terminal to be connected according to the definition in “4.7.1 Description of Control Cir-
cuit Terminals” on page 98, insert the cable into the terminal, and confirm whether the connec-
tion is secure, as shown in figure @.

Itis recommended to use crimped cable terminals. However, if bare wires are used for
connection, press the terminal buttons in step 2, as sho;vn in figure ®.

Figure 6-8 Connecting the control cable

2. 1/0 connection
The following section uses the MD610S model as an example to illustrate I/0 connections. For
detailed information on 1/0 connections supported by all models, refer to “4.7.2 I/0 Wiring” on

page 102.
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Forward
running/Stop

E00-00=1

E00-01=4 |}
T

E00-02=9 1|
2000229 | 1
E00-03=12

Jog /Stop
Fault reset

Multi-reference 1

E00-04=13

i
I
1
|
I

Multi-reference 2|
!

COM

Function
selection
DIP switch

Open-collector output:
0VDC to 24 VDC/0 mA to 50 mA

I
|
|
Pulse sequence output: !
0kHz to 100 kHz 1
Open-collector output: |
0VDC to 24 VDC/0 mA to 50 mA ]

N Aland AO |
; E3-00 I
i Analog output function sete[ucn:
| 0VDCto 10VDC/0 mAto 20mA |

6.5

i
|
I
iiiiiiiiiiiiiiiiiiiiiiiiiiiiii ! GND
IsToinput* | sto1 N8| LY
‘ T T sz Al
(S |
oL +24V. | A
} com | | GND
|

IRelay contact function

1selection /B !
|Rated load: T/C |
13 A/250 VAC, 3 A/30 VDCo———= | |
C

i
@ Grounding *

Figure 6-9 1/0 connection

Post-wiring Inspection

After wiring is done, check the following items.

H
i1 oviotov 1
| 4
I Tomato 20 ma
" E2-73
— Al2 function selection

No. Item Compli
ance
1 Power supply input cables are connected to R, S, and T terminals. O
2 Motor input cables are connected to the U, V, and W terminals. |
3 The cross-sectional area of the main circuit cables meet the requirements. a
4 Check that heat shrink tubing has been applied to the copper tube for main circuit a
lugs and the cable conductors, ensuring complete coverage of all conductors.
5 The motor output cable does not exceed 50 m. If the motor output cable exceeds 50 a
m, reduce the carrier frequency through F2-50.
6 The grounding cable is connected properly. a
The output terminals and control cable terminals are connected properly. a
8 Ensure the wiring is correct, and the resistance and power of the braking resistor g
are within the proper range when using the braking resistor and braking unit.
9 The control circuit signal cables are shielded twisted pair cables. a
10 Control cables and power cables are routed through different routes (do not route a
control cables and power cables through the same route). If cross-connection is
needed between control cables and power cables, make them be cross-connected
at 90 degrees.
11 There are no screws, gaskets, or exposed cables left inside the product. O
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7 Commissioning Tool

Three types of commissioning tools are supported: the built-in local operating panel of the drive,

external operating panel, and the iFA Drive commissioning software.

Table 7-1 Commissioning tool list

Tool type Function Application scenario Remarks
The local operating panel is the standard operating panel Suitable for single-machine Standard
of the drive. commissioning scenario.
. It provides functions such as status and data
Operating panel display, parameter settings, and fault information
prompts.
. Itis installed on the drive by default and does not
support external extension.
MD-BP-M is an optional external keyboard. Itis suitable for simple Optional
MD-BP-M It features functions such as value display, parameter commissioning of a single
setting, status monitoring, and frequency setting, device or for commissioning
LED scenarios where the
MD-BP-S is an optional external keyboard. installation location makes
MD-BP-S It features numeric display, parameter setting, status operation inconvenient.
External monitoring, system status information prompts, and USB
operating relay functions,
panel SOP-20-MD6 is an optional external intelligent operating
panel.
It provides functions such as graphical display, parameter
LcD SOP-20-
MD6 copy, fault analysis and diagnosis, and USB relay. Different
from the conventional LED operating panel, the display and
physical key of the SOP-20-MD6 are independent of the
drive.
iFA Drive debugging software is independently developed Itis applicable to complex Optional

iFA Drive commissioning software

by Inovance with full proprietary intellectual property
rights. It supports commissioning, fault diagnosis, and
operation status monitoring of the drive. Products
supported by iFA drive include AC drives, servo systems,
and electro-hydraulic servo systems.

commissioning with a PC.

7.1 Operating Panel

7.1.1 Overview

The operating panel of the AC drive includes LED and keys, with the following functions:

e Parameter display: The LED displays parameters, monitoring data, and fault codes. The

indicators indicate the current status and the unit of parameters.

e Parameter setting: In each level of menu, the data bit you are operating on will flash. You can

use the UP and DOWN keys to increase or decrease numerical values, and switch between the
bits through the left and right keys.
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Status monitoring: In the stop or operation state of the drive, the operating panel displays the

status information of the drive based on parameter settings (A6-03 to A6-05).

7.1.2 Description

The operation panel is shown in the figure below, including the symbol display area, parameter

display area, status display area, unit display area, key area, and USB interface.

\NCWORREVI ST 'Y

wnce e ©

IR DD
OO

“rimin Hz A \'

A . ©

Figure 7-1 Operating panel

Table 7-2 Panel description

No. Name Description
@ Connector sign Steady ON: Indicates that the parameters accessed currently are connector
parameters.
@ Minus sign Steady ON: Indicates that the current parameter value is negative or reverse
direction applies.
® Parameter display | Displays parameters of the drive. For details, see “7.1.3 Display” on page 140.
@ Status display area | Displays the operation state of the drive. For details, see “Table 7-3” on page
139.
® Unit display area Displays the unit of the currently displayed data.
® Key area For details, see “Table 7-4” on page 140.
@) USB port Used to connect to the backend software via a Type-C data cable. For details,
see “Figure 7-3” on page 152.
Table 7-3 Description of status bar
Symbol Name Function Description
Steady ON: Indicates that the speed reference direction or the
FW D Forward (FWD) Forward run

operating direction of the drive is forward.

REV

Reverse (REV)

Steady ON: Indicates that the speed reference direction or the
Reverse run ) o o
operating direction of the drive is reverse.
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Symbol Name Function Description
Steady OFF: Local (operating panel) control
Steady ON: Terminal control
((?D Local/remote ) .
Local/remote Slow blink (0.83 Hz): Communication control mode
— connection mode

Fast blink (3.3 Hz): Custom control mode

Double blink: Background control mode

Torque control

Steady OFF: Speed control mode
Torque control mode
Steady ON: Torque control mode

Steady ON: faulty

m Fault Fault state
Steady OFF: The drive does not run.
Operation Operation state
Steady ON: The drive is running.
. . . Steady ON: Indicates that the current parameter value is negative
D Minus sign Value sign
or the direction is reverse.
. Steady ON: Indicates that the parameters accessed currently are
Connector Connector sign
connector parameters.
Table 7-4 Description of keys
Key Name Function
« Used to return to the previous page or undo the operation.
Menu/Back « Menu switchover
. Holding down this key enters the multi-function menu.
. Used to enter the setting page or confirm the settings.
(m]%¢ Enter
_ Up . Used to increase the parameter value you are operating on.
« Used to decrease the parameter value you are operating on.
DOWN
. Used to switch monitored values in the monitoring page.
. Used to switch data bits in the parameter page.
l « Used to switch basic menus, user menus, and calibrate menus and fault
Shift log menus in multi-function menu page.
! « Used to switch fault log in fault log menu.
« Press and hold the right button to forcibly switch to the operating panel
control mode. For details, refer to “Loc/Rem Key Operation” on page 171
“ . Used for start operations in operating panel control mode.
Run
. Used for stop operations in the operation state.
@ Stop key

. Used for reset operations in the fault/alarm state.

7.1.3

Display

The main display area of the operating panel consists of five 8-segment LEDs, which display various

monitoring data such as the set frequency and output frequency, as well as the current operating
state of the AC drive.
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Table 7-5 Description of the displayed contents

Category

Keypad Display

Definition

Status display

_U

Initializing

The drive is in the auto-tuning state.

Busy

The drive is in the self-test state.

Parameter display

Parameter group FO

AO0-10

Connector display

Connector is L2202.

Parameter value is 321.5 (decimal).

~0
i

0

00
|

Alarm code A028.1

Parameter value [ - —
display == o
| 1-' L 8
' - Parameter value is 0X000E (hexadecimal).
Y
NN
Fault Display '—, —' j Fault code E027.1

LIC

o
C3Co

Minor fault code L028.3

1 O
0
g0

oo

C
=

o T
N

Prompt code N028.2

7.1.4

Parameter View and Setting

The operating panel adopts a three-level menu to perform operations such as parameter setting.

The three levels of menus are shown below.

e Level-1 menu: Parameter group

e Level-2: Parameter

e Level-3: Parameter value
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7.1.5

After entering each level of the menu, when the displayed bit flashes, you can press _ and

- to change the value of this bit. You can also switch to other data bits through l and !

In the level-3 menu, if the parameter is displayed without flashing bits, this parameter cannot be
modified. This may be caused by the following reasons.

e This parameter is a read-only parameter such as the product model, detection value, and
operation log.
e This parameter can be changed only after the drive stops.

You can return to the level-2 menu from level-3 menu by pressing or . The difference
between these two keys is as follows.

e After you press , the drive saves the parameter value and returns to the level-2 menu and
shifts to the next parameter automatically.

e Afteryou press , the drive returns to the previous level menu corresponding to this
parameter, without saving the current parameter value.

The following shows how to set b5-01 [Digital reference of main frequency] to 30.00 Hz through the
operating panel.

Monitoring display Level-1 menu: Parameter group

(default) : ;
AAA P . =l
000 - FO-M bgr
J

. .
Level-2 menu: Parameter ,‘_—, '_:, i ,':,',’_-,' »
"~

Level-3 menu: Parameter value

Figure 7-2 Parameter setting procedure

Status Monitoring

The operating panel provides a monitoring page that displays status information of the drive in the
stop or operation state.

In the stop or operation state, the operating panel displays the status information of the drive
according to the parameter settings (A6-03 to A6-05).
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7.1.5.1

Check Monitoring Parameters in Stop State

When the drive is in stop state, four default parameters are displayed: frequency reference (Hz), bus
voltage (V), Al1 voltage (V), and Al2 voltage (V). You can select monitoring parameters in the stop
state through A6-05 [Parameter displayed on the LED operating panel at stop].

Procedure

1. Enter the monitoring page.
The monitoring page is displayed by default. If 50.00 is displayed without flashing, it indicates the

monitoring page at stop, where 50.00 represents the set frequency in the stop state.

For example, if the level-3 menu (parameter value) is displayed, you can press to return to

the monitoring page.

Press
Level-3 menu: Level-2 menu:
Parameter Parameter
setpoint

Press

Level-1 menu:
Parameter
group

Press

2. Press ' and ! to switch monitoring parameters and view other states.
By default, the displayed value 50.00 represents the set frequency.

Press
Frequency ! Bus voltage:
setpoint: 535.2
50.00

Press

All voltage:
2.000

Press

Al2 voltage:

Monitoring menu

Pressu

3.200

Frequency
setpoint:
50.00

The unit of the current monitoring parameter can be viewed in the unit display area of the
operating panel. See the operating panelin “7.1.2 Description” on page 139.

3. To modify the default monitoring parameters in the stop state, adjust the corresponding bit in A6-

05 [Parameters displayed on the LED operating panel at stop].

If the bit is set to 1, the parameter can be displayed on the monitoring page of the operating
panel. If the bit is set to 0, the parameter cannot be displayed on the monitoring page of the

operating panel.
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Related parameters

Table 7-6 Monitoring parameter selection in stop state

Param. Name Default value Value range
A6-05 Parameter displayed on LED 0x0033 bit0: Set frequency (Hz)
operating panel at stop bit1: Bus voltage (V)
bit2: DIl input status
bit3: DO output status
bit4: A1 voltage (V)
bit5: Al2 voltage (V)
bit9: PLC phase
bit11: PID reference
bit12: HDI input pulse frequency (kHz) (active only for
MD6105S)
bit14: Free mapping 0
bit15: Free mapping 1
Bit values are shown below.
0: Hide
1: Displayed
Note
This parameter is an extended parameter, which can be displayed only when the parameter access level of the
current system (A0-10) is higher than “Extended” .
7.1.5.2 Check Monitoring Parameters in Running State
When the drive is in the operation state, five default monitoring parameters are provided: operating
frequency (Hz), set frequency (Hz), bus voltage (V), output voltage (V), and output current (A). You
can select monitoring parameters in the operation state through A6-03 [Parameter 1 displayed on
the LED operating panel during operation] and A6-04 [Parameter 2 displayed on the LED operating
panel during operation].
Procedure

1. If the status display area m on the operating panel is highlighted, it indicates that the drive is

in the operation state.
2. Enter the monitoring page.

The monitoring page is displayed by default. If 50.00 is displayed without flashing, it indicates the

monitoring page during operation, where 50.00 represents the current operating frequency.

For example, if the level-3 menu (parameter value) is displayed, you can press to return to

the monitoring page.
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Press Press Press
Level-3 menu: Level-2 menu: Level-1 menu: Monitoring menu
Parameter Parameter Parameter
setpoint group

3. Press l and ! to switch monitoring parameters and view other states.
By default, the displayed value 50.00 represents the operating frequency.

The unit of the current monitoring parameter can be viewed in the unit display area on the
operating panel.

4. To modify the default monitoring parameters during operation, adjust the corresponding bitin
A6-03 [Parameter 1 displayed on the LED operating panel during operation] and A6-04 [Parameter
2 displayed on the LED operating panel during operation].
If the bit is set to 1, the parameter can be displayed on the monitoring page of the operating
panel. If the bit is set to 0, the parameter cannot be displayed on the monitoring page of the
operating panel.
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Related parameters

Table 7-7 Monitoring parameter selection in operation state

Param. Name Default value Value range

A6-03 Parameter 1 displayed on LED 0x001F bit0: Operating frequency (Hz)
operating panel during operation bit1: Set frequency (Hz)
bit2: Bus voltage (V)

bit3: Output voltage (V)
bit4: Output current (A)
bit5: Output power (kW)
bit6: Output torque (%)
bit7: DIl input status

bit8: DO output status

bit9: Al voltage (V)

bit10: AI2 voltage (V)

bit14: Load speed

bit15: PID reference

Bit values are shown below.
0: Hide

1: Displayed

A6-04 Parameter 2 displayed on LED - bit0: PID feedback
operating panel during operation bit1: PLC stage

bit2: HDI input pulse frequency (kHz) (active only for
MD6105S)

bit3: Operating frequency 2 (Hz)

bit4: Remaining operating time

bit5: Non-calibrated Al1 voltage (V)
bit6: Free mapping 0

bit7: Free mapping 1

bit8: Motor speed

Bit 9: Current power-on time (min)
bit10: Present operating time (min.)
bit11: Reserved

bit12: Reference set through communication
bit13: Reserved

bit14: Display of main frequency X
bit15: Display of auxiliary frequency Y
Bit values are shown below.

0: Hide

1: Displayed
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Note

This parameter is an extended parameter, which can be displayed only when the parameter access level of the
current system (A0-10) is higher than “Extended” .

7.2 iIFA Commissioning Software

7.2.1 Downloading and Installing Software

Introduction to the software

iFA Drive (abbreviated as iFA) is a software product independently developed and wholly owned by
Inovance with full independent intellectual property rights. As a universal configuration software for
Inovance general-purpose products, it enables users to perform device commissioning, system

troubleshooting, real-time operational monitoring, and waveform sampling.

Access to the software

The iFA software can be downloaded and installed through the following methods.

1. Visit the official website of Inovance (https://www.inovance.com/global).

2. Click "Services & Support" - "Documentation Download." Enter "iFA" in the search field on this
page to find the software, then download the software installation package.

3. After the installation package is downloaded, extract the files, open the installation software, and
follow the instructions to complete the software installation.

Software installation

Take installing iFA Drive on Windows 10 x64 operating system as an example, it is recommended to
use the latest software installation package. The installation page is subject to the latest software
version.

iIFA Drive-V1R3CIB14.R14.exe

1. Double-click ""} to enter the iFA Drive installation wizard.
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INOVANCE

iIFA DriveSoftware

v

2. After reading the license agreement, if you agree to the terms, select "I accept the licenses," then
click "Next."

. :
i) License Agreemen

Please read the software license agreement carefully

Software License Agreement (1.0)

preface:

1. Please read this License Agreement carefully before using the software. If you do not agree to
the terms of this agreement, please do not install or use the software. Installing or using the
software indicates your agreement to be bound by this agreement.

2. This software is protected by intellectual property laws in China and/or other countries, as
well as international treaty provisions. Any unauthorized reproduction and distribution of this
software will be prosecuted by [Shenzhen Inovance Technology Co.] in accordance with relevant
legal provisions, and the relevant perpetrator may face severe punishment and/or damage
claims.

5. You may use the current version of the software free of charge, provided that you do not
violate the intellectual property laws of China and/or other countries, the provisions of
international treaties, or the terms of this agreement. After the software is upgraded, your usage
rights shall be subject to the updated software license agreement.

l. Scope of the Agreement -
Thim L immmmm A memmme ek (memtm m e cmfmremd bm mm e "B memmim Y S fmmim ] mmaem i i s mim
© 1 accept the licenses | do not accept licenses

Back Meat Cancel

3. After setting the installation path, click "Install."
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iD Custom Compone

Installation Options (iFA DriveVersion: V)
Custom Information about iFA Drive
iFA Drive iFA Drive
Install lacation: C\lnovance\iFA Drive o
Space required:4.08 MB; Available space:105.19G
Back Install Cancel

4. After the following page appears, wait for the installation progress bar to complete. When the
button indicating that installation is done appears, click it to finish installation of the iFA Drive.

iD iFA Drive

Evolving Industrial Control Platform with Full-Scenario Intelligence

Unified Solution for Device Configuration, Programming Commissioning

Boosting Development Efficiency with Drag and Drop Smart Suggestions

Efficiency Multiplier for Intelligent Factories

Installing component iFA Drive Cancel
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Software upgrade

Click the "General" option in the toolbar = click the "Check for updates" option. In the "About" pop-

up window, click the "Check for updates" button.

Use of the software

Help

Waveform Analyzer  Trajectory Viewer Open Parameter Fils

re & B o

Open Log File

Project
~ & Projectl
] New item

About x

Version infomation

Module name Version Version description
VIR3C25PC484 g

VIR4C25PC4B4

Framework

Plugins

‘Company information

Shenzhen Inovance Technology Co., Ltd. (referred to as Inovance
Technology®), founded in 2003, specializes in automation, digitalization,
and intelligent transformation within the industrial sector. The company
concentrates on core technologies spanning the "information layer,
control layer, drive layer, execution layer, and sensing layer”. Dedicated to
the R&D, production, and sales of industrial automation control products,
Inovance Technology strategically serves high-end equipment
manufacturers.Leveraging proprictary industrial automation control
technologies with independent intellectual property rights, the company
adopts a rapid customized solution delivery model as its primary business
approach. Continueusly committed to advancing industrial progress

Official website
https://www.inovance.com/

For detailed information about the software page, quick start guide, and functions, see iFA Drive

Software Help file. Access to the user guide: Click the "General" option in the toolbar = click the

"Help" option. You can get the relevant information in the pop-up window.
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Pl | Common! Multi-device management

© <@ ) o B =

Common Update , Help|  Waveform Analyzer  Trajectory Viewer  Open ParameterFile  Open Log File

Project | @ iFa Drivestirm 257 B
~ ® Project!
3 New item #R0

Preface

Introduction

iFA Drive is a monitoring and commissioning software tool for
Inovance drive products, which provides a user-friendly user
interface with rich and powerful motion control functions. It

features:

» Flexible communication: You can interact with the drive through
serial, USB, EtherCAT, EtherNet, and PROFINET communication,
‘which greatly facilitates commissioning.

« Bountiful motion control functions: It offers basic functions such as
JOG, homing, and bus motor parameter configuration, and
advanced tuning functions such as STune, ETune, and mechanical
characteristics analysis.

» Easy and diverse commissioning modes: parameter monitoring, v

7.2.2 Quick Commissioning Guide

Note

For information about how to download, install, update, and use the iFA Drive, see “7.2.1 Downloading and In-
stalling Software” on page 147.

Connect to backend software

Installation environment Requirements

The PC on which iFA Drive software is installed must meet the requirements shown in the table

below:
Item Requirement
Operating system Windows 10 x64
CPU Intel Core i5 or higher
Memory 8 GB and larger
Hard disk capacity 50 GB and larger
Display 1366 x 768 or higher; optimal resolution: 1920 x 1080
Interface USB interface

Therefore are two ways to connect to the iFA Drive: USB interface and relay mode of the external
operating panel.

USB interface cable

Prepare a cable, connect its USB connector the PC and connect its Type-C connector to the AC drive.
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AC drive

USB cable with
Type-C interface

Figure 7-3 PC connection diagram

Connection through external operating panel in relay mode

Select the relay mode for the SOP-20 operating panel and connect the cable as shown in the figure

below.

AC drive

Network port

on the back of
the operating
panel

SOP-20

USB cable with Type-C interface
000000

L)

Standard eight-core

° network cable

Figure 7-4 Connection through external operating panel in relay mode

Entering a project

Creating a project Opening an existing project
1. Click "Create a new project" (D). 1. Click "Open existing project" (D).
2. Set "Name," "Path" for project storage, and "Description" (®). 2. Select the desired existing project ().
3. Click "Create" (®) to complete the new project creation. 3. Click the "Open" (®) button to open the selected existing project.

iD iFA Drive iD iFA Drive

T Open existing project Create a new project B Ope

3 Create a new project.
Project Path Last change

! [5 Project]  CA\Users\Administrator\Documen... 6/19/2025 5:49:50 PM

Name: [Project?

I

. '
Path: CAUsers\Administrator\Documents '
'

| Author: 10021919 '

! sscription:

[Remove| Browse
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Creating a project

1. Double-click the "Add new item" button on the left (D). The "New project wizard" dialog box

appears (@).
Project  General ~ Multi-drive management
i B x B
New project ~ Open  Save  Saveas Close project  Exit
Project L3

T@Projectd _____________
! 7 Add new item 0
- - 476 Waveform analyzer - = = - - - =

£ Trajectory viewer

[ Open parameter file

23 Open log file

2. Select and configure links.
The iFA supports five types of links, including USB, serial, PROFINET, EtherCAT, and EtherNet.

Note that the MD610 supports only USB link and serial port link.

You can create a single link or multiple links. Creating multiple links allows you to scan devices on

multiple links or add offline devices.

The following procedure uses a USB link as an example to describe how to create a single link and

multiple links.
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Step

Single link

Multiple links

Step 1:

Add a
link.

1 .Select the desired link "USB" (®).

2 .Select the required link configuration (@).

3 .Fillin "Connection option", "Baud rate", and "Station
ID Range" (®) as required.

4 Click "Next" (@) to create the corresponding link.

1 .Select the "Multi-link" button (®).

2 .Select a link type under "Link selection" (®).

3 .Click "Create" (®).The configuration interface for this
link will appear (@).

4 (Fillin the corresponding link configuration parameters
(®).

5 .Click "Next" (®).

O Singlelink  Multi-link P Qcreate link @Add device Single-fink ) _M: Qcreate link (@Add device
Link selection) \Link configuration e e e e e e e e amaad yDnkseledtion” 7 Tilink configuration T _ L i,
O @EE T v Link B i 1O @ uss W link (-} i
oo | 0 SR | e O e B eusm R !
s onopner! T : T s U0 e b 22 0 T 50 :
& etherket | e i VO et e T Connect d
e EtherCAT | e WAhid#vid 04838pid 5. 16-11ct-81 + | ' v EtherCAT ~ ! Connection option: \\\hickvid 04838ipid 571047820011eb3&0B00004{4d 1e55b2-116f-11cf-81 ~ 1
] Baud rate: 115200 . ! ' B Baud rete: 115200 =
,,,,,,,,,,,, I ; | Ao baud ate: :
! Station D range: 1 1 | Station ID range: 1 16 H
i l
| Net || Cancel | Ned || Cancel
The EtherNet link (EIP communication) supports direct connection.
O singlelink  Multi-link QCreate link (@Add device
@ | B -
o mE Nome: e 1
o e et
& Cthertet Local gateway
P
1P address: 192.168.0.241 hal
otk 282852550 _ __ __ ___ ____
| Linkipe: © Directcomection - Connect PLC How-1}
.
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Step Single link Multiple links
Step 2: | After adding links, proceed to add devices. There are two ways to add devices: manual scanning of "Online devices" and manual
Add addition of "Offline devices".
devi
ces.

| Add new device

. @) Online devices Offline devices | Start scanning

Adding devices in online mode

1 .Select "Online devices".
2 .Click "Start scanning". After the progress bar completes, the scanned devices will be listed below.
3 .Click "Create" in the lower right corner. You can then add the scanned devices to the project tree.

Note:

If scanning is stopped manually during USB link creation, only the devices already scanned are displayed. Unscanned devices will not
appear.

| Project information

Name: Project2 Path: D:\lnovance\iFA Drive Data - [ More settings

| Configure link

O -@uss - Serial #5% PROFINET & EtherNet e EtherCAT
Name: USB 1 USB connection: \\A\hid#vid 0483&pid 5710#78:242235eb&0&0000#({4d1e55b2-f16f-11cf-88cb-001111000030} ~
Baud rate: | 115200 % +  Station number range: 1 - 16

| Add new device

© Online devices Offline devices Number of onl One-click ¢
Nam: Call Type Sub-model Parameter... Firmware version Station ID Import version
MD630N Call MD810 MAD version (A1) 102 1000 1 -
@
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Step Single link Multiple links
Step 2: | Adding devices in offline mode
Add 1 .Select "Offline devices" (D).
devi 2 .Click the device node to be added (®).
ces. 3 .Click "Add new device" (®). The device will be added to the USB list box in the right pane.

4 .Click "OK" (®).

Baud rate: 115200 X

)

|Addnew-

| Configure
© @uss - Serial #5% PROFINET &' EtherNet s EtherCAT
Name: USB 1 USB connection: \\?\hid#vid 04838pid 5710478242235eb&0&0000# ~

Online devices | @) Offline devices

Please enter keywords for search Q

» o Drive system

~ o AC drive
o EFPEVIRSC
o =&VIRSC2-S
o =FVIRSC2-N
o MD6X0
0o ™MD610 @
o MD630N
flm MD605 WL
fla MD605 WH
flm MD605 JF
fla MD600_HS
o MD600

A

+  Station number range: 1 - 16

) - USB 1
Name: MD610

oose [0 ]

Sub-model 1.0.0.0 v

Version: -

v

>> Add new device @
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v & Project2
%2 Make new connection
"¢ Waveform analyzer
9 Trajectory viewer
F® Open parameter file
i3 Open log file
#= PN network configuration
~ [l USB 1[USB]

Step Single link Multiple links
Step 3: | After a new project is added, the iFA automatically returns to the main interface. The device name will be displayed under the project
Com tree. The main display area displays the configured communication link information.
plete A device is added to a single link. A device is added to multiple links.
adding
: PR o e < |
devi Project General Multi-drive management e — e
ces. oes
N = = B == e
New project Open Project wizard Sawi | e

Connecting the Drive

1. Right-click the added device name and select "Connection" in the pop-up interface. You can

commission the drive only after it is connected.
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Project
v & Project2
2 Make new connection
@ Waveform analyzer
9 Trajectory viewer
F& Open parameter file
= Open log file
#Z PN network configuration
~ @l USB 1[uSB]
@ vpe10 e
! & Connection :
T Bete T :
@ Disable
Copy
[Z] Rename

|<] Parameter list

&3 Ccontrol panel

(4 Fault management

22 Function diagram

& Motor Auto-tuning
(% Oscilloscope

[% Trigger oscilloscope
=) Black box

(% Parameter comparison
‘@ Log

[2@ Parameter monitoring table

Figure 7-5 Connection to PC through USB interface

2. For devices that support attribute updates, the update is triggered automatically after a successful
connection, provided the device meets the update conditions.
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1 Usb 1yMDe1 _1\WEO.. MDs10Imverter 1 [N 555
2 Usb 1'MDE10 WMD... MDE10 Inverter 2 [ 2T%
3 Usb 1\MDE10 TWMD.. MDB10 Rectifier 1 [N 45%

3. If there is no actual device connection or the connection is incorrect, an error message will
appear, as shown in the figure below.

8 USB Config Error:Check Config as Connect
Selection

7.3 MD-BP-M External Operating Panel

7.3.1 Overview

The external MD-BP-M operating panel is designed for commissioning of drives of Inovance. It
features numerical display, parameter setting, status monitoring, knob control, jump frequency, and
other functions. Its key functions and display are basically consistent with those of the local
operating panel. The RJ45 interface on the back of the operating panel is connected to the external

operating panel interface (CN2) of the drive. For details, see “4.7.1 Description of Control Circuit
Terminals” on page 98.

7.3.2 Description

The external MD-BP-M operating panel consists the status indicator, parameter display area, unit
display area, key area, and Al pressure adjustment knob, as shown below.
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Figure 7-6 Operating panel components

Table 7-8 Operating panel components

No. Name Description

@ Status indicator Displays the operation state of the drive. For details, see
“Table 7-3 Description of status bar” on page 139.

@ Parameter display Displays the parameters of the AC drive. For details, see
“7.1.3 Display” on page 140.

® Unit display area Displays the unit of the currently displayed data.

@ Key area For details, see “Table 7-4 Description of keys” on page
140.

® Al voltage adjustment knob It is used to adjust the running frequency, multi-reference 0

input, and arithmetic module input of the AC drive. For
details, see “7.3.6 Al voltage adjustment knob” on page
161.

Note

The status bar and keys of the MD-BP-M external operating panel are consistent with those of the local operating
panel. For details, see “Table 7-3 Description of status bar” on page 139 and “Table 7-4 Description of keys”
on page 140.

7.3.3 Display

The MD-BP-M operating panel display is identical to the local operating panel display. For details,
see “7.1.3 Display” on page 140.
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7.3.4 Parameter View and Setting

The parameter view and setting interface is the same as the local operating panel. For details, refer
to “7.1.4 Parameter View and Setting” on page 141.

7.3.5 Status monitoring

The status monitoring interface is the same as the local operating panel. For details, refer to “ Status
monitoring” on page 142.

7.3.6 Al voltage adjustment knob

Description

Adjusting the Al voltage adjustment knob changes the voltage input. The MD-BP-M converts this
voltage to a digital value and sends it to the drive, where it is processed through the Al curve to
produce a proportional output. This can be used to adjust the operating frequency, multi-reference
0 input, arithmetic module input, and other functions of the drive. For detailed Al curve setting
methods, see “10.11.8 Analog Input Terminal (Al)” on page 482.

Related parameters

Table 7-9 Parameters related to Al voltage adjustment knob

Param. Name Default value Value range
A6-36 MD-BP-M potentiometer gain 1.00 -10.00 to +10.00
A6-37 Potentiometer MD-BP-M offset 0.00V -10.00 V to +10.00 V
A6-38 Denoising threshold of 0.1% 0.0% to 100.0%
potentiometer MD-BP-M

A6-39 Filter time of potentiometer MD-BP- | 0.10s 0.00s to 100.00s
M

A6-40 MD-BP-M potentiometer zero- 1.0% 0.0% to 100.0%
crossing threshold

A6-41 MD-BP-M potentiometer jump point | 0.0% -100.0% to +100.0%

A6-42 MD-BP-M potentiometer jump 0.1% 0.0% to 100.0%
amplitude

A6-43 MD-BP-M potentiometer 100 ms 0ms~32767 ms
communication filter time

A6-44 MD-BP-M potentiometer 32 0to 64
communication filtering count

A6-68 MD-BP-M potentiometer input error | 0 0: Disable
alarm enable 1: Active

A6-69 MD-BP-M potentiometer input 8.00V A6-701t0 10.00 V
protection upper limit

A6-70 MD-BP-M potentiometer input 2.00V 0.00 V~A6-69
protection lower limit
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Param.

Name

Default value

Value range

E2-37

Al polarity selection

0

Ones: Al selection

0: Normal

1: Absolute value

2: Inverted

3: Absolute value inverted
Tens: Al2 selection

0: Normal

1: Absolute value

2: Inverted

3: Absolute value inverted

Hundreds: MD-BP-M potentiometer
selection

0: Normal

1: Absolute value

2: Inverted

3: Absolute value inverted

Thousands to ten thousands: Reserved
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Param.

Name

Default value

Value range

E2-38

Al curve selection

0x0321

Ones: Al1 curve selection

1: Curve 1 (2 points, see E2-40 to E2-
43)

2: Curve 2 (2 points, see E2-44 to E2-
47)

3: Curve 3 (2 points, see E2-48 to E2-
51)

4: Curve 4 (4 points, see E2-52 to E2-
59)

5: Curve 5 (4 points, see E2-60 to E2-
67)

Tens: Al2 curve selection

1: Curve 1 (2 points, see E2-40 to E2-
43)

2: Curve 2 (2 points, see E2-44 to E2-
47)

3: Curve 3 (2 points, see E2-48 to E2-
51)

4: Curve 4 (4 points, see E2-52 to E2-
59)

5: Curve 5 (4 points, see E2-60 to E2-
67)

Hundreds place: MD-BP-M
potentiometer curve selection

1: Curve 1 (2 points, see E2-40 to E2-
43)

2: Curve 2 (2 points, see E2-44 to E2-
47)

3: Curve 3 (2 points, see E2-48 to E2-
51)

4: Curve 4 (4 points, see E2-52 to E2-
59)

5: Curve 5 (4 points, see E2-60 to E2-
67)

Thousands to ten thousands: Reserved
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Param.

Name

Default value

Value range

E2-39

Al lower limit selection

0x0000

Ones: Setting for Al1 lower than
minimum input

0: Minimum value
1:0.0%

Tens: Setting for Al2 lower than
minimum input

0: Minimum value
1:0.0%

Hundreds: Selection when MD- BP-M
potentiometer value < minimum

input value
0: Minimum value
1:0.0%

Thousands to ten thousands: Reserved

E2-81

Al hardware source selection

Ones: Al1 source

0: Hardware sampling
1: Forced value

Tens: Al2 source

0: Hardware sampling
1: Forced value

Hundreds: MD-BP-M potentiometer
source

0: Hardware sampling

1: Forced value

E2-84

Forced setpoint of MD-BP-M
potentiometer

0.00Vv

-10.00 Vto +10.00 V

EE-08

Measured voltage 1 of
potentiometer MD-BP-M

2.000V

-10.000 to +10.000

EE-09

Displayed voltage 1 of
potentiometer MD-BP-M

2.000V

-10.000 to +10.000

EE-10

Measured voltage 2 of
potentiometer MD-BP-M

8.000V

-10.000 to +10.000

EE-11

Displayed voltage 2 of
potentiometer MD-BP-M

8.000V

-10.000 to +10.000
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Table 7-10 Monitoring parameters related to Al voltage adjustment knob

Param.

Name

Monitoring range

Parameter description

Uo-11

Voltage of potentiometer
MD-BP-M

-10.570V~+10.570 V

Indicates the value of MD-BP-M
potentiometer after linear correction in
units of V.

Note: The parameter value is the value
of U0-23 (MD-BP-M potentiometer pre-
calibration voltage) after linear
calibration (EE-08, EE-09, EE-10, EE-
11). Scaling: N/A

Related parameters: EE-08, EE-09, EE-
10, EE-11, U0-23

U0-23

Uncalibrated MD-BP-M
potentiometer voltage

-10.570V~+10.570 V

Indicates the actual value of MD-BP-M
potentiometer input sampling voltage
in units of V.

Note: The uncalibrated voltage of MD-
BP-M potentiometer is the input
sampling voltage of the MD-BP-M
potentiometer, which will be linearly
calibrated by EE-08, EE-09, EE-10, and
EE-11. The calibrated value is
displayed in U0O-11.

Scaling: -

Related: EE-08, EE-09, EE-10, EE-11,
uo-11

u1-07

Curve input value of
potentiometer MD-BP-M

-10.570V~+10.570 V

Indicates the input value of MD-BP-M
potentiometer curve in units of V
during calculation of MD-BP-M
potentiometer.

Note: When the hundreds (MD-BP-M
potentiometer curve selection) of E2-
38 (Al curve selection) is set to [Curve
3], the input value of MD-BP-M
potentiometer curve 3 (E2-48, E2-49,
E2-50, E2-51) is displayed. The per-unit
converted according to MD-BP-M
potentiometer curve is L2248.

Scaling: -

Related: E2-38, E2-48, E2-49, E2-50,
E2-51,12248

L0052

MD-BP-M potentiometer
input limit violated

Oto1

Indicates whether the MD-BP-M
potentiometer input exceeds the preset
MD-BP-M potentiometer protection
upper/lower limit.

Note: Indicates whether the MD-BP-M
potentiometer input voltage (U0-11)
exceeds the MD-BP-M potentiometer
protection upper/lower limit (A6-69/
A6-70).

Scaling: -
Related: U0-11, A6-69, A6-70
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Param.

Name

Monitoring range

Parameter description

L0056

Level selection for MD-BP-
M potentiometer used as
DI

Oto1

Defines the level state when MD-BP-M
potentiometer is used as DI. The value
1 indicates DI high level.

Note: When the MD-BP-M
potentiometer voltage (U0-11) is
higher than E2-35, the output switches
from low level to high level, and the
flag bit is set to 1. When the MD-BP-M
potentiometer voltage (U0-11) is lower
than E2-36, the output switches from
high level to low level, and the flag bit
is setto 0.

Scaling: -

Related: E2-35, E2-36, UO-11

L2248

MD-BP-M potentiometer
input value

-800% to +800 %

Indicates the per-unit value of the MD-
BP-M potentiometer input after
conversion by the MD-BP-M
potentiometer curve.

Note: When the hundreds place (MD-
BP-M potentiometer curve selection) of
E2-38 (Al curve selection) is set to
"[Curve 3]", the per-unit percentage of
MD-BP-M potentiometer voltage (UO-
11) converted according to Al curve 3
(E2-48, E2-49, E2-50, E2-51) is
displayed.

When the input is lower than E2-48, the
default output is E2-49. You can also
set the output upon MD-BP-M
potentiometer input that lower than
the minimum input setpoint to 0.0%
through the hundreds place of E2-39
(Al lower limit selection).

Scaling: Per-unit value

Related: E2-38, E2-39, E2-48, E2-49,
E2-50, E2-51, UO-11

Application instance

Set F0-29 (Main frequency source) to 10 (MD-BP-M potentiometer), and select the Al voltage

adjustment knob as the frequency source. After the Al voltage adjustment knob input is converted to

an input ratio through the Al curve, 100% of the input ratio corresponds to C4-06 (Rated motor

frequency).

The basic steps for setting the main frequency through the Al voltage adjustment knob are as

follows:

1. Set the curve relationship between the Al voltage adjustment knob input and the setting ratio to "0

Vto 10 V correspond to 0% to 100%".

e SetE2-48 (Al curve 3 minimum input) to 0.00 V.
e Set E2-49 (Percentage corresponding to the minimum input of Al curve 3) to 0.0%.

-166-




Commissioning Tool

7.4

7.4.1

7.4.2

e Set E2-50 (Al curve 3 maximum input) to 10.00 V.
e SetE2-51 (Percentage corresponding to the maximum input of Al curve 3 to 100.0%

2. Set the filter time for the Al voltage adjustment knob input through A6-39.

3. Set F0-29 (Main frequency source) to 10 (MD-BP-M potentiometer) to select the Al voltage
adjustment knob of MD-BP-M as the frequency source.
After the above steps are completed, when the Al voltage control knob input is 5 V, the drive
obtains 50% converted by the Al3 curve. This means the actual set frequency is 25 Hz (50.00 x
50%). When the Al voltage adjustment knob is used, the operating frequency will change
according to the Al3 curve conversion.

For detailed functions, see “10.3.2.4 Setting Frequency Through Al” on page 305.

ACaution

A6-43 and A6-44 are used to configure the filtering time and number of times for the data sampled by the MD-
BP-M potentiometer.

MD-BP-S External Operating Panel

Overview

MD-BP-S is the commissioning assistant for drive systems of Inovance. It features numerical display,
parameter setting, status monitoring, system status prompt, USB relay, and other functions.
Designed as an extension of the local operating panel, it is connected to the external operating
panel interface CN2 of the drive via the RJ45 port on its back. For details, see “Table 4-7 Description
of Control Circuit Terminals” on page 98.

Components

The LED operating panel consists of six parts: status indicator, auxiliary display area, main display
area, unit display area, menu indicator, key area, and USB interface.
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Table 7-11 Operating panel components

No. Name Description

©) Status indicator Displays the operation state of the drive. For details, see “Table
7-12” on page 168.

@ Secondary display area Displays information such as key test results and system
status.

® Primary display area Displays parameters.

@ Unit display area Displays the unit of the currently displayed data.

® Menu indicator Indicates the current menu. Press and hold the back key to
switch among menus.

® Key area For details, see “Table 7-13” on page 169.

@ USB port Used to connect to the PC via a Type-C data cable of the

operating panel in relay mode. For details, see “Figure 7-4”
on page 152.

Table 7-12 Description of status bar

Symbol Name

Function Description

FWD FWD

Forward run Steady on: The set speed or running
speed of the drive is in the forward

direction.

REV  w

Reverse run Steady on: The set speed or running
speed of the drive is in the reverse

direction.

Local/remote

Local/remote
connection mode

Off: Local (operating panel) control mode
Steady on: Terminal control

Slow blink (3.3 Hz): Communication
control mode

Fast blink (0.83 Hz): Custom control mode

Double blink: Background control mode

Torgue control

Torque control
mode

Steady on: Torque control mode

-168-




Commissioning Tool

Symbol

Name

Function

Description

Speed control

speed control

Steady on: Speed control mode

S mode
| Fault Fault Steady ON: faulty
l Operation Operation state Steady on: The AC drive is running.
Sto Stop state Stead : The AC drive is st d.
= p p eady on: The rive is stoppe
:I Minus sign Negative symbol Steady ON: Indicates that the current
parameter value is negative or the
direction is reverse.
Connector Connector Steady ON: Displays connector
@ negative symbol parameters.
Wh s r/min Hz A V C Unit Unit display area Unit of the value in main display area
‘ I I I Basic menu Indicator steady on | The primary display area displays the

B I BIBIR — basic menu.
E!
User-defined Indicator steady on | The primary display area displays the
user-defined parameter menu.
0
=\
User-modified Indicator steady on | The primary display area displays the
parameter modified parameter (with the default
@ value changed) menu.
Fault Indicator steady on | The main display area displays the fault
list.
R
Table 7-13 Key descriptions
Key Name Function
) Enter Used to enter the setting page or confirm the
aK settings.
(o Program/Back key Used to return to the previous page or undo the
) operation.
Menu switchover

Holding down this key enters the multi-function
menu.

Exit the MD-BP-S menu.

MD-BP-S menu key

Press and hold this key to enter/exit the MD-BP-
S menu.
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7.4.3

Name Function
up Used to increase the parameter value you are
operating on.
DOWN Used to decrease the parameter value you are
operating on.
Shift Used to switch monitored values in the

monitoring page.
Used to switch data bits in the parameter page.

Used to switch basic menus, user menus, and
calibrate menus and fault log menus in multi-
function menu page.

Used to switch fault log in fault log menu.

Loc/Rem key

Switch the forced operating panel control state.
For details, see “Loc/Rem Key Operation” on
page 171.

Run Used for start operations in operating panel
control mode.
Stop key Used for stop operations in the operation state.

Used for reset operations in the fault/alarm
state.

Display

The content in the main display area and the auxiliary display area are independent of each other.

The main display area of the MD-BP-S operating panel is identical to that of the drive. For details,

refer to “7.1.3 Display” on page 140.

The auxiliary display area, consisting of six eight-segment LEDs, displays the following 11 types of

system status:

Table 7-14 System status displayed on the auxiliary display area

State Keypad Display Definition
reset ': ': C Initializing after power-on
i i
nr Not ready (caused by STO, fault activation,
mIm or drive busy state)
nr-2 = Not ready (caused by OFF2 activation)
o [ il
nr-3 -1 Not ready (caused by OFF3 activation)
[ | il |
nE ,: Waiting for running enable command
o
ry N} Ready (waiting for the running command)
i |
ry-1 i I The running command is available only
[ i il | after it is deactivated and then reactivated.
ry-2 1 = Jog 1 command is available only after it is
'- :l B l_-_ deactivated and then reactivated.
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State Keypad Display Definition
ry-3 L -1 Jog 2 command is available only after it is
(i Nl deactivated and then reactivated.
rn During operation
(N
JoG I ~ Jogging
]

Note: Except the "Not ready" status (nr, nr-2, nr-3), all other status display conditions are mutually
exclusive. If the display conditions for the "Not ready" status are met simultaneously, the display

priority is as follows: nr>nr-2 > nr-3.

Related parameters

Param. Name Default value Value range

A1-52 System status - 0: None
information prompt 1: Startup is available only after the startup
command is deactivated and activated again.
2: OFF2 command activated

: OFF3 command activated

5w

: Fault activated
: Preparing internal parameters

: Operation enable deactivated

N ooun

: STO activated

8: Startup is available only after the jog 1 command
is deactivated and activated again.

9: Startup is available only after the jog 2 command
is deactivated and activated again.

7.4.4 Parameter View and Setting
The parameter view and setting interface is the same as the local operating panel. For details, refer
to “7.1.4 Parameter View and Setting” on page 141.

7.4.5 Status monitoring
The status monitoring interface is the same as the local operating panel. For details, refer to “ Status
monitoring” on page 142.

7.4.6 Loc/Rem Key Operation

Description

By default, the Loc/Rem key on the MD-BP-S operating panel is used to switch the forced operating
panel control mode. The key function can be set through A6-00.
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Related parameters

Table 7-15 Parameter descriptions of the Loc/Rem key

Param. Name Default value Value range
A6-00 Loc/Rem key function 1 0: Inactive
selection 1: Forced operating panel control
A6-67 Loc/Rem key function 0 Ones: Forced operating panel flag
retention upon power failure 0: Not save
1: Save

Tens to Ten-thousands: Reserved

Application instance

7.4.7

Set A6-00 (Loc/Rem key function selection) to 1 (Forced operating panel control). When the Loc/Rem
key function is enabled, the procedure to switch the forced operating panel control mode using the
Loc/Rem key is as follows:

1. Click the Loc/Rem key
panel control mode and switch the control command source to operating panel.

J on the external operating panel to forcibly enable the operating

7 )
// Loc/Rem 1}

2. Click the Loc/Rem key & J again to disable the operating panel control mode.

Repeat the above steps to switch the forced operating panel control mode.
Note:

e Pressing and holding the right key\! on the local operating panel for 1.5 seconds is equivalent

7 >
// Loc/Rem 1}

to clicking the Loc/Rem key & J. If the external operating panel is disconnected, the forced

operating panel control status remains the same as before disconnection. To switch the forced

operating panel control status in this case, press and hold the right key ! on the local operating
panel for 1.5 seconds.

e Ifthe drive is running, the forced operating panel control mode cannot be switched using the
Loc/Rem key.

e Ifthe drive is controlled through the backend software, the forced operating panel control mode
cannot be switched using the Loc/Rem key. The priority of the actual active control command
source is as follows: backend control > forced operating panel control switched by the Loc/Rem
key > forced control by the DI > b1-00/b3-00 (Control channel Main command source of control
channel).

e You can set A6-67 (Loc/Rem key function retention at power-off) to set whether the forced
operating panel control status is retained at power-off.

Connecting the SOP-20-880 Used as the Relay to the PC

The Type-C USB interface on the lower front of the MD-BP-S is used to connect to a PC. The length of
the connecting cable should not exceed three meters. After connection, the operating panel auto-

matically enters the relay mode.
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7.5

7.5.1

Step 1. Open the USB port cover.

axv e s DO
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Step 2. Connect the MDKE10 to the PC by
using a cable with the Type-C
connector and the ferrite magnetic
ring.

Step 3. After the MD-BP-S and the PC are -1 ,”— Lo
connected, the MD-BP-S -
automatically enters the USB relay mode. "USB" is displayed in the status
display area, which indicates the USB relay mode. You can use the
InoDriveStudio to commission the drive.

SOP-20-MD6 Intelligent External Operating Panel

Overview

The SOP-20-MD6 is a new-generation commissioning assistant for AC drives of Inovance. Featuring
a wide power supply range and an LCD display, it is suitable for single-drive and multi-drive
systems. The operating panel provides rich functions, such as parameter settings, status monitoring,
parameter copy, fault analysis and diagnosis, parameter upload and download, and USB relay/
large capacity storage. The RJ45 interface on the back of the operating panel is connected to the
external operating panel (CN2) of the drive. For details, see "Wiring - Control Circuit Terminal
Description".
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7.5.2 Description

Figure 7-7 Appearance and keys of SOP-20-MD6

Table 7-16 Components of SOP-20-MD6

Name

Display

Left soft key

Direction keys

Shift key

Run key

Status indicator

USB port

Loc/Rem key

Stop/Reset key

Help key

Right soft key

Snap-fit joint

Fixing screw

RJ45 port

Product nameplate

®®® e 6o e e e e o6 e o oos

Battery cover

Table 7-17 Description of keys

Key

Name Description

Used for exit or cancellation purpose.

Left soft key The soft key in the lower left corner on the display features different
functions in different interfaces. For example, this key on the
homepage is used to enter the device selection page.

]

Enter or confirm

The soft key in the lower right corner on the display features
different functions in different interfaces. For example, this key on
the homepage is used to enter the menu interface.

Right soft key
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7.5.3

Stop/Reset key

Used to stop the device in the local control mode.

Key Name Description

Used to quickly enter the device selection page.

Shift key In interfaces that do not allow operations to be interrupted, the

\ quick device switchover function is inhibited. In this case, the shift
key is inactive.

‘ Used to open the help page.

Help key

{ The help interface varies with the context.

Q Run key Used to start the device in the local control mode.

When the device is in the fault state, use this key to reset the fault.

Loc/Rem key

Used to switch the control permission of the device.
Local: The SOP-20-MD6 controls drive start/stop.

Remote: The device start/stop is controlled by the parameters and
functions of the device.

Direction keys

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

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

Table 7-18 Description of shortcuts

Shortcut Keys Available in Function
Left+Up O+©
Any view Adjusts the backlight brightness.
Left+Down O+©
Right+Up ©+©
Any view Adjusts the contrast.
Right+Down O+©
Adds the parameter where the cursor is
Left+Hel +. Parameter list view
P O E directed at to the shortcut interface.
. Deletes the parameter from the shortcut
Left+Help O+. Shortcut view terface.
. Deletes the parameter from the startup
Left+Help O+. Startup view nterface.
Adds the parameter where the cursor is
Right+Hel +.} ist vi ) .
K P O E Parameter list view directed at to the startup interface.
. Deletes all the parameters from the
Right+Hel +.! Shortcut view
o P O E shortcut interface.
Right+Help ©+ Startup view Clears all parameters in the startup

interface.

Keypad Display

SOP-20-MD6 adopts the monocolour LCD with white backlight and a resolution of 240x160 pixels.
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01 Operating frequency
i 0.00 Hz

i 02 PIDfeedback

‘ 0 %

03 Frequency reference
) 50.00 Hz

Figure 7-8 Homepage

Table 7-19 Descriptions of the homepage

No. Display Description
Displays information about the operating status of the device,
Device status and fault | including the state machine, fault, and alarm.
@ information When a fault occurs on the device, the fault information and operating
status are displayed alternately.
Current device 1: Current device station number
information Drive: Displays the specific model of the current device.
® Content Real-time display of monitored information
@ Device list Used to display the device list of the current network.
Local: The device is controlled by SOP-20-MD6.
® Local/remote Remote: The device is controlled by 1/0 or bus (remote control).
Blank: This function is unavailable on the equipment.
® SOP-20-MD6 time Displays the clock time in SOP-20-MD6.
@ Menu Used to access the function menu of current device
7.5.4 Parameter View and Settings

Parameter view

The parameter groups are sorted by name. If a parameter group is selected, all parameters in this

group will be displayed. You can view or edit these parameters as needed. Press the Help key
to display the help information.

For read-only parameters, when the cursor points at this parameter, the right soft key E is
invalid, and the "Select" button will not be displayed at the right bottom on the screen.

If "0x" is displayed before the parameter, this parameter value is in hexadecimal system.
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Parameter Settings

Table 7-20 Description of parameter setting

Description Key Description

Go to "Menu > Parameter setting", select the
parameter group to be changed, select the
parameter to be changed, view or modify the
parameter, and click "Back" or "OK".

Viewing or modifying parameters Key operations

Adding a parameter to the shortcut interface

In the parameter setting interface, enter any
parameter group, move the cursor to the specific
parameter, and press the Left key and Help key at
the same time for more than 1.5 seconds to add the
parameter to the quick commissioning interface.

Adding or deleting "Shortcut” O+ ! Deleting a parameter from the shortcut interface

parameters ) o
In the quick commissioning interface, move the

cursor to the parameter to be deleted, and press

and at the same time for more than 1.5
seconds to delete the parameter from the quick
commissioning interface.

Clearing parameters from the shortcut interface

In the quick commissioning interface, press and hold

Clearing parameters from the O . O
+
shortcut interface E (right key) and @ (help key) at the same

time for more than 1.5s to clear all the parameters in
the quick commissioning interface.

Viewing shortcut parameters Key operations -

Modifying parameters that used to set values

For example, to set b7-04 (Ramp 1 acceleration time) to 30.00s, do as follows:

1: AC drive Stop 1: AC drive Stop 1:AC drive Stop
01 Operating frequency (Hz) 01 Parameter settings b3 Mf;:rfgln%mand of control

0.00 Hz o
A 4 Auxiliary command of control
02 PID feedback Q 02 Status montoring E > Channel s
o 03 Device operation 8 EE eI

03 Frequency reference — — - bé Setchannel 2
04 Permission management Acceleration/Deceleration
50.00 Hz 9 C : * 57 Celtings (RFG)
Device Local 09:54:35 Menu Back Local 10:12:02 Select Back Local 10:12:42 Select
Default value: 20.0 Default value: 20.0 B
b7-04: Ramp 1 acceleration time b7-03: Ramp 1 acceleration time b7-03: Ramp (RFG) selection bit1

0030 .0s 0020 .05 00
AN A . b7-04: Ramp 1 acceleration time
: in.:| Max. 20.0s

Min..l &
i E— - 7-05: R 1 [ i i
. . 00 5000 b7-05: Ramp 1 deceleration time
20.0 s
Back Local 10:14:45 @ oK Back Local 10:14:45 @ oKk Back Local 10:13:52 (@ Select
1: AC drive Stop 1: AC drive Stop

b7-03: Ramp selection bit 1 01 Operating frequency (Hz)
0:0 0.00 Hz
02 PID feedback

« b7-04: Ramp 1 acceleration time

—
30.0s 0%
b7-05: Ramp 1 deceleration time 03 Frequency reference
2005 50.00 Hz
Back Local 10:13:52 @ Select Device Local 10:14:35 Menu

Figure 7-9 Modifying parameters that used to set values
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7.5.5

7.5.6

Note

"1: ACdrive" in the figure displays the actual mode of the AC drive.

un

After setting the parameter, press | to save the setting and exit or press D to quit and exit.
Press O and . at the same time for more than 1.5 seconds to restore the parameter to default

value and then press @ to activate the default value.

Status indicator
The status indicator on SOP-20-MD6 is used to indicate whether a fault or alarm exists.

Table 7-21 Descriptions of status indicators

Symptom Demonstration Meaning

Steady green The equipment is running properly.

. The data is being transferred between the SOP-20-MD6 and
Flashing green

PC with USB.
Communication between SOP-20-MD6 and the equipment is
Steady red . .
normal, but the equipment is faulty.
b/ N . .
. Communication between SOP-20-MD6 and the equipment is
Flashing red .
interrupted.
/M

Connecting the SOP-20-880 Used as the Relay to the PC

The B-type mini USB terminal on the lower part of SOP-20-MD6 is used to connect to PC. The
connection cable cannot exceed 3 m. The communication protocol is USB2.0 between the SOP-20-
MD6 and the PC.
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1. Open the USB terminal cover.

2. Insert the USB cable and connect the cable with
ferrite core (recommended) to the PC.

3. After the SOP-20-MD6 is connected to the PC Select USB Connect Mode
through the USB cable, you will be prompted to
choose the USB relay mode or USB mass storage USB relay
mode. e USB disk

« When "USB relay mode" is selected, the SOP-20-MD6
can be used as a relay to enable communication
between the device and the PC. To perform
commissioning with InoDriveStudio, select "USB relay Back Select
mode".

. In the "USB mass storage mode", the SOP-20-MD6

can be used as a memory.

Note
For details on how to use SOP-20-MD6, see SOP-20-MD6 Series Smart Operating Panel User Guide.

7.6 External operating panel disconnection detection

Overview

The external operating panel disconnection detection function aims to improve the safety and
reliability of equipment operation. When this function is enabled and the control command source is
set to the operating panel, if the external panel disconnects from the drive for longer than the preset
time, a fault is triggered. This causes the drive to coast to stop immediately, preventing loss of
control or failure to stop.

Application scenario

The function is suitable for industrial automation scenarios where the external operating panel
serves as the primary control method for the equipment. For example, in environments such as
manufacturing and logistics equipment that require remote control through an external operating
panel, if the operator accidentally disconnects the operating panel while the equipment is running,
this function can promptly trigger the protection mechanism. This prevents equipment loss of
control or malfunction caused by communication interruption.
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Function description

When A6-72 (External operating panel disconnection detection) is enabled and the equipment is

running under operating panel control, if the external operating panel remains disconnected from

the equipment for longer than the time set by A6-74 (External operating panel disconnection

detection time), fault E189.2 (External operating panel communication timeout) will be reported. The

default fault protection action is coast-to-stop.

You can check whether the disconnection fault is triggered via L0194 (External operating panel

disconnection fault) and check the model of the disconnected external operating panel via L1077

(Disconnected external operating panel model).

Related parameters

Parameters related to external operating panel disconnection detection are shown in “Table 7-22”

on page 180.
Table 7-22 External operating panel disconnection detection
Param. Name Default Value Description
value range
A6-72 External operating | 1 Oto1 Defines the disconnection detection function of the
panel open circuit external operating panel. When this function is
detection enable enabled and the operating panel disconnects from the
drive, a fault is reported.
Ones: Standard external operating panel (including
MD-BP-M and MD-BP-S)
0: Inactive
1: Active
Tens: Reserved
Hundreds: Reserved
Thousands: Reserved
Ten-thousands: Reserved
A6-73 External operating | 2.0 0.1to Defines the external operating panel disconnection
panel open circuit 6000.0 detection time.
detection time
U3-06 External operating |/ Oto2 Indicates the model of the external operating panel

panel model

connected.
Note:

1: [Not connected] - No external operating panel is
connected currently.

2: [MD-BP-M] - The model of the external operating
panel connected is MD-BP-M.

3 [MD-BP-S] - The model of the external operating
panel connected is MD-BP-S.

Scaling: -

Related: -
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Param. Name Default Value Description
value range
L0194 External operating | / 0to1 Note: Indicates whether the external operating panel
panel open circuit open circuit fault is activated.
fault Options:

0: Inactive. No external operating panel disconnection
fault is reported.

1: Active. - The external operating panel disconnection
fault is activated and 189.2 is reported.

Related: A6-72, L1077, U3-06

A6-72 is used to enable external operating panel open
circuit detection, L1077 is used to display the
operating panel model that reports the open circuit
fault, and U3-06 is used to display the model of the
external operating panel connected currently.

L1077 Model of the / Oto2 Indicates the model of the external operating panel
external operating when the drive is disconnected (189.2).
panel with open Note:
circuit fault

0: No external operating panel disconnection fault. No
external operating panel disconnection fault is
reported.

1: MD-BP-M. The fault 189.2 (External operating panel
disconnection fault) is reported due to MD-BP-M
disconnection.

2: MD-BP-S. The fault 189.2 (External operating panel
disconnection fault) is reported due to MD-BP-S
disconnection.

When external operating panel open circuit detection
(A6-72) is active, and L0194 (External operating panel
open circuit fault) is set to 1 [Active], the model of the
external operating panel with open circuit fault is
outputted.

Scaling: -

Related parameters: A6-72, L0194, U3-06

Application example

1. Set b1-00 (Main command source of control channel 1) to 0 (Operating panel) or enable forced
operating panel control (see “Table 7-22” on page 180 in section 7.4.6 Loc/Rem Key Operation). Set
A6-72 (External operating panel disconnection detection) to 1 to enable the external operating
panel disconnection detection function.

2. When an external operating panel (MD-BP-M or MD-BP-S) is connected, U3-06 (External operating
panel model) displays the connected external operating panel model. The value 1 indicates MD-
BP-M and 2 indicates MD-BP-S.

3. Start the drive. When the drive is running, disconnect the external operating panel from the drive.
After the time set by A6-73 (Disconnection detection time) expires, the drive reports fault E189.2
(External operating panel communication timeout) and coasts to stop. U3-06 (External operating
panel model) is set to 0, L0194 (External operating panel disconnection fault) is activated, and
L1077 (Disconnected external operating panel model) outputs 1 (MD-BP-M) or 2 (MD-BP-S).
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Noteif the external operating panel (MD-BP-M or MD-BP-S) is reconnected within the disconnection detection

time, E189.2 (External operating panel communication timeout) fault will not be reported.
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8

8.1

8.2

8.2.1

Quick Commissioning and Trial Run

Commissioning Instructions

Start

A

Pre-commissioning
preparation

A

Restore parameters
to factory settings.

A

Set the application
macro (optional).

A

Set motor
parameters.

Setting the motor
control method.

A

Set the motor
control mode.

Perform motor
parameter
auto-tuning.

]

4

Set operation
commands.

A4

Set frequency
commands.

4

Set torque
commands.

4

Perform jogging.

4

View common
monitoring
parameters.

4

Commission other
commonly-used
parameters.

v

Perform trial run.

A

e

Figure 8-1 Commissioning flowchart

Parameter Introduction

Function Parameter Groups

Parameters of the AC drive are grouped based on functions and displayed in three levels of menus,

as shown below.

A

XX

Figure 8-2 Parameter display
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The letter A indicates the level-1 menu, which is represented by one letter and corresponds to a
group of complete functions. For example, group A corresponds to the system functions and group
b corresponds to the command channel.

The letter B indicates the level-2 menu, which is represented by one or two digits. The first and
second level menus are combined to represent a specific group of functions. For example, group A0
is related to parameter management, and group A2 is related to system information.

NN indicates the level-3 menu, which is represented by a 2-digit number, corresponding to a certain
parameter when combined with level-1 and level-2 menus. For example, A0-00 is a system
initialization parameter.

Level-2 and level-3 menus are usually connected through the separator "-".

Parameters of the level-1 menu are shown in the following table.

Table 8-1 Parameter group

Level-1 group name Level-1 parameter group description

F Common parameter
A System
b Reference channel
C Motor parameters

d/y Motor control
E Input/Output
H Protection and auxiliary
n Communication Configuration
o Free function block
P Application function
L Connector
U Monitoring Parameters

Parameters in group F are commonly used parameters, which includes all the commonly used
parameters in other groups to facilitate commissioning. For example, parameters in group F1 are
mapped from parameters in group C (motor parameters). When setting basic motor parameters, you
can make quick settings in group F or set them in group C. These two groups are equivalent, with
parameter values automatically synchronized.
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8.2.2

Parameter list

Common parameters

(group F)
A A
Function Automatic
parameter synchronization
re-mapping of parameter

modification

4

All function parameters
(group Ato group L)

Basic parameter
setting (FO)

Encoder parameter (F3)

Basic motor
parameter (F1)

Input/Output
parameter (F4)

Motor control
parameter (F2)

Basic communication
parameter (Fd)

System parameter
(group A)

Communication
configuration (group n)

Command channel
(group B)

Free function block
(group o)

Motor parameter
(group C)

Application function
(group P)

Motor control

Connector (group L)

(group d/y)
Input/Output Monitoring parameter
(group E) (group U)

Protection and auxiliary
function (group H)

Figure 8-3 Parameter group diagram

Parameter Access Level

This product defines parameters into four levels: standard, extended, expert, and manufacturer. The

range of parameters that can be read and written at each level is shown below.

Table 8-2 Access level

Access level Description Remarks

1 Standard Default parameter access level, which allows you to access the
basic function parameters of the drive.

2 Extended Mainly include extended motor function parameters, such as user-
defined parameters and frequency detection parameters.

3 Expert Password-protected parameters, which include complex
performance commissioning parameters for the motor.

4 Manufacturer Password-locked parameters for use by the manufacturer only. This
level has the highest authority with access to all parameters.

The default parameter access level is standard. You can switch the parameter access level through
A0-11. The parameter access level currently in effect are displayed in A0-10. Standard and extended
levels can be switched directly. Expert and manufacturer levels are password-protected, which
cannot be switched directly. For details on switchover of parameter access levels, see “13.2.2
Parameter Access Level” on page 874.
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8.3

8.3.1

8.3.2

Table 8-3 Parameter access level switchover

Param. Name Display range

A0-10 System parameter access level 0: Standard
1: Extended
2: Expert

3: Manufacturer

AO0-11 Parameter access level 0: Standard
1: Extended

2: Expert

ACaution

If the expert password status (A0-14) is locked, you cannot switch directly to expert level.

Commissioning Preparation

Identifying the Motor Type

Check the motor nameplate to identify the motor type. For unknown motor type, identify the motor
type through the following ways.

e Method 1: The asynchronous motor has slip, and the synchronous motor has no slip. Rated slip of
the motor = Rated frequency x 60/Rated number of pole pairs - Rated speed. If the calculation
result is not zero, it is an asynchronous motor.

e Shortthe UVW cable of the motor. The motor with obvious resistance when it is wobbled
manually is synchronous motor. Otherwise, the motor type is asynchronous motor. This method
can be used to determine whether the reluctance motor is magnet assisted synchronous
reluctance motor. The resistance of the reluctance motor without assisted magnet will not
increase.

Select Motor Parameter Group 1 on Nameplate

Some motors may have multiple sets of parameters on the nameplates, as shown below. It is
recommended to select the motor parameter set 1 as the rated parameters that input to the drive.
See the following for details.

duty type n (/min) P (kw) u (V) 1(A) f (Hz) cos/phi
S1 650 200 414 342 22.3 0.89
S1 765 200 480 296 26 0.88
S1 1950 200 480 300 66.5 0.87
S1 3000 130 480 192 101.5 0.87

U/f is directly proportional to the flux. The U/f of motor parameter set 1 and motor parameter set 2 is
about 18.5, which is the rated flux coefficient. The U/f of motor parameter set 3 is 7.2, which is the
field-weakening parameter. The U/f of motor parameter set 4 is 4.7, which is also the field-
weakening parameter. The rated motor parameters of the AC drive cannot be used to set the field-
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8.3.3

weakening parameters. Selecting motor parameter group 3 or 4 will result in insufficient motor

output. Therefore, only motor parameter group 1 or 2 can be selected. If the motor parameter set 2

is selected, the maximum output torque at low frequency cannot meet the design requirements.

Therefore, itis recommended to select motor parameter set 1. For the AC drive, the maximum output

voltage is related to the bus voltage instead of the rated motor voltage, so setting the 1st parameter

set will not result in insufficient output voltage.

Identifying Drive and Motor Information

Before starting commissioning, identify the following information.

Collecting motor data
Identify the rated power, rated voltage, rated current, rated frequency, rated speed, and motor
type on the motor nameplate.

When performing motor parameter auto-tuning, correctly set the motor nameplate parameters.
The nameplate parameter settings differ between asynchronous and synchronous motors.
Determine the motor type before setting the parameters by referring to “8.3.7 Identifying the
Motor Type” on page 186.

Collecting the drive data

Identify the product name, model, power, voltage class, and output current on the drive
nameplate, and compare them with motor nameplate parameters to ensure the input/output
range and power rating of the drive match those of the motor.

Identifying motor connection method

Check whether the motor connection method (Y-type or delta-type) is consistent with the motor
nameplate. Incorrect motor connection (confusing Y-type and A-type wiring) will result in poor
motor output, insufficient load capacity, and excessive output current.
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W2

U2 V2

W2

8.3.4 Check the cables connecting the AC drive and the motor

V1 W1

(a) Y connection

U2 V2

~

V1 W1

(b) Delta connection

Figure 8-4 Motor connection mode

Connect the drive to the motor. Check the following items before power-on commissioning.

Table 8-4 Procedure

Iltem Action Compli completed
ance

1 The power input of the main circuit is correctly connected based on O O
terminal labels (R, S, and T).

2 The main circuit output terminals (U, V, and W) and motor cables (U, V, O O
and W) are connected with the same phase sequence.

3 The power input terminals (R, S, and T) and output terminals (U, V, and O O
W) of the main circuit are correctly connected. For example, the power
input cable cannot be connected to the output side.

4 The drive and motor are grounded properly. O O

5 The auxiliary circuit power supply is correctly connected. O O

6 Connect the communication cables properly. O O

7 Connect external terminals such as 1/0 terminals properly. O a
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8.3.5 Drive Power-on

After checking that the wiring is correct, connect the main circuitR, S, T to a three-phase AC power

supply. Ensure that the drive power supply works properly when checking drive parameters.

8.3.6 AC Drive Model Check

Check the following parameters based on the nameplate of the drive.

Table 8-5 Parameters to be checked

Parameter code Name Description
A2-21 Device Type 1: MD610S (485 standard version + STO)
A3-02 Rated power of the drive | This parameter displays the rated AC drive power.
A3-03 Rated current of the drive | This parameter displays the rated AC drive current.
A3-04 Rated AC drive voltage | This parameter displays the rated AC drive voltage.
A3-05 Maximum AC drive Defines the maximum current of the drive, which is based on the
current rated current of the drive.

If the product information such as the rated power, rated voltage, and rated current is not consistent

with that on the nameplate, contact the service personnel for technical support.

8.3.7 Software Version

If you need to use a specific software version for commissioning, check the software version through

the following parameters after software update.

Param. Name Display range

A2-22 Performance major version 0.00 to 655.35

A2-23 Function major version 0.00to 655.35

A2-24 Performance sub-version 0.00 to 655.35

A2-25 Function sub-version 0.00 to 655.35
8.4 Factory Setting Restoration

Scenarios for restoring default values

This function is used to restore parameters to default values. This function is recommended in the

following scenarios. Note that parameters that already configured will also be reset, so back up

critical parameters before restoring default settings.

e The drive is commissioned for the first time.

e Parameters that have been configured are unknown, or some parameters have been modified

inadvertently.

e The drive operates improperly due to modification on some parameters during commissioning

(record normal parameters before restoring default settings).

e Parameters are in the abnormal state with alarms or faults generated.
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e The application macro function of the drive needs to be set, which requires parameters to be
restored to default settings first (record parameters that already configured in advance and set
these parameters to the configured values again after parameter reset).

Procedure for restoring default settings

1. Parameter backup: Used to back up parameters that already configured to prevent these
parameters from being reset to default values.

2. Function trigger: Set A0-00 [Parameter initialization] to restore default settings.
Different values of A0-00 indicate different functions. See details in related parameters. After
default settings are restored, A0-00 is set to 0 again automatically.

If motor parameters have not been set or motor parameters also need to be reset, it is
recommended to set AO-00 [Parameter Initialization] to 3 [Reset default parameters (including
motor parameters)].

If motor parameters have already been set and reset is not needed, it is recommended to set AO-
00 [Parameter Initialization] to 1 [Restore default parameters (excluding motor parameters)].

3. Function execution: After step 2, wait until A0-00 [Parameter initialization] is cleared. When A0-00
[Parameter initialization] changes from 1/3/503 to 0, parameters are restored successfully and

you can continue commissioning.
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Parameters for restoring default settings

Table 8-6 Parameters for restoring default settings

Param. Name Default value Value range Description
A0-00 Parameter 0: Not applied | 0: Not applied 0: Not applied
initialization

1: Restore default parameters

(excluding motor parameters)
2: Clear log information

3: Restore default parameters

(including motor parameters)

4: Back up current user

parameters
5: Clear fault log

501: Restore backup

parameters

503: Restore default
parameters (including motor
parameters) and clear log

information

1: Restore default parameters (excluding motor
parameters) - Most function parameters are restored to
default values, except manufacturer parameters, motor

parameters, and log parameters.

2: Clear log information - Fault log, cumulative
operating time, cumulative power-on time, and

cumulative power consumption are cleared.

3: Restore parameters (including motor parameters) to
factory settings. Except the factory parameters and
records, all other parameters of the AC drive are
restored to factory settings. This differs from mode 1 in

that the motor parameters are also restored.

4: Back up current user parameters. The current
parameter settings are backed up, which is the same as

the function when A0-39 is set to 400.

5: Clear fault information - The fault information

recorded in group H6 to Hb is cleared.

501: Restore backup parameters - Parameters backed
up by setting A0-00 to 4 are restored, which is the same
as the function when A0-38 [Restore backup

parameters] is set to 500.

503: Restore default parameters (including motor
parameters) and clear log information - Most function
parameters are restored to default values, except
manufacturer parameters. Factory parameters include
the model parameters, Al/AO correction parameters.
Record information parameters include the fault record,
cumulative running time, and cumulative power-on

time.

8.5

(Optional) Set up application macros

This product provides multiple sets of predefined application macro parameters. During

commissioning, you can select a suitable application macro as a base, and then modify some

parameters as required, thereby simplifying the commissioning process. For details, see “10.72.1

Application Macro Introduction” on page 531.
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8.6 Setting Motor Parameters

8.6.1 Setting Asynchronous Motor Parameters

Related parameters

When an asynchronous motor is used, see the motor nameplate to set the following motor

parameters.
Table 8-7 Asynchronous motor parameter setting
Param. Name Description Mandatory
F1-00 | Motortype | Set F1-00 to 0 (asynchronous motor). Yes
(C4-00) 0: Asynchronous motor, induction motor
2: Permanent magnet synchronous motor
3: Synchronous reluctance motor without permanent magnet (not
supported)
4: Synchronous reluctance motor with permanent magnet (not
supported)
F1-01 Rated Sets the rated motor frequency. For applications where multiple motors | Yes
(C4-01) motor of the same type are driven by one AC drive, set the rated power of a

power single motor and set the number of parallel motors in C4-13 (Number of
parallel motors).

F1-03 Rated Sets the rated motor voltage. Yes
(C4_03) motor
voltage
F1-04 Rated Set the rated motor current. For applications where multiple motors are | Yes
(C4-04) motor driven by one AC drive, set the rated current of a single motor and set
current | the number of parallel motors in C4-13 (Number of parallel motors).
F1-06 Rated Sets the rated motor frequency, which corresponds to the rated motor Yes
(C4-06) motor voltage.
frequency
F1-07 Rated The parameter indicates the rated rotor speed of the motor. Rated Yes
(C4-07) motor speed shall be smaller than synchronous speed (rated frequency x 60 +

speed number of pole pairs), and for asynchronous motors, slip must be
considered. Some motor nameplates do not include a rated speed or
only list the synchronous speed, so the rated speed can be set
according to the following base value.

F1-10 Maximum | The maximum motor frequency serves as the reference value for system | Optional
(C4-10) motor frequency reference and acceleration/deceleration time.

frequency When the maximum frequency is set below the rated motor frequency,

the active maximum frequency becomes the motor rated frequency. If
you want to set the speed limit, set itin F2-22 to F2-27.
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Param. Name Description Mandatory
F1-11 Minimum | Minimum motor frequency Optional
(C4-11) motor For motors that do not support low-speed operation, this parameter
frequency does not need to be set.
F1-14 Setsthe | The number of pole pairs is usually marked on the motor nameplate. If | Optional
(C4-14) number of | not, you can calculate the number of pole pairs through the rated
motor pole | speed and rated frequency based on the following formula: Number of
pairs. pole pairs = (Rated frequency (Hz) x 60)/Rated speed (rpm). The
calculated number of pole pairs is not an integer. For example, if the
rated frequency of the motor is 50 Hz and the rated speed is 1450 rpm,
then the number of pole pairs is 2.07. The decimal value 0.07 is a slip
value that can be ignored. Therefore, the number of pole pairs is 2.
For the motor whose number of pole pairs does not exceed 12, this
parameter does not need to be set. The software calculates the
accurate number of pole pairs automatically.
Note the difference between the number of poles and the number of
pole pairs. The number of pole pairs equals the number of poles/2.
Note

The motor parameters in group F1 in the table are mapped from motor parameters in group C4. The settings of
the two groups are equivalent.

Precautions

To set the rated speed of an asynchronous motor based on the synchronous speed, first check the

recommended slip rate based on the motor power, as shown in the following table, and then

calculate the rated motor speed through the formula: rated speed = synchronous speed -

recommended slip rate x synchronous speed.

Power 2.2 kw 3.7 kw 5.5 kw 7.5 kw 11 kw 15 kw 22 kw
Recommend- 6% 5.0% 4% 4% 3.5% 3% 2.5%
ed slip rate

After motor parameters are set based on the nameplate, if the output current is excessively high
during no-load operation in V/f mode, reduce the rated voltage by 10 V to 20 V, and then perform
parameter auto-tuning again to get better control performance.

8.6.2 Setting Synchronous Motor and Synchronous Reluctance Motor

Parameters

Related parameters

When a synchronous motor is used, set the following motor parameters according to the motor
nameplate.
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Table 8-8 Setting synchronous motor parameters

Param. Name Description Mandatory
F1-00 Motor type | Set F1-00 [Motor type] = 2 [Permanent magnet synchronous motor], 3 | Yes
(C4-00) selection | [Synchronous reluctance motor without permanent magnet], 4
[Permanent magnet synchronous reluctance motor]
0: Asynchronous motor
2: Permanent magnet synchronous motor
3: Synchronous reluctance motor without permanent magnet (not
supported)
4: Synchronous reluctance motor with permanent magnet (not
supported)
F1-01 Rated Sets the rated motor power. For the synchronous motor, multi-motor | Yes
(C4-01) motor drive is not allowed. So synchronous motors with amortisseur
power winding are recommended to be set as asynchronous motor V/f
operation.
F1-03 Rated Sets the rated motor voltage. Yes
(C4-03) motor
voltage
F1-04 Rated Sets rated motor current. Yes
(C4-04) motor
current
F1-06 Rated Sets rated motor frequency. Yes
(C4'06) motor
frequency
F1-07 Rated Motor rated rotor speed. Check whether rated speed equals to Yes
(C4-07) motor synchronous speed (rated frequency x 60 + Number of pole pairs);
speed otherwise the motor parameters may be incorrect. This can lead to
abnormal auto-tuning and operation.
F1-10 Maximum | The maximum motor frequency serves as the reference value for Optional
(C4-10) motor system frequency reference and acceleration/deceleration time.
frequency When the maximum frequency is set below the rated motor
frequency, the active maximum frequency becomes the motor rated
frequency. If you want to set the speed limit, set it in F2-22 to F2-27.
F1-11 Minimum | Minimum motor frequency Optional
(C4-11) motor For motors that do not support low-speed operation, this parameter
frequency does not need to be set.
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Param. Name Description Mandatory

F1-12 Synchro- | The rated back EMF refers to the back EMF (effective value of the line | Optional
(C4-12) nous motor | voltage) when the motor rotates at rated speed without load. It has a
back EMF | significant effect on low-speed performance.

If the synchronous motor cannot be auto-tuned for no-load rotation,
it is recommended to check the motor nameplate or ask the motor
manufacturer to set the motor back EMF accurately. F1-12 is the back
EMF at rated speed. If the effective value of the back EMF marked on
the nameplate is 120 V/krpm, the rated back EMF = F1-07 + 1000 x
120 V. If the nameplate indicates a back EMF RMS value of 120V/
krpm, then the rated back EMF = F1-07 + 1000 x 120V. If the back EMF
is unknown, disconnect the motor from the load to perform no-load
dynamic auto-tuning. The above procedures only need to be
performed once for motors with the same specification. After that,
you can manually input the back EMF value.

F1-14 Sets the The number of pole pairs is usually marked on the motor nameplate. | Optional
(C4-14) number of | If not, you can calculate the number of pole pairs through the rated
motor pole | speed and rated frequency based on the following formula: Number

pairs. of pole pairs = (Rated frequency (Hz) x 60)/Rated speed (rpm). The
calculated number of pole pairs is not an integer. For example, if the
rated frequency of the motor is 50 Hz and the rated speed is 1450
rpm, then the number of pole pairs is 2.07. The decimal value 0.07 is
a slip value that can be ignored. Therefore, the number of pole pairs
is 2.

For the motor whose number of pole pairs does not exceed 12, this
parameter does not need to be set. The software calculates the
accurate number of pole pairs automatically.

Note: The difference between the number of poles and the number
of pole pairs is that the number of pole pairs equals the number of
poles divided by 2.

Note: The motor parameters in group F1 in the table are mapped to motor parameters in group C4.
The settings of the two groups are equivalent.

8.6.3 Set Carrier Frequency

The carrier frequency of the drive is set by A5-01 [Carrier frequency reference]. In addition to being
limited by A5-01 [Carrier frequency reference] and A5-00 [Maximum carrier frequency], the carrier

frequency is also controlled by functions such as "Carrier frequency adjustment with synchronous

frequency" and "Random PWM". For details, see description of A5-09 to A5-13.

Related parameters

Table 8-9 Parameter for setting carrier frequency

Param. Name Default value Value range
A5-01 Carrier frequency 4.0 0.8 kHz to 20.0 kHz
reference

Precautions

For high-speed motors, ensure that A5-01 (Carrier frequency reference) is higher than 12 multiplied
by maximum output frequency.
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If A5-01 < 12 x maximum output frequency, oscillation and overcurrent may occur due to insufficient
control frequency during high-speed operation. A low carrier frequency at high-speed operation
may result in high output current harmonics, high motor temperature rise during long-term
operation, and even demagnetization of the synchronous motor.

8.7 Setting the Motor Control Method

You can set the motor control mode through F0-01 [Motor control method].

The drive supports V/f and SVC control modes.

Description Scenario

SVC Open loop vector control

Advantages: The SVC mode features excellent dynamic response and requires less use
of encoders, encoder cables, and encoder cards. The fault rate in SVC mode is low
during long-term operation. Low

Disadvantage: Good control performance can be achieved at low speeds. However, the
drive cannot operate near zero speed for a long duration.

Recommended scenarios: High-precision and quick dynamic response applications,
such as machine tools, centrifuges, wire drawing machines, injection molding machines,
and other loads.

V/f Applicable to applications without strict load control requirements or where one drive is
used to drive multiple asynchronous motors, such as fans and pumps.

Related parameters

Param. Name Default value Value range

F0-01 Motor control method 2 0: SvC

(d0-00) 2:V/f
Note

F0-01 is mapped from d0-00, and these two parameters are equivalent.

Precautions

When F1-00 [Motor type] is set to 0 [Regular asynchronous motor], F0-01 [Motor control method] can
be set according to the application requirements. When F1-00 [Motor type] is set to 2 [Permanent
magnet synchronous motor], the SVC control mode is recommended.

If one drive is used to drive multiple asynchronous motors, SVC or V/f control mode can be used.

Note

If the synchronous motor encounters runaway during startup, tune the magnetic pole position and current pa-
rameters according to actual conditions.

Caution: Exercise caution when disabling the magnetic pole position auto-tuning function, as this may cause the
drive to control the motor abnormally.
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8.8 Setting the Speed or Torque Control Mode

The product supports two motor control modes: speed control and torque control, which is set
through F0-02 (Motor control mode).

Related parameters

Param. Name Default value Value range

F0-02 Motor control mode 0 0: Speed control

(d0-01) 1: Torque control
3: DI
4:DI2
5:DI3
6: DI4
7: DI5
Other: B connector
Note:
3 to 7: DI1 to DI5. The control method depends on the
terminal state of the DI. 0 indicates speed control and 1
indicates torque control.

Note

F0-02 marked in the table is mapped from d0-01 in group F. These two parameters have the same function.

Precautions

If FO-01 [Motor control mode] is set to V/f mode, only the speed control mode is supported.

If the torque control mode is applied under normal operating conditions, it is recommended to
switch to the speed control mode during motor auto-tuning upon initial commissioning. This is to
prevent speed control error caused by inadvertent start. After auto-tuning is done, adjust the
operating direction properly and switch to the torque control mode again.

8.9 Motor Parameter Auto-tuning

8.9.1 Auto-Tuning Step

Application scenario

Auto-tuning is used to get the drive and motor parameter values. Unlike servo systems which use
preset parameters, the AC drives need to be matched with different motors and require the motor
parameter auto-tuning before operation The following scenarios require motor parameter auto-

tuning.

1. Vector control
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2. V/f control of asynchronous motor. (Static auto-tuning is required if flying start is needed.)
Conventional V/f applications. (Parameter auto-tuning is recommended for better performance.)

Note

After re-installing and re-wiring the synchronous motor on the field, perform motor parameter auto-tuning to

prevent abnormal motor operation.

Operation flowchart

The basic steps for parameter auto-tuning through the operating panel or software tool (iFA) are as

follows.

Parameter auto-tuning through the operating panel

Set F1-69 to select auto-tuning mode.

Then press the OK key.

\i

TUNE is blinking on the operating
panel, indicating entering the
auto-tuning preparation state.

Press the RUN key to start auto-tuning
TUNE indicator is steady on.

Wait for auto-tuning completion.
(4 to 5 min)

Y

After auto-tuning is completed,

the operating panel display returns
to normal state.

Parameter auto-tuning through the software tool (iFA Drive)

Auto-tuning through the parameter list Auto-tuning through motor auto-tuning panel

Find F1-69 in the Select the auto-tuning

Parameter List in iFA. mode in the iFA motor
auto-tuning drop-down
box.

Click on the drop-down
menu of F1-69 to select
auto-tuning mode.

Click the control panelin Click the control panelin
iFA. The device status is iFA. The device status is
Auto-tuning. Auto-tuning.

|

Click Request controlin
the iFA control panel.

Click the start on the
control panel and then
the auto-tuning starts.

Wait for auto-tuning
completion.
(4 to 5 min)

If the device status of the control
panelin iFA changes from
auto-tuning to stop,
auto-tuning is completed.
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Related parameter

Table 8-10 Parameters for setting motor parameter auto-tuning

Param. Name Default Value range Description
value
F1-69 Motor 0 0: No action Defines the motor parameter auto-tuning mode.
(C2-00) parameter 1: Static partial auto-tuning of Note:
auto-tuning asynchronous motor Dynamic auto-tuning and inertia auto-tuning apply to
mode 2: Dynamic auto-tuning of applications where the motor can rotate without load. The

asynchronous motor motor does not need to be disconnected completely from the
3: Static complete auto-tuning of | load to reach the no-load state. As long as no obvious load
asynchronous motor torque is detected after rotation, the no-load state applies.
4: Inertia auto-tuning Static auto-tuning applies to applications where the motor
5: Dead zone auto-tuning cannot rotate. In dynamic auto-tuning, all parameters will be
11: With-load auto-tuning of auto-tuned to ensure the optimal operation performance.
permanent magnet motor (back
EMF excluded) Asynchronous motor:
12: No-load dynamic auto-tuning Compared with dynamic auto-tuning, in the complete static
of permanent magnet motor auto-tuning mode, inertia or friction torque parameters is not
13: Static partial auto-tuning of auto-tuned, and the mutual induction and no-load current are
permanent magnet motor less accurate. Compared with the static complete auto-tuning,
14: Auto-tuning of UV gain mutual induction or no-load current is not auto-tuned in static
deviation partial auto-tuning.
15: MTPA of synchronous synchronous motor:
reluctance motor without Compared with dynamic auto-tuning, back EMF, inertia, or
permanent magnet friction torque is not auto-tuned in static auto-tuning.
21: Static auto-tuning of
synchronous reluctance motor
22: Dynamic auto-tuning of
synchronous reluctance motor

Note

The parameter F1-69 in the table is the mapping of motor parameter C2-00. The settings of the two parameters

are equivalent.

Mechanical systems with inertia load will only output torque during acceleration and deceleration, and the

steady-speed load is very small. Parameter auto-tuning is carried out during the steady-speed phase, which

does not affect the auto-tuning accuracy. Therefore, the system with inertia load can perform no-load rotation

auto-tuning (such as metallurgical rolling mills).

8.9.2 Asynchronous Motor Parameter Auto-Tuning

Mode selection

For better ease of use and control performance, the commissioning priority is as follows: 1> 2> 3> 4.
Parameter auto-tuning for asynchronous motors is shown in “Figure 8-5 Asynchronous motor
parameter auto-tuning mode selection” on page 200.

1. You can download the updated parameter files with commissioned parameters to the new motors
and drives of the same models.
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2. During initial commissioning, if the motor can rotate freely, it is recommended to set F1-69 [Motor
parameter auto-tuning selection] to 2 [Dynamic parameter auto-tuning of asynchronous motor] to
achieve optimal control performance.

3. If dynamic auto-tuning is not available and F1-30 [No-load current of asynchronous motor] and
F1-28 [Mutual inductance of asynchronous motor] are known, set F1-69 [Motor parameter auto-
tuning selection] to 1 [Static partial parameter auto-tuning of asynchronous motor]. After auto-
tuning is done, set the accurate no-load current and mutual inductance.

4. In cases where the motor cannot be disconnected from the load and accurate no-load current and
inductance are not known, you can set F1-69 [Motor parameter auto-tuning selection] to 3 [Static

complete auto-tuning of asynchronous motor].

Access parameter
auto-tuning settings.

parameters have
een obtained. Do you want
to skip parameter
auto-tuning?

Set basic motor

parameters (F1-00 to
F1-11) according to the
motor nameplate.
Can the
load be disconnected
Yes for parameter
auto-tuning?
Have the
accurate no-load curren No
and mutual inductance
been obtained?
Yes
Perform no-load Perform auto-tuning on partial
auto-tuning on the i —tuni
Download or set J parameters in static state (F1-69=1 Perform auto-tuning on all
asynchronous motor f th h
all parameters. in dynamic state and set the accurate no-load parameters of the async rgn_ous
(F1-69=2) current and mutual inductance. motor in static state (F1-69 = 3).

Figure 8-5 Asynchronous motor parameter auto-tuning mode selection
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Related parameters

Table 8-11 Auto-tuned parameters for asynchronous motors

Parameter Name Static partial No-load Static complete | Inertia auto- Description of auto-tuning
code auto-tuning of | dynamic auto- | auto-tuning of | tuning (C2- parameters
asynchronous tuning of asynchronous 00)=4
motor (C2-00) = | asynchronous | motor (C2-00) =
1 motor (C2-00) = 3
2
F1-20 Stator resistance | Yes Yes Yes - -
F1-22 Asynchronous Yes Yes Yes - -
motor rotor
resistance
F1-24 Asynchronous Yes Yes Yes - -
motor leakage
inductance
F1-28, F1-30 Asynchronous - (Calculated Yes Yes - The no-load current and mutual
motor mutual value, not for inductance are critical to the low-
inductance and | long-term use) speed performance of asynchronous
no-load current motor in SVC mode. No-load dynamic
auto-tuning ensures optimal
performance. Static partial auto-
tuning cannot detect the no-load
current mutual inductance. You need
to set the correct value manually.
After static complete auto-tuning, the
motor can run but the control effect is
not optimal.
C5-02 to C5-09 | Magnetic field B Yes - - —
saturation flux
curve of
asynchronous
motor
A3-30to A3-46 | Dead zone Yes Yes Yes - The dead zone compensation curve is
compensation critical to the low-speed performance
curve in SVC mode, which must be included
when you set parameters or
download parameter files.
F2-02, F2-03, SVCspeed loop | - Yes - Yes The system with fixed inertia can
F1-48 Kp/Ti, inertia execute inertia auto-tuning to obtain
ratio accurate moment of inertia. Turning

on the acceleration torque
feedforward can achieve good
acceleration/deceleration follow
performance. The auto-tuning can
obtain a proper speed loop Kp/Ti,
which improves the resistance to load

disturbance.
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8.9.3 Synchronous Motor Parameter Auto-tuning
Mode selection

The parameter auto-tuning process of synchronous motors is shown in “Figure 8-6 Synchronous
motor parameter auto-tuning mode” on page 202. The commissioning priority is recommended as
follows: 1>2>3>4>5.

1. In SVC mode, you can download the updated parameters files with commissioned parameters to
the new motors and drives of the same models.

2. During initial commissioning, if the motor can rotate freely, it is recommended to set F1-69 [Motor
parameter auto-tuning selection] to 12 [Dynamic parameter auto-tuning of permanent magnet
motor] to achieve optimal control performance.

3. If dynamic auto-tuning is not possible, set F1-69 (Motor parameter auto-tuning selection) to 11
(with-load auto-tuning of synchronous motor).

4. If dynamic auto-tuning is not available but F1-12 [Back EMF of synchronous motor] is known in
SVC mode, set F1-12 first, and then set F1-69 [Motor parameter auto-tuning selection] to 13 [Static
partial auto-tuning of permanent magnet motor].

5. When the motor cannot rotate and the accurate back EMF is unknown, disconnect the motor from
the load to perform no-load dynamic auto-tuning.

Access parameter
auto-tuning settings.

\

The
motor operates in No
SVC mode and all parameters

have been obtained. Do you want
to skip parameter
auto-tuning?

Set motor nameplate
parameters in group d1
and set encoder parameters
in group n4.

Can the load
be disconnected for
parameter auto-tuning?

Operation in the FVC mode?

Is accurate back EMF obtained?

Check whether the encoder feedback Set the accurate back EMF, Disassemble the
i i i i - ling, and set F1-69
Set F1-69 to 12 to perform speed is consistent with the operation and setF1-69to 13 to coupling,
Dow:;?:ﬂ;:? al auto-tuning in dynamic state. direction. Then set F1-69 to 11 to perform with-load t0 12 to perform
) perform with-load auto-tuning auto-tuning on the auto-tuning in
on the synchronous motor. synchronous motor. dynamic state.

Figure 8-6 Synchronous motor parameter auto-tuning mode
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Related parameters

After auto-tuning is done, the auto-tuned motor parameters are automatically saved to

corresponding parameters. Parameters to be auto-tuned vary with the auto-tuning methods, as

shown in the following table.

Table 8-12 Auto-tuned parameters for synchronous motors

Param. Name Synchro Synchronous | Synchronous Inertia Description of auto-tuning parameters
nous motor no- motor static auto-
motor load dynamic | partial auto- tuning
with-load | auto-tuning | tuning (C2- | (C2-00)=
auto- (C2-00) =12 00)=13 4
tuning (C2-
00)=11
F1-12 Synchronous - Yes - The back EMF refers to the back EMF (effective value
motor back of the line voltage) when the motor rotates at rated
EMF speed without load. It affects the performance in
low-speed operation greatly.
For synchronous motors, if no-load dynamic auto-
tuning is not available, it is recommended to check
the motor nameplate or consult the motor
manufacturer to set an accurate motor back EMF.
F1-12 indicates the back EMF at rate speed. If the
effective value of back EMF indicated on the
nameplate is 120 V/krpm, the rated back EMF = dO-
05/1000 x 120 V.
The back EMF refers to the effective value of the line
voltage. If the back EMF is not known, the motor
shaft must be disconnected for no-load dynamic
auto-tuning. The above procedure only needs to be
performed once for motors with the same
specifications. After that, you can manually input the
back EMF value.
F1-20 Motor stator Yes Yes Yes -
resistance
F1-32,F1-34 | d-axis and g- Yes Yes Yes -
axis
inductance of
the motor
C5-30to C5- | Inductance Yes Yes Yes The inductance saturation curve is critical to the
55 saturation performance in SVC mode, which must be included
curve when you set parameters or download parameter
files.
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Param. Name Synchro Synchronous | Synchronous Inertia Description of auto-tuning parameters
nous motor no- motor static auto-
motor load dynamic | partial auto- tuning
with-load | auto-tuning | tuning (C2- | (C2-00)=
auto- (C2-00) =12 00)=13 4
tuning (C2-
00)=11
A3-30to Dead zone Yes Yes Yes - The dead zone compensation curve is critical to the
A3-46 compensation low-speed performance in SVC mode, which must
curve be included when you set parameters or download
parameter files.
F2-02, F2-03, | SVC speed - Yes - Yes The system with fixed inertia can execute inertia
C4-62 loop Kp/Ti, auto-tuning to obtain accurate moment of inertia.
inertia ratio Turning on the acceleration torque feedforward can
achieve good acceleration/deceleration follow
performance. The auto-tuning can obtain a proper
speed loop Kp/Ti, which improves the resistance to
load disturbance.
8.9.4 Auto-tuning of Synchronous Reluctance Motor

Mode selection

The parameter auto-tuning process of reluctance motors is shown in “Figure 8-7 Reluctance motor
parameter auto-tuning mode” on page 205. The commissioning priority is recommended as follows:
1>2>3>4>5.

1. For projects that have been commissioned properly, you can save the commissioned parameters
locally in the SVC mode for motors and drives of the same model, and quickly copy the
commissioned parameters to other drives to achieve batch commissioning.

2. During initial commissioning, if the motor can rotate freely, it is recommended to set F1-69 [Motor
parameter auto-tuning selection] to 22 [Dynamic parameter auto-tuning of synchronous
reluctance motor] to achieve optimal control performance.

3. If dynamic auto-tuning cannot be performed, set F1-69 (Motor parameter auto-tuning selection)
to 21 (Parameter auto-tuning of synchronous reluctance motor in static state).

4. If dynamic auto-tuning is not available but F1-12 [Back EMF of the synchronous motor] is known in
SVC mode, set F1-12 first, and then set F1-69 [Motor parameter auto-tuning selection] to 21 [Static
auto-tuning of synchronous reluctance motor].

5. When the motor cannot rotate and the accurate back EMF is unknown, disconnect the motor from
the load to perform no-load dynamic auto-tuning.
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Access parameter
auto-tuning settings.

v

The
motor operates No
in SVC mode and all
parameters have been obtained.

Do you want to skip
parameter
auto-tuningz
Set motor nameplate
parameters in group

d1 and set encoder
parameters in group n4.

Can the load be
disconnected for parameter
auto-tuning?

Yes

Operation in FVC mode?

Is accurate back EMF obtained?

\ Y v
Check whether the encoder feedback Set the accurate back
Set F1-69 to 22 to perform speed is consistent with the operation EMF, and set F1-69 to 21 Set F1-69 to 22 to
Download or auto-tuning in dynamic direction. Then set F1-69 to 21 to to perform auto-tuning perform auto-tuning
set all parameters. state. perform auto-tuning on the reluctance on partial parameters in dynamic state.
motor in the static state. in the static state.

Figure 8-7 Reluctance motor parameter auto-tuning mode

Related parameters

After auto-tuning is done, the auto-tuned motor parameters are automatically saved to
corresponding parameters. Parameters to be auto-tuned vary with the auto-tuning methods, as
shown in the following table.
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Table 8-13 Auto-tuned parameters of reluctance motor

Param.

Name

Static auto-
tuning of
reluctance

motor (C2-00
=21)

Dynamic auto-
tuning of
reluctance

motor (C2-00 =

22)

Description of auto-tuning parameters

F1-12 Rated back EMF of - Yes

synchronous motor

The rated back EMF refers to the back
EMF (effective value of the line
voltage) when the motor rotates at
rated speed without load. It has a
significant effect on low-speed
performance.

This parameter does not need to be set
for reluctance motors without
permanent magnet. For reluctance
motors with permanent magnet, if no-
load dynamic auto-tuning is not
available, it is recommended to check
the motor nameplate or contact the
motor manufacturer to set the motor
back EMF accurately. F1-12 is the back
EMF at rated speed. If the effective
value of the back EMF marked on the
nameplate is 120 V/krpm, the rated
back EMF =F1-07/1000 x 120 V. If the
back EMF is not known, the motor shaft
must be disconnected for no-load
dynamic auto-tuning. The above
procedure only needs to be performed
once for motors with the same
specifications. After that, you can
manually input the back EMF value.

F1-20 Motor stator Yes Yes -

resistance

F1-32,F1-34 | d-axis and g-axis Yes Yes -
inductance of the

motor

C5-30to
C5-55

The inductance saturation curve is
critical to the energy-saving
performance, which must be included
when you set parameters or download
parameter files.

Inductance saturation | Yes Yes
curve

A3-30to
A3-46

Dead zone Yes Yes
compensation curve

The dead zone compensation curve is
critical to the low-speed control
performance, which must be included
when you set parameters or download
parameter files.
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8.10

8.10.1

8.10.2

Operation Command Settings

Selecting control channel

The command source is the source or input mode of operation commands to control the start, stop,
forward run, reverse run, jog, and fault reset of the drive. See “10.2.7 Selecting Control Channel and
Operation Command” on page 271 for related parameters.

Operation control through the operating panel

You can start/stop the drive through the built-in operating panel.

Procedure

8.10.3

Set F0-03 [Main command source of control channel 1] to 0 [Operating panel] to set the operating
panel as the command source, so that you can start/stop the drive through the operating panel.

e Inthe stop state, press n to set the start command of the drive.
e Inthe operation state, press to set the stop command of the drive.

e Inthe fault state, press to set the fault reset command.

Control Operation Through Terminals

You can start/stop the drive through the digital state of the DI terminal.

Procedure

1. Set b1-00 [Main command source of control channel 1] to 1 [Terminal control].
2. Select the terminal as the source.

e Sixterminal control modes are available, including one-wire mode, two-wire mode 1, two-wire
mode 2, two-wire mode 3, three-wire mode 1, and three-wire mode 2.

e For example, when you set b9-00 [Terminal start/stop module A/B selection] to 0 [Module A],
the terminal start/stop source is module A (two-wire mode 2 by default).

e You can switch freely between terminal modules A and B, enabling transition from terminal
module A (configured as two-wire mode 2) to terminal module B (configured as three-wire
mode 1).

3. Set the terminal control mode.
For example, set b9-01 [Mode of terminal start/stop module A] to 4 [IN1P (rising edge) for start,
IN2 for stop].

4. Defines the functions of each DI terminal.
For example, set E0-00 (DI1 function selection) to 1 (Terminal start/stop module A control_IN1)
and E0-01 (DI2 function selection) to 2 (Terminal start/stop module A control_IN2).

5. After the terminal mode and each DI terminal function are configured, start/stop and fault reset
can be performed on the drive through the DI terminal.
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For example, when you enable DI1 with DI2 activated, the drive runs at the set frequency. If DI2
opens, the drive stops immediately.

See functions and related parameters in “10.2.4 DI-Based Operation” on page 275.

8.10.4  Control Operation Through Communication

Start or stop the drive through remote communication.

Procedure

1. Set FO-03 [Main command source of control channel 1] to 2 [Communication] to set
communication as the command source.

2. When the command source is set to communication, you need to configure basic communication
parameters to enable the AC drive to communicate with the host controller. The host controller
needs to follow the communication address and format specified by the AC drive to write
communication commands to the AC drive.
7311H is one of the communication addresses supported by the drive. It is defined as follows.

Comm. address Description
Control word 2 set 7311H The setpoint of 7311H is in decimal. References corresponding to
through different values are shown below.
communication 0: Stop as defined by F2-17

1: Forward run

2: Reverse run

3:Jog1

4:)og 2

5: Coast to stop

6: Stop as defined by F2-17
7: Reset fault

8: Emergency stop

For example, writing 1 to 7311H activates forward run. Writing 0 to 7311H stops the drive as defined
by F2-17 [OFF1 stop mode].

See functions and related parameters in “10.2.5 Control Operation Through Communication” on page
287.

8.10.5 Setting Operation Commands Through User-Defined Channel

The AC drive includes user-defined main command source in control channels 1/2. By default,
control channel 1 is active. You can set customized commands through parameter groups b1 and
b2.

Procedure

1. Set FO-03 [Main command source of control channel 1] to 3 [Custom] to set the custom channel as
the command source.
2.Set b1-01 [Custom ON_OFF1 (start/stop) source] to 3 [DI1].
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3. Set E0-00 [DI1 terminal function selection] to 0 [No function].

4. Set b1-02 (Custom OFF2 (Coast to stop) source 1) to 1 (Invalid) and b1-03 (Custom OFF3 (Quick
stop) source 1) to 1 (Invalid).

5. After configuring the custom channel parameters and DI1 function, you can start/stop the drive
through DI1.
For example, when DI1 is enabled, the drive starts. When DI1 is disconnected, the drive stops.

See functions and related parameters in “710.2.6 Setting Operation Commands Through User-Defined
Channel” on page 290.

8.11 Frequency Reference Settings

8.11.1 Select Set Channel

You can change the setting channel through b0-03 (Setting channel selection). See details in “70.3.17
Setting Channel and Frequency Reference” on page 295.

8.11.2  Setting Frequency Through Parameter

You can set the frequency directly through parameters.

Procedure

1. Set F0-29 [Main frequency source] = 0 [FO-30].

2. Set FO-30 [Digital reference of main frequency] to the target frequency.

3. When the main frequency is set by parameters, in addition to directly modifying the value of the
parameters to set the frequency, you can also set the frequency using the UP/DOWN keys.

After preceding settings are done, you can increase the frequency reference by pressing _ on

the operating panel or decrease the frequency by pressing - in real time when the drive is in
stop state or is running.

For detailed functions, see “10.3.2.2 Setting Main Frequency Through Parameter” on page 302.

8.11.3  Setting frequency through Al

When F0-29 (Main frequency source) is set to 2 (A1) or 3 (Al2), the Al terminal is selected as the
source of the frequency reference. The Al input is converted to the input ratio through the Al curve.
100.0% of the input ratio corresponds to rated motor frequency (C4-06).

Procedure

The basic steps for setting the main frequency through Al are as follows:
1. Set Al1 curve to "0 Vto 10 V corresponds to 0% to 100%":

e SetF4-28 (minimum input of Al curve 1) to 0.00 V.
e SetF4-29 (Percentage corresponding to minimum input of Al curve 1) to 0.0%.
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8.11.4

Procedure

8.11.5

Procedure

e Set F4-30 (maximum input of Al curve 1) to 10.00 V.
e SetF4-31 (maximum input of Al curve 1) to 100.0 %.

2. Set Al filter time through F4-21 (Al filter time).

3. Set F0-29 (Main frequency source) = 2 (Al1) to select Al as the frequency source.

4. The Al terminal defaults to voltage input mode. To switch to current input mode, change the DIP
switch. In current input mode, current of 1 mA corresponds to voltage of 0.5 V, namely 20 mA
corresponds to 10 V.

After the preceding settings, when Al1 inputs 5 V voltage, 50% is obtained from the Al1 curve and the
running frequency of the AC drive is 50% of C4-06 (Rated motor frequency). In this case, the actual
set frequency is 25 Hz (50.00 Hz x 50%). When Al1 input voltage is changed, the running frequency
changes according to the Al1 curve.

For detailed functions, see “10.3.2.4 Setting Frequency Through Al” on page 305.

Setting frequency through pulse input (HDI)

The AC drive control board provides the high-speed pulse input function (HDI) with up to 20 kHz. DI5
is used as the pulse input terminal. By default, DI5 is used as a common DI terminal.

The basic steps for setting the main frequency through HDI are as follows:

1. Set F4-68 (HDI terminal type selection) to 0 (Use as HDI) to configure DI5 as a pulse input terminal.
2. Set the relationship between the HDI pulse input and the curve with the set ratio to "0 kHz to 20
kHz correspond to 0% to 100%".

o SetF4-71
o SetF4-72
e SetF4-73
e SetF4-74

Minimum input of HDI two-point curve) to 0.00 kHz.
Percentage corresponding to minimum input of HDI two-point curve) to 0.0%.
Maximum input of HDI two-point curve) to 20.00 kHz.

—~ o~ o~ o~

Percentage corresponding to maximum input of HDI two-point curve) to 100.0%.

3. Set HDI filter time through F4-83 (HDI filter time).
4. Set F0-29 (Main frequency source) to 5 (HDI) to select the HDI terminal as the frequency source.

After the preceding settings, when HDI inputs 10 kHz, 50% is obtained from the HDI curve and the
running frequency of the AC drive is 50% of C4-06 (Rated motor frequency). When HDI input
frequency changes, the running frequency changes according to the HDI curve.

For detailed functions, see “10.3.2.5 Setting Main Frequency Through Pulse” on page 310 .

Setting Frequency Through Multi-reference

Set b5-00 [Main frequency source] to 6 [Multi-reference]. Up to 16 frequency references can be set,
which can be selected through b8-03 (Multi-reference selection bit 0) to b8-06 (Multi-reference
selection bit 3) or the combinations of input signals from the four DI terminals.

Set F0-29 [Main frequency source] to 6 [Multi-reference].
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8.11.6

You can assign the multi-reference terminal function to the DI and switch among pre-set multi-
references through the DI. Up to 16 multi-references are supported. You can set four groups of
multi-references through parameters in group F.

For detailed functions, see “10.3.2.6 Setting the Main Frequency by Multi-reference” on page 312.

Setting Frequency Through PID

PID control is a common process control method, which calculates the proportion, integral, and
derivative of the difference between feedback signals and target signals of the controlled variable,
and adjusts the output frequency of the drive accordingly, thereby forming a closed-loop system to
stabilize the controlled variable at the target value.

Procedure

8.11.7

1. When setting F0-29 [Main frequency source] to 8 [PID], the PID controller output is set as the active
frequency source.

2. To use PID as the frequency source, enable the PID function through setting P2-00 [Process PID
enable] to 1 [Enable].

3. Set the PID reference source and feedback source. By default, P2-02 [PID reference source] is set to
0 [Value reference] (defined by P2-03), and P2-04 [PID feedback source] is set to 0 [AlT].

See functions and related parameters in “10.3.2.8 Setting Main Frequency Through PID” on page 326.

Setting Frequency Through Communication

Set b5-00 [Main reference source] to 9 [Communication] to set communication as the main reference
source.

Procedure

The following shows how to set "Communication" as the main frequency source of channel 1.

1. Set b0-03 to 0 and b5-00 to 9 to set communication as the main frequency reference source of
setting channel 1.

2. Set n0-14 to configure the speed reference through 7310H.

3. Send a write command to the drive through the host controller.

When the frequency source is set to communication, you need to configure basic communication
parameters to enable the AC drive to communicate with the host controller. The host controller
needs to follow the communication address and format specified by the AC drive to write
communication commands to the AC drive. For details on the communication configuration method
and communication address, see “10.3.2.9 Setting the Main Frequency Through Communication” on
page 334.
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8.12 Torque Reference Settings

8.12.1 Select Set Channel

Procedure

Set b0-03 [Setting channel selection] to change the active setting channel.

See details in “70.4.2 Selecting Torque Reference Source” on page 362.

8.12.2  Setting Torque Through Parameter

Set the reference value of b5-14 [Digital torque reference] as the active torque source.

Procedure

Set b5-13 [Torque reference source] to 0 [b5-14].

See details in “710.4.3 Setting Torque Reference Through Parameter” on page 366.

8.12.3  Setting Torque Through Al

When Al is used as the torque source, the relationship curve between Al and torque setpoint needs
to be set.

Procedure

The basic steps for setting the torque via Al are as follows (taking Al1 as an example):

1. Set the relationship between Al1 voltage input and the curve of the set ratioto "0 Vto 10V (or 0
mA to 20 mA) correspond to 0% to 100%".

e SetF4-28 (minimum input of Al curve 1) to 0.00 V.
e SetF4-29
e SetF4-30
e SetF4-31 (Percentage corresponding to maximum input of Al curve 1) to 100.0%.

Percentage corresponding to minimum input of Al curve 1) to 0.0%.
maximum input of Al curve 1) to 10.00 V.

(
(
(
(

2. Set Al filter time through F4-21 (Al filter time).
3. Set b5-13 (Torque reference source) = 2 (Al1) to select Al1 as the torque source.

After the preceding steps, when Al1 inputs 5V, the drive obtains 50% from the Al1 curve and the
torque setting is 50%. When Al1 input voltage is changed, the active torque changes according to
the Al curve.

See details in “710.4.4 Setting Torque Through Al” on page 366.

8.12.4  Setting Torque Frequency Through Communication

Set the torque through communication.
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Procedure

1. Set b0-03 to 0 and b5-13 to 9 to select communication as the main torque reference source of
setting channel 1.

2. Set n0-14 to select 7310H torque reference configuration.

3. Send a write command to the drive through the host controller.

When the torque reference is set through communication, you need to configure basic

communication parameters to enable the drive to communicate with the host controller. The host
controller needs to follow the communication address and format specified by the drive to write
communication commands to the drive.

For details on the communication configuration method and communication address, see “710.4.9
Setting Torque Reference Through Communication” on page 386.

8.13 Jog

8.13.1

Select Set Channel

In some applications, the drive needs to run at a low speed temporarily to facilitate equipment

testing. You can use the jog mode in this case. See “10.6.2 Jog Frequency Set Channel” on page 427

for the jog frequency setting channel.

Procedure

Set b0-03 [Setting channel selection] to change the active setting channel.

Related parameters

Table 8-14 Setting channel selection

Param. Name Default value Value range
b0-03 Setting channel 0 0: Setting channel 1
selection

1: Setting channel 2
3to 7: DI1toDI5

Other: B connector

8.13.2

Set Jog Frequency

Same as the main frequency source, the jog frequency source can be set through the parameter, Al,
multi-reference, or communication as defined by F0-56 [Source of jog frequency 1] and F0-58
[Source of jog frequency 2].

When the jog command is active, the frequency reference of the drive is defined by the jog
frequency.

e Whenjog 1 command is active, the frequency reference of the drive is the jog frequency 1.
e Whenjog 2 command is active, the frequency reference of the drive is the jog frequency 2.
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To set the jog frequency source to be digital setting, Al input, HDI pulse setting (MD610S), and multi-
reference, set the values of related parameters to corresponding values.

Procedure
1. Set the source of jog frequencies 1 and 2 through F0O-56 [Source of jog frequency 1] and F0-58
[Source of jog frequency 2].

2. Set other parameters based on the frequency source selected according to “ Frequency Reference
Setting” on page 209.

Related parameters

Table 8-15 Parameters related to jog frequency

Param. Name Default value Value range
FO0-56 Source of jog frequency 1 0: Set by the parameter (F0-57) 0: FO-57
(b5-07) 2: AN

3: A2

5: HDI pulse setting (active only for MD610S)
6: Multi-reference

7: Simple PLC

8: PID

9: Communication

10: MD-BP-M potentiometer

Others: F connector

FO0-58 Source of jog frequency 2 0 [FO-59] 0: FO-59
(b5-09) 2: AN
3: A2

5: HDI pulse setting (active only for MD610S)
6: Multi-reference

7: Simple PLC

8: PID

9: Communication

10: MD-BP-M potentiometer

Others: F connector

When F0-56 [Source of jog frequency 1] is set to 0 [FO-57] or FO-58 [Source of jog frequency 2] is set
to 0 [F0-59], set the reference value of FO-57 as the source of jog frequency 1 or set the reference
value of FO-59 as the source of jog frequency 2.

Param. Name Default value Value range
FO-57 (b5-08) Digital reference of jog frequency 1 2.00 Hz -50.00 Hz to +50.00 Hz
F0-59 (b5-10) Digital reference of jog frequency 2 -2.00Hz -50.00 Hz to +50.00 Hz
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8.13.3

Set Terminal Jog Operation Command

You can start/stop the drive by setting operation commands through DI state. When jog command is
set, the drive runs at the jog frequency.

The jog ramp-up/down time can be defined by F0-63 [Jog ramp-up time], FO-64 [Jog ramp-down
time], or b7-04 to b7-27 (Ramp time in normal operation), as selected by F0-62 [Jog ramp source
selection].

Procedure

1. Set F0-03 [Main command source of control channel 1] to 1 to select the terminals as the active
command source.

2. Set b9-00 [Terminal start/stop module A/B selection] to 0 [Module A].

3. Set F4-03 [DI1 function selection] to 4 [Terminal start/stop module A jog 1] and F4-04 [DI2 function
selection] to 5 [Terminal start/stop module A jog 2].

4. Set F0-62 [Jog ramp source selection] to 1 [Jog ramp time].

5. Set F0-63 [Jog ramp-up time] to 20.0s and F0-64 [Jog ramp-down time] to 20.0s.

After preceding settings are done, if DI1 input is active, the drive starts at jog frequency 1. If DI2
input is active, the drive starts at jog frequency 2. If both DI1 and DI2 are closed, the drive starts jog
frequency 1.

Related parameters

Table 8-16 Parameters related to jog

Param. Name Default value Value range
F4-03 DI1 function selection 1 4: Terminal start/stop module A jog 1(JOG1)
(E0-00) 5: Terminal start/stop module A jog 2 (JOG2)
F4-04 DI2 function 4
(E0-01)
F4-05 DI3 function 9
(E0-02)
F4-06 DI4 function 12
(E0-03)
F4-07 DI5 function 13
(E0-04)
F0-62 Jogging ramp source 0 Defines the jog ramp source.
(b7-31) Options:

0: Ramp time in normal operation

The ramp time in jog is the same as that in normal
operation.

1: Ramp timein jog

The ramp time in jog is set separately (FO-63, FO-64).

F0-63 Ramp-up time in jog 20 Defines the time required for the output frequency to
(b7-32) ramp up from 0 to F0-46 [Base frequency for ramp-
up/down] in the jog mode.
FO-64 Ramp-down time in 20 Defines the time required for the output frequency to
(b7-33) jog ramp down from F0-46 [Base frequency for ramp-up/

down] to 0 in the jog mode.
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8.14 General Monitoring Parameter View
You can view the default monitoring parameters in the stop or operational state through the
monitoring page on the operating panel, as shown in “ Status monitoring” on page 142.
Enter U group parameters through the operating panel to view commonly used monitoring
parameters.
8.14.1 Basic Monitoring Parameters
Param. Name Monitoring range
U0-02 Bus voltage 0.0Vto 6553.5V
U0-03 Output voltage 0Vto 65535V
U0-04 Output current 0.00 Ato 655.35 A
U0-05 Output power -3276.8 kW to +3276.7 kW
U0-06 Output torque -3276.8 t0 +3276.7
U0-35 Target torque -200.0% to +200.0%
U0-65 Torque upper limit -2000.0% to +2000.0%
u2-01 Current control channel 0: Control channel 1
1: Control channel 2
U2-02 Current setting channel 0: Setting channel 1
1: Setting channel 2
8.14.2  Speed Monitoring Parameters
Param. Name Monitoring range
U0-00 Operating frequency 0.00 Hz to 600.00 Hz
U0-01 Frequency reference 0.00 Hz to 600.00 Hz
uo-14 Load speed display 0 rpm to 65535 rpm
uo-19 Actual motor frequency -327.68 Hz to +327.67 Hz
U0-30 Setpoint of main frequency -327.68 Hz to +327.67 Hz
U0-31 Setpoint of auxiliary frequency -327.68 Hz to +327.67 Hz
U0-59 Frequency reference (%) -3276.8 t0 +3276.7
U0-60 Operating frequency (%) -3276.8 to +3276.7
U0-69 Actual motor frequency (signed) -327.68 Hz to +327.67 Hz
u0-70 Actual motor speed (signed) -32768 rpm to +32767 rpm
uo-75 Actual motor frequency (unsigned) 0.00 to 655.35

-216-




Quick Commissioning and Trial Run

8.14.3  Terminal Monitoring Parameters

Param. Name Monitoring range
uo0-07 Dl state 0x0000 to OxFFFF
uU0-08 DO state 0x0000 to OXFFFF
U0-09 Al1 voltage -10.570 Vto 10.570 V
uo-10 Al2 voltage -10.570Vto 10.570 V
uo-18 HDI input pulse frequency 0.00 kHz to 20.00 kHz
U0-21 Al1 voltage before correction -10.570Vto 10.570 V
u0-22 Al2 voltage before correction -10.570Vto 10.570 V
u1-08 AO output (before correction) -327.68t0 +327.67
ui-10 AO output (after correction) -327.68Vto0 32.767 V
ui-17 Final output actual frequency of HDO 0.00 kHz to 655.35 kHz

8.14.4 Data Received During Communication

Param. Name Monitoring range

uU0-28 Communication setpoint -300.00 % to +300.00%

U3-23 Monitoring on speed reference 1 set through communication -32768 to 32767
(0x1000)

u3-16 Speed reference 2 set through communication (0x7310) 0to 65535

U3-33 Control word 1 set through communication (0x7321) 0x0000 to OXFFFF

u3-17 Control word 2 set through communication (0x7311) 0x0000 to OXFFFF

8.14.5 Other Common Monitoring Parameters

Param. Name Monitoring range
uo-15 PID setting 0to 65535
uo-16 PID feedback 0to 65535
uo-17 PLC phase 0to 65535
U2-05 Current multi-reference selection 0to 65535
U2-06 Current multi-speed effective value -3276.8to +3276.7
uU0-82 Heatsink temperature -20.0°Cto +120°C
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8.15 Common Commissioning Parameters

8.15.1 Control Method and Control Mode

Param. Name Default Monitoring range
value
F0-01 Motor control 2 0: SVC
(d0-00) method 2: V/f
F0-02 Motor control 0 0: Speed control
(do-01) mode 1: Torque control
3: DN
4:DI2

5to 7: DI3 (Only valid for MD610S) to DI5 (Only valid for
MD610S)

Other: B connector

8.15.2  Parameters Related to Frequency Settings

Param. Name Default value Value range

FO-25 Frequency decimal place 2 1: One decimal place
(A0-70) : Two decimal places

: FO-30

F0-29 Main frequency source 0

2

0
(b5-00) 2: AN

3: A2

5

: HDI pulse reference (active only for
MD610S)

6: Multi-reference

7: Simple PLC

8: PID

9: Communication

10: MD-BP-M potentiometer

Others: F connector
FO-30 Digital reference of main 50.00 Hz 0.00 to A2-17
(b5-01) frequency

FO-31 Auxiliary frequency source |0 0: Inactive
(b5-02) 2: Al
3: AI2

5: HDI pulse reference (active only for
MD610S)

6: Multi-reference
7: Simple PLC

8: PID

9: Communication

10: MD-BP-M potentiometer

Others: F connector
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Param. Name Default value Value range
F0-32 Calculation relationship 0 0: Main frequency + auxiliary frequency
(b5-03) between main and 1 X-Y
auxiliary references
2: Max. (|X|, [YD)
3: Min. (IX], [Y])
4: Main frequency x Auxiliary frequency

5: Main/auxiliary switchover

F0-33 Auxiliary frequency source |0 Same as F0-31
(b5-04) (b5-02)
FO-34 Source of main frequency |0 0: 100%
(b5-05) gain coefficient 2: Al

3: A2

5: HDI pulse reference (active only for
MD6105S)

6: Multi-reference

7: Simple PLC

8: PID

9: Communication

10: MD-BP-M potentiometer

Others: F connector

8.15.3 Parameters Related to Multi-reference

Param. Name Default value Value range
FO-38 Source of multi-reference |0 0: FO-39
(b8-08) 0 1: Al

TAI2

2
4: HDI pulse (valid only for MD610S)
5:PID

6

: b5-01/b6-01

Others: F connector

F0-39 Multi-reference 0 0.0 b8-42 and b8-43
(b8-09)
F0-40 Multi-reference 1 0.0 b8-42 and b8-43
(b8-10)
FO-41 Multi-reference 2 0.0 b8-42 and b8-43
(b8-11)
F0-42 Multi-reference 3 0.0 b8-42 and b8-43
(b8-12)

8.15.4 Parameters Related to V/f Curve

When F0-01 [Motor control mode] is set to 2 [V/f], V/f-related parameters need to be set. V/f control
is divided into V/f curve, which can be linear or multi-point curves, and decoupled V/f mode.
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Param. Name Default value Value range
d2-00 V/f curve type 0 0: Linear
1: Multi-point
10: Decoupled V/f
11: V/f semi-separation mode
d2-02 Frequency point 1 of 0.0Hz 0to d2-03
multi-point V/f curve
d2-03 Frequency point 2 of 0.0Hz d2-02 to d2-04
multi-point V/f curve
d2-04 Frequency point 3 of 0.0Hz d2-03 to 600.0 Hz
multi-point V/f curve
d2-08 Voltage point 1 of multi- | 0.0 0.0 to 1000.0
point V/f curve
d2-09 Voltage point 2 of multi- | 0.0 0.0 to 1000.0
point V/f curve
d2-10 Voltage point 3 of multi- | 0.0 0.0 to 1000.0
point V/f curve
d2-47 Voltage upper limitin 100.0% 50.0% to 200.0%
separated V/f
d2-48 Voltage source for 0 0: d2-49
separated V/f 2 Al
3: A2
5: HDI pulse reference (active only for
MD610S)
6: Multi-reference
7: Simple PLC
8: PID
9: Communication
10: MD-BP-M potentiometer
Others: F connector
d2-49 Digital setting of voltage |0V 0to C4-03
in separated V/f
d2-50 Voltage acceleration time | 0.0s 0.0s to 1000.0s
of separated V/f
d2-51 Voltage acceleration time | 0.0s 0.0s to 1000.0s
of separated V/f
d2-52 RFG time of the frequency | 0 0: Set to 0 forcibly
in separated V/f 1: Preset RFG time
d2-53 Stop mode selection of V/ | 0 0: Frequency and voltage declined to 0

f separation
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8.15.5 SVC Parameters

When F0-01 [Motor control mode] is set to 0 [SVC], you need to set SVC-related parameters. The
following table shows the related parameters. F2-02 to F2-03 set the control parameters, and F2-04
to F2-12 adjust the effective speed loop parameters according to the actual operating conditions.

Param. Name Default value Value range
F2-02 Speed loop Kp in SVC 5.0 0.0 to 6000.0
(d3-02) mode
F2-03 Speed loop Tiin SVC 0.127s 0.000s to 20.000s
(d3-03) mode
F2-04 Zero speed switchover 1.0% 0to d3-09
(d3-06) frequency
F2-05 Zero speed Kp correction | 100.0% 0.0% to 1000.0%
(d3-07) coefficient
F2-06 Zero speed Ti correction 100.0% 0.0% to 1000.0%
(d3-08) factor
F2-07 Low speed switchover 10.0% 0.0% to d3-12
(d3-09) frequency
F2-08 Low speed Kp correction | 100.0% 0.0% to 1000.0%
(d3-10) factor
F2-09 Low speed Ti correction 100.0% 0.0% to 1000.0%
(d3-11) factor
F2-10 High speed switchover 100.0% d3-09 to 400.0%
(d3-12) frequency
F2-11 High speed Kp correction | 100.0% 0.0% to 1000.0%
(d3-13) factor
F2-12 High speed Ti correction | 100.0% 0.0% to 1000.0%
(d3-14) factor

8.15.6 Motor Phase Sequence Switchover

Unlike the speed reversal function, the direction of the speed reference is not changed when the
motor phase sequence is switched, but the actual operating direction of the motor changes to the
opposite direction.

Param. Name Default value Value range
F2-14 Motor direction selection 0 0: Default direction
(d0-14) 1: Opposite direction
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8.15.7

8.15.8

Acceleration/deceleration time

Param. Name Default value Value range
F0-45 Ramp-up/down mode 0 0: Linear
(b7-00) 1: S-curve
FO-46 Ramp-up/down time 1 0: Rated frequency
(b7-01) base 1: Maximum frequency
2:100 Hz
3: Frequency reference
F0-48 Ramp-up time of ramp 1 | 20.0s 0.0 to 6500.0
(b7-04)
F0-49 Ramp-down time of 20.0s 0.0 to 6500.0
(b7-05) ramp 1
FO-50 Ramp-up start arc of 0.00s 0.00s to 650.00s
(b7-06) ramp 1
FO-51 Ramp-up end arc of 0.00s 0.00s to 650.00s
(b7-07) ramp 1
FO-52 Ramp-down start arc of | 0.00s 0.00s to 650.00s
(b7-08) ramp 1
FO-53 Ramp-down end arc of 0.00s 0.00s to 650.00s
(b7-09) ramp 1
Frequency Limits
Param. Name Default value Value range
F2-22 Digital reference of 800.0% F2-26 to 800.0%
(d1-03) positive frequency upper
limit 1
F2-23 Digital reference of -800.0% -800.0% to F2-27
(d1-04) negative frequency upper
limit 1
F2-24 Positive frequency upper 0[800.0%] 0: 800%
(d1-05) limit 2 selection 2: Al
3: Al2

5: HDI pulse reference (active only for
MD610S)

6: Multi-reference

7: Simple PLC

8: PID

9: Communication

10: MD-BP-M potentiometer

Others: F connector
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8.15.9

Param. Name Default value Value range
F2-25 Source of negative 1 [Inverted value of | 0: -800%
(d1-06) frequency upper limit 2 di1-05] 1: Opposite to the forward frequency upper
limit 2
2: Al
3: A2
5: HDI pulse reference (active only for
MD610S)
6: Multi-reference
7: Simple PLC
8: PID
9: Communication
10: MD-BP-M potentiometer
Others: F connector
F2-26 Digital setting of positive 0.0% 0.0% to F2-22
(d1-07) frequency lower limit 1
F2-27 Digital setting of negative | 0.0% F2-23t0 0.0%
(d1-08) frequency lower limit 1
F2-30 Digital reference of torque | 150.0% 0.0% to 800.0%
(d1-09) upper limit 1
F2-31 Digital reference of torque |-150.0% -800.0% to 0.0%
(d1-10) lower limit 1
F2-32 Source of torque upper 0 Same as F2-24
(d1-11) limit 2 (d1-05)
F2-33 Torque lower limit 2 1 Same as F2-25
(d1-12) selection (d1-06)

Common Protection Parameter

Param. Name Default value Value range

F2-36 Over-excitation gain (V/f) 90% 0% to 200%
(d0-41)
F2-37 Overcurrent suppression 1 0: Disable
(d2-26) enable 1: Active
F2-38 Overcurrent suppression 200% 80% to 300%

_ threshold
(d2-27)
F2-39 Overvoltage suppression 0x0001 bit0: Overvoltage suppression enable in
(d1-54) enable V/f mode

0: Disable
1: Active

bit1: Overvoltage suppression enable in
vector mode

0: Disable

1: Active
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8.15.10

Param. Name Default value Value range

F2-40 Voltage threshold for 770.0V 600.0 V to A3-57

(d1-55) overvoltage suppression

F2-43 Response to undervoltage 0 0: Not respond

(d1-63) 1: Suppress undervoltage

2: Decelerate to stop

F2-44 Undervoltage suppression 430.0V A3-55to 500.0 V

(d1-64) action voltage

Startup Parameters

Param. Name Default Value range
value

F2-15 Startup mode 10 Ones position: Asynchronous motor startup

(d0-02) mode
0: Direct start for asynchronous motor. The
drive starts directly for asynchronous motors.
This mode applies to scenarios where the motor
starts from a standstill state.
1: Flying start for asynchronous motor. In this
mode, the drive first determines the motor
rotation speed and direction, and then starts at
the tracked frequency of the motor. Select this
mode when the motor starts during rotation.
For other scenarios, select direct start.
Tens position: Synchronous motor startup
mode
0: Same as the startup mode of the ones
position. If the ones position uses direct start,
the synchronous motor uses direct start. If the
ones position uses flying start, the synchronous
motor also uses flying start.
1: Flying start. The synchronous motor uses
flying start regardless of the value set in the
ones position.
Hundreds to ten thousands: Reserved

F2-16 Speed tracking mode 4 0: Starting from the stop frequency

(d0-03) 1: Starting from the power frequency
2: Starting from the maximum frequency
4: Field-oriented speed tracking

do-23 Start frequency 0.00 Hz 0.00 to 10.00 Hz

do-24 Starting frequency hold time | 0.0s 0.0s to 1000.0s

do-25 DC braking time at start 0.0s 0.0 to 100.0

do-26 DC braking current at start 50% 0% to 800%
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8.15.11

8.15.12

8.15.13

Parameters in stop state

Param. Name Default value Value range

do-04 OFF1 stop mode 0 0: Decelerate to stop
1: Coast to stop
2: Stop with maximum
capability

do-05 OFF2 (coast to stop) mode 0 0: Coast to stop

do-06 OFF3 (quick stop) mode 0 0: Quick stop
1: Stop with maximum
capability

do-27 Starting frequency of DC braking at | 0.0 Hz 0.0 Hz to 600.0 Hz

stop

do-28 Waiting time of DC braking at stop | 0.0s 0.0to 100.0

do-29 DC braking time at stop 0.0s 0.0to 100.0

do-30 DC braking current at stop 50% 0% to 800%

Carrier Frequency Parameters

Param. Name Default value Value range
F2-48 Overmodulation 103.0% 0.0% to 110.0%
(A5-06) coefficient
F2-50 Carrier frequency 4.0 kHz 0.8 kHz to 20.0 kHz
(A5-01) reference

I/0 Parameters

Param.

Name

Default value

Value range

F4-00
(b9-00)

Terminal start/stop
module A/B selection

0: Module A
1: Module B

Other: B connector

F4-01
(b9-01)

Mode of terminal start/
stop module A

0: Disable
1: IN1 for start
2: IN1 for start and IN2 for direction

3: INT for forward start and IN2 for reverse
start

4: INTP (rising edge) for start and IN2 for
stop

5: INTP (rising edge) for start, IN2 for stop
and IN3 for direction

6: IN1P (rising edge) for start in forward
direction, IN2P (rising edge) for startin
reverse direction, and IN3 for stop

F4-02
(b9-09)

Mode of terminal start/
stop module B

Same as F4-01

(b9-01)
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Param. Name Default value Value range

F4-03 DI1 function selection 1 -
(E0-00)
F4-04 DI2 function 4
(E0-01)
F4-05 DI3 function selection (for |9
(E0-02) MD610S)
F4-06 DI4 function selection (for |12
(E0-03) MD610S)
F4-07 DI5 function selection (for |13
(E0-04) MD610S)
F4-14 RO output selection 2 -
(E1-00)
F4-15 DO function selection 0
(E1-04)
F4-16 FMR (HDO) function 0
(E1-08) selection
F4-21 Al filter time 0.10s 0.00s to 10.00s
(E2-10)
F4-22 Al2 filter time 0.10s 0.00s to 10.00s
(E2-19)
F4-27 Al curve selection 0x0021 0x0001 to 0x0055
(E2-38)
F4-28 Minimum input of Al curve | 0.00V -10.00 V to F4-30
(E2-40) 1
F4-29 Percentage corresponding | 0.0% -800.0 % to +800.0%
(E2-41) to the minimum input of Al

curve 1
F4-30 Maximum input of Al curve | 10.00 V F4-28to 10.00 V
(E2-42) 1
F4-31 Percentage corresponding | 100.0% -800.0 % to +800.0%
(E2-43) to the maximum input of Al

curve 1
F4-32 Minimum input of Al curve | 0.00V -10.00 V to F4-34
(E2-44) 2
F4-33 Percentage corresponding | 0.0% -800.0 % to +800.0%
(E2-45) to the minimum input of Al

curve 2
F4-34 Maximum input of Al curve | 10.00V F4-32t0 10.00 V
(E2-46) 2
F4-35 Percentage corresponding | 100.0% -800.0 % to +800.0%
(E2-47) to the maximum input of Al

curve 2
F4-36 Minimum input of Al curve | 0.00V -10.00 V to F4-38
(E2-48) 3
F4-37 Percentage corresponding | 0.0% -800.0 % to +800.0%
(E2-49) to the minimum input of Al

curve 3
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Param. Name Default value Value range
F4-38 Maximum input of Al curve | 10.00V F4-36 to 10.00 V
(E2-50) 3
F4-39 Percentage corresponding | 100.0% -800.0 % to +800.0%
(E2-51) to the maximum input of Al

curve 3
F4-40 Minimum input of Al curve | 0.00V -10.00 V to F4-42
(E2-52) 4
F4-41 Percentage corresponding | 0.0% -800.0 % to +800.0%
(E2-53) to the minimum input of Al

curve 4
F4-42 Al curve 4 inflection point 1 | 3.00 V F4-40to F4-44
(E2-54) input
F4-43 Percentage corresponding | 30.0% -800.0 % to +800.0%
(E2-55) to inflection point 1 input

of Al curve 4
F4-44 Inflection point 2 inputof | 6.00V F4-42 to F4-46
(E2-56) Al curve 4
F4-45 Percentage corresponding | 60.0 % -800.0 % to +800.0%
(E2-57) to inflection point 2 input

of Al curve 4
F4-46 Maximum input of Al curve | 10.00V F4-44t0 10.00
(E2-58) 4
F4-47 Percentage corresponding | 100.0% -800.0 % to +800.0%
(E2-59) to the maximum input of Al

curve 4
F4-48 Al curve 5 min. input -10.00 vV -10.00 V to F4-50
(E2-60)
F4-49 Percentage corresponding | -100.0% -800.0 % to +800.0%
(E2-61) to the minimum input of Al

curve 5
F4-50 Inflection point 1 input of | -3.00V F4-48 to F4-52
(E2-62) Al curve 5
F4-51 Percentage corresponding | -30.0% -800.0 % to +800.0%
(E2-63) to inflection point 1 input

of Al curve 5
F4-52 Inflection point 2 inputof | 3.00V F4-50 to F4-54
(E2-64) Al curve 5
F4-53 Percentage corresponding | 30.0% -800.0 % to +800.0%
(E2-65) to inflection point 2 input

of Al curve 5
F4-54 Maximum input of Al curve | 10.00V F4-52t0 10.00
(E2-66) 5
F4-55 Percentage corresponding | 100.0% -800.0 % to +800.0%
(E2-67) to the maximum input of Al

curve 5
F4-59 AO01 function selection 0 -
(E3-00)
F4-60 Minimum input of AO curve | 0.0% -800.0% to F4-62
(E3-05)
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Param. Name Default value Value range
F4-61 Percentage corresponding | 0.00V 0.00Vto 10.00V
(E3-06) to the minimum input of

AO curve
F4-62 Maximum input of AO 100.0% F4-60 to 800.0 %
(E3-07) curve
F4-63 Percentage corresponding | 10.00 V 0.00Vto 10.00V
(E3-08) to the maximum input of
AO curve
F4-68 HDI terminal type selection | 1 [Used as DI] 0: Used as HDI
(E4-00) 1: Used as DI
F4-69 HDI input 0 [Disable] 0: Inhibited
(E4-01) 1: Active
Other: B connector
F4-70 HDI curve setting 0 [Two-point curve] | Ones position: HDI curve selection
(E4-07) 0: Two-point curve
1: Four-point curve
Tens to Ten-thousands: Reserved
F4-71 Minimum input of HDI two- | 0.00 kHz 0.00 to F4-73
(E4-08) point curve
F4-72 Percentage corresponding | 0.0% -800.0 % to +800.0%
(E4-09) to the minimum input of
HDI two-point curve
F4-73 Maximum input of HDI 20.00 kHz F4-71 to 20.00 kHz
(E4-10) two-point curve
F4-74 Percentage corresponding | 100.0% -800.0 % to +800.0%
(E4-11) to the maximum input of
HDI two-point curve
F4-75 Minimum input of HDI four- | 0.00 kHz 0.00 to F4-77
(E4-12) point curve
F4-76 Percentage corresponding | -100.0% -800.0 % to +800.0%
(E4-13) to minimum input of four-
point HDI curve
F4-77 Inflection point 1 input of | 5.00 kHz F4-75 to F4-79
(E4-14) four-point HDI curve
F4-78 Percentage corresponding | -30.0% -800.0 % to +800.0%
(E4-15) to inflection point 1 input
of four-point HDI curve
F4-79 Inflection point 2 input of 10.00 kHz F4-77 to F4-81
(E4-16) HDI four-point curve
F4-80 Percentage corresponding | 30.0% -800.0 % to +800.0%
(E4-17) to inflection point 2 input
of HDI four-point curve
F4-81 Maximum input of HDI 20.00 kHz F4-79 to 20.00
(E4-18) four-point curve
F4-82 Percentage corresponding | 100.0% -800.0 % to +800.0%
(E4-19) to the maximum input of

HDI four-point curve

-228-




Quick Commissioning and Trial Run

Param. Name Default value Value range
F4-83 HDI filter time 0.10s 0.00s to 10.00s
(E4-32)
F4-88 FM multi-functional 0 [HDO pulse output | 0: HDO pulse output (FMP)
(E5-00) terminal output selection (FMP)] 1: Switch output (FMR)
F4-89 HDO function selection 0 [Operating -
(E5-01) frequency]
F4-90 Minimum input of HDO 0.0 -100.0% to F4-92
(E5-03) curve
F4-91 Percentage corresponding | 0.00 0.00 to 100.00
(E5-04) to minimum input of HDO
curve
F4-92 Maximum input of HDO 100.0 F4-90to 100.0 %
(E5-05) curve
F4-93 Percentage corresponding | 100.00 0.00 to 100.00
(E5-06) to the maximum input of
HDO curve
F4-97 Maximum frequency of 50.00 kHz 0.01 to 100.00
(E5-15) HDO output

8.15.14 Communication Parameters

The following table shows the common communication parameters of MD610S.

Table 8-17 Common communication parameters of MD610S

Param. Name Default value Value range
Fd-00 Commissioning address 1 1to 127
(n1-02) (for commissioning
software/operating panel)
Fd-04 Modbus communication 0 0: Not supported by the current device
(n2-20) effectiveness 1: Active
Fd-05 Modbus communication 5 0: 300 bps
(n2-00) baud rate 1: 600 bps
2: 1200 bps
3: 2400 bps
4:4800 bps
5: 9600 bps
6: 19200 bps
7: 38400 bps
8: 57600 bps
9: 115200 bps
Fd-06 Modbus data format 0 0: 8-N-2 (No check)
(n2-01) 1: 8-E-1 (Even parity)
2: 8-0-1 (0dd parity)
3: 8-N-1 (No check)
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8.16

8.17

Param. Name Default value Value range
Fd-07 Modbus local address 1 1to 247
(n2-02)
Fd-08 Modbus response delay 2ms 0 msto 20 ms
(n2-03)
Fd-09 ' Modbus communication 0.0s 0.0s to 6000.0s
(n2-04) timeout time

Trial run

After ensuring that the related parameters are set correctly, try disconnecting the motor from the

load or reduce the load to the minimum to perform trial run. Then check whether the motor direction

and status meet the control requirements.

Quick Copy after Commissioning

This function is used to copy the commissioned parameters to the other drives quickly to achieve

batch commissioning.
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9 Communications

9.1 Communication System Connections

In the communication system, data is divided into cyclic data and service data.

e Cyclic data belongs to cyclic interaction data, also known as process data that typically used to
transmit control words, setpoints, status words, and actual values.

e Service data is non-periodic interaction data. Data transmission occurs only after the
corresponding request is executed. It also becomes SDO data, which is usually used to read and
write parameters.

Field bus controller

% | | | Service data Periodic data
[ | |
Field bus Control word
‘ setpoint
Parameter
Other read/write request
equipment ‘ Response

Status word
actual value

AC drive

Figure 9-1 Communication system connection diagram

9.2 Communication Protocol

Communication protocols supported are listed in the table below.

Model Protocol Hardware
MD610S Modbus MD610 RS485 wiring terminal
9.3 Communication Configuration Process

The communication configuration of this product is generally performed according to the following
procedure:

1. Connect the communication circuit correctly according to the selected communication type, and
connect the drive to the bus system.

2. Configure the communication between the drive and the bus controller according to the selected
communication type, including:

a. Set communication parameters in the drive to ensure that the drive communication parameters
match those of the bus controller.
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9.4

9.4.1

9.4.1.1

b. Configure the bus controller to ensure that communication connection is established between
the drive and the bus controller Note?,

3. Set functions that need to be set through communication. Make the communication data received
by the drive as the source for the corresponding function Nete2 Note3,

Note 1: For example, if the bus controller sends a command word to control start/stop of the drive,
set the main command source for the active control channel (two control channels available: F0-03/
b1-00 as channel 1 and b3-00 as channel 2) to 2 [Communication].

Note 2: For example, if the bus controller sends a frequency reference to control the output
frequency of the drive, set the main frequency source (two setting channels available: F0-29/b5-00
as channel 1 and b6-00 as channel 2) to 9 [Communication].

Parameter Communication Address

The communication address of the parameter is in unsigned 16-bit format, represented in
hexadecimal. For example, the communication address of F1-10 is OxF10A.

The communication address of the parameter can be obtained from the corresponding user guide or
from the communication address column in the parameter list of the commissioning software.

Additionally, the drive provides a non-persistent communication address. If the parameter modified
through communication does not need to be preserved after power-off, simply changing the value
in the non-persistent communication address. The non-persistent communication address of the
parameter is the persistent communication address plus 100.

ACaution

Generally, the parameter is written to the communication address of the read-write parameter, and the parame-
ter value is saved at power failure. It is forbidden to write values to the storage communication address fre-
quently, which may affect the service life of the storage device of the AC drive.

Special Communication Address

This drive provides special communication address that can be read and written. This allows the
host controller to write certain values, configuring communication setting of certain functions of the
AC drive. The special communication addresses described in this section are non-retentive at power
failure.

Communication Control Word

In the effective control channel, set the main command source of the control channel (F0-03/b1-00
or b3-00) to 2 (Communication) and configure the communication parameters correctly. After
sending a command to any control command address below according to the communication
protocol, you can control the start, stop, forward run, reverse run, jog, and fault reset of the drive.
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Comm. address

Description

Control word 2 set 7311H The setpoint of 7311H is in decimal. References corresponding to
through different values are shown below.
communication 0: Stop (stop according to F2-17 (OFF1 stop mode))
1: Forward run
2: Reverse run
3:Jog 1
4:Jog 2
5: Coast to stop
6: Stop (stop according to F2-17 (OFF1 stop mode))
7: Reset fault
8: Emergency stop
For example, write 1to 7311H to control forward run of the drive.
Control word 1 set 7321H The value format of 7321H is hexadecimal. The command mapped to
through each bit is shown below.
communication bit0: ON_OFF1; 0: Stop, 0->1: Run
bit1: OFF2 (coast to stop) - 0: Active; 1: Inactive
bit2: OFF3 (quick stop) - 0: Active, 1: Inactive
bit3: Operation permission - 0: Disable, 1: Enable
bit4: Reset command - 0: Inactive; 1: Active
bit5: Jog 1 - 0: Inactive; 1: Active
bit6: Jog 2 - 0: Inactive; 1: Active
bit7: Speed inversion; 1: Inverted
For example, you can control the start of the drive by writing 0x000F to
7321H.
DO/RO communication 7312 When E1-00 [RO1 output function selection] is set to 20
address of MD630 [Communication], the state of RO1 is determined by the setpoint of the
communication address 0x7312, in which the 8 low-order bits
represent the output control status word of RO1.
When E1-04 [DO1 output function selection] is set to 20
[Communication], the state of DO1 is determined by the setpoint of the
communication address 0x7312, in which the 8 high-order bits
represent the output control status word of DO1.
DO/RO communication 7322 When the DO1/R01 output function of the I/0 expansion card is set to

address of I/0
expansion card

20 [Communication], the state of DO1/R01 is controlled by the setpoint
of communication address 0x7322.

The 8 low-order bits represent I/0 expansion card 1, in which the first
four bits represent RO and the last four bits represent DO. The 8 high-
order bits represent I/0 expansion card 2, in which the first four bits
represent RO, and the last four bits represent DO.
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Comm. address

Description

Communication 7323 EA-71 [AO1 output function selection] = 12 [Communication]: When an
address of AO integer between 0 and 32767 is written to address 7323H, the AO
communication terminal outputs the analog voltage (the value 100.0% corresponds to
reference of I/0 the AO communication reference) based on the ratio of this integer to
expansion card 1 32767.

Communication 7324 Eb-71 [AO1 output function selection] = 12 [Communication]: When an

address of AO
communication
reference of I/0

expansion card 2

integer between 0 and 32767 is written to address 2002h/7324H, the
AO terminal outputs the analog voltage (the value 100.0% corresponds
to the AO communication reference) based on the ratio of this integer
to 32767.

Note

Select the command source as communication. When control commands are sent through 7311H and 7321H re-
spectively, the AC drive executes the commands according to the receiving order.

The following takes 7311H as an example to show how to set commands through communication.

1. Check the communication protocols supported and connect communication cables properly.

2. Set related communication parameters for the corresponding communication type so that
communication parameters between the host controller and the drive match each other, thereby
establishing communication between the host controller and the drive.

3. Set the command source to "Communication". Set b0-02 [Control channel selection] to 0 [Control
channel 1] and F0-03 (b1-00) [Main command source of control channel 1] to 2 [Communication].

4. Send a start/stop command to the drive through the host controller, and write 1 to 7311H to start
the drive, or write 0 to stop the drive.

9.4.1.2 Communication Reference Value

The special address values for communication reference values supported by the drive are as shown
in the following table.

Comm. address Description

Communication reference value 2 7310H Communication Reference Value

The host controller can set the target frequency by writing the communication reference value. In the
effective setting channel, set the main frequency source parameters such as F0-29/b5-00 or b6-00
to 9 [Communication], and configure the communication parameters correctly. After sending a
command to a specific communication address according to the communication protocol, you can

set the main frequency of the drive.

The data format of address 7310H is determined by the data format of the frequency reference, as
specified by n0-14 [7310H Reference selection]. See the following table for details.
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. Number of decimal Example of
Options of n0-14 Unit Data format Actual value
places communication value
0 [Frequency (unsigned Hz Unsigned 16-bit | AO-70 [Number of 1000 10.00 Hz
16-bit)] frequency decimal
places], 2 by default 2000 20.00 Hz
1 [Frequency (signed 16- Hz Signed 16-bit A0-70 [Number of fre- 1000 10.00 Hz
bit)] quency decimal places],
(Detault) 2 by default -1000 -10.00 Hz
2 [Speed (Int16)] rpm Signed 16-bit No fractional part 1500 (2 pairs of motor 1500 rpm
poles) (50.00 Hz)
-1500 (2 pairs of motor | 1°00 rpm
poles) (-50.00 Hz)
3 [Percentage % Signed 16-bit Two decimal places 1000 (Rated frequency: 10.00%
(corresponds to rated 50.00 Hz) (5.00 Hz)
frequency/Int16/2
- V)
decimal places)] -1000 (Rated 10.00%
frequency:100.00 Hz) (-10.00 Hz)
4 [Percentage % Signed 16-bit Two decimal places 1000: Maximum 10.00%
(corresponds to maximum frequency (50.00 Hz) (5.00 Hz)
frequency/Int16/2
decimal places)] -5000 (maximum -50.00%
frequency: 100.00 Hz) (-50.00 Hz)

The following takes 7310H as an example to show how to set frequency through communication.

1. Check the communication protocol supported and connect communication cables properly.

2. Set related communication parameters for the corresponding communication type so that

communication parameters between the host controller and the drive match each other, thereby
establishing communication between the host controller and the drive.

3. Set the frequency source to "Communication". Set b0-03 [Setting channel selection] to 0 [Setting
channel 1] and F0-29 (b5-00) [Main frequency source] to 9 [Communication].

4. Write the target frequency to the drive through the host controller. For example, when n0-14
[7310H Reference selection] is set to 1 and A0-70 [Number of decimal places of frequency
reference] is set to 2, writing 2500 to 7310H sets the main frequency to 25.00 Hz, and writing -2500
to 7310H sets the main frequency to -25.00 Hz.

9.4.1.3 Other Commonly-Used Special Addresses
Address for drive status query

When reading the operating state through communication, the communication addresses are
703DH and 7044H. The host controller gets the operating state of the drive through reading the
address data. The addresses are defined as follows.
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Comm. address Address Description
Attribute
AC drive state 1 703DH Read-only The values read through 703DH are converted to

values in decimal. The drive states corresponding to
different values are as follows.

1: Forward run
2: Reverse run
3: Stop

4: Auto-tuning

5: Fault
Drive state 2 7044H Read-only The status value of 7044H is hexadecimal. The drive
states corresponding to bit values are as follows.

bit0: Operation status - 0: Stop; 1: Run

bit1: Operating direction - 0: Forward; 1: Reverse
bit2: Fault state - 0: No fault; 1: Faulty

bit3: Frequency arrival - 0: Not reached; 1: Reached
bit4 to bit7: Reserved

bit8 to bit15: Fault code. For details, see specific fault
descriptions.

DO terminal control

When the RO/D0O1/VDO function (E1-00/E1-04 to E1-05/E1-10to E1-15) is set to 20
(communication), the host controller can control the DO of the AC drive through the special address
7312H. The address is defined as follows:

Comm. address Address Description
Attribute
DO terminal 7312H Read/Write The output of the RO/D0O/VDO terminal is set through
control the bit state. When the bit is 1, the corresponding

terminal output is valid. When the bit is 0, the
corresponding terminal output is invalid. The mapping
relationship between bits and DOs is described in the
following table.

bit0: RO

bit01 to bit03: Reserved

Bit 04: DO

bit5 to bit7: Reserved

bit08: FMR (valid only for MD610S) VDO6
Bit 09: Reserved

bit10 to bit15, VDO1 to VDO6

For example, set E1-00 [RO output function selection] to 20 [Communication], and then set the
corresponding communication parameters. Write 0001H to 7312H in the instruction format and set
bit0 to 1 to activate RO output.
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AO terminal control

When E3-00 (AOT1 function selection) is set to 12 (Communication), the host controller can control the
AO terminals of the AC drive through the communication address 7313H, as defined below.

Comm. address Address Attribute Description

AO setting 7313H Read/Write Set the AO output ratio by writing a hexadecimal value:

0 to 7FFF indicates that the AO output value is 0% to
100%

Set E3-00 (AO function selection) to 12 (communication), and then set the corresponding
communication parameters. Write 7FFFH to 7313H in the instruction format to set the AO1 output

proportion to 100%.

Fault information query

9.4.1.4

When the status of the drive is read through communication, the communication addresses are
702DH to 7030H. The host controller can obtain the current faulty status of the drive by reading the
address. The communication address is defined as follows.

Comm. address Address Attribute Description
Fault code 702DH Read-only Current fault code of the
drive
Minor fault code 702EH Read-only Current minor fault code
of the drive
Alarm code 702FH Read-only Current alarm code of the
drive
Prompt code 7030H Read-only Current prompt code of
the drive

Modbus Compatible Address

In addition to the above special communication addresses, 1000H to 1020H, 2000H to 2004H, 3000H,
and 8000H to 8001H are compatible communication addresses dedicated to the Modbus
communication, which can also be read and written to the Modbus communication of some
preceding products.

Set whether the Modbus communication address is compatible by setting n0-12 (Compatibility with
legacy communication address). When n0-12 = 1 [Compatible], the Modbus compatible
communication address can be accessed. Otherwise, the Modbus compatible communication
address cannot be accessed normally.

Param. Name Default Value range

no-12 Compatible with old 1 0: Incompatible

communication address 1: Compatible

The Modbus compatible communication addresses are as follows.

Start/stop command

Set F0-03/b1-00 or b3-00 (Main command source of control channel 1) to 2 (Communication) and
configure the Modbus communication parameters correctly. After sending a command to 2000H
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according to the communication protocol, you can control the start, stop, forward running, reverse

running, jog, and fault reset of the AC drive.

Comm. address

Address
Attribute

Description

input to AC drive 2

Control command 2000H

Read/Write | It can be used as the command source for communication. The
value format is decimal.

—_

1Jog1
:Jog 2

0: Stop (stop according to F2-17 (OFF1 stop mode))
: Forward run

: Reverse run

2

3

4

5: Coast to stop
6: Stop (stop according to F2-17 [OFF1 stop mode])
7: Fault reset

8: Emergency stop

For example, write 2 to 2000H to control the reverse running of
the AC drive.

Note

When this address is active, the AC drive executes the start/stop commands based on the order in which it re-

ceives 2000H, 7311H, and 7321H.

Communication setting

Set the main frequency source parameters such as b5-00/F0-29 or b6-00 to 9 (Communication), and

configure the communication-related parameters correctly. After sending a command to the 1000H

according to the communication protocol, you can set the main frequency of the AC drive.

Comm. address

Address Attribute

Description ‘

reference value

Communication 1000H

Read/Write

The value written to this address can be set as
communication reference. The value attribute is
switched by n0-13 (1000H set selection).

Note

When this address is valid, the communication value written later in 1000H and 7310H is the final valid communi-

cation value.

The data format of the special address 1000H is set by n0-13 [1000H setting], as shown in the

following table.

Param.

Name

Default

Value range

n0-13 1000 H setting selection 2

0: Percentage (corresponds to rated frequency/1
decimal place)

1: Percentage (corresponds to rated frequency/2
decimal place)

2: Percentage (corresponds to maximum
frequency/2 decimal places)

-238-



Communications

The following table shows the format of the n0-13 [1000H setting selection] setpoint.

State query

n0-12 setpoint Unit Number of Example of Actual value
decimal communication
places reference value
0: Percentage (corresponds % Two decimal | 100 (Rated frequency | 10.0%
to rated frequency/1 decimal places (50.00 Hz)) (5.00 Hz)
place) -100 (Rated -10.0 %
frequency:100.00 Hz) (-10.00 Hz)
1 [Percentage (corresponds to % Two decimal | 1000 (Rated 10.00 %
rated frequency/2 decimal places frequency: 50.00 Hz) (5.00 Hz)
places)] -1000 (Rated -10.00 %
frequency:100.00 Hz) (-10.00 Hz)
2: Percentage (corresponds % Two decimal | 1000: Maximum 10.00 %
to maximum frequency/2 places frequency (50.00 Hz) (5.00 Hz)
decimal places) -5000 (maximum -50.00 %
frequency: 100.00 Hz) (-50.00 Hz)

When the AC drive running status is read through communication, the host controller enables you to

obtain the current running status information of the drive by reading the following address. The

addresses are defined as follows:

frequency

Param. Name Change mode Value range
Operating frequency 1001H Read-only It indicates the AC drive running frequency
(unit: 0.01 Hz).
Bus voltage 1002H Read-only Indicates the bus voltage of the drive (unit: 0.1
V).
Output voltage 1003H Read-only Itis used to set the output voltage of the AC
drive (unit: 1V).
Output current 1004H Read-only Itis used to set the output current of the AC
drive (unit: 0.01 A).
Output power 1005H Read-only Itis used to set the output power of the AC
drive (unit 0.1 kw).
Output torque 1006H Read-only It is used to set the output torque of the AC
drive (unit 0.1%).
Operating speed 1007H Read-only It indicates the AC drive running speed (unit:
0.01 Hz).
DI input indication 1008H Read-only This parameter shows the input state of the DI
terminal of the AC drive.
DO output indication 1009H Read-only This parameter shows the output state of the
DO terminal of the AC drive.
Al1 voltage T00AH Read-only Indicates the Al1 voltage of the drive (unit:
0.001 V).
Load speed T100FH Read-only It indicates the load running speed (unit: rpm).
PID reference 1010H Read-only PID reference
PID feedback 1011H Read-only PID feedback
PLC procedure 1012H Read-only PLC process
HDI input pulse 1013H Read-only HDI input, unit 0.01 kHz
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Param. Name Change mode Value range
Feedback speed 1014H Read-only Load feedback speed (unit: 0.01 Hz)
Remaining running time 1015H Read-only Displays the remaining running time during
timed running (unit: 0.1 min).
Al1 voltage before 1016H Read-only Displays Al1 raw voltage value (unit: 0.001 V).
correction
Motor speed 1019H Read-only Motor speed (rpm)
Current power-on time 101AH Read-only Indicates current power-on time of the AC
drive (unit: 1 min).
Current operating time 101BH Read-only Indicates current operating time of the drive
(unit: 0.1 min).
Communication 101DH Read-only The value given by communication.
reference value
Main frequency X 101FH Read-only Main frequency setpoint (unit: 0.01 Hz)
Auxiliary frequency Y 1020H Read-only Auxiliary frequency setpoint (unit: 0.01 Hz)
Read AC drive state 1 3000H Read-only The read results are converted to values in the

decimal format. The AC drive states
corresponding to different values are as
follows:

1: Forward run
2: Reverse run
3: Stop

4: Auto-tuning

5: Fault

DO terminal control

When the RO/DO/VDO function (E1-00/E1-04 to E1-05/E1-10 to E1-15) is set to 20 (communication),
the host controller can control the DO of the AC drive through the compatible address 2001H. The
address is defined as follows:

Param. ‘ Name Change mode Value range

DO control 2001H Read/Write The output of the RO/D0O/VDO terminal is set
through the bit state. When the bitis 1, the
corresponding terminal output is valid. When
the bit is 0, the corresponding terminal
output is invalid. The mapping relationship
between bits and DOs is described in the
following table.

bit0: RO

bit01 to bit03: Reserved

Bit 04: DO

bit5 to bit7: Reserved

bit08: FMR (valid only for MD610S)
Bit 09: Reserved

bit10 to bit15, VDO1 to VDO6
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AO terminal control

9.4.2

9.4.2.1

9.4.2.2

When E3-00 (AOT1 function selection) is set to 12 (Communication), the host controller can control the
AO terminals of the AC drive through the communication address 2002H, as defined below.

Param. Name Change Value range
mode
AO1 control 2002H Write-only | Set the AO1 output ratio by writing a hexadecimal
value:

0 to 7FFF indicates that the AO1 output value is 0% to
100%

Special Communication Address

Special Communication Address

This drive provides special communication address that can be read and written. This allows the
host controller to write certain values and configure certain functions of the drive through
communication. The special communication addresses described in this section are not retentive at

power failure.

Communication Control Word

In the effective control channel, set the main command source of control channel (FO-03/b1-00 or
b3-00) to 2 [Communication] and configure the communication parameters correctly. After sending
a command to any control command address below according to the communication protocol, you
can control the start, stop, forward run, reverse run, jog, and fault reset of the drive.
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Comm. address

Description

Control word 2 set 7311H The setpoint of 7311H is in decimal. References corresponding to
through different values are shown below.
communication 0: Stop (stop according to F2-17 (OFF1 stop mode))
1: Forward run
2: Reverse run
3:Jog 1
4:Jog 2
5: Coast to stop
6: Stop (stop according to F2-17 (OFF1 stop mode))
7: Reset fault
8: Emergency stop
For example, write 1to 7311H to control forward run of the drive.
Control word 1 set 7321H The value format of 7321H is hexadecimal. The command mapped to
through each bit is shown below.
communication bit0: ON_OFF1; 0: Stop, 0->1: Run
bit1: OFF2 (coast to stop) - 0: Active; 1: Inactive
bit2: OFF3 (quick stop) - 0: Active, 1: Inactive
bit3: Operation permission - 0: Disable, 1: Enable
bit4: Reset command - 0: Inactive; 1: Active
bit5: Jog 1 - 0: Inactive; 1: Active
bit6: Jog 2 - 0: Inactive; 1: Active
bit7: Speed inversion; 1: Inverted
For example, you can control the start of the drive by writing 0x000F to
7321H.
DO/RO communication 7312 When E1-00 [RO1 output function selection] is set to 20
address of MD610 [Communication], the state of RO1 is determined by the setpoint of the
communication address 0x7312, in which the 8 low-order bits
represent the output control status word of RO1.
When E1-04 [DO1 output function selection] is set to 20
[Communication], the state of DO1 is determined by the setpoint of the
communication address 0x7312, in which the 8 high-order bits
represent the output control status word of DO1.
DO/RO communication 7322 When the DO1/R01 output function of the I/0 expansion card is set to

address of I/0
expansion card

20 [Communication], the state of DO1/R01 is controlled by the setpoint
of communication address 0x7322.

The 8 low-order bits represent I/0 expansion card 1, in which the first
four bits represent RO and the last four bits represent DO. The 8 high-
order bits represent I/0 expansion card 2, in which the first four bits
represent RO, and the last four bits represent DO.
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9.4.2.3

Comm. address Description
Communication 7323 EA-71 [AO1 output function selection] = 12 [Communication]: When an
address of AO integer between 0 and 32767 is written to address 7323H, the AO
communication terminal outputs the analog voltage (the value 100.0% corresponds to
reference of I/0 the AO communication reference) based on the ratio of this integer to
expansion card 1 32767.
Communication 7324 Eb-71 [AO1 output function selection] = 12 [Communication]: When an
address of AO integer between 0 and 32767 is written to address 2002h/7324H, the
communication AO terminal outputs the analog voltage (the value 100.0% corresponds
reference of I/0 to the AO communication reference) based on the ratio of this integer
expansion card 2 to 32767.

Note

Select the command source as communication. When control commands are sent through 7311H and 7321H re-
spectively, the AC drive executes the commands according to the receiving order.

The following takes 7311H as an example to show how to set commands through communication.

1. Check the communication protocols supported and connect communication cables properly.

2. Set related communication parameters for the corresponding communication type so that
communication parameters between the host controller and the drive match each other, thereby
establishing communication between the host controller and the drive.

3. Set the command source to "Communication". Set b0-02 [Control channel selection] to 0 [Control
channel 1] and F0-03 (b1-00) [Main command source of control channel 1] to 2 [Communication].

4. Send a start/stop command to the drive through the host controller, and write 1 to 7311H to start
the drive, or write 0 to stop the drive.

Communication setpoint

The special address values for communication reference values supported by the drive are as shown
in the following table.

Comm. address Description

Communication reference value 2 7310H Communication setpoint

The host controller can set the target frequency by writing the communication reference value. In the
effective setting channel, set the main frequency source parameters such as F0-29/b5-00 or b6-00
to 9 [Communication], and configure the communication parameters correctly. After sending a
command to a specific communication address according to the communication protocol, you can
set the main frequency of the drive.

The data format of address 7310H is determined by the data format of the frequency reference, as
specified by n0-14 [7310H Reference selection]. See the following table for details.

243




Communications

Number of decimal

Example of

Options of n0-14 Unit Data format Actual value
places communication value
0 [Frequency (unsigned Hz Unsigned 16-bit | AO-70 [Number of 1000 10.00 Hz
16-bit)] frequency decimal
places], 2 by default 2000 20.00 Hz
1 [Frequency (signed 16- Hz Signed 16-bit A0-70 [Number of fre- 1000 10.00 Hz
bit)] quency decimal places],
(Detault) 2 by default -1000 -10.00 Hz
2 [Speed (Int16)] rpm Signed 16-bit No fractional part 1500 (2 pairs of motor 1500 rpm
poles) (50.00 Hz)
-1500 (2 pairs of motor | 1°00 rpm
poles) (-50.00 Hz)
3 [Percentage % Signed 16-bit Two decimal places 1000 (Rated frequency: 10.00%
(corresponds to rated 50.00 Hz) (5.00 Hz)
frequency/Int16/2
- V)
decimal places)] -1000 (Rated 10.00%
frequency:100.00 Hz) (-10.00 Hz)
3 [Percentage % Signed 16-bit Two decimal places 1000: Maximum 10.00%
(corresponds to maximum frequency (50.00 Hz) (5.00 Hz)
frequency/signed 16-bit/
2 decimal places)] -5000 (maximum -50.00 %
frequency: 100.00 Hz) (-50.00 Hz)

The following takes 7310H as an example to show how to set frequency through communication.

1. Check the communication protocol supported and connect communication cables properly.

2. Set related communication parameters for the corresponding communication type so that

communication parameters between the host controller and the drive match each other, thereby

establishing communication between the host controller and the drive.

3. Set the frequency source to "Communication". Set b0-03 [Setting channel selection] to 0 [Setting

channel 1] and F0-29 (b5-00) [Main frequency source] to 9 [Communication].

4. Write the target frequency to the drive through the host controller. For example, when n0-14

[7310H Reference selection] is set to 1 and A0-70 [Number of decimal places of frequency
reference] is set to 2, writing 2500 to 7310H sets the main frequency to 25.00 Hz, and writing -2500

to 7310H sets the main frequency to -25.00 Hz.

9.4.2.4

Address for drive status query

Other Commonly-Used Special Addresses

When reading the operating state through communication, the communication addresses are
703DH and 7044H. The host controller gets the operating state of the drive through reading the

address data. The addresses are defined as follows.
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Comm. address Address Description
Attribute
AC drive state 1 703DH Read-only The values read through 703DH are converted to

values in decimal. The drive states corresponding to
different values are as follows.
1: Forward run
2: Reverse run
3: Stop
4: Auto-tuning
5: Fault

Drive state 2 7044H Read-only The status value of 7044H is hexadecimal. The drive

states corresponding to bit values are as follows.
bit0: Operation status - 0: Stop; 1: Run

bit1: Operating direction - 0: Forward; 1: Reverse
bit2: Fault state - 0: No fault; 1: Faulty

bit3: Frequency arrival - 0: Not reached; 1: Reached
bit4 to bit7: Reserved

bit8 to bit15: Fault code. For details, see specific fault
descriptions.

DO terminal control

When the RO/D0O1/VDO function (E1-00/E1-04 to E1-05/E1-10to E1-15) is set to 20
(communication), the host controller can control the DO of the AC drive through the special address
7312H. The address is defined as follows:

Comm. address Address Description
Attribute
DO terminal 7312H Read/Write The output of the RO/D0O/VDO terminal is set through
control the bit state. When the bit is 1, the corresponding

terminal output is valid. When the bit is 0, the
corresponding terminal output is invalid. The mapping
relationship between bits and DOs is described in the
following table.

bit0: RO

bit01 to bit03: Reserved

Bit 04: DO

bit5 to bit7: Reserved

bit08: FMR (valid only for MD610S) VDO6
Bit 09: Reserved

bit10 to bit15, VDO1 to VDO6

For example, set E1-00 [RO output function selection] to 20 [Communication], and then set the
corresponding communication parameters. Write 0001H to 7312H in the instruction format and set

bit0 to 1 to activate RO output.
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AO terminal control

When E3-00 (AOT1 function selection) is set to 12 (Communication), the host controller can control the

AO terminals of the AC drive through the communication address 7313H, as defined below.

Comm. address Address Attribute Description

AO setting 7313H Read/Write Set the AO output ratio by writing a hexadecimal value:

0 to 7FFF indicates that the AO output value is 0% to
100%

Set E3-00 (AO function selection) to 12 (communication), and then set the corresponding
communication parameters. Write 7FFFH to 7313H in the instruction format to set the AO1 output
proportion to 100%.

Fault information query

9.4.2.5

When the status of the drive is read through communication, the communication addresses are
702DH to 7030H. The host controller can obtain the current faulty status of the drive by reading the
address. The communication address is defined as follows.

Comm. address Address Attribute Description
Fault code 702DH Read-only Current fault code of the
drive
Minor fault code 702EH Read-only Current minor fault code
of the drive
Alarm code 702FH Read-only Current alarm code of the
drive
Prompt code 7030H Read-only Current prompt code of
the drive

Modbus Compatible Address

In addition to the above special communication addresses, 1000H to 1020H, 2000H to 2004H, 3000H,
and 8000H to 8001H are compatible communication addresses dedicated to the Modbus
communication, which can also be read and written to the Modbus communication of some
preceding products.

Set whether the Modbus communication address is compatible by setting n0-12 (Compatibility with
legacy communication address). When n0-12 = 1 [Compatible], the Modbus compatible
communication address can be accessed. Otherwise, the Modbus compatible communication
address cannot be accessed normally.

Param. Name Default Value range

no-12 Compatible with old 1 0: Incompatible

communication address 1: Compatible

The Modbus compatible communication addresses are as follows.

Start/stop command

Set F0-03/b1-00 or b3-00 (Main command source of control channel 1) to 2 (Communication) and
configure the Modbus communication parameters correctly. After sending a command to 2000H
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according to the communication protocol, you can control the start, stop, forward running, reverse
running, jog, and fault reset of the AC drive.

Comm. address Address Description
Attribute
Control command 2000H Read/Write | It can be used as the command source for communication. The
input to AC drive 2 value format is decimal.

0: Stop (stop according to F2-17 (OFF1 stop mode))

—_

: Forward run
: Reverse run
1Jog1
:Jog 2

2

3

4

5: Coast to stop
6: Stop (stop according to F2-17 [OFF1 stop mode])
7: Fault reset

8: Emergency stop

For example, write 2 to 2000H to control the reverse running of
the AC drive.

Note

When this address is active, the AC drive executes the start/stop commands based on the order in which it re-
ceives 2000H, 7311H, and 7321H.

Communication setting

Set the main frequency source parameters such as b5-00/F0-29 or b6-00 to 9 (Communication), and
configure the communication-related parameters correctly. After sending a command to the 1000H
according to the communication protocol, you can set the main frequency of the AC drive.

Comm. address Address Attribute Description
Communication 1000H Read/Write The value written to this address can be set as
reference value communication reference. The value attribute is

switched by n0-13 (1000H set selection).

Note

When this address is valid, the communication value written later in 1000H and 7310H is the final valid communi-
cation value.

The data format of the special address 1000H is set by n0-13 [1000H setting], as shown in the
following table.

Param. Name Default Value range

n0-13 1000 H setting selection 2 0: Percentage (corresponds to rated frequency/1
decimal place)

1: Percentage (corresponds to rated frequency/2
decimal place)

2: Percentage (corresponds to maximum
frequency/2 decimal places)
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The following table shows the format of the n0-13 [1000H setting selection] setpoint.

State query

n0-12 setpoint Unit Number of Example of Actual value
decimal communication
places reference value
0: Percentage (corresponds % Two decimal | 100 (Rated frequency | 10.0%
to rated frequency/1 decimal places (50.00 Hz)) (5.00 Hz)
place) -100 (Rated -10.0 %
frequency:100.00 Hz) (-10.00 Hz)
1 [Percentage (corresponds to % Two decimal | 1000 (Rated 10.00 %
rated frequency/2 decimal places frequency: 50.00 Hz) (5.00 Hz)
places)] -1000 (Rated -10.00 %
frequency:100.00 Hz) (-10.00 Hz)
2: Percentage (corresponds % Two decimal | 1000: Maximum 10.00 %
to maximum frequency/2 places frequency (50.00 Hz) (5.00 Hz)
decimal places) -5000 (maximum -50.00 %
frequency: 100.00 Hz) (-50.00 Hz)

When the AC drive running status is read through communication, the host controller enables you to

obtain the current running status information of the drive by reading the following address. The

addresses are defined as follows:

frequency

Param. Name Change mode Value range
Operating frequency 1001H Read-only It indicates the AC drive running frequency
(unit: 0.01 Hz).
Bus voltage 1002H Read-only Indicates the bus voltage of the drive (unit: 0.1
V).
Output voltage 1003H Read-only Itis used to set the output voltage of the AC
drive (unit: 1V).
Output current 1004H Read-only Itis used to set the output current of the AC
drive (unit: 0.01 A).
Output power 1005H Read-only Itis used to set the output power of the AC
drive (unit 0.1 kw).
Output torque 1006H Read-only It is used to set the output torque of the AC
drive (unit 0.1%).
Operating speed 1007H Read-only It indicates the AC drive running speed (unit:
0.01 Hz).
DI input indication 1008H Read-only This parameter shows the input state of the DI
terminal of the AC drive.
DO output indication 1009H Read-only This parameter shows the output state of the
DO terminal of the AC drive.
Al1 voltage T00AH Read-only Indicates the Al1 voltage of the drive (unit:
0.001 V).
Load speed T100FH Read-only It indicates the load running speed (unit: rpm).
PID reference 1010H Read-only PID reference
PID feedback 1011H Read-only PID feedback
PLC procedure 1012H Read-only PLC process
HDI input pulse 1013H Read-only HDI input, unit 0.01 kHz
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Param. Name Change mode Value range
Feedback speed 1014H Read-only Load feedback speed (unit: 0.01 Hz)
Remaining running time 1015H Read-only Displays the remaining running time during
timed running (unit: 0.1 min).
Al1 voltage before 1016H Read-only Displays Al1 raw voltage value (unit: 0.001 V).
correction
Motor speed 1019H Read-only Motor speed (rpm)
Current power-on time 101AH Read-only Indicates current power-on time of the AC
drive (unit: 1 min).
Current operating time 101BH Read-only Indicates current operating time of the drive
(unit: 0.1 min).
Communication 101DH Read-only The value given by communication.
reference value
Main frequency X 101FH Read-only Main frequency setpoint (unit: 0.01 Hz)
Auxiliary frequency Y 1020H Read-only Auxiliary frequency setpoint (unit: 0.01 Hz)
Read AC drive state 1 3000H Read-only The read results are converted to values in the

decimal format. The AC drive states
corresponding to different values are as
follows:

1: Forward run
2: Reverse run
3: Stop

4: Auto-tuning

5: Fault

DO terminal control

When the RO/DO/VDO function (E1-00/E1-04 to E1-05/E1-10 to E1-15) is set to 20 (communication),
the host controller can control the DO of the AC drive through the compatible address 2001H. The
address is defined as follows:

Param. ‘ Name Change mode Value range

DO control 2001H Read/Write The output of the RO/D0O/VDO terminal is set
through the bit state. When the bitis 1, the
corresponding terminal output is valid. When
the bit is 0, the corresponding terminal
output is invalid. The mapping relationship
between bits and DOs is described in the
following table.

bit0: RO

bit01 to bit03: Reserved

Bit 04: DO

bit5 to bit7: Reserved

bit08: FMR (valid only for MD610S)
Bit 09: Reserved

bit10 to bit15, VDO1 to VDO6
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AO terminal control

9.4.3

9.4.3.1

When E3-00 (AOT1 function selection) is set to 12 (Communication), the host controller can control the
AO terminals of the AC drive through the communication address 2002H, as defined below.

Param. Name Change Value range
mode
AO1 control 2002H Write-only | Set the AO1 output ratio by writing a hexadecimal

value:

0 to 7FFF indicates that the AO1 output value is 0% to
100%

Control Word and Status Word

Control Word

The control word setting range for communication is 0 to 8, with the following options.

Comm. address
0x7311H

Description

o

: Stop (the drive stops according to the OFF1 stop mode)

: Forward run

: Reverse run
1Jog 1
:Jog 2

: Coast to stop

: Stop (the drive stops according to the OFF1 stop mode)

: Reset fault

O IN|o | W IN|=

: Emergency stop (the drive performs emergency stop according to the OFF3 stop mode)

The control word setting is active only after the main command source (b1-00/F0-03, or b3-00) in
the currently set control channel (b0-02) is set to 2 [Communication].

The meaning of the communication target frequency is as follows.

Parameter Description
Target You can set the target frequency of the drive through this data during communication.
frequency The data format of this address is defined by n0-14 [7310H Setting selection].

The setting is active only after the main frequency source (F0-29/b5-00 or b6-00) in the active setting
channelis set to 9 [Communication].

The data format of the frequency reference is determined by the setting of n0-14 [7310H Setting
Selection], as shown below.

Options of n0-14 Unit Data format Number of decimal Example of Actual value
places communication value

0 [Frequency (unsigned 16-bit)] Hz Unsigned 16-bit | A0-70 [Number of 1000 10.00 Hz
frequency decimal 2000 20.00 Hz
places], 2 by default

1 [Frequency (signed 16-bit)] Hz Signed 16-bit A0-70 [Number of 1000 10.00 Hz

(Default) frequency decimal -1000 -10.00 Hz
places], 2 by default
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Options of n0-14 Unit Data format Number of decimal Example of Actual value
places communication value
2 [Speed (Int16)] rpm Signed 16-bit No fractional part 1500 (2 pairs of motor 1500 rpm
poles) (50.00 Hz)
-1500 (2 pairs of motor 1500 rpm
poles) (-50.00 Hz)
3 [Percentage (corresponds to % Signed 16-bit Two decimal places 1000 (Rated frequency: 10.00%
rated frequency/Int16/2 50.00 Hz) (5.00 Hz)
decimal places)]
-1000 (Rated -10.00%
frequency:100.00 Hz) (-10.00 Hz)
4 [Percentage (corresponds to % Signed 16-bit Two decimal places 1000: Maximum 10.00%
maximum frequency/Int16/2 frequency (50.00 Hz) (5.00 Hz)
decimal places)]
-5000 (maximum -50.00%
frequency: 100.00 Hz) (-50.00 Hz)

9.4.3.2 Status Word

The meaning of each bit of the status word of communication is shown below.

Comm. bit Definition Description
address
0x7044H 0 0 = Stop Stop state of the drive
1 =Running Operating state of the drive
1 0 = Motor rotating forwardly | Actual motor speed >0

1 = Motor rotating reversely | Actual motor speed <0

2 0 = No fault No fault occurred on the drive

1 =Fault occurred Fault occurred on the drive

Reset the fault by writing 7 to the control word.

3 0 =Frequency not reached | The operating frequency of the drive does not reach

the target frequency detection range.

1 =Frequency reached The operating frequency of the drive has reached the
target frequency detection range (target frequency
+per-unit frequency A2-04 x frequency arrival detection

window P0-38).

4t07 Reserved -

8to 15 Fault Current fault code of the drive

The meaning of the communication target frequency is as follows.

Param. Description
Operating | Indicates the operating frequency of the drive.
frequency Data format is signed 16-bit with 2 decimal places.
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9.4.4 Mapping Table

Mapping Table

See the following table for commonly used monitoring and setting parameters in communication.

Comm. address | Comm. address Name Revision Value range Unit Type Param.

(Hexadecimal) (Decimal) ristels

Basic state of the drive

0x7000 28672 Operating Read-only | 0.00to 600.00 Hz Unsigned 16-bit | U0-00
frequency

0x7001 28673 Frequency Read-only | 0.00 to 600.00 Hz Unsigned 16-bit | U0-01
reference

0x7002 28674 Bus voltage Read-only | 0.0to6553.5 Vv Unsigned 16-bit | U0-02

0x7003 28675 Output voltage | Read-only | 0to 65535 \" Unsigned 16-bit | U0-03

0x7004 28676 Output current | Read-only | 0.00 to 655.35 A Unsigned 16-bit | U0-04

0x7005 28677 Output power Read-only | -3276.8to +3276.7 kw Signed 16-bit U0-05

0x7006 28678 Output torque Read-only |-3276.8t0+3276.7 % Signed 16-bit U0-06

0x702D 28717 Error code Read-only | 0.0to6553.5 - Unsigned 16-bit | U0-45

0x702E 28718 Minor fault Read-only | 0.0to 6553.5 - Unsigned 16-bit | U0-46
code

0x702F 28719 Alarm code Read-only | 0.0to6553.5 - Unsigned 16-bit | U0-47

0x7030 28720 Prompt code Read-only | 0.0to6553.5 - Unsigned 16-bit | U0-48

0x7052 28754 Heatsink Read-only |-20.0to +120.0 °C Signed 16-bit U0-82
temperature

0x7053 28755 Ambient Read-only |-20.0to+120.0 °C Signed 16-bit uo0-83
temperature

Digital input status

0x7007 28679 DI state Read-only | bit0 to bit1: States of - Unsigned 16-bit | U0-07
DIl and DI2

0: Low level
1: High level

bit2 to bit6: States of
DI3 to DI5

0: Low level
1: High level
bit7 to bit9: Reserved

bit10 to bit15: States
of VDI1 to VDI6

0: Low level

1: High level

Digital output status
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Comm. address | Comm. address Name Revision Value range Unit Type Param.
(Hexadecimal) (Decimal) O

0x7008 28680 DO state Read-only | bit0: RO state - Unsigned 16-bit | U0-08

0: Low level

1: High level

bit1 to bit3: Reserved

bit4: DO state

0: Low level

1: High level

bit5 to bit7: Reserved

bit8: FMR status

0: Low level

1: High level

bit9: Reserved

bit10 to bit15: States

of VDO1 to VDO6

0: Low level

1: High level
High-speed digital input state
0x7012 28690 HDI input pulse | Read-only | 0.00 to 20.00 kHz Unsigned 16-bit | UDO-18

frequency

Analog input state
0x7009 28681 Al voltage Read-only |-10.57to+10.57 - Signed 16-bit u0-09
0x700A 28682 Al2 voltage Read-only |-10.57to+10.57 - Signed 16-bit uo-10
Analog output state
0x7123 28963 Calibrated AO Read-only |-32.767to 32.767 Vv Signed 16-bit U1-35
Common setting of the drive
0xF030 61488 Ramp-up time | Read/Write | 0.0 to 6500.0 S Unsigned 16-bit | FO-48
(0xB704) (46852) oframp 1 (b7-04)
0xF031 61489 Ramp-down Read/Write | 0.0 to 6500.0 s Unsigned 16-bit | FO-49
(0xB705) (46853) time of ramp 1 (b7-05)
9.5 Modbus RTU Drive Control
9.5.1 Introduction

Modbus RTU supports various electrical interfaces, such as RS-485, R5-232, etc. The communication

medium generally uses twisted pair cables, employing a master/slave communication architecture,

where the master device initiates communication requests and the slave devices respond to the
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9.5.2

9.5.3

requests. Slave devices cannot communicate directly with each other; at any given moment, only
one device can transmit data, while all other devices remain in receive mode. Each device
participating in communication must have a unique communication address, with the address
setting range being 1 to 247, and 0 being the broadcast communication address.

ACaution

Before use, check whether communication parameters, including communication address, baud rate, and data
bits, are configured correctly. Stop bit and check mode. Otherwise, communication will be abnormal.

Communication Specifications

Item Specifications
Communication protocol Modbus-RTU communication protocol
Transmission mode Master-slave communication mode
Communication mode Half-duplex communication
Topology Bus type
Transmission rate (unit: bps) 300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600, and

115200

Transmission medium Twisted pair
Transmission distance <1000 m
Communication port RS485
Modbus frame length (bytes) 5to 137
Maximum cable length (unit: m) 1000
Maximum number of connected slaves 247
Number of request messages that can be 1
received at the same time

Communication System Connection

As shown in the figure, the AC drive, acting as a slave device, receives data requests from the
controller and returns the processed results to the controller, completing one communication cycle.
When multiple AC drives or Modbus communication devices need to be networked, it is
recommended to connect the devices using a bus topology. The RS485 signal reference ground of
all nodes must be connected together. Up to 247 nodes can be connected.
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Modbus

Modbus
slave 1

Modbus
slave N

master

485+ 485- GND 485+ 485- GND
\ |

485+ 485- GND

Transmitting request data

e e — — — — — — 7>
Receiving response data
4 77777777777777777777777 e
7777777777 Communication] Command Data CRC o
Idle (frame header) address code checksum dle
1 byte 1 byte 0to n bytes 2 bytes

Figure 9-2 Bus-type topology

9.5.4 Message

9.5.4.1 Message Structure

The Modbus RTU protocol communication data message consists of the communication address,

command code, data, and CRC. The frame structure is shown in the following figure.

ADU
PDU
7777777777 Communication T
Idle address  [command code Data CRC checksum e
(frame header) 1 byte 1 byte 0-n bytes 2 bytes
\ | 1
V [
CRCcheck ________________/
calculation
Field Description
Communication | It is used to uniquely identify yourself in the network, which is one byte, and can be set by
address n2-03.

Command Code

The command code specified for Modbus standard communication, which occupies one
byte.

Data

The length of the data field is related to commands and specific usage. For example, the
0x06 function code write command can only be used to write one function code, with a fixed
length of 4 bytes. The 0x03 read function code command and 0x10 write multiple function
code commands can read or write multiple function codes. The length is related to the
usage.

CRC checksum

The CRC value is calculated by the standard Modbus CRC16 check algorithm and occupies
two bytes.
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Instances

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.

1. Communication read process

The controller or host controller sends a read request data frame to the AC drive.

Read parameter >3.5bytes 1byte 1byte 2bytes 2 bytes 2 bytes
A L L I | A
request ( i I I I \ )
Target Read Parameter Number of j\
1dl 2 heck:
I i I R e
N J
y r
CRCcheck =~~~ —~—~——~————
calculation

The AC drive sends a normal response frame to the read request based on the data processing
result of the read request, and an abnormal response frame to the read request when the error

occurs.
Normal response to > 3.5 bytes 1byte 1byte 1byte (2n) bytes 2 bytes
read parameter [ : Ty : \ : \
Jdl Target Read umber of P t CRC check
(frame hiader) aséiitr‘eogs corg;ggnd dat(azgy)ftes a“r_?trgeuer (EticH)sum Idle
,,,,,,,,, - ) S
y T
CRCcheck ————————————
calculation
Abnormal response to >3.5 bytes 1lbyte 1lbyte 1byte 2 bytes
read parameter [ A \f | | | I | \f A \
T Fut | cRccheckoum | e
(frame heeader) :é?jtr‘ggs 0x83 t;;e CRC(ﬂgc:)sum \dle
,,,,,,,,, \ | ____
Y i
CRC check ]
calculation
2. Communication write process
The controller or host controller sends a write request data frame to the AC drive.
Write parameter > 3.5 bytes 1 byte 1 byte 2 bytes 2 bytes 2 bytes
A L L I A I
request f \l I I M \f \
dl Target Write Parameter P " j\
rameread) | S50 (TR ey N R A
777777777 N J ' o
Y I
CRCcheck —————————————— !
calculation

The AC drive sends a normal response frame to the write request based on the data processing

result of the write request, and an abnormal response frame to the write request when the error
occurs.
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Normal response to >3.5 bytes 1byte 1byte 2 bytes 2 bytes 2 bytes
write parameter ( A — A Y A \ A \
7777777777 Target Write Parameter S j\
Idle 7 Parameter CRC check:
(ameneacen | aten e acores o won |
N J A
Y I
CRCcheck —————————————— !
calculation
Abnormal response to >3.5 bytes 1byte 1byte 1 byte 2 bytes
write parameter [ A \f I ] I \ I Il A )
7777;;7777 Target P
(ome header) | Station | 06 e | U tdle
,,,,,,,,, \ | : S
Y
CRC check ]
calculation
3. Multi-write process
The controller or host controller sends a multi-write request data frame to the AC drive.
Multi-write parameter | >3.5bytes 1 byte 1 byte 2 bytes 2 bytes 1byte  (2n)bytes 2 bytes
request ( : \f : 1 : I : \f ) | A —
77777777 Multi-write] Parameter | Numberof | Number of T
Idle (Header) ;;?é?:sts command| address | arameters | data bytes Pa:la_rnjter -Re Erle_c'_l:sum Idle
77777777 0x10 H--L (n) (2n) ]
N i

~
CalculateCRCcheck — — — — — — — — — 1

The AC drive sends a normal response frame to the multi-write request based on the data
processing result of the multi-write request, and an abnormal response frame to the multi-write
request when the error occurs.

Normal response to
multi-write parameter

>3.5 byte 1byte 1byte 2 bytes 1 byte 2 bytes
A L L A A A
( 1 V[ I \f )
77777777 Target |Multi-write | Parameter Number of o j‘
Idle (Header) |, qqress | cOMMand address arameters  |CRC checksum| igle
0x10 H—-L (n) L--H |
C J S
Y A

CalculateCRCcheck — _ _ _

Abnormal response to
multi-write parameter

> 3.5 bytes 1 bytel byte 2 bytes 2 bytes
A J J J A

[ \f I I Il \

Target CRC checksum

address

Error
type

\ )
Y t

Calculate CRC cheeck— ————

0x90

Table 9-1 Field description of data frame structure

Field

Remarks

Frame header

An idle level for a duration greater than or equal to 3.5-byte transmission time

Destination address

Command code

Communication address range: 1to 247; 0: Broadcast address

03: Read parameter, 06: Write parameter, 10: Multi-write parameter.

Parameter address

The internal parameter address of the AC drive, in hexadecimal format. Low-order

(H) bytes follow high-order bytes during transmission.
Parameter address L
Number of Indicates the number of parameters read/written in this frame. 1 indicates that one
parameters parameter is read. Low-order bytes follow high-order bytes during transmission.

Note: The communication write operation (0x06) does not have this field.

Number of data bytes

Data length, which is twice the number of parameters

Parameter H

Parameter L

Read request response data or data to be written (Low-order bytes follow high-
order bytes during transmission.)
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9.5.4.2

9.5.4.3

9.5.4.4

9.5.5

Field Remarks
CRCH Detection value: CRC16 check value. High-order bytes follow low-order bytes during
CRCL transmission.

Idle An idle level for a duration greater than or equal to 3.5-byte transmission time

Control Word and Status Word

For details, see “ Control Word and Status Word” on page 250.

Baud rate

To avoid data conflicts during transmission, Modbus generally requires an interval of 3.5 character
transmission times between each frame. Taking the default Modbus data format (n2-01 =0) as an
example, when the Modbus response delay (n2-03) is 0, the character transmission delay and
minimum inter-frame interval time at different baud rates can be determined as follows:

Baud rate (bit/s) Character transmission time (ms) Minimum inter-frame interval time
(ms)

300 36.666 128.333

600 18.333 64.166

1200 9.166 32.083

2400 4.583 16.041

4800 2.291 8.020

9600 1.145 4.010

19200 0.572 2.005

38400 0.286 1.002

57600 0.190 0.668

115200 0.095 0.334

Mapping table (AC drive)

For details, see “9.4.4 Mapping Table” on page 252.

Communication Ports

The MD610 standard model (MD610S) supports Modbus communication. The Modbus
communication interface complies with the RS485 electrical standard, providing a single RS485
channel through the J5 interface and S1 DIP switch. The physical layout of the communication port
and DIP switch positions is shown in the following figure.

-258-




Communications

-1 96
] =

S1 S2 S3 S4 S5
[TON —

@)
@)

5T02 |+24v [ coM || 485+ | 485 | GND

JE50808805

cOM |CME | DO | FM | AOL | GND | GND |+10v

it | D2 | D3 | D4 | D5 | D6 | DI |com | AL | A

N Risdecaseces

Figure 9-3 Diagram showing the positions of the Modbus communication port and DIP switch

Table 9-2 RS485 communication terminal

External Type Type of Mark Name Function
terminal information
transmitted
J5 3P crimping RS485 485+ RS485 differential pair | Maximum baud rate: 115200
terminal communi- signal (+) bps
block - 5mm | cation 485- RS485 differential pair | Maximum communication
signal (-) distance: 1 km
GND RS485 differential pair | maximum number of nodes:
reference ground 247
Table 9-3 Description of DIP switches
Name DIP switch function
S1 DIP switch for RS485 communication termination and bias resistor selection
« When both are set to ON, the 485+ signals are terminated and biased.
« When both are set to OFF (default), the 485+ signals are neither terminated nor
biased.
Note: The S1 DIP switch is a 2-bit switch. Both bits must be ON or OFF simultaneously.

9.5.6 Connecting AC Drive to Bus System Through RS485 Port

Connection procedure

1. Switch off the system power supply.
2. As shown in the figure, the 485+ and 485- of the Modbus master (PLC) and slave (AC drive) are
connected using twisted pair cables (signal lines) in a bus topology.
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MD630N
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™ OoN

o o
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sw|sz‘s:‘s¢|ss
; '

J5

LJ L T s
coebpbbpl

USB cable

Signal cable
Figure 9-4 Modbus communication wiring

Use a three-conductor shielded cable as the RS485 bus to connect to 485+, 485-, and GND
terminals of the AC drive. Use the twisted pair cable to connect to the 485+ and 485- terminals and

use the other cable to connect to the RS485 reference ground terminal GND. Connect the shield to
the equipment ground.

The cable length between adjacent devices should be less than 3 m, with a maximum connection

count of 247. The connection of signal lines between the master and slave is shown in the figure
below.

You can install an external termination resistor (Method 1) or set the termination resistor via DIP
switch S1 (Method 2) for the master as required.

RS 485 bus

485 + ( (
Method 1: External termination resi@i_\ [ g5 \ \  \ \
GND (CGND \ N [
1200 VIV Y \// — \\ \\ f
GND / / ‘L GND
(CGND) 485+ 485~ GND 45+ ags- o || - (COND)
(CGND) e o o (CGND)
Set termination resistor Set termination resistor
via DIP switch via DIP switch -
120Q
Master AC drive ACdrive
Slavel Slaven

Figure 9-5 Diagram of signal cable connections between master and slave

3. To prevent signal reflection, a 120Q termination resistor should be connected between the 485+
and 485- at the first station (usually the master) and the last station (usually the slave). The AC
drive's termination resistor can be selected via a DIP switch.

4. After confirming that the cable connections are correct, power on the devices.
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9.5.7 Configure Communication Between AC Drive and Controller

The MD610 standard model (MD610S) can communicate with master stations that support standard

Modbus RTU, such as Inovance PLCs.

1. Connect the master and drive, as shown in “9.5.6 Connecting AC Drive to Bus System Through
R5485 Port” on page 259.

2. Set communication as the active command source (F0-03 = 2), and select communication as the
main frequency reference input source for channel 1 (b0-03 =0, b5-00 = 9). (This operation can be
performed through the operating panel or software tool.)

3. Set different communication addresses for each drive (n2-02), and configure the baud rate (n2-
00) and data format (n2-01) of all drives to consistent values.

4. Configure the communication between the master station (controller) and the slave station (AC
drive). For details, see “ Configuration for RS485 Communication Between the Drive and H5U” on
page 263.

ACa ution

Ensure that the baud rate and data format of the master are consistent with the settings of the slave. Otherwise,

communication errors may occur.

9.5.8 Communication parameters
Param. Name Default Value range Change mode Description
value
n2-00 Modbus 5 0: 300 bps Change at stop | Defines the speed of data transmitted between the host
communica . controller and the drive. The higher the baud rate, the
(Fd-05) 1: 600 bps
tion baud faster the communication speed.
rate 2: 1200 bps
Note: The baud rate of the host controller must be the
3: 2400 bps . . S
same as that of the drive. Otherwise, communication can
4: 4800 bps fail.
5: 9600 bps
6: 19200 bps
7: 38400 bps
8: 57600 bps
9: 115200 bps
n2-01 Modbus data 0 0: No check (8-N- | Real time Note that the data format of the host controller must be
(Fd-06) format 2) the same as that of the drive. Otherwise, communication
1: Even parity (8- can fail.
E-1)
2: 0dd parity (8-
0-1)
3:8-N-1
n2-02 Modbus local 1 1to 247 Change at stop | The Modbus communication address of the drive is
(Fd-07) address unique, which is the basis for achieving point-to-point
communication between the host control and the drive.
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Param. Name Default Value range Change mode Description
value
n2-03 Modbus 2 0 msto 20 ms Real time Defines the time interval from the time when the drive
response active for inishes data reception to the time when the drive starts to
(Fd-08) (active f finishes d i he ti hen the dri
delay Modbus) send data to the host controller.
. If the response delay is shorter than the system
processing time, the system processing time
prevails.
. If the response delay is longer than the system
processing time, the drive will send data to the
host controller only after the system finishes data
processing and the response delay expires.
n2-04 Modbus 0 0.0 (inactive) Real time If this parameter is set to a valid value, when the drive
(Fd-09) communica 0.110 600.0 does not receive the communication signal within the time
tion timeout set in this parameter, it reports E160.1 (Communication
time fault).
This parameter is generally set to an invalid value. This
parameter is used to monitor communication status in a
system with continuous communication.
9.5.9 Communication Fault Diagnosis
Table 9-4 Modbus-RTU communication fault diagnosis
Fault code Fault code Cause Verification method Solution
name
E160.1 Modbus- Ambient Check whether the RS485 communication Connect the 485 communication cable.
RTU interference exists. cable is correctly connected.
communica The baud rate and Check whether communication parameters Ensure that the baud rate, data format, and
tion timeout

data format of the
master and slave

are inconsistent.

such as Modbus local address (n2-02),
Modbus baud rate (n2-00), and Modbus
data format (n2-01) are set correctly. The
baud rate and data format set by the host
controller and the AC drive must be
consistent. The station number must be

unique. Otherwise, communication can fail.

station number set by the host controller
and the AC drive are consistent, and ensure

that the station number is unique.

The master does not
send request data to
the slave within the

timeout period.

1. Check whether the master configures data
request commands for the slave that reports

errors.

2. Check whether the values of the Modbus
communication timeout (n2-04) and the PLC
communication cycle are proper. The
Modbus communication timeout (n2-04)
must be greater than the PLC

communication cycle.

1. Ensure that the master configures data
request command for the slave that reports

errors.

2. Ensure that the value of the Modbus
communication timeout (n2-04) is higher

than the PLC communication cycle.
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9.5.10 Communication Configuration Instance

Prerequisite

1. Log in to the official website of Inovance (https://www.inovance.com/global/support/

download-documentation) to download AutoShop PLC software.

2. Prepare a drive, an H5U PLC module, cables, and distributors.

3. Ensure that the controller and the AC drive are connected correctly (H5U as Modbus master and
MD610S as Modbus slave). Connect the H5U PLC to the 485+, 485-, and GND terminals of the drive.
See details in “9.5.6 Connecting AC Drive to Bus System Through R5485 Port” on page 259.

4. Ensure the data format of the controller matches the Modbus data format of the drive.

Configuration procedure

Step 1: Start or stop the drive through remote communication.

1. Set FO-03 [Main command source of control channel 1] to 2 [Communication] to set

communication as the command source.
Step 2: Set the frequency or torque through communication.

Set the frequency as follows:

1. Set b0-03 to 0 and b5-00 to 9 to set communication as the main frequency reference source of

setting channel 1.
2. Set n0-14 [7310H Reference selection], and choose one of the following values as needed.

0: Frequency (unsigned 16-bit); 1: Frequency (signed 16-bit); 2: Speed (signed 16-bit); 3:
Percentage (corresponds to the rated frequency/signed 16-bit/two decimal places); 4:
Percentage (corresponds to the maximum frequency/signed 16-bit/two decimal places)

Set the torque as follows:

1. Set b0-03 to 0 and b5-13 to 9 to set communication as the main torque reference source of setting

channel 1.
2. Set n0-14 [7310H Reference selection], and choose one of the following values as needed.

0: Frequency (unsigned 16-bit); 1: Frequency (signed 16-bit); 2: Speed (signed 16-bit); 3:
Percentage (corresponds to the rated frequency/signed 16-bit/two decimal places); 4:
Percentage (corresponds to the maximum frequency/signed 16-bit/two decimal places)

Step 3: Establish Modbus-RTU communication connection.

1. Open AutoShop. Click "Create a new project(Ctrl+N)", select "H5U Series" from the "Series and
models" drop-down list, and click "OK".
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Mew Project et

O Mew Project @ Temporary Project

Project Settings

Project name:
Save path:

Editor: |Ladder Chart -

Project description:

Equipment Selection
Series and models: |HSU Series | — |HSU e
<1» EtherCAT bus high performance small PLC A

2> Support custom variables and FE/FC

<3» Maximum support for 32—axis motion control
|:1nclud1ng EtherCAT and local pulse), support
positioning 1nterpu:-1at1-:-n and electromic cam

4> Support 4—axis PO0EHz pulse output, 4 channels

200 EHz high—=speed inmput

Br 1 ch:a.n.nel Ethernet Support EtherHet,-"IP Modbus— o,

™D -1 ... J ER e I ' | (RN T 1 ) | I PR |

Cancel

2. Click COM in the left pane to go to the PLC configuration interface, select the protocol and
data format, and click "OK". Note: The data format must be consistent with the drive.
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COM Communication Parameter Config »
COMOConfiguration
Agreement Selection HW Type
MODBUS-RTU master R5485

Protocol Config
Port: ]
Baud rate: 115200 ~

Data length: BEits Frame space: (ms)

Parity: None v

Stop bit: 2Bits

OK Cancel

3. Click COMO , and then click "Add Modbus Config" and "OK". Double-click

"""" 833 J2il szslers Sy and click "Add" on the displayed interface to access a variable

of the drive.
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COMO Madbus Config

Hame | Slave HO. | Trigzer Mode | Trigzer Conditions Function Code Slave addr.. Huantity Mapped Addr

Repeat Hum

4. Write operation: After clicking "Add", select the "Slave NO." and "Trigger Mode" (typically "Cycle").

COMO Modbus Config

The following takes writing multi-speed value 0 of station 1 as an example. Set the slave number
to 1, indicating operation on slave 1. Set the trigger mode to "Cycle," and the parameter to "Write

Single Register (06)". Set "Quantity" to 1; otherwise, writing can fail. The register address for multi-
reference 0 for the drive is 0xF027.

Trigger Conditions Function Code Slave addr. .. Mapped Addr. Repeat Hum

1000 Write 8 e .. .. 1200

5. Read operation: After clicking "Add", select the "Slave NO." and "Trigger Mode" (typically "Cycle").

WO. | Wame | Slave HO. | Trigzer Mode | Trigger Conditioms | Furction Code |Slave addv... | Quantity | Mapped Addr. [Repeat Hum
1 | slave 1 Cycle(ms) .. 1000 Write Single Registe. .. FOZ7 1 . 0200 1

2 | slave 1 Cycle(ms) .. 1000 Write Single Begiste. .. FO28 1 D201 1

3 | slave 1 Cycle(ms) .. 1000 Read Regzister(03) FO2g 1 .. D300 1

4 Cylefns) | | 000 | 3) | ega |t | [ G0t | 1 |

The following takes writing multi-speed values 2 and 3 of station 1 as an example. Set the slave
number to 1, indicating operation on slave 1. Set the trigger mode to "Cycle," and the parameter
to "Read Register"; otherwise, reading can fail. Set the quantity to 1, indicating reading only one

register. The register addresses for multi-reference values 2 and 3 are 0xF029 and OxF02A,
respectively.
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6. After the read and write operation settings are done, click "OK" to return to the programming

page.

7. After clicking "Monitor" in the PLC software tool, the element monitoring page appears in the

information out

put window.

File() Edit(E) View(V) Ladder Chart(l) PLC(P) Debug(D) Tools(T}) Window(W) Help(H)

BEE

EXIEILEN

ERIEED

oo E R

EEEE:

|

[ AFAF A 4t AsE e O 0 B @] — | 20K 1 1| |[Cesa] Cvetomesnuss ] |

8. Enter the mapped addresses of each register from step 5 into the element monitoring page. As

shown in the software tool, multi-speed values 0, 1, 2, and 3 are all 0, matching the values in the

mapped addresses in PLC.

Element Name Data Type Display Form: Current Value Comment
0200 16-bit int |Dec [100 —_write value
D201 16-bit int | Dec 200
D300 16-bit int |Dec £2000  ~p
.. s Iedd value
D301 16-bit int | Dec 3000
16=hi+ m# Nean
Parameter Description Currentvalue  Unit Factoryvalue Minimum value Maximumvalue Modify type  Display mode Postal address
FO-20 Digital setting of main frequency 50.00 Hz 50.00 0.00 100.00(A2-17] AnyMedify  Decimalism OxFOTE
FO-31 Ausdliary frequency source 0 [Invalid] 0 0 9 AnyModify Decimalism OxFO1F
F0-32 Main and auxiliary frequency operati... 0 [X+¥] 0 0 4 AnyModify Decimalism 0xF020
F0-33 Additional frequency source 0 [Invalid] 0 ) 9 AnyModify  Decimalism 0xFO21
F0-34 Main frequency gain coefficient sour... 0 [100%] 0 0 9 AnyModify  Decimalism 0xFO22
F0O-38 Source of multi-reference 0 0 [F0-39] 0 0 6 AnyModify Decimalism 0xF026
FO-39 Multi-reference 0 0.0 0 -3000.0[b8-43] 3000.0[bB-42] AnyModify Decimalism 0xF027
FO-40 Multi-reference 1 0.0 0 -3000.0[b8-43] 3000.0[bB-42] AnyModify Decimalism 0xF028
FO-41 Multi-reference 2 0.0 0 -3000.0[b8-43] 3000.0[bB-42] AnyModify Decimalism 0xF029
FO-42 Multi-reference 3 0.0 0 -3000.0[b8-43] 3000.0[bB-42] AnyModify Decimalism OxFO2A
9. In the PLC software, change the current value of D200 to 100 and D201 to 200. In the drive
software, 10.0 and 20.0 (with one decimal place) are written to multi-references 0 and 1,
indicating the drive correctly receives the write request from the PLC.
Information Qutput Window
Element Hame Data Type Dizplay Form: Current Value Comment
16—bit int |[Dec 100
16—bit int |[Dec 200
16—bit int |[Dec 0
16—bit int [Dec 0
1iE=had+ amb Tiem
Parameter Description Currentvalus  Unit Factory value  Minimum value  Maximum value  Modify type  Display mode Postal address
. F0-20 Digital setting of main frequency 50.00 Hz 50.00 0.00 100.00[A2-17] AnyMedify  Decimalism OxFOTE
F0-31 Ausiliary frequency source 0 [Invalid] o 0 9 AnyModify Decimalism OxFOTF
F0-32 Main and auxiliary frequency operati... 0 [X+Y] o 4 AnyModify  Decimalism 0xF020
F0-33 Additional frequency source 0 [Invalid] 0 0 9 AnyModify  Decimalism 0xF021
FO-34 Main frequency gain coefficient sour... 0 [100%] 0 0 9 AnyMedify  Decimalism 0xF022
F0-38 Source of multi-reference 0 0 [F0-39] o 0 6 AnyModify Decimalism 0xF026
F0-39 Multi-reference 0 10.0 0 -3000.0[b8-43]  3000.0[b8-42] AnyMeodify Decimalism 0xFO27
FO-40 Multi-reference 1 20.0 0 -3000.0[b8-43] 3000.0[b8-42] AnyModify Decimalism 0xF028
FO-41 Multi-reference 2 0.0 0 -3000.0[b8-43]  3000.0[b8-42] AnyMeodify Decimalism 0xF029
FO-42 Multi-reference 3 0.0 o -3000.0[b8-43] 3000.0[b8-42] AnyModify Decimalism OxFO2A
10. In the drive software, change multi-references 2 and 3 to 200 and 300, respectively. In the PLC

software, D300 and D301 change to 2000 and 3000 respectively, indicating the drive correctly

responds to the read request from the PLC.
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B bremnan Gmmidm | Utk (ampodle Gabmmerm Motommone  Ciityape | B meie Ve cilihes
F0-30 Digital setting of main frequency 50.00 Hz 50.00 0.00 100.00[A2-17]  AnyModify  Decimalism OxFOTE
Fo-31 Bl e e 0 finvalid] 0 0 9 AnyModity  Decimalism 0FOIF
F0-32 Main and auxiliary frequency operati... 0 [X+¥] 0 o 4 AnyModify  Decimalism 0xF020
F0-33 Additional frequency source 0 finvalid] 0 0 9 AnyModity  Decimalism 0021
F0-34 Main frequency gain cosficient sour... | 0 [100%] 0 o 9 AnyModiy  Decimalism OxF022
FO-38 Source of multi-reference 0 0 [Fo-39] 0 0 3 AnyModify  Decimalism 0xF026
FO-39 Multi-reference 0 10.0 0 -3000.0[b8-43] 3000.0[b8-42] AﬂyMﬂdHy Decimalism 0xF027
FO-40 Mult-reference 1 200 0 -300000b8-43]  3000.0(68-42]  AnmyModify  Decimalism 0028
FO-41 Multi-reference 2 200.0 0 -3000.0[b8-43] 3000.0[b8-42] AﬂyMﬂdHy Decimalism 0xF029
FO-42 Multi-reference 3 300.0 0 -3000.0[b8-43] 3000.0[b8-42] AnyModify Decimalism OxFOZA

Element Hame Data Type Display Form: Current Value Comment

D00 16-bit int |Dec 100

Dnz01 16-bit int |Dec 200

L
D200 16-bit int Dac 2000
D301 16-bit int |Dec 3000
1EG—ha+ ek Tlea

Step 4: Control the AC drive through communication

1. Click "COMO0 Modbus Config" in the project management, which opens the "COM0 Modbus

Configuration" window, allowing you to configure the slave data request settings.

File(F) Edit() View(V) Ladder Chartll) PLC(P) Debug(D) Tools(T) Window(W) Help(H)

EEEE| Y eR[2c|ilald s BEs]

Do IR CEEEE R |

Bt BHbE = 1
[rovianer e

=-[I Temp Project [H5U]

&¥ System Variable Table

~[E] Global Variable

=% Structure
(=) Element Table
[ Function Block Instances
& Variable Table
{1 Programming
2% Program Block
B
B ser.001
[ INT001
2% Function Block (FB)
S5 Function (FC)
[It& config
-2 Input Filtering
) COMD
%5 CANICANLink)
Ethernet
=& Module Config
o, Electronic Cam
-[l§ Motion Control Axis
-48% Axis Group Settings
= EtherCAT
(It EtherNet/ip
S/\ Variable Monitor Table

MAIN

Cross Reference Table

Element Using Infomation Table

Trace

[AFAE D 5 A 00 fsh e O 0 W F 8 — | o 1 L [Cosl] Cretsganuss ] |

TREnaE

L) Tl MAIN x| || Toolbox
Het 1 Het Comment "~
| & EtherCAT D
@ Inovance [
Net 2 Net Conment - Other Dev
EtherNet/IP T
Inovance [
Het 3 Het Comment || Dmerr Dev
COMO Madbus Config x
Slave Addr
(®) Hexadecmal
(O Decimal

2. Configure the request data.

=

To implement start/stop control and set reference frequency/torque through Modbus

communication, perform write operations on specific Modbus register addresses of the drive. For

simple start/stop control and frequency/torque setting, configure the write requests for addresses

7311H and 7310H. To promptly get the operating status of the drive, you also need to configure

read request for 7044H.
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COMO Modbus Canfig =
W0, [ Hame | Slave HO. | Trigger Mode | Trigger Conditions | Funotion Code [Slave addr... | Quantity | Mapped Addr. |Repeat Hum Slave Addr
1 | slave 1 Cycle(ms) 300 Write Single Registe 7311 1 D200 1 )
2 Cycle(ms) .. 300 Write Single Registe... 7310 1 .. D201 ®) Hexadecimal
3 [.{ 500 | [ moed [ 1 [..] ma0 | O Dedimal

3. Click the motor monitoring icon. In the information output tab, set the values of control
instructions, which is to add D200, D201, and D300. These three registers correspond to 7311H,
7310H, and 7044H, respectively. Set the values as shown below and observe the feedback value of
D300.

18 AutoShop VA10.1.1 Ci\Users\Administrator\Documents\MD630_ModbusRTU - [MAIN] - 8 x
File(F) Edit(E) View(V) Ladds artil) PLC(P) Debug(D) Tools(T) Wizard(Z) Remote vnmiaw(wi_udim)
EEFEI R SR EEE DO R P EEEEE )
= HEE— | [ KA S GO0 B R[B[— | AX 1 | |eelbs
Wet 1 [ZZF3 ~
Hat 2. PERER
Fet 3 PEEER
Het 4 PEEERE
Het 5 PEEERE
Net 6 22224
Wet 7 2252
Wet 8 PEREE
Fet 9 PEEER
Het 10 PEEERE
et 11 PEEERE
Wet 12 22224
et 13 (22522 =
< I BRIRNELL »lx
e o
Jisplay Form: Current Value }Enmu\t }A

10
16

7 omvarsion  Find Resuls )\Monitori: <

Current status of PLC O Faiure 5O [T IR e

[scor e 00 ms | o e

Description of the communication address:

7311H is one of the communication addresses for control commands supported by the drive,
which is defined as follows.
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Comm. address

Description

Control word 2 set
through
communication

7311H

The setpoint of 7311H is in decimal. References corresponding to
different values are shown below.

0: Stop as defined by F2-17
1: Forward run

2: Reverse run

3:Jog1

4:Jog 2

5: Coast to stop

6: Stop as defined by F2-17
7: Reset fault

8: Emergency stop

For example, writing 1 to 7311H activates forward run. Writing 0 to 7311H stops the drive as

defined by F2-17 [OFF1 stop mode].

7310H is one of the communication addresses for frequency reference supported by the drive,

which is defined as follows.

Comm. address

Description

Speed reference 2
set through
communication

7310H

The target frequency can be set through this address. The property of
values written by this address is switched by n0-14 [7310H Reference
selection]. The setting range of n0-14 is as follows.

0: Frequency (unsigned 16-bit)
1: Frequency (signed 16-bit)
2: Speed (signed 16-bit)

3: Percentage (corresponds to rated frequency/signed 16-bit/2
decimal places)

4: Percentage (corresponds to maximum frequency/signed 16-bit/2
decimal places)

In default settings, when n0-14 [7310H Reference selection] is set to 1 [Frequency (signed 16-bit)],

writing 1000 to 7310H sets the main frequency to 10.00 Hz. Writing -1000 sets the main frequency

to -10.00 Hz.

See the table below for the corresponding feedback status.

Comm. address

Description

Drive state 2

7044H

The status value of 7044H is hexadecimal. The drive states
corresponding to bit values are as follows.

bit0: Operation status. 0: Stopped; 1: Operating
bit1: Operating direction. 0: Forward; 1: Reverse
bit2: Fault state. 0: No fault; 1: Faulty

bit3: Frequency reached. 0: Not reached; 1: Reached
bit4 to bit7: Reserved

bit8 to bit15: Fault code. For details, see specific fault descriptions.

AC drive operating
frequency 2

7045H

Default: 2 decimal places, signed number, in units of Hz. The decimal
places are switchable.
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Figure 10-1 Control channel diagram
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Selecting control channel

The command source is the source or input mode of commands to control the start, stop, forward
run, reverse run, jog, and fault reset of the drive.

You can set the active control channel through b0-02 (Control channel selection). By default, control
channel 1 is set as the active control channel. Control channel 1 is used as an example in this section
if no notes are provided.

Running command source

You can set the running command source through b1-00 or FO-03 (Main command source of control

channel 1) or b3-00 (Main command source of control channel 2).

Note

e The commissioning software can control the start/stop of the AC drive through control in any main command
source mode. The commissioning software has the first priority. In this case, the start/stop control mode
configured in groups b1/b3 is not effective.

« Inany main command source mode (including commissioning software), the auxiliary command word group
b2/group b4 corresponding to the effective control channel remains active.

Selecting the running
command source

Application scenarios

Link

Control operation via
operating panel (b1-
00 or FO-03 =0)

Control the drive (such as starting/stopping the drive) through
the operating panel.

“10.2.2 Control
Operation
Through the Op-
erating Panel” on

page 274

Controlling Operation
Through
Commissioning
Software

Control the drive (such as starting/stopping the drive) through
the iFA commissioning software.

“10.2.3 Control-
ling Operation
Through Commis-
sioning Software”

on page 275

Control operation
through DI terminal
(b1-00 or F0-03 =1)

The two terminal start/stop modules are configured with
different control modes to control the drive, such as starting or
stop the drive, or enabling the drive to run forwardly. You can set
b9-00 (Terminal start/stop module A/B selection) to switch
between the two modules, thereby switching between different
control modes.

“10.2.4 DI-Based
Operation” on

page 275
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Selecting the running
command source

Application scenarios

Link

through

Control operation

communication (b1-
00 or FO-03 =2)

When implementing remote control of the drive, set b1-00 (Main
command source of control channel 1) to 2 (Communication). In
this case, the operation command of the drive can be set
through communication to achieve start/stop of the drive.

“10.2.5 Control
Operation
Through Commu-
nication” on page
287

03=3)

Control operation
through custom
channel (b1-00 or FO-

The drive supports self-defined main command sources besides
channel 1 and channel 2. You can start/stop the drive through
setting control command signal source directly to achieve
complex and flexible configuration.

“10.2.6 Setting
Operation Com-
mands Through
User-Defined

Channel” on page

290
Related parameters
Param. Name Default value Value range Description
b0-02 Control channel 0 0: Control channel 1 This parameter sets the

selection

1: Control channel 2
: DI
:DI2
:DI3
: DI4

N oo W

:DI5

Other: B connector

control channel. The value 0
indicates that control
channel 1 is selected and
the value 1 indicates that
control channel 2 is
selected.

Options:

0: Inactive - Channel 1 is
selected.

1: Active - Channel 2 is
selected.

3to 7: DI1to DI5 - The
channel selected depends
on the state of the DI.

Other: B connector - Which
channel is selected
depends on the B
connector. You can select B
connector through the pop-
up window.
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Param. Name Default | Value range Description
value
b1-00 Main 0 0: Operating | Used to set the main command source of control channel 1
(FO-03) command panel or2.
source of 1: Terminal | Options:
control
channel 1 2: 0: Operating panel - The LED operating panel is used as the
b3-00 Main 0 Communica- | main command source of control channel 1. You can control
command tion the drive by pressing RUN/STOP keys on the operating
source of 3: Custom panel.
control 1: Terminal - The terminal is used as the main command
channel 2 source of control channel 1. The DI can be assigned with

different functions such as start/stop, forward/reverse run,
jog, and multi-reference as needed.

2: Communication - Communication (such as Modbus) is
used as the main command source of control channel 1. If
the drive needs to communicate with the host controller,
you can input control commands through remote
communication. This mode is suitable for remote control or
centralized control on multiple equipment.

3: Custom - Custom control is used as the main command
source of control channel 1. In this case, the control
commands can be set through b1-01 to b1-09, ON_OFF1
(start/stop), OFF2 (coast to stop), and OFF3 (quick stop).

Note: F group is the commonly used parameter group. b1-00 is actually mapped to F0-03. These
two parameters are equivalent.

10.2.2  Control Operation Through the Operating Panel

Description

When b1-00 (Main command source of control channel 1) is set to 0 (Operating panel), you can
operate the drive, such as starting or stopping it, through the operating panel.

Procedure

The following shows how to set operation commands through the operating panel.

1. Set FO-03 (Main command source of control channel 1) to 0 (Operating panel) and press to

set the operating panel as the main command source.

2. Set FO-30 (Digital reference of main frequency) to 10.00 Hz and press again. The operating
panel displays the frequency reference as 10 Hz.

3. Press n to start the drive (with RUN indicator turned on). Then the drive runs at a frequency of
10 Hz.

4. When the drive is running, press to stop the drive. In this case, the RUN indicator turns off.
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Related parameters

Param.

Name

Default value

Value range

Description

b1-00

(FO-03)

Main command source

of control channel 1

0

0: Operating panel
1: Terminal
2: Communication

3: Custom

Defines the main command source of control channel 1.
Options:

0: Operating panel - The LED operating panel is used as
the main command source of control channel 1. You can
control the drive by pressing RUN/STOP keys on the

operating panel.

1: Terminal - The terminal is used as the main command
source of control channel 1. The DI can be assigned with
different functions such as start/stop, forward/reverse

run, jog, and multi-reference as needed.

2: Communication - Communication (such as Modbus) is
used as the main command source of control channel 1.
If the drive needs to communicate with the host
controller, you can input control commands through
remote communication. This mode is suitable for remote

control or centralized control on multiple equipment.

3: Custom - Custom control is used as the main
command source of control channel 1. In this case, the
control commands can be set through b1-01 to b1-09,
ON_OFF1 (start/stop), OFF2 (coast to stop), and OFF3
(quick stop).

b5-01

(FO-30)

Digital reference of

main frequency

0.00 Hzto A2-17

Defines the target frequency. This parameter is
activated when digital reference is used as the main

frequency source.

10.2.3

10.2.4

Note: b1-00 and b5-01 are mapped to FO-03 and F0-30 in group F. These two sets of parameters are

equivalent.

Controlling Operation Through Commissioning Software

For details, see "iFA Commissioning Software" in this user guide.

DI-Based Operation

Description

When b1-00 [Main command source of control channel 1] is setto 1 [Terminal], you can start/stop

the drive through the DI terminal.

The drive supports two groups of terminal start/stop modules: terminal start/stop module A (b9-01

to b9-08) and terminal start/stop module B (b9-09 to b9-16). The two groups of terminal start/stop

modules have identical functions and can be switched through b9-00 [Terminal start/stop module

A/B selection]. Only one terminal start/stop module is active at a time.

Generally, these two groups of modules are configured with different control modes, which can be

switched through b9-00.
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Param. Name Default Value range Description
value
b9-00 Terminal start/ 0: Module A Select the terminal module based on the
(F4-00) stop module A/ 1: Module B setpoint. The value 0 indicates terminal
B selection module A,
Other: B
connector and the value 1 indicates terminal module

B.

0: Module A - The terminal start/stop
module A is selected.

1: Module B - The terminal start/stop
modaule B is selected.

Other: B connector. The source of this
parameter value is B connector. You can
select B connector through the pop-up
window.

Note: b9-00 is mapped to F4-00 in group F. These two sets of parameters are equivalent.

In default state, the terminal start/stop module A is activated by default. Terminal module A is used
as an example in this section if no notes are provided.

Operating principles

Set b9-01 [Mode of terminal start/stop module A] or b9-09 [Mode of terminal start/stop module B] to
set the control mode of terminal commands. Six terminal command modes are available, including
one-wire mode, two-wire mode 1, two-wire mode 2, two-wire mode 3, three-wire mode 1, and
three-wire mode 2.
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Param.

Name

Default
value

Value range

Description

b9-01
(F4-01)

Mode of terminal
start/stop module

A

b9-09
(F4-02)

Mode of terminal
start/stop module

B

0: Disable
1: IN1 for start

2:IN1 for start and IN2 for
direction

3: IN1 for forward start and
IN2 for reverse start

4: IN1P (rising edge) for
start,

IN2 for stop

5: IN1P (rising edge) for
start,

IN2 for stop, and IN3 for
direction

6: INTP (rising edge) for
start in forward direction,
IN2P (rising edge) for start
in reverse direction, and
IN3 for stop

Defines the mode of terminal start/
stop module A. This parameter is
valid for IN1/IN2/IN3 in the terminal
function.

Options:

0: Disable, which means the mode
is invalid, with IN1/IN2/IN3 invalid.

1:IN1 for start

In this mode, one Dl is connected
for setting function IN1 for
controlling start/stop of the drive in
forward run.

2:IN1 for start and IN2 for direction

In this mode, two DlIs are connected
for setting functions INT and IN2.
INT is used to control start/stop in
forward run. IN2 is used to control
the operating direction.

3:IN1 for forward start and IN2 for
reverse start

In this mode, two DlIs are connected
for setting functions IN1T and IN2.
INT is used to control start/stop in
forward run. IN2 is used to control
start/stop in reverse run. The drive
stops when both IN1 and IN2 are
active.

4: IN1P (rising edge) for start and
IN2 for stop

In this mode, two DlIs are connected
for setting functions INT and IN2.
The rising edge of IN1 is used to
control start of forward run. IN2 is
used for stop.

5:IN1P (rising edge) for start, IN2
for stop and IN3 for direction

In this mode, three Dls are
connected for setting functions IN1/
IN2/IN3. The rising edge of INT is
used to control start of forward run.
IN2 is used to control stop, and IN3
is used to control the operating
direction.

6: IN1P (rising edge) for start in
forward direction, IN2P (rising
edge) for start in reverse direction,
and IN3 for stop

In this mode, three DIs are
connected for setting functions IN1/
IN2/IN3. IN2 is used to control start
of reverse run, and IN3 is used for
stop.
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Note: b9-01 and b9-09 are mapped to F4-01 and F4-02 in group F. These two sets of parameters are

equivalent.

1. One-wire mode
b9-01 [Mode of terminal start/stop module A] = 1 [IN1 for start], with one DI connected for setting
function IN1 for operation command control. The following shows how to set parameters for

assigning DI1 with operation commands.

Param. Name Setpoint Description
b9-01 Mode of terminal 1[IN1 for start] In this mode, one Dl is connected for
(F4-01) start/stop module A setting function IN1 for controlling
start/stop of the drive in forward run.
EO-00 DI1 function selection | 1 [Terminal start/stop Operation command
(F4-03) module A_IN1]

Note: b9-01 and E0-00 are mapped to F4-01 and F4-03 in group F. These two sets of parameters

are equivalent.

Set E0-00 [DI1 function selection] to 1 [Terminal start/stop module A_IN1] to allow DI1 to control

operation commands.

Wiring and parameter setting for one-wire mode is shown in the following figure. When the
control switch SW1 closes, the motor runs. When SW1 opens, the motor does not run.

Select terminal control

Select one-wire mode

Operation .
SW1 command Set terminal control IN1 by DI1
(@] on E0-00=1
@ | com
SW1 Operation command
0 Stop
1 Operation

Figure 10-2 Wiring and parameter settings for one-wire mode
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5w forward running

Motor speed

-

N

Motor running Stop

Motor Funning

Figure 10-3 One-wire mode sequence

2. Two-wire mode 1
Set b9-01(Terminal start/stop module A mode) to 2 (IN1 for start, IN2 for direction). Connect with
two Dls to set functions INT and IN2. IN1 is used to control the operation command, and IN2 is

used to control the operating direction. The following shows how to set parameters for assigning

DI1 with operation commands and DI2 with operating direction.

Param.

Name

Setpoint

Description

b9-01
(F4-01)

Mode of terminal
start/stop module A

2 [IN1 for start, IN2 for
direction]

In this mode, two DlIs are connected for
setting functions IN1T and IN2. IN1 is
used to control start/stop in forward
run. IN2 is used to control the operating
direction.

E0-00
(F4-03)

DI1 function selection

1 [Terminal start/stop
module A_IN1]

Operation command

EO-01
(F4-04)

DI2 function

2 [Terminal start/stop
module A_IN2]

Operating direction

Note: b9-01, E0-00, and E0-01 are mapped to F4-01, F4-03, and F4-04 in group F. The two sets of
parameters are equivalent.

Set E0-00 [DI1 function selection] to 1 [Terminal start/stop module A_IN1] and E0-01 [DI2 function
selection] to 2 [Terminal start/stop module A_IN2] to make DI1 control operation commands and

DI2 control operating direction.

The following figure shows wiring and parameter setting for two-wire mode 1. When the control

switch SW1 closes, the operation is enabled. When SW2 opens, the motor runs forwardly. When

SW2 closes, the motor runs reversely. When SW1 opens, the motor does not run regardless of the

SW2 state.
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Select terminal control

Select two-wire mode 1

SWi1 Operation command Set terminal control IN1 by DI1
@] on E0-00=1
W Operating direction Set terminal control IN2 by DI2

(@ com

SW1 Sw2 Operation command
1 0 Forward
1 1 Reverse
0 0 Stop
0 1 Stop

Figure 10-4 Wiring and parameter setting for two-wire mode 1

i |
i SW1isopen i
SW1 operation command ; T :
| | | |
| | | | |
| | | | |
| | | | |
| 1 |
| | }
| Forward operation | Reverse operation | !
. . . ! when SW2 is open when SW2is closed | |
SW2 operation direction . 1 ;
| |
! 1 ! 1 1 !
! i ! i i !
| I | I I !
| J | | | |
| |
: 1 ! 1 1 :
‘ 1 ! 1 1 |
Motor speed 1 ‘ ; : : ,‘
| | |
| | / |
| ! | i !
I ! | | |
| | ! |
! i | i
—
Forward operation Reverse operation Stop

Figure 10-5 Two-wire mode 1 sequence

3. Two-wire mode 2
Set b9-01 [Terminal start/stop module A mode] to 3 [IN1 for forward start, IN2 for reverse start]
and connect two DIs for setting functions IN1T and IN2. IN1 is used to control the start/stop in
forward run. IN2 is used to control start/stop in reverse run. When both INT and IN2 are active, the
motor stops. The following shows how to set parameters for assigning DI1 with forward run and
DI2 with reverse run.
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Param. Name Setpoint Description

b9-01 Mode of terminal start/ 3 [IN1 for forward start, IN2 | In this mode, two Dls are connected

(F4-01) stop module A for reverse start] for setting functions IN1 and IN2. IN1
is used to control start/stop in
forward run. IN2 is used to control the
operating direction.

EO-00 DI1 function selection 1 [Terminal start/stop Forward run

(F4-03) module A_IN1]

E0-01 DI2 function 2 [Terminal start/stop Reverse run

(F4-04) module A_IN2]

Note: b9-01, E0-00, and E0-01 are mapped to F4-01, F4-03, and F4-04 in group F. The two sets of

parameters are equivalent.

Set E0-00 [DI1 function selection] to 1 [Terminal start/stop module A_IN1] and E0-01 [DI2 function
selection] to 2 [Terminal start/stop module A_IN2] to make DI1 control forward run and DI2 control

reverse run.

The wiring and parameter setting for two-wire mode 2 are shown in the following figure. In this

mode, When SW1 closes, the motor runs forwardly. When SW1 opens, the motor stops. When Sw2

closes, the motor rotates reversely. When SW2 opens, the motor stops. When SW1 and SW2 both

open or close, the motor stops.

b1-00=1 Select terminal control

R A
b9-01=3 Select two-wire mode2
Yy
swi Fovw?rd operation | set terminal control IN1 by DI1
7| on -« =
w2 Reverse operation Set terminal control IN2 by DI2
— 7‘ D12 - E0-01=2
) | COM
SW1 SW2 Operation command
1 0 Forward
0 1 Reverse
1 1 Stop
0 0 Stop

Figure 10-6 Wiring and parameter setting for two-wire 2

sw1 forward running

SW2 reverse running

Motor speed

L\

Motor forward runnina

Stop

Reverse running

Stop

Figure 10-7 Sequence for two-wire mode 2 (in normal conditions)
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When the terminal functions are not set correctly, the motor does not run when SW1 closes. When

SW1 opens and SW2 closes, the motor does not run. When SW1 and SW2 both open or close, the

motor does not run, as shown in the following figure.

SW1 forward running

SW2 reverse running

Motor speed

|
|
|
|
|
1
|
|
|
|
|
|
T
|
|

v

L

Stop

Figure 10-8 Sequence for two-wire mode 2 (in abnormal conditions)

4. Two-wire mode 3

Set b9-01 [Terminal start/stop module A mode] to 4 [IN1P (rising edge) for start, IN2 for stop]. In

this mode, two DIs are connected for setting functions IN1 and IN2. The rising edge of IN1 is used

for, and IN2 is used for stop. The following shows how to set parameters for assigning DI1 with

start and DI2 with stop functions.

Param. Name Setpoint Description

b9-01 Mode of terminal 4 [IN1P (rising edge) for | In this mode, two DIs are connected for

(F4-01) start/stop module A | start, IN2 for stop] setting functions IN1 and IN2. The rising
edge of IN1 is used to control forward start,
and IN2 is used for stop.

EO-00 DI1 function selection | 1 [Terminal start/stop Operation command

(F4-03) module A_IN1]

E0-01 DI2 function 2 [Terminal start/stop Stop

(F4-04) module A_IN2]

Note: b9-01, E0-00, and E0-01 are mapped to F4-01, F4-03, and F4-04 in group F. The two sets of

parameters are equivalent.

Set E0-00 [DI1 function selection] to 1 [Terminal start/stop module A_IN1] and E0-01 [DI2 function
selection] to 2 [Terminal start/stop module A_IN2] to start through DI1 and stop through DI2.

The wiring and parameter setting for two-wire mode 3 are shown in the following figure, in which

SW2 is normally closed and SW1 is normally open. When SW1 and SW2 close, the motor runs.

When SW2 opens, the motor stops.
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Select terminal control

b9-01=4 Select two-wire mode 3

[=8

running Set terminal control INT for DI

I EO-00=1

Set terminal control IN2 for DI2

EO-01=2

SW1H Forwar

o]

SW2 Stop running

COoM

I

SW1 SwW2 Operation command
X 0 Stop
0->1 1 Operation

Figure 10-9 Wiring and parameter setting for two-wire mode 3

Sw1 forward running

SW2 reverse running

Motor speed

|
I
L
[
[
1
[
[
[
[
[
[
¥
|
L

Motor forward running  Stop Motor forward running

Figure 10-10 Sequence for two-wire mode 3 (in normal conditions)

When the terminal functions are not correctly set, when control switches SW2 and SW1 close, the
motor does not execute the start command, as shown below.

5w forward running

SW2 reverse running

Motor speed

L
A 4

Stop

Figure 10-11 Sequence for two-wire mode 3 (in abnormal conditions)

5. Three-wire mode 1
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Set b9-01 [Terminal start/stop module A mode] to 5 [IN1P (rising edge) for start, IN2 for stop, and
IN3 for direction]. In this mode, three Dls are connected for setting functions IN1/IN2/IN3. The
rising edge of IN1 is used to control start of forward run. IN2 is used to control stop. IN3 is used to
control the operating direction.

For example, DI1 controls start of forward run, DI2 control the stop function, and DI3 controls the
operating direction. The parameters are set as follows.

Param. Name Setpoint Description
b9-01 Mode of terminal 5[IN1P (rising edge) FOR | In this mode, three DlIs are connected for
(F4-01) start/stop module A | start, IN2 for stop, and setting functions IN1/IN2/IN3. The rising
IN3 for direction] edge of INT is used to control forward

start. IN2 is used to control the stop
function, and IN3 is used to control the
operating direction.

EO-00 DI1 function selection | 1 [Terminal start/stop Operation command

(F4-03) module A_IN1]

E0-01 DI2 function 2 [Terminal start/stop Stop

(F4-04) module A_IN2]

E0-02 D13 function 3 [Terminal start/stop Operating direction
selection module A_IN3]

Note: b9-01, E0-00, and E0-01 are mapped to F4-01, F4-03, and F4-04 in group F. The two sets of
parameters are equivalent.

Set E0-00 (DI1 terminal function selection) to 1 (Terminal A control_INT), E0-01 (DI2 terminal
function selection) to 2 (Terminal A control_IN2), and E0-02 (DI3 terminal function selection) to 3
(Terminal A_IN3) to control forward run through DI1, stop through DI2, and operating direction
through DI3.

The wiring and parameter setting for three-wire mode 1 are shown in the following figure, in
which SW2 is normally closed and SW1/SW3 are normally open. When SW2 and SW1 close, the
drive starts to run. If SW3 opens, the motor rotates in the forward direction. If SW3 closes, the
motor rotates in reverse direction. The drive stops immediately at the moment when SW2 opens.
SW2 must remain closed during normal startup and operation. Commands from SW1 takes effect
immediately as soon as SW1 is closes.
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Select terminal control

Select three-wire mode 1

Swi Operation command | set terminal control IN1 by DI1

Stop command

SW2 .
Set terminal control IN2 by DI2
| 4@ bi2 E0-01=2 ’
Operation command
SW3 -
DI3 Set terminal control IN3 by DI3

COoM

SW1 SwW2 SwW3 Operation command
X 0 X Stop

0->1 1 0 Forward

0->1 1 1 Reverse

Figure 10-12 Wiring and parameter setting for three-wire mode 1

SW1 running command

SW2 stop running

N LA
v

Forward running Stop Forward running Reverse running
Forward running

L]
|
|
|
|
|
Motor speed l
]
I
I
I
I
]

Figure 10-13 Sequence for three-wire mode 1

6. Three-wire mode 2
Set b9-01 [Terminal start/stop module A mode] to 6 [IN1P (rising edge) for forward start, IN2
(rising edge) for reverse start, and IN3 for stop]. In this mode, three DIs are connected for setting
functions IN1/IN2/IN3. The rising edge of IN1 is used to control start of forward run. The rising
edge of IN2 is used to start of reverse run, and IN3 is used for stop. For example, DI1 controls the
forward start, DI2 is assigned with reverse start function, and DI3 controls the stop function. The
parameters are set as follows.
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Param. Name Setpoint Description
b9-01 Mode of terminal 6 [IN1P (rising edge) for In this mode, three DIs are connected
(F4-01) start/stop module | start, IN2P (rising edge) for | for setting functions IN1/IN2/IN3. The
A reverse start, and IN3 for rising edge of IN1 is used to control
stop] start of forward run, IN2 is used to

control start of reverse run, and IN3 is
used for stop.

E0-00 DI1 function 1 [Terminal start/stop Forward start

(F4-03) selection module A_IN1]

E0-01 DI2 function 2 [Terminal start/stop Reverse start

(F4-04) module A_IN2]

E0-02 D13 function 3 [Terminal start/stop Stop

selection

module A_IN3]

Note: b9-01, E0-00, and E0-01 are mapped to F4-01, F4-03, and F4-04 in group F. The two sets of
parameters are equivalent.

Set E0-00 (DI1 terminal function selection) to 1 (Terminal A control_INT), E0-01 (DI2 terminal
function selection) to 2 (Terminal A control_IN2), and E0-02 (DI3 terminal function selection) to 3

(Terminal A control_IN3) to control forward run through DI1, reverse run through DI2, and stop

through DI3.

The wiring and parameter setting for two-wire mode 2 are shown in the following figure, in which

SW3 is normally closed and SW1/SW2 are normally open. If you press SW1 when SW3 closes, the

drive runs forwardly. If you press SW2 when SW3 closes, the drive runs reversely. When SW3

opens, the drive stops immediately. SW3 must remain closed during START sequence and during

normal RUN operation. Signals from SW1 and SW2 are valid only with SW3 closed.

swi [ ]

Forward running

sw2 [ ]

o] on

Reverse running

SW3

] 7| com

-@ DI2

Stop running

)| DI3
@

Select terminal control

Select three-wire mode 2

Set terminal control IN1 by DI1

E0-00=1
Set terminal control IN2 by DI2

Set terminal control IN3 by DI3
E0-02=1

SW1 Sw2 Sw3 Operation command
X X 0 Stop

0->1 X 1 Forward
X 0->1 1 Reverse

Figure 10-14 Wiring and parameter setting for three-wire mode 2
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Sw1 forward running

SW2 reverse running

SW3 stop running

Motor speed

b

e B S

el [ L
L ¥ L i »

'
Forward running Reverse running Stop Forward running Reverse running

Application instance

Figure 10-15 Sequence for three-wire mode 2

The following shows how to set operation commands through terminals.

e Setb1-00[Main command source of control channel 1]to 1 [Terminal control].

e Setb9-00 [Terminal start/stop module A/B selection] to 0 [Module A].

e Setb9-01 [Mode of terminal start/stop module A] to 4 [IN1P (rising edge) for start, IN2 for stop].
e SetEO0-00 (DI1 function selection) to 1 (Terminal A control_IN1) and E0-01 to 2 (Terminal A

control_IN2).

After preceding steps are done, enable DIT when DI2 is valid. In this case, the drive runs at the set

frequency. When DI2 opens, the drive stops immediately.

10.2.5 Control Operation Through Communication

Application scenarios

When implementing remote control of the drive, set b1-00 (Main command source of control

channel 1) to 2 (Communication). In this case, the operation command of the drive can be set

through communication to achieve start/stop of the drive.

See the table below for communication protocols supported by the drive.

Model

Protocol

Hardware

MD610S

Modbus

MD610S RS485 communication interface (CN3)

Description

The MD610S model supports Modbus communication. You can set related communication

parameters in group n2.
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Param. Name Default Value range Description
value
n2-00 Modbus 0: 300 bps This parameter defines the speed of
~ communication . ata transmitted between the host
(Fd-05) icati 1: 600 bps d itted b heh
baud rate controller and the AC drive.
2: 1200 bps
Note:
3: 2400 bps
1. The higher the baud rate, the faster
4: 4800 bps the communication speed.
519600 bps 2. The baud rate of the host controller
6: 19200 bps must be the same as that of the AC
7: 38400 bps dr.lve. Otherwise, communication will
fail.
8: 57600 bps
9: 115200 bps
n2-01 Modbus data 0 0: No check (8-N-2) This parameter defines the format of
(Fd-06) format 1: Even parity check Modbus data transmitted between the
host controller and the AC drive.
(8-E-1)
2: 0dd parity check Note:
(8-0-1) Note that the data format of the host
3: No check (8-N-1) controller must be the same as that of
the drive. Otherwise, communication
can fail.
n2-02 Modbus local 1 1to 247 Sets the Modbus local address.
(Fd-07) address Note:

The local address must be unique and in
the range of 1 to 247. This is the
prerequisite for point-to-point
communication between the drive and
the host controller.
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Param. Name Default Value range Description
value
n2-03 Modbus 2 0 ms to 20 ms (active This parameter defines the interval from
(Fd-08) response delay for Modbus) the end of data reception by the AC

drive to the start of data transmission to
the host controller.

Note:

If the response delay is shorter than the
system processing time, the system
processing time prevails. This means
that the system processes data and then
sends the data to the host controller. If
the response delay is longer than the
system processing time, the system
processes data and waits for the
response delay time. After the time
elapses, the system sends the data to
the host controller.

n2-04 Modbus 0 0.0 (inactive) Defines Modbus communication timeout
(Fd-09) co‘mmunlctatlon 0.15~6000.05 time.
timeout time Note:

1. When itis set to 0.0s, the Modbus
communication timeout time is invalid.
This parameter is generally set to an
invalid value. This parameter is used to
monitor communication status in a
system with continuous communication.

2. If this parameter is set to a valid value
and the communication interval
between the current communication
and the next communication exceeds
the value of n2-04, the system reports a
communication fault.

Comm. address

Set FO-03 (Main command source of control channel 1) to 2 (Communication) and configure the
communication parameters correctly. After sending a command to the control command address of
the AC drive according to the communication protocol, you can control the start, stop, forward
rotation, reverse rotation, jog, and fault reset of the AC drive. The following communication
addresses are supported by the drive for control commands.
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Comm. address Description
Control word 2 set 7311H The setpoint of 7311H is in decimal. References corresponding to
through communication different values are shown below.

0: Stop as defined by F2-17
1: Forward run

: Reverse run

:Jog 1

:Jog 2

2

3

4

5: Coast to stop
6: Stop as defined by F2-17
7: Reset fault

8: Emergency stop

For example, write 1 to 7311H to control forward run of the drive.

Control word 1 set 7321H The value format of 7321H is hexadecimal. The command mapped to
through communication each bit is shown below.

bit0: ON_OFF1; 0: Stop;1: Run
bit1: OFF2; 0: Stop

bit2: OFF3; 0: Stop

bit3: Running allowed; 1: Enabled
bit4: Reset command; 1: Reset
bit5:JOG1; 1: Enabled

bit6: JOG2; 1: Enabled

bit7: Speed inversion; 1: Inverted

For example, you can control the start of the drive by writing 0x000F to
7321H.

Application instance

The following takes 7311H as an example to show how to set commands through communication.

1. Check the supported communication protocol according to the AC drive model and select the
correct wiring terminal for communication.

2. Set the corresponding communication parameters. Set Modbus communication parameters in
group n2 or communication parameters in groups n4 to né.

3. Set the command source to "Communication". Set b0-02 (Control channel selection) to 0 (Control
channel 1) and b1-00 (Main command source of control channel 1) to 2 (Communication).

4. Send a write command from the host computer to the drive, and write 1 to 7311H to start the
drive, or write 0 to stop the drive.

10.2.6  Setting Operation Commands Through User-Defined Channel

Application scenarios

The AC drive includes user-defined main command source in control channels 1/2. This section takes
control channel 1 as an example. By setting b1-00 (Main command source of control channel 1) to 3
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(user-defined), you can configure control commands such as start and stop of the AC drive through
parameter group b1.

Description

The control commands that can be set in the custom mode are shown below.

e ON_OFF1 (Start/Stop): The value 0 indicates it is inactive and the value 1 indicates it is active. It is
generally used together with OFF2 and OFF3 to control the drive. When the OFF2 and OFF3
commands are invalid and no fault exists, the ON_OFF1 command is triggered by the rising edge
(0—1). When the stop command is triggered by the falling edge (1-0), the drive stops as defined
by d0-04 [OFF1 stop mode].

e OFF2 (Coast to stop): The value 1 indicates it is inactive and the value 0 indicates it is active. It is
generally used together with ON_OFF1 and OFF3 to control the drive. When ON_OFF1 is active
and the OFF3 command is inactive and no fault occurs, the OFF2 command triggers during the
falling edge from 1 to 0. The AC drive stops in the mode set by d005 (OFF2 stop mode).

e OFF3 (Quick stop): The value 1 indicates it is inactive and the value 0 indicates it is active. It is
generally used together with ON_OFF1 and OFF2 to control the drive. When ON_OFF1 is active
and the OFF2 command is inactive and no fault occurs, the OFF3 command triggers during the
falling edge from 1 to 0. The AC drive stops in the mode set by d006 (OFF3 stop mode).

e Jog 1 (JOGT1): The value 0 indicates it is inactive and the value 1 indicates it is active. When it is
active, the drive runs at the frequency set by jog 1.

e J0g 2 (JOG2): The value 0 indicates it is inactive and the value 1 indicates it is active. When it is
active, the drive runs at the frequency set by jog 2.

e Speed inversion: The value 0 indicates it is inactive and the value 1 indicates it is active. It
controls whether the speed direction of the drive is opposite to the set direction.

e Operation permission: The value 0 indicates it is inactive and the value 1 indicates it is active. It
controls whether IGBT of the drive is triggered. After ON_OFF1 is activated, the drive can operate
normally only when the operation enable command is setto 1.

e Faultreset: The value 0 indicates it is inactive and the value 1 indicates it is active. When a fault
occurs on the drive, the fault reset command is triggered upon the rising edge (0—>1).

The default settings for the above custom control commands are as follows.

Custom command Setpoint
ON_OFF1 (start/stop) 0: The start command is triggered upon the rising edge
(0->1).
OFF2 (Coast to stop) 1: The stop command of OFF2 is inactive.
OFF3 (Quick stop) 1: The stop command of OFF3 is inactive.
Jog 1 0: The jog 1 command is inactive.
Jog 2 0: The jog 2 command is inactive.
Speed inversion 0: Speed direction complies to the set direction.
Operation permission 1: The drive is allowed to run.
Fault reset 0: The fault reset command is inactive.

The user-defined start/stop commands in the AC drive include ON_OFF1, OFF2, and OFF3. You can
set the values of ON_OFF1, OFF2 and OFF3 to enable the start/stop control of the AC drive. The
following table describes the user-defined start/stop commands.
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Table 10-1 Description of custom start/stop commands

Operation Command type Setpoint Result
mode
Start Normal Start ON_OFF1: 0~>1 The drive starts normally.
OFF2: 1
OFF3: 1
Stop OFF1 stop ON_OFF1: 10 The drive stops according to the OFF1 setting. The
command OFF2: 1 OFF1 stop mode includes decelerate to stop, coast
OFF3: 1 to stop, and stop with maximum capacity.
OFF2 stop ON_OFF1:1 The drive stops according to the mode set by OFF2
command OFF2: 10 (Coast to stop).
OFF3: 1
OFF3 stop ON_OFF1: 1 The drive stops according to the OFF3 setting. The
command OFF2: 1 OFF3 stop mode includes quick stop and stop with
OFF3: 10 maximum capacity.
Related parameters
Param. Name Default Value range Description
value
b1-00 Main command 0 0: Operating panel Defines the main command source of control channel 1.
source of control 1: Terminal Options:
channel 1
2: Communication 0: Operating panel - The main command of control channel 1 is set
3: Custom through the LED operating panel.
1: Terminal - The main command of control channel 1 is set
through the terminal.
2: Communication - The main command of control channel 1 is set
through communication.
3: Custom - The main command source of control channel 1 is
custom control. The control commands can be set by b1-01 to b1-
09, ON_OFF1 (start/stop), OFF2 (coast to stop), and OFF3 (quick
stop).
b1-01 Custom ON_OFF1 0 0: Inactive Defines the custom ON_OFF (start/stop) source.
(start/stop) source 3: DI Bit signal = 0 indicates this function is inactive.
4:DI2 Bit signal = 1 indicates OFF1 start/stop is active.
5:DI3 Options:
6: DI4 0: Inactive. This function is inactive.
7: DI5 3 to 7: DI1 to DI5. Whether this function is active depends on the DI

Other: B connector

terminal state.

Other: B connector - Depends on the B connector. You can select

the B connector through the pop-up window.
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Param. Name Default Value range Description
value
b1-02 User-defined OFF2 1 0: Active Defines the custom OFF2 (coast to stop) source 1.
(coast to stop) 1: Inactive Bit signal = 0 indicates OFF2 stop is active.
source 1
3:DN Bit signal = 1 indicates this function is inactive.
4:DI2 Options:
5:DI3 0: Active. OFF2 (Coast to stop) is active.
6: DI4 1: Inactive - OFF2 (Coast to stop) is inactive.
7: DI5 3 to 7: DI1 to DI5. Whether this function is active depends on the DI
Other: B connector terminal state.
Other: B connector - Depends on the B connector. You can select
the B connector through the pop-up window.
Note:There are three sources for OFF2 (coast to stop) of control
channel 1: b1-02, b2-00, and b2-01. If any one of the sources is
active, OFF2 (coast to stop) command is active.
b1-03 User-defined OFF3 1 0: Active Defines the custom OFF3 (quick stop) source 1.
(quick stop) source 1: Inactive Bit signal = 0 indicates OFF3 stop is active.
]
3: DI Bit signal = 1 indicates this function is inactive.
4:DI2 Options:
5:DI3 0: Active. OFF2 (Coast to stop) is active.
6: DI4 1: Inactive - OFF2 (Coast to stop) is inactive.
7: DI5 3to 7: DI to DI5. Whether this function is active depends on the DI
Other: B connector terminal state.
Other: B connector - Depends on the B connector. You can select
the B connector through the pop-up window.
Note: There are three sources of OFF3 (quick stop) of control
channel 1: b1-03, b2-02, and b2-03. If any one of the sources is
active, OFF3 (quick stop) command is active.
b1-04 User-defined 1 0: Operation inhibited Defines the custom operation permission source.

operation

permission source

1: Operation allowed
3: DI
4:DI2
5:DI3
6: D14
7:DI5

Other: B connector

Bit signal = 0 indicates operation is not allowed.
Bit signal =1 indicates operation is allowed.
Options:

0: Operation inhibited

1: Operation allowed

3to 7: DI to DI5. Whether this function is active depends on the DI

terminal state.

Other: B connector - Depends on other B connectors, which can be

selected through the pop-up window.
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Param. Name Default Value range Description
value
b1-05 User-defined fault 0 0: Inactive Defines the custom fault reset source 1.
fEsEEcommant 1: Active Bit signal = 0 indicates this function is inactive.
source 1
3:DN Bit signal = 1 indicates this function is active.
4:DI2 Options:
5:DI3 0: Inactive - Indicates that the reset is inactive.
6:DI4 1: Active - Indicates that the fault reset command is active, and the
7:DI5 fault can be reset.
. 3 to 7: DI1 to DI5. Whether this function is active depends on the DI
Other: B connector
terminal state.
Other: B connector - Depends on the B connector, which can be
selected through the pop-up window.
Note: There are three sources of user-defined fault reset for control
channel 1: b1-05, b2-04, and b2-05. When any of these sources is
active, and the user-defined fault reset command is valid.
b1-06 Custom jog 1 0 0: Inactive Defines the custom jog 1 source.
command source 3: DI Bit signal = 0 indicates this function is inactive.
4:DI2 Bit signal = 1 indicates this function is active.
5:DI3 Options:
6: DI4 0: Inactive - Indicates that jog is inactive.
7: DI5 3to 7: DI to DI5. Whether this function is active depends on the DI

Other: B connector

terminal state.

Other: B connector - Depends on other B connectors, which can be

selected through the pop-up window.
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Param. Name Default Value range Description
value
b1-07 Custom jog 2 0 0: Inactive Defines the custom jog 2 source.
source 3: DI Bit signal = 0 indicates this function is inactive.
4: DI2 Bit signal = 1 indicates this function is active.
5:DI3 Options:
6: DI4 0: Inactive - Indicates that jog is inactive.
7: DI5 3 to 7: DI1 to DI5. Whether this function is active depends on the DI

Other: B connector terminal state.

Other: B connector - Depends on the B connector, which can be

selected through the pop-up window.

b1-08 User-defined speed 0 0: Inactive Defines the custom speed inversion source.
inversion source 1: Active Bit signal = 0 indicates the speed is not inverted.
3: DI Bit signal = 1 indicates the speed is inverted.
4:DI2 Options:
5:DI3 0: Invalid. Speed inversion is invalid.
6: DI4 1: Active - Speed inversion is active.
7: DI5 3 to 7: DI1 to DI5. Whether this function is active depends on the DI

Other: B connector terminal state.

Other: B connector - Depends on other B connectors, which can be

selected through the pop-up window.

Application instance

1. Set F0-03 [Main command source of control channel 1] to 3 [Custom] to set custom control as the
command source.

2. Set b1-01 [Custom ON_OFF1 (start/stop) source] to 3 [DI1].

3. Set E0-00 [DI1 terminal function selection] to 0 [No function].

4. Set b1-02 (Custom OFF2 (Coast to stop) source 1) to 1 (Invalid) and b1-03 (Custom OFF3 (Quick
stop) source 1) to 1 (Invalid).

After preceding steps are done, the drive starts when DI1 closes. If b1-02 and b1-03 are setto 0
during operation, the drive stops.

10.3  Frequency Reference

10.3.1 Setting Channel and Frequency Reference

The drive provides two channels for setting the motor frequency reference, which can change the
motor operation state. Parameter group b5 corresponds to the setting channel 1, and group b6 cor-

responds to the setting channel 2.

You can select the active setting channel through b0-03 (Setting channel selection) to set the motor
frequency reference, thereby changing the motor running status.
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Select different set channels to switch between two different frequency references and dynamically

change the frequency reference source.

Channel 1 (b0-03 = 0): Set the main frequency source through b5-00 and the auxiliary frequency

source through b5-02.

Channel 2 (b0-03 = 1): Set the main frequency source through b6-00 and auxiliary frequency source

through b6-02.

Main frequency reference

L >

Main frequency
gain coefficient
b5-05 and b6-05

=

Calculation relationship between
main and auxiliary frequencies
b5-03 and b6-03

Jog command

Auxiliary frequency gain coefficient

Auxiliary frequency reference

L x

Setpoint of main/

b5-06 and b6-06 auxiliary frequency

b1-06 and b1-07 D_,

Additional frequency setting
b5-04 and b6-04

Operating frequency
Target
frequency

process

b5-07 to b5-08 -_»L}
b6-07 to b6-08

T
e v

Target
frequency

D R 5 reference
be o0t betg Loa 2 >
Figure 10-16 Setting channel flowchart
Type Description Link
Set the main and Main frequency reference x Main frequency setting gain | “70.3.2.7 Selecting the Main
auxiliary coefficient = Effective main frequency reference. Frequency Reference

frequencies.

Auxiliary frequency reference x Auxiliary frequency
reference gain coefficient = Effective auxiliary frequency
reference.

After the operation of the valid main frequency reference
and valid auxiliary frequency reference, the value serves
as the input of the ramp function generator. After the
acceleration/deceleration time, the actual frequency
reference is generated.

Sometimes, a frequency regulation reference that is
enabled directly without acceleration/deceleration time
is required for the process. The system provides a
supplementary frequency reference, which is enabled
only during running. It is added to the ramp function
generator (RFG) output frequency when it is being
enabled.

Source” on page 299

“10.3.3 Selecting the
Auxiliary Frequency
Reference Source” on page
337

“10.3.4 Selecting Source of
Main Frequency and
Auxiliary Frequency
Superposition” on page 342

Set Jog Frequency

Each channel has two jog frequencies.

Jog frequency 1 is valid only when jog command 1 is
active.

Jog frequency 2 is valid only when jog command 2 is
active.

Set the additional
frequency.

Additional frequency is used for speed adjustment
without acceleration/deceleration time. The additional
frequency takes effect only during normal operation. The
effective value is superimposed directly to the output of
the ramp function generator.

“10.3.5 Setting Jog Fre-
quency and Additional Fre-
quency”on page 343
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Related parameters

Param.

Name

Default value

Value range

Description

b0-03

Setting channel

selection

0: Setting channel 1
1: Setting channel 2
3:DI1
4:DI2
5:DI3
6: DI4
7:DI5

Other: B connector

Defines the active setting channel. The setpoint 0
indicates the setting channel 1. The setpoint 1

indicates the setting channel 2.
Value description:

0: Inactive - Channel 1 applies.
1: Active - Channel 2 applies.

3to 9: DI1 to DI5. Whether this function is active
depends on the DI terminal state. The setpoint 0
indicates the value is invalid. The setpoint 1

indicates the value is valid.

Other: B connector - The selection depends on B
connector. You can select B connector through the
pop-up window. The setpoint 0 indicates the value

is invalid. The setpoint 1 indicates the value is valid.
Note:

After the DI function is set with 71 [Setting channel
selection], the value of b0-03 is automatically
switched to the value of the corresponding DI

connector parameter (L0484 to L0490).
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Param. Name Default value Value range Description
F0-29 Main frequency 0: FO-30 0: Parameter setting Defines the main frequency source.
(b5-00) source 2: Al Value description:
3: AI2 0: b5-01 or b6-01. The frequency is the value of b5-

5: HDI pulse reference
6: Multi-reference
7: Simple PLC

Continued

01 or b6-01 (Digital setting of main frequency).

The frequency can be changed by using the A and
V¥ keys on the keypad or using the multi-function
input terminals as the UP/DOWN keys. When the AC
drive is restarted, whether the frequency adjusted
through the UP/DOWN keys is saved depends on the
setting of [Retain values set by using UP/DOWN
keys]. When the DI serves as the UP/DOWN keys,
you can clear the value changed by the UP/DOWN
keys through the DI.

. When the main frequency source is set to 0,
the value of this parameter in units of Hz is
used as the main frequency reference.

« When the main frequency source is set to
any other option, the frequency is set in
percentages, with the base value (100%)
defined by A2-04 [Per-unit frequency base
value].

2: Al - The frequency is input by current or voltage
signal through the Al1. The frequency is calculated

according to the preset Al curve.

3: AI2 - The frequency reference is input with
current or voltage signal through Al2. The frequency

is calculated according to the preset Al curve.

5: HDI pulse. The frequency is set through the pulse
frequency of the DI5. The frequency is calculated
based on the curve of the relationship between the

pulse frequency and the set frequency.

6: Multi-reference When multi-reference is used as
the frequency source, combinations of different DI
states correspond to different frequencies. The four
multi-reference terminals can provide 16 states,

corresponding to 16 frequency references.

Continued
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8: PID
9: Communication
10: MD-BP-M potentiometer

Other: F connector

Param. Name Default value Value range Description
b6-00 Main frequency 0: b6-01 Continued Continued
source

7: Simple PLC - Simple PLC is a multi-reference
operation command that can control the operation
time and acceleration and deceleration time. Multi-
reference parameters are used to set the frequency.
The simple PLC module is used to set the operating
time and acceleration/deceleration time of each

frequency. Up to 16 speeds can be set.
8: PID The main frequency is set through PID.

9: Communication The main frequency is set
through communication. The frequency can be set

through remote communication.

10: Potentiometer MD-BP-M The main frequency is
set through the potentiometer MD-BP-M.

Note:

The addresses for the frequency set through
communication are 0x1000 (dedicated for Modbus)
and 0x7310 (CAN and Modbus). When the frequency
is written through communication by using address
0x1000, the setpoint is defined by n0-13. When the
frequency is written through communication by
using address 0x7310, the setpoint is defined by n0-
14.

ACaution

F0-29 is mapped from b5-00, and these two parameters are equivalent.

10.3.2 Selecting the Set Channel

10.3.2.1  Selecting the Main Frequency Reference Source

Function description

There are multiple main frequency reference sources including digital setting, Al1, Al2, pulse input,

multi-reference, simple PLC, PID, communication, and F connector. You can select the source
through b5-00 and b6-00.
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Main frequency source of the set channel
b5-00 to b6-00

Digital setting
b5-01 0
b6-01

Al input mode

S 38 All
E -
Al o-10Vv 7 (Select the Al curve.) 2
0-20 mA
Al input mode A2
E2-38
Al2 0-10Vv P! (select the Al curve.) 3
0-20 mA
Only DI5 can be
used as pulse input. ; .
P P E4-00 (oI5 is used for pulse input.) Pulse input Main
[ o5[ @)} E4-07 (selectthe HI two-point curve) 5 frequency
E-08 to E4-11 (Set the HDI curve.) mpUt
selection
e @ Multi-reference
E0-00 to E0-03
b2 @ (et the multi-reference function.) 6
D3 [P b8-09 to b8-24
DI4 @ (Set 16 frequency references.)

Simple PLC

|

Group P1 parameters

PID

|

Group P2 parameters

Communication
Group n2 parameters

|

E2-38

(Select the Al curve.)

MD-BP-M 10

”

F connector Other

Figure 10-17 Diagram of main frequency source selection
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Related parameters

Table 10-2 Parameters for setting main frequency source

Param. Name Default value Value range Description
b5-00 Main frequency 0: b5-01 0: Parameter setting Defines the main frequency source of the setting channel
(FO-29) source 2: Al 1.
3: A2 Value description:

5: HDI pulse reference
6: Multi-reference
7: Simple PLC

Continued

0: b5-01 or b6-01. The frequency is the value of b5-01 or
b6-01 (Digital setting of main frequency). You can
change the frequency reference of the drive by the A
and ¥ keys on the operating panel (or the multi-function
input terminal serving as the UP/DOWN key). When the
drive is powered on again after power failure, whether
the frequency adjusted by using UP/DOWN keys or multi-
functional input terminal functioning as the UP/DOWN
key is saved depends on the value of P0-89 [UP/DOWN
retention upon power failure]. When the DI serves as the
UP/DOWN keys, you can clear the value changed by the
UP/DOWN keys through the DI.

2: Al1. The frequency reference is input by the current or
voltage signal through Al1. The corresponding frequency

value is calculated according to the preset Al curve.

3: Al2. The frequency reference is input by the current or
voltage signal through Al2. The corresponding frequency

value is calculated according to the preset Al curve.

5: HDI pulse. The frequency is set through the pulse
frequency of the DI. The frequency is calculated based on
the curve of the relationship between the pulse

frequency and the set frequency.

6: Multi-reference - In the multi-reference mode,
combinations of different DI terminal states correspond
to different frequency reference. The four multi-reference
terminals can provide 16 state combinations,

corresponding to 16 reference values.

7: Simple PLC - Simple PLC is a multi-speed reference
that can control the operating time and acceleration/
deceleration time. Multi-reference parameters are used
to set the frequency. The simple PLC module is used to
set the operating time and acceleration/deceleration

time of each frequency. Up to 16 speeds can be set.

Continued
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Param. Name Default value Value range Description
b6-00 Main frequency 0: b6-01 Continued Continued
source 8: PID 8: PID - The main frequency is set through PID.
9: Communication 9: Communication - The main frequency is set through
10: MD-BP-M communication. The frequency can be set through
] remote communication.
potentiometer
Other: F connector 10: Potentiometer MD-BP-M The main frequency is set
through the potentiometer MD-BP-M.
Other: F connector
After the parameter No. of a floating connector is set, the
connector value is read as the frequency. It is used for
extension of common sources.
Note:
The addresses for the frequency set through
communication are 0x1000 (dedicated for Modbus) and
0x7310 (CAN and Modbus). When the frequency is written
through communication by using address 0x1000, the
setpoint is defined by n0-13. When the frequency is
written through communication by using address
0x7310, the setpoint is defined by n0-14.
When the main frequency source is set to "0: Digital reference", the value of b5-01 or b6-01 in units
of Hz is used as the main frequency reference source.
When the main frequency source is set to any other option, the frequency is set in percentages, with
the base value (100%) defined by A2-04 [Per-unit frequency base value].
10.3.2.2  Setting Main Frequency Through Parameter
Description

When b5-00 (Main frequency source) is set to 0 (b5-01), the main frequency reference of the drive

can be input through b5-01 (Digital reference of main frequency) in units of Hz.

Related parameters

Param. Name ‘ Default value Value range Description
FO-30 Digital reference 50.00 Hz 0.00 Hz to Defines the target frequency.
(b5-01) of main frequency A2-17 This parameter is active when the main

frequency source is set to a parameter.

b5-01 and F0-30 have the same
function. b5-01 changes automatically
along with F0-30.

Application instance

When F0-30 or b5-01 [Digital reference of main frequency] is set to 30 Hz, the frequency reference of

the drive is 30 Hz.
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10.3.2.3  Setting the Main Frequency Through Operating Panel
Description

The drive supports the built-in operating panel. You can set the main frequency of the drive by
pressing the key on the operating panel.

Related parameters

Param. Name Default value Value range Description

FO-30 Digital reference of 50.00 Hz 0.00 Hz to A2-17 Defines the target frequency.

main frequency

(b5-01) This parameter is active when the main frequency
source is set to a parameter.
b5-01 and FO-30 have the same function. After FO-30
is modified, b5-01 is automatically synchronized.
P0-87 Base frequency for 0 0: Operating frequency | Defines the frequency base adjusted by UP/DOWN key

target frequency during operation.

adjusted by UP/DOWN

1: Frequency reference

Options:
key during operation
0: Operating frequency - When the target frequency is

adjusted by UP/DOWN key, it increases or decreases

based on the operating frequency.

1: Set frequency - When the target frequency is
adjusted by UP/DOWN key, it increases or decreases

based on the set frequency.
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Param. Name Default value Value range Description

P0-88 Retention of frequency 0 0: Non-retentive Defines whether the frequency corrected by UP/DOWN

adjusted by UP/DOWN is retentive when the drive stops.

1: Retentive

key upon stop Options:

0: Non-retentive - Set b5-01 and b6-01 [Digital
reference of main frequency] through the operating
panel, then adjust the frequency using the A and v

keys on the operating panel or the UP and

DOWN terminals. After the drive stops, the adjusted

frequency is cleared.

1: Retentive - Set b5-01 and b6-01 [Digital reference
of main frequency] through the operating panel, then
adjust the frequency using the A and V¥ keys on the

operating panel or the UP and

DOWN terminals. After the drive stops, the adjusted
frequency is reserved.

P0-89 Retention of frequency 0 0: Disable Defines whether the frequency corrected by UP/DOWN

adjusted by UP/DOWN is retentive upon power failure.

1: Active

key upon power failure Options:

0: Not enabled - Set b5-01 and b6-01 [Digital
reference of main frequency] through the operating
panel, then adjust the frequency using the A and ¥

keys on the operating panel or the UP and

DOWN terminals. The adjusted frequency is cleared

upon power-off.

1: Enable - Set b5-01 and b6-01 (Digital reference of
main frequency) through the operating panel, and
then adjust the frequency using the A and ¥ keys on

the operating panel or the terminal functioning as UP/

DOWN terminals. The adjusted frequency is saved

upon power-off.

Application instance

You can set the frequency by modifying the parameters or modifying the frequency by pressing the
UP/DOWN key on the operating panel.

e Modifying frequency reference through operating panel

1. After switch-on, press to enter the parameter setting interface, and then press _

_, and !to locate b0-03 (Setting channel selection) and set it to 0. Finally, press

to confirm the settings.

2. Locate b5-00 [Main frequency source] and set it to 0 (b5-01).

3. Locate b5-01 [Digital reference of main frequency] and set it to 20.00. That is, the output
frequency of setting channel 1 is set to 20.00 Hz. In this case, the operating panel LED flashes,
displaying 20.00.
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Press UP/DOWN key to modify the frequency value.

Set the main frequency source to a parameter through the operating panel, and set the
frequency to 20.00 Hz.

For example, modify the frequency references quickly when the drive is at a standstill through
_and - or terminals serving as UP and DOWN keys. The following shows how to correct
the frequency of 20.00 Hz to 19.99 Hz or 20.01 Hz through the operating panel.

1. For intuitive display, make the operating panel LED flash, as shown in .

2. Click . The operating panel flashes, displaying R
3. On the basis of 19.99 Hz, click _ twice to make the LED flash. m

To make the frequency reference corrected by the UP/DOWN key to be restored at next
power-on, set P0-89 [UP/DOWN retention upon power failure] to "1: Enable".

During trial run of the drive, modify the frequency reference quickly through _ and
- or terminals serving as UP and DOWN keys.

During acceleration from 0.00 Hz to 20.00 Hz, when the drive reaches 10.00 Hz, you can change

the current target frequency through _ and - The operation procedure is as follows.

1. Set P0-87 [UP/DOWN base during operation] to "0: Operating frequency" through the operating
panel.

2. For intuitive display, make the operating panel display the current operating frequency.

3. Run the drive. When the operating frequency reaches 10.00 Hz, press the key once. When the
frequency displayed on the operating panel is kept at 10.01 Hz and acceleration is deactivated,
click the key once to make the operating panel keep displaying 10.02 Hz.

You can set whether the frequency reference corrected by UP/DOWN during operation is retained at
stop through P0-88[UP/DOWN retention at stop]. To retain the frequency, set P0-88 [UP/DOWN
retention at stop] to 1 [Retentive] and P0-89 [UP/DOWN retention power failure] to 1 [Retentive].

10.3.2.4  Setting Frequency Through Al

Description

This control board of the AC drive provides two voltage/current type analog input terminals, namely
Al1 and Al2. In this case, when b5-00 and b6-00 are set to 2, Al is used to set the main frequency;
when b5-00 and b6-00 are set to 3, Al2 is used to the main frequency.

As a frequency source, each Al terminal supports five types of Al curves. The Al curve is used to

define the relationship between the analog input voltage (or current) and the corresponding setting.
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Procedure

Step

Related
parameters

Description

(Step 1) Al curve setting method: Set
the relationship between the Al voltage
input and the set value.

E2-40to E2-43

Curve 1 setting

E2-44 to E2-47

Curve 2 setting

E2-48 to E2-51

Curve 3 setting

E2-52 to E2-59

Curve 4 setting

E2-60 to E2-67

Curve 5 setting

E2-39 Al lower limit selection
A2-04 When the Al is used as the frequency reference
source, the value 100% of the voltage input
corresponds to the value of A2-04 (Per-unit
frequency base value).
Note:
The base value of the per-unit frequency is the
rated frequency of the motor. If the base value of
the per-unit frequency is 50.00 Hz and the Al input
voltage is 5V, and the Al curve percentage is 50%,
the actual set frequency is 25 Hz (50.00 Hz x 50%).
(Step 2) Al curve selection method: E2-38 This parameter is used to select the Al curve. You
Select the curve for the Al terminal and can select any Al curve for an Al. The default value
set the filter time. 0x21 of E2-38 is used. That is, select curve 1 for Al
and curve 2 for Al2.
E2-10 Al filter time:
(Step 3) Al as frequency source: Select | b0-03 Set the main frequency source; Set b5-00 to 2 select
the Al as the frequency source based b5-00 | Al as the main frequency source.

on terminal characteristics.

Select voltage input or current input for Al1 via the
DIP switch S4 on the control board.

Select voltage input or current input for Al2 via the
DIP switch S2 and S3 on the control board.

e Curve setting methods

There are five types of Al curves in total. Curves 1, 2, and 3 are two-point curves, while curves 4

and 5 are four-point curves. The related parameters are E2-40 to E2-67.

Take the setting method for Al curve 1 as an example. The related parameters are E2-40 to E2-43.
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Percentage corresponding o
to the frequency setpoint (%)

E2-43 «—100.0% —————————————

E2-41 «<— 0.0%

» All(V/mA)

0.00V 10.00V
(0.0 mA) (20.0 mA)
} !
E2-40 E2-42

Figure 10-18 Setting Al curve 1

When Al is used as the frequency reference source, the percentage of the voltage/current input is
relative to A2-04 (Per-unit frequency base value). When the analog current input is used, 0 mA to
20 mA current corresponds to 0 V to 10 V voltage. For example, if voltage-type Al1 is used as the
frequency reference with the input range of 0-10 V, when the inputis 5V, the frequency
reference is 50 x (A2-04). If A2-04 is 50 Hz, the frequency reference is 25 Hz.

Curve 2 and curve 3 are set in a similar way as curve 1. The parameters related to curve 2 are
E2-44 to E2-47, and the parameters related to curve 3 are E2-48 to E2-51.

Percentage corresponding ,
to frequency setpoint (%)

E2-47 «<—80.0%

E2-45 «—20.0%

> Al (V/mA)
2.00V 10.00V
(4.0 mA) (20.0 mA)
E2-44 E2-46

Figure 10-19 Schematic diagram for curve 2 and curve 3

The function of curve 4 and curve 5 is similar to that of curve 1 to curve 3, but curve 1 to curve 3
are straight lines, and curve 4 and curve 5 are 4-point curves. The x axis in Al curves 4 and 5
represents the analog input voltage (or current), and the y axis represents the set value
corresponding to the analog input, that is, the percentage relative to the per-unit base value of
frequency (A2-04). The four points on curves 4 and 5 are the minimum input point, inflection
point 1, inflection point 2, and maximum input point.
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When setting curve 4 and curve 5, the minimum input voltage, inflection point 1 voltage,
inflection point 2 voltage, and maximum input voltage must be increased in ascending order. The
parameters related to curve 4 are E2-52 to E2-59, and the parameters related to curve 5 are
E2-60 to E2-67.

Percentage corresponding ,
toanaloginput | 1009

Percentage corresponding
to max. Al input

Percentage corresponding to
inflection point 1 of Al curve

Inflection point
| 2 of Al curve

0V (10 mA) |

10V (20 mA) Al input voltage
Inflection point \

1 of Al curve |
Percentage corresponding to
inflection point2 of Alcurve |/ — — — — T
Percentage corresponding [ _100%

to min. Al input
Figure 10-20 Schematic diagram for curve 4 and curve 5

Select the Al curve and filtering method for the Al

The set curve corresponding to Al is selected by the ones place of E2-38, and the set curve
corresponding to AlI2 is selected by the tens place of E2-38. Each analog input terminal can be
assigned any one of the five available curves.

The Al filter time is set by E2-10. The longer the Al input filter time, the stronger the anti-
interference capability, but the slower the adjustment response will be. The shorter the filter
time, the quicker the adjustment response, but the weaker the anti-interference capability will
be. If the analog signal is prone to interference, increase the filter time to stabilize the detected
analog signal. However, increasing the filter time will slow the response speed of analog
detection. Set the filter time properly based on actual conditions.
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Related parameters

Param.

Name

Default value

Value range

Description

E2-10

(F4-21)

Al filter time

0.10s

0.00s to 10.00s

Defines the software filter time of Al1.
Note:
1. The filter acts directly on Al hardware sampling.

2. The longer the Al filter time, the stronger the anti-interference
capability and the slower the speed of response to analog
detection. The shorter the Al filter time, the weaker the anti-
interference capability and the faster the speed of response to

analog detection.

3. When on-site analog signals may be easily disturbed, you may
increase the Al filter time to enhance the stability of the analog

signals.

E2-40

(F4-28)

Minimum input of

Al curve 1

0.00V

-10.00 V to E2-42

Defines the minimum input on the x-axis of the Al curve 1, that is,

the minimum analog input voltage (or current).
Note:

1. The x-axis of the Al curve indicates the analog input voltage (or
analog input current), and the y-axis indicates the per-unit
percentage of the analog input voltage. The meaning is
determined by the Al function. For example, if the Al terminal is
selected as the frequency input, the y-axis represents the

percentage to the rated frequency of the motor.

2. There are five types of Al curves. Curves 1 to 3 are two-point
curves, which are the minimum input point and the maximum
input point. The related parameters are E2-40 to E2-51. Curve 4
and curve 5 are four-point curves, that is, the maximum, minimum,
and intermediate two inflection points. The related parameters are
E2-52 to E2-67.

E2-41

(F4-29)

Percentage
corresponding to
the minimum input

of Al curve 1

0.0%

-800.0% to +800.0%

Defines the y-axis that corresponds to Al curve 1 minimum input,
which is the per-unit percentage corresponding to the minimum

analog input.

Note: See E2-40 for details.

E2-42

(F4-30)

Maximum input of

Al curve 1

10.00V

E2-40t0 10.00 V

Defines the maximum input point of x-axis on Al curve 1, namely
the maximum analog input voltage (or maximum analog input

current).

Note: See E2-40 for details.

E2-43

(F4-31)

Percentage
corresponding to
the maximum input

of Al curve 1

100.0%

-800.0% to +800.0%

Defines the y-axis that corresponds to Al curve 1 maximum input,
which is the per-unit percentage corresponding to the maximum

analog input.

Note: See E2-40 for details.

Application instance

Al terminal as main frequency reference source

The control board provides two Als, namely AlT and Al2. The two Als support voltage input of 0 V

to 10 V or current input of 0 mA to 20 mA. Use the DIP switch S4 on the control board to select

voltage input or current input for Al1. Use the DIP switch S2 and S3 to select voltage input or
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current input for Al2. The following describes how to set Al1 as the main frequency reference
source.

For example, assume that curve 1 is selected for Al1 (the ones place of E2-38 is setto 1) and
voltage-type All is used as the main frequency reference source. To make input voltage of 2 V to
10 V be mapped to frequency of 10 Hz to 40 Hz, set as follows.

Al curve selection
E2-38

l Corresponding
Param. | Value percentage (%)
Select setting channel 1 240 | 200V | E2.434— 800
. Set All as the main frequency source.
e Set the gain coefficient to 1. E241 | 200% 60.0
£ - . Frequency reference
£ 0030 242 | 1000V quency
z P5.00-2 £243 | 800% 400 N N
S
5 - b5-05=0 E2-10 | 0.10s
& 10Vto+10V o 241« 20,0 Set the main frequency
reference as the final
> frequency reference.
0
V10V cormespond to 2,00 4.00 6.00 8.00 mfo Alvoltage (V)
20.0%...80.0%.
Selectcurve 1 The value 100% corresponds to the e e
per unit frequency base value (A2-04). -

Figure 10-21 Parameter setting for voltage-type All to be used as main frequency reference source

Al1 supports analog voltage input (0 V to 10 V) or analog current input (0 mA to 20 mA).

When Al1 is used for analog current input, input current of 0 mA to 20 mA corresponds to input
voltage of 0 Vto 10 V. If the input current ranges from 4 mA to 20 mA, current of 4 mA
corresponds to voltage of 2 V, and current of 20 mA corresponds to voltage of 10 V.

For example, assume that curve 2 is selected for Al1 (the ones place of E2-38 is set to 2) and
current-type Al1 is used as the main frequency reference source. To make input current of 4 mA
to 20 mA be mapped to frequency of 0 Hz to 50 Hz, set as follows.

Al curve selection
E2-38

Percentage (%) a
E2-47< 100.0
Set channel selection 1 Parameter| Set value
Main frequency source: Al £2-44 | 2v(4mA) 80.0
Gain coefficient:1
0-10v £245 | 0% 60.0
AO (A1 )] b0-03=0 E2-46 | 10V(20mA) : Frequency command
PLC — o |—f b5002 || [E247 |1000% 400 SR
GND GND )] 020mA b5-05=0 £2-10 | 0.10s o e
. et the main frequency
‘command (D(hsflnaly
E2-45 «— command
Note: 0
41 t0 20 A corresponds t0 0% 0 100%, 40 80 120 16.0 20.0 A('r;‘j;)’e"‘
Curve selection 2 é‘;‘j;xz‘,’gff{;gﬁf 0 perunitirequency
244 £2-46

Figure 10-22 Parameter setting for current-type All to be used as main frequency reference source

10.3.2.5 Setting Main Frequency Through Pulse

Application scenarios
This setting method applies to scenarios where high-speed digital input is used as the frequency
source and the pulse frequency determines the input frequency.

Description

Set b5-00 (Main frequency source) to 5 (HDI) to select the input pulse as the main frequency. When
the frequency source is HDI pulse input, the pulse reference can only be input from multi-function
terminal DI5.

Specifications of pulse reference signal: 15V to 30 V (voltage) and 0 kHz to 20 kHz (frequency)

You can set the relationship between the percentage and the pulse frequency input from DI5, such
as defined by two-point curve and four-point curve. Set the two-point curve through E4-08 to E4-11,
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and set the four-point curve through E4-12 to E4-19. For details on setting HDI curves, see “10.711.6

High-speed digital input (HDI)” on page 470. This section takes the HDI two-point curve as an

example. When pulse input is used as the frequency source, the pulse input 100.0% corresponds to

the value of C4-06 (Rated motor frequency).

Related parameters

Param.

Name Default value Value range

Description

E4-08

(F4-71)

Minimum input of 0.00 kHz 0.00 kHz to E4-10

HDI two-point curve

Defines the minimum input point of x-axis on HDI two-
point curve, that is, the minimum pulse input

frequency.
Note:

The x-axis of the HDI curve indicates the pulse input
frequency, and the y-axis indicates the per-unit
percentage corresponding to the pulse input. The
meaning is determined by the HDI function selection.
For example, if the HDI terminal is selected as the
frequency reference, the y-axis represents the

percentage to the rated frequency of the motor.

E4-09

(F4-72)

Percentage 0.0% -800.0% to +800.0%
corresponding to the
minimum input of

HDI two-point curve

Sets the y axis corresponding to the minimum input
point on HDI 2-point curve, that is, the per-unit value in

percentage corresponding to the minimum pulse input.
Note:

See E4-08.

E4-10

(F4-73)

Maximum input of 20.00 kHz E4-08 to 20.00 kHz

HDI two-point curve

Sets the maximum input point of x axis on HDI two-
point curve, that is, the maximum pulse input

frequency.
Note:

See E4-08.

E4-11

(F4-74)

E4-32

(F4-83)

Percentage 100.0% -800.0% to +800.0%
corresponding to the
maximum input of

HDI two-point curve

HDI filter time 0.10 0to 10.00

This parameter sets the y-axis of the HDI two-point
curve maximum input, that is, the per unit percentage

corresponding to the maximum pulse input.
Note:
See E4-08.

The parameter is used to set the HDI software filter

time.
Note:

1. Filter the per-unit percentage value obtained after
the pulse input is processed by the HDI curve (not

filtering the HDI sampling value).

2. When on-site signals are prone to interference, you
may increase the HDI filter time to enhance the stability

of the per-unit percentage value input to the AC drive.

Application instance

The basic steps for setting main frequency through HDI pulses are as follows:
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1. Set E4-00 (HDI terminal type selection) to 0 (Use as HDI).

2. Select HDI pulse as the source of the main frequency reference of set channel 1 by setting b0-03 to
0 and b5-00 to 5. In this mode, the HDI pulse reference must be obtained from multi-functional
input terminal DI5.

3. To set the relationship between the HDI frequency input and the two-point curve to "4 kHz to 20
kHz corresponds to 20% to 100%":

e Set E4-08 (Minimum input of HDI two-point curve) to 4.00 kHz.

e Set E4-10 (Maximum input of HDI two-point curve) to 20 kHz.

e Set E4-09 (Percentage corresponding to minimum input of HDI two-point curve) to 20.0%.

e SetE4-11 (Percentage corresponding to maximum input of HDI two-point curve) to 100.0%.

After the preceding steps are completed, when the HDI input is 10 kHz, the main frequency is 50% of
the rated motor frequency (C4-06), and the HDI input frequency changes, the running frequency is
calculated and changed according to the HDI curve.

Corresponding percentage (%)
E4-11<—100.0

HDI curve setting

Param. | Value

Select setting channel 1. E4-08 | 4.0 kHz 80.0

Set PULSE as the main frequency source. y o

Set the gain coefficient to 1. E4-09 | 200% 60.0
E4-10 |20.0 kHz

b0-03=0

X 5
b5-00=5 E4-11 | 100.0% 40.0
b5-05=0 432 | 0.10s

Set DI7 as pulse

— [07 @) frequency input
£4-00=0
[
o [@)]

Frequency reference

Set the main frequency
reference as the final
frequency reference.

E4-09 +—20.0

Note: 0

4 kHz...20 kHz correspond to 4.0 80 12.0 16.0 20.0
20.0%...100.0%.

The value 100% corresponds to the Y Y
per unit frequency base value (A2-04). £4-08 E4-10

HDI

Select two-point curve (KH2)

Figure 10-23 Parameters used to set the main frequency through pulse input

10.3.2.6  Setting the Main Frequency by Multi-reference
Application scenarios

This mode is suitable for applications where the operating frequency of the drive does not require
continuous adjustment, and only several frequency values need to be used.

Description

Set b5-00 [Main frequency source] to 6 [Multi-reference]. Up to 16 frequency references can be set,
which can be selected through b8-03 (Multi-reference selection bit 0) to b8-06 (Multi-reference
selection bit 3) or the combinations of input signals from the four DI terminals. You can also set
multi-references through fewer than four Dis. In this case, missing digits are populated with 0.

The relationship between the number of multi-references and the number of DI terminals is shown
below.

e Two multi-references: One DI (K1); b8-04 to b8-06 are set to 0.

e Three to four multi-references: Two DlIs (K1 and K2); b8-05 and b8-06 are set to 0.
e Five to eight multi-references: Three DIs (K1, K2, and K3); b8-06 is set to 0.

e Nine to sixteen multi-references: Four DIs (K1, K2, K3, and K4)

Related parameters

The multi-references are set through parameters in group b8, as listed in the following table.
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Table 10-3 Parameters for multi-references

Param. Name Default value Value range Description
b8-03 Multi-reference 0 0:0 Defines the source of multi-reference selection
selection bit 0 1:1 bit0. Multi-reference bit1 to bit3 are used

together to support 16 multi-references in total.

3:DI1
Options:

4:DI2
0: 0 - The value of multi-reference bit0 is 0.

5:DI3
1: 1. The value of multi-reference bit0 is 1.

6: DI4
3to 7: DI to DI5. The value of multi-reference

7:D15 bit0 depends on the final state of DI. The

Other: B connector setpoint 0 indicates that the multi-reference bit0
is 0. The setpoint 1 indicates that the multi-
reference bit0is 1.
Other: B connector - Depends on the B
connector, which can be selected through the
pop-up window. The setpoint 0 indicates that
the multi-reference bit0 is 0. The setpoint 1
indicates that the multi-reference bit0 is 1.
Note:
A total of 16 multi-reference can be supported
through binary combination of b8-03 [Multi-
reference selection bit0], b8-04 [Multi-reference
selection bit1], b8-05 [Multi-reference selection
bit2], and b8-06 [Multi-reference selection bit3].
For example, if bit0 is 1, bit1 is 1, bit2 is 0, and
bit3 is 1, the multi-reference 11 (0x1011) is
selected.

b8-04 Multi-reference bit 1 0 0:0 Parameter description:

1:1 Defines the source of multi-reference selection

3: DI bit1. A total of 16 multi-reference values are
supported based on the combination of multi-

4:b12 reference selection bit0, bit2, and bit3.

>:DI3 Options:

6:Di4 0: 0 - The value of multi-reference bit1 is 0.

7:DI5

Other: B connector

1: 1 - The value of multi-reference bit1 is 1.

3to 7: DI1 to DI5 - Depends on the terminal
state of the DI. The setpoint 0 indicates that the
multi-reference bit1 is 0. The setpoint 1

indicates that the multi-reference bit1 is 1.

Other: B connector - Depending on the B
connector The setpoint 0 indicates that the
multi-reference bit1 is 0. The setpoint 1

indicates that the multi-reference bit1 is 1.
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Param. Name Default value Value range Description
b8-05 Multi-reference 0 0:0 Defines the source of multi-reference selection
selection bit2 11 bit2. Multi-reference bit0 to bit3 are used

together to support 16 multi-references in total.

3:DI
The value description and the note are the same

4:Di2 as bs-03.

5:DI3

6: Dl4

7:DI5

Other: B connector

b8-06 Multi-reference 0 0:0 Defines the source of multi-reference selection
selection bit3 1:1 bit3. Multi-reference bit0 to bit3 are used

together to support 16 multi-references in total.

3:DI
The value description and the note are the same

4:Di2 as bs-03.

5:DI3

6: DI4

7:DI5

Other: B connector
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Param. Name Default value Value range Description
(b8-08) Source of multi- 0 0: F0-39 Defines the source of multi-reference 0. b5-08
(FO-38) reference 0 10 Al [Source of multi-reference 0] is mapped to FO-38
in group F. The two parameters have the same
2: Al2 .
function.
3: MD-BP-M potentiometer Options:

4: HDI pulse (valid only for
MD610S)

5: PID
6: b5-01/b6-01

Others: F connector

0: FO-39 - Multi-reference 0 is set by FO-39.

1: Al1. The multi-reference 0 is input by the
current or voltage signal through Al1. The multi-
reference 0 is calculated according to the preset

Al curve.

2: Al2. Multi-reference 0 is input by the current
or voltage signal through Al2. The
corresponding per-unit value is calculated

according to the preset Al curve.

3: MD-BP-M potentiometer The multi-reference

0 is set by the MD-BP-M potentiometer.

4: HDI pulse. The multi-reference 0 is set

through the pulse frequency of the DI5. The
multi-reference 0 is calculated based on the
curve of the relationship between the pulse

frequency and the set frequency.
5: PID - Multi-reference 0 is set by PID.

6: b5-01/b6-01 - Multi-reference 0 is set by b5-
01/b6-01. The corresponding frequency per-
unit value is calculated based on the frequency

reference.

Other: F connector - A parameter number is set
for a floating-point connector, and the value of
the connector is used as the main frequency
reference. Itis used for extension of common

sources.
Note:

When the value of b8-02 [Multi-reference unit
selection] is not 0, the source of multi-reference
0 can only be set to 0 [b8-09], and other

setpoints are invalid.
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Param. Name Default value Value range Description
b8-09 Multi-reference 0 0.00% b8-42 and b8-43 The source of multi-reference 0 is selected by
(FO-39) b8-08, and the other multi-references are set by
other parameters.
b8-10 Multi-reference 1 0.00% b8-42 and b8-43
Note:
(F0-40)

1. The unit of the multi-reference value is
b8-11 Multi-reference 2 0.00% b8-42 and b8-43 percentage (%). The drive provides four multi-
(FO-41) reference terminals (b8-03 to b8-06), which

. provide 16 states that correspond to 16
b8-12 Multi-reference 3 0.00% b8-42 and b8-43

frequency setpoints.

(FO-42)

2. This parameter defines the frequency
b8-13 Multi-reference 4 0.00% b8-42 and b8-43 reference of each speed when the frequency
b8-14 Multi-reference 5 0.00% b8-42 and b8-43 reference source is set to multi-reference. b8-09
b8-15 Multi-reference 6 0.00% b8-42 and b8-43 tob8-24 correspond to a total of 16 frequency

setpoints for 16 multi-references numbered

-1 Multi-ref 7 0.00% b8-42 and b8-43
b8-16 ulti-reference . an from 0 to 15. The frequency setpoint is
b8-17 Multi-reference 8 0.00% b8-42 and b8-43 calculated as a percentage to the rated
bs-18 Multi-reference 9 0.00% b8-42 and bg-43 frequency. The value 100% corresponds to the
. rated motor frequency.
b8-19 Multi-reference 10 0.00% b8-42 and b8-43
b8-20 Multi-reference 11 0.00% b8-42 and b8-43
b8-21 Multi-reference 12 0.00% b8-42 and b8-43
b8-22 Multi-reference 13 0.00% b8-42 and b8-43
b8-23 Multi-reference 14 0.00% b8-42 and b8-43
b8-24 Multi-reference 15 0.00% b8-42 and b8-43

reference terminal 1.

b8-08 to b8-12 are mapped to FO-38 to FO-42 in group F. The two parameter sets are equivalent.

To use multi-reference as the main frequency reference source, assign functions 12 to 15 to the Dls
or set b8-03 (Multi-reference selection bit0) to b8-06 (Multi-reference selection bit3).

The functions assigned to DI terminals must be different. By default, DI4 is assigned with multi-

Table 10-4 Multi-reference input terminal

Param. Name Setpoint Description

EO-00 DI1 function selection 12 Multi-reference terminal 1
(F4-03)

E0-01 DI2 function 13 Multi-reference terminal 2
(F4-04)

EO-02 DI3 function 14 Multi-reference terminal 3
(F4-05)

E0-03 DI4 function 15 Multi-reference terminal 4
(F4-06)

Application instance
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reference values. When (DI4, D13, DI2, DI1) =(0, 0, 1, 0), the state combination value is 2,
corresponding to the frequency set by b8-11 [Multi-reference value 2]. The target operating
frequency is calculated automatically based on b8-11 (Multi-reference 2) x A2-04 (Per-unit base
value of frequency). The following figure shows the frequency setting.

b0-03=0 Select se;channel

‘ b5-00 =6 ‘ ‘Mainfrequencysourc%

K4 T K3 | K2 [ K1 || 16 multi-references (%)
‘ 0 0 0 0—f—»| b809
0]0] 0] 1+»| b&l0
0/]0 ] 1] 0+»| b8ll Main frequency
DIl Assign multi-reference
functions to four 1 1 1 00— » bg23
D2 DI terminals 1 1 1 T » | b82o4
Parameter]| Set value
DI3 g £005 > —
base value
D14 Eool | 13
EO-00 12

Figure 10-24 Multi-speed mode setting

The four multi-reference terminals can make up 16 state combinations, corresponding to 16
frequency reference values, For details, see the following table.

Table 10-5 Description of multi-reference function

K4 K3 K2 K1 Reference Parameter
OFF OFF OFF OFF Multi-reference 0 b8-09 (b8-08 = 0)
OFF OFF OFF ON Multi-reference 1 b8-10
OFF OFF ON OFF Multi-reference 2 b8-11
OFF OFF ON ON Multi-reference 3 b8-12
OFF ON OFF OFF Multi-reference 4 b8-13
OFF ON OFF ON Multi-reference 5 b8-14
OFF ON ON OFF Multi-reference 6 b8-15
OFF ON ON ON Multi-reference 7 b8-16
ON OFF OFF OFF Multi-reference 8 b8-17
ON OFF OFF ON Multi-reference 9 b8-18
ON OFF ON OFF Multi-reference 10 b8-19
ON OFF ON ON Multi-reference 11 b8-20
ON ON OFF OFF Multi-reference 12 b8-21
ON ON OFF ON Multi-reference 13 b8-22
ON ON ON OFF Multi-reference 14 b8-23
ON ON ON ON Multi-reference 15 b8-24

In the preceding section, the multi-reference values are determined by assigning functions to
terminals through parameters in group EO. You can also set the multi-reference values through
parameters in group b8.
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10.3.2.7 Setting Main Frequency Through Simple PLC
Application scenarios

In industrial applications where the AC motor only needs to execute start/stop, timed segment-
based speed regulation, and automatic forward/reverse run, you can use the simple PLC to achieve
control functions without a PLC.

The simple PLC can directly set the operating speed, direction, and operating time of each phase. It
can be used in industrial equipment such as mixture mixing and industrial washing machines. For
example, in industrial washing machines, the motor operates cyclically within timed period at
different speed and direction.

Function description

Set b5-00 [Main frequency source] to 7 [Simple PLC] to select the PLC as the main frequency source.
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Related parameters

Table 10-6 Related parameters

Param. Name De Value range Description
fault
value
P1-00 Simple PLC module |0 0: Disable Used to enable/disable the simple PLC module.

1: Active Value description:
0: Disable - The simple PLC module is disabled. The current STEP,
current STEP operating time (hours and seconds), and STEP per-unit
value of the simple PLC module are cleared.
1: Enable - The simple PLC module is enabled, but whether the
calculation and output of the PLC module are normal depends on
P1-01.

P1-01 Simple PLC 36978 | 0: Inactive Defines the source for enabling simple PLC calculation.
calculation enable 1: Active Value description:
source

3:DI1 0: Inactive - The simple PLC calculation function is inactive.

4: DI2 1: Active - The simple PLC calculation function is active.

5:DI3 3to 7: DI to DI5 - Whether simple PLC calculation is enabled depends

6: DI4 on the input state of DI1 to DI5. The value 0 indicates this function is
inactive and the value 1 indicates this function is active.

7:DI5

Other: B connector

Other: B connector - Whether the simple PLC calculation function is
active depends on the state of the selected B connector. The value 0
indicates this function is inactive and the value 1 indicates this

function is active.
Note:

1. If the simple PLC calculation is enabled, the simple PLC module runs
according to the operation mode of the simple PLC and calculates the
current STEP based on the operating time. It also outputs the current
STEP and current STEP operating time (hours and seconds) of the
simple PLC, as well as the output per-unit value obtained in the

current step.

2. If the simple PLC calculation is disabled, the output current STEP,

current STEP operating time (hours and seconds) of the simple PLC is
the value when the calculation is stopped. The output per-unit value
obtained in the simple PLC step is the value of multi-reference i when

the calculation is stopped.
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Param. Name De Value range Description
fault
value
P1-02 Simple PLC 0 0: Keep multi-reference 0 | Defines the operation mode of the simple PLC.
operation mode output after running for Value description:

one cycle
0: Keep multi-reference 0 output after running for one cycle - The

1: Keep final values after output of multi-speed reference 0 is maintained after the end of a

running for one cycle single cycle of the simple PLC module.

2: Repeat after running 1: Keep final values after running for one cycle - The final value is

one cycle output after the simple PLC module runs for one cycle.

3: Output 0 after running 2: Repeat after running one cycle - The simple PLC module starts

for one cycle running again from the first STEP after completing a cycle.
3: Output 0 after running for one cycle - The PLC STEP per-unit value is
output as 0 after the simple PLC module runs for one cycle.
Note:
1. If this parameter is setto 0, 1, or 3, the single-cycle completion flag
is set to 1. The simple PLC outputs a high level for 10 ms for a single
stop command. The simple PLC cycle completion flag outputs a high
level for 250 ms.
2. If this parameter is set to 2, the simple PLC cycle completion flag
outputs a high level for 250 ms after each cycle is completed.

P1-03 Simple PLC function | 0 Ones: Retention upon Sets the simple PLC function.

selection

power failure
0: Non-retentive
1: Retentive

Tens: Calculation enable

configuration

0: Current STEP retained
when calculation
deactivated, and
recalculated when

enabled

1: Current STEP retained
when calculation
deactivated, and

continue when enabled

Hundreds to ten

thousands: Reserved

Value description: Ones: Retention upon power failure
0: Non-retentive upon power failure. The current STEP and

the current STEP running time of the simple PLC is not retentive upon

power failure.

1: Retentive - The current STEP and current STEP operating time of the

simple PLC is saved upon power failure.
Tens: Calculation enable configuration

0: If P1-01 is disabled, the current STEP is kept. If P1-01 is enabled,
operation starts from STEPO and the operating time is calculated
again.

1: When calculation (P1-01) is disabled, the current STEP is kept. When
calculation (P1-01) is enabled, the drive runs from the current STEP

and the current operating time continues.
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Param. Name De Value range Description
fault
value
P1-04 Simple PLC status 0 0: Inactive Used to reset the simple PLC status.
reset 1: Active Value description:
3:DI1 0: Inactive - When the simple PLC state reset is inactive, the simple PLC
4:DI2 operates according to the setting.
5:DI3 1: Active - When simple PLC status reset is active, the simple PLC
module returns to initial state. The simple PLC outputs the value of
6:D14 multi-speed reference 0 (P1-09) only when the STEP 0 is under
7:DI5 execution by simple PLC.
Other: B connector 3to 7: DI1 to DI5. Whether the simple PLC status reset is enabled
depends on the input state of DI1 to DI5 terminals. The value 0
indicates this function is inactive and the value 1 indicates this
function is active.
Others: B connector - Whether the simple PLC state reset function is
active depends on the state of the selected B connector. The value 0
indicates this function is inactive and the value 1 indicates this
function is active.
P1-08 Simple PLC 0 0: s (second) Defines the simple PLC operating time unit.
operating time unit 1: h (hour) Value description:
0: s (second) - The simple PLC operating time is in seconds.
1: h (hour) - The simple PLC operating time is in hours.
P1-09 Multi-reference 0 0 -800.0 to +800.0 Defines the target frequency of multi-reference 0 of the simple PLC,
set by simple PLC which is a percentage to the rated motor frequency.
P1-10 Operating time of 0 0to 6553.5s(h) Defines the operating time of multi-reference 0 set by simple PLC,
multi-reference 0 The unit depends on the | which is the sum of ramp-up/down time and operating time at
set by simple PLC value of P1-08. If the constant speed and target frequency.
value is 0, the unit is Note:
second. If the value is 1,
. It is recommended to set the operating time of multi-reference i in
the unitis hour.
simple PLC to a value higher than the ramp-up/down time.
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Param. Name De Value range Description
fault
value
P1-11 Ramp-up/down 0 0: Ramp-up/down time Defines the ramp-up/down time of multi-reference 0 set by simple
time of multi- of ramp 1 PLC.
reference 0 set by T
(b7-04 [Ramp 1 ramp-up | Value description:
simple PLC . ~
time]/b7-05 [Ramp 1 0: Ramp-up/down time of ramp 1 - The ramp-up/down time of ramp
ramp-down time]) 1 (b7-04/b7-05) is used as the ramp-up/down time of multi-reference
1: Ramp-up/down time 0 set by simple PLC.
oframp 2 1: Ramp-up/down time of ramp 2. The ramp-up/down time of ramp 2
(b7-10 [Ramp 2 ramp-up | (b7-10/b7-11) is used as the ramp-up/down time of multi-reference 0
time]/b7-11 [Ramp 2 set by simple PLC.
ramp-down time]) 2: Ramp-up/down time of ramp 3 - The ramp-up/down time of ramp
2: Ramp-up/down time 3 (b7-16/b7-17) is used as the ramp-up/down time of multi-reference
of ramp 3 0 set by simple PLC.
(b7-16 [Ramp 3 ramp-up | 3: Ramp-up/down time of ramp 4- The ramp-up/down time of ramp 4
time]/b7-17 [Ramp 3 (b7-22/b7-23) is used as the ramp-up/down time of multi-reference 0
ramp-down time]) set by simple PLC.
3: Ramp-up/down time
of ramp 4
(b7-22 [Ramp 4 ramp-up
time]/b7-23 [Ramp 4
ramp-down time])
P1-12 Multi-reference 1 0 Same as P1-09 Same as P1-09
set by simple PLC
P1-13 Operating time of 0 Same as P1-10 Same as P1-10
multi-reference 1
set by simple PLC
P1-14 Ramp-up/down 0 Same as P1-11 Same as P1-11
time of multi-
reference 1 set by
simple PLC
P1-15 Multi-reference 2 0 Same as P1-09 Same as P1-09
set by simple PLC
P1-16 Operating time of 0 Same as P1-10 Same as P1-10
multi-reference 2
set by simple PLC
P1-17 Ramp-up/down 0 Same as P1-11 Same as P1-11
time of multi-
reference 2 set by
simple PLC
P1-18 Multi-reference 3 0 Same as P1-09 Same as P1-09
set by simple PLC
P1-19 Operating time of 0 Same as P1-10 Same as P1-10

multi-reference 3

set by simple PLC
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Param.

Name

De
fault

value

Value range

Description

P1-20

P1-21

Ramp-up/down
time of multi-
reference 3 set by

simple PLC

Multi-reference 4

set by simple PLC

Same as P1-11

Same as P1-09

Same as P1-11

Same as P1-09

P1-22

Operating time of
multi-reference 4

set by simple PLC

Same as P1-10

Same as P1-10

P1-23

Ramp-up/down
time of multi-
reference 4 set by

simple PLC

Same as P1-11

Same as P1-11

P1-24

Multi-reference 5

set by simple PLC

Same as P1-09

Same as P1-09

P1-25

Operating time of
multi-reference 5

set by simple PLC

Same as P1-10

Same as P1-10

P1-26

Ramp-up/down
time of multi-
reference 5 set by

simple PLC

Same as P1-11

Same as P1-11

P1-27

Multi-reference 6

set by simple PLC

Same as P1-09

Same as P1-09

P1-28

Operating time of
multi-reference 6

set by simple PLC

Same as P1-10

Same as P1-10

P1-29

Ramp-up/down
time of multi-
reference 6 set by

simple PLC

Same as P1-11

Same as P1-11

P1-30

Multi-reference 7

set by simple PLC

Same as P1-09

Same as P1-09

P1-31

Operating time of
multi-reference 7

set by simple PLC

Same as P1-10

Same as P1-10

P1-32

Ramp-up/down
time of multi-
reference 7 set by

simple PLC

Same as P1-11

Same as P1-11

P1-33

Multi-reference 8

set by simple PLC

Same as P1-09

Same as P1-09
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Param.

Name

De
fault

value

Value range

Description

P1-34

Operating time of
multi-reference 8

set by simple PLC

Same as P1-10

Same as P1-10

P1-35

P1-36

Ramp-up/down
time of multi-
reference 8 set by

simple PLC

Multi-reference 9

set by simple PLC

Same as P1-11

Same as P1-09

Same as P1-11

Same as P1-09

P1-37

Operating time of
multi-reference 9

set by simple PLC

Same as P1-10

Same as P1-10

P1-38

Ramp-up/down
time of multi-
reference 9 set by

simple PLC

Same as P1-11

Same as P1-11

P1-39

Multi-reference 10

set by simple PLC

Same as P1-09

Same as P1-09

P1-40

Operating time of
multi-reference 10

set by simple PLC

Same as P1-10

Same as P1-10

P1-41

Ramp-up/down
time of multi-
reference 10 set by

simple PLC

Same as P1-11

Same as P1-11

P1-42

Multi-reference 11

set by simple PLC

Same as P1-09

Same as P1-09

P1-43

Operating time of
multi-reference 11

set by simple PLC

Same as P1-10

Same as P1-10

P1-44

Ramp-up/down
time of multi-
reference 11 set by

simple PLC

Same as P1-11

Same as P1-11

P1-45

Multi-reference 12

set by simple PLC

Same as P1-09

Same as P1-09

P1-46

Operating time of
multi-reference 12

set by simple PLC

Same as P1-10

Same as P1-10

P1-47

Ramp-up/down
time of multi-
reference 12 set by

simple PLC

Same as P1-11

Same as P1-11
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Param.

Name

De
fault

value

Value range

Description

P1-48

Multi-reference 13

set by simple PLC

Same as P1-09

Same as P1-09

P1-49

Operating time of
multi-reference 13
set by simple PLC

Same as P1-10

Same as P1-10

P1-50

Ramp-up/down
time of multi-
reference 13 set by

simple PLC

Same as P1-11

Same as P1-11

P1-51

Multi-reference 14

set by simple PLC

Same as P1-09

Same as P1-09

P1-52

Operating time of
multi-reference 14

set by simple PLC

Same as P1-10

Same as P1-10

P1-53

Ramp-up/down
time of multi-
reference 14 set by

simple PLC

Same as P1-11

Same as P1-11

P1-54

Multi-reference 15

set by simple PLC

Same as P1-09

Same as P1-09

P1-55

Operating time of
multi-reference 15

set by simple PLC

Same as P1-10

Same as P1-10

P1-56

Ramp-up/down
time of multi-
reference 15 set by

simple PLC

Same as P1-11

Same as P1-11

Application example

The follow shows basic steps to set simple PLC as the main frequency source.

1. Set b0-03 [Setting channel selection] to 0 [Setting channel 1] and b5-00 [Main frequency source] to
7 [Simple PLC] to select simple PLC as the main frequency reference.

2.Set P1-09 [Multi-reference 0 set by simple PLC], P1-12 [Multi-reference 1 set by simple PLC], P1-15

[Multi-reference 2 set by simple PLC], P1-18 [Multi-reference 3 set by simple PLC], P1-21 [Multi-
reference 4 set by simple PLC], P1-24 [Multi-reference 5 set by simple PLC], P1-27 [Multi-reference
6 set by simple PLC], P1-30 [Multi-reference 7 set by simple PLC], P1-33 [Multi-reference 8 set by
simple PLC], P1-36 [Multi-reference 9 set by simple PLC], P1-39 [Multi-reference 10 set by simple
PLC], P1-42 [Multi-reference 11 set by simple PLC], P1-45 [Multi-reference 12 set by simple PLC], P1-
48 [Multi-reference 13 set by simple PLC], P1-51 [Multi-reference 14 set by simple PLC], and P1-54
[Multi-reference 15 set by simple PLC]. These 16 multi-reference values correspond to the
frequency references of 16 STEPS of simple PLC. Set P1-10 [Operating time of multi-reference 0 set
by simple PLC] and P1-11 [Ramp-up/down time of multi-reference 0 set by simple PLC] (and so on
for other STEPS) to define the operating time and ramp-up/down time of STEP 0.
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3. Set P1-02 to select the required simple PLC operation mode.

4. Set the ones of P1-03 to configure whether the current STEP and the current STEP operating time
of the simple PLC are retentive upon power-off. Set the tens of P1-03 to set the simple PLC module
status when the calculation is disabled and enabled again.

5.Set P1-01 [Simple PLC calculation enable source].

e Ifthe simple PLC calculation is enabled, the simple PLC module runs according to the operation
mode of the simple PLC and calculates the current STEP based on the operating time. It also
outputs the current STEP and current STEP operating time (hours and seconds) of the simple
PLC, as well as the per-unit value obtained in the current STEP.

e Ifthe simple PLC calculation is disabled, the current STEP and current STEP operating time
(hours and seconds) of the simple PLC are the values when the calculation stops. The per-unit
value obtained in the simple PLC step is the value of STEP i when the calculation stops.

6. Set P1-00 to 1 to enable the simple PLC module.
In this case, when the calculation of the simple PLC is enabled, the simple PLC module starts
running from STEPO. The main frequency is set to the frequency set by STEPO, that is, multi-
reference 0 (defined by P1-09). After the current STEP is performed by the simple PLC, switch to the
next STEP, and the main frequency setpoint is also switched to the frequency of the next STEP set

by the PLC.
P1-51
. A
Operation
direction PL-15
Pl-14
P1-11 > P1-54
< »Proo: ¢+ S
Time/t
P1-12
PL10 PL13 PL17 250ms pulse signal
DO/RELAY
(relay output group E1)

Figure 10-25 Use of simple PLC as the main frequency source

10.3.2.8  Setting Main Frequency Through PID
Application scenarios

Select the PID control output as the operating frequency, which is generally used for process closed-
loop control. ,for example, constant pressure closed-loop control and constant tension closed-loop

control.
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Description

Set b5-00 [Main frequency source] to 8 [PID] to select the PID output as the main frequency.

PID control is a common process control method, which calculates the proportion, integral, and
derivative of the difference between feedback signals and target signals of the controlled variable,
and adjusts the output frequency of the AC drive accordingly, thereby forming a closed-loop system
to stabilize the controlled variable at the target value

When the PID output is selected as the operating frequency, the PID output 100% corresponds to
A2-04 (Per-unit base value of frequency).

PID control adjusts the PID output by modifying the proportional, integral, and derivative
parameters. The PID control parameters are defined as follows.

e Proportional gain Kp: Once the deviation between the PID output and the input is generated, the
PID adjusts the control output so that the controlled value changes to reduce deviation. The
speed of the deviation reduction depends on the proportional coefficient Kp. A higher Kp value
indicates faster deviation reduction but higher possibility of oscillation. A lower Kp value
indicates lower possibility of oscillation but slower deviation reduction.

e Integraltime Ti: Determines the integral regulation intensity of the PID regulator. The shorter the
integral time, the greater the regulation intensity can be.

e Derivative time Td: Determines the regulation intensity of the PID regulator on the deviation
change. The longer the derivative time is, the greater the regulation intensity can be.

See detailed PID function description in “12.6.5 Process PID Control” on page 717.

Related parameters

Table 10-7 Related parameters

Param. Name Default value Value range Description
P2-00 PID enable 0 0: Inhibited Defines whether PID is enabled.
1: Active 0: Inhibited - The process PID is not used for

Other: B connector calculation and the output is cleared.

1: Enabled - PID operation is performed based on

parameters.

Other: B connector - Whether to enable the PID

function is determined by a parameter in the bit

connector.
P2-01 PID acting direction 0 0: Direct acting Defines the PID action direction.
1: Reverse acting 0: Direct acting - When the feedback value is lower

Other: B connector than the PID reference, the output frequency of the

drive increases.
1: Reverse acting - When the feedback value is lower
than the PID reference, the output frequency of the

drive decreases.

Other: B connector - The PID direction is controlled by
a parameter in the bit connector. The value 0
represents direct acting and the value 1 represents

reverse acting.
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Param. Name Default value Value range Description
P2-02 PID setting source 0 0: PID value reference Defines the PID reference source.

1: Al Options:

2: Al2 0: PID value reference - The PID target is the value of

3: MD-BP-M P2-03 [PID value reference].

potentiometer 1: Al1 - The PID reference is set by Al1.

4: HDI pulse 2: Al2 - The PID reference is set by Al2.

5: Multi-reference 3: MD-BP-M potentiometer. The PID target value is set

6: Simple PLC by the MD-BP-M potentiometer.

8- Communication 4: HDI pulse setting - The PID reference is set by the
pulse frequency input through the DI terminal. The

Others: F connector frequency is calculated according to the
corresponding relationship curve between the pulse
frequency and operating frequency.
5: Multi-reference. The PID target value is set by multi-
reference. Combinations of different DI terminal states
correspond to different frequency references. The four
multi-reference terminals can be combined to form 16
states, corresponding to 16 frequencies respectively.
Note: When P2-02 is set to 5 [Multi-reference], b8-08
[Source of multi-reference 0] cannot be set to 5 [PID
reference].
6: Simple PLC - PID target setting source is simple
PLC.
8: Communication - The PID reference is set through
remote communication.
Other: F connector - The PID target reference is set by a
parameter in the floating-point connector.
Note:
When this parameter is set to 5 [Multi-reference], b8-08
[Multi-reference 0 setting mode] cannot be set to 5 [PID
reference].

P2-03 PID value reference 50.0% 0.0% to 800.0% Used to set the PID reference value when P2-02 [PID

reference source] is set to 0.
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Param. Name Default value Value range Description
P2-04 PID feedback source 0 0: Al Defines the PID feedback channel.

1: Al2 Options:

3: MD-BP-M 0: Al1. The PID feedback value is set by Al1.

potentiometer 1: Al2. The PID feedback value is set by Al2.

4: HDI setting 3: MD-BP-M potentiometer. The PID feedback value is

5: Communication set by the MD-BP-M potentiometer of the external

reference operating panel.

Others: F connector 4: HDI setting - The PID reference is set by the pulse
frequency input through the DI terminal. The frequency
is calculated according to the corresponding
relationship curve between the pulse frequency and
operating frequency.

5: Communication - The PID feedback is set through
remote communication.
P2-14 PID parameter 1 20.0 0.0to 1000.0 Defines the proportional gain Kp of the first group of
proportional gain Kp1 parameters in PID control.
Note:
The deviation reduction speed depends on the
proportional coefficient Kp. A higher Kp value
indicates faster deviation reduction but higher
possibility of oscillation. A lower Kp value indicates
lower possibility of oscillation but slower deviation
reduction.
P2-15 PID parameter 1 2.00 0.01 to 10.00 Defines the integral time Ti of the first parameter setin
integral time Ti1 PID control.
Note:
It decides the integral regulation intensity of the PID
regulator. The shorter the integral time, the greater the
regulation intensity can be.
P2-16 PID parameter 1 0.000 0.000s to 10.000s Defines the derivative time Td of the first group of
differential time Td1 parameters in PID control.
Note:
The derivative time determines the regulation intensity
of the PID regulator on the deviation change. The
longer the derivative time is, the greater the regulation
intensity can be.
P2-17 Proportional gain Kp2 20.0 0.0to 1000.0 Defines the proportional gain Kp of the second group
of PID parameter 2 of parameters in PID control.
Additional information: See P2-14.
P2-18 Integraltime Ti2 of PID | 2.00 0.07 to 10.00 Defines the integral time Ti of the second group of
parameter 2 parameters in PID control.
Additional information: See P2-15.
P2-19 Derivative time Td2 of 0.000 0.000s to 10.000s Defines the derivative time Td of the second group of

PID parameter 2

parameters in PID control.

Note: See P2-16.
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Param. Name Default value Value range Description
P2-26 Source of maximum PID | O 0: 100% Defines the maximum PID output value, which is the
output 5 Al per-unit value in percentage.
3: A2 Options:

5: HDI pulse setting
(active only for
MD610S)

6: Multi-reference
7: Simple PLC

8: PID

9: Communication

10: MD-BP-M

potentiometer

Others: F connector

0: 100% - The maximum PID output value is 100%.
2: Al1 - The maximum PID output is defined by Al1.
3: Al2 - The maximum PID output is defined by Al2.

5: HDI pulse setting - The maximum value of PID
output is set through DI. The frequency is calculated
based on the relationship curve between the pulse

frequency and operating frequency.

6: Multi-reference - When multi-reference is used as
the source of the maximum PID output value,
combinations of different DI states correspond to
different values. The four multi-reference terminals
can provide 16 state combinations, corresponding to

16 reference values.

7: Simple PLC - The maximum value of PID output is

defined by simple PLC output reference.

8: PID - The maximum value of PID output is the

current PID output.

9: Communication - The maximum value of PID output
is set through communication. The maximum value of
PID output can be inputted through remote

communication.

10: MD-BP-M potentiometer. The maximum PID output
value is set by the MD-BP-M potentiometer.

Other: F connector - The maximum PID output value is

the value in the selected floating-point connector.
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Param. Name Default value Value range Description
p2-27 Source of minimum PID | 0 0: -100% Defines the minimum PID output value, which is the
output 2 AN per-unit value in percentage.
3: A2 Options:

5: HDI pulse reference
6: Multi-reference

7: Simple PLC

8: PID

9: Communication

10: MD-BP-M

potentiometer

Others: F connector

0: -100% - The minimum PID output value is -100%.
2: Al1 - The minimum PID output is defined by Al1.
3: Al2- The minimum PID output is defined by Al2.

5: HDI pulse setting - The minimum value of PID output
is set through DI. The frequency is calculated based on
the relationship curve between the pulse frequency

and operating frequency.

6: Multi-reference - When multi-reference is used as
the source of the minimum PID output value,
combinations of different DI states correspond to
different values. The four multi-reference terminals
can provide 16 state combinations, corresponding to

16 reference values.

7: Simple PLC - The minimum value of PID output is

defined by simple PLC output reference.

8: PID - The minimum value of PID output is the current
PID output.

9: Communication - The minimum value of PID output
is set through communication. The minimum PID
output value can be inputted through remote

communication.

10: MD-BP-M potentiometer. The maximum PID output
value is set by the MD-BP-M potentiometer.

Other: F connector - The minimum PID output value is

the value in the selected floating-point connector.

Application instance
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The steps for setting PID as the main frequency source are as follows.

1. Set b0-03 [Setting channel selection] to 0 [Setting channel 1] and b5-00 [Frequency source] to 8
[PID] to select PID as the main frequency reference source of setting channel 1.

2. Set P2-00 [General PID enable] to 1 [Enable] to enable PID.

3. Set P2-02 [PID reference source] to select the target PID reference source. When P2-02 (PID
reference source) is set to 0 (PID value reference), set P2-03 (PID value reference). 100% of P2-03
corresponds to the value of P2-05 (PID reference feedback range).
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When P2-02=0
Inside the AC drive

PID operation
value |

Target|
P2-03 1 Q) _ )
Setpoint — Kp(l+ et TiXS) M Machinery

A-

Sensor
Feedback signal
All, Al2, PULSE, communication, F connector
When P2 -03 is set to 1/2/4/5/6/8/F connector
Inside the AC drive
IélL}l,_éllzz PIDOperation
Multi-reference Targetvalue + 1 . - ]
Simple PLC EELVELE —— Kp(l+ 5 g tT1XS) M Machinery
Communication setting A- P
F connector } } }
|1
Sensor
Feedback signal

All, AI2, PULSE, communication, F connector
Figure 10-26 Schematic of process PID control

4. Set P2-04 [PID feedback source] to select the PID feedback source.

5. Set P2-01 [PID action direction] to select the PID action direction.

6. Set P2-26 [Maximum output value source] and P2-27 [Minimum output value source] to define the
maximum output value and minimum output value of PID respectively. The PID output is between
the maximum and minimum values.

Then the main frequency of the drive is defined by the PID output value. The PID automatically
adjusts the PID output value based on the PID feedback. The main frequency of the drive also
changes with the PID output.

The following figure shows the logic of process PID control parameter configuration.
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PID parameter switch
P2-11 P2-12 P2-13

PID1 1

P2-14: Proportional gain 1
P2-15: Integral time 1

IP2-16: Derivative time 1
| o
PID reference source
P2-02 PID2
IP2-17: Proportional gain 2|
P2-18: Integral time 2
P2-19: Derivative time 2
Digital setting P2-03 [ 1
1 . A PID limit
Al >0 PID action direction
> P2-01 PID deviation dead zone Source of maximum output value (P2-26)
AR [ >—r% T P2-22 Source of minimum output value (P2-27)
4
Pulse [ >——10 X 0: Positive Ko To T
5 . General PID output
Multi-reference [ >——+0 X-Y v 7 D
simple PLC [ > 1% Y liNegative| 1 o 4
8 |j
Communication setting[_>——>—0 _
PID pause
Connector F[ >——1—0 Configure function 22 (PID pause)

to terminals through E0-00 to E0-06.

PID feedback source selection|

Al >—

AR [ >—

Pulse[ >—

Communication setting [ >——1
Connector F[__ »>——t

TEER
/%E

Figure 10-27 Parameter settings for process PID control

PID parameter 4

PID parameter 1
P2-14, P2-15, P2-16

PID parameter 2
P2-17,P2-18, P2-19

- PID deviation

Figure 10-28 PID parameter switchover

PID output A P2-21
/\ﬁ
P2-20

> Time
Figure 10-29 PID initial value function

You can set the maximum and minimum values of PID through P2-26 and P2-27.

For example, when the main frequency source is PID and A2-04 [Per-unit frequency base value] is 50
Hz, you can set P2-09 [PID inversion cutoff frequency] to 2 Hz, P2-27 [Minimum output value] to
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L2480 [PID inversion cutoff output], and P2-26 to 0 to allow a PID output range of 100.0% to -4.0%.
Accordingly, the frequency reference range of the selected channel is 100% to -4%.

10.3.2.9  Setting the Main Frequency Through Communication

Application scenarios

This function applies to applications requiring torque setting through communication, such as

applications where wiring conditions cannot be met, where drives are far from the host controller, or

where the host controller controls multiple drives simultaneously.

Function description

Set b5-00 [Main reference source] to 9 [Communication] to set communication as the main reference

source.

See the table below for communication protocols supported.

Model

Protocol

Hardware ‘

MD610S

Modbus

MD610S RS485 communication interface (CN3) ‘

Related parameters

The MD610S model supports Modbus communication. You can set related communication

parameters in group n2.

See communication-related parameters in “10.2.5 Control Operation Through Communication” on

page 287.

Comm. address

Set the input source parameters such as b5-00 [Main frequency source] to 9 [Communication], and

configure the communication-related parameters correctly. After sending a command to the

communication address specified by the drive according to the communication protocol, you can set

the main frequency of the drive.

The following table lists the communication addresses supported by the AC drive.
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Comm. address

Description

Communication

reference value 2

7310H

The target frequency can be set through the communication address. The property of values
written by this address is defined by n0-14 (7310H reference selection). The converted floating

point value can also be set as communication of the commonly-used float point connector.

When n0-14 is set to 0, the number of decimal points is the same as A0-70 and unsigned 16-bit
value in units of frequency is used. For example, when a decimal value 1000 is written and A0-
70 [Number of frequency decimal places] is set to 2 [Two decimal places], the frequency
reference is 10.00 Hz. When a decimal value 40000 is written and A0-70 [Number of frequency

decimal places] is set to 1 [One decimal place], the frequency reference is 4000.0 Hz.

When n0-14 is set to 1, the number of decimal points is the same as A0-70 and signed 16-bit
value in units of frequency is used. For example, when a decimal value -1000 is written and A0-
70 [Number of frequency decimal places] is set to 2 [Two decimal places], the frequency
reference is -10.00 Hz. When a decimal value 20000 is written and A0-70 (Number of frequency

decimal places) is set to 1 (One decimal place), the frequency reference is 2000.0 Hz.

When n0-14 is set to 2, the signed 16-bit integer in units of speed is used. For example, when a
decimal value -1500 is written and the number of pole pairs is 2, the frequency reference is
50.00 Hz. When a decimal value -3000 is written and the number of pole pairs is 2, the frequency

reference is -100.00 Hz.

When n0-14 is set to 3, the written value is a signed 16-bit number with two decimal places in

the unit of percentage.

When n0-14 is set to 4, the written value is a signed 16-bit number with two decimal places in

the unit of percentage.

The data format of the special address 7310H is defined by n0-14 (7310H reference selection), as

shown in the following table.

e When the value of n0-14 (7310H reference selection) is setto 0, 1, or 2, the setpoint of 7310H can

be used as the frequency source.

e When the value of n0-14 (7310H reference selection) is 3 or 4, the setpoint of 7310H can be used

as input sources for torque references, V/f decoupled voltage, and PID references.

Param. Name Default value Value range
n0-14 7310H setting 1 0: Frequency (unsigned 16-bit)
selection

1: Frequency (signed 16-bit)
2: Speed (signed 16-bit)

3: Percentage (corresponds to rated frequency/
signed 16-bit/2 decimal places)

4: Percentage (corresponds to maximum frequency/
signed 16-bit/2 decimal places)

For example, when n0-14 (7310H reference selection) is set to 1 (Frequency (signed 16-bit)) and

A0-70 (Frequency decimal places) is set to 2 (Two decimal places), writing 2500 to 7310H sets the

main frequency to 25.00 Hz. Writing -2500 to 7310H sets the main frequency to -25.00 Hz.

Application example

The following shows how to set "Communication" as the main frequency source of channel 1.

1. Set b0-03 to 0 and b5-00 to 9 to set communication as the main frequency reference source of

setting channel 1.
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2. Set n0-14 to define 7310H reference configuration.
3. Send a write command to the drive through the host controller.

The following shows how to set the main frequency through Modbus communication. For example,
when setting the frequency to 100.00% (actual transmitted value is 10000) through communication,
the transmitted write command is 07 06 10 00 27 10 97 36.

The following table describes the definition of each byte.

Byte Definition
01H (editable) AC drive address
06H Write command
7310H Frequency reference address
2710H (10000 in decimal) Target frequency
9736H CRC

Similarly, to set the frequency reference to -100% (-10000) through communication, send the write
command 01 06 73 10 D8 FO D7 4E. In the command, D8FO is the lower four bits of the hexadecimal
number converted from -10000.

Connect Fhe host CU”FFOU?T o Communication settings of the drive
the AC drive communication terminals. must match those of the host controller.
| Paéa‘ Parameter name
ACdrive code b0-03=0
n2-00 | Modbus baud rate et
Host
485+ 485- GND — 2-01
controller m @ @ n2-0 Modbus data format »
n2-02 | Modbus local address b5-00=9
RS485
2-03 | Modbus response delay Set the main frequenc
— T n q y
~ n2-04 | Modbus communication source of channel 1 o
timeout time (b5-00) to 9 (communication).

Figure 10-30 Setting main frequency through communication

When n0-14 is set to 1 (7310H reference selection), the range of frequency set through
communication is -A2-17 to +A2-17 (Maximum motor frequency). Assume that 0xF448 (-3000) is
input to address 0x7310, and the current frequency has 2 decimal places, then the frequency written
is -30.00 Hz.

Table 10-8 Relationship between master commands and slave responses

Command from the master Response from the slave

ADDR 0TH ADDR O1H

CMD 06H CMD 06H

High bits of parameter 73H High bits of parameter 73H
address address

Low bits of parameter 10H Low bits of parameter 10H
address address

High bits of data content F4H High bits of data content F4H

Low bits of data content 48H Low bits of data content 48H

High bits of CRC 97H High bits of CRC 97H

Low bits of CRC 36H Low bits of CRC 36H
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10.3.2.10 Setting Main Frequency Through MD-BP-M potentiometer
Description

The potentiometer of the MD-BP-M supports the voltage input range of 0 Vto 10 V. Set b5-00/b6-00
(Main frequency source) to 10 (MD-BP-M potentiometer) to select the MD-BP-M potentiometer as the
main frequency source. For specific parameters, see “Table 10-2 Parameters for setting main
frequency source” on page 301. The input ratio 100.0% corresponds to C4-06 (Rated motor
frequency).

When the MD-BP-M potentiometer is used as the frequency source, five different Al curves can be
selected. The Al curve is used to define the relationship between the analog input voltage (or
current) and the corresponding setting. For detailed Al curve setting methods, see “710.71.8 Analog
Input Terminal (Al)” on page 482.

Application instance

For details, see “7.3.6 Al voltage adjustment knob” on page 161.

10.3.2.11 Setting the Main Frequency Through F Connector

Application scenarios

This function is applicable to parameter interconnection, expanding the sources for parameter
setting. You can select different parameters as the main frequency source as needed.

Description

Set b5-00 [Main frequency source] to "Other: [F Connector]". You can select any parameter from L22
[Floating-point connector 1] to L33 [Floating-point connector 12] as the frequency source. That is, by
setting the parameter number of a floating-point connector, the value of that connector can be read
as the main frequency reference. It is used for extension of common sources.

Application instance

The following example uses F connector parameter L2244 [Al1 input value] to illustrate the usage
method when the main frequency source is F connector.

1. Set b5-00 to [Other].
2. In the pop-up options, locate L22 [Floating-point connector 1] and select L2244 [AlT input value].

After setting is done, Al1 input value is used as the main frequency source. After Al1 curve is set, the
frequency reference can be calculated based on the All input voltage.

10.3.3  Selecting the Auxiliary Frequency Reference Source
Function description

There are multiple auxiliary frequency reference sources including digital setting, Al1, Al2, pulse
input, multi-reference, simple PLC, PID, communication setting, MD-BP-M, and F connector. You can
select the source through b5-02 and b6-02.
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When the auxiliary frequency source is set to "0: 0", the auxiliary frequency is set to 0. When the
auxiliary frequency source is set to other options, the frequency is set in percentage. The base value
(100%) is determined by A2-04 [Frequency per-unit base value].

When the auxiliary frequency is used as a reference source, it is set in the same way as the main
frequency reference. The setting of the auxiliary frequency is similar to that of main frequency. The
main and auxiliary frequency references are outputted after main and auxiliary operations.

Auxiliary frequency source of the set channel
b5-02/b6-02

=

?

Alinput mode ANl

E2-38
(a1 @ F——f o10v (st re e 2
0-20 mA
Al input mode A2
E2-38
[A2 [@—— o10v (st e e 3
0-20 mA
Only DI5 can be .
used for pulse input. E4-00 (015 is used for pulse input.) Pulse input Auxiliary
[ 05 [@] E4-07 (select the HDI two-point curve) s frequency
E4-0810 E4-11 (set the Hoi curve.) input
selection
DI @ Multi-reference
E0-00 to E0-03
o2 | () .
b3 [ @ b8-09 to bg-2
DI4 @ (set 16 frequency references.)
Simple PLC
,
PID
5
Communication
5
10
[ Fcomnector | ————»{ Other

Figure 10-31 Auxiliary frequency reference source selection

There are multiple auxiliary frequency gain coefficient sources including digital setting, Al1, Al2,
pulse input, multi-reference, simple PLC, PID, communication setting, MD-BP-M, main frequency,
and F connector. You can set through b5-06 and b6-06.

Be default, the auxiliary frequency gain factor source is set to "0: 100.0%", that is, the auxiliary
frequency gain factor is 100.0%. When the auxiliary frequency gain factor source is set to other
options, the frequency is set in percentage. The base value (100%) is determined by A2-04 (Per-unit
frequency base value).

The method for setting the auxiliary frequency gain coefficient can refer to the main frequency
setting. The auxiliary frequency is multiplied by the auxiliary frequency gain coefficient, then limited
by the auxiliary frequency limit, and finally output as the auxiliary frequency.
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Source of auxiliary frequency gain factor
b5-06/b6-06

x

100% 0

T

Al input mode

[an [@ F——] oov (seebme e}
0-20 mA

Al

N)

Al input mode

‘ Al2 ‘@}—" 0-10v (Sels(fi\;i\acurva)

A2

w

[o-20ma | Auxiliary
Only DI5 can be frequency
used for pulse input. E4-00 (015 is used as HDI.) Pulse input gain factor
[ 05 [@A] E4-07 (selec the D1 two-p ) 5 input
E4-08 t0 E4-17 (set the HOI curve.) selection

on_[¢) muls-
E0-00 to E0-03
Di2 @ (set the multi-reference function.) reference 6
DENEZ) b8-09 to b8-24
(et 16 requency references.)
e @D

Simple PLC

Group P1 parameters
Group P2 parameters

Communication
Group n2/n3 9

parameters

|

PID

|

MD-BP-M 10

Main frequency 1

i

F Connector Other

Figure 10-32 Selection of auxiliary frequency gain coefficient source

Source of auxiliary frequency gain factor
b5-06 b6-06

Auxiliary frequency source
b5-02 b6-02
D‘ i Auxiliary frequency

Min Y

Auxiliary frequency limiting
b5-34 b6-34

[ o——

Figure 10-33 Final effective process of auxiliary frequency and auxiliary frequency gain coefficient
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Related parameters

Param. Name Value range Default DESET A
value
b5-02 Auxiliary 0: 0 (Invalid) Defines the auxiliary frequency source.
(b6-02) frequency 2: Al Value description:
source

(FO-31) 3: AI2 0: 0 - The auxiliary frequency is set to 0.
5: HDI 2: Al1 - The frequency is input through current or voltage signal from Al1. The
6: Multi- frequency is calculated according to the preset Al curve.
reference 3: Al2 - The auxiliary frequency reference is input through using current or
7: Simple PLC voltage signals input from Al2. The corresponding frequency value is

calculated according to the preset Al curve.

8: PID

9:

Communication

10: MD-BP-M

Other: F

connector

5: HDI pulse - The frequency is set through the pulse frequency of the DI5. The
frequency is calculated based on the curve of the relationship between the

pulse frequency and the set frequency.

6: Multi-reference - In the multi-reference mode, combinations of different DI
terminal states correspond to different frequency references. The four multi-
reference terminals can provide 16 state combinations, corresponding to 16

reference values.

7: Simple PLC - Simple PLC is a multi-speed reference that can control the
operating time and acceleration/deceleration time. Multi-reference
parameters are used to set the frequency. The simple PLC module is used to
set the operating time and acceleration/deceleration time of each frequency.

Up to 16 speeds can be set.
8: PID - The auxiliary frequency is set through PID.

9: Communication - The auxiliary frequency is set through communication.

You can set the frequency through remote communication.

10: MD-BP-M potentiometer - The auxiliary frequency gain coefficient is set
through the MD-BP-M potentiometer.

Other: F connector

A parameter number is set for a floating-point connector, and the value of
the connector is read as the reference value. It is used for extension of

common sources.
Note:

The addresses for the auxiliary frequency set through communication are
0x1000 (dedicated for Modbus) and 0x7310 (CAN and Modbus). When writing
frequency through communication using address 0x1000, the setting option
is determined by n0-13. When writing frequency through communication

using address 0x7310, the setting option is determined by n0-14.
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Param. Name Value range Default Szl e
value
b5-06 Auxiliary 0: [Rated 0 Defines the auxiliary frequency reference gain factor source.
(b6-06) frequency gain | Frequency Value description:
coefficient (100%)]
(FO-35) source . 0: 100% - The gain factor of auxiliary frequency reference is set to 100%.
- 2: Al1 - The gain factor of auxiliary frequency reference is input by current or
3:A12 voltage signal through AlT and calculated according to the preset Al curve.
5: HDI (MD6105) 3: Al2. The gain coefficient of the main frequency reference is input by the
6: Multi- current or voltage signal through Al2 and calculated according to the preset
reference Al curve.
7: Simple PLC 5: HDI reference. The gain coefficient of the auxiliary frequency is set by the
a: PID pulse frequency of DI5 and calculated according to the corresponding
mapping curve.
z.ommunication 6: Multi-reference. When multi-reference is used as the source for the gain
coefficient of the auxiliary frequency, different combinations of DI terminal
10: MD-BP-M states correspond to different values. The four multi-reference terminals can
potentiometer provide 16 state combinations, corresponding to 16 references.
11: Main 7: Simple PLC. Simple PLC is a multi-reference operation command that can
frequency control the operating time and acceleration and deceleration time. Each
Other: F reference is set through a multi-reference parameter. The simple PLC module
connector sets the operating time and acceleration/deceleration time for each
reference and supports up to 16 speeds.
8: PID. The gain coefficient of the auxiliary frequency reference is set through
PID.
9: Communication. The gain coefficient of the auxiliary frequency reference is
set through communication. In this mode, the gain coefficient is input
through remote communication. It is applicable to scenarios requiring remote
control or centralized control of multiple devices.
10: MD-BP-M potentiometer - The auxiliary frequency gain coefficient is set
through the MD-BP-M potentiometer.
11: Main frequency. The gain coefficient of the auxiliary frequency reference
is set through the main frequency per-unit value.
Note: The effective auxiliary frequency reference is the product of current
auxiliary frequency and the auxiliary frequency gain factor. For example, if
the current auxiliary frequency is set to 50 Hz, b5-06 is set to
"Communication”, and the gain factor is set to 50%, the effective auxiliary
frequency reference is 50 x 50% = 25 Hz.
b5-34 Auxiliary 0.0 to 800.0 800.0% This parameter limits the final effective auxiliary frequency. The final effective
(b6-34) frequency auxiliary frequency is obtained after limiting.
limiting
(FO-36)

341




Common Functions

10.3.4  Selecting Source of Main Frequency and Auxiliary Frequency
Superposition
Application scenarios

This function applies to cases where the final frequency reference is not determined solely by the
main frequency, but rather by a combined calculation of main and auxiliary frequencies.

Description

Main and auxiliary frequency operation is used to set the frequency reference by performing
operations on the main frequency and auxiliary frequency. Set FO-32 (b5-03) [Main and auxiliary
frequency operation] to define the relationship between the target frequency and the main/auxiliary
frequency operation. The default value is "0: Main frequency + Auxiliary frequency". The main
frequency and auxiliary frequency are calculated in percentage (%). The frequency reference is the
product of the calculation result and A2-04 [Per-unit frequency base value].

The following five main and auxiliary calculation relationships are available.

e 0[Main frequency + Auxiliary frequency]: The main frequency is superimposed by the auxiliary
frequency as the target frequency.

e 1[Main frequency - Auxiliary frequency]: The target frequency is set by subtracting the auxiliary
frequency from the main frequency

e 2[Max (IMain|, |JAuxiliary|)]: The target frequency is the higher of the original absolute values of
the main and auxiliary frequencies (without the absolute value symbol).

e 3 [Min(|Main|, |Auxiliary])]: The target frequency is the smaller of the original absolute values of
the main and auxiliary frequencies (without the absolute value symbol).

e 4[Main frequency x Auxiliary frequency]: The target frequency is the product of main frequency
and auxiliary frequency.

e 5 [Switchover between main frequency and auxiliary frequency]: The main frequency or backup
frequency is selected through the DI or switchover source.

For example, when the main frequency is 100%, the auxiliary frequency is 30%, and A2-04 [Per-unit
base value of frequency] is 50.00 Hz. When b5-03 [Main and auxiliary frequency calculation
relationship] is set to 1 [Main frequency - Auxiliary frequency], the frequency reference value is
(100% - 30%) x 50.00 = 35.00 Hz.
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Main frequency reference gain coefficient
b5-05/b6-05 Operational relationship betwen main and auxiliary frequencies

b5-03 b6-03

Main frequency reference
L o— )

Auxiliary frequency reference gain coefficient

b5-06/b6-06

Auxiliary frequency reference
Co——

Figure 10-34 Diagram of main and auxiliary frequency reference input

Frequency
reference

10.3.5 Setting Jog Frequency and Additional Frequency

Application scenarios

In addition to the main frequency and auxiliary frequency, each setting channel has two jog
frequencies. Jog frequency 1 is active only when jog command 1 is active, and jog frequency 2 is

active only when jog command 2 is active.

Set b5-04 and b6-04 to define the additional frequency of two setting channels, which is used for
speed adjustment without ramp-up/down time. The additional frequency is active only during
normal operation. The effective additional frequency is superimposed directly to the output of the

ramp function generator.

Description

The following figure shows the relationship between the main frequency, auxiliary frequency, jog

frequency, and additional frequency.

Main frequency reference gain coefficient
b5-05 b6-05 Operational relationship betwen X and Y

T b5-03 b6-03

Additional frequency reference

: Jog command b5-04 b6-04
Main frequency reference b1-06 b1-07
[ o— X >—
Operating
Target frequency
Auxiliary frequency reference gain coefficient Main/Auxiliary frequency frequency ﬂ
b5-06 b6-06 reference 0 processing
X Target frequency
b5-07- b5-08 1 reference
—0
Auxiliary frequency reference b6-07 b6-08
Y
[ >—— / b5-09 b5-10 2
b6-09- b6-10 @”

Figure 10-35 Frequency reference channel
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Related parameters

Table 10-9 Related parameters

Param. Name Default value Value range Description
b5-04 Auxiliary frequency |0 0: Inactive Defines the additional frequency source of the setting
source 50 Al channel 1.
3: AR Options:

5: HDI pulse reference
6: Multi-reference

7: Simple PLC

8: PID

9: Communication

10: MD-BP-M

potentiometer

Others: F connector

0: Inactive - The additional frequency is set to 0.

2: Al1 - The additional frequency is input through current
or voltage signal from Al1. The frequency is calculated

according to the preset Al curve.

3: AI2 - The additional frequency is input through current
or voltage signal from AlI2. The corresponding frequency

value is calculated according to the preset Al curve.

5: HDI pulse. The additional frequency is set through the
pulse frequency of the DI5. The frequency is calculated
based on the curve of the relationship between the pulse

frequency and the set frequency.

6: Multi-reference In the multi-reference mode,
combinations of different DI terminal states correspond to
different frequency reference. The four multi-reference
terminals can provide 16 state combinations,

corresponding to 16 reference values.

7: Simple PLC - Simple PLC is a multi-speed reference that
can control the operating time and acceleration/
deceleration time. Multi-reference parameters are used to
set the frequency. The simple PLC module is used to set
the operating time and acceleration/deceleration time of

each frequency. Up to 16 speeds can be set.

Continued

-344-



Common Functions

Param. Name Default value Value range Description
b5-04 Auxiliary frequency |0 0: Inactive Continued
source 2: Al 8: PID - The additional frequency is set through PID.
3: AI2 9: Communication - The additional frequency is set

5: HDI pulse reference
6: Multi-reference

7: Simple PLC

8: PID

9: Communication

10: MD-BP-M

potentiometer

Others: F connector

through communication. In this mode, the additional
frequency is input through remote communication. Itis
applicable to scenarios requiring remote control or

centralized control of multiple devices.

10: Potentiometer MD-BP-M The auxiliary frequency is set
through the potentiometer MD-BP-M.

Other: F connector - A parameter is set for a floating-point
connector, and the value of the connector is read as the
additional frequency. It is used for extension of common

sources.
Note:

The address for setting additional frequency through

communication is 0x1000 (Modbus-specific) and 0x7310

(CAN and Modbus). When writing frequency through
communication using address 0x1000, the setting option
is determined by n0-13. When writing frequency through
communication using address 0x7310, the setting option
is determined by n0-14. The additional frequency is

superimposed directly to the frequency reference.
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Param. Name Default value Value range Description
b5-07 Source of jog 0 0: b5-08 Defines the source of jog frequency 1.
(FO-56) frequency 1 2: Al Options:
3: AI2 0: b5-08 - The jog 1 frequency is set through b5-08. set by
5: HDI pulse reference the parameter (b508).
6: Multi-reference 2: Al1 - The jog frequency 1 is input through current or
voltage signals from Al and calculated according to the
7: Simple PLC preset Al curve.
8: PID . .
3: AI2 - The jog frequency 1 is input through current or
9: Communication voltage signal from Al2 and calculated according to the
10: MD-BP-M preset Al curve.
potentiometer 5: HDI pulse. The jog 1 frequency is set by using the pulse
Others: F connector frequency of the DI5 and calculated according to the
corresponding mapping curve.
6: Multi-reference When multi-reference is used as the jog
1 frequency source, different combinations of DI terminal
states correspond to different frequency references. The
four multi-reference terminals can provide 16 states,
corresponding to 16 frequencies.
7: Simple PLC - Simple PLC is a multi-speed reference that
can control the operating time and acceleration/
deceleration time. Each reference is set through a multi-
reference parameter. The simple PLC module sets the
operating time and acceleration/deceleration time for
each reference and supports up to 16 speeds.
8: PID - The jog frequency 1 is set through PID.
9: Communication - The jog frequency 1 is set through
communication. In this mode, the jog frequency 1 is input
through remote communication. It is applicable to
scenarios requiring remote control or centralized control
of multiple devices.
10: Potentiometer MD-BP-M The auxiliary frequency is set
through the potentiometer MD-BP-M.
Others: F connector
A parameter is set for a floating-point connector, and the
value of the connector is read as jog frequency 1. Itis used
for extension of common sources.
b5-07 and F0-56 have the same function. b5-07 changes
automatically along with FO-56.
b5-08 Digital reference of | 2.00 Hz -50.00 Hz to +50.00 Hz Defines the digital reference of jog frequency 1.
(FO-57) jog frequency 1 When b5-07 is set to 0, this parameter is active.

b5-08 and F0-57 are the same parameter. After FO-57 is

modified, b5-08 is automatically synchronized.
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Param.

Name

Default value

Value range

Description

b5-09

(FO-58)

Source of jog

frequency 2

0

0: b5-10

2: Al

3: AI2

5: HDI pulse reference
6: Multi-reference

7: Simple PLC

8: PID

9: Communication

10: MD-BP-M

potentiometer

Others: F connector

Defines the source of jog frequency 2.
Options:

0: b5-10/b6-10 - The jog frequency 2 is set through b5-10/
b6-10. set by the parameter (b510).

2: Al1 - The jog frequency 2 is input through current or
voltage signals from Al and calculated according to the

preset Al curve.

3: AI2 - The jog frequency 2 is input through current or
voltage signal from Al2 and calculated according to the

preset Al curve.

5: HDI pulse. The jog 2 frequency is set by using the pulse
frequency of the DI5 and calculated according to the

corresponding mapping curve.

6: Multi-reference. When multi-reference is used as the jog
2 frequency source, different combinations of DI terminal
states correspond to different frequency references. The
four multi-reference terminals can provide 16 states,

corresponding to 16 frequencies.

7: Simple PLC - Simple PLC is a multi-speed reference that
can control the operating time and acceleration/
deceleration time. Each reference is set through a multi-
reference parameter. The simple PLC module sets the
operating time and acceleration/deceleration time for

each reference and supports up to 16 speeds.
8: PID - The jog frequency 2 is set through PID.

9: Communication - The jog frequency 2 is set through
communication. When selecting the source, you can set
the jog frequency 2 through remote communication. It is
applicable to scenarios requiring remote control or

centralized control of multiple devices.

10: Potentiometer MD-BP-M The auxiliary frequency is set

through the potentiometer MD-BP-M.
Others: F connector

A parameter is set for a floating-point connector, and the
value of the connector is read as jog frequency 2. It is used

for extension of common sources.

b5-09 and F0-58 have the same function. b5-09 changes

automatically along with FO-58.

b5-10

(FO-59)

Digital reference of

jog frequency 2

-2.00 Hz

-50.00 Hz to +50.00 Hz

Defines the digital reference of jog frequency 2.
When b5-09 is set to 0, b5-10 is active.

b5-10 and F0-59 are the same parameter. After F0-59 is

modified, b5-10 is automatically synchronized.
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Param. Name Default value Value range Description
b6-04 Auxiliary frequency |0 0: Inactive Defines the additional frequency source.
source 2: Al Options:
3:AI2 0: 0 - The additional frequency is set to 0.

5: HDI pulse reference
6: Multi-reference

7: Simple PLC

8: PID

9: Communication

10: MD-BP-M

potentiometer

Others: F connector

2: Al - The additional frequency is input through current
or voltage signal from AI1. The frequency is calculated

according to the preset Al curve.

3: AI2 - The additional frequency is input through current
or voltage signal from Al2. The corresponding frequency

value is calculated according to the preset Al curve.

5: HDI pulse. The additional frequency is set through the
pulse frequency of the DI5. The frequency is calculated
based on the curve of the relationship between the pulse

frequency and the set frequency.

6: Multi-reference In the multi-reference mode,
combinations of different DI terminal states correspond to
different frequency reference. The four multi-reference
terminals can provide 16 state combinations,

corresponding to 16 reference values.

7: Simple PLC - Simple PLC is a multi-speed reference that
can control the operating time and acceleration/
deceleration time. Multi-reference parameters are used to
set the frequency. The simple PLC module is used to set
the operating time and acceleration/deceleration time of

each frequency. Up to 16 speeds can be set.
8: PID - The additional frequency is set through PID.

9: Communication - The additional frequency is set
through communication. In this mode, the additional
frequency is input through remote communication. It is
applicable to scenarios requiring remote control or

centralized control of multiple devices.

10: Potentiometer MD-BP-M The auxiliary frequency is set

through the potentiometer MD-BP-M.

Other: F connector - A parameter is set for a floating-point
connector, and the value of the connector is read as the
additional frequency. It is used for extension of common

sources.
Note:

The addresses for setting the additional frequency
through communication are 0x1000 (dedicated for
Modbus) and 0x7310 (CAN and Modbus). When writing
frequency through communication using address 0x1000,
the setting option is determined by n0-13. When writing
frequency through communication using address 0x7310,
the setting option is determined by n0-14. The additional
frequency is superimposed directly to the frequency

reference.
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Param.

Name

Default value

Value range

Description

b6-07

Source of jog

frequency 1

0

0: b6-08

2: Al

3: AI2

5: HDI pulse reference
6: Multi-reference

7: Simple PLC

8: PID

9: Communication

10: MD-BP-M

potentiometer

Others: F connector

Defines the source of jog frequency 1.
Options:

0: b5-08 - The jog 1 frequency is set through b5-08. set by
the parameter (b6-08).

2: Al1 - The jog frequency 1 is input through current or
voltage signals from Al and calculated according to the

preset Al curve.

3: AI2 - The jog frequency 1 is input through current or
voltage signal from Al2 and calculated according to the

preset Al curve.

5: HDI pulse. The jog 1 frequency is set by using the pulse
frequency of the DI5 and calculated according to the

corresponding mapping curve.

6: Multi-reference When multi-reference is used as the jog
1 frequency source, different combinations of DI terminal
states correspond to different frequency references. The
four multi-reference terminals can provide 16 states,

corresponding to 16 frequencies.

7: Simple PLC - Simple PLC is a multi-speed reference that
can control the operating time and acceleration/
deceleration time. Each reference is set through a multi-
reference parameter. The simple PLC module sets the
operating time and acceleration/deceleration time for

each reference and supports up to 16 speeds.
8: PID - The jog frequency 1 is set through PID.

9: Communication - The jog frequency 1 is set through
communication. In this mode, the jog frequency 1 is input
through remote communication. It is applicable to
scenarios requiring remote control or centralized control

of multiple devices.

10: Potentiometer MD-BP-M The auxiliary frequency is set

through the potentiometer MD-BP-M.
Others: F connector

A parameter is set for a floating-point connector, and the
value of the connector is read as jog frequency 1. Itis used

for extension of common sources.

b6-08

Digital reference of

jog frequency 1

2.00 Hz

-50.00 Hz to +50.00 Hz

Defines the digital reference of jog frequency 1. It is valid
when b6-07 is set to 0.
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Param.

Name

Default value

Value range

Description

b6-09

Source of jog

frequency 2

0

0: b6-10

2: Al

3: AI2

5: HDI pulse reference
6: Multi-reference

7: Simple PLC

8: PID

9: Communication

10: MD-BP-M

potentiometer

Others: F connector

Defines the source of jog frequency 2.
Options:

0: b5-10/b6-10 - The jog frequency 2 is set through b5-10/
b6-10. set by the parameter (b6-10).

2: Al1 - The jog frequency 1 is input through current or
voltage signals from Al and calculated according to the

preset Al curve.

3: AI2 - The jog frequency 1 is input through current or
voltage signal from Al2 and calculated according to the

preset Al curve.

5: HDI pulse. The jog 2 frequency is set by using the pulse
frequency of the DI5 and calculated according to the

corresponding mapping curve.

6: Multi-reference - When multi-reference is used as the
source of jog frequency 2, different combinations of DI
terminal states correspond to different frequency
references. The four multi-reference terminals can provide

16 states, corresponding to 16 frequencies.

7: Simple PLC - Simple PLC is a multi-speed reference that
can control the operating time and acceleration/
deceleration time. Each reference is set through a multi-
reference parameter. The simple PLC module sets the
operating time and acceleration/deceleration time for

each reference and supports up to 16 speeds.
8: PID - The jog frequency 2 is set through PID.

9: Communication - The jog frequency 2 is set through
communication. When selecting the source, you can set
the jog frequency 2 through remote communication. It is
applicable to scenarios requiring remote control or

centralized control of multiple devices.

10: Potentiometer MD-BP-M The auxiliary frequency is set

through the potentiometer MD-BP-M.
Others: F connector

A parameter is set for a floating-point connector, and the
value of the connector is read as jog frequency 1. Itis used

for extension of common sources.

b6-10

Digital reference of

jog frequency 2

-2.00 Hz

-50.00 Hz to +50.00 Hz

Defines the digital reference of jog frequency 2. This

parameter is active when b6-09 is set to 0.

10.3.6

Application scenarios

Frequency Reference Limits

can be achieved by setting frequency limits.
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Operating principles

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

When C4-06 [Rated motor frequency] is set to a value higher than C4-10 [Maximum motor
frequency], the maximum motor frequency is equal to the rated motor frequency.

The frequency reference limits include the positive frequency upper limit, positive frequency lower
limit, negative frequency upper limit, and negative frequency lower limit.

The active positive frequency upper limit is limited by the combination of three parameters: C4-10
[Maximum motor frequency], d1-05 [Source of positive frequency upper limit 2], and d1-03 [Digital
reference of positive frequency upper limit 1]. The minimum value of the three parameters is used as
the positive frequency upper limit of the frequency reference.

For the positive frequency lower limit, the two limit parameters are C4-11 [Minimum motor
frequency] and d1-07 [Digital reference of positive frequency lower limit]. The maximum values of
the two parameters are the final effective limit of the positive frequency lower limit of the frequency
reference. The negative frequency limits are similar.

The frequency reference is also limited by the positive/negative speed limits of the RFG (ramp
function generator) after being input into the RFG. The positive speed upper limit of RFG is limited
only by the smaller of C4-10 [Maximum motor frequency] and d1-05 [Selection of positive frequency
upper limit 2]. The negative speed upper limit of RFG is limited by the higher of C4-10 [Maximum
motor frequency] and d1-06 [Selection of negative frequency upper limit 2].

Digital setting of positive
frequency upper limit 1

d1-03

Output of positive
frequency upper limit 2

d1-05

Actual positive frequency
upper limit

Min

Maximum motor
frequency

C4-10

Figure 10-36 Effective positive upper limit
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Absolute value of digital
setting of negative
frequency upper limit 1

d1-04

Absolute value of the Min
output of negative
frequency upper limit 2

d1-06

Actual negative frequency

Min upper limit

Maximum motor
frequency

C4-10

Figure 10-37 Effective positive lower limit

Digital setting of positive
frequency lower limit 1

d1-07

Actual positive frequency
lower limit

Max

Minimum motor frequency

C4-11

Figure 10-38 Active negative upper limit

Absolute value of digital
setting of negative
frequency lower limit 1

d1-08

Actual negative frequency
lower limit

Max

Minimum motor frequency
C411

Figure 10-39 Active negative lower limit
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Related parameters

Table 10-10 Parameters related to the frequency reference limit

Param. Name Default value Value range Description
F1-06 Rated motor 50.00 Hz 0.01 Hz to 599.00 Hz Set this parameter based on the rated frequency on
(C4-06) frequency the motor nameplate.
C4-06 and F1-06 are the same. C4-06 changes
together with F1-06 automatically.
F1-10 Maximum frequency 50.00 Hz C4-06 to 599.00 Hz Indicates the allowed maximum frequency of the
(C4-10) of the motor motor.
C4-10 and F1-10 are the same. C4-10 changes
together with F1-10 automatically.
F1-11 Minimum frequency 0 0.00 Hz to C4-10 Indicates the allowed minimum frequency of the
(C4-11) of the motor motor.
C4-11 and F1-11 are the same. C4-11 changes
together with F1-11 automatically.
d1-03 Positive frequency 800.0% d1-07 to 800.0% Limits the maximum positive operating frequency. It
(F2-22) upper limit 1 is a per-unit value based on the rated frequency of
the motor, that is, the value 100% indicates the rated
motor frequency.
d1-03 and F2-22 are the same. d1-03 changes
together with F2-22 automatically.
d1-04 Negative frequency -800.0% 800.0% to d1-08 Limits the maximum negative operating frequency. It
(F2-23) upper limit 1 is a per-unit value based on the rated frequency of

the motor, that is, the value 100% indicates the rated

motor frequency.

d1-04 and F2-23 are the same. d1-04 changes
together with F2-23 automatically.
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Param. Name Default value Value range Description
d1-05 Positive frequency 0: 800% Defines the maximum positive operating frequency. It
(F2-24) upper limit 2 50 Al is a per-unit value based on the rated motor
frequency, that is, the value 100% indicates the rated
3: Al

5: HDI pulse setting
(active only for
MD6105S)

6: Multi-reference
7: Simple PLC

8: PID

9: Communication

10: MD-BP-M

potentiometer

Others: F connector

motor frequency.
Options:

0: 800% - The positive frequency upper limit is set to
800%.

2: Al - The positive frequency upper limit is input by
using current or voltage signals from Al1 and

calculated according to the preset Al curve.

3: Al2 - The positive frequency upper limit is input by
current or voltage signal through Al2 and calculated

according to the preset Al curve.

5: HDI pulse. - The forward frequency upper limit is
set through the pulse frequency of the DI5. The
frequency is calculated based on the curve of the
relationship between the pulse frequency and the set

frequency.

6: Multi-reference. - When multi-reference is used as
the forward frequency upper limit, combinations of
different DI states correspond to different
frequencies. The four multi-reference terminals can
provide 16 state combinations, corresponding to 16

limit values.

7: Simple PLC - Simple PLC is a multi-speed reference
that can control the operating time and acceleration/
deceleration time. Multi-reference parameters are
used to set the positive frequency upper limit. The
simple PLC module is used to set the operating time
and acceleration/deceleration time of each

frequency. Up to 16 speeds can be set.

8: PID - The positive frequency upper limit is set

through PID.

9: Communication - The positive frequency upper
limit is set through communication. The positive
frequency upper limit can be set through remote

communication.

10: MD-BP-M potentiometer. The forward frequency
upper limit 2 is set through the MD-BP-M

potentiometer.

Other: F connector - The positive frequency upper
limit depends on the value of the selected F

connector.
Note:

The effective positive frequency upper limit is the
smaller of d1-03 and d1-05.
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Param. Name Default value Value range Description
d1-06 Negative frequency 1 0: -800% Limits the maximum negative operating frequency. It
(F2-25) upper limit selection 1: Inverted value of is a per-unit value based on the rated frequency of

positive frequency

upper limit
2: Al
3:Al2

5: HDI pulse setting
(active only for
MD610S)

6: Multi-reference
7: Simple PLC

8: PID

9: Communication

10: MD-BP-M

potentiometer

Others: F connector

the motor, that is, the value 100% indicates the rated

motor frequency.
Options:
0: -800% - The upper limit is set to -800%.

1: Inverted value of positive frequency upper limit -

The inverted value of d1-03 is used as the upper limit.

2: Al1 - The negative frequency upper limit is input by
using current or voltage signals from AlT and

calculated according to the preset Al curve.

3: Al2 - The negative frequency upper limit is input by
current or voltage signal through Al2 and calculated

according to the preset Al curve.

5: HDI pulse. - The reverse frequency upper limit is
set through the pulse frequency of the DI5. The
frequency is calculated based on the curve of the
relationship between the pulse frequency and the set

frequency.

6: Multi-reference - When multi-reference is used as
the reverse frequency upper limit, combinations of
different DI states correspond to different
frequencies. The four multi-reference terminals can
provide 16 state combinations, corresponding to 16

limit values.
7: Simple PLC

Simple PLC is a multi-reference used to control the
running time and acceleration/deceleration time.
Multi-reference parameters are used to set the
reverse frequency upper limit. The simple PLC
module is used to set the running time and
acceleration/deceleration time of each frequency. Up

to 16 speeds can be set.

8: PID - The negative frequency upper limit is set
through PID.

9: Communication - The negative frequency upper
limit is set through communication. The reverse
frequency upper limit can be input through remote

communication.

10: MD-BP-M potentiometer. The forward frequency
upper limit 2 is set through the MD-BP-M

potentiometer.

Other: F connector - The negative frequency upper

limit is set through the F connector.
Note:

The effective negative frequency upper limit is the
smaller of d1-06 and d1-07.
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Param. Name Default value Value range Description
d1-05 Digital setting of 0tod1-04 Limits the minimum positive operating frequency,
positive frequency which is a per-unit value based on the rated
(F2-24)
lower limit frequency of the motor, that is, the value 100%
corresponds to the rated frequency of the motor.
d1-05 and F2-24 are the same. d1-05 changes
together with F2-24 automatically.
d1-08 Digital reference of d1-07to 0 Limits the minimum negative operating frequency,
negative frequency which is a per-unit value based on the rated motor
(F2-27)
lower limit frequency, that is, the value 100% corresponds to the
rated frequency of the motor.
d1-08 and F2-27 have the same function. d1-08
changes automatically along with F2-27.
10.3.7 Define Running Mode in Case of a Frequency Below Minimum Limit

Application scenarios

This function is used to set the AC drive state when the frequency reference of the drive is lower than

the minimum value.

Description

The minimum frequency of the motor defines the minimum output frequency.

If the frequency reference of the drive is lower than C4-11 [Minimum frequency of the motor], set

P0-11 [Operation mode for frequency references lower than the lower limit] to define the

corresponding action of the drive. Four actions are supported: run at the minimum frequency of the

motor, stop, run at zero speed, and coast to stop.

e 0:Run at frequency lower limit

If the frequency reference is lower than the lower limit (U6-08 Positive minimum frequency), the

drive runs at the frequency defined by "U6-08 Positive minimum frequency". In reverse run, if the

frequency reference is lower than the absolute value of the active lower limit (U6-10 Absolute

value of negative minimum frequency), the drive runs at "U6-10 negative minimum frequency".

e 1:Stop

If the frequency reference is lower than the frequency lower limit, the drive stops.

e 2:Run at zero speed

If the frequency reference is lower than the frequency lower limit, the drive runs at zero speed.

e 3: Coastto stop

If the frequency reference is lower than the frequency lower limit, the drive coasts to stop.
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Related parameters

Table 10-11 Parameters related to setting the action at frequencies lower than the minimum value

Param. Name Default value Value range Description
PO-11 Operation mode for 0 0: Run at frequency | Defines the operation mode when the frequency
frequency references lower lower limit reference is lower than the frequency lower limit.

than the minimum motor 3
1: Stop

frequency 2: Run at zero speed | Options:

3: Coast to stop 0: Run at frequency lower limit - During forward run, if
the frequency reference is lower than the frequency
lower limit (U6-08 Minimum positive frequency), the
drive operates at the frequency defined by U6-08.
During reverse run, if the frequency reference is lower
than the absolute value of the frequency lower limit
(U6-10 Absolute value of minimum negative
frequency), the drive operates at the frequency defined

by U6-10.

1: Stop - If the operating frequency is lower than the

frequency lower limit, the drive stops.

2: Run at zero speed. If the frequency reference is
lower than the frequency lower limit, the drive runs at

zero speed.

3: Coast to stop - If the set frequency is below the
effective frequency lower limit, the AC drive coasts to

stop.

10.3.8  Set Frequency Through Terminal

Application scenarios

During remote control of the drive, you can adjust the operating frequency through the DI terminal
instead of communication or analog signal input.

Operating principles

As shown in the following figure, set E0-00 (DI1 function selection) to 6 (Function as UP key for
frequency adjustment) and E0-01 (DI2 function selection) to 7 (Function as DOWN key for frequency
adjustment). Select the base frequency for terminal adjustment during operation through P0-87 [UP/
DOWN base during operation]. When P0-87 is set to the default value 0 [Operating frequency], the
target frequency after terminal adjustment is the current operating frequency (adjusted value),
which means the operating frequency follows the terminal adjustment signal in real time. When DI1
is active high, the current frequency increases. When DI2 is active high, the current frequency
decreases.
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Output frequency/Hz A

Terminal Terminal

Frequency referencef —————-——-——-—— DOWN up

» Time (t)

Operation command
Start

DI1
E0-00=6

DI2 '7

E0-01=7

Figure 10-40 Adjusting frequency through terminals

Additionally, the frequency reference adjusted by UP/DOWN terminals can be retained after stop by
setting P0-88 [Retention of UP/DOWN adjustment at stop]. To retain the frequency reference at
power failure, set P0-88 [UP/DOWN retention selection at stop] to 1 [Retentive] and P0-89 [UP/DOWN
retention selection upon power failure] to 1 [Retentive].
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Related parameters

adjusted by UP/
DOWN key upon

power failure

Param. Name Default value Value range Description
P0-87 Base frequency 0: Operating frequency Defines the frequency base adjusted by UP/DOWN key
for target 1: Frequency reference during operation.
frequency Options:
adjusted by UP/
DOWN key during 0: Operating frequency - When the target frequency is
. adjusted by UP/DOWN key, it increases or decreases based
operation
on the operating frequency.
1: Set frequency - When the target frequency is adjusted
by UP/DOWN key, it increases or decreases based on the
set frequency.
P0-88 Retention of 0: Non-retentive Defines whether the frequency corrected by UP/DOWN is
frequency 1: Retentive retentive when the drive stops.
adjusted by UP/ Options:
DOWN key upon
stop 0: Non-retentive Parameters b5-01 and b6-01 are set
through the operating panel and then adjust the frequency
by the A or ¥ keys or terminal UP or DOWN signals. The
frequency adjustment is cleared when the AC drive stops.
1: Retentive Parameters b5-01 and b6-01 are set through
the operating panel and then adjust the frequency by the
A or V keys or terminal UP or DOWN signals. The
frequency adjustment is retained when the AC drive stops.
P0-89 Retention of 0: Disable Defines whether the frequency adjusted by UP/DOWN is
frequency 1: Active retentive upon power failure.

Options:

0: Disable Parameters b5-01 and b6-01 (digital setting of
main frequency) are set through the operating panel and
then adjusted by the A or ¥ keys or terminal UP or DOWN
signals. The frequency adjustment is cleared upon power

failure.

1: Enable. Parameters b5-01 and b6-01 (digital setting of
main frequency) are set through the operating panel and
then adjusted by the A or ¥ keys or terminals functioning
as UP or DOWN keys. The frequency adjustment is retained

upon power failure.

Application instance

To control operation and frequency of the drive through terminals, do as follows.

1. Set b1-00 [Main command source of control channel 1] to 1 [Terminal control].

2. Set b9-00 [Terminal start/stop module A/B selection] to 0 [Module A].

3. Set b9-01 [Terminal start/stop module A mode] to 1 [IN1 for start].

4. Assign DI1 with the function of terminal control IN1, and assign DI2 and DI3 with frequency

adjustment function. Terminal function setpoint and wiring diagram are as follows:
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10.3.9

Param. Name Setpoint Description
EO-00 DI1 function selection 1 [Terminal start/stop module Operation command
A_INT]
E0-01 DI2 function 6 [Frequency UP adjustment] Used to increase the
frequency.
E0-02 DI3 function 7 [Frequency DOWN Used to reduce the
adjustment] frequency.

Terminal control

Single-wire mode

SWi1 Operation command Set terminal control IN1 through DI1
(@] bn E0-00=1

Increase frequency Set frequency UP adjustment through DI2
DI2 E0-01=6

SW3 Decrease frequency Set frequency DOWN adjustment through DI3

Sw2

s

Figure 10-41 Set Frequency Through Terminal

5. Set P0-87 [UP/DOWN base during operation] to 0 [Operating frequency].

After preceding steps are done, the drive starts running when DI1 closes. The operating frequency
decreases gradually when DI3 closes. The operating frequency increases gradually when DI2 closes.
The command is inactive and the frequency remains unchanged when both DI2 and DI3 close. The
frequency will no longer change once it reaches the upper limit or decreases to the lower limit.

Frequency Reference Source Selection
The frequency reference for each setting channel is defined by the main frequency and auxiliary
frequency.

Main frequency reference x Main frequency reference gain coefficient = Effective main frequency

reference.

Auxiliary frequency reference x Auxiliary frequency reference gain coefficient = Effective auxiliary
frequency reference.

After the preceding operations are performed on the effective main and auxiliary frequency
references, the operation result is used as the input for the ramp function generator.
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10.4

10.4.1

Main frequency reference gain coefficient . ) .
b5-05 b6-05 Operational relationship betwen Xand Y

b5-03 b6-03

Main frequency reference
Co>—/ x

Auxiliary frequency reference gain coefficient
b5-06 b6-06

Frequency
reference

1

Auxiliary frequency reference
L o>—— v

Figure 10-42 Diagram of main and auxiliary frequency reference input

In some cases, frequency regulation needs to be activated directly without being processed with the
acceleration/deceleration time. In this case, an additional frequency reference that activated only
during operation can be provided, which can be superimposed to the output frequency of the ramp
function generator directly.

Torque Reference

Selecting Torque Reference

Similar to frequency reference setting, the drive provides two channels for setting the torque
reference to change the motor operation state. Parameter group b5 corresponds to the setting
channel 1, and group b6 corresponds to the setting channel 2.

You can select the active setting channel through b0-03 [Setting channel selection], as shown below.
When the setting channel 1 is selected, parameters in group b5 are activated. In this case, the torque
reference is set by parameters in group b5. When the setting channel 2 is selected, parameters in
group b6 are activated. In this case, the torque reference is defined by parameters in group bé6.

B B Setting channel selection
b5-24, b5-26 5005
:
channel 1

b5-13 0 Torque
Torque reference of reference
S S
Torque reference of

0O
O :

b6-13

Additional torque of
channel2

b6-24, b6-26

Figure 10-43 Torque reference source
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You can also set the additional torque, which is active only during normal operation. The effective
additional torque is superimposed directly to the output torque. For details, see “10.4.117 Setting
Supplementary Torque” on page 389.

10.4.2  Selecting Torque Reference Source

Function description

The setting channel 1 is activated by default. The motor control mode needs to be set to torque
control (d0-01 =1). b5-13 (Torque reference source) allows you to select the torque setting method,
such as digital setting, Al, multi-reference, and communication, which is similar to frequency
reference source.

The torque reference is set in percentages, whose base value (100%) is defined by A2-06 [Per-unit
torque base value].
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Related parameters

Table 10-12 Related parameters

Param.

Description

Value range

Default value

Description

b5-13 (b6-13)

Torque reference

source

0: b5-14

2: Al

3:Al2

5: HDI pulse reference
(active only for MD610S)

6: Multi-reference

7: Simple PLC

8: PID

9: Communication

10: MD-BP-M

potentiometer

Others: F connector
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0: Digital setting. The torque reference source is the

"digital setting of torque reference".

2: Al1. The torque reference is input by current or
voltage signal through Al1 and calculated

according to the preset Al curve.

3: Al2. The torque reference is input by current or
voltage signal through Al2 and calculated

according to the preset Al curve.

5: HDI pulse reference. The torque reference is set
by the pulse frequency input through DI and
calculated according to the corresponding

mapping curve.

6: Multi-reference - When multi-reference is used
as the torque reference source, different
combinations of DI terminal states correspond to
different references. The four multi-reference
terminals can provide 16 states, corresponding to

16 frequencies.

7: Simple PLC - Simple PLC is a multi-speed
operation command that can control the operating
time and acceleration and deceleration time. Each
reference is set through a multi-reference
parameter. The simple PLC module sets the
operating time and acceleration/deceleration time

for each reference and supports up to 16 speeds.
8: PID - The torque reference is set through PID.

9: Communication - The torque reference is set
through communication. Torque reference is set
through remote communication. The drive must be
installed with a communication card to for
communication with the host controller. This mode
is suitable for remote control or centralized control

on multiple devices.

10: MD-BP-M potentiometer. The forward
frequency upper limit 2 is set through the MD-BP-M

potentiometer.

Other: F connector - A parameter number is set for
a floating-point connector, and the value of the
connector is used as the torque reference. It is used

for extension of common sources.
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Param. Description Value range Default value Description
b5-19 (b6-19) Speed limit sourcein | 0 0: b5-20 Defines the speed limit source.
torque control mode 1: Speed channel Value description:
0: b5-20. The speed limit source in torque mode is
digital setting. The speed limit set by b5-20 is
active.
1: Speed channel - The speed limit is set through
the speed channel in torque control mode.
b5-20 (b6-20) Digital setting of 100.0% -800.0 % to +800.0% Defines the digital reference value of the speed
speed limit in torque limit, which is active when the "Speed limit source"
control mode is set to "0: b5-20".
b5-21 (b6-21) Speed limit bias 0 0: Bidirectional bias Defines the speed limit bias mode in the torque

mode in torque

mode

1: Uni-directional bias

2: Overspeed control

mode

mode.
Value description:

0: Bidirectional bias - The bias is effective for both

directions (forward and reverse).

1: Unidirectional bias - The bias is effective only for

one direction (opposite to the limit direction).

2: Overspeed control mode - The bias is effective
for both directions (forward and reverse), and the
absolute values of positive and negative speed

limits are equal to the speed limit plus the bias.
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Param.

Description

Value range

Default value

Description

b5-22 (b6-22)

Speed limit bias
source in torque

control mode

0: b5-23
2: Al
3:AI2

5: HDI pulse reference
(active only for MD610S)

6: Multi-reference
7: Simple PLC

8: PID

9: Communication

10: MD-BP-M

potentiometer

Others: F connector

Defines the speed limit bias source.
Value description:
0: b5-23 - The speed limit bias is set through b5-23.

2: Al1. The speed limit offset is input by current or
voltage signals through AI1 and calculated

according to the preset Al curve.

3: Al2. The speed limit offset is input by current or
voltage signal through Al2 and calculated

according to the preset Al curve.

5: HDI pulse. The speed limit offset is set by using
the pulse frequency input through D14 and
calculated according to the corresponding

mapping curve. (Valid only for MD610S)

6: Multi-reference - When multi-reference is used
as the source, combinations of different DI states
correspond to different frequencies. The four multi-
reference terminals can provide 16 state

combinations, corresponding to 16 references.

7: Simple PLC - Simple PLC is a multi-speed
operation command that can control the operating
time and acceleration and deceleration time. Each
reference is set through a multi-reference
parameter. The simple PLC module sets the
operating time and acceleration/deceleration time

for each reference and supports up to 16 speeds.

8: PID - Select the PID output as the speed limit

offset source.

9: Communication. The speed limit bias is set
through communication. When selecting the
source, you can set the speed limit offset through
remote communication. It is applicable to scenarios
requiring remote control or centralized control of

multiple devices.

10: MD-BP-M potentiometer. The forward
frequency upper limit 2 is set through the MD-BP-M

potentiometer.

Other: F connector - A parameter number is set for
a floating-point connector, and the value of the
connector is used as the speed limit bias source. It

is used for extension of common sources.

b5-23 (b6-23)

Digital setting of
speed limit offset in

torque mode

5.0%

0.0% to 800.0%

Defines the speed limit bias as a percentage to the

rated speed.

This parameter is activated when b5-22 [Speed

limit bias source] is set to 0 [b5-23].

-365-




Common Functions

10.4.3  Setting Torque Reference Through Parameter
Description

Set b5-13 [Torque reference source] to 0 [Digital reference] to set the value of b5-14 [Digital torque
reference] as the active torque source.

Related parameters

Table 10-13 Related parameters

Param. Name Default value Value range
b5-14 Digital setting of torque 0 -800.0% to +800.0%
reference

If b5-14 [Digital torque reference] is set to 50.0%, the torque reference is 50.0%.

10.4.4  Setting Torque Through Al
Description

This control board of the AC drive provides two voltage/current type analog input terminals, namely
Al1 and Al2.

When b5-13 (Torque reference source) is set to 2 (Al1) or 3 (Al2), the selected Al serves as the
frequency source. The Al input is converted to the input ratio through the Al curve. 100.0% of the
input ratio corresponds to A2-06 (per-unit torque base value).

Each Al can select one of five different Al curves. Al curves are used to set the relationship between
the analog input voltage (or analog input current) and its corresponding set value. For detailed Al
curve setting methods, see “10.11.8 Analog Input Terminal (Al)” on page 482. This section uses Al
curve 1 as an example.
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Related parameters

Param.

Name

Default value

Value range

Description

E2-10

(F4-21)

Al filter time

0.10s

0.00s to 10.00s

Defines the software filter time of Al1.
Note:

1. The filter acts directly on Al hardware

sampling.

2. The longer the Al filter time, the stronger the
anti-interference capability and the slower the
speed of response to analog detection. The
shorter the Al filter time, the weaker the anti-
interference capability and the faster the

speed of response to analog detection.

3. When on-site analog signals may be easily
disturbed, you may increase the Al filter time to

enhance the stability of the analog signals.

E2-40

(F4-28)

Minimum input of Al

curve 1

0.00V

-10.00 V to E2-42

Defines the minimum input on the x-axis of the
Al curve 1, that is, the minimum analog input

voltage (or current).
Note:

1. The x-axis of the Al curve indicates the
analog input voltage (or analog input current),
and the y-axis indicates the per-unit
percentage of the analog input voltage. The
meaning is determined by the Al function. For
example, if the Al terminal is selected as the
frequency input, the y-axis represents the
percentage to the rated frequency of the

motor.

2. There are five types of Al curves. Curves 1 to
3 are two-point curves, which are the minimum
input point and the maximum input point. The
related parameters are E2-40 to E2-51. Curve 4
and curve 5 are four-point curves, that is, the
maximum, minimum, and intermediate two
inflection points. The related parameters are
E2-52 to E2-67.

E2-41

(F4-29)

Percentage
corresponding to the
minimum input of Al

curve 1

0.0%

-800.0% to +800.0%

Defines the y-axis that corresponds to Al curve
1 minimum input, which is the per-unit
percentage corresponding to the minimum

analog input.

Note: See E2-40 for details.
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Param. Name Default value Value range Description
E2-42 Maximum input of Al 10.00V E2-40t0 10.00 V Defines the maximum input point of x-axis on
(F4-30) curve 1 Al curve 1, namely the maximum analog input
voltage (or maximum analog input current).
Note: See E2-40 for details.
E2-43 Percentage 100.0% -800.0% to +800.0% Defines the maximum input point of x-axis on
(F4-31) corresponding to the Al curve 1, namely the maximum analog input
maximum input of Al voltage (or maximum analog input current).
curve 1

Note: See E2-40 for details.

Application instance

10.4.5

The basic steps for setting the torque via Al are as follows (taking Al1 as an example):

1. Set the relationship between Al1 voltage input and the curve of the setratioto "0 Vto 10V (or 0
mA to 20 mA) correspond to 0% to 100%".

e SetE2-40 (minimum input of Al curve 1) to 0.00 V.

e SetE2-41 (Percentage corresponding to minimum input of Al curve 1) to 0.0%.

e SetE2-42 (maximum input of Al curve 1) to 10.00 V.

e Set E2-43 (Percentage corresponding to maximum input of Al curve 1) to 100.0 %.

2. Set the Al1 filter time through E2-10.
3. Set b5-13 (Torque reference source) = 2 (Al1) to select Al1 as the torque source.

After the preceding steps, when Al1 inputs 5V, the drive obtains 50% from the Al1 curve and the
torque setting is 50%. When Al1 input voltage is changed, the active torque changes according to
the Al1 curve.

Setting Torque Reference Through Pulse

Application scenarios

This setting method applies to scenarios where high-speed digital input terminal is used as the
torque source and the pulse frequency determines the input torque.

Description

Set b5-13 (Torque reference source) to 5 to select the HDI input as the torque reference. When the
torque source is HDI pulse input, the pulse reference can only be input from multi-function terminal
DI5.

The signal specifications set by pulse are 15 V to 30 V (voltage) and 0 kHz to 20 kHz (frequency).

You can set the relationship between the percentage and the pulse frequency input from DI5, such
as defined by two-point curve and four-point curve. Set the two-point curve through E4-08 to E4-11,
and set the four-point curve through E4-12 to E4-19.

When the pulse input is used as the torque reference, the pulse input 100% corresponds to the
torque setpoint.
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Related parameters

section takes the HDI two-point curve as an example.

For details on setting HDI curves, see “10.11.6 High-speed digital input (HDI)” on page 470. This

Param.

Name

Default value

Value range

Description

E4-08

(F4-71)

Minimum input of HDI

two-point curve

0.00 kHz

0.00 kHz to E4-10

Defines the minimum input point of x-axis on HDI two-

point curve, that is, the minimum pulse input frequency.
Note:

When the high-speed pulse terminal DI5 is used as the
source of the main frequency reference, a curve must be
defined to map pulse frequencies to frequency
references. The frequency references are expressed as

percentages of the rated frequency (C4-06).

The x-axis of this curve represents the pulse frequencies
of DI5, and the y-axis represents the percentages of the

rated motor frequency (C4-06).

The curve is a two-point linear graph, that is, the
minimum input point and maximum input point. E4-08
corresponds to the minimum input point on the x-axis,

that is, the minimum pulse input frequency.

E4-09

(F4-72)

Percentage
corresponding to the
minimum input of HDI

two-point curve

0.0%

-800.0% to +800.0%

Sets the y axis corresponding to the minimum input point
on HDI 2-point curve, that is, the per-unit value in

percentage corresponding to the minimum pulse input.
Note:

When the high-speed pulse terminal DI5 is used as the
source of the main frequency reference, a curve must be
defined to map pulse frequencies to frequency
references. The frequency references are expressed as

percentages of the rated frequency (C4-06).

The x-axis of this curve represents the pulse frequencies
of DI5, and the y-axis represents the percentages of the

rated motor frequency (C4-06).

The curve is a two-point linear graph, that is, the
minimum input point and maximum input point. E4-09
corresponds to the y-axis of minimum pulse input, that
is, the setpoint corresponding to the minimum pulse

input frequency.
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Param.

Name

Default value

Value range

Description

E4-10

(F4-73)

Maximum input of

HDI two-point curve

20.00 kHz

E4-08 to 20.00 kHz

This parameter sets the maximum input point on the x-
axis of the HDI two-point curve, that is, the maximum

pulse input frequency.
Note:

When the high-speed pulse terminal DI5 is used as the
source of the main frequency reference, a curve must be
defined to map pulse frequencies to frequency
references. The frequency references are expressed as

percentages of the rated frequency (C4-06).

The x-axis of this curve represents the pulse frequencies
of DI5, and the y-axis represents the percentages of the

rated motor frequency (C4-06).

The curve is a two-point linear graph, that is, the
minimum input point and maximum input point. E4-10
corresponds to the x-axis of the maximum pulse input,

that is, the maximum pulse input frequency.

E4-11

(F4-74)

Percentage
corresponding to the
maximum input of

HDI two-point curve

100.0%

-800.0% to +800.0%

This parameter sets the y-axis of the HDI two-point curve
maximum input, that is, the per unit percentage

corresponding to the maximum pulse input.
Note:

When the high-speed pulse terminal DI5 is used as the
source of the main frequency reference, a curve must be
defined to map pulse frequencies to frequency
references. The frequency references are expressed as

percentages of the rated frequency (C4-06).

The x-axis of this curve represents the pulse frequencies
of DI5, and the y-axis represents the percentages of the

rated motor frequency (C4-06).

The curve is a two-point linear graph, that is, the
minimum input point and maximum input point. E4-11
corresponds to the y-axis of the maximum pulse input,
that is, the set value corresponding to the maximum

pulse input frequency.

Application instance

The basic steps for setting torque through HDI pulses are as follows:

1. Set E4-00 (HDI terminal type selection) to 0 (Use as HDI).
2. Select HDI pulse as the source of the torque reference of setting channel 1 by setting b0-03

(Setting channel selection) to 0 (Setting channel 1) and b5-13 (Torque reference source) to 5 (HDI

pulse). In this mode, the HDI pulse reference must be obtained from multi-functional input

terminal DI5.

3.To set the relationship between the HDI frequency input and the two-point curve to "4 kHz to 20
kHz corresponds to 20% to 100%":

Set E4-08 (Minimum input of HDI two-point curve) to 4.00 kHz.
Set E4-09 (Percentage corresponding to minimum input of HDI two-point curve) to 20.0%.
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e SetE4-10 (Maximum input of HDI two-point curve) to 20.00 kHz.
e SetE4-11 (Percentage corresponding to maximum input of HDI two-point curve) to 100.0%.

After setting the preceding steps, when the HDI input is 10 kHz, the torque is set to 50%. When the
HDI input frequency is changed, the running frequency is processed according to the HDI curve and
the torque is changed.

HDI curve setting Percentage (%,
E4-11<—1000
. Para.
Select the setting channel 1 ara. | Value 200
Set DI7 as the pulse Set the HDI as the torque £4-08 4.0 kon -
, frequency input. reference source. E4-09 | 200% 600
[DI5]@)] 0 E4-10 [20.0 kHz Torque reference
° b0-03=0 E4-11_| 1000%) 400
o 5-13=5 E4-32 | 0.10s
> E4-09—200 -
GND[@)] The set ratio is the torque setpoint.
] kH
Select the two-point curve. Note: 40 80120160200 ()
4 kHz to 20 kHz correspond
t0 20% to 100.0%. E4-08 E4-10

Figure 10-44 Parameter setting when torque reference is set through pulse input

10.4.6  Setting Torque References Through Multi-references

Application scenarios

This method is suitable for applications that only require several torque references instead of
continuous adjustment of the drive torque. That is, in scenarios where continuous adjustment of the
frequency is not required, the frequency will change with the torque.

Description
Set b5-13 [Torque reference source] to 6 [Multi-reference] to select the multi-reference as the torque
reference.

Up to 16 multi-references can be set, which can be selected through b8-03 [Multi-reference selection
bit0] to b8-06 [Multi-reference selection bit 3] or combinations of input signals from the four DI
terminals. You can also use fewer than four DlIs as the multi-reference source. In this case, missing
digits are populated with 0.

The relationship between the reference quantity and DI quantity is as follows:

e Two multi-references: One DI (K1); b8-04 to b8-06 are set to 0.

e Three to four multi-references: Two DlIs (K1 and K2); b8-05 to b8-06 are set to 0.
e Five to eight multi-references: Three DIs (K1, K2, and K3); b8-06 is set to 0.

e Nine to sixteen multi-references: Four DIs (K1, K2, K3, and K4)

Related parameters

The multi-references are set through parameters in group b8, as listed in the following table.
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Param. Name Default value Value range Description
b8-03 Multi-reference 0 0:0 Defines the source of multi-reference selection bit0. Multi-
selection bit 0 11 reference bit1 to bit3 are used together to support 16 multi-
references in total.
3: DI
Options:
4:DI2
0: 0 - The value of multi-reference bit0 is 0.
5:DI3
1: 1. The value of multi-reference bit0 is 1.
6:Dl4
3to 7: DI1 to DI5. The value of multi-reference bit0 depends on
7:bI5 the final state of DI. The setpoint 0 indicates that the multi-
Other: B reference bit0 is 0. The setpoint 1 indicates that the multi-
connector reference bit0 is 1.
Other: B connector - Depends on the B connector, which can be
selected through the pop-up window. The setpoint 0 indicates
that the multi-reference bit0 is 0. The setpoint 1 indicates that
the multi-reference bit0 is 1.
Note:
A total of 16 multi-reference can be supported through binary
combination of b8-03 [Multi-reference selection bit0], b8-04
[Multi-reference selection bit1], b8-05 [Multi-reference selection
bit2], and b8-06 [Multi-reference selection bit3]. For example, if
bit0 is 1, bit1 is 1, bit2 is 0, and bit3 is 1, the multi-reference 11
(0x1011) is selected.
b8-04 Multi-reference bit 1 0 0:0 Defines the source of multi-reference selection bit1. Multi-
1:1 reference bit0, bit2, and bit3 are used together to support 16
multi-references in total.
3: DI
The value description and the note are the same as b8-03.
4:DI2
5:DI3
6:Dl4
7:DI5
Other: B
connector
b8-05 Multi-reference 0 0:0 Defines the source of multi-reference selection bit2. Multi-
selection bit2 1:1 reference bit0 to bit3 are used together to support 16 multi-
references in total.
3: DI
The value description and the note are the same as b8-03.
4:DI2
5:DI3
6:Dl4
7:DI5
Other: B
connector
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Param. Name Default value Value range Description
b8-06 Multi-reference 0 0:0 Defines the source of multi-reference selection bit3. Multi-
selection bit3 11 reference bit0 to bit3 are used together to support 16 multi-
references in total.
3: DI
The value description and the note are the same as b8-03.
4:DI2
5:DI3
6:Dl4
7:DI5
Other: B
connector
b8-08 Source of multi- 0 0: b8-09 Defines the source of multi-reference 0.
(FO-38) reference 0 1: A1 Options:
2: Al2 0: b8-09 - The value of multi-reference 0 is set by b8-09.
3: MD-BP-M 1: AIl. The multi-reference 0 is input by current or voltage

potentiometer
4: HDI pulse

5: PID

6: b5-01/b6-01

Others: F

connector

signal through Al1. The corresponding per-unit value is

calculated according to the preset Al curve.

2: AI2. The multi-reference 0 is input by current or voltage
signal through AI2. The corresponding per-unit value is

calculated according to the preset Al curve.

3: MD-BP-M potentiometer The multi-reference 0 is set by the
MD-BP-M potentiometer.

4: HDI pulse reference. The multi-reference 0 is set through the
pulse frequency of DI5. The corresponding per-unit value is
calculated based on the curve of the relationship between the

pulse frequency and the set frequency.
5: PID - The value of multi-reference 0 is set by PID.

6: Digital reference of the main frequency (b5-01/b6-01) - The
multi-reference 0 is set by the digital reference of the main
frequency (b5-01/b6-01), and the corresponding frequency

per-unit value is calculated based on the frequency reference.

Other: F connector - A parameter number is set for a floating-
point connector, and the value of the connector is used as the
main frequency reference. It is used for extension of common

sources.
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Param. Name Default value Value range Description
b8-09 Multi-reference 0 0.00% b8-42 and b8-43 | The source of multi-reference 0 is selected by b8-08, and the
other multi-references are set by other parameters.
(FO-39)
b8-10 Multi-reference 1 0.00% bs-42 and bg-43 | O
(F0-40) 1. The unit of the multi-reference value is percentage (%). The
drive provides four multi-reference terminals (b8-03 to b8-06),
bg-11 Multi-reference 2 0.00% b8-42 and b8-43 | hich provide 16 states that correspond to 16 frequency
(FO-41) setpoints.
b8-12 Multi-reference 3 0.00% b8-42 and b8-43 | 2. This parameter defines the frequency reference of each
(F0-42) speed when the frequency reference source is set to multi-
reference. b8-09 to b8-24 correspond to a total of 16 frequency
b8-13 Multi-reference 4 0.00% b8-42 and b8-43 | setpoints for 16 multi-references numbered from 0 to 15. The
b8-14 Multi-reference 5 0.00% b8-42 and b8-43 | frequency setpoint is calculated as a percentage to the rated
0,
bs-15 Multi-reference 6 0.00% b8-42 and bs-43 frequency. The value 100% corresponds to the rated motor
frequency.
b8-16 Multi-reference 7 0.00% b8-42 and b8-43
3. When the multi-reference is output to a floating-point
b8-17 Multi-reference 8 0.00% b8-42 and b8-43 .
connector, it can serve as the frequency reference, as well as a
bs-18 Multi-reference 9 0.00% b8-42 and b8-43 | torque, voltage, or other reference input. The multi-reference
b8-19 Multi-reference 10 0.00% b8-42 and b8-43 | value is a percentage to the rated value.
b8-20 Multi-reference 11 0.00% b8-42 and b8-43
b8-21 Multi-reference 12 0.00% b8-42 and b8-43
b8-22 Multi-reference 13 0.00% b8-42 and b8-43
b8-23 Multi-reference 14 0.00% b8-42 and b8-43
b8-24 Multi-reference 15 0.00% b8-42 and b8-43
Note
F0-39 F0-42 are mapped from b8-09 to b8-12. These two sets of parameters are equivalent.
To use multi-reference as the torque reference source, assign functions 12 to 15 to the DI terminals
or set b8-03 [Multi-reference selection bit0] to b8-06 [Multi-reference selection bit3].
Table 10-14 Multi-reference input terminal
Param. Name Setpoint Function description
E0-00 DI1 function selection 12 Multi-reference terminal 1
(F4-03)
E0-01 DI2 function 13 Multi-reference terminal 2
(F4-04)
E0-02 DI3 function 14 Multi-reference terminal 3
(F4-05)
EO-03 DI4 function 15 Multi-reference terminal 4
(F4-06)
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Note

F4-03 to F4-06 are the mapped from E0-00 to E0-03 in group F, and the two sets of parameters are equivalent.

Application instance

In the following figure, DI1, DI2, DI3, and D14 are used as the multi-reference input terminals, which
form a four-bit binary number. The state combinations of these terminals represent different multi-
reference values. When (DI4, D13, DI2, DI1) =(0, 0, 1, 0), the state combination value is 2,

corresponding to the value set by b8-11. The detailed settings are as follows.

16 frequency references

Select set channel 1 K4 K3 K2 K1 Parameter
Set torque source to multi-reference 00 0 0 —» ps09

b0-03=0 0 0 0 1 —» bs10

1T 1 1 0 —» b823
Assign multi-reference functions ) -
to four DI terminals 11 b8-24

Parameter| Value A2-06
g:; % E0-03 15 Base value of per-unit torque
» E0-02 | 14

DI3
Dl4 E0-01 13
E0-00 12

Q)

Figure 10-45 Setting torque through multi-reference

The four multi-reference terminals can make up 16 state combinations, corresponding to 16
frequency reference values, as listed in the following table.

Table 10-15 Description of multi-reference function

K4 K3 K2 K1 Reference Parameter
OFF OFF OFF OFF Multi-reference 0 b8-09 (b8-08 = 0)
OFF OFF OFF ON Multi-reference 1 b8-10
OFF OFF ON OFF Multi-reference 2 b8-11
OFF OFF ON ON Multi-reference 3 b8-12
OFF ON OFF OFF Multi-reference 4 b8-13
OFF ON OFF ON Multi-reference 5 b8-14
OFF ON ON OFF Multi-reference 6 b8-15
OFF ON ON ON Multi-reference 7 b8-16
ON OFF OFF OFF Multi-reference 8 b8-17
ON OFF OFF ON Multi-reference 9 b8-18
ON OFF ON OFF Multi-reference 10 b8-19
ON OFF ON ON Multi-reference 11 b8-20
ON ON OFF OFF Multi-reference 12 b8-21
ON ON OFF ON Multi-reference 13 b8-22
ON ON ON OFF Multi-reference 14 b8-23
ON ON ON ON Multi-reference 15 b8-24
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In the preceding section, the multi-reference values are determined by assigning functions to
terminals through parameters in group EO. You can also set the multi-reference values through
parameters in group b8.

10.4.7  Setting Torque Through Simple PLC

Application scenarios

In industrial applications where the AC motor only needs to execute start/stop, timed segment-
based speed regulation, and automatic forward/reverse run, you can use the simple PLC to achieve
control functions without a PLC.

The simple PLC can directly set the operating speed, direction, and operating time of each phase. It
can be used in industrial equipment such as mixture mixing and industrial washing machines. For
example, in industrial washing machines, the motor operates in forward and reverse cycles at
different speeds within the timed period.

Description

Set b5-13 [Torque reference source] to 7 [Simple PLC] to select the setpoint of simple PLC as the
torque source.
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Related parameters

Table 10-16 Related parameters

Param. Name Default value Value range Description
P1-00 Simple PLC module 0 0: Disable Used to enable/disable the simple PLC module.
1: Active Options:
0: Disable - The simple PLC module is disabled. The current
STEP, current STEP operating time (hours and seconds), and
STEP per-unit value of the simple PLC module are cleared.
1: Enable - The simple PLC module is enabled, but whether the
calculation and output of the PLC module are normal depends
on P1-01.
P1-01 Simple PLC 36978 0: Inactive Defines the source for enabling simple PLC calculation.
calculation enable 1: Active Options:
source
3: DI 0: Inactive - The simple PLC calculation function is inactive.
4:DI2 1: Active - The simple PLC calculation function is active.
5:DI3 3to 7: DI1 to DI5. Whether simple PLC calculation is enabled
6: DI4 depends on the input state of DI1 to DI5 terminals. The value 0
indicates this function is inactive and the value 1 indicates this
7:DI5

Other: B connector

function is active.

Other: B connector - Whether the simple PLC calculation
function is active depends on the state of the selected B
connector. The value 0 indicates this function is inactive and

the value 1 indicates this function is active.
Note:

1. If the simple PLC calculation is enabled, the simple PLC
module runs according to the operation mode of the simple
PLC and calculates the current STEP based on the running
time. It also outputs the current STEP and current STEP running
time (hours and seconds) of the simple PLC, as well as the

output per-unit value obtained in the current step.

2. If the simple PLC calculation is disabled, the output current
STEP, current STEP running time (hours and seconds) of the
simple PLC is the value when the calculation is stopped. The
output per-unit value obtained in the simple PLC step is the

value of multi-reference i when the calculation is stopped.
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Param. Name Default value Value range Description
P1-02 Simple PLC operation |0 0: Keep multi- Defines the operation mode of the simple PLC.
mode reference 0 output Options:
after running for
0: Keep multi-reference 0 output after running for one cycle -
one cycle
The output of multi-speed reference 0 is maintained after the
1: Keep final . .
end of a single cycle of the simple PLC module.
values after
. 1: Keep final values after running for one cycle - The final
running for one
cycle value is output after the simple PLC module runs for one cycle.
2: Repeat after 2: Repeat after running one cycle - The simple PLC module
. starts running again from the first STEP after completing a
running one cycle
cycle.
3: Output 0 after
. 3: Output 0 after running for one cycle - The PLC STEP per-unit
running for one
cycle value is output as 0 after the simple PLC module runs for one
cycle.
Note:
1. If this parameter is setto 0, 1, or 3, the single-cycle
completion flag is set to 1. The simple PLC outputs a high level
for 10 ms for a single stop command. The simple PLC cycle
completion flag outputs a high level for 250 ms.
2. If this parameter is set to 2, the simple PLC cycle completion
flag outputs a high level for 250 ms after each cycle is
completed.
P1-03 Simple PLC function 0 Ones: Retention Defines the simple PLC function.

selection

upon power

failure
0: Non-retentive
1: Retentive

Tens: Calculation
enable

configuration

0: Current STEP
retained when
calculation
deactivated, and
recalculated when

enabled

1: Current STEP
retained when
calculation
deactivated, and
continue when

enabled

Options:
Ones: Retention upon power failure
0: Non-retentive upon power-off. The current STEP and the

current STEP running time of the simple PLC is not retentive

upon power failure.

1: Retentive - The current STEP and current STEP operating

time of the simple PLC is saved upon power failure.
Tens: Calculation enable configuration

0: If P1-01 is disabled, the current STEP is kept. If P1-01 is
enabled, operation starts from STEPO and the operating time is

calculated again.

1: When calculation (P1-01) is disabled, the current STEP is
kept. When calculation (P1-01) is enabled, the drive runs from

the current STEP and the current operating time continues.
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Param. Name Default value Value range Description
P1-04 Simple PLC status 0 0: Inactive Used to reset the simple PLC status.
reset 1: Active Options:
3: DI 0: Inactive - When the simple PLC state reset is inactive, the
4: D12 simple PLC operates according to the setting.
5:DI3 1: Active - When simple PLC status reset is active, the simple
PLC module returns to initial state. The simple PLC outputs the
6: D4 value of multi-speed reference 0 (P1-09) only when the STEP 0
7: DI5 is under execution by simple PLC.
Other: B connector | 3 to 7: DI1 to DI5. Whether the simple PLC status reset is
enabled depends on the input state of DI1 to DI5 terminals.
The value 0 indicates this function is inactive and the value 1
indicates this function is active.
Others: B connector - Whether the simple PLC state reset
function is active depends on the state of the selected B
connector. The value 0 indicates this function is inactive and
the value 1 indicates this function is active.
P1-08 Simple PLC operating | 0O 0: s (second) Defines the simple PLC operating time unit.
time unit 1: h (hour) Options:
0: s (second) - The simple PLC operating time is in seconds.
1: h (hour) - The simple PLC operating time is in hours.
P1-09 Multi-reference O set | 0 -800.0 to +800.0 Defines the target frequency of multi-reference 0 of the simple
by simple PLC PLC, which is a percentage to the rated motor frequency.
P1-10 Operating time of 0 0to 6553.55(h) Defines the operating time of multi-reference 0 set by simple

multi-reference 0 set

by simple PLC

PLC, which is the sum of ramp-up/down time and operating

time at constant speed and target frequency.
Note:

It is recommended to set the operating time of multi-reference

iin simple PLC to a value higher than the ramp-up/down time.
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Param. Name Default value Value range Description
P1-11 Ramp-up/down time |0 0: Ramp-up/down | Defines the ramp-up/down time of multi-reference 0 set by
of multi-reference 0 time of ramp 1 simple PLC.
set by simple PLC (b7-04 [Ramp 1 Options:
ramp-up time]/b7- 0: Ramp-up/down time of ramp 1 - The ramp-up/down time
05 [Ramp 1 ramp- of ramp 1 (b7-04/b7-05) is used as the ramp-up/down time of
down time]) multi-reference 0 set by simple PLC.
1: Ramp-up/down 1: Ramp-up/down time of ramp 2 - The ramp-up/down time
time of ramp 2 of ramp 2 (b7-10/b7-11) is used as the ramp-up/down time of
(b7-10 [Ramp 2 multi-reference 0 set by simple PLC.
ramp-up time}/b7- 2: Ramp-up/down time of ramp 3 - The ramp-up/down time
11[Ramp 2 ramp- of ramp 3 (b7-16/b7-17) is used as the ramp-up/down time of
down time}) multi-reference 0 set by simple PLC.
2: Ramp-up/down 3: Ramp-up/down time of ramp 4. The ramp-up/down time of
time of ramp 3 ramp 4 (b7-22/b7-23) is used as the ramp-up/down time of
(b7-16 [Ramp 3 multi-reference 0 set by simple PLC.
ramp-up time]/b7-
17 [Ramp 3 ramp-
down time])
3: Ramp-up/down
time of ramp 4
(b7-22 [Ramp 4
ramp-up time]/b7-
23 [Ramp 4 ramp-
down time])
P1-12 Multi-reference 1set |0 Same as P1-09 Same as P1-09
by simple PLC
P1-13 Operating time of 0 Same as P1-10 Same as P1-10
multi-reference 1 set
by simple PLC
P1-14 Ramp-up/down time |0 Same as P1-11 Same as P1-11
of multi-reference 1
set by simple PLC
P1-15 Multi-reference 2 set | 0 Same as P1-09 Same as P1-09
by simple PLC
P1-16 Operating time of 0 Same as P1-10 Same as P1-10
multi-reference 2 set
by simple PLC
P1-17 Ramp-up/down time |0 Same as P1-11 Same as P1-11
of multi-reference 2
set by simple PLC
P1-18 Multi-reference 3set | 0 Same as P1-09 Same as P1-09
by simple PLC
P1-19 Operating time of 0 Same as P1-10 Same as P1-10

multi-reference 3 set

by simple PLC
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Param.

Name

Default value

Value range

Description

P1-20

Ramp-up/down time
of multi-reference 3

set by simple PLC

0

Same as P1-11

Same as P1-11

P1-21

Multi-reference 4 set

by simple PLC

Same as P1-09

Same as P1-09

P1-22

Operating time of
multi-reference 4 set

by simple PLC

Same as P1-10

Same as P1-10

P1-23

Ramp-up/down time
of multi-reference 4

set by simple PLC

Same as P1-11

Same as P1-11

P1-24

Multi-reference 5 set

by simple PLC

Same as P1-09

Same as P1-09

P1-25

Operating time of
multi-reference 5 set

by simple PLC

Same as P1-10

Same as P1-10

P1-26

Ramp-up/down time
of multi-reference 5

set by simple PLC

Same as P1-11

Same as P1-11

P1-27

P1-28

P1-29

Multi-reference 6 set

by simple PLC

Operating time of
multi-reference 6 set

by simple PLC

Ramp-up/down time
of multi-reference 6

set by simple PLC

Same as P1-09

Same as P1-10

Same as P1-11

Same as P1-09

Same as P1-10

Same as P1-11

P1-30

Multi-reference 7 set

by simple PLC

Same as P1-09

Same as P1-09

P1-31

Operating time of
multi-reference 7 set

by simple PLC

Same as P1-10

Same as P1-10

P1-32

Ramp-up/down time
of multi-reference 7

set by simple PLC

Same as P1-11

Same as P1-11

P1-33

Multi-reference 8 set

by simple PLC

Same as P1-09

Same as P1-09

P1-34

Operating time of
multi-reference 8 set

by simple PLC

Same as P1-10

Same as P1-10

P1-35

Ramp-up/down time
of multi-reference 8

set by simple PLC

Same as P1-11

Same as P1-11

P1-36

Multi-reference 9 set

by simple PLC

Same as P1-09

Same as P1-09
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Param.

Name

Default value

Value range

Description

P1-37

Operating time of
multi-reference 9 set

by simple PLC

0

Same as P1-10

Same as P1-10

P1-38

Ramp-up/down time
of multi-reference 9

set by simple PLC

Same as P1-11

Same as P1-11

P1-39

Multi-reference 10 set

by simple PLC

Same as P1-09

Same as P1-09

P1-40

Operating time of
multi-reference 10 set

by simple PLC

Same as P1-10

Same as P1-10

P1-41

Ramp-up/down time
of multi-reference 10

set by simple PLC

Same as P1-11

Same as P1-11

P1-42

Multi-reference 11 set

by simple PLC

Same as P1-09

Same as P1-09

P1-43

Operating time of
multi-reference 11 set

by simple PLC

Same as P1-10

Same as P1-10

P1-44

Ramp-up/down time
of multi-reference 11

set by simple PLC

Same as P1-11

Same as P1-11

P1-45

P1-46

P1-47

Multi-reference 12 set

by simple PLC

Operating time of
multi-reference 12 set

by simple PLC

Ramp-up/down time
of multi-reference 12

set by simple PLC

Same as P1-09

Same as P1-10

Same as P1-11

Same as P1-09

Same as P1-10

Same as P1-11

P1-48

Multi-reference 13 set

by simple PLC

Same as P1-09

Same as P1-09

P1-49

Operating time of
multi-reference 13 set

by simple PLC

Same as P1-10

Same as P1-10

P1-50

Ramp-up/down time
of multi-reference 13

set by simple PLC

Same as P1-11

Same as P1-11

P1-51

Multi-reference 14 set

by simple PLC

Same as P1-09

Same as P1-09

P1-52

Operating time of
multi-reference 14 set

by simple PLC

Same as P1-10

Same as P1-10
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Param. Name Default value Value range Description
P1-53 Ramp-up/down time |0 Same as P1-11 Same as P1-11
of multi-reference 14
set by simple PLC
P1-54 Multi-reference 15 set | 0 Same as P1-09 Same as P1-09
by simple PLC
P1-55 Operating time of 0 Same as P1-10 Same as P1-10
multi-reference 15 set
by simple PLC
P1-56 Ramp-up/down time |0 Same as P1-11 Same as P1-11

of multi-reference 15

set by simple PLC

Application instance

Steps to set the simple PLC as the torque source are as follows.

1. Set b0-03 [Setting channel selection] to 0 [Setting channel 1] and b5-13 [Torque reference source]
to 7 [Simple PLC] to select PID as the torque reference source of setting channel 1.

2. Set P1-09 [Multi-reference 0 set by simple PLC], P1-12 [Multi-reference 1 set by simple PLC], P1-15
[Multi-reference 2 set by simple PLC], P1-18 [Multi-reference 3 set by simple PLC], P1-21 [Multi-
reference 4 set by simple PLC], P1-24 [Multi-reference 5 set by simple PLC], P1-27 [Multi-reference
6 set by simple PLC], P1-30 [Multi-reference 7 set by simple PLC], P1-33 [Multi-reference 8 set by
simple PLC], P1-36 [Multi-reference 9 set by simple PLC], P1-39 [Multi-reference 10 set by simple
PLC], P1-42 [Multi-reference 11 set by simple PLC], P1-45 [Multi-reference 12 set by simple PLC], P1-
48 [Multi-reference 13 set by simple PLC], P1-51 [Multi-reference 14 set by simple PLC], and P1-54
[Multi-reference 15 set by simple PLC]. These 16 multi-reference values correspond to the
frequency references of 16 STEPS of simple PLC. Set P1-10 [Operating time of multi-reference 0 set
by simple PLC] and P1-11 [Ramp-up/down time of multi-reference 0 set by simple PLC] (and so on
for other STEPS) to define the operating time and ramp-up/down time of STEP 0.

3. Set P1-02 to select the simple PLC operation mode.

4. Set the ones of P1-03 to configure whether the current STEP and the current STEP operating time
of the simple PLC are retentive upon power-off. Set the tens of P1-03 to set the simple PLC module
status when the calculation is disabled and enabled again.

5.Set P1-01 [Simple PLC calculation enable source].

e Ifthe simple PLC calculation is enabled, the simple PLC module runs according to the operation
mode of the simple PLC and calculates the current STEP based on the operating time. It also
outputs the current STEP and current STEP operating time (hours and seconds) of the simple
PLC, as well as the per-unit value obtained in the current STEP.

e Ifthe simple PLC calculation is disabled, the current STEP and current STEP operating time
(hours and seconds) of the simple PLC are the values when the calculation stops. The per-unit
value obtained in the simple PLC step is the value of STEP i when the calculation stops.

6. Set P1-00 [Simple PLC module enable] to 1 [Enable] to enable the simple PLC module.

In this case, when the calculation of the simple PLC is enabled, the simple PLC module starts running
from STEP 0. The torgue reference is set to the reference of STEP 0, that is, multi-reference 0 (P1-09).
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After the current STEP is performed by the simple PLC, the drive switch to the next STEP, and the
torque reference is also switched to the reference of the next STEP.

P1-51

Operation
direction
P1-15
Pl 14
P1-11 P1-54
P1-09
Time/t
P1-12
e _
P1-10 P1-13 ‘ P1-17 250ms pulse signal
DO/RELAY
(Relay output group E1)

Figure 10-46 Setting torque through simple PLC

10.4.8  Setting Torque Through PID

Application scenarios

The PID control output is used as the operating frequency. The PID control is generally used for field
process closed-loop control, such as constant pressure closed-loop control and constant tension
closed-loop control.

Description

Set b5-13 [Torque reference source] to 8 [PID] to set the PID output as the torque reference.

PID control is a common process control method, which calculates the proportion, integral, and
derivative of the difference between feedback signals and target signals of the controlled variable,
and adjusts the output frequency of the drive accordingly, thereby forming a closed-loop system to
stabilize the controlled variable at the target value. When the PID output is used as the operating
frequency, the PID output value 100% corresponds to A2-06 [Per-unit base value of torque].

PID control adjusts the PID output by modifying the proportional, integral, and derivative
parameters. The PID control parameters are defined as follows.

e Proportional gain Kp: Once the deviation between the PID output and the input is generated, the
PID adjusts the control output so that the controlled value changes to reduce deviation. The
speed of the deviation reduction depends on the proportional coefficient Kp. A higher Kp value
indicates faster deviation reduction but higher possibility of oscillation. A lower Kp value
indicates lower possibility of oscillation but slower deviation reduction.

e Integraltime Ti: Determines the integral regulation intensity of the PID regulator. The shorter the
integral time, the greater the regulation intensity can be.

e Derivative time Td: Determines the regulation intensity of the PID regulator on the deviation
change. The longer the derivative time is, the greater the regulation intensity can be.
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See detailed PID function description in “712.6.5 Process PID Control” on page 717.

See “10.3.2.8 Setting Main Frequency Through PID” on page 326 for
related parameters

Application instance

The steps for setting PID as the torque source are as follows.

1. Set b0-03 [Setting channel selection] to 0 [Setting channel 1] and b5-13 [Torque reference source]
to 8 [PID] to select PID as the torque reference source of setting channel 1.

2. Set P2-00 [General PID enable] to 1 [Enable] to enable PID.

3. Set P2-02 [PID reference source] to select the target PID reference source. When P2-02 (PID
reference source) is set to 0 (PID value reference), set P2-03 (PID value reference). 100% of P2-03
corresponds to the value of P2-05 (PID reference feedback range).

P2-02 =0
Internal operation of AC drive
PID operation
Target
p2-03 value + 1 ) .
setpoint 4@—7 Kp(1+TOI » S+T| X S) IM Ma‘ch‘m‘ery
Ll
Ll
L1

Sensor

Feedback signal

Al1, Al2, pulse, communication, connector F

P2-02 =1/2/4/5/6/8/Connector F
Internal operation of AC drive

Al1, A2, pulse PID operation
multi-reference,

target value + 1 . i
Ko(1+——+ ) IM Machinery
simple PLC, :‘;_ P alszg W)

K . [
communication [
[

[

setting,
connector F
Sensor

Feedback signal

Al1, Al2, pulse, communication, connector F
Figure 10-47 Schematic of general PID control

4. Set P2-04 [PID feedback source] to select the PID feedback source.

5. Set P2-01 [PID action direction] to select the PID action direction.

6. Set P2-26 [Maximum output value source] and P2-27 [Minimum output value source] to define the
maximum output value and minimum output value of PID respectively. The PID output is between

the maximum and minimum values.

In this case, the torque of the drive is set by the PID output value. The PID automatically adjusts the
PID output value based on the PID feedback value, with the torque reference of the drive changed

accordingly.
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10.4.9  Setting Torque Reference Through Communication

Application scenarios

This function applies to applications requiring torque setting through communication, such as
applications where wiring conditions cannot be met, where drives are far from the host controller, or
where the host controller controls multiple drives simultaneously.

Description

Set b5-13 [Torque reference source] to 9 to select communication as the torque source.

Communication protocols supported are listed in the table below.

Model Protocol Hardware

MD610S Modbus MD610S RS485 communication interface (CN3)

Related parameters

The MD610S model supports Modbus communication. You can set related communication
parameters in group n2.

See communication-related parameters in “710.2.5 Control Operation Through Communication” on
page 287.

Comm. address

Set b5-13 [Torque reference source] to 9 to select communication as the torque source.

When the torque reference is set through communication, you need to configure basic
communication parameters to enable the drive to communicate with the host controller. The host
controller needs to follow the communication address and format specified by the drive to write
communication commands to the drive.

7310H is one of the communication addresses supported by the AC drive. It is defined as follows:

-386-



Common Functions

Comm. address Description
Speed reference 2 set 7310H This parameter specifies how to interpret the target speed written
through through the 7310H address by communication.

communication Value description

0: Frequency (UInt16). When n0-14 is set to 0, the unit is frequency unit
and the value is an unsigned 16-bit number with the number of
decimal places defined by A0-70. For example, when decimal 1000 is
written and A0-70 is set to 2, the frequency reference is 10.00 Hz.
When the decimal value 40000 is written and A0-70 is set to 1, the
frequency reference is 4000.0 Hz.

1: Frequency (Int16) - When n0-14 is set to 1, the unit is frequency unit
and the value is a signed 16 number with the number of decimal
places defined by A0-70. For example, when decimal -1000 is written
and A0-70 is set to 2, the frequency reference is -10.00 Hz. When
decimal 20000 is written and A0-70 is set to 1, the frequency reference
is 2000.0 Hz.

2: Speed (Int16) - When n0-14 is set to 2, the unit is speed unit and the
value is a signed 16-bit number without decimal places. For example,
when decimal 1500 is written and the number of pole pairs is 2, the
frequency reference is 50.00 Hz. When a decimal value -3000 is
written and the number of pole pairs is 2, the frequency reference is -
100.00 Hz.

3: Percentage (corresponds to the maximum frequency/Signed 16-
bit/Two decimal places) - When n0-14 is set to 4, the unit is
percentage and the value is a signed 16-bit number with two decimal
places. The written value is mapped to the maximum frequency. For
example, when decimal 1000 is written and the rated frequency is
150.00 Hz, the frequency reference is 15.00 Hz. When a decimal value
-10000 is written and the rated frequency is 150.00 Hz, the frequency
reference is -150.00 Hz.

4: Percentage (corresponds to the rated frequency/Int16/two decimal
places) - When n0-14 is set to 3, the unit is percentage and the value is
a signed 16-bit number with two decimal places. The written value is
mapped to the rated frequency. For example, when a decimal value
1000 is written and the rated frequency is 50.00 Hz, the frequency
reference is 5.00 Hz. When a decimal value -10000 is written and the
rated frequency is 50.00 Hz, the frequency reference is -50.00 Hz.

Set n0-14 (7310H reference selection) to 4 (Percentage (corresponds to rated frequency/signed 16-
bit/two decimal places)). In this case, writing 1000 to 7310H sets the torque to 10%. The torque
reference can be viewed through U6-11.

Application instance

Procedure for setting "Communication" as the torque source:

1. Set b0-03 to 0 and b5-13 to 9 to set communication as the main torque reference source of setting
channel 1.

2. Set n0-14 to define 7310H reference configuration.

3. Send a write command to the drive through the host controller.

The following example shows how to set the main frequency through communication, with the
Modbus protocol and address 0x7310. For example, when the torque is set to 10.00% (actual
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transmitted value is 1000) through communication, the write command sentis 01 06 73 10 03 E8 92

35.

The following table describes the definition of each byte.

Byte Definition
01H (editable) AC drive address
06H Write command
7310H Torgue reference address
03E8H (converted to 1000 in decimal) Target torque
9235H CRC

10.4.10

Set n0-14 (7310H reference selection) to 4 (Percentage (corresponds to rated frequency/signed 16-
bit/two decimal places)). In this case, writing 1000 to 7310H sets the torque to 10%. The torque
reference can be viewed through U6-11.

Setting Torque Reference Through MD-BP-M potentiometer

Description

Set b5-13/b5-16 (Torque reference source) to 10 (MD-BP-M potentiometer) to select the MD-BP-M
potentiometer as the torque source. The potentiometer input is converted into an input ratio through
the Al curve. 100.0% of the input ratio corresponds to A2-06 (Per-unit torque base value).

When the MD-BP-M potentiometer is used as the torque reference source, five different Al curves can
be selected. The Al curve is used to define the relationship between the analog input voltage (or
current) and the corresponding setting. For detailed Al curve setting methods, see “10.71.8 Analog
Input Terminal (Al)” on page 482.

Application instance

1. Set curve of the Al1 voltage adjustment knob input and the setting ratio to "0 V to 10 V correspond
to 0% to 100%".

e SetE2-48 (minimum input of Al curve 3) to 0.00 V.

e Set E2-49 (Percentage corresponding to minimum input of Al curve 3) to 0.0%.

e Set E2-50 (maximum input of Al curve 3) to 10.00 V.

e SetE2-51 (Percentage corresponding to maximum input of Al curve 3) to 100.0%.

2. Set the filtering time for the MD-BP-M potentiometer input using A6-39 (MD-BP-M potentiometer
filtering time).

3. Set b5-13 (Torque reference source) to 10 (MD-BP-M potentiometer) to select the MD-BP-M
potentiometer as the torque reference source.
After the preceding steps, when Al voltage adjustment inputis 5V, the AC drive obtains the Al3
curve conversion value of 50%. In this case, the torque setpoint is 50%. When the input voltage of
the MD-BP-M potentiometer is changed, the active torque changes according to the Al3 curve.
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10.4.11 Setting Supplementary Torque

Application scenarios

The additional torque is used in applications that require the torque regulation to be activated
directly.

Description

Additional torque
reference 2 enableb5-27

0

b5-26 _O\O_

Additional torque of setting channel 1
Additional torque

reference 2 _10
Setting channel selection
b5-24, b5-25 + b0-03
Additional torque +
reference 1

b5-13 Channel 1 torque
reference

(
e

o Torque reference
o——{ >
B Channel 2 torque -
b6-13 reference et A 'IO

Additional torque )
reference 1 +

b6-24, b6-25

Additional torque
reference 2 enable b6-27

Additional torque of setting channel 2

Additional torque
reference 2

—
b6-26 TN
B

Figure 10-48 Torque reference and additional torque
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Related parameters

Table 10-17 Related parameters

Param.

Name

Default value

Value range

Description

b5-24

Source of
additional torque

reference 1

0

0: b5-25
2: Al
3: A2

5: HDI pulse setting
(active only for
MD610S)

6: Multi-reference
7: Simple PLC

8: PID

9: Communication

10: MD-BP-M

potentiometer

Others: F connector

Defines the source of additional torque reference 1.
Options:

0: b5-25 - The source of additional torque reference 1 is set
through b5-25.

2: Al1 The supplementary torque reference 1 is input by using
current or voltage signals at the Al terminal and calculated

according to the preset Al curve.

3: AI2 The supplementary torque reference 1 is input by using
current or voltage signals at the Al2 terminal and calculated

according to the preset Al curve.

5: HDI pulse reference. The additional torque reference 1 is set by
using the pulse frequency input through DI5. It is calculated

according to the corresponding mapping curve.

6: Multi-reference When multi-reference is used as the source of
supplementary torque reference 1, different combinations of DI
terminal states correspond to different torque references. The
four multi-reference terminals can provide 16 states,

corresponding to 16 frequencies.

7: Simple PLC - Simple PLC is a multi-speed reference that can
control the operating time and acceleration/deceleration time.
Each reference is set through a multi-reference parameter. The
simple PLC module sets the operating time and acceleration/
deceleration time for each reference and supports up to 16

speeds.
8: PID - The additional torque reference 1 is set through PID.

9: Communication - The additional torque reference 1 is set
through communication. In this mode, the additional torque
reference 1 is input through remote communication. It is
applicable to scenarios requiring remote control or centralized

control of multiple devices.

10: MD-BP-M potentiometer. The additional torque reference 1 is

set through the MD-BP-M potentiometer.

Other: F connector - A parameter number is set for a floating-
point connector, and the value of the connector is used as the
additional torque reference 1. It is used for extension of common

sources.

b5-25

Digital reference
of additional
reference torque
1

-400.0% to +400.0%

Defines the digital reference of additional torque reference 1. The
value is effective when the source of additional torque reference

TissettoO.
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Param. Name Default value Value range Description
b5-26 Source of 0 0: Inactive Defines the source of additional torque reference 2.
supplementary 2: Al Options:
torque reference
5 3: Al2 0: 0 - The source of additional torque reference 2 is set to "0".
5: HDI pulse setting 2: Al1. The additional torque reference 2 is input by using current
(active only for or voltage signals at the AI1 terminal and calculated according to
MD610S) the preset Al curve.
6: Multi-reference 3: Al2. The additional torque reference 2 is input by using current
7: Simple PLC or voltage signals at the A2 terminal and calculated according to
the preset Al curve.
8: PID
5: HDI pulse reference. The additional torque reference 2 is set by
9: Communication using the pulse frequency input through DI5. It is calculated
10: MD-BP-M according to the corresponding mapping curve.
potentiometer 6: Multi-reference - When multi-reference is used as the source
Others: F connector of additional torque reference 2, different combinations of DI
terminal states correspond to different torque references. The
four multi-reference terminals can provide 16 states,
corresponding to 16 frequencies.
7: Simple PLC - Simple PLC is a multi-speed reference that can
control the operating time and acceleration/deceleration time.
Each reference is set through a multi-reference parameter. The
simple PLC module sets the operating time and acceleration/
deceleration time for each reference and supports up to 16
speeds.
8: PID - The additional torque reference 2 is set through PID.
9: Communication - The additional torque reference 2 is set
through communication. In this mode, the additional torque is
input through remote communication. It is applicable to
scenarios requiring remote control or centralized control of
multiple devices.
10: MD-BP-M potentiometer. The additional torque reference 1 is
set through the MD-BP-M potentiometer.
Other: F connector - A parameter number is set for a floating-
point connector, and the value of the connector is used as the
additional torque reference 2. It is used for extension of common
sources.
b5-27 Additional torque | 0 0: Inhibited Defines whether to enable additional torque reference 2. When
reference 2 1: Active the value is 0, additional torque 2 is disabled. When the value is
enable 1, additional torque 2 is enabled.
3: DI
Options:
4:DI2
0: Inhibited - The additional torque reference 2 is disabled.
5:DI3
1: Enabled - The additional torque reference 2 is enabled.
6: Di4
3to 7: DI1 to DI5. Whether additional torque reference 2 is
7:DI5

Other: B connector

enabled depends on the terminal state of the DI.

Other: B connector - Depends on B connector. You can select B

connector through the pop-up window.
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Param.

Name

Default value

Value range

Description

b6-24

Source of
additional torque

reference 1

0

0: b6-25
2: Al
3: A2

5: HDI pulse setting
(active only for
MD610S)

6: Multi-reference
7: Simple PLC

8: PID

9: Communication

10: MD-BP-M

potentiometer

Others: F connector

Defines the source of additional torque reference 1.
Options:
0: b6-25 - The additional torque reference 1 is set through b6-25.

2: A1 The supplementary torque reference 1 is input by using
current or voltage signals at the Al terminal and calculated

according to the preset Al curve.

3: Al2 The supplementary torque reference 1 is input by using
current or voltage signals at the Al2 terminal and calculated

according to the preset Al curve.

5: HDI pulse reference. The additional torque reference 1 is set by
using the pulse frequency input through DI5. It is calculated

according to the corresponding mapping curve.

6: Multi-reference When multi-reference is used as the source of
supplementary torque reference 1, different combinations of DI
terminal states correspond to different torque references. The
four multi-reference terminals can provide 16 states,

corresponding to 16 frequencies.

7: Simple PLC - Simple PLC is a multi-speed reference that can
control the operating time and acceleration/deceleration time.
Each reference is set through a multi-reference parameter. The
simple PLC module sets the operating time and acceleration/
deceleration time for each reference and supports up to 16

speeds.
8: PID - The additional torque reference 1 is set through PID.

9: Communication - The additional torque reference 1 is set
through communication. In this mode, the additional torque
reference 1 is input through remote communication. It is
applicable to scenarios requiring remote control or centralized

control of multiple devices.

10: MD-BP-M potentiometer. The additional torque reference 1 is

set through the MD-BP-M potentiometer.

Other: F connector - A parameter number is set for a floating-
point connector, and the value of the connector is used as the
additional torque reference 1. It is used for extension of common

sources.

b6-25

Digital reference
of additional
reference torque
.

-400.0% to +400.0%

Defines the digital reference of additional torque reference 1. The
value is effective when the source of additional torque reference

TissettoO.
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Param. Name Default value Value range Description
b6-26 Source of 0 0: Inactive Defines the source of additional torque reference 2.
supplementary 2: Al Options:
torque reference
5 3: Al2 0: 0 - The source of additional torque reference 2 is set to "0".
5: HDI pulse setting 2: Al1. The additional torque reference 2 is input by using current
(active only for or voltage signals at the AI1 terminal and calculated according to
MD610S) the preset Al curve.
6: Multi-reference 3: Al2. The additional torque reference 2 is input by using current
7: Simple PLC or voltage signals at the A2 terminal and calculated according to
the preset Al curve.
8: PID
5: HDI pulse reference. The additional torque reference 2 is set by
9: Communication using the pulse frequency input through DI5. It is calculated
10: MD-BP-M according to the corresponding mapping curve.
potentiometer 6: Multi-reference - When multi-reference is used as the source
Others: F connector of additional torque reference 2, different combinations of DI
terminal states correspond to different torque references. The
four multi-reference terminals can provide 16 states,
corresponding to 16 frequencies.
7: Simple PLC - Simple PLC is a multi-speed reference that can
control the operating time and acceleration/deceleration time.
Each reference is set through a multi-reference parameter. The
simple PLC module sets the operating time and acceleration/
deceleration time for each reference and supports up to 16
speeds.
8: PID - The additional torque reference 2 is set through PID.
9: Communication - The additional torque reference 2 is set
through communication. In this mode, the supplementary torque
is input through remote communication. It is applicable to
scenarios requiring remote control or centralized control of
multiple devices.
10: MD-BP-M potentiometer. The additional torque reference 1 is
set through the MD-BP-M potentiometer.
Other: F connector - A parameter number is set for a floating-
point connector, and the value of the connector is used as the
additional torque reference 2. It is used for extension of common
sources.
b6-27 Additional torque | 0 0: Inhibited Defines whether to enable additional torque reference 2. When
reference 2 1: Active the value is 0, additional torque 2 is disabled. When the value is
enable 1, additional torque 2 is enabled.
3: DI
Options:
4:DI2
0: Inhibited - The additional torque reference 2 is disabled.
5:DI3
1: Enabled - The additional torque reference 2 is enabled.
6: D14
3to 7: DI1 to DI5. Depends on the terminal state of the DI.
7:DI5

Other: B connector

Other: B connector - Depends on B connector. You can select B

connector through the pop-up window.
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10.4.12 Setting Torque Limit

Application scenarios

This function is used to limit the motor speed range by setting a torque limit to prevent the motor

from running above or below a certain torque.

Description

The torque upper limit refers to the maximum torque reference of the motor. The torque lower limit

refers to the minimum torque reference of the motor.

The active torque upper limit is the smaller of d1-09 [Digital reference of torque upper limit 1] and

d1-11 [Source of torque upper limit 2].

The active torque lower limit is the higher of d1-10 [Digital reference of torque lower limit 1] and d1-

12 [Source of torque lower limit 2].

Related parameters

Table 10-18 Related parameters

Param. Name Default value Value range Description

d1-09 Digital reference of 150.0% 0.0% to 800.0% Defines the torque upper limit, which is a per-unit

(F2-30) torque upper limit 1 value based on the rated torque of the motor. d1-09
[Digital reference of torque upper limit 1] is mapped to
F2-30in group F. These two parameters have the
same function.
Note:
The active positive torque limit is the smaller of d1-09
and d1-11.

di-10 Digital reference of -150.0% -800.0% to 0.0% Defines the torque lower limit, which is a per-unit

(F2-31) torque lower limit 1 value based on the rated torque of the motor. d1-10

[Digital reference of torque lower limit 1] is mapped to
F2-31in group F. These two parameters have the

same function.
Note:

The effective torque lower limit is the higher of d1-10
and di1-12.
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Param. Name Default value Value range Description
di-11 Source of torque 0: -800% Defines the source of torque upper limit 2, which is the
(F2-32) upper limit 2 20 Al per-unit value based on the rated torque of the motor.
d1-11 [Source of torque upper limit 2] is mapped to F2-
3: A2

5: HDI pulse reference
6: Multi-reference

7: Simple PLC

8: PID

9: Communication

10: MD-BP-M

potentiometer

Others: F connector
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32 in group F. These two parameters have the same

function.
Options:
0: -800% - The limit is set to -800%.

2: AlI1. The positive torque limit is input by current or
voltage signal through Al1 and calculated according

to the preset Al curve.

3: Al2. The positive torque limit is input by current or
voltage through Al2 and calculated according to the

preset Al curve.

5: HDI pulse. The forward torque limit is set through
the pulse frequency of the DI5. The corresponding per-
unit value is calculated based on the curve of the
relationship between the pulse frequency and the set

frequency.

6: Multi-reference When multi-reference is used as the
forward torque limit source, combinations of different
DI states correspond to different forward torque limits.
The four multi-reference terminals can provide 16

states, corresponding to 16 limits.

Continued
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Param. Name Default value Value range Description
d1-11 Source of torque 0: -800% Continued
(F2-32) upper limit 2 2: Al 7: Simple PLC - Simple PLC is a multi-speed reference
3. A2 that can control the operating time and acceleration/

5: HDI pulse reference
6: Multi-reference

7: Simple PLC

8: PID

9: Communication

10: MD-BP-M

potentiometer

Others: F connector
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deceleration time. The limit is set through a multi-
reference parameter. The simple PLC module sets the
operating time and acceleration/deceleration time for

each frequency reference. Up to 16 speeds can be set.

8: PID - The limit is set through PID. PID control is a
common process control method, which calculates the
proportion, integral, and derivative of the difference
between feedback signals and target signals of the
controlled variable, and adjusts the output frequency
of the AC drive accordingly, thereby forming a closed-
loop system to stabilize the controlled variable at the

target value

9: Communication - The limit is set through
communication. You can set the torque lower limit
through remote communication. It is applicable to
scenarios requiring remote control or centralized

control of multiple devices.

10: MD-BP-M potentiometer. The additional torque

reference 1 is set through the MD-BP-M potentiometer.

Other: F connector - A parameter number is set for the
floating-point connector, and the value of the
connector is used as the limit. It is used for extension

of common sources.

Note: The effective torque upper limit is the smaller of
F2-30 and F2-32.
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Param. Name Default value Value range Description
di-12 Torque lower limit 2 1 0: -800% Defines the torque lower limit 2, which is the per-unit
(F2-33) selection 1: Inverted value of value based on the rated torque of the motor. d1-12

d1-11

2: Al

3: AI2

5: HDI pulse reference
6: Multi-reference

7: Simple PLC

8: PID

9: Communication

10: MD-BP-M

potentiometer

Others: F connector

[Source of torque lower limit 2] is mapped to F2-33 in
group F. These two parameters have the same

function.
Options:
0: -800% - The limit is set to -800%.

1: Inverted value of d1-11- The inverted value of d1-11

is used as the source.

2: Al1. The negative torque limit is input by current or
voltage signal through Al1 and calculated according

to the preset Al curve.

3: AI2. The negative torque limit is input by current or
voltage signal through Al2 and calculated according

to the preset Al curve.

5: HDI pulse. The reverse torque limit is set through the
pulse frequency of the DI5. The corresponding per-unit
value is calculated based on the curve of the
relationship between the pulse frequency and the set

frequency.

6: Multi-reference When multi-reference is used as the
reverse torque limit, combinations of different DI
states correspond to different reverse torque limits.
The four multi-reference terminals can provide 16

states, corresponding to 16 limits.

Continued
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Param. Name Default value Value range Description
di-12 Torque lower limit 2 1 0: -800% Continued
(F2-33) selection 1: Inverted value of 7: Simple PLC - Simple PLC is a multi-speed reference

10.5

10.5.1

Start/Stop Mode

Startup Mode

d1-11

2: Al

3: AI2

5: HDI pulse reference
6: Multi-reference

7: Simple PLC

8: PID

9: Communication

10: MD-BP-M

potentiometer

Others: F connector

that can control the operating time and acceleration/
deceleration time. The limit is set through a multi-
reference parameter. The simple PLC module sets the
operating time and acceleration/deceleration time for

each frequency reference. Up to 16 speeds can be set.

8: PID - The limit is set through PID. PID control is a
common process control method, which calculates the
proportion, integral, and derivative of the difference
between feedback signals and target signals of the
controlled variable, and adjusts the output frequency
of the AC drive accordingly, thereby forming a closed-
loop system to stabilize the controlled variable at the

target value

9: Communication - The limit is set through
communication. You can set the torque lower limit
through remote communication. It is applicable to
scenarios requiring remote control or centralized

control of multiple devices.

10: MD-BP-M potentiometer. The additional torque
reference 1 is set through the MD-BP-M potentiometer.

Other: F connector - A parameter number is set for the
floating-point connector, and the value of the
connector is used as the limit. It is used for extension

of common sources.

Note: The effective torque lower limit is the smaller of
F2-31 and F2-33.

The drive supports two startup modes: direct start and flying start. Set d0-02 to select a start mode

of the AC drive.

Related parameters

-398-



Common Functions

Param. Name Default value Value range Description

do-02 Startup mode 0 0: Direct start Defines the startup

(F2-15) 1: Flying start mode of the motor.

Options:

0: Direct start - The
drive starts directly.
This mode applies to
scenarios where the
motor starts from a
standstill state.

1: Flying start - In
this mode, the drive
first determines the
motor rotation
speed and direction,
and then starts at
the detected
frequency of the
motor. Select this
mode when the
motor starts during
rotation. For other
scenarios, select
direct start.

10.5.1.1  Flying Start
Application scenarios

If a rotating motor is being started directly, overcurrent may occur due to the inrush current at
startup. In this case, you can set d0-02 (Startup mode) to 1 (Flying start) to apply flying start, where
the drive detects the motor speed and direction first and then start at the motor frequency tracked.

Flying start is suitable for applications where the motor needs to be started while rotating, typically
for driving high-inertia mechanical loads.

If it is necessary to restart the motor while the rotor is rotating, the flying start mode can be selected.
Flying start is applicable to V/f and SVC modes.
Operating principles

In this mode, the drive can automatically track the motor speed and direction and achieve bumpless
start of a rotating motor.

As shown in the following figure, after startup, the motor synchronous frequency tracks the motor
speed in real time. After tracking is done, the normal operation mode applies.
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Coast to stop

Motor speed

Speed tracking done

Synchronous frequency

t

Figure 10-49 Flying start diagram

Note: In field-oriented speed tracking, it is recommended to perform parameter auto-tuning when

the motor is connected to the drive.

Related parameters

Param.

Name Default value

Value range

Description

do0-03

(F2-16)

Speed tracking mode | 4

0: Starting from the stop

frequency

1: Starting from the power

frequency

2: Starting from the

maximum frequency

4: Field-oriented speed

tracking

Defines the speed tracking mode when the

drive starts.
Options:

0: Starting from the stop frequency - The
speed is searched from the last stop
frequency. If an external force drives the
motor to a higher speed than the stop speed,

this mode is not applicable.

1: Starting from the power frequency - The
current speed is searched from 50 Hz. This
mode is suitable for restart after a long power

outage.

2: Starting from the maximum frequency - The
current speed is searched from F1-10
[Maximum motor frequency]. This mode is

generally used for generating loads.

4: Field-oriented speed tracking - The current
speed is searched through field-oriented
speed tracking. The searching speed is faster
than the first three modes. In this mode, the
motor parameters need to be auto-tuned. This
mode is suitable for fast speed tracking in V/f

control.

Precautions

1. In the V/f control mode of the asynchronous motor, four flying start modes can be selected. In the

SVC control mode, only magnetic field oriented flying start is available.

2. The flying start methods 0, 1, and 2 take longer time than the other methods but feature lower

requirements on motor parameters.

3. No changes are needed for speed tracking method of synchronous motors.
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4. After speed tracking start, self-test before startup is not performed.

Application instance

@ After the fan stops, the air inside the air duct can blow the fan blades, causing the motor to
rotate.

@ After the water pump stops, the motor may continue to rotate due to water flow striking the
impeller blades.

® The shutdown time of large equipment lasts for dozens of minutes, so coast-to-stop is usually
used for timely stop. In this case, the motor may be still rotating upon next startup.

The flying start mode is usually applied to fields including fans, water pumps, air conditioners, and
air compressors. You need to enable flying start for a rotating motor. Set d0-02 (Start mode) to 1
(Flying start) and start the drive. Then the drive detects the current motor speed and starts the motor
at the current motor speed.

10.5.1.2  Direct Start of Asynchronous Motor (Pre-excitation Start)
Application scenarios

When multiple asynchronous motors need to be started simultaneously, you can use time-based
pre-excitation to make multiple asynchronous motors start simultaneously after pre-excitation is
done.

The motor, after receiving a start command, runs at the speed defined by RFG and accelerates based
on the set acceleration time. This startup mode is applicable to most load applications.

Operating principles

Set d0-02 [Startup mode] to 0 [Direct start] in V/f mode. The motor, after receiving a start command,
runs at the speed defined by RFG.

Acceleration Deceleration
} time } } time }
| FO-48 | | F0-49 |
N N |
| | | |
| | | \ |
| | | |
| / | | AN |
| | | |
Output frequency [ [ [ \ \\
L Il Il
| | | |
| | |
Start command l : }

Figure 10-50 Schematic for direct startup

When the asynchronous motor operates in SVC mode, set d0-02 [Startup mode] to 0 [Direct start],
and set pre-excitation parameters. The motor needs to enter the pre-excitation state before being
started, so that a rotor magnetic field can be established for better control of motor output torque.
Pre-excitation can be selected either based on time or current reference. The pre-excitation function
is set through d0-17 [Pre-excitation time] to d0-20 [Demagnetization time].
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Figure 10-51 Schematic of pre-excitation

Param.

Name

Default value

Value range

Description

do-17

Pre-excitation

mode

1

0: Time-based pre-
excitation

1: Current-based
pre-excitation

2: Maximum-
current-based pre-
excitation

Defines the pre-excitation mode for
an asynchronous motor in the
vector control mode.

Options:

0: Time-based pre-excitation - After
the excitation time before start
reaches the time set by d0-18, the
drive enters the normal operation
state. The excitation current
reference is calculated by the
system automatically.

1: Based on pre-excitation -
Excitation is performed based on
the setting of d0-19. When the flux
reaches the target value, the
normal operation state applies.

2: Based on maximum current - The
system calculates the maximum
current based on the rated drive
current and the rated motor current.
This mode can realize fast
excitation and startup.

do-18

Pre-excitation

time

1000 ms

1T ms to 30000 ms

Defines the pre-excitation time for
the asynchronous motor in the
vector control mode.

Note:

This parameter is valid when d0-17
is setto 0.
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Param. Name Default value Value range Description
do-19 Pre-excitation 100% 1 % to 800% Defines the pre-excitation current
current for the asynchronous motor in the

vector control mode.
Note:

1. The setpoint is a percentage to
the rated motor current.

2. This parameter is valid when d0-

17 issetto 1.
do-20 Demagnetization | 0.5s 0s to 5s Defines the demagnetization time
time of the asynchronous motor.
Note:

To restart after coast-to-stop, wait
for the time set by d0-20 before the
asynchronous motor is
demagnetized before start. Note
that an excessively short
demagnetization time may result in
speed tracking failure.

Precautions

1. Pre-excitation start is applicable only to asynchronous motors in FVC and SVC modes.

2. Quick start in SVC is equivalent to quick pre-excitation start.

3. The excitation time is defined by d0-18 [Pre-excitation time] only when d0-17 [Pre-excitation
mode] is set to 0 [Time-based pre-excitation]. The excitation current is calculated dynamically
based on the excitation time. After the excitation time is reached, pre-excitation is done.

4. The excitation current is defined by d0-19 [Pre-excitation current] only when d0-17 [Pre-excitation
mode] is set to "Current-based pre-excitation". In this case, pre-excitation time changes.

5. When pre-excitation start is enabled, the motor speed does not drop upon start. To achieve the
same pre-excitation effect for asynchronous motors in V/f mode, apply DC braking start and set
the DC braking startup time.

Application instance

In applications where multiple asynchronous motors need to be started simultaneously, select time-
based pre-excitation (d0-17 = 0) and set the pre-excitation time to the same value through d0-18 so
that pre-excitation of multiple asynchronous motors can be completed and started simultaneously.

Ensure that the pre-excitation time for each motor is the same. Failure to comply can result in

inconsistency in motor startup.

10.5.1.3  Synchronous Motor Direct Startup (Magnetic Pole Position Auto-Tuning)

Application scenarios

The synchronous motor needs to get the rotor polarity before direct start for driving the motor in the
correct direction, preventing overcurrent/overload or stuck upon startup.
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Operating principles

Direct starting of a synchronous motor in SVC mode involves magnetic pole position auto-tuning to

obtain the rotor position of the synchronous motor, so that the motor can start running in the correct

direction. Auto-tuning helps prevent start-up issues such as reverse start-up, oscillation, or out-of-

step caused by excessive deviation between the initial wave phase angle and the actual position of

the motor's rotor.

Synchronous motors can be divided into salient pole motors and surface-mounted motors. For a

salient pole synchronous motor, the magnetic pole position auto-tuning takes about 250 ms. For a

surface-mounted synchronous motor, the magnetic pole position auto-tuning takes about 50 ms.

The drive switches the magnetic pole position auto-tuning mode based on the motor type detected.

Magnetic pole position auto-tuning
of synchronous motor

Acceleration
time
FO-48

Deceleration
time

Output frequency L
| |
|
|
Start command [
Figure 10-52 Pole position auto-tuning
Related parameters
Param. Name Default value Value range Description
do-70 Magnetic pole position 0 0: Detected every time | Defines the detection mode of the initial position of
detection upon start of upon operation the synchronous motor before startup.
synchronous motor in 1: Not detected Options:
SVC mode
2: Detected during 0: Detected every time upon operation
initial operation upon 1: Not detected
power-on
2: Detected during initial operation upon power-on
do-71 Initial position detection | 2 0: Voltage pulse Defines the initial position detection method of the

motor before startup

method of synchronous

1: High-frequency
injection
2: Adaptive

3: Pre-positioning

synchronous motor before start.
Options:

0: Voltage pulse - Voltage pulse is used for magnetic
pole position auto-tuning before startup.

1: High-frequency injection - The magnetic pole
position is auto-tuned with high-frequency injection

before start.

2: Adaptive - Whether to enable high-frequency

injection depends on the motor inductance.

3: Pre-positioning - Used to drive the motor to a fixed

angle before startup.
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Param. Name Default value Value range Description
do-75 Initial position detection | 80 50% to 180 % Defines the target current for magnetic pole position

current of synchronous auto-tuning of the synchronous motor. The lower the

motor current, the lower noise is generated during detection.
Note that an excessively low setpoint may cause
inaccurate position detection.
Note:
This parameter is an extended parameter, which can
be displayed only when the parameter access level
(A0-10) is "Extended" or higher.

do-76 Initial position 0 0.0°to 359.9° For a synchronous motor, after auto-tuning of the

compensation angle initial magnetic pole position, set this compensation
angle properly to avoid reverse rotation upon startup.
Note:
This parameter is an extended parameter, which can
be displayed only when the parameter access level
(A0-10) is "Extended" or higher.

Precautions
1. Itis recommended to enable magnetic pole position auto-tuning for direct startup of the
synchronous motor. Otherwise, reverse rotation upon startup, oscillation upon sudden
acceleration/deceleration, or step loss can occur.

. During detection upon initial power-on, if the motor speed during coast-to-stop is higher than the
zero speed threshold, the position is lost. In this case, the position will be auto-tuned again at next
direct startup.

. The voltage pulse method is generally suitable for non-salient pole motors, high-frequency
injection is suitable for salient pole motors, and pre-positioning is suitable for applications where
slight rotation of the motor before startup is acceptable.

. When the voltage pulse method is used, a noticeable sound may occur before startup, which is
normal. When high-frequency injection method is used, a "hissing" sound may be generated
before startup. In noise-sensitive applications, select the magnetic pole position auto-tuning
method before startup based on the motor characteristics.

. Magnetic pole position auto-tuning is performed on the synchronous motor every time upon
startup in SVC mode.

6. Auto-tuning with voltage pulse lasts about 15 ms.
7. Auto-tuning with high frequency injection lasts about 120 ms.
8. Pre-positioning-based auto-tuning lasts about 2s.

10.5.2  Stop mode

Application scenarios

Stop modes specify the actions upon corresponding stop commands, which include decelerate to
stop, coast to stop, stop with maximum capability, and quick stop. In some special applications, DC
braking at stop is also required.
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Operating principles

The drive supports three start/stop commands, which include ON_OFF1 (start/stop), OFF2 (coast to

stop), and OFF3 (quick stop).

ON_OFF1 (Start/Stop): The value 0 indicates it is inactive and the value 1 indicates it is active. Itis
generally used together with OFF2 and OFF3 to control the drive. When the OFF2 and OFF3
commands are invalid and no fault exists, the ON_OFF1 command is triggered by the rising edge
(0—1). When the stop command is triggered by the falling edge (1-0), the drive stops as defined
by d0-04 (OFF1 stop mode).

OFF2 (Coast to stop): The value 1 indicates it is inactive and the value 0 indicates it is active. It is
generally used together with ON_OFF1 and OFF3 to control the drive. When ON_OFF1 is active
and the OFF3 command is inactive and no fault occurs, the OFF2 command triggers during the
falling edge from 1 to 0. The AC drive stops in the mode set by d005 (OFF2 stop mode).

OFF3 (Quick stop): The value 1 indicates it is inactive and the value 0 indicates it is active. It is
generally used together with ON_OFF1 and OFF2 to control the drive. When ON_OFF1 is active
and the OFF2 command is inactive and no fault occurs, the OFF3 command triggers during the
falling edge from 1 to 0. The AC drive stops in the mode set by d006 (OFF3 stop mode).

Operation mode Command type Setpoint Result
Start Normal Start ON_OFF1: 0-1 The drive starts normally.
OFF2: 1
OFF3: 1
Stop OFF1 stop command ON_OFF1:1-0 The drive stops according to the OFF1 setting. The OFF1 stop
OFF2: 1 mode includes decelerate to stop, coast to stop, and stop
with maximum capacity.
OFF3: 1
OFF2 stop command ON_OFF1: 1 The AC drive stops according to the mode set by OFF2 (Coast
OFF2: 1-0 o stop).
OFF3: 1
OFF3 stop command ON_OFF1:1 The drive stops according to the OFF3 setting. The OFF3 stop
OFF2: 1 mode includes quick stop and stop with maximum capability.
OFF3: 1-0

As shown in the preceding table, the stop modes of OFF1 to OFF3 can be set with different

commands, as defined below.

Decelerate to stop

d0-04 [OFF1 stop mode] is generally set to "decelerate to stop". Once the decelerate-to-stop
command is activated, the drive decreases the output frequency to 0 and then stops based on
the RFG deceleration time.
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Figure 10-53 Decelerate to stop

e Coastto stop
d0-05 [OFF2 (coast to stop) mode] is fixed to coast-to-stop. In coast-to-stop, the IGBT output is
blocked directly and the motor coasts to stop. For devices with high inertia, the coast-to-stop
process lasts for a long time. Coast-to-stop can be triggered upon most of the faults or OFF2

/ ‘ Drive stops output immediately
| /
[ "

‘ / Actual speed of the motor

emergency stop.

Output frequency

Start command

Figure 10-54 Coast to stop

e Stop with maximum capability
After the stop at maximum capability mode is activated, the speed reference of the motor is
forced to be 0. The motor decelerates to 0 based on the maximum output capability. During
deceleration, the motor torque or current may reach the limit.

e Quick stop
d0-06 [OFF3 (quick stop) mode] is generally set to "quick stop". The quick stop mode is equivalent
to the function of emergency stop assigned to a terminal. The deceleration time is determined by
b7-34 [Deceleration time in quick stop] to b7-36 [End arc in quick stop].

Deceleration time

| Acceleration upon‘ quick ftOP

| time

‘ FO-48

«— >

\

|
|
|
|
|
Output frequency \
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I
|
|
|

Start command

Figure 10-55 Quick stop

If the motor reaches torque or current limit during deceleration, the corresponding deceleration time
will be extended.
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Related parameters

Param. Name Default value Value range Description
do-04 OFF1 stop mode 0: Decelerate to It is used to set the OFF1 stop mode.
(F2-17) stop Options:
1: Coast to stop 0: Decelerate to stop - The stop mode is determined by
2: Stop with the active ramp setting.
maximum capability 1: Coast to stop - The drive stops output, which means the
power supply of the motor is cut off and the driving
system is in the free braking state.
2: Stop with maximum capability - In this mode, the motor
speed reference is set to 0 forcibly. The motor decelerates
to 0 based on the maximum output capacity. The
minimum deceleration time is fixed to 50 ms. The output
torque or current may reach the limit value during
deceleration.
do-05 OFF2 (Coast to stop) 0: Coast to stop Displays the OFF2 stop mode. The default mode is "coast
mode to stop".
do-06 OFF3 (Quick stop) 0: Quick stop Defines the OFF3 (quick stop) mode.
mode 1: Stop with Options:

maximum capability

0: Quick stop - Itis equivalent to the emergency stop
function assigned to a terminal. The deceleration time is
defined by b7-34/b7-35/b7-36.

1: Stop with maximum capacity - In this mode, the motor
speed reference is set to 0 forcibly. The motor decelerates
to 0 based on the maximum output capacity. The
minimum deceleration time is fixed to 50 ms. The output
torque or current may reach the limit value during

deceleration.

-408-



Common Functions

Param. Name Default value Value range Description

-

do-07 Permissible stop 0: OFF1 stop mode Defines the stop mode after the operation permission

mode during signal is deactivated. It is equivalent to the operation

1: OFF2 (coast to

operation stop) stop mode pause or operation enable function that assigned to the
terminal.
2: OFF3 (quick stop)
mode Options:
0: OFF1 mode - The stop mode is defined by d0-04.
1: OFF2 (coast to stop) mode - The stop mode is coast-to-
stop.
2: OFF3 (quick stop) mode - The stop mode is defined by
do0-06.
do-08 Stop mode in torque | 1 0: Coast to stop Defines the stop mode in torque control.
control forcibly Options:

1: Switched to 0: Coast to stop forcibly - The motor coasts to stop, and

speed mode and the driving system is in the free braking state.

stop
1: Switching to speed mode and stop. The speed mode

2: Staying in torque applies and the motor stops based on the active stop

mode until reaching mode

zero speed and then

stop 2: The speed limit in the torque mode is reduced to 0

according to the set deceleration time, but the motor is

still running in the torque mode. When the actual motor

speed reaches 0, the motor stops.

10.5.3  Start frequency

Application scenarios

When starting torque is needed or when smooth motor startup is needed, the starting frequency can
be set, and the set starting frequency can be maintained for a certain period of time.

Operating principles

Set the starting frequency through d0-23 [Starting frequency] and d0-24 [Starting frequency hold
time]. When d0-24 is set to 0, the starting frequency is inactive. When d0-24 [Starting frequency hold
time] is set to a non-zero value, the drive outputs the value defined by d0-23 [Starting frequency]
directly upon receiving a startup command and keeps the starting frequency within the time defined
by d0-24 [Starting frequency hold time] before acceleration.
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Figure 10-56 Diagram of starting frequency

Param. Name Default value Value range Description
do-23 Start frequency 0.00 Hz to 10.00 Hz Defines the starting frequency.
Note:
The starting frequency is outputted once the system is
started. After the starting frequency remains unchanged for
the time defined by d0-24, the drive accelerates.
do-24 Starting 0.0s to 1000.0s Defines the hold time of the starting frequency.
frequency hold Note:
time
The setpoint 0 indicates that this function is inactive.
Note: This section only introduces the first set of motor parameters, which also applies to other
motor parameter sets.
10.5.4 DCBraking
10.5.4.1 DC Braking at Startup

Application scenarios

starting torque.

Operating principles
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The setting of DC braking time at startup applies to applications where the motor may rotate at start.

When the asynchronous motor is started in V/f mode, the DC braking function can help increase the

The DC braking function supplies a DC current to the motor's stator winding, generating a braking
force that brings the motor to a halt. Set the start DC braking at startup through d0-25 [DC braking
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time at startup] and d0-26 [DC braking current at startup]. When d0-25 is set to 0, this function is

disabled. Additionally, the current loop during DC braking can be adjusted through d0-31 [Current

loop Kp adjustment in DC braking] and d0-32 [Current loop Ti adjustment in DC braking].

Acceleration

time
FO-48
>

Deceleration
time
FO-49

N

[
[
[
[ [
Output frequency : :
) |
\
[ [
[
| |
\ [
Start command [ [
| I
[
— —» — — DCbraking current at start
DC braking reference/current v do-26
>

Related parameters

[
DC braking time at start
do-25

Figure 10-57 Diagram for DC braking at startup

Param. Name Default Value range Description
value
do-25 DC braking time at 0Os 0s to 100s Defines the DC braking time at startup.
start Note:
This parameter is valid when d0-02 is set
to O [Direct startup].
The setpoint 0 indicates this function is
disabled. When this parameter is setto a
non-zero value, the drive outputs DC
current (d0-26) continuously to generate a
braking force before the motor starts.
When the time defined by d0-25 is
reached, the normal operation state
applies.
do-26 DC braking current 50% 0% to 800% Defines the DC braking current at startup.
at start The higher the DC braking current, the
stronger the braking force can be.
Note: The setpoint is a percentage to the
rated current of the motor.
do-31 DC braking current 100.0% 0.1% to 800.0% | Defines the current loop Kp adjustment
loop coefficient during DC braking.
Kp adjustment
do-32 DC braking current 100.0% 0.1% to 800.0% | Defines the current loop Ti adjustment
loop coefficient during DC braking.
Ti adjustment
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Precautions

1. Note that the current and action time of DC braking must be lower than the overload limits of the
motor and drive.

2. Long-term braking can ensure that the asynchronous motor is at the zero speed but may cause
much motor heating.

3. Do not use the DC braking function to replace the brake function of the mechanical device.

AWarning

Do not use DC braking on traction loads. Pulling the load can cause the motor to rotate, which may result in per-
sonal injury or death.

Application instance

In scenarios where rapid acceleration is required in V/f control mode, the absence of flux during the
initial startup stage causes a significant deviation in the actual motor speed response, resulting in
the process failing to meet requirements. In this case, you can apply DC braking at start in V/f mode
to all the motors to reduce the speed deviation upon start.

10.5.4.2 DC Braking at Stop
Application scenarios

In applications where braking with DC current is needed at stop, you can enable DC braking at stop
to ensure the load stops properly after the drive stops.

Operating principles

The DC braking function supplies a DC current to the motor's stator winding, generating a braking
force that brings the motor to a halt.

During decelerate-to-stop, when the operating frequency is reduced to d0-27 [Starting frequency for
DC braking at stop], the drive blocks the output. When such state lasts for the time defined by d0-28
[DC braking waiting time at stop], the current defined by d0-30 [DC braking current at stop] is kept
outputting for the time defined by d0-29 [DC braking time at stop]. After the time defined by d0-29
elapses, the drive enters the stop state.
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Figure 10-58 DC braking at stop

Param. Name Default value

Value range

Description

do-27 Starting frequency | 0.0Hz
of DC braking at

stop

0.0 Hz to 600.0
Hz

Defines the starting frequency of DC braking at stop.
Note:

1. During decelerate-to-stop, when the operating frequency is
reduced to d0-27 [Starting frequency for DC braking at stop], the
drive blocks the output. When such state lasts for the time defined
by d0-28 [DC braking waiting time at stop], the current defined by
d0-30 [DC braking current at stop] is kept outputting for the time
defined by d0-29 [DC braking time at stop]. After the time defined
by d0-29 elapses, the drive enters the stop state.

2. Do not set this parameter to an excessively high value. Failure to

comply can result in overcurrent of the drive.

do-28 Waiting time of DC | 0.0s

braking at stop

0.0s to 100.0s

Defines the waiting time of DC braking at stop.
Note:

1. During decelerate-to-stop, when the operating frequency is
reduced to d0-27 [Starting frequency for DC braking at stop], the
drive blocks the output. When such state lasts for the time defined
by d0-28 [DC braking waiting time at stop], the current defined by
d0-30 [DC braking current at stop] is kept outputting for the time
defined by d0-29 [DC braking time at stop]. After the time defined
by d0-29 elapses, the drive enters the stop state.

2. The waiting time is used to allow the asynchronous motor to
demagnetize. If the waiting time is too short, overcurrent may

easily occur.
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Param. Name Default value Value range Description

do-29 DC braking time at | 0.0s 0.0s to 100.0s Defines the DC braking time at stop.

stop Note:

During decelerate-to-stop, when the operating frequency fall to
the value of d0-27, the drive blocks the output and stays in this
state for the duration specified in d0-28. Then, the drive keeps
outputting the DC injection braking current specified in d0-30 for
the duration specified in d0-29. Finally, the drive enters the stop

state.

The value 0 indicates that the function of DC braking at stop is
disabled.

d0-30 DC braking current | 50% 0% to 800% Defines the DC braking current at stop.

at stop Note:

1. During decelerate-to-stop, when the operating frequency is
reduced to d0-27 [Starting frequency for DC braking at stop], the
drive blocks the output. When such state lasts for the time defined
by d0-28 [DC braking waiting time at stop], the current defined by
d0-30 [DC braking current at stop] is kept outputting for the time
defined by d0-29 [DC braking time at stop]. After the time defined
by d0-29 elapses, the drive enters the stop state.

2. The current percentage is based on the rated current of the

motor. The higher the setpoint, the higher the braking intensity.

do-31 Kp adjustment of | 100.0% 0.1% to 800.0% Defines the current loop Kp adjustment coefficient during DC
DC braking current braking.

loop

do-32 Ti adjustment of 100.0% 0.1% to 800.0% Defines the current loop Ti adjustment coefficient during DC
DC braking current braking.

loop

Precautions

1. The starting frequency for DC braking at stop must not be set too high; otherwise, overcurrent
may occur on the AC drive.

2. For asynchronous motors, if the waiting time for DC braking at stop is set to an excessively low
value, overcurrent may easily occur on the drive.

3. Note that the current and action time of DC braking must be lower than the overload limits of the
motor and drive.

10.5.5  AC Drive Automatically Stops

Application scenarios

To make the drive stop automatically after operating for a certain period of time, you can set the
timed operation period through P0-13 [Timing function selection] to PO-15 [Timed operation period].
Each time the drive starts, timing starts from 0. When the timed operation period expired, the drive
stops automatically.
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When the RO or DO is assigned with function "30 [Timed operation arrival]," the corresponding RO or
DO outputs an active signal once the operating time of the drive reaches the set time.

Operating principles

Set whether to enable timed operation of the drive through P0-13 (Timing function). When timed
operation is enabled, the timer starts from 0 upon startup of the drive. When the timing period
expires, the drive stops automatically. The remaining operating time can be viewed through U0-20
[Remaining time of timed operation].

Operating

frequency/Hz i

» Time/min

\
S —

Timed operation period (P0-14, P0O-15)

Figure 10-59 Timed operation

Set the timed operation period (min) through P0-14 [Timed operation period source] and P0-15
[Digital reference of timed operation period]. When the timed operation period is set to 0, the timed
operation is inactive. Set the source of timed operation period through P0-14.

1. When P0-14 [Timed operation period source] is set to 0 [P0-15], the timed operation period is
defined by PO-15.

2. When P0-14 (Timed operation duration source) is set to 1 (Al1) or 2 (Al2), the timed operation
duration equals the result of (Al voltage/10 V) x P0-15.

3. When P0-14 [Timed operation period source] is set to "Other [F Connector]", the timed operation
period = floating-point connector value x P0O-15.

When no special requirements are needed, P0-14 [Timed operation period source] is set to 0 [P0-15]
by default, and the timed operation period is set through P0-15.
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Related parameters

Param.

Name

Default value

Value range

Description

P0-13

Timing function

0

0: Inactive

1: Active

Defines whether the timer of the drive is enabled.
Options:
0: Inactive

1: Active - The timer starts upon startup of the drive. When the set
timing period expires, the drive stops automatically, with the

corresponding multi-function DO outputs ON signal.
Note:
1. The timing period is set by PO-14 and P0-15 in units of minute.

2. The drive starts timing from 0 upon start every time, and the

remaining timing period can be viewed in U0-20.

PO-14

Timed operation

period source

0: P0-15

1 AN

2: Al2

Others: F

connector

Defines the source of the timed operation period.
Options:

0: PO-15 - The timed operation period is set by PO-15.
1: AIN. The time is set by Al1 input voltage and PO-15.
2: AlI2. The time is set by Al2 input voltage and P0-15.

Other: F connector - The timed operation period is set by the F

connector value and P0-15.
Note:

When this parameter is set to 1, the timing operation duration
equals the result of (Al voltage/10 V) x P0-15. 100% of the analog

input range corresponds to PO-15.

PO-15

Digital reference of
timed operation

period

0.0 min

0.0 min to 6500.0

min

Defines the local digital value of the timed operation period.

uUo0-20

Remaining time of
timed operation

period

This parameter indicates the remaining time for timing operation

in the unit of minute.

10.5.6

Hibernation and Wakeup

Application scenarios

You can set a sleep time within any 24-hour period. During the sleep period, the drive stops and

enters the sleep state.

Wake-up is a process that the drive wakes up from the sleep state and starts to run.

Operating principles

To use the sleep and wake-up functions, set the sleep frequency and wake-up frequency. As shown

in the following figure, set the sleep function through P0-24 [Sleep frequency] and P0-25 [Sleep

delay]. During operation of the drive, when the frequency reference is lower than or equal to the

P0-24 [Sleep frequency], the drive enters the sleep state and decelerates to stop after the sleep
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delay defined by P0-25 elapses. Set the wake-up function through P0-22 (Wake-up frequency) and
P0-23 (Wake-up delay). In the sleep state, when the frequency reference is equal to or greater than
P0-22 (Wake-up frequency), the drive wakes up after the delay defined by P0-23 elapses.

Generally, set P0-22 [Wake-up frequency] to a value equal to or higher than P0-24 [Sleep frequency].
The sleep and wake-up functions are invalid if both the wake-up frequency and sleep frequency are
setto 0.0 Hz.

Frequency reference (before RFG) a

Wake-up frequency PO-22 |- — — / — — — =X\~ —— — — — — — — — — — —

Sleep frequency P0-24 |- -/~ L — — — — — \ — — — — — — — — — /[
| |
\ | \
1 | 1 Time (t)
[

| | |
| |

Operation status | |
| |
| |
: Wake-up status ; Wake-up status
| : |

Sleep status : Sleep status |
| |
[ ; [ > Time (t)
| | | | |
PO-23 PO-25 P0-23
Wake-up Sleep Wake-up

delay delay delay

Figure 10-60 Sleep and wake-up function setting

Note:

(1) The upper limit of the sleep frequency can be set to a value equal to the wake-up frequency. Set
P0-22 [Wake-up frequency] first and then P0-24 [Sleep frequency].

(2) When hibernation is enabled during PID operation, you can set P2-33 (selection of PID operation
at stop) to 1 to continue the PID operation or to 0 to stop PID operation.
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Related parameters

Param. Name Default value

Value range

Description

P0-22 Wakeup frequency 0.00 Hz

source

P0-24 to A2-17

Defines the wake-up frequency of the drive to exit the sleep

state.
Note:

If the drive is in the sleep state and the current operation
command is active, when the frequency reference is greater
than or equal to P0-22 [Wake-up frequency], the drive starts
directly after the delay defined by P0-23 elapses.

P0-23 Wakeup delay 0.0s

0.0s to 6500.0s

Defines the effective time of wake-up delay.
Note:

If the drive is in the sleep state and the current operation
command is active, when the frequency reference is greater
than or equal to P0-22 [Wake-up frequency], the drive starts
directly after the delay defined by P0-23 elapses.

P0-24 Sleep frequency 0.00 Hz

0.00 Hz to P0-22

Defines the sleep frequency of the drive. During operation of
the drive, setting the frequency to a value lower than the

sleep frequency triggers the sleep state.
Note:

During operation of the drive, when the frequency reference is
lower than or equal to the P0-24 [Sleep frequency], the drive
enters the sleep state and decelerates to stop after the sleep

delay defined by P0-25 elapses.

P0-25 Sleep delay 0.0s

0.0s to 6500.0s

Defines the hibernation delay of the AC drive.
Note:

During operation of the drive, when the frequency reference is
lower than or equal to the P0-24 [Sleep frequency], the drive
enters the sleep state and decelerates to stop after the sleep

delay defined by P0-25 elapses.

10.5.7  Startup Protection

Application scenarios

This function is used to apply protection upon start of the drive to prevent dangers caused by

inadvertent motor responses to the operation commands. The startup protection applies to the

following conditions.

1. If the operation command is active when the drive is powered on (for example, an input terminal

is ON before power-on), the drive does not respond to the command. The drive responds only

after the operation command is activated again.

2. If the operation command is active during fault reset, the drive does not respond to the operation

command. In this case, the startup protection can be disabled only after the operation command

is deactivated. The drive starts to run when the operation command is activated again.

-418-



Common Functions

Operating principles

You can activate startup protection through P0-21 [Startup protection selection]. When P0-21 is set
to 1, this function is active. If the operation command is inactive upon power-on or fault reset, the
drive does not respond to the operation command. In this case, the startup protection can be
disabled only after the operation command is deactivated. The drive starts to run when the
operation command is activated again.

Related parameters

Param.

Name Default value Value range Description

P0-21

Startup protection 1 0: Disable Defines whether the startup protection is enabled.
1: Enable Options:

0: Disable

1: Enable

Note:

1. When this parameter is set to 1 and the operation
command is active upon power-on (for example, the
terminal that used to send an operation command is
closed before power-on), the drive does not respond to
the operation command. The drive responds only after

the operation command is activated again.

2. When this parameter is set to 1 and the operation
command is active upon fault reset, the drive does not
respond to the operation command. The operation
command must be deactivated first to disable the

operation protection state.

10.6

10.6.1

Jog

Note: This parameter is inactive during fault reset, and the protection always applies.

Jog

Jog

In some applications, the drive needs to run at a low speed temporarily to facilitate equipment
testing. You can use the jog mode in this case.

Operating principles

This drive can be set with up to two jog commands. Take set channel 1 and control channel 1 as an
example. Set jog 1 frequency through b5-07 (Jog 1 frequency source selection) and b5-08 (Jog 1
frequency reference). Set jog 2 frequency through b5-09 (Jog 2 frequency source selection) and b5-
10 (Jog 2 frequency reference). Set whether jog 1 command is valid through b1-06 (Custom jog 1
source), and whether jog 2 command is valid through b1-07 (Custom jog 2 source).
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Same as normal operation, the base frequency is set by b7-01 [Ramp-up/down time base]. Set the
jog acceleration/deceleration time source through b7-31 [Jog ramp source selection]. When b7-31 is
0, the jog acceleration/deceleration time is the same as the normal acceleration/deceleration time.
When b7-31is 1, the jog acceleration/deceleration time is defined by b7-32 [Jog ramp acceleration
time] and b7-33 [Jog ramp deceleration time]. The following figure shows the relationship between
the output frequency and acceleration/deceleration time during jogging.

Output frequency/Hz &

Ramp ramp-up/down
time base frequency (b7-01)

Jog frequency
b5-07 to b5-10/b6-07 to b6-10

Y » Time/t
|
) | |
Actualramp-up time =~ [ &———» :4—” Actual ramp-down time
|
| |
< ; » Jog ramp-down time (b7-33)
|

Jog ramp-up time (b7-32) I« »’

Jog command

Figure 10-61 Jog

When both jog 1 and jog 2 commands are sent simultaneously, the drive responds to jog 1
command firstly. As shown in the figure below, when both jog 1 and jog 2 commands are input to
the drive simultaneously, the drive starts at the jog 1 frequency reference (b5-07 [Jog 1 frequency
source selection] and b5-08 [Jog 1 frequency reference]). If the jog 1 command is deactivated, the
drive responds to the jog 2 command and starts at the jog 2 frequency reference (b5-09 [Jog 2
frequency source selection] and b5-10 [Jog 2 frequency reference]).
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Output
frequency/Hz

Jog 1 operation
frequency
b5-07 to b5-08

Jog 2 operation
frequency
b5-09 to b5-10

P Time/t

Jog 1 command

Jog 2 command

Figure 10-62 Relationship diagram between jog 1 and jog 2 commands

Additionally, the priority between jog and normal operation commands can be set through b1-09
[Jog/ON_OFF1 priority mode selection].

e When b1-09 is set to 0, priority is not differentiated, which means the command that comes first
will be responded to first and the command that comes later will not be responded to. As shown
in the figure below, the jog 1 command is input to the drive first, and the drive starts at the jog 1
frequency reference (b5-07 [Jog 1 frequency source selection] and b5-08 [Jog 1 frequency
reference]). Therefore, when the jog 1 command is active, even if the ON_OFF1 normal operation
command is active, the drive does not respond.
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Output A
frequency/Hz

Jog 1 operation
frequency f———————commmmo
b5-07 to b5-08

» Time/t

Jog 1 command

ON_OFF1 command

Figure 10-63 Jog command sent first upon non-priority distinction

As shown in the figure below, the ON_OFF1 normal operation command is input to the drive first,
and the drive starts at the normal frequency set by ON_OFF1 (b5-00 to b5-06). Therefore, when
the ON_OFF1 command is active, even if the jog 1 command is active, the drive does not respond.

|

Output frequency/Hz4

Normal operation
frequency (ON_OFF1) {~=——====--—===----==--
b5-00 to b5-06

- Time/t

ON_OFF1 command

Jog 1 command

Figure 10-64 ON_OFF1 command sent first upon non-priority distinction

e When b1-09is setto 1, jog commands are responded to first. Normal operation can be
interrupted by the jog command. That is, as long as the jog command is active, the drive runs at
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the jog frequency defined by b5-07 [Jog 1 frequency source] and b5-08 [Jog 1 frequency
reference].

As shown in the figure below, when the ON_OFF1 command is active and the drive is running at
the normal frequency reference (b5-00 to b5-06), if the jog 1 command is active, the drive
immediately responds and switches to the jog 1 frequency (b5-07 [Jog 1 frequency source
selection] and b5-08 [Jog 1 frequency setting]) until the jog 1 command is deactivated.

Output frequency/Hz A

Normal operation
frequency (ON_OFF1)
b5-00 to b5-06

Jog 1 operation
frequency
b5-07 to b5-08

- Time/t

ON_OFF1 command

Jog 1 command

Figure 10-65 Jog command responded to first

When b1-09 is set to 2, normal operation commands are responded to first. Normal operation
can be interrupted by the jog command. That is, as long as the ON_OFF1 command is active, the
drive runs at the frequency defined by b5-00 to b5-06.

As shown in the figure, when the jog 1 command is active, the drive runs at the jog 1 frequency
reference (b5-07 [Jog 1 frequency source selection] and b5-08 [Jog 1 frequency reference]). If the
ON_OFF1 command is active, the drive immediately responds and switches to the normal
operation set frequency (b5-00 to b5-06) until the ON_OFF1 command is deactivated.
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Output frequency/HzA

Normal operation
frequency (ON_OFF1)
b5-00 to b5-06

Jog 1 operation
frequency
b5-07 to b5-08

-  Time/t

Jog 1 command

ON_OFF1 command

Figure 10-66 Normal operation (ON_OFF1) commands responded to first

Related parameters

Param. Name Default value Value range Description
b7-01 Ramp-up/down 1 0: Rated frequency Defines the ramp-up/down time base.
(FO-46) time base 1: Maximum Options:
frequency 0: Rated frequency - The rated frequency is used as the ramp-
2: 100 Hz up/down time base.
3: Frequency 1: Max. frequency - The max. frequency is used as the ramp-
reference up/down time base.
2: 100 Hz - 100 Hz is used as the ramp-up/down time base.
3: Frequency reference - The frequency reference is used as
the ramp-up/down time base.
Note:
This parameter is used to set the ramp-up/down time base
frequency. The ramp-up time indicates time required by the
drive to accelerate from 0 Hz to the base frequency. The ramp-
down time indicates time required by the drive to decelerate
from the base frequency to 0 Hz.
b7-31 Jogging ramp 0 0: Ramp time in Defines the jog ramp source.
(F0-62) source normal operation Options:
1:Ramp time in jog 0: Ramp time of normal operation - The jog ramp time is the
same as the ramp-up/down time during normal operation.
1: Ramp time of jog - The ramp time in the jog mode is set
separately (b7-32 and b7-33).
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Param.

Name

Default value

Value range

Description

b7-32

(FO-63)

Ramp-up time in

jog

20.00s

0.00s to 650.00s

Defines the time required for the output frequency to rise from
0to b7-01 [Base frequency for acceleration/deceleration] in
the jog mode. It determines the frequency rise rate in the jog

mode.

b7-33

(FO-64)

Ramp-down time

in jog

20.00s

0.00s to 650.00s

Defines the time required for the output frequency to decline
from b7-01 [Base frequency for acceleration/deceleration] to 0
in the jog mode. It determines the frequency decline rate in the

jog mode.

b5-07/b6-07

Source of jog

frequency 1

0: b5-08
2: Al
3:Al2

5: HDI pulse setting
(active only for
MD610S)

6: Multi-reference
7: Simple PLC

8: PID

9: Communication

10: MD-BP-M

potentiometer

Others: F connector

Defines the source of jog frequency 1.
Options:

0: b5-08 - The jog 1 frequency is defined by b5-08. set by the
parameter (b5-08).

2: Al1. The jog 1 frequency is input by the current or voltage
signal through Al1 and calculated according to the preset Al

curve.

3: Al2. The jog 1 frequency is input by the current or voltage
signal through AI2 and calculated according to the preset Al

curve.

5: HDI pulse reference. The jog 1 frequency is set by the pulse
frequency of DI and calculated according to the corresponding

mapping curve. (Valid only for MD610S)

6: Multi-reference - When multi-reference is used as the jog 1
frequency source, different combinations of DI terminal states
correspond to different frequency references. The four multi-
reference terminals can provide 16 states, corresponding to 16

frequencies.

7: Simple PLC - Simple PLC is a multi-speed operation
command that can control the operating time and acceleration
and deceleration time. Each reference is set through a multi-
reference parameter. The simple PLC module sets the
operating time and torque ramp-up/down time for each

reference and supports up to 16 speeds.
8: PID - The jog 1 frequency is set through PID.

9: Communication - The jog 1 frequency is set through
communication. The jog 1 frequency can be input through
remote communication. The drive must be installed with a
communication card to communicate with the host controller.
This mode is suitable for remote control or centralized control

on multiple equipment.

10: MD-BP-M potentiometer. The jog frequency 1 is set through
the MD-BP-M potentiometer.

Others: F connector

A parameter is set for a floating-point connector, and the
value of the connector is read as jog frequency 1. It is used for

extension of common sources.

b5-08/b6-08

Jog 1 frequency
reference

2.00

-50.00 Hz to +50.00
Hz

Defines the digital reference of jog frequency 1. b5-08 is active
when b5-07 is set to 0.
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Param. Name Default value Value range Description
b5-09/b6-09 Source of jog 0 0: b5-10 Defines the source of jog frequency 2.
frequency 2 2: Al Options:
3: AI2 0: b5-10 - The jog 2 frequency is set through b5-10. It means
5: HDI pulse setting the source is b5-10.
(active only for 2: Al1. The jog 2 frequency is input by current or voltage signal
MD610S) through Al and calculated according to the preset Al curve.
6: Multi-reference 3: Al2. The jog 2 frequency is input by the current or voltage
7: Simple PLC signal through AI2 and calculated according to the preset Al
curve.
8: PID
5: HDI pulse. The jog 2 frequency is set by the pulse frequency
9+ Communication of DI4 and calculated according to the corresponding mapping
10: MD-BP-M curve. (Valid only for MD610S)
potentiometer 6: Multi-reference - When multi-reference is used as the jog 2
Others: F connector frequency source, different combinations of DI terminal states
correspond to different frequency references. The four multi-
reference terminals can provide 16 states, corresponding to 16
frequencies.
7: Simple PLC - Simple PLC is a multi-speed operation
command that can control the operating time and acceleration
and deceleration time. Each reference is set through a multi-
reference parameter. The simple PLC module sets the
operating time and torque ramp-up/down time for each
reference and supports up to 16 speeds.
8: PID - The jog 2 frequency is set through PID.
9: Communication - The jog 2 frequency is set through
communication. The jog 2 frequency can be input through
remote communication. The drive must be installed with a
communication card to communicate with the host controller.
This mode is suitable for remote control or centralized control
on multiple equipment.
10: MD-BP-M potentiometer. The jog frequency 1 is set through
the MD-BP-M potentiometer.
Others: F connector
A parameter is set for a floating-point connector, and the
value of the connector is read as jog frequency 2. It is used for
extension of common sources.
b5-10/b6-10 Jog 2 frequency -2.00 -50.00 Hz to +50.00 Defines the digital reference of jog frequency 2. b5-10 is active
Hz when b5-09 is set to 0.
b1-06/b3-06 Custom JOG1 0 0: Inactive Defines custom jog (JOG1) source. When the bit signal is 0, this
source 301 function is inactive. When the bit signal is 1, this function is
active.
4:DI2
Options:
5:DI3
0: Invalid - Indicates that jog is invalid.
6: DI4
3to 7: DI to DI5. Depends on the terminal state of the DI.
7:DI5

Other: B connector

Other: B connector - Depends on the B connector. You can

select the B connector through the pop-up window.
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Param. Name Default value Value range Description
b1-07/b3-07 Custom JOG2 0 0: Inactive Defines the custom jog 2 source. When the bit signal is 0, this
source 3:DIT function is inactive. When the bit signal is 1, this function is
active.
4: DI2
Options:
5:DI3
0: Invalid - Indicates that jog is invalid.
6:Dl4
3to 7: DI1 to DI5. Depends on the terminal state of the DI.
7:DI5
Other: B connector - Depends on the B connector. You can
Other: B connector select the B connector through the pop-up window.
b1-09/b3-09 Jog/ON_OFF1 0 0: Priority not Defines the priority level of jog and normal operation
priority mode differentiated commands.
selection 1: Jog command Options:
responded to first 0: Non-priority distinction - The drive responds only to the
2: ON_OFF1 (start/ operation command that arrives first.
stop) command 1: Priority for jog. The jog command can interrupt normal
responded to first .
operation.
2: Priority for ON_OFF1 (start/stop) Normal operation
commands can interrupt jogging.
10.6.2 Jog Frequency Set Channel
The frequency references for jog 1 and jog 2 can be controlled separately. The jog frequency can be
set through two channels, as shown below.
Setting channel selection
b0-03
Jog 1 frequency source selection
Jog 1 frequency setting
FO/b5 0 Jog 2 frequency source selection
. roup .
Setting channel 1 8 Jog 2 frequency settin
g parameters O\\O 8 j y &
Setting channel 2 b6 group O
para meters 1
Figure 10-67 Jog frequency source
10.7  Acceleration/Deceleration Time
10.7.1  Acceleration/Deceleration Time Setting

Application scenarios

In scenarios where gradual ramp-up/down is required, set the ramp-up/down time to a high value.

In scenarios where quick ramp-up/down is required, set the ramp-up/down time to a low value.
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Operating principles

The ramp-up time indicates the time required for the drive to ramp up from 0 Hz to b7-01 [Ramp
ramp-up/down time base frequency]. The ramp-down time indicates the time required for the drive
to decelerate from b7-01 [Ramp ramp-up/down time base frequency] to 0 Hz. To set the ramp-up/
down time properly, set b7-01 (Ramp ramp-up/down time base frequency) first. Then, set the ramp-
up/down time. In default settings, the ramp-up/down time is set by b7-04 [Ramp 1 ramp-up Time]
and b7-05 [Ramp 1 ramp-down Time].

Output frequency/HzA

Ramp ramp-up/down |
time base frequency (b7-01)

Set frequency (U0-01) F —— — — — — — — — vl

\\‘ - Time/t

N
|
|
|
|
|
|
|
|
|
|
|
|
|
f
| |
|

|
Actualramp-uptime <€¢—— ) <«——» Actual ramp-down time
|

Sgt ramp-up ‘ ¢ > ! Set ramp-down
time (b7-04) time (b7-05)

Figure 10-68 Ramp-up/down time base

For example, if the ramp-up/down time base is set to maximum frequency (50 Hz), and b7-04 [Ramp
1 ramp-up time] is set to 10 s, then the ramp-up rate during ramp-up is 50 Hz/10s =5 Hz/s; if b7-05
[Ramp 1 ramp-down time] is set to 25s, then the ramp-up rate during ramp-down is 50 Hz/25s = 2
Hz/s.

Set the frequency to 25 Hz and start the drive. The drive ramps up to 25 Hz at the speed of 5 Hz/s
and then run at the frequency of 25 Hz. The actual ramp-up time is 5s. Stop the AC drive. The drive
will decelerate to stop at the speed of 2 Hz/s. The actual deceleration time is 12.5s.

Acceleration/Deceleration time selection

The drive supports up to four sets of ramp-up/down time, which are configured through the
following parameters.

1. 1st set: b7-04 (Ramp 1 ramp-up time) and b7-05 (Ramp 1 ramp-down time), time unit: 0.1s

2.2nd set: b7-10 (Ramp 2 ramp-up time) and b7-11 (Ramp 2 ramp-down time), time unit: 0.1s.
3. 3rd set: b7-16 (Ramp 3 ramp-up time) and b7-17 (Ramp 3 ramp-down time), time unit: 0.01s.
4. 4th set: b7-22 [Ramp 4 ramp-up time] and b7-23 [Ramp 4 ramp-down time], time unit: 0.01s.

You can select the effective ramp-up/down time through b7-02 [Ramp selection bit0] and b7-03
[Ramp selection bit1]. The relationship between parameter setpoints and selection results is as
follows.
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b7-02 [Ramp selection bit0]

b7-03 [Ramp selection bit1]

Acceleration/Deceleration time

selection
0 1st set (b7-04 and b7-05)
1 2nd set (b7-10 and b7-11)
0 1 3rd set (b7-16 and b7-17)
1 1 4th set (b7-22 and b7-23)

Related parameters

Param. Name Default value Value range Description
b7-01 Ramp-up/down |1 0: Rated frequency It is used to set the base frequency of ramp acceleration/
(FO-46) time base 1: Maximum deceleration time.
frequency Options:
2: 100 Hz 0: Rated frequency - The rated frequency is used as the ramp-
3: Frequency up/down time base.
reference 1: Max. frequency - The max. frequency is used as the ramp-
up/down time base.
2: 100 Hz - 100 Hz is used as the ramp-up/down time base.
3: Frequency reference - The frequency reference is used as the
ramp-up/down time base.
Note:
This parameter is used to set the ramp-up/down time base
frequency. The ramp-up time indicates time required by the
drive to accelerate from 0 Hz to the base frequency. The ramp-
down time indicates time required by the drive to decelerate
from the base frequency to 0 Hz.
b7-02 Ramp selection 0 0:0 Defines ramp selection bit0. When the bit signal is 0, this
bit 0 1:1 function is inactive. When the bit signal is 1, this function is
active.
3: DI
The drive supports four sets of ramp-up/down time, which can
4:b12 be switched by combining the states of ramp (RFG) selection
5:DI3 bit0 and bit1 in four ways.
6: DI4 Options:
7: DI5 0: 0 - Indicates that the value of ramp selection bit0 is 0.

Other: B connector
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1: 1 - Indicates that the value of ramp selection bit0 is 1.

3to 7: DI to DI5. The value of bit0 depends on the terminal
state of the DI1 to DI5.

Other: B connector - Indicates the value of ramp selection bit0
depends on other B connector, which can be selected through

the pop-up window.
Note:

This parameter is invalid when b7-28 is 1 and b7-29 or b7-30 is

not zero.
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Param. Name Default value Value range Description
b7-03 Ramp selection 0 0:0 Defines ramp selection bit1. When the bit signal is 0, this
bit1 11 function is inactive. When the bit signal is 1, this function is
active. The drive supports four sets of ramp-up/down time,
300 which can be switched by combining the states of ramp (RFG)
4: DI2 selection bit0 and bit1 in four ways.
5:DI3 Options:
6: DI4 0: 0 - Indicates that the value of ramp selection bit1 is 0.
7: DI5 1: 1 - Indicates that the value of ramp selection bit1 is 1.
Other: B connector 3to 7: Same as b7-02
Other: Same as b7-02
Note:
Same as b7-02
b7-04 Ramp-up time of | 20.0s 0.0 to 6500.0 Defines ramp 1 ramp-up time.
(FO-48) ramp 1 Note:
It indicates the time required for the output frequency to
increase from 0 to the ramp-up/down time base frequency
(b7-01). The time is used to set the ramp-up speed.
The drive provides four sets of ramp-up/down time, which can
be selected through b7-02, b7-03, or DI. This parameter
specifies the first set of ramp-up time.
b7-05 Ramp-down time | 20.0s 0.0 to 6500.0 Defines the deceleration time of ramp 1.
(FO-49) of ramp 1 Note:
It indicates the time required for the output frequency to
decrease from b7-01 [Ramp-up/down base frequency] to 0.
The drive provides four sets of ramp-up/down time, which can
be selected through b7-02, b7-03, or DI. This parameter
specifies the first set of ramp-down time.
b7-10 Ramp-up time of | 20.0s 0.0 to 6500.0 Defines the acceleration time of ramp 2.
ramp 2 Note:
Same as b7-04
The drive provides four sets of ramp-up/down time, which can
be selected through b7-02, b7-03, or DI. This parameter
defines the second set of ramp-up time.
b7-11 Ramp-down time | 20.0s 0.0 to 6500.0 Defines the deceleration time of ramp 2.

of ramp 2

Note:
b7-05

The drive provides four sets of ramp-up/down time, which can
be selected through b7-02, b7-03, or DI. This parameter
defines the second set of ramp-down time.
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Param. Name Default value Value range Description

b7-16 Ramp-up time of | 20.00s 0.00s to 650.00s Defines the acceleration time of ramp 3.

ramp 3 Note:

Same as b7-04

The drive provides four sets of ramp-up/down time, which can
be selected through b7-02, b7-03, or DI. This parameter

defines the third set of ramp-up time.

b7-17 Ramp-down time | 20.00s 0.00s to 650.00s Defines the deceleration time of ramp 3.
of ramp 3 Note:
b7-05

The drive provides four sets of ramp-up/down time, which can
be selected through b7-02, b7-03, or DI. This parameter
defines the 3rd set of ramp-down time.

b7-22 Ramp-up time of | 20.00s 0.00s to 650.00s Defines the acceleration time of ramp 4.

ramp 4 Note:

Same as b7-04

The drive provides four sets of ramp-up/down time, which can
be selected through b7-02, b7-03, or DI. This parameter
defines the fourth set of ramp-up time.

b7-23 Ramp-down time | 20.00s 0.00s to 650.00s Defines the deceleration time of ramp 4.
of ramp 4 Note:
b7-05

The drive provides four sets of ramp-up/down time, which can
be selected through b7-02, b7-03, or DI. This parameter

defines the fourth set of ramp-down time.

Note: b7-01, b7-04, and b7-05 are mapped to F0-46, F0-48, and F0-49 in group F. The settings of the
two sets of parameters are equivalent.

Application instance

The following shows the setting procedure by taking DIT and DI2 for ramp-up/down time

switchover.

1. Set E0-00 [DI1 terminal function selection] and E0-01 [DI2 terminal function selection] to select DI1

and DI2 as ramp-up/down time switchover terminals.

Param. Name Setpoint Description

E0-00 DI1 function selection 16 Acceleration/Deceleration
selection terminal 1

EO-01 DI2 function 17 Acceleration/Deceleration
selection terminal 2

2.Set b7-01 [Ramp-up/down time base] to 1 [Maximum frequency].
3. Set the four sets of ramp-up/down time parameters (b7-04 to b7-23) respectively.
4. Select the active ramp-up/down time by switching the DI terminal state.
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DI1 state DI2 state Acceleration/Deceleration time
selection
OFF OFF 1st set (b7-04 and b7-05)
ON OFF 2nd set (b7-10 and b7-11)
OFF ON 3rd set (b7-16 and b7-17)
ON ON 4th set (b7-22 and b7-23)

10.7.2  Acceleration/Deceleration Mode Setting

Application scenarios

In linear ramp-up/down, the output frequency increases or decreases linearly. This mode applies to
most applications.

In S-curve ramp-up/down, the target frequency changes dynamically in real time, and the output
frequency increases or decreases based on the S-curve. This mode is applicable to applications
requiring smooth operation and quick response in real time.

Operating principles

Set b7-00 [Ramp-up/down mode] to select the frequency change mode during start/stop of the
drive.

When b7-00 [Ramp-up/down mode] is set to 0 [Linear ramp-up/down], the output frequency
changes linearly according to the set ramp-up/down time.

Output A
frequency (Hz)
vo-0r . . .
Set frequency / AN
/o AN
/o AN
ya | | \
/ | | \
\ \
\ \
\ \ \
/ \ \ \
| I N\
\ \ \
/ I I N\
\ \
/ : : 4 » Time/t
\ \ \ \
\ \ \ \
> B —
Linear ramp-up Linear ramp-down

Figure 10-69 Linear acceleration/deceleration

When b7-00 [Ramp-up/down mode] is set to 1 [S-curve], the output frequency increases or
decreases based on the S-curve. You can set S-curve parameters for each group of acceleration/
deceleration time. Take the first set of ramp-up/down time as an example. Set the S-curve change
time through b7-06 [Ramp-up start arc of ramp 1] to b7-09 [Ramp-down end arc of ramp 1].
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Figure 10-70 S-curve acceleration/deceleration

You can select the arc type through b7-43 (Ramp arc mode). b7-43 = 0 [Non-continuous smoothing]:

When the ramp-up/down trend changes, the curve switches to the new target direction

immediately. b7-43 = 1 [Continuous smoothing]: When the ramp-up/down trend changes, the curve

follows the end arc of current ramp-up/down and then switches to the reference direction.

Related parameters

Param. Name

Default value

Value range

Description

b7-00 Ramp-up/down mode

(F0-45)

b7-06 Ramp-up start arc of

ramp 1

0

0.00s

0: Linear

1: S-curve

0.00s to 650.00s

Defines the ramp-up/down mode.
Options:

0: Linear - The output frequency increases or

decreases linearly.

1: S-curve - In S-curve ramp-up/down, the target
frequency changes dynamically in real time, and
the output frequency increases or decreases based
on the S-curve. This mode is applicable to
applications requiring smooth operation and quick

response in real time.

Defines the motion time of the acceleration start

arcof ramp 1.
Note:

The arc time at the start of output frequency ramp-
up determines the acceleration of the arc at the
start of reference ramp-up. This parameter is the

first set of ramp-up start arc.

This function is active only in the S-curve ramp-up/
down mode (b7-00 = 1). For example, if this
parameter is set to 2s and 10s is taken in ramping
up to the set frequency, then the arc motion
applies in the first 2s and linear motion applies in
the last 8s during ramp-up. In addition, the linear
motion is executed according to the set linear

ramp-up/down time.
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Param.

Name

Default value

Value range

Description

b7-07

Ramp-up end arc of

ramp 1

0.00s

0.00s to 650.00s

Defines the motion time of the acceleration end arc

of ramp 1.
Note:

The arc time at the end of output frequency ramp-
up determines the acceleration of the arc at the
end of reference ramp-up. This parameter is the

first set of ramp-up end arc.

This function is active only in the S-curve ramp-up/
down mode (b7-00 = 1). For example, if this
parameter is set to 2s and the acceleration time to
the set frequency is 10s, the linear motion applies
in the first 8s and arc motion applies in the last 2s
during acceleration. In addition, the linear motion
is performed based on the set linear ramp-up/

down time.

b7-08

Ramp-down start arc of

ramp 1

0.00s

0.00s to 650.00s

Defines the motion time during increasing

deceleration start arc of ramp 1.
Note:

The arc time at the start of output frequency ramp-
down determines the acceleration of the arc at the
start of reference ramp-down. This parameter is

the first set of ramp-down start arc.

This function is active only in the S-curve ramp-up/
down mode (b7-00 = 1). For example, if this
parameter is set to 2s and 10s is taken in ramping
down from the set frequency to 0, then the arc
motion applies in the first 2s and linear motion
applies in the last 8s during ramp-down. In

addition, the linear motion is executed according

to the set linear ramp-up/down time.
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Param. Name Default value Value range Description
b7-09 Ramp-down end arc of | 0.00s 0.00s to 650.00s Defines the motion time of deceleration end arc of
ramp 1 ramp 1.
Note:

The arc time at the end of output frequency ramp-
down determines the acceleration of the arc at the
end of reference ramp-down. This parameter is the

first set of ramp-down end arc.

This function is active only in the S-curve ramp-up/
down mode (b7-00 = 1). For example, if this
parameter is set to 2s and 10s is taken in ramping
down from the set frequency to 0, then the linear
motion applies in the first 8s and arc motion
applies in the last 2s during ramp-down. In
addition, the linear motion is executed according

to the set linear ramp-up/down time.

b7-43 Ramp arc mode 0 0: Non-continuous This parameter sets the ramp arc mode. This
smoothing means that the arc acceleration changes when the

i . acceleration/deceleration trend changes.
1: Continuous

smoothing Options:

0: Non-continuous smoothing - When the ramp-
up/down trend changes, the new target direction

applies immediately.

1: Continuous smoothing - When the ramp-up/
down trend changes, wait for the current ramp-up/
down to be done before the reference direction

applies.
Note:

This parameter is an extended parameter, which
can be displayed only when the parameter access

level (A0-10) is "Extended" or higher.

Note:

(1) b7-00, b7-04, and b7-05 are mapped to F0-45, FO-48, and F0-49 in group F. These two sets of

parameters are equivalent.

(2) The 2nd, 3rd, and 4th sets of S-curve arc parameters are set in the same way as the 1st set, which
is activated when the corresponding ramp-up/down time set is selected.

10.7.3 Low-speed Gain

Application scenarios

In case of a heavy load and high acceleration, acceleration at a high speed is normal, but step loss
may occur due to insufficient torque at a low speed. Alternatively, the acceleration rate is reduced to
ensure stable operation at a low speed, but the acceleration time is prolonged.
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Operating principles

Set b7-42 [Threshold of low-speed range]. When the operating frequency is lower than this

threshold, the drive is in the low-speed range. In this case, b7-41 [Acceleration time gain coefficient

in low-speed range] takes effect. The acceleration time in the low-speed range is the product of the

original acceleration time and the gain coefficient (b7-41). The default value of b7-41 is 100%, which

means the acceleration time remains unchanged in the low-speed range. When the output

frequency exceeds b7-42 [Threshold of low-speed range], the acceleration time reverts to the

original setpoint, and the drive accelerates normally to the set frequency.

Output 1‘requency/HzA

Set frequency (U0-01)

Low-speed segment
threshold (b7-42) |

Low speed gain disabled

Low speed gain enabled

>t

» Time/t

Low speed gain phase Normal acceleration phase

Acceleration time (b7-04)
X Gain coefficient (b7-41)

Related parameters

Acceleration time (b7-04)

Figure 10-71 Low-speed gain

Param. Name Default value

Value range

Description

b7-41 Ramp-up time gain 100.0%
coefficient in low-speed

range

1.0% to 1000.0%

Defines the ramp-up time gain coefficient in low-

speed range.
Note:

When the output frequency is lower than b7-42
[Threshold of low-speed range], b7-41 takes effect,
and the actual acceleration time in the low-speed
range is the product of the original acceleration time
and b7-41.

b7-42 Threshold of low-speed 15.00%

range

0.00% to 100.00%

Defines the threshold of low-speed range.
Note:

When the output frequency is lower than this
threshold, b7-41 [Acceleration time gain coefficient in

low-speed range] takes effect.
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10.7.4  Automatic switch accel/decel time based on running frequency

Application scenarios

This function is used to select different acceleration/deceleration time based on the operating
frequency range during operation of the drive.

Operating principles

You can enable automatic switchover of ramp-up/down time through b7-28 [Ramp 1/2 frequency
switchover], and set the frequency threshold for ramp-up/down time switchover through b7-29
[Frequency threshold for ramp-up switchover of ramp 1/2] and b7-30 [Frequency threshold for
ramp-down switchover of ramp 1/2].

The diagram for acceleration/deceleration time switchover is shown below.

During acceleration, if the operating frequency is lower than b7-29 (Frequency for ramp 1/2
acceleration switchover), b7-10 (Ramp 2 acceleration time) is selected. If the operating frequency is
higher than b7-29 (Frequency for ramp 1/2 acceleration switchover), b7-04 (Ramp 1 acceleration
time) is selected.

During deceleration, if the operating frequency is higher than b7-30 (Frequency for ramp 1/2
deceleration switchover), b7-05 (Ramp 1 deceleration time) is selected. If the operating frequency is
lower than b7-30 (Frequency for ramp 1/2 deceleration switchover), b7-11 (Ramp 1 deceleration
time) is selected.

Output frequency/Hz A
Frequency reference|— -~ — -
. N
b7-29 Frequency threshold for . } AN
switching betwenramp-up | -~ = | | L
time 1/2 /i | |
b7-30 Frequency threshold for : [ [ \\
switching betwen ramp-down [~~~/ " "1~ "~ ‘F ******** T ******** N
time 1/2 / } | | a
| ! ! |
| ! ! |
\ ‘ ‘ \ >
‘ [ ; ; [ ; P Time (t)
[ \
I I I I
<—>‘<—N 4—?‘4—»
b7-10 b7-04 b7-05 b7-11
Ramp-up  Ramp-up Ramp-down Ramp-down
time 2 timel time 1l time 2

Figure 10-72 Automatic switchover of acceleration/deceleration time
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Related parameters

Param. Name Default value Value range Description
b7-28 Ramps 1/2 0 0: Inhibited Defines whether ramp 1/2 frequency switchover is enabled.
frequency 1: Active When this function is enabled, ramp selection bit 1/bit 0 (b7-
switchover 02/-03) are invalid.
Note:
This parameter is generally used together with b7-29 and b7-
30 to apply different acceleration/deceleration time
(acceleration rate) during acceleration/deceleration.
b7-29 Frequency threshold | 0.0Hz 0.0 Hzto A2-18 Defines the frequency threshold for ramp 1/2 acceleration
for acceleration time switchover. During acceleration, if the output frequency is
1/2 switchover greater than or equal to this setpoint, the ramp 1 acceleration
time is active. Otherwise, the ramp 2 acceleration time is
active.
b7-30 Frequency threshold | 0.0Hz 0.0 Hz to A2-18 Defines the frequency threshold for ramp-down switchover of
for ramp-down time ramp 1/2. During ramp-down, if the output frequency is
1/2 switchover greater than or equal to the value of this parameter, ramp 1
ramp-down time is active. Otherwise, ramp 2 ramp-down
time is active.
b7-04 Ramp-up time of 20.0 0.0 to 6500.0 Defines ramp 1 ramp-up time.
ramp 1 Note:
It indicates the time required for the output frequency to
increase from 0 to the ramp-up/down time base frequency
(b7-01). The time is used to set the ramp-up speed.
The drive provides four sets of ramp-up/down time, which
can be selected through b7-02, b7-03, or DI. This parameter
specifies the first set of ramp-up time.
b7-05 Ramp-down time of | 20.0 0.0 to 6500.0 Defines the deceleration time of ramp 1.

ramp 1

Note:

It indicates the time required for the output frequency to
decrease from b7-01 [Acceleration/Deceleration base

frequency] to 0.

The drive provides four sets of ramp-up/down time, which
can be selected through b7-02, b7-03, or DI. This parameter

specifies the first set of ramp-down time.

-438-



Common Functions

Param. Name Default value Value range Description

b7-10 Ramp-up time of 20.0 0.0 to 6500.0 Defines the acceleration time of ramp 2.

ramp 2 Note:

Same as b7-04

The drive provides four sets of ramp-up/down time, which
can be selected through b7-02, b7-03, or DI. This parameter

defines the second set of ramp-up time.

b7-11 Ramp-down time of | 20.0 0.0to 6500.0 Defines the deceleration time of ramp 2.

ramp 2 Note:
Same as b7-05

The drive provides four sets of ramp-up/down time, which

can be selected through b7-02, b7-03, or DI. This parameter

defines the second set of ramp-down time.

10.7.5 Ramp tracking enable

Application scenarios

In certain operating conditions, if the load torque is excessive during acceleration, the actual motor
speed cannot keep up with the speed output by the ramp function generator (set target speed). In
this case, you can enable the ramp tracking function.

Operating principles

The motor cannot decelerate immediately under excessive load torque because the speed output by
the ramp function generator deviates greatly from the actual speed. If the ramp function generator
tracking function is not enabled, the speed setpointis n,at time to, and reduced to nyatt;. In this
case, the motor still accelerates to t,. A deceleration command is sent at t1. However, it still takes At
time (t2-t 1) before deceleration begins, as shown in “Figure 10-73 Ramp function generator output
speed (ramp tracking function not enabled)” on page 439.

n A

Set speed
ny (————-- ./ p

/ \

/ \ Output of the ramp
y o function generator

n

» ¢
fo tl t2

Figure 10-73 Ramp function generator output speed (ramp tracking function not enabled)
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As shown by “Figure 10-74 Ramp function generator output speed (ramp tracking function enabled)”
on page 440, when the tracking function of ramp function generator is enabled, the speed output by
the ramp function generator actively follows the actual speed when the deviation between the
output speed and the actual speed reaches the set error value.

When b7-46 is set to 1 [Enable], the tracking function of ramp function generator is activated when
the actual speed is lower than the output speed of the ramp function generator by An (An can be set
according to actual conditions). After which, the output speed of ramp function generator is kept at
actual speed + An forcibly. If the specified condition is not met, the tracking state is exited.

When b7-46 is set to 2 [Torque limit reached], the ramp function generator tracking function is
activated only when the torque reaches the limit value. The ramp function generator output speed is
then forced to be at actual speed + An. The tracking state is exited if the condition is not met.

Set speed
- P

Output of the ramp
function generator

Actual speed
b SR0)

Figure 10-74 Ramp function generator output speed (ramp tracking function enabled)

1
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Related parameters

Param. Name Default Value range Description
value
b7-46 Ramp tracking | 0 0: Inhibited Defines whether to enable ramp tracking. With
enable 1: Active this function enabled, when the torque reaches
o the limit and the deviation between the
2:Torque limit | froquency reference and the feedback frequency
reached is greater than b7-47 [Ramp tracking error], the
Other: B frequency reference is limited to the actual value
connector plus the error.
0: Disabled - Ramp tracking disabled
1: Enabled - Ramp tracking enabled
2: Torque limit reached - Whether ramp tracking
is enabled depends on whether the current
motor torque limit is reached.
Other: B connector - Whether ramp tracking is
enabled depends on the B connector status.
b7-47 Ramp tracking | 10.0% 0.0% to 100.0% | Defines the ramp tracking error.
error

10.8 Parameter Group Number

Application scenarios

This function is suitable for applications where one drive is used to drive multiple motors. You can
select different motor parameter set and save parameters for different motors to improve usage
flexibility, and directly use the pre-set motor parameter sets without reconfiguration or motor
parameter auto-tuning.

Description

The drive supports four motor parameter sets, with each set saving specific motor parameters such
as basic parameters and control parameters.

Motor parameter sets are defined by b0-00 [Motor parameter set selection 1] and b0-01 [Motor
parameter set selection 2]. The active motor parameter set is achieved through binary combination
of bits. See details in the following table. Additionally, the active motor parameter set can be viewed
through U2-00.

Table 10-19 Example for motor parameter set selected by parameters

Parameter setting Active motor parameter set
b0-00 b0-01 u2-00 -
0 0 0 Motor parameter set 1
0 1 1 Motor parameter set 2
1 0 2 Motor parameter set 3
1 1 3 Motor parameter set 4
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Motor parameter set can also be selected through DI terminal functions, using DI terminal functions
41 [Motor selection terminal 1] and 76 [Motor selection terminal 2]. Similar to setting via b0-00 and
b0-01, the active motor parameter set can also be determined using binary bit combination. The
following takes DI1 terminal function 41 [Motor selection terminal 1] and DI2 terminal function 76
[Motor selection terminal 2] as an example.

Table 10-20 Selecting motor parameter set through DI terminal

Parameter setting Active motor parameter set
DI1 status DI2 status U2-00 -
0 0 0 Motor parameter set 1
0 1 1 Motor parameter set 2
1 0 2 Motor parameter set 3
1 1 3 Motor parameter set 4

Note that the priority of DI terminal selection is higher than that of parameter selection. When DI
terminal functions 41 [Motor selection terminal 1] and 76 [Motor selection terminal 2] are assigned,

b0-00 and b0-01 are inactive and read-only. For example, when DI1 terminal function is set to 41

[Motor selection terminal 1], b0-00 becomes read-only, and the motor parameter set can only be set
via DI terminals, with b0-00 and b0-01 deactivated.
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Related parameters

Param. Name Default value Value range Description
b0-00 Motor parameter 0 0: Inactive Defines motor parameter set selection 1.
set selection 1 1: Active Options:
3:DN1 0: Inactive - This function is inactive.
4:DI2 1: Active - This parameter is active.
5:DI3 3to 7: DI1 to DI5. Depends on the terminal state of DI1 to DI7.
6: D4 0: Invalid; 1: Valid
7:DI5 Other: B connector - Depends on the B connector. You can
select B connector through the pop-up window. The value 0
Other: B connector indicates this function is inactive and the value 1 indicates this
function is active.
Note:
The selection of the motor parameter set is determined by the
combination of b0-00 and b0-01 in the form of binary bits.
Binary bit combination:
When b0-00 is 0 and b0-01 is 0, the combination is 0x0,
indicating that motor parameter group 1 is selected.
When b0-00 is 1 and b0-01 is 0, the combination is 0x1,
indicating that motor parameter group 2 is selected.
When b0-00 is 0 and b0-01 is 1, the combination is 0x2,
indicating that motor parameter group 3 is selected.
When b0-00is 1 and b0-01 is 1, the combination is 0x3,
indicating that motor parameter set 4 is selected.
The latest motor parameter activated can be viewed through
uU2-00.
After the DI terminal is assigned with function 41 [Motor
selection terminal 1], the value of b0-00 is automatically
switched to the corresponding DI terminal connector
parameter (L0484 to L0490).
b0-01 Motor parameter 0 0: Inactive Defines motor parameter set selection 2.
set selection 2 1: Active Options:
3: DN Same as b0-00
4:DI2 Note:
5:DI3 Same as b0-00
6: DI4
7:DI5
Other: B connector
U2-00 Current motor 0 - Displays the effective motor parameter set.

parameter group

Options:

0to 3: Motor parameter set 1 to motor parameter set 4
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10.9 Motor Direction Change

10.9.1 Motor Running Direction Limit

Application scenarios

This function is used to inhibit the motor from running forwardly or reversely, allowing the motor to
rotate in one direction only.

Description

You can limit the motor operating direction through d1-01 [Positive speed permission] and d1-02
[Negative speed permission].

e When d1-01 is set to 0 (Invalid), the motor runs at zero frequency when a forward run command
is received by the drive.

e When d1-02is set to 0 (Invalid), the motor runs at zero frequency when a reverse run command is
received by the drive.
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Related parameters

Table 10-21 Parameters related to reverse frequency inhibition

Param. Name Default value Value range Description
d1-01 Positive speed 0: Inhibited Defines whether the drive allows forward
permission 1: Allowed operation. d1-01 [Positive speed] is mapped to

F2-20in group F. These two parameters have the

3: DI .
same function.

4:D12 Options:

5:DI3 o R
0: Inhibited - Forward operation is not allowed.

6: DI4 L
1: Allowed - Forward operation is allowed.

7:DI5 .
3to 7: DI1 to DI5 - Depends on the terminal state

Other: B connector of the DI. The value 0 indicates that forward run is
inhibited, and the value 1 indicates that forward
run is allowed.
Other: B connector - Depends on the B connector
state. The value 0 indicates that forward run is
inhibited, and the value 1 indicates that forward
run is allowed.
Note:
After the DI is assigned with function 78 [Forward
run permission], the value of d1-01 is
automatically switched to the value of the
corresponding DI connector parameter (L0484 to
L0490).

d1-02 Negative speed 0: Inhibited Defines whether the drive allows reverse
selection 1: Allowed operation. d1-02 [Negative speed permission] is

mapped to F2-21 in group F. These two

3:0n parameters have the same function.

4:D12 Options:

>:DI3 0: Reverse operation is inhibited.

6: D4 1: Reverse operation is allowed.

7:DI5

Other: B connector

3to 7: DI1 to DI5 - Depends on the terminal state
of the DI. The value 0 indicates that reverse run is
inhibited, and the value 1 indicates that reverse

run is allowed.

Other: B connector - Depends on the B connector
state. The value 0 indicates that reverse run is
inhibited, and the value 1 indicates that reverse

run is allowed.
Note:

After the DI is assigned with function 79 [Forward
run allowed], the value of d1-02 is automatically
switched to the value of the corresponding DI

connector parameter (L0484-L0490 displayed).
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Note: The drive supports four sets of motor parameters. The parameters related to motor parameter
set 2 are d9-01/d9-02