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Introduction
Thank you for purchasing the SV670-INT series servo drive developed by Inovance.

The product is a high-end servo drive designed based on global-leading standards
and high-end application needs. It is featured with high speed, high precision, high
performance, and tuning-free function. Compliant with CE, UL, KC, EAC, and UKCA
certification requirements and top international quality standards, it is specially
suitable for high-end applications.

Its power ranges from 0.05 kW to 7.5 kW. It supports Modbus, CANopen, CANlink and
EtherCAT communication protocols and carries necessary communication interfaces
to work with the host controller for implementing a networked operation of multiple
servo drives. The servo drive supports adaptive stiffness level setting, inertia auto-
tuning, and vibration suppression for easy use. The servo drive, together with a third
party servo motor or an MS1 series high-response servo motor (with ultra-low, low or
medium inertia) equipped with a 23-bit single-turn/multi-turn absolute encoder,
serve to deliver a quiet and stable operation and accurate process control through
the fully closed-loop function and internal process segment function.

In addition, it offers a 18-month warranty and comes with dynamic braking as
standard and STO as an option. The drive aims to achieve quick and accurate position
control, speed control, and torque control through high-performance solutions for
automation equipment in such industries as electronic manufacturing, lithium
batteries, manipulators, packaging, and machine tools.

Introduces the functions and faults of the drive, including function overview,
adjustment, basic servo functions and fault handling.

Abbreviation
The following abbreviations will be used herein to refer to the corresponding servo
drives.
Abbreviation Servo drive
[P] SVETOP* ***-**.INT
[N] SVETON*****-**_INT

More documents

The documents related to the drive are shown in the following figure and table.
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Servo system——

guide

Communication |

Parameter | _ _ _
guide

Selection [-------- Provides information for product selection.
brochure
Quick installation | - - - -pProvides instructions on quick installation
and commissioning and commissioning of the product.
Hardyvare 7777777777 Introduces electrical and mechanical design,
guide installation and wiring of the product.
Func_gion 7777777777 Describes product functions and common faults.
guide

ffffff Introduces the communication function of the product.

777777 Describes all parameters of the product.

Motor user guide
or brochures

————— Introduces motors used in the servo system.

No. Name Data Code Description
Provides instructions on product selection,
. ) . including the list of ti ts,
® SV670-INT series flagship servo drive 19120413 inctuding the fist of supporting components
technical data on the drive, and the selection guide
of cables.
SV670-INT Series Servo Drive Quick Describes the mo‘del number, installation, terminals
@ . - PS00009758 | and quick commissioning and operation of the
Installation and Commissioning
drive.
SVETO-INT Series S Drive Hard Describes technical data, installation, terminals,
- ri rvo Dr rdwart
® K eries servo Drive Hardware PS00009739 | required certificates and standards and solutions to
Guide .
common EMC problems of the drive.
Introduces the functions and faults of the drive,
SV6T0-INT Series Servo Drive Function . . . . . .
@ PS00009763 | including function overview, adjustment, basic
Guide - .
servo functions and fault handling.
Introduces the communication of the drive,
SV670-INT Series Servo Drive including configuration of Modbus, CANopen,
® o ) PS00009765 ) -
Communication Guide CANlink and EtherCAT communication and
application cases.
SV670-INT Series Servo Drive Parameter Introduces the parameters of the drive, including a
® K PS00009762 . -
Guide parameter list and description of parameters.
Introduces the product information, general
MS1-R Series Servo Motor Selection specifications, motor selection, cable selection, and
X PS00004605 X .
Guide required certificates and standards of the servo
motor.
@
Describes installation of the motor, including an
MS1-R Series Servo Motor Installation installation flowchart, unpacking and
PS00005407

Guide

transportation, mechanical installation, and

electrical installation.
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Revision History

Date Version Description

2024-05 A00 First release.

Access to the Guide

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

Warranty

Visit www.inovance.com, go to Support > Download, search by keyword, and then
download the PDF file.

Scan the QR code on the product with your mobile phone.

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

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.
You will be charged for any repair work after the warranty period expires.

Within the warranty period,maintenance fee will be charged for the following

damage:

e Damage caused by operations not following the instructions in the user guide

e Damage caused by fire, flood, or abnormal voltage

e Damage caused by unintended use of the product

e Damage caused by use beyond the specified scope of application of the product
e Damage or secondary damage caused by force majeure (natural disaster,

earthquake, and lightning strike)

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

For details, see the Product Warranty Card.


www.inovance.com
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Fundamental Safety Instructions

Fundamental Safety Instructions

Safety Precautions

e This chapter presents essential safety instructions for a proper use of the
equipment. Before operating the equipment, read through the guide and
comprehend all the safety instructions. Failure to comply with the safety
precautions may result in death, serious injury, or equipment damage.

e "CAUTION", "WARNING", and "DANGER" items in the guide only indicate some of
the precautions that need to be followed; they just supplement the safety
precautions.

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

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

Safety Levels and Definitions

Indicates that failure to comply with the notice will result in death
A DANGER or severe personal injuries.

Indicates that failure to comply with the notice may result in death
AWARNING or severe personal injuries.

Indicates that failure to comply with the notice may result in minor
or moderate personal injuries or equipment damage.

Fundamental Safety Instructions

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

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

e Users must take mechanical precautions to protect personal safety and wear
protective equipment, such as anti-smashing shoes, safety clothing, safety glasses,
protective gloves, and protective sleeves.
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Unpacking

/A\ WARNING

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

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

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

A\ cauTioN

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

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

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

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

Storage and Transportation

AWARNING

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

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

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

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

-10-
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/A cauTion

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

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

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

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

« Avoid storing the equipment for more than three months. Long-term storage requires
stricter protection and necessary inspections.

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

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

Installation

A DANGER

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

AWARNING

« Read through the guide and safety instructions before installation.

« Do not install this equipment in places with strong electric or magnetic fields.

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

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

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

« Do not retrofit the equipment.

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

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

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

« Install the equipment onto an incombustible object such as a metal. Keep the
equipment away from combustible objects. Failure to comply will result in a fire.

-11-
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/A cauTion

« Cover the top of the equipment with a piece of cloth or paper during installation. This is
to prevent unwanted objects such as metal chippings, oil, and water from falling into the
equipment and causing faults. After installation, remove the cloth or paper on the top of
the equipment to prevent over-temperature caused by poor ventilation due to blocked
ventilation holes.

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

Wiring

A DANGER

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

« Before wiring, cut off all the power supplies of the equipment. and wait for at least the
time designated on the equipment warning label before further operations because
residual voltage still exists after power-off. After waiting for the designated time,
measure the DC voltage in the main circuit to ensure the DC voltage is within the safe
voltage range. Failure to comply will result in an electric shock.

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

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

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 a fire.

« When connecting a drive to the motor, check that the phase sequences of the drive and
motor terminals are consistent to prevent reverse motor rotation.

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

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

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

A CAUTION

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

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

Power-on

-12-
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A DANGER

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

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

« After power-on, do not open the cabinet door or protective cover of the equipment,
touch any terminal, or disassemble any unit or component of the equipment. Failure to
comply will result in an electric shock.

/A\ WARNING

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

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

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

Operation

A DANGER

o The equipment must be operated only by professionals. Failure to comply will result in
death or personal injuries.

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

/A\ WARNING

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

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

Maintenance

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 will result in an
electric shock.

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

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

-13-
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AWARNING

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

Repair

A DANGER

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

o Do not repair the equipment with power ON. Failure to comply will result in an electric
shock.

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

AWARNING

« Submit the repair request according to the warranty agreement.

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

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

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

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

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

Disposal

AWARNING

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

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

Additional Precautions
Precautions for the dynamic brake
e Dynamic braking can only be used for emergency stop in case of failure and
sudden power failure. Do not trigger failure or power failure frequently.
e Ensure that the dynamic braking function has an operation interval of more than 5
minutes at high speed, otherwise the internal dynamic braking circuit may be
damaged.

-14-



Fundamental Safety Instructions

e Dynamic braking is commonly used 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 regenerative state and short-circuit
current passes through the dynamic brake. If this situation continues, the drive,
and even the motor, may be burned.

Safety label

For safe equipment operation and maintenance, comply with the safety labels on the
equipment. Do not damage or remove the safety labels. The following table describes

the meaning of the

safety labels.

Safety label

Description

A

Y/ 5\l
= Temperature

« Never fail to connect the protective earth (PE) terminal. Read
through the guide and follow the safety instructions before use.

« Do not touch terminals within 15 minutes after disconnecting the
power supply to prevent the risk of electric shock.

« Do not touch the heatsink with power ON to prevent the risk of burn.

-15-




List of Parameters

1 List of Parameters

Functions of the servo drive are listed below. See details in corresponding chapters.

Function

Description

Reference

Selection table

Servo motors and third-party motors supported by the
drive.

SV670-INT series
flagship servo drive

Second encoder

Supports Inovance communication-type encoders.

High-resolution encoder

The servo drive supports a high-performance encoder
with resolution up to 223 (8388608) PPR.

Al, AO

Supports Al and AO.

Built-in brake

Used to monitor the brake status in real time.

SV670-INT Series
Servo Drive Hardware
Guide

External brakin

g resistor

Used in case of insufficient braking capacity of the built-
in braking resistor.

SV670-INT Series
Servo Drive Hardware
Guide

Electronic gear

ratio

Decreasing or increasing the pulse input by: 0.001-4000
x encoder resolution/10000.

SV670-INT Series
Servo Drive Hardware
Guide

Status display

Used to display the drive status through the LED on the
keypad.

SV670-INT Series
Servo Drive Quick
Installation and
Commissioning

External I/O display

Used to display ON/OFF status of external 1/0 signals.

Inertia Auto- Offline The servo drive calculates the load inertia ratio "2.3.1 Offline Inertia
tuning automatically through inertia auto-tuning. Auto-tuning” on page
26
Online The host controller sends a command to make the "2.3.2 Online Inertia
motor rotate, and the servo drive calculates the load Auto-tuning” on page
inertia ratio in real time. 29
Auto Gain STune and ETune. The servo drive generates a group of gain parameters " Auto Gain Tuning"
Tuning based on the correct inertia ratio. on page 31
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List of Parameters

Function Description Reference
Manual Gain Basic gains If the auto-tuned gain values fail to deliver desired "2.5.1 Basic
Tuning performance, fine-tune the gains manually to improve Parameters" on page
the performance. 46
Gain Switchover Used to apply different gains to different status "2.5.2 Gain
(operating or stop) of the motor. Gains can also be Switchover” on page
switched by external terminals during operation. 51
Reference filter Smoothens the position, speed, and torque references. | "2.5.3 Position
Reference Filter" on
page 55
Feedforward gain Improves the follow-up behavior. "2.5.4 Feedforward
gain" on page 56
PDFF Control Adjusts the speed loop control mode to improve the "2.5.5 PDFF Control"
anti-interference capability at low frequency range. on page 59
Torque disturbance | Improves the resistance against torque disturbance. "2.5.6 Torque
observer disturbance observer”
on page 60
Speed Observer The speed observer, which facilitates quick positioning, | "2.5.7 Speed
applies in applications with slight load characteristic Observer” on page 61
change and constant inertia.
Model Tracking The model tracking can be used to improve "2.5.8 Model Tracking"
responsiveness and shorten the positioning time. It is on page 63
only available in the position control mode.
Friction Friction compensation is used to provide positive/ "2.5.9 Friction
Compensation negative compensation values according to the Compensation” on
direction of operation. Friction compensation is valid page 66
only in the position control mode.
Motor Cogging It ensures the stability margin of the system and reduce | "2.5.10 Motor Cogging
Torque Ripple the speed fluctuation. Torque Ripple
Compensation Compensation” on
page 67
Parameter Parameter - " Parameter
Adjustmentin | adjustment in speed/ Adjustment in

Different

torque/position

Different Control

Control Modes | mode Modes" on page 70
Vibration Mechanical It enables the notch to suppress the mechanical "2.7.1 Mechanical
suppression Resonance resonance that may be generated when the response Resonance

Suppression

speed is excessively high.

Suppression” on page
74

Low-Frequency
Resonance
Suppression at the
Mechanical End

Activate the filter used to suppress low-frequency
resonance.

"2.7.2 Low-Frequency
Resonance
Suppression at the
Mechanical End" on
page 80

Mechanical Characteristic Analysis

Used to analyze the resonance frequency and
characteristics of the mechanical system through a PC
installed with Inovance software tool.

"2.8 Mechanical
Characteristic
Analysis" on page 83
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List of Parameters

Function

Description

Reference

High-performance Tuning

High performance tuning is an upgraded function of
mechanical characteristic analysis, which can not only
judge the mechanical resonance point and system
bandwidth, but also simulate the influence of adding
filters and adjusting parameters on loop control.

"2.9 High-
performance Tuning"
on page 84

Profile position (PP)

The host controller sets parameters through the bus,
and the servo drive generates position references and
performs positioning control.

" Profile position (PP)"
on page 118

Profile Velocity (PV) Mode

The host controller sets parameters through the bus,
and the servo drive generates speed references and
performs speed control.

" Profile Velocity (PV)
Mode" on page 128

Profile Torque (PT) Mode

The host controller sets parameters through the bus,
and the servo drive generates torque references and
performs torque control.

" Profile torque (PT)
mode" on page 133

Homing Mode (HM)

The host controller selects the homing mode through
parameters, and the servo drive performs homing
automatically with the position feedback set to the
preset value.

" Homing Mode (HM)"
on page 141

Process Segment Mode

It enables the servo drive to perform positioning
control, constant speed control and parameter writing
operations according to servo self-planning commands
and process segment setting commands.

" Process Segment
Mode" on page 97

Position Control Mode

Used to make the servo drive operate in the position
control mode.
Note: Model N only supports multi-position.

" Position Control
Mode" on page 171

Speed Control Mode

Used to make the servo drive operate in the speed
control mode.

" Speed Control
Mode" on page 236

Torque Control Mode

Used to make the servo drive operate in the torque
control mode.

" Torque control
mode" on page 262

Mixed Control | Position/Speed Used to switch between position control and speed
Mode [P] Control Switchover control through external input signals.

Mode [P]

Speed/Torque Used to switch between speed control and torque

Control Switchover
Mode [P]

control through external input signals.

Torque/Position
Control Switchover
Mode [P]

Used to switch between torque control and position
control through external input signals.

Torque/Speed/
Position Control
Switchover Mode [P]

Interpolated Position (IP) Mode [P]

Used to switch among torque control, speed control
and position control through external input signals.

The interpolation mode can be used to achieve
synchronous operations of multi-axis servo drives or
single-axis servo drives.

"4.1 Mixed Control
Mode" on page 290

" Interpolated
Position (IP) Mode" on
page 291
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List of Parameters

Function

Description

Reference

Cyclic Synchronous Position (CSP)
Mode [N]

The host controller generates position references and
sends the references cyclically through the bus. The
servo drive performs positioning control.

" Cyclic Synchronous
Position (CSP) Mode”
on page 298

Cyclic Synchronous Velocity (CSV) Mode
[N]

The host controller generates speed references and
sends the references cyclically through the bus. The
servo drive performs speed control.

" Cyclic Synchronous
Velocity (CSV) Mode"
on page 302

Cyclic Synchronous Torque (CST) Mode
[N]

The host controller generates torque references and
sends the references cyclically through the bus. The
servo drive performs torque control.

" Cyclic Synchronous
Torque (CST) Mode"
on page 306

Position Reference Filter

Used to achieve smooth acceleration and deceleration.

"3.9.4 Position
reference filter" on
page 203

Interrupt positioning

Used to interrupt present position reference and
execute the set displacement.

"3.9.8 Interrupt
Positioning" on page
215

Frequency-Division Output

Used to output the position reference pulses or the
position pulses fed back by the encoder in the form of

"3.9.6 Frequency-
division Output” on

phase A/phase B quadrature pulses. page 205
Homing Used to search for the mechanical home automatically | "3.8.6 Homing
to locate the relative position between the mechanical | Operation" on page
home and mechanical zero 148and "3.9.9
Homing" on page 219
Zero Clamp Used to keep the motor speed below a certain valuein | "3.10.4 Zero Clamp"
the speed control mode to lock the position. on page 254

DI signal assignment

Used to assign functions such as S-ON to corresponding
pins.

Forced DO

Used to output signals not related to the drive status
forcibly or used to check the wiring of output signals.

"6.8 Communication-
forced DO [P]" on
page 332and "6.9
EtherCAT-forced DO
[N]" on page 332

Touch Probe

It is the same as the position latch function.

"6.12 Touch Probe" on
page 347

Black box

The black box function is used to capture and save the
data generated upon occurrence of faults or under
designated conditions.

"6.11 Black Box" on
page 343

SEMI F4T7 Voltage Drop

With combination of this function and H0OA.84
(instantaneous power outage holding time), the drive
can continue to run when the power supply voltage
decreases.

"6.13 SEMI F47
Voltage Drop" on page
352

Position comparison output

Used to output a DO signal with designated pulse width
after the drive reaches the preset target position.

"6.10 Position
Comparison" on page
334

STO function

The safe torque off (STO) function brings the machine
safely into a no-torque state and prevents it from
unexpected start.

"STO" on page 356
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List of Parameters

Function

Description

Reference

Alarm history

Used to record the latest 20 alarms, which can also be
cleared.

Alarm code output

Used to output a four-digit alarm code when an alarm
occurs.

" Fault and Alarm
Levels" on page 372
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Adjustment

2.1

Adjustment

Overview

The servo drive must drive the motor as quick and accurate as possible to follow the
commands from the host controller or internal setting. Gain adjustment needs to be
performed to meet such requirement.

Gain setting: low Gain setting: high Gain setting: high + feedforward
Position loop gain: 40.0Hz Position loop gain: 80.0Hz Position loop gain: 80.0Hz
Speed loop gain: 25.0Hz Speed loop gain: 50.0Hz Speed loop gain: 50.0Hz
Speed loop integral time constant: 50.00ms Speed loop integral time constant: 25.00ms Speed loop integral time constant: 25.00ms
Speed feedforward gain: 0 Speed feedforward gain: 0 Speed feedforward gain: 50.0%
Load inertia ratio: 30 Load inertia ratio: 30 Load inertia ratio: 30

Figure 2-1 Example of gain tuning

The gain is defined by a combination of multiple parameters that affect each other.
Such parameters include the position loop gain, speed loop gain, filter and load
moment of inertia ratio. The values of these parameters must be balanced against
each other during gain tuning.

Note

Before gain tuning, perform a trial run through jogging to ensure the motor operates
properly.

The following figure shows the general flowchart for gain tuning.
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Start

Inertia
auto-tuning

Gain
auto-tuning

Yes
OK?

No

Manual gain
tuning

OK?

No

Vibration
suppression

Yes

End

Use offline inertia auto-tuning or
enable online inertia auto-tuning.
See section Inertia Auto-tuning for details.

See STune and ETune Operation
Instructions for gain auto-tuning.

If gain auto-tuning cannot meet your
requirements, perform manual gain
tuning. See section Manual Gain Tuning
for details.

If vibration occurs, perform vibration
suppression. For details, see section
Vibration Suppression.

Figure 2-2 Steps

2.2 Current Loop Adjustment

Current loop parameter adjustment

As the innermost loop of the servo control system, the response and stability of the
current loop play a vital role in the performance of the whole system.

To facilitate users to quickly commission the gain parameters of the current loop and
ensure the high bandwidth and fast response of the current loop, the current loop

adjustment control is provided in InoDriverShop.

This module integrates the Current Loop Adjustment window" and the Trigger
Setting Observation window. The window functions are interrelated. After you select
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the commissioning mode and click Start, the drive completes the relevant test

adjustment by itself, and the Trigger Setting window also collects the relevant
waveforms synchronously.

Workspoe
S proeat
2 sveron

<1 Tiggersafs el SveTONINT Ticurentoopsdmenty || [T Trigoe Setting > J[cd_ SYSTON-INT. i Gurent loop acsiment]

P — ]

Settng

Currentloop | |- Chanelsettings

e [
Sop §-Normal channel 14Torque reference
o i chmel I5Curet ecdoed
1 Specd ek

Current loop tuning provides three modes, which are described below.
1. Current loop auto-tuning

This mode provides a static way to automatically tune the current loop. After

starting, the drive can adjust the related gain parameters of the current loop by
itself.

You can set the response level. The larger the response level, the stronger the
responsiveness and the higher the bandwidth of the final adjusted current loop.

Current loop

Current loop tuning mode: 1-Enable current loop & ~ Brearerts Tos
commissioning
Step test amplitude 25 %
Stop
Speed limit value 100 rpm
Position movement limit 0.5 r
value -

Response level setting:

e |- 9

Recognition level: &2

Before the current loop tuning, please set the resistance inductance value or
identify the resistance inductance correctly to ensure the tuning is completed
successfully. If the resistance and inductance are set too differently, the
identification may fail.
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Note

Excessive current loop response may also excite current loop control noise. In actual use,
you should set the response level as needed to obtain the balance between current loop re-
sponsiveness and noise.

Related parameters Description

Auto-tuning step test amplitude Auto-tuning excitation signal amplitude

The maximum speed that can be achieved

Speed limit value by stable current excitation

Maximum distance that can be achieved by

Position movement limit value stable current excitation

Expected current loop response level

Response level setting setting

2. Static step test
This mode provides a static current loop step response observation mode, which
enables you to manually adjust the related current loop gain parameters and then
observe and verify the current loop response.

SV68ON-INT[1]

iy ‘.y“'\ DL P Rt el
T ! ff A
S e ‘ ! i
Sy
L. L. )
:A HOL. 1.00
L A. HOL... D-2 2000
C A HOL. Qrats propati — w0
Related parameters Description
Static step test amplitude Step excitation signal amplitude
Step test duration Step excitation signal duration

The maximum speed that can be achieved

Speed limit value by stable current excitation

Maximum distance that can be achieved by

Position movement limit value stable current excitation

3. Step test
This mode provides a dynamic current loop step response observation mode,
which is used in the same way as static step test. You can use this mode to
manually adjust the relevant current loop gain parameters and then observe and
verify the current loop response.

-24-




Adjustment

Note

In this mode, the motor will move a certain distance. You can restrict the movement by set-
ting the speed limit value and the position movement limit value.

Current loop gain switching

Current loop gain switching is an advanced and supplementary mode of current loop
commissioning. With this mode, you can cope with the current loop response
deterioration or instability caused by the difference of inductance saturation
characteristics of some motors.

When the controlled motor has inductance saturation characteristics in the normal
working range, because the current loop gain is usually theoretically calculated and
matched through inductance parameters, the large difference of inductance
saturation may lead to poor or unstable current loop response under a single set of
gains, and you can use the current loop gain switching to adjust it.

The drive provides 32 current loop gain switching coefficients which are not enabled
by default. You can enable and use them as needed.

e Theoretically, the gain switching coefficients under different loads can be obtained
directly from the inductance saturation characteristic curve provided by the motor
manufacturer.

o In practical application, the gain coefficient can be adjusted manually according to
the actual effect under different load rates.

) Parameter Group A 5
- ite all Hite L tick Sdeot 1
B0 Custonized R OB T S . O R < R B A ot
B9 Axis 1
A3 HO0[Servo motor parameter| Jais 10 | Furemeter T [Dessription Setting velue cureat vilue Defanlt Valus [Winimm value [ Wasioun valus
it i pereer e — T :
03 Termingl. inut. nevame 25% current referenc. 100.0 1000 0.1 200.0
33 H04 (Terminal output paran 50% current referenc. 100.0 100.0 0.1 200.0
23 H05[Position control para 75% current referenc. 100.0 100.0 0.1 200.0
‘33 H06 [Speed control paramet 100% current referen. 100. 0 100. 0 0.1 200.0
07 [Torque control parame 125% current referen... 100.0 100.0 0.1 200.0
B2 H08[Gain parameters] 150% current referen. 100.0 100.0 0.1 200.0
EHOQZAMO’NMHE parameter. 175% current referen. 100.0 100.0 0.1 200.0
&';g;;::}:;:;‘EPP:::’;:?S 200% current referen. 100.0 100.0 0.1 200.0
oS b b 225% current referen. 100.0 100.0 0.1 200.0
38 HOD (At L o 250% current referen... 100.0 100.0 0.1 200.0
48 HOE [Communioation functie 275% current referen. 100.0 1000 0.1 200.0
S HOFCFully elosed-Toop par 300% current referen. 100.0 100.0 0.1 200.0
23 H11[Multi-position refere 325% current referen. 100.0 100.0 0.1 200.0
32 H12Multi-speed reference 350% current referen. 100. 0 100. 0 0.1 200.0
M H14[Gantry synchronizatio 375% current referen... 100.0 100.0 0.1 200.0
B H17[Virtual DI/DO] 400% current referen. 100.0 100.0 0.1 200.0
48 H18[Position comparison o 425% current referen. 100.0 100.0 0.1 200. 0
::ﬁi{:ﬁ:r‘:of;é;oraﬁ? 450% current referen. 100.0 100.0 0.1 200.0
PR et 475% current referen. 100.0 100.0 0.1 200.0
500% current referen... — 100.0 100.0 0.1 200.0
525% current referen... -— 100.0 100.0 0.1 200.0

#H30[Related variables rea V S s e e et e

< >

2.3 Inertia Auto-tuning

The load inertia ratio (H08.15) is calculated through the following formula:
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2.3.1

. . . Total mechnical load moment of inertia
Load inertia ratio =

Motor moment of inertia

The load inertia ratio is a critical parameter of the servo system. A correct load inertia
ratio facilitates commissioning.

You can set the load inertia ratio manually or get the inertia ratio through inertia
auto-tuning.

The following two inertia auto-tuning modes are available:

o Offline Inertia Auto-tuning
To enable offline inertia auto-tuning, use H0d.02 (Offline inertia auto-tuning) and
make the motor rotate and execute inertia auto-tuning through the keypad.
Offline inertia auto-tuning does not involve the host controller

e Online Inertia Auto-tuning
Send a command to the servo drive through the host controller to make motor act
accordingly to finish inertia auto-tuning. Online inertia auto-tuning involves the
host controller.

Note

The following conditions must be fulfilled for an accurate calculation of the load inertia ra-
tio during inertia auto-tuning:
o Theactual maximum speed of the motor is higher than 150 rpm.

o The acceleration rate during acceleration/deceleration of the motor is higher than
3000 rpm/s.

e The load torque is stable without dramatic changes.
o The actual inertia ratio does not exceed 120.

« Inertia auto-tuning may fail in case of a large backlash of the transmission
mechanism.

Offline Inertia Auto-tuning

Check the following before performing offline inertia auto-tuning:
The motor must meet the following requirements:

e Atravel distance of more than one revolutions in the forward/reverse direction is
available between the mechanical limit switches.
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A Danger

Ensure limit switches are installed to the machine and a travel distance as described above
is reserved to prevent overtravel during inertia auto-tuning.

e The required number of revolutions (H09.09) is fulfilled.
View the values of H09.06 (Maximum speed of inertia auto-tuning), H09.07 (Time
constant for accelerating to the maximum speed during inertia auto-tuning), and
H09.09 (Number of revolutions per inertia auto-tuning) to ensure the travel
distance that starts from the stop position is larger than the value of H09.09.
Otherwise, decrease the value of H09.06 or H09.07 until this requirement is met.

To preform offline inertia auto-tuning:

1. Switch off the S-ON signal.

2. In parameter display mode, switch to H0d.02 and press SET to enable offline inertia
auto-tuning.

3. Press the UP/DOWN key to perform offline inertia auto-tuning.

4. To stop the drive, release the UP/DOWN key. To restart auto-tuning, press the UP/
DOWN key again.
The operating direction at start is determined by the UP/DOWN key. For
applications requiring unidirectional movement, set H09.05 to 1.

5. Wait until the value displayed on the keypad is stabilized.

6. Hold the SET key down until the keypad displays "SAVE".

7. Press the MODE key to exit.

For applications requiring large load inertia, set H08.15 (Load moment of inertia) to
the approximate value. preventing intense system vibration caused by a low initial
inertia.

The following figure shows general flowchart for offline inertia auto-tuning.
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Start

Switch off the
S-ON signal.

Set HOd.02 to 1.

Hold down the
UP/DOWN key to
make the motor run
forwardly/reversely.

Is the display
value stabilized?

Hold down the SET
key to save the
auto-tuned value
to H08.15.

Press the MODE key
to finish inertia
auto-tuning.

End

Switch off the S-ON signal.
The keypad displays "ry".

The initial display value of H0d.02
is the present value of H08.15.

The operation varies with the
offline inertia auto-tuning mode.

A stabilized display value
is the auto-tuned result.

Hold down the SET key until the
keypad displays "SAVE", indicating
the auto-tuned inertia value is saved
into H08.15.

Press the MODE key to exit from the
interface of H0d.02 and finish inertia
auto-tuning.

Figure 2-3 Offline inertia auto-tuning flowchart

Y¢ Related parameters:

Communica
. ’ Change
Parameter tion Name Value Default Unit
Mode
Address

H09.05 2009-06h | Offline inertia 0: Bi-directional 0 - At stop
auto-tuning mode | 1: Unidirectional

H09.06 2009-07h | Max. speed of 100 RPM to 1000 RPM 500 RPM At stop
inertia auto-
tuning
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2.3.2 Online Inertia Auto-tuning

Communica
X i Change
Parameter tion Name Value Default Unit
Mode
Address

H09.07 2009-08h | Time constant for | 20 ms—800 ms 125 ms At stop
accelerating to
max. speed during
inertia auto-
tuning

H09.08 2009-09h | Interval time after | 50 ms—10000 ms 800 ms At stop
an individual
inertia auto-
tuning

H09.09 2009-0Ah | Number of motor | 0.00-100.00 1.00 - Real-time
revolutions per
inertia auto-
tuning

H0d.02 200d-03h | Inertia auto- 0-65 0 - Real-time
tuning enable

The servo drive supports online inertia auto-tuning. The online inertia auto-tuning
flowchart is shown as follows.
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Start

Switch off the
S-ON signal.

Set H09.03 to a
non-zero value.

Switch on the
S-ON signal.

Input a reference
through the host
controller to make

the motor run.

The servo drive
calculates the
load inertia ratio

Switch off the S-ON signal.
***** —— - —— -~~~ Thekeypaddisplays "ry".

Setting H09.03 to a non-zero value
*********** enables inertia auto-tuning in real time.

Switch on the S-ON signal.

777777777 Input a reference to drive the motor to run.

The servo drive calculates the average
value of the load inertia ratio in real time

inreal time. and saves the auto-tuned values into H08.15
every 30 min.
End
Figure 2-4 Online inertia auto-tuning flowchart
Note

H09.03 defines the real-time updating speed of the load inertia ratio (H08.15).

o HO09.03 =1: Applicable to cases where the actual load inertia ratio rarely changes,
such as the machine tool and wood carving machine.

H09.03 = 2: Applicable to cases where the load inertia ratio changes slowly.

o H09.03 =3: Applicable to cases where the actual inertia ratio changes rapidly, such
as handling manipulators.

Y¢Related parameter
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Communica
. X Change
Parameter tion Name Value Default Unit
Mode
Address
H09.03 2009-04h | Online inertia 0: Disabled 2 - Real-time
auto-tuning mode | 1: Enabled, changing slowly
2: Enabled, changing normally
3: Enabled, changing quickly
2.4 Auto Gain Tuning
2.4.1 STune
Overview

STune performs gain auto-tuning based on the set stiffness level to fulfill the needs
for rapidity and stability.

STune (mode 4) is turned on by default and will be turned off automatically after the
drive operates as commanded for 5 min.

STune is intended to be used in applications featuring slight load inertia change. For
applications featuring dramatic inertia change or where inertia auto-tuning is
unavailable (due to low operating speed or low acceleration rate), turn off STune after
initial power-on.

Note

In STune modes 3, 4 and 6, you need to perform load inertia auto-tuning through online in-
ertia auto-tuning and ensure the following conditions are met:

o The load inertia changes quickly.

o The load torque changes quickly.

o The motor is running at a speed lower than 120 r/min.

o Acceleration/Deceleration is slow (lower than 1000 r/min per second).

o The acceleration/deceleration torque is lower than the unbalanced load/viscous
friction torque.

If the conditions for online inertia auto-tuning cannot be fulfilled, set the correct
inertia ratio manually.

Description of ITune operation

e Operation flowchart
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In commissioning
software, click
Tuning—STune

|

Set
auto-adjustment
mode

|

Set
inertia ratio

|

Enable
drive

l

Adjust rigidity
and observe
waveform

Adjust gain/
vibration
suppression
manually

End

Description

By inputting a value directly or through inertia
identification.

When H09.00=0, 1, 2, manual identification is used.
When H09.00=3, 4, 5, 6, auto-tuning is used.

Enable the drive and input the reference
through the host controller to run the motor.

Observe responsiveness, positioning time and
vibration. Adust H09.01 as necessary.

See sections “Manual Gain Tuning” and
“Vibration Suppression”.

Figure 2-5 Operation flowchart

You can set the gain auto-tuning mode through the keypad or the software tool.

1. Select the gain auto-tuning mode.

= Inmodes 0, 1 and 2 shown in the following table, you need to set the inertia
ratio before stiffness tuning. If the inertia is unknown, adjust the inertia
manually. If vibration occurs on the machine, decrease the stiffness level
before adjusting the inertia manually.
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= Inmodes 3, 4, and 6 shown in the following table, you can perform
adjustment through the wizard-type interface directly, without the need for
setting an inertia ratio.

Mode Name Function
0 Inactive The gains need to be adjusted manually.
1 Standard stiffness level | Gains are set automatically based on the set
mode stiffness level.
Gains are set automatically based on the set
2 Positioning mode stiffness level. This mode is applicable to
occasions requiring quick positioning.
Gains are set automatically based on the set
Interpolation mode + stiffness level. In this mode, inertia is auto-tuned
3 Inertia auto-tuning and vibration is suppressed automatically. This

mode is applicable to multi-axis interpolation.

Normal mode + Inertia Gains are set automatically based on the set
4 . stiffness level. The inertia is auto-tuned and
auto-tuning . L ;
vibration is suppressed automatically.

Gains are set automatically based on the set
stiffness level. Inertia is auto-tuned and vibration
is suppressed automatically. This mode is
applicable to occasions requiring quick
positioning.

Quick positioning mode +
Inertia auto-tuning

2. Adjust the stiffness level gradually during operation of the load. The present
stiffness level value will be written to the drive automatically. Keep monitoring
the operating waveform after increasing the stiffness level (increase by one level
at a time) until desired performance is achieved.

3.In STune modes 3, 4, and 6, when the speed keeps higher than 100 r/min for
more than 5 min, H09.00 returns to 0 automatically. In this case, the drive will
exit from the STune mode.

After tuning, you can set H09.00 to 0 to exit the STune mode.

To modify the STune time, set H09.37.

4.In STune modes 3, 4, and 6, resonance will be suppressed automatically. If the
performance of automatic resonance suppression is inadequate, set H09.58 to 1
to clear resonance suppression parameters, reduce the stiffness level, and
perform STune again.

5. For multi-axis trajectories, perform single-axis commissioning first to determine
the highest response of each axis and modify the response of each axis
manually to ensure position responses of different axes are consistent.

In STune modes 3 and 4, determine the minimum value of H08.02 (Position
loop gain). Then set H09.00 of each axis to 0 and set H08.02 of each axis to
the same value.
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In STune mode 6, determine the minimum value of H08.43 (Model gain).
Then set H09.00 of each axis to 0, and set H08.43 of each axis to the same

value.
Adjustment-STUNE (i)
Self-adjustment mode (STEP1) Vibration suppressien contrel
It iz recenmendad to change the mede in the S 5
static state or in the stop state! Vibration 5 * Sebiing
Interpelation mede + inertia automatic Tipoition Smproeson e
identification o
Hormal mode + inertia automatic Open e
e suppression paramaters
S . . . Close
Fast pesitioning mode + inertia automatic
identification #)Default (10 minutes)
*)Manual mode
Load inertia ratio setting (STEPZ) Rigidity setting (STEP3)

. The higher the rigidity level, the stronger the
Inertia ratio: 0 Setting gain and the faster the respense, but the
excessive riziditv is sasw to csuse vibration!

Orline inertia 0
identification mode:

Mannal inertia Twrn off online
identification inertia recognition z
S] E @
STER4
Fositioning 0.0 ms Maximum overshoot |0 pulse End adjustment

completion time

Note

To ensure a stable operation of STune modes 3 and 4, gain parameters will be adjusted
along with the inertia ratio when the inertia ratio is higher than 13. In multi-axis trajectories,
responses may be inconsistent under the same stiffness level.

Remarks
Load inertia ratio range

e Inscenarios requiring high response, the inertia ratio must be lower than 500%
and should not exceed 1000%.

» For belt pulley or gear rack requiring not high rigidity and accuracy, the inertia
ratio should not exceed 1000%.

= For lead screw or cardan shaft requiring high rigidity and accuracy, the inertia
ratio should not exceed 500%.

= In scenarios where high positioning accuracy or response is required, the
inertia ratio should not exceed 200%.

e Inscenarios requiring a certain accuracy and dynamic response, the inertia ratio
should not exceed 3000%.
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e When the inertia ratio exceeds 3000%, it is hard to adjust and the trajectory
control cannot be performed. It is only applicable to mechanisms for point-to-
point control and rotary motion but the acceleration/deceleration time should be
large.

Rigidity meter setting

The setting range of H09.01 (Stiffness level selection) is 0—41. The level 0 indicates the
weakest stiffness and lowest gain and level 41 indicates the strongest stiffness and
highest gain.

The following table lists the stiffness levels for different load types for your reference.

Table 2-1 Reference of stiffness levels

Recommended Stiffness .
Load Mechanisms

Level
Level 8 to level 12 Large-scale machineries
Level 12 to level 18 Applications with low stiffness such as the conveyors

Applications with high stiffness such as the ball screws and

Above level 18 direct-connected motors

The following 5 gain auto-tuning modes are available.

e Standard rigidity meter mode (H09.00 set to 1)
The 1st gain parameters (H08.00 to H08.02 and H07.05) are automatically updated
and saved based on the rigidity level set in H09.01.

Table 2-2 Parameters updated automatically in the standard mode

Parameter Name
H08.00 Speed loop gain
H08.01 Speed loop integral time constant
H08.02 Position loop gain
HO07.05 Filter time constant of torque reference

e Positioning mode (H09.00 = 2)
Based on "Table 2-2 " on page 35, the 2nd gain parameters (H08.03 to H08.05 and
H07.06) are also automatically updated and saved based on the rigidity level set in
H09.01. In addition, the position loop gain in the 2nd gain parameters has a higher
rigidity level than that in the 1st gain parameters.
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Table 2-3 Parameters updated automatically in the positioning mode

Parameter Name Description
H08.03 2nd speed loop gain -
If H08.04 is set to remain at 512.00
. . ms, the 2nd speed loop integral
H08.04 2nd stpei}d loop integral time action is invalid and only
constan proportional control is used in the
speed loop.
H08.05 2nd position loop gain -
H07.06 2nd torque reference filter time
constant

Values of speed feedforward parameters are fixed.

Table 2-4 Parameters with fixed values in the positioning mode

Parameter Name
H08.19 Speed feedforward gain
H08.18 Speed feedforward filter time constant

Values of gain switchover parameters are fixed.

Gain switchover is activated automatically in the positioning mode.

setting

Parameter Name Value Description
Switchover between the 1st gain set
2nd gain mode (H08.00...H08.02, H07.05) and 2nd gain set
H08.08 5 1 (H08.03...H08.05, H07.06) is active in the

positioning mode.
In other modes, the original setting is used.

Gain switchover

In positioning mode, the gain switchover

hysteresis

H08.09 diti 10 condition is that H08.09 is set to 10.
condition In other modes, the original setting is used.
. . In positioning mode, the gain switchover
H08.10 32;2 switchover | ¢ 11 | delay is 5.0 ms.
y In other modes, the original setting is used.
Gai tch In the positioning mode, the gain switchover
Hog11 | 220 SWIENOVETT 50 level is 50,
eve In other modes, the original setting is used.
. . In the positioning mode, the gain switchover
Hog.12 | Saln switchover 30 | deadtimeis 30.

In other modes, the original setting is used.
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Note

In the gain auto-tuning mode, parameters updated along with H09.01 and those with fixed
setpoints cannot be modified manually. To modify these parameters, set H09.00 (Gain au-
to-tuning mode) to O first.

e InSTune mode 3,4, or 6,
resonance suppression will be performed automatically. When the load changes or
the mechanical structure is re-installed, the system resonance frequency changes
accordingly. Set H09.58 to 1 (Enable) and enable the STune mode again after
clearing resonance suppression parameters.
Communi
i X Change
Parameter cation Name Value Default Unit
Mode
Address
H08.37 2008-26h | Phase modulation | -90° to 90° 0 ° Real-time
for medium-
frequency jitter
suppression 2
H08.38 2008-27h | Medium- 0 Hz-1000 Hz 0 Hz Real-time
frequency
suppression 2
frequency
H08.39 2008-28h | Compensation 0% to 300% 0 % Real-time
gain of medium-
frequency jitter
suppression 2
H09.18 2009-13h | Frequency of the | 50 Hz-8000 Hz 8000 Hz Real-time
3rd notch
H09.19 2009-14h | Width level of the | 0-20 2 - Real-time
3rd notch
H09.20 2009-15h | Depth level of the | 0-99 0 - Real-time
3rd notch
H09.21 2009-16h | Frequency of the | 50 Hz—8000 Hz 8000 Hz Real-time
4th notch
H09.22 2009-17h | Width level of the | 0-20 2 - Real-time
4th notch
H09.23 2009-18h | Depth level of the | 0-99 0 - Real-time
4th notch
H09.58 2009-3Bh | STune resonance | 0: Disabled 0 - Real-time
suppression reset | 1: Enabled
selection
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Note

o IfH09.00 is set to 3, 4, or 6, the drive will suppress vibration and perform inertia
auto-tuning automatically within 10 min (or other time defined by H09.37) after
power-on or stiffness level setting, and then the drive exits from auto-tuning. If
inertia auto-tuning is deactivated automatically, switching to modes 3, 4, or 6 will
not activate inertia auto-tuning.

« Do notset H09.00 to 3, 4, or 6 in applications with slow acceleration/deceleration,

strong vibration, and unstable mechanical couplings.

« Inapplications where the inertia does not change, set H09.03 (Online inertia auto-
tuning mode) to 1 (Enabled, changing slowly). In applications where the inertia
changes quickly, set H09.03 to 3 (Enabled, changing quickly).

Solutions to Common Faults

E661: Gains too low

When the torque fluctuation detected by the drive exceeds the setpoint of H09.11 and
cannot be suppressed, the rigidity level will be reduced automatically until reaching
level 10 where E661 is reported.

e Vibration cannot be suppressed. Enable vibration suppression manually.

e The current fluctuates. Check whether the current of the machine fluctuates

periodically.
Communi
. . Change
Parameter cation Name Value Default Unit
Address Mode
H08.37 2008-26h | Phase modulation | -90° to 90° 0 Real-time
for medium-
frequency jitter
suppression 2
H08.38 2008-27h | Medium- 0 Hz-1000 Hz 0 Hz Real-time
frequency
suppression 2
frequency
H08.39 2008-28h | Compensation 0% to 300% 0 % Real-time
gain of medium-
frequency jitter
suppression 2
H09.58 2009-3Bh | STune resonance | 0: Disabled 0 Real-time
suppression reset | 1: Enabled

selection

-38-




Adjustment

2.4.2 ETune

Overview

ETune is a wizard-type auto-adjustment function used to guide users to set
corresponding curve trajectories and response parameters. After the curve

trajectories and response parameters are set, the servo drive performs auto-tuning
automatically to generate the optimal gain parameters. The auto-tuned parameters
can be saved and exported as a recipe for use in other devices of the same model.

The ETune function is intended to be used in applications featuring slight load inertia

change.

Description of ITune operation

o Operation flowchart

Initialize drive
parameters

i

Set electronic

gear ratio

In commissioning
software, click
Tuning — ETune

[

Set pos./neg. limit|

Reduce

the gain v

o~

positions

— Vibrate duriﬁ§\>

\\\ jo g?////
\T/N

Y

Configure the
mode and curve

!

Click Next to

start

Satisfactory?

Save parameter

/
- .

End )
/

reponse

Adjust

level

Figure 2-6 Operation flowchart
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o Description

1. Click Usability adjustment in the software tool, and then click ETune.

Select the corresponding tuning mode based on different scenarios.

ETune

Scenaries: %
STune & Small inertia change

b. Terque mode mot supported

@)z

Before Tuning After Tuning

A A r

:/M*\"“ v C > Ty |

T T T

2. Select any of the following three operation modes based on the operating
direction allowed by the machine.

In the Reciprocating po... mode, the motor keeps reciprocating within the
positive and negative position limits.

In the One-way forward mode, the motor takes the difference between the
positive and negative position limits as the maximum distance per action
and keeps running in the forward direction.

In the One-way reversal mode, the motor takes the difference between the
positive and negative position limits as the maximum distance per action
and keeps running in the reverse direction.
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Tuning-ETUNE
Position setting

Operating mode setting
5 Reciprocating positive
and negative

Limit position setting

TG speed: 50

Acceleration and |50
deceleration time

Set to pesitive
Limit position

- Param configuration =

1] 1F command unit o

Hote: Before starting, please set the positive and negative limits (JOG metion setting
or marmal setting), the limit range is larger than the motor LS8 cirele

= B

Tuning #=  Recipe storage

One—way forward One—way reversal

(>

ms Enable OF

Set to negative
limit position

Current  |g
position

IF command unit

Hext>

3. Designate the positive and negative limit positions allowed by the motor. The
difference between the positive and negative limits defines the position
reference pulses for the motor, which is also the value before multiplication/
division by the electronic gear ratio.

You can set the positive and negative position limits through the following

two methods.

= Method 1: Click "Enable ON", and then click 4= to make the motor move to
the positive position limit. Next, click "Set to positive limit position". Follow
the same procedure for setting the negative position limit, and click "Enable
OFF" (the "Enable ON" button turns to "Enable OFF" after a click).

» Method 2: Enter the positive and negative limits directly.

Note

The difference between the positive and negative position limits must be larger than 1/8 of
one revolution. The larger the value of the limit position, the better the adaptability of the
auto-tuned parameters, but the longer will ETune adjustment take.
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Tuning-ETUNE e — — I — u—‘—J‘: LX)

Position setting = Parameter configural-— Tuning = Recipe storage

Dperating mode setting

@ Reciprocating po () Oneway forward () Oneway reversal

Limit position setting

JUG speed: &0 rom
Aeceleration and 50 ns
deceleration
LW
Set to the posi... Current 5346 CENeS

position

1] 1P command unit 0 1F command

Hote: Before starting, please set the positive and negative limits (T0G
motion setting or manual setting), the limit range is larger than the
motor 1/8 circle

L<Prewious

4. Click Next to switch to the mode parameter setting interface.
The adjustment mode is divided into Positioning mode and Track mode.

Auto-tuning of the inertia ratio is optional. If you choose not to perform
inertia auto-tuning, set the correct inertia ratio (the inertia ratio can be
modified directly). You can adjust the response level and position filter time
constant based on the responsiveness needed and the position reference
noise generated during operation. Then configure the motion profile by
setting the maximum speed, acceleration/deceleration time and interval
time for auto-tuning.
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Tuning-ETUNE =

Position setting # Parameter configural —# Tuning #  Recipe storage

Adjustnent mode

(@ Positioning mode () Track mode

Response mode

(I High @ Center () Low

Position filtering

0 ns[0,8553. 51

Inertia ratio setting
[ Ho inertia idemtification
Inertia 3 [0, 1201

Eunning curve parameter

Mazimum 1000 rom heceleration 100 ne

Waiting 300 ms

5. Click "Next" to start auto-tuning.

» If you choose to perform inertia auto-tuning, the drive starts inertia auto-
tuning based on the set motion profile. After inertia auto-tuning is done, the
drive starts gain auto-tuning.

» If you choose not to perform inertia auto-tuning on the start page, the drive
starts gain auto-tuning directly after start.
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T
Tuning-ETUNE =
Position setting = Parameter configural Tuning »  Reeipe sterage
Tdentification result Response fine-tuning coefficient (%)
Inertia identification Trerofa Gellnee 0
0
50 100
] Gain adjustment result = |j ®
Sedphumg| ov L “‘
HOBO1: 0 ns
@ Response fine-tuning
L} HI802: 0 Hr coefficient (%) The smaller
the trimming cosfficient, the
Position gain tuning 1070s: 5 e larger the gain margin.
: (final response zain =
. 3 He adjusted maximun gain *
X 0
Finished time ( ns
T e
hdvenced configuration
In tuning
EETE

6. During gain auto-tuning, if you modify the Response fine-tuning coefficient and
click "Update", gain auto-tuning will be continued based on the fine-tuning
coefficient entered. After gain auto-tuning is done, you can click "Done" to save
parameters to e2prom and export parameters as a recipe file.

Tuning-ETUNE

Position setting

Inertia identification

Y

» Parameter configurai =

Identification result

Tuning ~—#  Recipe storage

Respensze fine—tuning coefficient (%)

Speed gain tuning

| J

Position gain tuning

| J

Tuning completed

Inertia value: 0 70
50 100
Gain adjustment result e J ®
InoDriverShop =

AN

parameters to e2prom!

Gain tuning is completed, click the DONE button to save

D The smaller
Eficient, the

ling compl

€
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Precautions

-
Tuning-ETUNE

= o |

Position setting

= Parameter configurai

#  Recipe storage

Row... Paramel..
001 HO7-05
002 HOg-00
003 HOg-01

| [oo4  Hoso2
005 HOs-09
006 HOB-15
007 Hos-24

I 008 Ho8-31
009 HO8-32
010 HO8-33
011 HO8-37
012 Hos-38
013 HO8-39
014 Hog-42
015 Hog-43
016 HOB-%6

Parameier Hame

Torque reference fiiter time ...

Speed loop gain

Speed loop integral time con...

Paosition loop gain

Gain switchover condition
Load moment of inertia ratio
PDFF control coefficent
Disturbance cutoff frequency

Disturbance compensation g...
Inertia correction coeffident...
Phase modulation of medium. ..
Frequency of medium-frequ...
Compensation gain of mediu...

Model control selection
Model gain
Feedforward value

Parameter Value
0.14

135.9

5.85

135.9

0[ Fixed at the 1st gain (PS)]
0.00

100.0

600

Q

100

1]

1]

1]

1[ Enable]

375.8

93.0

Defau. ..

0.50

19.89

100.0

95.0

Unit
ms
Hz
ms

%
Hz
%
%
E
Hz
%

~

m

<<Frevi oz

e You can adjust the maximum speed and acceleration/deceleration time of the
motion profile based on actual conditions. The acceleration/deceleration time can
be increased properly because positioning will be quickened after auto-tuning.

o Ifthe acceleration/deceleration time is too short, overload may occur. In this case,
increase the acceleration/deceleration time properly.

e Forvertical axes, take anti-drop measures beforehand and set the stop mode
upon fault to "Stop at zero speed".

e For lead screw transmission, shorten the travel distance if the tuning duration is
too long.
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Solutions to Common Faults

2.5

2.5.1

Fault Cause

Solution

Vibration cannot be
suppressed.

Enable vibration suppression manually.

Excessive overshoot
occurs during
positioning.

E662.0: Gains too

Check whether the positioning threshold
is too low. Increase the acceleration/
deceleration time and reduce the
response level.

low

The command suffers
from noise.

Modify the electronic gear ratio to
improve the command resolution, or
increase the command filter time constant
in the parameter configuration interface.

The current fluctuates.

Check whether the current of the machine
fluctuates periodically.

Vibration cannot be
suppressed.

Enable vibration suppression manually
and perform the ETune operation.

The auto-tuned values
fluctuate dramatically.

Mechanical couplings of
the load are loose or
eccentric.

E600.0: Inertia
auto-tuning
failure

Increase the maximum operating speed
and decrease the acceleration/
deceleration time. For the lead screws,
shorten the travel distance.

Rectify the mechanical faults.

A warning occurs during
auto-tuning and causes
interruption.

Clear the fault and perform ETune again.

The position reference
filter time is set to an
excessively high value.

Decrease the values of H05.04...H05.06
and perform ETune again.

Manual Gain Tuning

Basic Parameters

When gain auto-tuning cannot fulfill the application needs, perform manual gain

tuning. to achieve better result.

The servo system consists of three control loops, which are position loop, speed loop,
and current loop from external to internal. The basic control diagram is shown in the

following figure.
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Position
reference

Speed
feedforward

Torque

input +

G——|

Position
loop
gain

feedforward

Position
feedback

Speed loop

gain

Speed loop
integral time
constant

Current loop
control

Motor

Encoder

Figure 2-7 Basic control for manual gain tuning

ACaution

The response level of the inner loop must be higher than that of the outer loop. If it is not

observed, the system may be unstable.

The current loop gain has been set with the highest level of responsiveness by
default, avoiding the need for adjustment. you only need to adjust the position loop
gain, speed loop gain and other auxiliary gains. For gain tuning in the position control
mode, the position loop gain must be increased together with the speed loop gain,
and the responsiveness of the former must be lower than the latter.

The following table describes how to adjust the basic gain parameters.
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Table 2-5 Adjustment of gain parameters

Step

Parame
ter

Name

Description

H08.00

Speed loop
gain

Function: Determines the maximum frequency of a
variable speed reference that can be followed by the
speed loop.

When H08.15 (Load inertia ratio) is set correctly, the
maximum frequency that can be followed by the speed
loop is the setpoint of H08.00.

Increase H08.00 _ ig&eadl :j:;”ce

SN =\

Note:

« Increasing the setpoint without incurring extra
noise or vibration shortens the positioning time,
stabilizes the speed, and improves the follow-up
behavior.

« If noise occurs, decrease the setpoint.

« If mechanical vibration occurs, enable mechanical
resonance suppression. For details, see " Vibration
suppression” on page 73.

H08.01

Speed loop
integral time
constant

Function:
Eliminates the speed loop deviation.

—— Speed reference
Decrease H08.01 —— Actual speed

ST\= L

Note:

Set H08.01 according to the following formula: 500 <
H08.00 x H08.01 < 1000

For example, if H08.00 is set to 40.0 Hz, the setpoint of
H08.01 must meet the following requirement: 12.50 ms
< H08.01 < 25.00 ms

Decreasing the setpoint strengthens the integral action
and shortens the positioning time, but an excessively
low setpoint may easily lead to mechanical vibration.
An excessively high setpoint prevents the speed loop
deviation from being cleared.

When H08.01 is set to 512.00 ms, the integral is invalid.
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Step

Parame
ter

Name

Description

H08.02

Position loop

gain

Function:

It sets the position reference maximum frequency
followed by the position loop.

The maximum follow-up frequency of the position loop
equals the value of H08.02.

Increase H08.00 —— Speed reference|
Increase H08.02 — Actual speed

N\ = N\

Note:

To ensure system stability, the maximum follow-up
frequency of the speed loop must be 3 to 5 times higher
than that of the position loop.

2 x1x H08.00
= H08.02 =

For example, when H08.00 is set to 40.0 Hz, H08.02 must
meet the following requirement:

50.2 Hz < H08.02 < 83.7 Hz

Adjust the setting based on the positioning time.
Increasing the setpoint shortens the positioning time
and improves the anti-interference capacity of a motor
at standstill.

An excessively high setpoint may easily lead to system

instability and oscillation.
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S Parame
ter

Name

Description

HO07.05

Torque
reference filter
time constant

Function:
Eliminates the high-frequency noise and suppresses
mechanical resonance.

—— Speed reference
—— Actual speed

Mncre35h

Note:

Ensure the cutoff frequency of the torque reference low-
pass filter is 4 times higher than the maximum follow-up
frequency of the speed loop, as shown in the following
formula:

1000

—— > (H08.00) x4
2 x1mxH07.05

For example, when H08.00 is set to 40.0 Hz, the setpoint
of H07.05 must be lower than or equal to 1.00 ms.

If vibration occurs after H08.00 is increased, adjust
HO07.05 to suppress the vibration. For details, see "
Vibration suppression” on page 73.

An excessively high setpoint weakens the responsiveness
of the current loop.

To suppress vibration upon stop, increase the setpoint of
H08.00 and decrease the setpoint of H07.05.

If strong vibration occurs upon stop, decrease the
setpoint of H07.05.

Y¢ Related parameters:

Communica
X . Change
Parameter tion Name Value Default Unit
Mode
Address
HO07.05 2007-06h | Torque reference | 0.00 ms—30.00 ms 0.50 ms Real-time
filter time
constant 1
H08.00 2008-01h | Speed loop gain Model P: 0.1 Hz-2000.0 Hz 40.0 Hz Real-time
Model N: 0.0 Hz-2000.0 Hz
H08.01 2008-02h | Speed loop 0.15 ms-512.00 ms 19.89 ms Real-time
integral time
constant
H08.02 2008-03h | Position loop gain | Model P: 0.1 Hz—2000.0 Hz 64.0 Hz Real-time
Model N: 0.0 Hz-2000.0 Hz
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2.5.2 Gain Switchover

Gain switchover, which is active in the position control and speed control modes only,
It is only effective in position and speed control modes. achieve the following
purposes:

o Switching to the lower gain when the motor is at a standstill (servo ON) to
suppress vibration

e Switching to the higher gain when the motor is at a standstill to shorten the
positioning time

e Switching to the higher gain during operation of the motor to achieve better
reference tracking performance

e Switching between different gain settings through an external signal to fit different
conditions of the load devices

H08.08 =0

When H08.08 is set to 0, the 1st gain (H08.00 to H08.02 and H07.05) is used, but you
can switch between proportional control and proportional integral control through
FunIN.3 (GAIN_SEL, gain switchover) for the speed loop.

SetH08.08t00. —-—-——--—----—---- The speed loop can be switched between P/PI control.
Assign FunIN.3 to Assign FunIN.3 (GAIN-SEL, gain switchover) to a DI and
abDl. | ~ T set the active logic of this DI.

|

Logic active
ornot?

Speed loop Speed loop
being Pl controll being P control

End

Figure 2-8 Gain switchover flowchart when H08.08 is set to 0

H08.08=1

You can switch between the 1st gain set (H08.00...H08.02, H07.05) and 2nd gain set
(H08.03...H08.05, H07.06) based on the condition defined by H08.09.
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Always use
the 1st gain
set.

Set H08.08
to 1.

|

Set the gain

switchover
condition
(H08.09)

H08.09=0?

H08.09=1?

Assign
FunIN.3
toaDl.

Use the 1st
gain set.

DI logic active

No

Use the 2nd
gain set.

Set H08.10

HO8.13.

End

Figure 2-9 Gain switchover flowchart when H08.08 is set to 1

There are 11 2nd gain switchover modes. The following table describes the diagrams
and related parameters of different conditions.
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Table 2-6 Conditions for gain switchover
Gain Switchover Condition Related parameters
Gain .
. . Switchover
HO08.09 . Delay Time| switchover )
Condition Diagram Dead Time
Value (H08.10) level
(H08.12)
(H08.11)
0 Fixed to the 1st Inacti Inacti Inacti
gain set - nactive nactive nactive
1 External DI Inacti Inacti Inacti
signal - nactive nactive nactive
2 Torque o S 1 by p 4o Active (%) | Active (%)
reference
Speed reference Switchover
 delay |
3 [Speed A A | Active Active Active
reference i !
it ! 2nd : st
Speed reference
Speed ﬂ . .
4 re[)ference Speed reference Switchover delay Switchover delay ACtive ACtlve (10 |naCt|Ve
change rate® —
change rate il RPM/s) | (10 RPM/s)
Swntchover\evil N T D A
—_— »—-\—4‘
Speed
5 reference high/ |« Inactive Active Active
low-speed " (rpm) (rpm)
threshold
Speed reference
Positi ﬂ Active Active
6 osttion position deviation | swichoverdelay|  ACtive (encoder | (encoder
deviation — - )
smmmweT - )T un|t) un|t)
level | |
| |
| |
1st ‘ 2nd ! 1st
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H08.10 (Gain switchover delay) is valid only during switching to the 1st gain set.

Gain Switchover Condition Related parameters
Gain .
. . Switchover
H08.09 . Delay Time| switchover .
Condition Diagram Dead Time
Value (H08.10) level
(H08.12)
(H08.11)
ot
HY Switchover delay
7 Position — Active Inactive Inactive
reference \ o
1st ‘ 2nd ‘ 1st
Position
Positioning positioning completed signal ) . .
8 uncompleted — Active Inactive Inactive
| dg;:m,
| |
st ‘ 2nd ‘ 1st
Speed feedback
Swntcho‘verdelay
et /i [ . Active Active
9 Actual speed | : | Active (rpm) (rpm)
! |
First } Second ' First
Position . . .
10 |reference + See the fc::}liwllng note for Active '?:t:,:ﬁ ?I,Ctlr::?
Actual speed etails. P P
ACa ution

Note

1st gain
at stanstill

Pulse with

|

operation

Pulse w/o reference |Actual speed| <
reference 2nd gain during delay 2nd gain Switch level

in stable state

|Actual speed|<(Switch level-Switch dead time)

Almost at standstill
Only speed integral 2nd
gain/other gains

|Actual speed|<(Switch level-Switch dead time)
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Y¢ Related parameters:

Communica
. . Change
Parameter tion Name Value Default Unit
Mode
Address
H08.08 2008-09h | 2nd gain mode 0: Fixed to the 1st gain, switched 1 - Real-time
setting between P and Pl as defined by
bit26 of external 60FEh
1: Switched between the 1st and
2nd gain sets as defined by H08.09
H08.09 2008-0Ah | Gain switchover 0: Fixed to the 1st gain set (PS) 0 - Real-time
condition 1: Switched as defined by bit26 of
60FEh
2: Torque reference too large (PS)
3: Speed reference too large (PS)
4: Speed reference change rate too
large (PS)
5: Speed reference low/high speed
threshold (PS)
6: Position deviation too large (P)
7: Position reference available (P)
8: Positioning unfinished (P)
9: Actual speed (P)
10: Position reference + Actual
speed (P)
H08.10 2008-0Bh | Gain switchover 0.0 ms—1000.0 ms 5.0 ms Real-time
delay
H08.11 2008-0Ch | Gain switchover 0-20000 50 - Real-time
level
H08.12 2008-0Dh | Gain switchover 0-20000 30 - Real-time
hysteresis
H08.13 2008-0Eh | Position gain 0.0 ms—1000.0 ms 3.0 ms Real-time
switchover time
2.5.3 Position Reference Filter
Impact of
Name Function Applicable Occasion Excessive
Filtering
. . The acceleration/
Filters the position . deceleration process is not
rgf(?rences (encf)d,er unit) performed on the position
. divided or mulhphed t?y references sent from the | The response
Position ' the electronic gear ratio host controller. delay is
reference filter | to smoothen the The pulse reference prolonged.

operation process of the
motor and reduce shock

to the machine.

frequency is low.
The electronic gear ratio is
larger than 10.
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2.5.4 Feedforward gain

Speed feedforward can be applied to the position control mode. The speed
feedforward function can be used to improve the speed reference responsiveness and
reduce the position deviation at fixed speed.

Speed feedforward

Speed feedfoward
H05.19
No speed
feedforward

Internal speed
feedforward

Speed
feedfoward
controller

Position
reference

Position

, deviation ™ pocition + Motor
loop |- p loop
control

Position Speed
feedback feedback

Position -
reference Electronic Position
source and gear ratio ref'e‘rence
direction ilter

input

Figure 2-10 Operating procedure for speed feedforward control

Operating procedure for speed feedforward:

1. Set the speed feedforward signal source.
Set H05.19 (Speed feedforward control) to a non-zero value to enable the speed
feedforward function. The corresponding signal source will be selected as well.

Parame
Name Value Remarks
ter
0: No speed )
feedforward
Defines the speed corresponding to
Speed 1: Internal speed the position reference (encoder unit)
HO05.19 feedforward feedforward as the speed feedforward signal
control source.
2: 60B1h used as
speed offset )
3: Zero phase control |-

2. Set speed feedforward parameters.
Set the speed feedforward gain (H08.19) and speed feedforward filter time constant
(H08.18).

Y Related parameters:

Communica
X X Change
Parameter tion Name Value Default Unit
Mode
Address

H08.18 2008-13h | Time constant of | 0.00 ms—64.00 ms 0.50 ms Real-time
speed
feedforward filter

H08.19 2008-14h | Speed 0.0% to 100.0% 0.0 % Real-time
feedforward gain
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Zero phase control

Zero phase control is used to compensate for the position deviation generated upon
start delay of the position reference, reducing the position deviation upon start/stop
in the position control mode.

The loop calculation model is shown in the following figure.

Speed
gain(K(’f)u
F +
Position + Position | * Speed loop/ -
reference h‘® cg;'ﬂ';"ﬂ(‘;‘:)ﬁ —&— CLFJ)rrent logp 74’221‘%::1«
®
Low-pass Delay
filter
Figure 2-11 Zero phase control
Y¢ Related parameters:
Communica
. . Change
Parameter tion Name Value Default Unit
Mode
Address

H05.04 2005-05h | First-order low- 0.0 ms—6553.5 ms 0.0 ms At stop

pass filter time

constant
H05.19 2005-14h | Speed 0: No speed feedforward 1 - At stop

feedforward 1: Internal speed feedforward

control 2: H05.72

3: Zero phase

H08.17 2008-12h | Zero phase delay | 0.0 ms—4.0 ms 0.0 ms Real-time

Torque feedforward

In the position control mode, torque feedforward can be used to improve torque
reference responsiveness and reduce the position deviation during operation at
constant acceleration/deceleration rate.

In the speed control mode, torque feedforward can be used to improve speed
reference responsiveness and reduce the speed deviation during operation at
constant speed.
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Speed
reference
input

Torque
feedforward
selection Torque
HO6.11 feedforward
! controller
i
1 Speed
I
o e deviation - ! Motor
Lt ! + Speed loop | 4+ Current loop
j 0 control control
Internal torque 1 -
feedforward
Speed
feedback
Speed
calculation

Encoder

Figure 2-12 Operation diagram of torque feedforward control

The procedure for setting torque feedforward is as follows:

1. Set the torque feedforward signal source.
Set H06.11 (Torque feedforward control) to 1 to enable the torque feedforward
function. The corresponding signal source will be selected as well.

Parame
ter

Name

Value

Remarks

H06.11

0: No torque
feedforward

Torque
feedforward
control

1: Internal torque
feedforward

Use the speed reference as the source
of the torque feedforward signal.

In the position control mode, the speed
reference is outputted from the
position controller.

2. Set torq

ue feedforward parameters.

Parame
ter

Name

Description

H08.20

Torque feedforward
filter time constant

Function:

o Increasing the value of H08.21 improves the
response but may cause overshoot during
acceleration/deceleration.

o Decreasing the value of H08.20 suppresses
overshoot during acceleration/deceleration.
Increasing the value of H08.20 suppresses the
noise.

Note:

« Keep H08.20 to the default value, and then
gradually increase the value of H08.21 from 0 to a
certain value at which torque feedforward achieves
the desired effect.

o Adjust H08.20 and H08.21 repeatedly until a
balanced performance is achieved.

H08.21

Torque feedforward
gain

See this section for details.
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2.5.5 PDFF Control

The pseudo derivative feedback and feedforward (PDFF) control can be used to adjust

speed loop control in the non-torque control modes.

Position
reference
N/

Position
deviation

H08.24=50%

e
20ms
Position
reference Position
\N/ deviation

H08.24=100%

T
—
! 160ms t
Position Position
reference deviation
\/ M
H08.24=80%
/ \
|
|
\‘ I
(TR, t
I 90ms |

Figure 2-13 Example of PDFF control

Through adjusting the speed loop control method, PDFF control enhances the anti-
disturbance capacity of the speed loop and improves the performance in following

the speed references.
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Parameter

Name

Description

H08.24

PDFF control
coefficient

Function:

« Defines the control method of the speed loop in
the non-torque control modes.

Note:

« Setting H08.24 to an excessively low value slows
down the responsiveness of the speed loop.

« When the speed feedback overshoots, gradually
decrease the setpoint of H08.24 from 100.0 to a
certain value at which the PDFF control
achieves the desired effect.

« When H08.24 is set to 100.0, the speed loop
control method does not change and the
default proportional integral control is used.

2.5.6 Torque disturbance observer

This function is intended to be used in the non-torque control modes.

Disturbance observer

The disturbance observer is used to observe external disturbance. You can set
different cutoff frequencies and compensation values to observe and suppress the
disturbance within the frequency range.

The following figure depicts the control block diagram for disturbance observer 1.

-+ Position +
loop control

d

Speed loop + Current
T loop control Moto

Disturbance
observer 1

1/s

Note

1/s: Integral element
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Parameter Name Description
HO8.31 Disturbance cutoff | The higher the cutoff frequency, the more easily
’ frequency will vibration occur.
H08.32 Disturbance Defines the compensation percentage for the
’ compensation gain | observer.
. H08.33 needs to be changed only when the inertia
Disturbance - -,
observer inertia ratio does not reflect the actual condition. The
H08.33 correction acting inertia is the product of the set inertia and
coefficient H08.33. It is recommended to use the default value
of H08.33.
Y¢ Related parameters:
Communica
. : Change
Parameter tion Name Value Default Unit
Mode
Address
H08.31 2008-20h | Disturbance cutoff | 1 Hz—4000 Hz 600 Hz Real-time
frequency
H08.32 2008-21h | Disturbance 0% to 100% 0 % Real-time
compensation
gain
H08.33 2008-22h | Disturbance 1% to 1600% 100 % Real-time
observer inertia
correction
coefficient

2.5.7 Speed Observer

The speed observer, which facilitates quick positioning, applies in applications with
slight load characteristic change and constant inertia.

It improves the responsiveness and filters high frequencies automatically, improving
the gains and shortening the positioning time without incurring high-frequency

vibration.

The block diagram for the speed observer is as follows.

Speed
reference

Speed
feedback
observed

Commissioning Steps

Speed loop R Current loop
control control
Torque
Speed
observer
Feedback speed
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< Start >
ﬁ—

Restore default gain
Cancel parameter
auto-adjustment

Cancel gain switchover
and feedforward

Set correct
inertia ratio

Set
H08.29=0.6

;

Set
H08.40=1

!

Increase H08.00
(max. 600)

Increase position
loop gain
(< H08.00)

T
No_—TPositioning is ™~
\@actﬂﬁ/

Yes

o )

( End )

. ,/

Note

Before using the speed observer, set H08.15 (Load inertia ratio) to a proper value
or perform inertia auto-tuning. A wrong inertia ratio can cause vibration.

Setting H08.27, H08.28, or H08.29 to excessively low or high values can result in
motor vibration.

Related parameters
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Communica
Parameter tion Name Value Default Unit Change
Address Mode
H08.00 2008-01h | Speed loop gain Model P: 0.1 Hz-2000.0 Hz 40.0 Hz Real-time
Model N: 0.0 Hz-2000.0 Hz

H08.27 2008-1Ch | Speed observer 50 Hz-600 Hz 170 Hz Real-time
cutoff frequency

H08.28 2008-1Dh | Speed observer 1% to 1600% 100 % Real-time
inertia correction
coefficient

H08.29 2008-1Eh | Speed observer 0.00 ms-10.00 ms 0.80 ms Real-time
filter time

H08.40 2008-29h | Speed observer 0: Disabled 0 - Real-time
selection 1: Enabled

2.5.8 Model Tracking

The model tracking control, which is only available in the position control mode, can

be used to improve responsiveness and shorten the positioning time. It is only

available in the position control mode.

Parameters used by model tracking are normally set automatically through ITune or

ETune along with the gain parameters.

However, manual tuning is needed in the following situations:

e The auto-tuned values cannot deliver desired performance.

e Improving the responsiveness takes priority over the auto-tuned or customized
values.

e User-defined gain parameters or model tracking control parameters are needed.

The block diagram for model tracking control is as follows.
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Speed control
Speed |mode

Time

Displacement
reference

Model tracking control
mKp, mVFF, mLPF

—‘ Speed feedforward Torque feedforward

Position control loop

Speed control loop

Speed Ht-———————— - ————————=

Deviation| | Position

refernce

Speed

|
}
- t loo | | control H

counter gain ﬁp I T~ | loop Ky, Ti 1
|
} Speed loop Current loop

Position loop S e e e e

*************************************** < Encoder
Servo unit |

Host controller

Commissioning Steps

Kp: position loop gain (H08.02)

Kv: speed loop gain (H08.00)

Ti: speed loop integral time constant (H08.01)
Tf: torque reference filter time constant (H07.05)
mKp: model gain (H08.43)

mVFF: model feedforward (H08.46)

mLPF: model filtering time (H08.51)

-64-



Adjustment

Increase H09.30
or decrease H08.43

Mechanical analysis
Set resonance point

!

Set inertia ratio

!

Increase speed loop rigidity

(H08.00-H08.01)
Reduce torque
filter HO7.05

i

Speed

No " reference &

DBK completel
ollow?

Yes

Enable model
following
H08.42=1

Set H08.46=920
Set H08.51=100
Set H08.02=H08.00
Set H08.43=H08.02

Yes

Large
overshoot?

Increase H08.43
(max. 6000)

No

No

Positioning is
satisfactory?

Yes

End

Ensure the set inertia is accurate. Otherwise, motor vibration may occur.

Related parameters
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Communica
Parameter tion Name Value Default Unit Change
Address Mode
H07.05 2007-06h | Torque reference | 0.00 ms—30.00 ms 0.50 ms Real-time
filter time
constant 1
H08.00 2008-01h | Speed loop gain Model P: 0.1 Hz-2000.0 Hz 40.0 Hz Real-time
Model N: 0.0 Hz-2000.0 Hz
H08.01 2008-02h | Speed loop 0.15 ms-512.00 ms 19.89 ms Real-time
integral time
constant
H08.02 2008-03h | Position loop gain | Model P: 0.1 Hz-2000.0 Hz 64.0 Hz Real-time
Model N: 0.0 Hz-2000.0 Hz
H08.42 2008-2Bh | Model control 0: Disabled 0 - Real-time
selection 1: Enabled
2: Reserved
H08.43 2008-2Ch | Model gain 0.1-2000.0 40.0 - Real-time
H08.46 2008-2Fh | Feedforward value | 0.0-102.4 95.0 - Real-time

2.5.9 Friction Compensation

Friction compensation is used to reduce the impact of the friction on the operating
effect during mechanical transmission. Use different positive/negative compensation
values according to the direction of operation.

Note

Friction compensation is effective only in the position mode.

YcRelated parameters

Communica
X X Change
Parameter tion Name Value Default Unit
Mode
Address

H09.32 2009-21h | Gravity -100.0% to 100.0% 0.0 % Real-time
compensation
value

H09.33 2009-22h | Positive friction 0.0% to 100.0% 0.0 % Real-time
compensation
value

H09.34 2009-23h | Negative friction | -100.0% to 0.0% 0.0 % Real-time
compensation
value
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Communica
. X Change
Parameter tion Name Value Default Unit
Mode
Address
H09.35 2009-24h | Friction 0.0-20.0 2.0 - Real-time
compensation
speed
H09.36 2009-25h | Friction 0: Slow mode+Speed reference 0 - Real-time
compensation 1: Slow mode+Model speed
speed 2: Slow mode+Speed feedback
3: Slow mode+Observe speed
16: Quick mode +Speed reference
17: Quick mode +Model speed
18: Quick mode +Speed feedback
19: Quick mode+Observe speed
The diagram for friction compensation is as follows.
Speed
Forward
Forward friction compensation valu
H09.33
Graviy77(77 777777777777777777777777‘7 7777777 ‘ 77777777777
i
compens\?all(;r; ’\ l Time
H09.32 Reverse friction conipensation value
H09.34
Reverse
J Motor power is ON Mowg'é?wer is
Note

2.5.10Motor Cogging Torque Ripple Compensation

Note: When the speed is less than the speed threshold, static friction applies. When the
speed exceeds the speed threshold, dynamic friction applies. The compensation direction
is determined by the direction of the actual position reference. Forward direction requires
positive compensation value. Reverse direction requires negative compensation value.

Motor cogging torque ripple compensation is used to compensate the torque ripple
caused by the motor cogging torque, so as to suppress the speed ripple caused by the
cogging torque ripple under the low control loop gain without compromising the
stability margin of the system.
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The drive provides two types of application modes for rotary motors (general-purpose
ROT/DDR)!4):

Note

[1]: General-purpose ROT is servo motor; DDR is a direct drive torque motor.

e ROT/DDR application mode with Inovance absolute encoder
In this mode, the motor has already obtained the compensation data before
delivery. You only need to enable or disable the feature through H06.28.

Communica

X X Change
Parameter tion Name Value Default Unit
Mode
Address
H06.28 2006-1Dh | Cogging torque 0-1 1 - At stop

ripple
compensation

e ROT/DDR application mode with incremental encoder (incremental encoder
with Inovance communication T5 interpolator, quadrature pulse encoder
with QEP counting)

When this mode is applied, it is necessary to carry out auto-tuning of motor
cogging torque ripple and obtain the compensation list before enabling
compensation. Auto-tuning and the compensation can only take effect after angle
auto-tuning and homing are completed. The process is as follows:
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Complete angle

auto-tuning and homing

Compensation

not effective

'

. N
Ready
H33.80==1?
Enable
ompensation?
Auto-tune h Compensate
lcogging torque H cogging torque
ripple I ripple
I
I
Obtain cogging I Realtime
cogging torque
torque comp. I ggripgple queJ
table H compensation

Figure 2-14 Flow chart of ROT/DDR application mode with incremental encoder

Communica
. : Change
Parameter tion Name Value Default Unit
Mode
Address

H33.80 2033-51h | Medium to save 0: Encoder 0 - At stop
motor cogging 1: Flash
Torque ripple
compensation
data

H0d.23 200d-18h | Motor cogging 0: No operation 0 - At stop
torque ripple 1: Enabled
auto-tuning
enable

When motor cogging torque ripple auto-tuning is enabled (H0d.23=1), the drive
will control the motor to rotate for several revolutions to obtain the cogging
torque ripple compensation list.
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2.6

2.6.1

2.6.2

Note

During this process, you need to ensure that the motor has enough operating range to
avoid collision. It is recommended to perform auto-tuning when the motor is unloaded, to
avoid external disturbance.

After auto-tuning is completed, compensation is enabled automatically (H33.80=
1). The drive is powered off and restarted to perform angle auto-tuning and
homing. You can disable this feature manually when you do not need it (H33.80=
0).

Parameter Adjustment in Different Control Modes

Perform parameter adjustment in the sequence of "Inertia auto-tuning" => "Gain
auto-tuning => "Manual gain tuning” in all the control modes.

Parameter Adjustment in the Speed Control Mode

Parameter adjustment in the speed control mode is the same as that in the position
control mode, except for the position loop gain (H08.02 and H08.05). For details, see
"2.6.2 Parameter Adjustment in the Position Control Mode" on page 70.

Parameter Adjustment in the Position Control Mode

Obtain the value of H08.15 (Load inertia ratio) through inertia auto-tuning.
Gain parameters in the position control mode are listed in the following tables.

e 1stgainset:

Parameter Name Function Default

Defines the torque
reference filter time 0.50 ms
constant.

Torque reference filter

HO7.05 time constant 1

Defines the speed loop

H08.00 Speed loop gain proportional gain. 40.0 Hz
Speed | . Lti Defines the integral time
H08.01 peed loop integral time constant of the speed 19.89 ms
constant |
oop.
H08.02 Position loop gain Defines the position loop 64.0 Hz

proportional gain.

e 2nd gain set:
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the PDFF controller.

Parameter Name Function Default
Torque reference filter Defines the torque
HO07.06 ora reference filter time 0.27ms
time constant 2
constant.
HO8.03 2nd speed loop gain Defines 'the spegd loop 75.0 Hz
proportional gain.
ond dal int l Defines the integral time
H08.04 nd speed loop Integral | . nstant of the speed 10.61 ms
time constant L
oop.
H08.05 2nd position loop gain Defines .the p05|.t|on loop 120.0 ms
proportional gain.
. . Defines the mode of the
H08.08 2nd gain mode setting 2nd gain set. 1
H08.09 Gain :SYVItChOVEI’ Defmes the gain 0
condition switchover condition.
H08.10 Gain switchover delay Deflnes the gain 5.0 ms
switchover delay.
H08.11 Gain switchover level Deflnes the gain 50
switchover level.
Gain switchover dead Defines the dead time of
H08.12 time gain switchover. 30
Position gain switchover | Defines the position loop
H08.13 time gain switchover time. 3.0ms
e Common gain set
Parameter Name Function Default
. Defines the filter time
H08.18 Speed feedforward filter constant of the speed 0.50 ms
time constant feedforward signal.
H08.19 | Speed feedforward gain | Defines the speed 0.0%
feedforward gain.
T feedf q Defines the filter time
H08.20 f_:)rqu_e eedtorwar constant of the torque 0.50 ms
llter time constant feedforward signal.
H08.21 Torque feedforward gain Defines the torque 0.0%
feedforward gain.
e Defines the speed
Speed feedback filt
H08.22 peed fecdback fitenng feedback filtering 0
option .
function.
Cuffienuengyol | Dol
H08.23 sr;(:?”fteeerdback low- order low-pass filter for 8000 Hz
P speed feedback.
H0824 | PDFF control coefficient | DEfines the coeficient of 100.0%
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Parameter Name Function Default
. Defines the torque
H09.30 Torque dlst.urban.ce disturbance 0.0%
compensation gain A .
compensation gain.
Filter time constant of Defines the filter time
H09.31 torque disturbance constant of the 0.5ms
observer disturbance observer.
Low-frequency Defines the low-
H09.04 resonance suppression | frequency resonance 0
mode suppression mode.
Frequency of low- Defines the frequency of
H09.38 frequency resonance the low-frequency . 100.0 Hz
suppression 1 at the resonance suppression
mechanical end filter.
Low-frequency Defines the setting of
H09.39 resonance suppression 1 | low-frequency resonance 2
at the mechanical end suppression filter.

Perform gain auto-tuning to get the initial values of the 1st gain set (or 2nd gain set)

and the common gain set.

Fine-tune the following gains manually.

Parameter Name Function Default
Torque reference filter Defines the torque
HO07.05 ora reference filter time 0.50 ms
time constant 1
constant.
H08.00 Speed loop gain Defines .the spee_}d loop 40.0 Hz
proportional gain.
Speed | . l Defines the integral time
H08.01 'pee oop integra constant of the speed 19.89 ms
time constant l
oop.
H08.02 Position loop gain Defines 'the p05|lt|on loop 64.0 Hz
proportional gain.
.| Defines the speed
H08.19 Speed feedforward gain feedforward gain. 0.0%

2.6.3 Parameter Adjustment in the Torque Control Mode

Parameter adjustment in the torque control mode are differentiated based on the

following conditions:

o If the actual speed reaches the speed limit, the adjustment method is the same as
that described in "2.6.1 Parameter Adjustment in the Speed Control Mode" on page
70.
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o Ifthe actual speed does not reach the speed limit, the adjustment method is the
same as that described in "2.6.1 Parameter Adjustment in the Speed Control
Mode" on page 70, except the position/speed loop gain and speed loop integral
time constant.

2.7 Vibration suppression

The block diagram for vibration suppression is as follows.
i + +
Loootmma |~ I e L i It 0

-+

Disturbance
observer

/s I

Where:

e NTF1-4: 1st notch to 4th notch

e VIBSUP3: Suppression of medium- and low-frequency vibration reduction applied
at a carrier frequency lower than 8 k under 300 Hz

e 1/s:Integral element

Y¢ Related parameters:

Communica
. . Change
Parameter tion Name Value Default Unit
Mode
Address

H08.53 2008-36h | Medium- and low- | 0.0 Hz-300.0 Hz 0.0 Hz Real-time
frequency jitter
suppression
frequency 3

H08.54 2008-37h | Medium- and low- | 0% to 200% 0 % Real-time
frequency jitter
suppression
compensation 3

H08.56 2008-39h | Medium- and low- | 0% to 600% 100 % Real-time
frequency jitter
suppression
phase modulation
3
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Note

o jitter suppression phase modulation coefficient: synchronous phase adjustment of
the compensation value and vibration. It is recommended to use the default value.
Adjustment is needed when the compensation value phase differs greatly from the
vibration phase.

« Jitter suppression frequency: Defines the jitter frequency that needs to be
suppressed.

« Jitter suppression compensation coefficient: Defines the compensation coefficient
for jitter suppression.

2.7.1 Mechanical Resonance Suppression

Resonance frequency is present in the mechanical system. When the gain of the drive
increases, resonance may occur near the resonance frequency, disabling further
increase of the gain.

Mechanical resonance can be suppressed in the following two methods:

Torque reference filter (H07.05, H07.06)

To suppress the mechanical resonance, set the filter time constant to enable the
torque reference to be attenuated in the frequency range above the cutoff frequency.

Filter cutoff frequency fc (Hz) = 1/[2mt x H07.05 (ms) x 0.001]

Notch

The notch reduces the gain at certain frequencies to suppress mechanical resonance.
After the vibration is suppressed by the notch, you can continue to increase the gain.
The operating principle of the notch is shown in the following figure.
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Amplitude frequency of
mechanical system

Notch

characteristics

Mechanical resonance frequency

Frequency

Notch center frequency f,

Figure 2-15 Operating principle of the notch

Frequency

A total of four notches can be used, and each notch is defined by three parameters:
frequency, width level, and depth level. The 1st and 2nd notches are manual notches
whose parameters needs to be set by the user. Parameters of the 3rd and 4th notches
can be either set by the user or set automatically after being configured as an

adaptive notch (H09.02 =1 or 2).

Table 2-7 Description of notch parameters

Manual Notch

Manual/Adaptive Notch

Iltem
1st Notch 2nd Notch 3rd Notch 4th Notch
Frequency H09.12 H09.15 H09.18 H09.21
Width level H09.13 H09.16 H09.19 H09.22
Depth level H09.14 H09.17 H09.20 H09.23
Note

« When the frequency is 8000 Hz (default), the notch is inactive.

« The adaptive notch is preferred for resonance suppression. The manual notch can
be used in cases where the adaptive notch cannot deliver desired performance.
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Analyze
resonance
frequency

Set H09.02=1
Set H09.02=2
Input notch
- arameters
tgupdate s :
notch parameters
(H09.18-H09.20) (H09.18-H09.20)
Auto-update 4th
notch parameters
(H09.21-H09.23)

Y Vibration N
Set Turn off servo-on
H09.02=0 Use manual notch

L End

Figure 2-16 Using the notch
e Procedure for setting the adaptive notch:

1. Set H09.02 (Adaptive notch mode) to 1 or 2 based on the number of resonance
points.

2. When resonance occurs, set H09.02 to 1 first to enable one adaptive notch. If
new resonance occurs after gain adjustment, set H09.02 to 2 to enable two
adaptive notches.
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3. Parameters of the 3rd or 4th notches are updated automatically during
operation, and parameter values are saved automatically to the corresponding
parameters in group HO9 every 30 min.

4. If resonance is suppressed, the adaptive notch works. After the servo drive runs
stably for a period of time, set H09.02 to 0 and the parameters of the adaptive
notch are fixed to the last updated values.

This is to prevent notch parameters from being updated to wrong values
due to misoperation. Wrong values will intensity resonance.

5. If resonance persists after the notch is working for a period of time, switch off
the S-ON signal.

6. If there are more than two resonance frequencies, the problem cannot be
solved by only using the adaptive notches. In this case, add a manual notch,
Additionally use the manual notch, or use all the four notches as manual ones
(H09.02=0).

Note

When adaptive notch is applied, if the S-OFF signal is activated within 30 min, the
notch parameters will not be saved to the corresponding parameter

When the resonance frequency is below 300 Hz, the suppression effect of the
adaptive notch may be degraded.

Procedure for setting the manual notch:

1. Analyze the resonance frequency.

2. When using the manual notch, set the notch frequency to same value as the
actual resonance frequency obtained in the following ways: The resonance
frequency can be obtained by using the following methods:

n Use the "Mechanical characteristic analysis" function in Inovance software
tool.

» Calculate the resonance frequency based on the motor phase current
displayed on the oscilloscope interface of the software tool.

s Set H09.02 (Adaptive notch mode) to 3. The drive detects the resonance
frequency and saves the detected value to H09.24 automatically during
operation.

3. Input the resonance frequency obtained in step 1 to the parameter of the
selected notch, and input the width level and depth level of this notch.

4. If resonance has been suppressed, it indicates the notch functions well and you
can continue adjusting the gain. If resonance occurs again, repeat steps 1 and 2.

5. If resonance persists after the notch is working for a period of time, switch off
the S-ON signal.
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Notch width level

]
The width level indicates the ratio of the notch width to the center frequency of
the notch.

. _ fyfL
Notch width level = —F——
fr
Figure 2-17

Where:
f1: center frequency of the notch, which is also the mechanical resonance
frequency
fr-fLis the notch width, that is, the frequency bandwidth with an amplitude
attenuation rate of =3 dB relative to the notch central frequency.
The following figure shows the correspondence. Use the default value 2 in normal
cases.

e Depth level of the notch
The notch depth level indicates the ratio of the input to the output at the center
frequency.
When the depth level is 0, the input is completely suppressed at the center
frequency. When the depth level is 100, the input can be fully passed at the center
frequency. Therefore, the lower the depth level is, the higher the notch depth is,
and the stronger the suppression effect will be. Note that an excessively low depth
level may lead to system oscillation.

Note

If the amplitude frequency characteristic curve obtained through the mechanical analysis
function does not have obvious peak, it indicates that vibration occurs actually. Such vibra-
tion may not be mechanical resonance, and cannot be suppressed by the notch. It occurs
because the gain reaches the limit, and can be suppressed only by reducing the gain or the
filter time of torque reference.

The following figure shows the frequency characteristics of the notch.
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— Depth 50, width 4
Depth 0, width 4
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Figure 2-18 Notch frequency characteristics
Y Related parameters:
Communica
. X Change
Parameter tion Name Value Default Unit
Mode
Address
H09.02 2009-03h | Adaptive notch 0: Adaptive notch no longer 3 - Real-time
mode updated;
1: One adaptive notch activated
(3rd notch)
2: Two adaptive notches activated
(3rd and 4th notches)
3: Resonance point tested only
(displayed in H09.24)
4: Adaptive notch cleared, values of
3rd and 4th notches restored to
default
H09.12 2009-0Dh | Frequency of the | 50 Hz-8000 Hz 8000 Hz Real-time
1st notch
H09.13 2009-0Eh | Width level of the | 0-20 2 - Real-time
1st notch
H09.14 2009-0Fh | Depth level of the | 0-99 0 - Real-time
1st notch
H09.15 2009-10h | Frequency of the | 50 Hz-8000 Hz 8000 Hz Real-time
2nd notch
H09.16 2009-11h | Width level of the | 0-20 2 - Real-time
2nd notch
H09.17 2009-12h | Depth level of the | 0-99 0 - Real-time
2nd notch
H09.18 2009-13h | Frequency of the | 50 Hz—8000 Hz 8000 Hz Real-time
3rd notch
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Communica
Parameter tion Name Value Default Unit Change
Address Mode

H09.19 2009-14h | Width level of the | 0-20 2 Real-time
3rd notch

H09.20 2009-15h | Depth level of the | 0-99 0 Real-time
3rd notch

H09.21 2009-16h | Frequency of the | 50 Hz—8000 Hz 8000 Hz Real-time
4th notch

H09.22 2009-17h | Width level of the | 0-20 2 Real-time
4th notch

H09.23 2009-18h | Depth level of the | 0-99 0 Real-time
4th notch

H09.24 2009-19h | Auto-tuned 0 Hz-5000 Hz 0 Hz Unchangea
resonance ble
frequency

2.7.2 Low-Frequency Resonance Suppression at the Mechanical End

Motor j

End

—u

Workbench

Figure 2-19 Low-frequency vibration at the mechanical end

If the mechanical load end is long and heavy, vibration may easily occur in this part
during emergency stop, affecting the positioning effect. Such vibration is called low-
frequency resonance as its frequency is generally within 100 Hz, which is lower than
the mechanical resonance frequency mentioned in "2.7.1 Mechanical Resonance

Suppression” on page 74. Use the low-frequency resonance suppression function to
reduce such vibration.
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Perform tests
(three modes available).

Input low-frequency
resonance suppression
filter parameters.
(H09.38, H09.39
H09.44...H09.52)

( End )

o /

Figure 2-20 Procedure for setting low-frequency resonance suppression filter

First, use the oscilloscope function in the software tool to collect the position
deviation waveform of the motor in the positioning state. Then calculate the position
deviation fluctuation frequency, which is the low-frequency resonance frequency.
Finally, input the value of H09.38 manually and use the default value of H09.39.
Observe the resonance suppression effect after using the low-frequency resonance
suppression filter.

Position
deviation

Before suppression

/

After suppression

Time (t)
Figure 2-21 Low-frequency resonance suppression effect

Y Related parameters:
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Parameter

Communica
tion
Address

Name

Value

Default

Unit

Change
Mode

H09.38

2009-27h

Frequency of low-
frequency
resonance
suppression 1 at
the mechanical
end

1.0 Hz-100.0 Hz

100.0

Real-time

H09.39

2009-28h

Low-frequency
resonance
suppression 1 at
the mechanical
end

0-3

At stop

H09.44

2009-2Dh

Frequency of low-
frequency
resonance
suppression 2 at
mechanical load
end

0.0-100.0

0.0

Real-time

H09.45

2009-2Eh

Responsiveness of
low-frequency
resonance
suppression 2 at
mechanical load
end

Model P: 0.01-5.00
Model N: 0.01-10.00

1.00

Real-time

H09.47

2009-30h

Width of low-
frequency
resonance
suppression 2 at
mechanical load
end

0.00-2.00

1.00

Real-time

H09.49

2009-32h

Frequency of low-
frequency
resonance
suppression 3 at
mechanical load
end

0.0-100.0

0.0

Real-time

H09.50

2009-33h

Responsiveness of
low-frequency
resonance
suppression 3 at
mechanical load
end

Model P: 0.01-5.00
Model N: 0.01-10.00

1.00

Real-time

H09.52

2009-35h

Width of low-
frequency
resonance
suppression 3 at
mechanical load
end

0.00-2.00

1.00

Real-time
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2.8 Mechanical Characteristic Analysis

Overview
Mechanical characteristic analysis is used to determine the mechanical resonance
point and system bandwidth. Up to 8 kHz response characteristic analysis is available
and three modes including mechanical characteristics, speed open loop, and speed

closed loop are supported.

Steps

‘ Software—Mechanical analysis ‘

!

Test

(three modes)

L~ Yes _|Reduce current|Vibrate ;
@braﬂ@%—» excitation Reduce gain

No
Yes
<Motor overtravel?>—————

Large
wavel%)rm _Yes__lincrease smooth
noise? coefficient

Figure 2-22 Operating procedure for mechanical characteristic analysis
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Note

« To avoid large vibration during the test, set the current excitation to 10% during
initial execution.

« The analysis waveform may be distorted if the current excitation is too low.

o Ifthe vibration generated during test cannot be suppressed after reducing the
current excitation, the possible causes and solutions may be: 1) The gain is too
high, reduce the speed gain or set the notch based on the auto-tuned resonance
point. 2) The set inertia is too high, set the correct inertia.

o After setting the notch, the waveform under mechanical characteristic test mode is
the same with that before the setting, but the speed closed loop and speed open
loop modes will be attenuated.

Axis | ~ Leoad Save

Set netch Eilter Zoom 20X zoom

Gain Cut=off frequency, Test mode Test condition Frompt

ﬁalnr - Hide Clhor

Gain

The motor speed #ill change drastically during
the se pay attention eyl

Fle: the test with tl °
tuned off imediataly. Do mot use this
function if it may damage the device due to

movement. Pleaze test with the
Hheco — Lovest pussible gain

Mechanical chara

Current
| EERy @ - sxeitation 2 8 0 e ool g Lo o g docd lop

has &
oo, Test Terminal the niddle band plasse raducs the serve

Figure 2-23 Example of the waveform obtained

An example of the waveform obtained with the mechanical characteristic analysis is
shown in "Figure 2-22 Example of the waveform obtained" on page 84.

2.9 High-performance Tuning

Overview

High performance tuning is an upgraded function of mechanical characteristic
analysis, which can not only judge the mechanical resonance point and system
bandwidth, but also simulate the influence of adding filters and adjusting parameters
on loop control. It supports response characteristic analysis up to 8 kHz and enables
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you to measure and simulate mechanical characteristics, current loop, speed and
position open/closed loop frequency domain characteristics.

Note

« Before frequency domain measurement, you need to set H02.00 to the
corresponding speed mode or position mode. Other modes may trigger an
abnormal servo state alarm.

« During the measurement, do not disconnect the drive from the software,
otherwise the measurement process will be interrupted.

Steps
1. Generation of measured image

Set H02.00

|

Set sweep frequency
through High
Performance Tuner

|

Measure
frequency domain
characteristics

|

Wait for the
result

End

Figure 2-24 Flow chart of measured image generation

a. Select High Performance Tuner in Workspace and click Sweep Frequency
Config.
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o - -
i B s [
sty FEIEEE] ot B
CAoRr g Tt
Smoothing filt 1 < Phase margin o
hepitods mesin [058
Notch1 Notch2 ' Notch3  Notch4 Gain FPhase Mode Posi tion mod Test
=
oo -
Mz Wave filter Not Enable: e curve Fes
Notch frequency 8000 Kz
B M e i seme (g
Wotch width 2 simulation
RN g
ama .

Figure 2-25 Sweep frequency configuration

Y Related parameters:

Parameter

Name | Unit

H09.71

Low frequency starting frequency Hz

H09.72

End frequency Hz

H09.73

Low frequency interpolated points -

H09.74

Excitation amplitude %

H09.75

High frequency starting frequency Hz

H09.76

High frequency interpolated points -

b. After that, the measured frequency domain characteristics of the system are

obtained. In the following figure, red and orange are measured and green and

brown are simulated:

Speed Loop gain |39

Speed Loop 2.51
integral tine

cy configuration | Loop control

Notchi ) Noteh2 " Notchs (Notchd Gin  Phase Wi [Fosition node Tat
I
Toteh
e otoh frequeney  [s000 ¥ Doenerate curve Frogess
o Phase
Noteh width Lol 2
Ber-] -] Dissley mode [pen Lo v =2
oeneeate simlation
Depth Level of the [0 &=0 Sacothing £ilt [1 = Frsarce a1
ateh
Kognitude narcin (29,564

Figure 2-26 Frequency domain curve
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Note

« To avoid large vibration during the test, set the current excitation to 10% during

initial execution.
« The analysis waveform may be distorted if the current excitation is too low.
« Ifvibration is present during the test, and cannot be eliminated by reducing

current excitation, possible causes and measures are:

- 1) The gain is too high. Reduce the speed gain or set the notch based on the
auto-tuned resonance point.

- 2) The set inertia ratio is too high. Rectify the setting.

2. Loop control adjustment

Adjust
parameters
and notches

|

Generate
simulation
curve

Performance
s satisfactory?

End

Figure 2-27 Flow chart of loop control adjustment

After adjusting parameter configuration and four notch filters, the simulation curve
is generated again. You can see the influence of changing parameters on the

system.

Y Related parameters:

Parameter Name Parameter Type
H08.00 Speed loop gain Gain
H08.01 Speed loop integral time Gain
H08.02 Position loop gain Gain
H08.05 Inertia ratio Gain
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Parameter Name Parameter Type
HO07.05 Torque Reference Filter Filter
H09.77 to H09.81 Biquad filter Filter
H09.12 to H09.23 Notch Filter

Note

Notch filter 1 becomes a notch only when it is not enabled. It can be configured as first-or-
der low-pass, second-order low-pass, lead-lag, or custom biquad filter.

Notch
¥ Noteh frequency 76

Notch width leval 2

Depth Level of the 0
noteh

Notcht | Notch2 Notch3 ' Notchs

Woie ¥

Frogress

Display mode [OpenTop v Cutmoff frequency (B | He

Snoothing ilt [1 Phese narsin B39 |des
e |a

Hagni tude margin

Figure 2-28 Comparison between simulated curve and measured curve
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3 Control mode

The servo system consists of three major parts, the servo drive, servo motor, and
feedback encoder.

o I Speedloop|+ il o
L p loop

bosition control oecd control - control

osition ee
feedback feedbac fegggaegli

Speed
calculation
J Encoder

Figure 3-1 Structure of a basic servo system

As the control core of the servo system, the servo drive performs accurate position,
speed, torque, or hybrid control on the servo motor by processing the input signals
and feedback signals. Position control is the most important mode of a servo system.

Descriptions of the control modes are as follows:

Position control In the position control mode, the target position of a motor is
determined by the sum of position references, and the motor speed is determined
by the position reference frequency. The servo drive performs quick and accurate
position and speed control through the encoder installed on the motor or an
external encoder (full closed-loop control). The position control mode mainly
applies to applications requiring positioning control, such as manipulators, SMT
machines, engraving and milling machines, and CNC machine tools.

Speed control In the speed control mode, the servo drive performs quick and
accurate speed control through the speed reference sent through communication.
The speed control mode mainly applies to application requiring speed control or
where a host controller is used for position control or the commands sent from the
host controller are used as the speed references for the servo drive, such as the
engraving and milling machine.

In the torque control mode, the motor current is in linear relation with the torque.
Therefore, torque control is implemented through current control. The servo drive
controls the motor output torque based on torque references. The torque
reference can be set through communication. This control mode is mainly
applicable to the winding and unwinding devices with strict tension requirements.
In these scenarios, the torque always changes with the winding radius so that the
tension will not change along with the change of the winding radius.
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3.1 Setting and Display of the Operation Modes

Introduction to the operation modes

The pre-operational mode of the servo drive is set in 6060h. The current operation
mode of the servo drive can be viewed in 6061h.

Y Related parameters:

Parameter

Comm.
Add.

Name

Value

Default

Unit

Change
Mode

6060h

6060h

Servo drive mode

SV6TOP-INT

1: Profile position mode (pp)
3: Profile velocity mode (pv)
4: Profile torque mode (pt)
6: Homing mode (hm)

7: Interpolation mode (ip)
SV67TON-INT

1: Profile position (PP) mode
3: Profile velocity (PV) mode
4: Profile torque (PT) mode
6: Homing (HM) mode

8: CSP mode

9: CSV mode

10: CST mode

0

Real-time

6061h

6061h

Operation mode
display

SV6T0P-INT

1: Profile position mode (pp)
3: Profile velocity mode (pv)
4: Profile torque mode (pt)
6: Homing mode (hm)

7: Interpolation mode (ip)
SV67TON-INT

1: Profile position (PP) mode
3: Profile velocity (PV) mode
4: Profile torque (PT) mode
6: Homing (HM) mode

8: CSP mode

9: CSV mode

10: CST mode

Unchangea
ble

Communication cycle supported by each mode

The SV670P-INT supports 1ms or an integer multiple of 1 ms. The maximum

synchronization period is 20 ms.

For the SV6TON-INT, the min. sync period is 125 us and the max. sync period is 20 ms.

3.2 Conversion Factor

Gear ratio refers to the motor displacement (encoder unit) corresponding to the load
shaft displacement of one reference unit.
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The gear ratio is comprised of the numerator 6091.01h and denominator 6091.02h. It
determines the proportional relation between the load shaft displacement (reference
unit) and the motor displacement (encoder unit), as shown below.

Motor displacement = Load shaft displacement x Gear ratio

The motor is connected to the load through the reducer and other mechanical
transmission mechanism. The gear ratio is related to the mechanical reduction ratio,
mechanical dimensions and motor resolution.

The calculation formula is as follows.

Encoder resolution

Gearratio= ———————
Load shaft resolution
Y¢Related parameters
Communi
) ) Change
Parameter | cation Name Value Default Unit
Mode
Address
6091.01h | 6091-01h | Motor 1-4294967295 1 - At stop
resolution
6091.02h | 6091-02h | Shaft 14294967295 1 - At stop
resolution

Take the load ball screw as an example.
Minimum reference unit fc=1 mm

Lead Pg=10 mm/r

Reduction ration=5:1

Resolution of Inovance motor equipped with 23-bit serial-type encoder (P) = 8388608
PPR

The position factor is therefore calculated as follows:
Position factor:

Motor resolution PXn
P

Position factor

B
8388608 X5
10

41943040
10

4194304

Therefore, 6091.01h = 4194304; 6091.02h = 1. That means when the load shaft
displacement is 1 mm, the motor displacement is 4194304.

Reduce the values of 6091.01h and 6091.02h to a point where there is no common
divisor, and take the final value.
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3.3 Servo State

Abide by the process stipulated in the CiA402 protocol when operating the drive.
Otherwise, the drive cannot run in the designated status.

Start \ 13
0 Stop at fault
e 14
Initialization
Fault
1
15
No fault
2 7

Servo ready

12 10 3 6
Waiting for the S-ON signal 8 9
Quick stop
4 5
16 11

Servo running

Figure 3-2 Switchover of CiA402 state machine

See the following table for descriptions of different status.

Initialization of the servo drive and internal self-inspection are

Initialization done. . .
Parameters cannot be set. Drive functions cannot be
executed.
No fault exists in the servo drive or the fault has been cleared.
No fault

Parameters can be set.

The servo drive is ready to run.

Ready to switch on
Parameters can be set.

The servo drive is waiting for the S-ON signal.

Wait for the S-ON signal
Parameters can be set.
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The servo drive is operating properly and a certain operation
mode has been enabled. The motor is energized and starts

Servo ON rotating when the speed reference value inputted is not 0.
Only parameters whose "Setting Condition" is "During
running" can be set.

Quick stop is activated and the servo drive is in the process of

Quick stop quick stop.

Only parameters whose "Setting Condition" is "During
running" can be set.

Fault reaction

A fault occurs and the servo drive is in the process of stop.
Only parameters whose "Setting Condition" is "During
running" can be set.

Fault

purpose.

The stop process is done and all the drive functions are
disabled. Parameters can be modified for troubleshooting

The following table describes the control commands and status switchover.

bit0 to bitolW of status

signal = No fault

CiA402 Status Switchover Control Word 6040h
word 6041h
p 5 Natural transition,
0 ower-on control command not 0x0000
Initialization )
required
Natural transition,
control command not
required
1 Initialization — No fault | If an error occurs during 0x0250/0x270
initialization, the servo
drive directly enters
status 13.
2 No fault — Servo ready | 0x0006 0x0231
Servo ready—Waiting
3 for the S-ON signal 0x0007 0x0233
Waiting for the S-ON
4 signal—Servo running 0x000F 0x0237
5 Servo running—Waiting 0x0007 0x0233
for the S-ON signal X X
Waiting for the S-ON
6 signal—Servo ready 0x0006 0x0231
7 Servo ready — No fault | 0x0000 0x0250
Servo running = Servo
8 ready 0x0006 0x0231
9 Servorunning =>No 14,4409 0x0250
fault
10 Waiting for the S-ON 0x0000 0x0250
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3.3.1

6040h

CiA402 Status Switchover

Control Word 6040h

bit0 to bitol of status
word 6041h

Servo running = Quick

1 stop

0x0002

0x0217

12 Quick stop — No fault

Quick stop mode 605Ah
can be setto 0to 3. The
process is performed
automatically and no
control command is
required.

0x0250

13 — Stop at fault

If a fault occurs in any
status other than
"fault", the servo drive
automatically switches
to the stop-at-fault
state, without the need
for a control command.

0x021F

14 Stop at fault—>Fault

Natural transition
applies after stop and
no control command is
required.

0x0218

15 Fault—No fault

0x80

Bit7 is rising edge-
triggered.

bit7 is maintained at 1,
and other control
commands are
ineffective.

0x0250

Quick stop — Servo

16 running

Set 605A to a value
between 5 and 7. 0xOF
will be sent after stop.

0x0237

Note

[1]: bit10 to bit15 of 6041h are related to the operating state of the servo drive, and their val-
ues are represented as "0" in the preceding table. For details on the status of these bits,
check the operation mode of the servo drive.

Control Word 6040h

Control word
Address: -
Min.: 0
Max.: 65535

Unit: -
Data Type:
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Default:

Access:

RW

Value Range:

0-65535

Description:
Defines the control command.

Change:

Mapping:

Running setting

At once
RPDO

bit Name Description
0 S-ON Switch on 1: Active, 0: Inactive
1 Enable voltage Enable voltage 1: Active, 0: Inactive
2 Quick stop Quick stop 0: Active, 1: Inactive
3 Servo ON Enable operation 1: Active, 0: Inactive
4t Operation mode | operation mode Related to the operation mode of
specific specific the servo drive.
0: Inactive
0—1: Fault reset is available only
for faults and alarms that can be
7 Fault Reset Fault reset reset.
1: Other control commands are
ineffective
1-0: Inactive
8 Halt Halt 1: Active, 0: Inactive
9 Operation mode | operation mode Related to the servo drive
specific specific operation mode.
10 Reserved Reserved Undefined
11-15 Mangfacturer— Manufacturer specific | Manufacturer-specific
specific
Note

All bits in the control word constitute a control command.
The meanings of bit0...bit3 and bit7 are the same in each mode. The servo drive

switches to the preset status according to the CiA402 state machine switchover
process only when commands are sent in sequence. Each command corresponds
to a certain status.

for details).

bit9 is not defined.

bit4...bit6 are related to each mode (see the control commands in different modes
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3.3.2 Status Word 6041h

6041h Status word
Address: -
Min.: - Unit: -
Max.: - Data Type: Uintl6
Default: - Change: -
Access: RO Mapping: TPDO

Value Range:

Description:

Indicates the servo drive status.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

[ ms | oms TJila]tr [rm] ms [ w [sod] qs[ve] f [oe] sol]rtso]
MSB LSB

Note: ms=manufacturEr-specific; oms=operation mode sPecific; ila=internal limit actlve;
tr=target rEach; rm=remote; w=warning; sod=switch on disabled; gs=quick stop; ve=voltage
enabled; f=fault; oe=operation enabled; so=switch on; rtso=ready to switch on

Table 3-1 Description of each bit of 6041h

bit Name Description
0 Ready to switch on Ready to switch on 1: Active, 0: Inactive
1 S-ON Switch on 1: Active, 0: Inactive
2 Servo ON Enable operation 1: Active, 0: Inactive
3 Fault Fault 1: Active, 0: Inactive
4 Voltage enabled Voltage enabled 1: Active, 0: Inactive
5 Quick stop Quick stop 0: Active, 1: Inactive
6 Switch on disabled Switch on disabled 1: Active, 0: Inactive
7 Alarm Alarm 1: Active, 0: Inactive
8 Manufacturer-specific Manufacturer specific Undefined
1: Active, control word
9 Remote Remote effective
0: Inactive
10 Target reach Target reach 1: Active, 0: Inactive
11 Internal limit active Internal limit active 1: Active, 0: Inactive
12-13 | Operation mode specific | operation mode specific S(rgil\?;idpte?;t?gr?:\(l)%e.
14 Manufacturer-specific Manufacturer specific Undefined
15 Homing is completed. Home Find (1) :gm::g E:jc;r:é)leted
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3.4

Table 3-2 Descriptions of setpoints of 6041h

Binary Value

Description

XXXX XXXX XOxx 0000

Not ready to switch on

XXXX XXXX X1xx 0000

Switch on disabled

XXXX Xxxx X01x 0001

Ready to switch on

XXXX XXxx X01x 0011

Switched on

XXXX XXXX X01x 0111

Operation enabled

XXXX XXxx X00x 0111

Quick stop active

XXXX XXXX XOxx 1111

Fault reaction active

XXXX XXXX XOxx 1000

Fault

Note

o Meanings of bit0 to bit9 are the same in each mode of operation. After commands
are sent in sequence by the control word 6040h, the servo drive feeds back the

acknowledged status.

o Meanings of bitl2 and bit13 vary with the mode of operation. For details, see
parameters related to each mode.

o Meanings of bit10, bitl1, and bit15 are the same in each mode of operation and
indicate the servo drive status after a certain mode of operation is implemented.

Process Segment Mode

Set H02.00 (Control mode) to 7 (Position control mode) through the keypad or
Inovance software tool to make the drive operate in the process segment mode. The
process segment mode is a multi-function position mode integrated with homing,
constant speed control, and positioning control.

16 process segments are available, in which process segment 0 is the homing mode
and process segments 1 to 15 are defined by users. The interval time and linkage
mode among process segments can also be selected as needed. The setting flowchart

is as follows.
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Set the process
segment mode.

|

Set process

,,,,,,,,,,,,,, Set H02.00to 7.

Process segment speed setpoints H22.19...H22.26
Process segment acceleration/deceleration time H22.35...H22.42

segment = F- - - - - ——-—-—-———- r
parameters. Process segment delay time H22.51...H22.58

Deceleration time for process segment pause H22.03
Settheelectronic] Set the motor displacement through
gear ratio. the electronic gear ratio.

Homing mode H22.70
Set homin Speed in high-speed searching for the home switch signal H22.71
parameter% ************* Speed in low-speed searching for the home switch signal H22.72

Acceleration/Deceleration time during homing H22.73
Homing time limit H22.74
Mechanical homg offset H22.75

Set the process
segment = f--—-—-—-——-—-————-
operation mode.

Set the process segment operation mode: fixed speed, positioning,
jump, parameter-write, pause, and homing modes.

The process segment can be triggered by:

Enable the 1. DI: FunIN.46, FuniN.47...FunIN.50

************* 2. H22.00: writing the process segment number through the keypad
or communication
3: DI (FunIN.51...FunIN.54)+H22.01/H22.02

process segment.

End

Figure 3-3 Flowchart for setting process segment mode

3.4.1 Mode Triggering

The following table shows how to trigger the process segment mode.

Triggered

- Triggered From Description
y

Combine FunIN.47-FuniIN.50 to form the

DI DI: FunIN.46 (ProceSon) + process segment number to be triggered.
triggering |FuniIN.47...50 (ProceCmd1...4)  [Trigger the process segment through the rising
edge of FunIN.46.

Write the process segment number to H22.00
H22.00 through the keypad or communication to
trigger the process segment.

Parame
ter

Set the process segment number to be
triggered through H22.01 and H22.02.
H22.01: DI: Triggered by the rising edge of
FunIN.51...FunIN.54

H22.02: DI: Triggered by the falling edge of
FunIN.51...FunIN.54

DI+ DI: FunIN.51...54
parameter|(ProceEvTril...4) + H22.01/
triggering |H22.02
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Triggered

- Triggered From Description
y

Trigger the process segment through the rising
edge of FunIN.32.

H22.00=0 Parameter H22.00 = 0.
Homing is tri
FUnIN.46 + FuniN.47...FuniN.50 When the process segment is triggered by the
. rising edge of FunIN.46, the motor executes

(combined segment number - -

. homing based on the set homing mode and
being 0)

home speed.

DI: FunIN.32 (HomingStart)

Trigger the process segment through the rising
edge of FunIN.55.

When H22.00 is set to 1000, the process

Halt segment in progress is stopped immediately
H22.00 = 1000 and the motor ramps to stop based on the
deceleration time defined by H22.03. The motor
remains enabled after stop.

DI: FunIN.55 (ProceStop)

When a DI is used to trigger the process segment, assign the DI of the servo drive with
corresponding function and set the active logic of this DI.

Note

« ProceSon, ProceStop, and ProceEvTril to ProceEvTri4 signals are edge-triggered.
When DIs are used to trigger these signals, the effective signal width of these DIs
must be at least 0.125 ms.

o Inthe process segment mode, FunIN.32 (HomingStart) is used to trigger the
process segment homing mode.

« Inthe position mode, FunIN.32 (HomingStart) is used to trigger the local homing
mode.

Y Related parameters:

Communi
X X Change
Parameter cation Name Value Default Unit
Mode
Address
H22.00 2022-01h | Process segment | 0-1000 0 - Real-time
command trigger
H22.01 2022-02h | Process segment | 0-65535 0 - Real-time
triggered by the
event rising edge
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Communi
. ) Change
Parameter cation Name Value Default Unit
Mode
Address
H22.02 2022-03h | Process segment | 0-65535 0 - Real-time
triggered by the
event falling edge
H22.03 2022-04h | Acceleration/ 0: Acceleration/Deceleration time 0 - Real-time

Deceleration time | 1: Acceleration/Deceleration time 1
upon technology | 2: Acceleration/Deceleration time 2
segment pause 3: Acceleration/Deceleration time 3
4: Acceleration/Deceleration time 4
5: Acceleration/Deceleration time 5
6: Acceleration/Deceleration time 6
7: Acceleration/Deceleration time 7

Table 3-3 Description of function No.

segment enable

Code Name Function Name | Function
Active: Homing enabled (The HomingStart
FuniN.32 nggglrt Homing enable ?g:qe;:];nnot be triggered repeatedly during
Inactive: Homing inhibited
' The process segment can be enabled only
FunINA46 | Proceson Technology | when the rising edge of the ProceSon signal is

active. Otherwise, the process segment
function is ineffective.

FunIN.47 | ProceCmd1l

Technology
segment
command
switchover 1

FunIN.48 | ProceCmd2

Technology
segment
command
switchover 2

The segment number is a 4-bit binary. The
relationship between the segment number
and ProceCmd1...ProceCmd4 is shown in

FunIN.49 | ProceCmd3

Technology
segment
command
switchover 3

"Table 3-4 " on page 101.

The DI logic is level-triggered. The ProceCmd
value is 1 upon active level input or 0 upon
inactive level input.

FunIN.50 | ProceCmd4

Technology
segment
command
switchover 4
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Code Name Function Name Function
Event trigger
FunIN.51 | ProceEvTril technology
segment 1
Event trigger
FunIN.52 | ProceEvTri2 technology . ‘ .
segment 2 The DI assigned with event trigger process
- segment is used together with H22.01 and
Event trigger H22.02
FunIN.53 | ProceEvTri3 |  technology o
segment 3
Event trigger
FunIN.54 | ProceEvTri4 technology
segment 4
When the rising edge of the ProceStop signal
is active, the process segment in progress
Process segment | stops immediately and the motor ramps to
FuniN.55 | ProceStop suspend stop based on the deceleration time defined
by H22.03. The motor remains enabled after
stop.

Table 3-4 Relationship between the segment number and CMD1 to CMD4

ProceCmd4 ProceCmd3 ProceCmd2 ProceCmd1 Segment No.
0 0 0 0 0
0 0 0 1 1
1 \ 1 1 1 15

3.4.2 Related Parameters

The speed setpoint (SpdSet) and acceleration/deceleration time (AccTime/DecTime)
for each segment in the process segment, and the interval time (DelayTime) upon
completion of each process segment are set by three groups of parameters
respectively, with each parameter group containing eight parameters.

During operation, you can select one parameters from these three parameter groups
respectively to generate the process segment.

1. Speed setpoint (SpdSet) (0.1 rpm to 6000.0 rpm)
Corresponding to H22.19 to H22.26 (unit: 0.1 rpm).

2. Acceleration/Deceleration time (AccTime/DecTime) (0 ms to 65535 ms)
Corresponding to H22.35 to H22.42.

The acceleration/deceleration time indicates the time for a motor to change from 0
rpm to 1000 rpm. The actual acceleration/deceleration time is therefore as follows:
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Speed (V)
Vi - - - -

ts
Figure 3-4 Example of the curve in fixed speed mode

As shown in the preceding figure, the speed reference is V1 and the actual
acceleration time t1is as follows:

t=

\Z
; T(;O x Acceleration time set for this segment

The actual deceleration time tais:

A - B
4= 500 * Deceleration time set for this segment

3. Interval time after completion of process segment (DelayTime) (0 ms to 65535 ms)

Corresponding to H22.51 to H22.58.

Y¢ Related parameters:

Communi
. X Change
Parameter cation Name Value Default Unit
Mode
Address

H22.19 2022-14h | Target speed 0.1 rpm to 6000.0 rpm 50.0 RPM Real-time
H22.20 2022-15h | Target speed 1 0.1 rpm to 6000.0 rpm 200.0 RPM Real-time
H22.21 2022-16h | Target speed 2 0.1 rpm to 6000.0 rpm 500.0 RPM Real-time
H22.22 2022-17h | Target speed 3 0.1 rpm to 6000.0 rpm 1000.0 RPM Real-time
H22.23 2022-18h | Target speed 4 0.1 rpm to 6000.0 rpm 1500.0 RPM Real-time
H22.24 2022-19h | Target speed 5 0.1 rpm to 6000.0 rpm 2000.0 RPM Real-time
H22.25 2022-1Ah | Target speed 6 0.1 rpm to 6000.0 rpm 2500.0 RPM Real-time
H22.26 2022-1Bh | Target speed 7 0.1 rpm to 6000.0 rpm 3000.0 RPM Real-time
H22.35 2022-24h | Accel/Decel time | 0 ms—65535 ms 50 ms Real-time
H22.36 2022-25h | Acceleration/ 0 ms—65535 ms 200 ms Real-time

Deceleration time

1
H22.37 2022-26h | Acceleration/ 0 ms—65535 ms 500 ms Real-time

Deceleration time

2
H22.38 2022-27h | Acceleration/ 0 ms—65535 ms 1000 ms Real-time

Deceleration time

3
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Parameter

Communi
cation
Address

Name

Value

Default

Unit

Change
Mode

H22.39

2022-28h

Acceleration/
Deceleration time
4

0 ms-65535 ms

1500

Real-time

H22.40

2022-2%h

Acceleration/
Deceleration time
5

0 ms-65535 ms

2000

ms

Real-time

H22.41

2022-2Ah

Acceleration/
Deceleration time
6

0 ms-65535 ms

2500

ms

Real-time

H22.42

2022-2Bh

Acceleration/
Deceleration time
7

0 ms-65535 ms

3000

ms

Real-time

H22.51

2022-34h

Delay after
completion of the
process segment

0 ms-65535 ms

Real-time

H22.52

2022-35h

Delay time 1 after
completion of the
process segment

0 ms-65535 ms

50

Real-time

H22.53

2022-36h

Delay time 2 after
completion of the
process segment

0 ms-65535 ms

Real-time

H22.54

2022-37h

Delay time 3 after
completion of the
process segment

0 ms-65535 ms

500

ms

Real-time

H22.55

2022-38h

Delay time 4 after
completion of the
process segment

0 ms-65535 ms

1000

ms

Real-time

H22.56

H22.57

2022-3%h

2022-3Ah

Delay time 5 after
completion of the
process segment
Delay time 6 after

completion of the
process segment

0 ms-65535 ms

0 ms-65535 ms

1500

2000

Real-time

Real-time

H22.58

2022-3Bh

Delay time 7 after
completion of the
process segment

0 ms-65535 ms

3000

Real-time

3.4.3 Operation Mode

The process segment mode supports the homing mode, constant speed mode, and
positioning mode. Six operation modes are available, which are homing mode,
constant speed mode, positioning mode, jump mode, parameter-write mode, and

halt mode.
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The homing mode is set in process segment 0 and the halt mode is set in process
segment 1000. Other modes are set in process segments 1 to 15.

Each group of process segments is comprised of two parts, process segment
definition and process segment data. The process segment parameters are H23.00...
H23.62 (16 groups in total), with each parameter group containing two 32-bit

parameters.
Definition of process segment
bit Description Value
bit3 to bit0 Process segment Description of Process Segment
mode
0001 Constant speed
mode
0010 P05|t|(():|n|ng Stopped after positioning is done
3-0 Mode mode
0011 Positioning Executing the next segment after
mode positioning is done
Jumping to the designated
0111 Jump mode process segment
1000 Parameter-write Writing specific parameters
mode
7-4 - -
11-8 - -
15-12 - -
19-16 - -
23-20 - -
27-24 - -
31-28 - -
Process segment data
bit Value
31-0 -
Note

If segment 15 is the program block loaded automatically to the last, the first segment
applies after segment 15 is done executing.

Homing mode

When process segment 0 is triggered, the homing function is triggered.
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In the process segment mode, the software homing function cannot be enabled.

See the following table for definitions of the homing mode.

Definition of process segment

bit Description

Value

3-0

-4 PathNum

0: The motor stops after homing is done.

1 to 15: After homing is done, the PathNum segment is executed
automatically after the DelayTime elapses.

11-8

15-12

19-16

23-20 | DelayTime

0 to 8: Time interval index after process segment is done executing
H22.51 to H22.58

27-24

31-28

Process segment data

bit Value
31-0 Process segment data (32-bit) (unused)
Related parameters:
Communi
. ) Change
Parameter cation Name Value Default Unit
Address Mode
H22.70 2022-47h | Homing mode -32768-32767 -2 B Real-time
H22.71 2022-48h | Speed of high- 0 RPM to 3000 RPM 100 RPM Real-time
speed search for
home switch
signal
H22.72 2022-49h | Speed of low- 0 rpm to 1000 rpm 10 RPM Real-time
speed search for
home switch
signal
H22.73 2022-4Ah | Acceleration/ 0 ms—1000 ms 1000 ms Real-time
Deceleration time
during homing
H22.74 2022-4Bh | Home search time | 0 ms-65535 ms 10000 ms Real-time
limit
H22.75 2022-4Ch | Mechanical home | -2147483648 to 2147483647 0 Refer Real-time
offset ence
unit
H22.79 2022-50h | Relative/Absolute | 0-65535 0 - Real-time
homing
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Y¢ Related parameters:

Code Name Function Name Function

Active: Homing completed in the
process segment mode
Inactive: Homing not completed

Homing is

FunOut.16 HomeAttain completed.

Constant speed mode

Mode 1 is the constant speed mode. When the constant speed mode is in progress,
the motor operates to the set speed based on the set acceleration/deceleration time,
and then keeps operating at the set speed.

Definition of process segment

bit Description Value
3-0 Mode |1
bit Description Description
The present segment overrides the
Updated previous segment, which means the
4 immediately previous segment will be interrupted so as
to execute present segment. See " Special
(ImmedUpd) )
mode" on page 114Special Modes for
=4 Func details.
Loading next | The next process segment applies after
5 segment the constant speed is reached and the
(Auto) DelayTime elapses.
6 Unit 0: 0.1 rpm
ni 1: PPS (pulses/s) (reference unit)
7 - -

11-8 AccTime |Index of the acceleration/deceleration time
15-12 DecTime |Index H22.35 to H22.42.

19-16 -

Index of the interval time after the process segment is done
23-20 | DelayTime |executing

Index H22.51 to H22.58.

27-24 -
31-28 - -
Process segment data
bit Value
31-0 Target speed (accurate to 0.1 rpm).
Where:
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Speed (V)
L T
DelayTimel |
Vi [~ f T
[
[
S1 | s2
segment 1 | segment 2
[
T
' Time (t)

Figure 3-5 Time-Speed curve

Segment 1: Constant speed mode; DelayTimel: Time interval set for the constant
speed mode; V 1: Speed set for the constant speed mode
Segment 2: Positioning mode; V7 : Speed set for the positioning mode

S1 represents displacement 1 and S2 represents displacement 2.

Positioning mode
Modes 2 and 3 indicate positioning mode. In mode 2, the servo drive stops after
positioning is done. In mode 3, the next segment will be executed after positioning is
done.
When positioning mode is in progress, the motor accelerates or decelerates at
present speed to the set speed based on the set acceleration/deceleration time. After
operating at constant speed for a period of time, the motor decelerates to 0 rpm
based on the set deceleration time. Finally, the motor stops at the position set by the
positioning mode.
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Definition of process segment
bit Description Value
Positioning mode 2: Stopped after positioning is done
3-0 Mode  |Position mode 3: Executing the next segment after positioning is
done
bit Description Description
The present segment overrides the
Updated previous segment, which means the
4 immediately previous segment will be interrupted so
as to execute present segment. See "
(ImmedUpd) . .
Special mode" on page 114Special
Modes for details.
The present segment can overlap with
74 Func Overlap the pext segment. During overlapplng,
5 (OverLap) the interval time of present segment is
P set to 0 forcibly. See " Special mode" on
page 114Special Modes for details.
6 bit6 and bit7 set to 00: Absolute
positioning command (Final position =
Position Target position)
reference type | bit6 and bit7 set to 10: Incremental
T (CmdType) positioning command (Final position =
Previous final position + Target
position)
11-8 AccTime |Index of the acceleration/deceleration time
15-12 DecTime |Index H22.35 to H22.42.
Index of the speed setpoint
— SpdSet
19-16 P Index H22.19 to H22.26.
Index of the interval time after the process segment is done
23-20 | DelayTime |executing
Index H22.51 to H22.58.
27-24 - -
31-28 - -
Process segment data
bit Value
31-0 Target position (32-bit) (reference unit)
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Speed (V)
V, t—-—————————————
A
S1 S2
segment 1 segment 2
Time (t)
DelayTimel

Figure 3-6 Time-Speed curve

Segment 1: positioning mode; Mode = 3; OverLap = 0; Delaytimel: interval time set for
the positioning mode; V1 : speed set for the positioning mode.

Segment 2: positioning mode; Mode = 2; ImmedUpd = 0; V,: speed set for the
positioning mode.

S1 represents displacement 1 and S2 represents displacement 2.

Jump mode

Mode 7 represents the jump mode. When the jump mode is in progress, the servo
drive can jump to any process segment. When the target process segment exceeds
the process segment range, E126.0 occurs.

Definition of process segment
bit Description Value
3-0 Mode |7
Updated [The present segment overrides the previous segment, which means
4 immediately the previous segment will be interrupted so as to execute present
(ImmedUpd)|segment. See " Special mode" on page 114Special Modes for details.
85 ev;luunz:tri)on Jump evaluation threshold index.
Index H22.83 to H22.90.
threshold
Clear the
cumulative
9 coal?]teﬂag 1: Clear the cumulative jump count when jumping to process
. . segment B
jumping to
process
segment B
19-10 - -
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Definition of process segment

bit Description

Value

23-20 | DelayTime |executing

Index of the interval time after the process segment is done

Index H22.51 to H22.58.

31-24 - -

Process segment data

bit Value

-0 Process segment B number.
15-8 Process segment A number.
31-0 Cumulative number of jumps.

There is an evaluation condition for process segment jump. Each jump is counted to
the cumulative number of jumps. When the counted number of jumps is smaller than
this value, it will jump to process segment A, otherwise it will jump to process
segment B. When jumping to process segment B, if bit9=1, this value will be cleared.
The execution flow chart is as follows:

Cumulative
jump count +1

Yes

Jump to process
segment A

|

Count<
threshold?

No

Jump to process
segment B

!

Clear
cumulative
count?

No

Yes

Clear

End -~
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Application case

Achieving limited repetitive multi-position with process segment jump:

1. Configure process segment 1 to position mode, and run 50000pulse forward.

Start

Process segment 1:
Operating 500 pulses and
entering the next segment
after current operation is
done

Jump to process
segment A

segment 2:
Switching to process
segment 1 when lower than
the threshold; otherwise,
witching to process

segment 3

Jump to process
segment B

Process segment:
Operating 0 pulse

Process section definition(H23.04)

Process section configuration

ProcessSectionl (M:3)
Process section 2 (M:0)
Process section 3 (M:0)
Process section 4 (M:0)
Process section 5 (M:0)
Process section 6 (M:0)
Process section 7 (M:0)
Process section 8 (M:0)
Process section 9 (M:0)
Process section 10 (M:0)
Process section 11 (M:0)
Process section 12 (M:0)
Process section 13 (M:0)
Process section 14 (M:0)

Process section 15 (M:0)

Process section operating mode:

Feature options

3-Positioning mode: this section is loaded to the next section after running

Update now: This paragraph can immediately interrupt the previous paragraph and run the paragraph oNO

Crossover: Allow this process segment to cross the next process segment. When crossing, the wait time of this segment is forced to 0

Position command type

speed setting

Acceleration time: acceleration to speed (1000rpm) time

Deceleration time: the time for the speed (1000rpm) to decelerate to 0

Target speed: target speed setting

Delay time: the delay time after the process segment is completed

Process section data(H23.06)

Position command: 500000 (-2147483648, 2147483647)

2. Configure process segment 2 to use jump.
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[ Process section definition(H23.08)
Ok
= R roces section operating mode:

T-uump
it Feature options
Processsecton parameter confle |, .
s " ProcessSectionl (M) Update now: ternupt the the paragraph ono.
3 Zero contguiaton Processsection? (47)

- Process secton 3 (49)

% process secton configurtion X
————— of operations in han tis

G Fuent trigger confguration S———

& Debugoing Process secton & (9] =
Processsecton 7 (M)

Processsecton 8 () time, speed setting
Process secton 9 (4]

Processsecton 10 (M)
Processsecton 11 (M0)
Processsection 12 (40)
Processsecton 13 (M)
Processsecton 14 (M0)
Processsecton 15 (M) Detay time: the delay tim aferthe pracess seqment i completed Delay fter completionofthe process seqment(Ojms
Process section data(H23.10)

Oackto the oig -

80t Goack o the orig -

3. Configure process segment 3 to positioning mode, and finish operation.

Process section defir

H23.12)
o ion(t )

ickread [One-clck download
S process section operating mode: 2-Positioning mode: stop after running this segment
Process section configuration  Feature options

ProcessSection! (M:3) Update now This paragraph can immediately nterrupt the previous paragraph and run the paragraph
ProcessSection? (M:7)
ProcessSection3 (M:2) Crossaver: Allow this process segment to cross the next process segment When crossing, the wait time of ths segment i forced to 0
Process section 4 (M0)

e S ) Position command type 00-Absolute positioning

Process section 6 (M0)

Prcess section 7 (M0) i

. speed setting
Process section 8 (M0)

Acceleration time: acceleration o speed (1000rpm) time

Acceleration/Deceleration time(50)ms
Process section 9 (M:0)

Process section 10 (M0)

B i Deceleration time: the time for the speed (1000rpm) to decelerate to 0 Acceleration/Deceleration time(50)ms
rocess section

Process section 12 (M0)

Process section 13 (M0) Target speed: target speed setting Target speed(50)immy/sy/lipm]
Process section 14 (M0)

Prcess section 15 (M0) Delay time: the delay time after the process segment is completed Delay after completion of the process segment(0)ms

Process section data(H23.14)

=

Parameter-write mode

Mode 8 represents the parameter-write mode. When parameter-write mode is in

progress, you can re-write new parameters to the designated parameters and the new
parameter can be saved to e2prom as needed.
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Definition of process segment
bit Description Value
3-0 Mode 8
bit Description Description
The present segment overrides the
Updated previous segmeni, V\{nltc)h mfans t?ed
4 immediately | Previous segment will be interrup e" so
(ImmedUpd) | 25 to execute present segment. See
Special mode" on page 114Special Modes
-4 Func for details.
Loading next The next process segment applies after
> segment the DelayTime elapses
(Auto) y pses.
6 Save (Save) 0: Parameters not saved to e2prom
1: Parameters saved to e2prom
7 - -
11-8 Index (H_ Parameter number
15-12 Idx)
19-16 Group
number (H_ |Group
23-20 Grp)
Index of the interval time after the process segment is done
27-24 | DelayTime |executing
Index H22.51 to H22.58.
31-28 - -
Process segment data
bit Value
31-0 Designated parameter data (32-bit)
Halt mode

During operation of the process segment (positioning mode, constant speed mode, or
homing mode), if 1000 is written to H22.00 or FunIN.55 (ProceStop) is triggered, the
motor interrupts present operation mode immediately and ramps to stop based on
the deceleration time defined by H22.03. After stop, the motor keeps enabled and
stays at a standstill. When the process segment is triggered again, the motor resumes
normal operation.
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Speed (V)

Trigger halt
1\
\
S1-AS \AS', S2+AS
segment 1 \ segment 2

/ Time (t)

Trigger positioning
again

Figure 3-7 Time-Speed curve

Segment 1: positioning mode (The motor ramps to stop when pause is triggered
during operation.)

Segment 2: Positioning mode

S1 represents the set displacement 1. S2 represents the set displacement 2. AS
represents the remaining displacement after stop at specified position.

Special mode

ImmedUpd and OverLap functions are special functions which serve to generate
complex process segment paths once triggered.

e Overlap (OverLap)
When the overlap function is in progress, the present process segment can overlap
with the next process segment. During overlapping, the interval time of present
segment is set to 0 forcibly. The overlap function can be used in positioning
control only.

Overlap
Process segment 1 Process segment 2
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Speed (V)

v F——— =~ [

2 [
\

V1 [ |
[

S1 ‘ S2
segment 1 ‘ segment 2

[

Time (t)

Figure 3-8 Time-Speed curve

Segment 1: positioning mode; Mode = 3; OverLap = 1; V1: speed set for the
positioning mode

Segment 2: positioning mode; ImmedUpd = 0; V: speed set for the positioning
mode;

S1 represents the displacement for segment 1 and S2 represents the displacement
for segment 2.

Updated immediately (ImmedUpd)

When the ImmedUpd mode is in progress, the present segment overrides the
previous segment, which means the previous segment will be interrupted so as to
execute present segment. The ImmedUpd mode can be used in positioning
control and constant speed control.

Update
Process segment 1| Immediately| p o ocs seoment 2

The ImmedUpd mode can be further divided into internal ImmedUpd mode and
external ImmedUpd mode.

» Internal ImmedUpd mode
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Speed (V)

v -~ [
2 I
[
V1 [ |

Sl+‘52
Segment 1
[
Segment 1 | ImmedUpd =1
[
DelayTimel ‘ Time (t)

Figure 3-9 Time-Speed curve
Segment 1: positioning mode; Mode = 3; Delaytimel: interval time set for the
positioning mode; V 1 : speed set for the positioning mode
Segment 2: ImmedUpd =1,V : speed set for segment 2

If segment 2 is positioning mode, S1 is the displacement for segment 1, and S2
is the displacement for segment 2, then the final positioning position is the
sum of S1 and S2.

s External ImmedUpd mode
Speed (V)

Segment 1 Segment 2

Time (t)
Trigger ImmedUpd = 1 externally

Figure 3-10 Time-Speed curve

Segment 1: positioning mode; V 1 : speed set for the positioning mode

Segment 2: ImmedUpd =1,V : speed set for segment 2
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3.4.4

If segment 2 is positioning mode, S1 is the displacement for segment 1, and S2
is the displacement for segment 2, then the final positioning position is the
sum of S1 and S2.

Note

o TheImmedUpd function has higher priority over the overlap function, which
means when the overlap function is set for process segment 1 and the ImmedUpd
function is set for process segment 2, the ImmedUpd function will be executed
immediately when process segments 1 and 2 are in progress.

o The external ImmedUpd function has higher priority over the internal ImmedUpd
function.

DO and Sequence

FunOUT.22 (CmdOK, internal command completed) can be used to check whether
the process segment command is done transmitting. FunOUT.5 (COIN, positioning
completed) can be used to check whether positioning is done. FunOUT.24 (McOk,
motion control completed) can be used to check whether motion control is done.

The sequence for process segment is shown as follows (taking positioning mode and
H05.20 = 0 as example):
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Speed (V)

Segment 1

0 ' g N~ T T ! Time (t)
I P 1! Segment 2 b
R/ R [ b
[
!
[
[
[
[

Figure 3-11 Sequence of process segment

Note

e [1] When DI is used, the effective signal width of the DI must be at least 0.125 ms.

o [2] The ProceSon signal is edge-triggered. The effective signal width of the DI must
be at least 0.125 ms.

3.5 Profile position (PP)

The PP mode mainly applies to point-to-point positioning. In PP mode, the host
controller sets the target position, operating speed, acceleration rate, and
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deceleration rate. The position profile generator inside the servo drive generates
position profiles based on preceding settings, and the servo drive executes position
control, speed control, and torque control.

3.5.1 Function Block Diagram

Speed Speed
feedforward | feedforward
gain filter
(H08.19) (H08.18)
Target position 607Ah +
Profile velocity 6081h[Profile .
Profile acceleration 6083h| position Electro. gear + Position +
_ ath 6091.01h loop gain
Profile deceleration 6084h| P ! 6091.02h Trosition (H08.02)
Ref. polarity 607Eh|&enerator feedback 6063h
Torque Torque
feedforward | feedforward
filter gain
(H08.20) (H08.21)
oy Speed regulat Q + e
peed regulator motor
(H08.00, H08.01) speed
— limit
Speed feedback Speed
(HOb.00) reference
(HOb.01)
Speed
calculation

Torque filter] Torque | Torque T
(H07.05) limit regulator .“

3.5.2 Configuration Block Diagram

PP mode (6060h = 1)

Target position (607Ah) | Position
limit

Position actual value (6064h)
Profile velocity (6081h) | Speed

limit
Following error actual value (60F4h)
Servo
Profile acceleration (6083h) |Acceleration control .
limit [l Velocity actual value (606Ch)

Torque actual value (6077h)
Profile deceleration (6084h) [Deceleration -

limit

Figure 3-12 PP mode
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In PP mode, the target position is triggered and activated based on the time sequence
of the new set-point (bit4 of the control word) and set-point acknowledge (bit12 of
the status word).

The controller sets the New set-point bit (bit4 of the control word) to 1 to inform the
servo drive of the new target position. The servo drive, after receiving the new target
position, sets the Set-point acknowledge bit (bit12 of the status word) to 1. After the
controller sets the New set-point to 0, if the servo drive can receive the new target
position, the Set-point acknowledge bit will be set to 0. Otherwise, it is kept to 1.

The linkage mode of position references is determined by bit5 (Change set
immediately) of the control word. When bit5 is set to 1 (Sequential mode), sequential
linkage applies between position references, which is called sequential mode. When
bit5 is set to 0 (Single-point mode), zero-cross linkage applies to position references,
which is called single-point mode.

Sequential mode:

The target position of present segment is in the process of positioning. After the new
target position is generated, the controller sets the New set-point bit to 1, and the
servo drive performs positioning towards the new target position.

In sequential mode, the sequence diagram of bit4 of the control word (New set-point)
and bit12 of the status word (Set-point acknowledge) is as follows.

Actual o |
speed / \
[ [
t
Target
position
(bit 4)
Target

position ‘
(setpoint)

Target position
update (bit 12)

Target reached
(bit 10)

Figure 3-13 Sequence in sequential mode

Single-point mode:

The target position of current segment is in the process of positioning. After the new
target position is generated, the controller sets the New set-point bit to 1, and the
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servo drive performs positioning towards the new target position after the position
reference of current segment is done transmitting.

The time sequence diagram of the new set-point (bit4 of the control word) and the
set-point acknowledge (bit12 of the status word) is as follows.

Target position
reference (setpoint)
6040h bit 4 J

I
|
|
6040h bit 5 N !
[
|
6041h bit 12 |
I I
Position ! :
reference : ‘
| |
| |
I I
[ ® ‘ @
| |
I I
|
I
|
6041 bit 10: Target reached T

Note: To modify any parameter of the target position reference (setpoint), send the
target position bit (bit 4) again.

Figure 3-14 Sequence in the single-point mode

In the single-point mode, the servo drive caches one target position, which is to cache
a new segment of target position when current target position is under execution. The
sequence diagram is as follows.
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New setpoint
(bit 4)

Change set }
immediately
(bit 5)

Cache position H H “ C ‘

N Il 1

rossonsurs (] ()5 ) (5] [

Setpoint .

acksor\i\?llendge} ﬁﬂ ‘ : ‘ ;
(bit 12) ‘ |

)
Set position ] B | C
B
A

Target reached
(bit 10)

e (D If the cache position is empty, the set position will be executed immediately.

e @O If a position reference is under execution currently, the new position setpoint
will be saved in the cache. After current position reference is done transmitting,
the cached setpoint will be executed, after which a new setpoint can be received.

e @® The new setpoints cannot be received if the cache is full. In this case, you can
set the attribute bit (Change set immediately) of the set value to 1 to activate the
set value.

3.5.3 Recommended Configuration

The basic configuration for the PP mode is described in the following table.

RPDO TPDO Remarks
6040h: control word 6041h: status word Mandatory
607Ah: target position 6064h: position actual value Mandatory
6081h: profile velocity - Mandatory
6083h: profile acceleration - Optional
6084h: profile deceleration - Optional
6060h: modes of operation 6061h: modes of operation display Optional

3.5.4 Related Parameters

6040h Control word
Commu- -

nication
Address:
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6041h

Min.: 0 Unit: -
Max.: 65535 Data Type: Uintl6
Default: - Change: Running setting
At once
Access:  RW Mapping: RPDO
Value Range:
Description:
Defines the control command.
bit Name Description
0 S-ON Switch on 1: Active, 0: Inactive
1 Enable voltage Enable voltage 1: Active, 0: Inactive
2 Quick stop Quick stop 0: Active, 1: Inactive
3 Servo ON Enable operation 1: Active, 0: Inactive
0—1: Trigger new target
N t-point N t-point position
4 ew setpoin ew setpoin 1-0: clear bit12 of the
status word
. . . . 0: Not immediately
5 Change setimmediately | Change setimmediately 1 Immediately
0: abs
bs/rel bs/rel
6 abs/re abs/re 1 rel
0: Keep running
8 Halt Halt 1: Halt
Status word
Commu- -
nication
Address:
Min.: - Unit: -
Max.: - Data Type: Uintl6
Default: - Change: -
Access: RO Mapping: TPDO
Setpoint:
Description:
Indicates the servo drive status.
bit Name Description

0 Ready to switch on

Ready to switch on

1: Active, 0: Inactive

1 S-ON

Switch on

1: Active, 0: Inactive
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bit Name Description
2 Servo ON Enable operation 1: Active, 0: Inactive
3 Fault Fault 1: Active, 0: Inactive
4 Voltage enabled Voltage enabled 1: Active, 0: Inactive
5 Quick stop Quick stop 0: Active, 1: Inactive
6 Switch on disabled Switch on disabled 1: Active, 0: Inactive
7 Alarm Alarm 1: Active, 0: Inactive
8 Manufacturer-specific Manufacturer specific Undefined
1: Active, control word
9 Remote Remote effective
0: Inactive
0: The target position is
Target reach Target reach not reached.
10 & & 1: The target position is
reached.
0: Position reference
11 | Llimi . | Llimi . within the limit
nternal limit active nternal limit active 1. Position reference
beyond the limit
. . 0: Acknowledged
12 Set-point acknowledge | Set-point acknowledge 1: Not acknowledged
. - 0: No error
Following error Following error
13 & & 1: Excessive deviation
14 Manufacturer-specific Manufacturer specific Undefined
L : 0: Homing completed
15 Homing is completed. Home Find 1: Homing done

Y¢ Related parameters:
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Communica
Parameter tion Name Value Default Unit Change Mode
Address
6060h 6060h Servo drive mode | Model P: 0 - Real-time
1: Profile position mode
(pp)
3: Profile velocity mode
(pv)
4: Profile torque mode (pt)
6: Homing mode (hm)
7: Interpolation mode (ip)
Model N:
1: Profile position (PP)
mode
3: Profile velocity (PV)
mode
4: Profile torque (PT) mode
6: Homing (HM) mode
8: CSP mode
9: CSV mode
10: CST mode
6061h 6061h Operation mode | Model P: 0 - Unchangea
display 1: Profile position mode ble
(pp)
3: Profile velocity mode
(pv)
4: Profile torque mode (pt)
6: Homing mode (hm)
7: Interpolation mode (ip)
Model N:
1: Profile position (PP)
mode
3: Profile velocity (PV)
mode
4: Profile torque (PT) mode
6: Homing (HM) mode
8: CSP mode
9: CSV mode
10: CST mode
6064h 6064h Position actual -2147483648 to 0 Reference | Unchangea
value 2147483647 unit ble
6065h 6065h Following error 0 to 4294967295 Model P: Reference Real-time
window 219895614 unit
Model N:
27486951
6066h 6066h Defines the time 0 ms—65535 ms 0 ms Real-time
lapse to trigger
excessive position
deviation
(EB00.0).
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Communica
Parameter tion Name Value Default Unit Change Mode
Address
6067h 6067h Position window | 0 to 4294967295 Model P: 46976 | Reference Real-time
Model N: 5872 unit
6068h 6068h Position window | 0 ms—65535 ms 0 ms Real-time
time
607Ah 607Ah Target position -2147483648 to 0 Reference Real-time
2147483647 unit
607Eh 607Eh Reference polarity | 0-255 0 - Real-time
607Fh 607Fh Max. speed 0 to 4294967295 4294967295 Reference Real-time
unit/s
6081h 6081h Profile velocity 0 to 4294967295 111848106 Reference Real-time
unit/s
6083h 6083h Profile 0 to 4294967295 4294967295 Reference Real-time
acceleration unit/s?
6084h 6084h Profile 0 to 4294967295 4294967295 Reference Real-time
deceleration unit/s?

3.5.5 Related Functions

Positioning completed

Positioning completed: When position deviation fulfills the set condition, the
positioning process is done. In this case, the servo drive sets bit10 of the status word,
and the host controller, once receives the signal, acknowledges that positioning is
done.

Y Related parameters:

Comm.
Parameter ol Name Value Default Unit Change Mode
6067h 6067h Position window | 0 to 4294967295 Model P: 46976 | Reference Real-time
Model N: 5872 unit
6068h 6068h Position window | 0 ms—65535 ms 0 ms Real-time
time
Note

6067h only reflects the threshold of absolute position deviation when positioning is done. It
is not related to the positioning accuracy.

Position deviation monitoring function

Y Related parameters:
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Comm.

Parameter Add. Name Value Default Unit Change Mode
6065h 6065h Following error 0 to 4294967295 Model P: Reference Real-time
window 219895614 unit
Model N:
27486951
6066h 6066h Defines the time | 0 ms—65535 ms 0 ms Real-time

lapse to trigger
excessive position
deviation
(EB00.0).

Speed limit

In PP mode, 607Fh can be used to limit the maximum speed in forward/reverse
operation. Note that the maximum speed cannot exceed the maximum running speed

allowed by the motor.

Motor speed V

+Max. motor speed

+Max. profile velocity 607Fh
+Profil velocity 6081h

t
—- -Profil velocity 6081h
— —— —— —— -Max. profile velocity 607Fh
—————————————————————————— -Max. motor speed
Y¢ Related parameters:
Comm. .
Parameter add Name Value Default Unit Change Mode
607Fh 607Fh Max. speed 0to 4294967295 4294967295 Reference Real-time
unit/s

Acceleration and deceleration limits

In PP mode, the change rate of position references can be limited through the

acceleration and deceleration limits.

Y Related parameters:
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Comm.
Parameter Add Name Value Default Unit Change Mode
6083h 6083h Profile 0to 4294967295 4294967295 Reference Real-time
acceleration unit/s?
6084h 6084h Profile 0 to 4294967295 4294967295 Reference Real-time
deceleration unit/s?

Reference polarity
You can change the position reference direction through setting the position
reference polarity.

Y¢ Related parameters:

Comm. X Change
Parameter Name Value Default Unit
Add. Mode
607Eh 607Eh Reference polarity | 0-255 0 - Real-time

3.6 Profile Velocity (PV) Mode

In PV mode, the host controller sends the target speed, acceleration rate, and
deceleration rate to the servo drive. The servo drive generates speed reference
profiles and executes speed control and torque control.

3.6.1

Function Block Diagram

Target speed
60FFh

——~| 607Eh

—~ 6083h
6084h

Acc./Dec. [Max. speed|

limit
607Fh

Torque Torque

feedforwardifeedforwar
gain filter
(H08.21) | (H08.20)

+ Speed regulator
(H08.00, H08.01)

Actual torque feedback
6077h

Torqui

+ ® Filter limit
(H07.05) | 60EOh |regulator
60E1h

e
Torque
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3.6.2 Configuration Block Diagram

Profile velocity mode (6060h=3)

Target velocity (60FFh) | Velocity

Profile acceleration (6083h) |Acceleration

limit

Profile deceleration (6084h)

limit [ Servocontrol

Deceleration

limit

Position feedback (6064h)

Velocity feedback (606Ch)

Real-time torque (6077h)

Figure 3-15 PV mode

3.6.3 Recommended Configuration

The basic configuration for the PV mode is described in the following table.

3.6.4 Related Parameters

6040h Control word
Address: -
Min.: 0
Max.: 65535
Default: -

Access: RW

Value Range:
0-65535
Description:

RPDO TPDO Remarks
6040h: control word 6041h: status word Mandatory
60FFh: Target velocity - Mandatory
- 6064h: position actual value Optional
- 606Ch: Velocity actual value Optional
6083h: profile acceleration - Optional
6084h: profile deceleration - Optional
6060h: modes of operation 6061h: modes of operation display Optional

Unit: -

Data Type: Uintl6

Change: Running setting
At once

Mapping: RPDO

Defines the control command.
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6041h

bit Name Description
0 S-ON Switch on 1: Active, 0: Inactive
1 Enable voltage Enable voltage 1: Active, 0: Inactive
2 Quick stop Quick stop 0: Active, 1: Inactive
3 Servo ON Enable operation | 1: Active, 0: Inactive
8 Halt Halt 0: Keep present operating state, 1:
Halt
Status word
Address: -
Min.: - Unit: -
Max.: - Data Type: Uintl6
Default: - Change: -
Access: RO Mapping: TPDO

Value Range:

Description:

Indicates the servo drive status.

bit Name Description
0 Ready to switch on Ready to switch on 1: Active, 0: Inactive
1 S-ON Switch on 1: Active, 0: Inactive
2 Servo ON Enable operation 1: Active, 0: Inactive
3 Fault Fault 1: Active, 0: Inactive
4 Voltage enabled Voltage enabled 1: Active, 0: Inactive
5 Quick stop Quick stop 0: Active, 1: Inactive
6 Switch on disabled Switch on disabled 1: Active, 0: Inactive
7 Alarm Alarm 1: Active, 0: Inactive
8 Manufacturer-specific Manufacturer specific Undefined
1: Active, control word
9 Remote Remote effective
0: Inactive
0: The target velocity is
t reached.
Target reach Target reach no
10 & & 1: The target velocity is
reached.
0: Position feedback
11 Int Ulimit acti Int Llimit acti within the limit
nternal limit active nternal limit active 1: Position feedback
beyond the limit
0 Speed Speed 0: Speed is not 0

1: Speed is 0
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bit Name Description
13 - N/A N/A
14 Manufacturer-specific Manufacturer specific Undefined
o 0: Homing completed
Homing is completed. i .
n & P Home Find 1: Homing done
Y¢ Related parameters:
Communica
. . Change
Parameter tion Name Value Default Unit
Mode
Address
606Ch 606Ch Actual speed —2147483648 to +2147483647 0 Refer Unchangea
ence ble
unit/s
606Dh 606Dh Velocity window 0 RPM to 65535 RPM 10 RPM Real-time
606Eh 606Eh Velocity window | 0 ms—65535 ms 0 ms Real-time
time
606Fh 606Fh Zero speed signal | 0 RPM to 65535 RPM 10 RPM Real-time
threshold
6070h 6070h Velocity threshold | 0 ms—65535 ms 0 ms Real-time
time
607Eh 607Eh Reference polarity | 0-255 0 - Real-time
607Fh 607Fh Max. speed 0 to 4294967295 429496729 Refer Real-time
5 ence
unit/s
6083h 6083h Profile 0 to 4294967295 429496729 Refer Real-time
acceleration 5 ence
unit/s?
6084h 6084h Profile 0 to 4294967295 429496729 Refer Real-time
deceleration 5 ence
unit/s?
60FFh 60FFh PV, CSV mode —2147483648 to +2147483647 0 Refer Real-time
speed reference ence
unit/s

3.6.5 Related Functions

Monitoring on speed reach status

This function serves to check whether the speed reference of the servo drive is
consistent with the motor speed feedback.

Y Related parameters:
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Communica
. X Change
Parameter tion Name Value Default Unit
Mode
Address
606Dh 606Dh Velocity window | 0 RPM to 65535 RPM 10 RPM Real-time
606Eh 606Eh Velocity window | 0 ms—65535 ms 0 ms Real-time

time

Monitoring on zero speed

It is used to check whether the absolute value of motor speed feedback is lower than
the set threshold. If yes, the motor is considered to be close to standstill (zero speed).
Bit12 of 6041h is set to 1.

Y¢ Related parameters:

Communica
. . Change
Parameter tion Name Value Default Unit
Mode
Address

606Fh 606Fh Zero speed signal | 0 RPM to 65535 RPM 10 RPM Real-time
threshold

6070h 6070h Velocity threshold | 0 ms—65535 ms 0 ms Real-time
time

Speed limit

In PV mode, 607Fh can be used to limit the maximum speed in forward/reverse
running, but its value must not exceed the max. allowable speed of the motor.

+max. motor speed

+max. profile velocity (607Fh)

Speed (V)

Y Related parameters:
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Communica
. X Change
Parameter tion Name Value Default Unit
Mode
Address
607Fh 607Fh Max. speed 0 to 4294967295 429496729 Refer Real-time

5 ence

unit/s

Acceleration and deceleration limits
In PV mode, the change rate of speed references can be limited through acceleration

and deceleration limits.

Y¢ Related parameters:

Communica
. X Change
Parameter tion Name Value Default Unit
Mode
Address
60C5h 60C5h Max. acceleration | 0 to 4294967295 429496729 Refer Real-time
5 ence
unit/s?
60C6h 60C6h | Max. deceleration | 0 to 4294967295 429496729 | Refer | Real-time
5 ence
unit/s?

Reference polarity
You can change the speed reference direction through setting the speed reference

polarity.
Y¢ Related parameters:
Communica
. . Change
Parameter tion Name Value Default Unit
Mode
Address
607Eh 607Eh Reference polarity | 0-255 0 - Real-time

3.7 Profile Torque (PT) Mode

In PT mode, the host controller sends the target torque (6071h) and the torque slope
(6087h) to the servo drive. The servo drive generates torque reference profiles and

executes torque control.
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3.7.1 Function Block Diagram

Target torque 6071h

Torque ramp 6087h
—— | 607Eh

Speed regulator | Max. speed
(H08.00.H08.01) | limit 607Fh

Select at limited

Actual torque feedback
6077h

speed
50\ Filter Max.
torque

(HO7.05, limit

Torque
regulator

3.7.2 Recommended Configuration

The basic configuration for the PT mode is described in the following table.

RPDO TPDO Remarks
6040h: control word 6041h: status word Mandatory
6071h: Target torque - Mandatory
6087h: Torque slope - Optional
- 6064h: position actual value Optional
- 606Ch: Velocity actual value Optional
- 6077h: Torque actual value Optional
6060h: modes of operation 6061h: modes of operation display Optional

3.7.3 Configuration Block Diagram
Profile torque mode (6060h=4)

Target torque (6071h)

Torque ramp (6087h)

Speed limit (607Fh)

Servo control

Positive torque limit (60EOh)

Negative torque limit (60E1h)

3.7.4 Related Parameters

6040h Control word
Address: -

Position feedback (6064h)

Speed feedback (606Ch)

Real-time torque (6077h)

Figure 3-16 PT mode
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6041h

Min.: 0 Unit: -

Max.: 65535 Data Type: Uintl6

Default: - Change: Running setting

At once

Access:  RW Mapping: RPDO

Value Range:

0-65535

Description:

Defines the control command.

bit Name Description
0 S-ON Switch on 1: Active, 0: Inactive
1 Enable voltage Enable voltage 1: Active, 0: Inactive
2 Quick stop Quick stop 0: Active, 1: Inactive
3 Servo ON Enable operation | 1: Active, O: Inactive
8 Halt Halt 0: Keep present operating state, 1:

Halt

Status word

Address: -

Min.: - Unit: -

Max.: - Data Type: Uintl6

Default: - Change: -

Access: RO Mapping: TPDO

Value Range:

Description:
Indicates the servo drive status.

bit Name Description
0 Ready to switch on Ready to switch on 1: Active, 0: Inactive
1 S-ON Switch on 1: Active, 0: Inactive
2 Servo ON Enable operation 1: Active, 0: Inactive
3 Fault Fault 1: Active, 0: Inactive
4 Voltage enabled Voltage enabled 1: Active, 0: Inactive
5 Quick stop Quick stop 0: Active, 1: Inactive
6 Switch on disabled Switch on disabled 1: Active, 0: Inactive
7 Alarm Alarm 1: Active, 0: Inactive
8 Manufacturer-specific Manufacturer specific Undefined
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bit Name Description
1: Active, control word
9 Remote Remote effective

0: Inactive

10 Target reach

Target reach

0: Target torque not
reached
1: Target torque reached

11 Internal limit active

Internal limit active

0: Position feedback
within the limit

1: Position feedback
beyond the limit

12-14 | No assignment

N/A

No assignment, always
being 0

15 Homing is completed.

Home Find

0: Homing completed
1: Homing done

Y Related parameters:

Communica
. 5 Change
Parameter tion Name Value Default Unit
Mode
Address
H07.17 2007-12h | Speed limit 0: Internal speed limit 0 - Real-time
source 1: V-LMT
2: H07.19 or H07.20 as defined by DI
6060h 6060h Servo drive mode | SV6TOP-INT 0 - Real-time

1: Profile position mode (pp)
3: Profile velocity mode (pv)
4: Profile torque mode (pt)
6: Homing mode (hm)

7: Interpolation mode (ip)
SV67ON-INT

1: Profile position (PP) mode
3: Profile velocity (PV) mode
4: Profile torque (PT) mode
6: Homing (HM) mode

8: CSP mode

9: CSV mode

10: CST mode
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Communica

X . Change
Parameter tion Name Value Default Unit
Address Mode
6061h 6061h Operation mode | 1: Profile position mode (pp) 0 - Unchangea
display 3: Profile velocity mode (pv) ble
4: Profile torque mode (pt)
6: Homing mode (hm)
7: Interpolation mode (ip)
1: Profile position (PP) mode
3: Profile velocity (PV) mode
4: Profile torque (PT) mode
6: Homing (HM) mode
8: CSP mode
9: CSV mode
10: CST mode
6071h 6071h Target torque -4000. to 4000. 0 0.001 Real-time
6072h 6072h Max. torque 0. to 4000. 3500 0.001 Real-time
reference
6074h 6074h Torque reference | -4000. to 4000. 0 0.001 | Unchangea
ble
6077h 6077h Actual torque -4000. to 4000. 0 0.001 | Unchangea
ble
607Eh 607Eh Reference polarity | 0-255 0 - Real-time
607Fh 607Fh Max. speed 0 to 4294967295 4294967295 | Refer Real-time
ence
unit/s
6087h 6087h Torque slope 0.%/s-4294967295.%/s 4294967295 | 0.1%/s Real-time
60EOh 60EOh Positive torque 0. to 4000. 3500 0.001 Real-time
limit
60E1h 60E1h Negative torque 0. to 4000. 3500 0.001 Real-time

limit

3.7.5 Related Functions

Speed limit in the torque control mode

In the torque mode, 607Fh can be used to limit the maximum speed in forward/
reverse running. Note that the maximum speed cannot exceed the maximum running

speed allowed by the motor.
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Speed (V)

+max. motor speed |---- - ...

+max. profile velocity (607Fh) | —— —— ———  —

t
— —— —— —— -max. profile velocity (607Fh)
—————————————————————————— -max. motor speed
Y Related parameters:
Communica
. . Change
Parameter tion Name Value Default Unit
Mode
Address
607Fh 607Fh Max. speed 0 to 4294967295 4294967295 | Refer Real-time
ence
unit/s

Torque limit

To protect the mechanical devices, you can limit the torque references of the servo
drive in the position, speed, and torque control modes by setting 6072h (Max torque),
60EOh (Positive torque limit value), and 60E1h (Negative torque limit value). Note that
the maximum torque allowed by the servo drive cannot be exceeded.
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Torque (T)
+drive max. torque

+motor max. torque
+max. torque (6072h)

positive torque limit value (60EOh)

negative torque limit value (60E1h)

-max. torque (6072h)

-motor max. torque

Y¢ Related parameters:

-drive max. torque

Communica
. 5 Change
Parameter tion Name Value Default Unit
Mode
Address

6072h 6072h Max. torque 0. to 4000. 3500 0.001 Real-time
reference

60EOh 60EOh Positive torque 0. to 4000. 3500 0.001 Real-time
limit

60E1h 60E1h Negative torque 0. to 4000. 3500 0.001 Real-time
limit

Torque reference polarity

You can change the torque reference direction through setting the torque reference

polarity.
Y¢ Related parameters:
Communi
. X Change
Parameter cation Name Value Default Unit
Mode
Address
607Eh 607Eh Reference polarity | 0-255 0 - Real-time

Torque reach monitoring

Itis used to determine whether the torque

reference value reaches the set torque

base value. If yes, a corresponding torque reach signal will be output to the host

controller.
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Actual torque (T)

B+C

B+D
B
0
B
-(B+D)

-(B+C)

A: Actual torque reference

B: Base value for torque reach (H07.21)

C: Threshold of valid torque reach (H07.22)
D: Threshold of invalid torque reach (H07.23)

| A: Actual torque reference

FunOUT.18 (ToqReach, off ON OFF ON OFF
torque reach)

Actual torque reference (viewed in HOb.02): A
Base value for torque reach (H07.21): B.
Threshold of valid torque arrival (H07.22): C.

e Threshold of invalid torque reach (H07.23): D.
C and D are the offset based on B.

The torque reach

DO signal can be activated only when the actual torque reference

meets the following condition: |A| 2 B + C. Otherwise, the torque reach DO signal

remains inactive.

The torque reach

signal is deactivated only when the actual torque reference meets

the following condition: |A| < B + D. Otherwise, the torque reach signal remains active.

Torque reach monitoring [N]

It is used to determine whether the torque reference value reaches the set torque

base value. If yes,

controller.

a corresponding torque reach signal will be output to the host
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3.8

E
3
RS Torque reference
o
Le
+(H07.22) ‘
+(H07.23) ) HO7.21
‘ .
S h— /
¥ !
-(H07.23) : |
-(H07.22) = w\‘
I | -
i i
< Hy L t
Q
© | | | |
g | |
s ON ! OFF ! ON
=3 ! ‘
2
ON— Torque reach valid OFF— Torque reach invalid t

If the absolute difference between the torque reference and H07.21 (Base value for
torque reach) is higher than H07.22 (Threshold for valid torque reach), the torque
reach signal is active. Otherwise, the original status applies.

If the absolute difference between the torque reference and H07.21 (Base value for
torque reach) is lower than H07.23 (Threshold for invalid torque reach), the torque
reach signal is inactive. Otherwise, the original status applies.

Homing Mode (HM)
The homing mode is used to search for the mechanical home and determine the
position relation between the mechanical home and mechanical zero.

e Mechanical home: a fixed position on the machine, which corresponds to a certain
home switch or the motor Z signal.
e Mechanical zero: absolute zero point on the machine

After homing is done, the motor stops at the mechanical home. The relation between
the mechanical home and mechanical zero can be set in 607Ch.

Mechanical home = Mechanical zero + 607Ch (Home offset)

When 607C is 0, the mechanical home overlaps with the mechanical zero.
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3.8.1 Function Block Diagram

Speed Speed
feedforward | feedforward
gain filter
(H08.19) (H08.18)

Homing method 6098h +
 Homing speed 609 [ Homing Electro. gear Position
Hommgacce‘lerat.loﬁ 609Ah mode pathg. 6091.01h + lOOp gain +
Time limitfor | ganerator 6091.02h Position (H08.02)
home search —
H05.35h feedback 6063h

Torque Torque
feedforward | feedforward
filter gain
(H08.20) (H08.21)

+

Max.
Speed regulator @ + motor

® (H08.00, H08.01) speed

limit

Speed feedback Speed
(HOb.00) reference

(HOb.01)
Speed
calculation
Torque 1
regulator @ .“

Torque filter|
(H07.05)

Torque
limit

3.8.2 Recommended Configuration

The basic configuration for the homing mode is shown in the following table.

RPDO TPDO Remarks

6040h: control word 6041h: status word Mandatory

6098h: homing method - Optional

6099.01h: speed during search

for switch Optional

6099.02h: speed during search
for zero

609Ah: homing acceleration - Optional

Optional

- 6064h: position actual value Optional

6060h: modes of operation 6061h: modes of operation display Optional
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3.8.3 Configuration Block Diagram

Homing mode (6060h=6)

Homing mode (6098h)
Speed for search for switch (6099.01h) | Speed
limit
Speed for search for zero(6099.02h) | Speed
limit
Homing acceleration (609Ah) | Acc.
limit

3.8.4 Related Parameters

Servo control

Position feedback (6064h)

Speed feedback (606Ch)

Real-time torque (6077h)

Position deviation (60F4h)

Figure 3-17 HM mode

6040h Control word

Address: -

Min.: 0 Unit: -

Max.: 65535 Data Type: Uintl6

Default: - Change: Running setting

At once

Access: RW Mapping: RPDO

Value Range:

0-65535

Description:

Defines the control command.

bit Name Description
0 S-ON Switch on 1: Active, 0: Inactive
1 Enable voltage Enable voltage 1: Active, 0: Inactive
2 Quick stop Quick stop 0: Active, 1: Inactive
3 Servo ON Enable operation | 1: Active, O: Inactive

4 | Homing Enable homing | 0—1: Start, 1—0: Stop
8 Halt Halt 0: Keep present operating state, 1:

Halt
Note

[1]: Model P has no bit 4.
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6041h

Status word
Address: -

Min.:

Max.:

Default: -
Access: RO
Value Range:

Description:

Indicates the servo drive status.

Unit: -

Data Type: Uintl6
Change: -
Mapping: TPDO

bit Name Description
0 Ready to switch on Ready to switch on 1: Active, 0: Inactive
1 S-ON Switch on 1: Active, 0: Inactive
2 Servo ON Enable operation 1: Active, 0: Inactive
3 Fault Fault 1: Active, 0: Inactive
4 Voltage enabled Voltage enabled 1: Active, 0: Inactive
5 Quick stop Quick stop 0: Active, 1: Inactive
6 Switch on disabled Switch on disabled 1: Active, 0: Inactive
7 Alarm Alarm 1: Active, 0: Inactive
8 Manufacturer-specific Manufacturer specific Undefined
1: Active, control word
9 Remote Remote effective
0: Inactive
1: Origin is found or
homing is interrupted or
10 Target reach Target reach failed
0: Disabled or home is
not found™
0: Position reference
11 | Internal limit acti Internal limit acti within the limit
nternal limit active nternal limit active 1: Position reference
beyond the limit
. . . . 0: Homing not attained
12 Homing attained Homing attained 1: Homing attained
13 Homing error Homing error 0: No error
& g 1: Error is present
o ) 0: Homing completed
15 Homing is completed. Home Find 1: Homing done
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Note

[1]: For model N, bit 10 is always 1.

Y Related parameters:

Communi
Parameter cation Name Value Default Unit Change Mode
Address
6060h 6060h Servo drive mode | Model P: 0 - Real-time
1: Profile position mode
(pP)
3: Profile velocity mode
(pv)
4: Profile torque mode (pt)
6: Homing mode (hm)
7: Interpolation mode (ip)
Model N:
1: Profile position (PP)
mode
3: Profile velocity (PV)
mode
4: Profile torque (PT) mode
6: Homing (HM) mode
8: CSP mode
9: CSV mode
10: CST mode
6061h 6061h Operation mode | Model P: 0 - Unchangea
display 1: Profile position mode ble
(pp)
3: Profile velocity mode
(pv)

4: Profile torque mode (pt)
6: Homing mode (hm)

7: Interpolation mode (ip)
Model N:

1: Profile position (PP)
mode

3: Profile velocity (PV)
mode

4: Profile torque (PT) mode
6: Homing (HM) mode

8: CSP mode

9: CSV mode

10: CST mode
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Communi
Parameter cation Name Value Default Unit Change Mode
Address
6065h 6065h Following error 0 to 4294967295 Model P: Reference Real-time
window 219895614 unit
Model N:
27486951
6066h 6066h Defines the time | 0 ms—65535 ms 0 ms Real-time
lapse to trigger
excessive position
deviation
(EB00.0).
607Ch 607Ch Home offset -2147483648 to 0 Reference Real-time
2147483647 unit
607Fh 607Fh Max. speed 0 to 4294967295 4294967295 Reference Real-time
unit/s
6098h 6098h Homing method | -3-35 1 - Real-time
6099.01h 6099-01h | Speed during 0 to 4294967295 111848106 Reference At stop
search for switch unit/s
6099.02h 6099-02h | Speed during 0 to 4294967295 11184810 Reference At stop
search for zero unit/s
609Ah 609Ah Homing 0 to 4294967295 4294967295 Reference Real-time
acceleration unit/s?
60C5h 60C5h Max. acceleration | 0 to 4294967295 4294967295 Reference Real-time
unit/s?

3.8.5 Related Functions

Homing timeout

When the homing duration exceeds the value defined by H05.35 (Time of home
searching), the servo drive reports E601.0 (Homing timeout).

E601.0 can be used to determine whether the homing speed, the acceleration
setpoint, and connections of the switch signal and homing signal are proper.

Y¢ Related parameters:

limit

Comm.
Parameter Add Name Value Default Unit Change Mode
H05.35 2005-24h | Home search time | 0 ms-65535 ms 10000 - Real-time

Actual position calculation method

After homing, the calculation method for current mechanical position can be set in
60E6h.

Y Related parameters:
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Comm.
Parameter Add Name Value Default Unit Change Mode
607Ch 607Ch Home offset -2147483648 to 0 Reference Real-time
2147483647 unit

Position deviation monitoring function

Yt Related parameters:

Parameter CZ:;' Name Value Default Unit Change Mode
6065h 6065h Following error 0 to 4294967295 Model P: Reference Real-time
window 219895614 unit
Model N:
27486951
6066h 6066h Defines the time | 0 ms—65535 ms 0 ms Real-time

lapse to trigger
excessive position
deviation
(EB00.0).

Speed limit

In the HM mode, 607Fh can be used to limit the maximum speed in forward/reverse
operation. Note that the maximum speed cannot exceed the maximum running speed

allowed by the motor.

Speed (V)

+max. motor speed |------ -

+max. profile velocity (607Fh)|—— —— —— —

— —— —— —— -max. profile velocity (607Fh)

********************** -max. motor speed

Y Related parameters:
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Comm.
Parameter Add Name Value Default Unit Change Mode
607Fh 607Fh Max. speed 0 to 4294967295 4294967295 Reference Real-time
unit/s

Acceleration limit

In the homing mode, the change rate of position references can be limited through
the acceleration limit.

Y¢ Related parameters:

Comm.
Parameter Add Name Value Default Unit Change Mode
60C5h 60C5h Max. acceleration | 0 to 4294967295 4294967295 Reference Real-time
unit/s?

3.8.6 Homing Operation

6098h =1

Mechanical home: Z signal

Deceleration point: negative limit switch

Motor Z signal

I

Negative limit
switch

Motion profile 1

L

o

Motion profile 2 }—‘J‘

Motion profile 1: Deceleration point signal inactive at start.

Motion profile 2: Deceleration point signal active at start.
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Note

Note: In the figure, "H" represents high speed 6099.01h, and "L" represents low speed
6099.02h, and “” indicates reverse run.

6098h =2
Home: Z signal

Deceleration point: positive limit switch

Positive limit
switch

[
Motor Z signal H
[
[
[
[
!
[
[
!
[

Motion profile 1 ‘

Motion profile 2 ‘ bl

Figure 3-19 Motor running curve and speed in mode 2
e Motion profile 1: Deceleration point signal inactive at start.
e Motion profile 2: Deceleration point signal active at start.
6098h =3
Home: Z signal

Deceleration point: home switch (HW)
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Motor Z signal

Home switch

Motion profile 1

Motion profile 2

Figure 3-20 Motor running curve and speed in mode 3
e Motion profile 1: Deceleration point signal inactive at start.
e Motion profile 2: Deceleration point signal active at start.
6098h =4
Home: Z signal

Deceleration point: home switch (HW)

Motor Z signal

Home switch

Motion profile 1 }

Motion profile 2 : | L

Figure 3-21 Motor running curve and speed in mode 4

Motion profile 1: Deceleration point signal inactive at start.
e Motion profile 2: Deceleration point signal active at start.

6098h =5

Home: Z signal
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Deceleration point: home switch (HW)

Motor Z signal

Home switch

Motion profile 1

Motion profile 2

)

Figure 3-22 Motor running curve and speed in mode 5

e Motion profile 1: Deceleration point signal inactive at start.
e Motion profile 2: Deceleration point signal active at start.

6098h =6

Home: Z signal

Deceleration point: home switch (HW)

Home switch

Motor Z signal H
[

[

[

T

[

[

[

[

|

Motion profile 1 I
[

[
[
[
[
[
[
) . [ L
Motion profile 2 | |
[
[

Figure 3-23 Motor running curve and speed in mode 6

e Motion profile 1: Deceleration point signal inactive at start.
e Motion profile 2: Deceleration point signal active at start.

-151-



Control mode

6098h =7
Home: Z signal

Deceleration point: home switch (HW)
[

Home switch

Motor Z signal H‘
[
[
I
[
[
\
[
[
[
[
[
[

[
[
[
Motion profile 2 L L
[
[
[
[

Motion profile 3

[
Positive limit 1
switch | | ‘
H [ I [
Motion profile 1 : : :
-L | |
[ | [
I I H |
| | |
[ [ H |
| | |
[ [
[ [
[ [
[ [
[ [

Figure 3-24 Motor running curve and speed in mode 7

e Motion profile 1: Deceleration point signal inactive at start, not hitting the positive
limit switch.

e Motion profile 2: HW signal inactive at start, hitting the positive limit switch.

e Motion profile 3: Deceleration point signal active at start.

6098h =8
Home: Z signal

Deceleration point: home switch (HW)
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Motor Z signal H

[
Home switch |

Positive limit

switch [
|
H L !
Motion profile 1 }—:—~ H :
|
|
| -L
\

Motion profile 2
(i
-L
Motion profile 3 ( : L
[
[

Figure 3-25 Motor running curve and speed in mode 8

e Motion profile 1: Deceleration point signal inactive at start, not hitting the positive
limit switch.

e Motion profile 2: HW signal inactive at start, hitting the positive limit switch.

e Motion profile 3: Deceleration point signal active at start.

6098h =9
Home: Z signal

Deceleration point: home switch (HW)
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Motor Z signal H

[

[

. [

Home switch |

Positive limit
switch

Motion profile 1 \

Motion profile 2

[
[
[
\
[
[
[
[
[
[
[
[
[
[
[
[
Motion profile 3 [
[
[
Figure 3-26 Motor running curve and speed in mode 9

e Motion profile 1: Deceleration point signal inactive at start, not hitting the positive
limit switch.

e Motion profile 2: HW signal inactive at start, hitting the positive limit switch.

e Motion profile 3: Deceleration point signal active at start.

6098h =10
Home: Z signal

Deceleration point: home switch (HW)
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Home switch

Positive limit
switch

Motion profile 1 \

|
[
Motor Z signal H
1
[
[
[
Il
[
[
[
|
[
[
\
\
[
[
[
[
\
[

Motion profile 2

\
[
[
[
T
[
[
[
[
[
[
[
[
[
[
[
[
Motion profile 3 :
[
Figure 3-27 Motor running curve and speed in mode 10

e Motion profile 1: Deceleration point signal inactive at start, not hitting the positive
limit switch.

e Motion profile 2: HW signal inactive at start, hitting the positive limit switch.

e Motion profile 3: Deceleration point signal active at start.

6098h =11
Home: Z signal

Deceleration point: home switch (HW)
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Home switch

Negative limit switch

[
Motor Z signal D

[

[

[

[

[

[

[

Motion profile 1

-H ‘

Motion profile2 ( 1 H

Motion profile 3

Figure 3-28 Motor running curve and speed in mode 11

e Motion profile 1: Deceleration point signal inactive at start, not hitting the reverse
limit switch.

e Motion profile 2: HW signal inactive at start, hitting the reverse limit switch.

e Motion profile 3: Deceleration point signal active at start.

6098h =12
Home: Z signal

Deceleration point: home switch (HW)
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Motor Z signal H

Home switch ‘
Negative limit switch

\
[
[
Motion profile 1 [
[

Motion profile 2

Motion profile 3

Figure 3-29 Motor running curve and speed in mode 12

e Motion profile 1: Deceleration point signal inactive at start, not hitting the reverse
limit switch.

e Motion profile 2: HW signal inactive at start, hitting the reverse limit switch.

e Motion profile 3: Deceleration point signal active at start.

6098h =13
Home: Z signal

Deceleration point: home switch (HW)
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Motor Z signal H

1
[
‘
Home switch ‘

Negative limit switch

[
[

Motion profilel I [
[ < [
[

“H I

Motion profile 2 | : H

-L
Motion profile 3 ( LI
[

Figure 3-30 Motor running curve and speed in mode 13

e Motion profile 1: Deceleration point signal inactive at start, not hitting the reverse
limit switch.
Motion profile 2: HW signal inactive at start, hitting the reverse limit switch.
Motion profile 3: Deceleration point signal active at start.

6098h = 14
Home: Z signal

Deceleration point: home switch (HW)
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Motor Z signal

Home switch

Negative limit switch

[

[
Motion profile 1 I
[
|
\
[

( H
Motion profile 2

Motion profile 3

Figure 3-31 Motor running curve and speed in mode 14

Motion profile 1: Deceleration point signal inactive at start, not hitting the reverse

limit switch.

Motion profile 2: HW signal inactive at start, hitting the reverse limit switch.

Motion profile 3: Deceleration point signal active at start.

6098h = 17

Home: negative limit switch

Deceleration point: negative limit switch

Negative limit switch

Motion profile 1
i L

|
|
|
|
|
|
|
|
|
L [
|
|
|
|

Motion profile 2}—~

Figure 3-32 Motor running curve and speed in mode 17

Motion profile 1: Deceleration point signal inactive at start.
Motion profile 2: Deceleration point signal active at start.
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6098h =18
Home: positive limit switch

Deceleration point: positive limit switch

Positive limit switch

[
[
[
\ [
Motion profile 1 b
[
[
[
[

Motion profile 2 I -

Figure 3-33 Motor running curve and speed in mode 18
e Motion profile 1: Deceleration point signal inactive at start.
e Motion profile 2: Deceleration point signal active at start.
6098h =19
Home: home switch (HW)

Deceleration point: home switch (HW)

Home switch

[
[
[
[
Motion profile 1 | : L)
[
[
[
[
[

Motion profile 2

Figure 3-34 Motor running curve and speed in mode 19

e Motion profile 1: Deceleration point signal inactive at start.
e Motion profile 2: Deceleration point signal active at start.
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6098h =20
Home: home switch (HW)

Deceleration point: home switch (HW)

Home switch

| [

| [

| |

| H ! ‘

[

Trajectory 1 ! —L: |
‘ [

L |

| |

| [

-L |

Trajectory 2 L : :
| [

| |

[

Figure 3-35 Motor running curve and speed in mode 20

e Motion profile 1: Deceleration point signal inactive at start.
e Motion profile 2: Deceleration point signal active at start.

6098h =21
Home: home switch (HW)
Deceleration point: home switch (HW)

Home switch

Motion profile 1

Motion profile 2

L

Chu

Figure 3-36 Motor running curve and speed in mode 21

e Motion profile 1: Deceleration point signal inactive at start.
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e Motion profile 2: Deceleration point signal active at start.

6098h =22
Home: home switch (HW)

Deceleration point: home switch (HW)

Home switch

Motion profile 1

Motion profile 2

Figure 3-37 Motor running curve and speed in mode 20

e Motion profile 1: Deceleration point signal inactive at start.
e Motion profile 2: Deceleration point signal active at start.

6098h =23
Home: home switch (HW)

Deceleration point: home switch (HW)
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Home switch ——— |

I
|
Positive limit |
switch I
|
|
I

\

|

H |

Motion profile 1 ‘
L ‘

|

[

|

|

H 1

[
[
[
Motion profile 2 L
|
[
[
[

Motion profile 3 ,.L{

Figure 3-38 Motor running curve and speed in mode 23

e Motion profile 1: Deceleration point signal inactive at start, not hitting the positive
limit switch.

e Motion profile 2: HW signal inactive at start, hitting the positive limit switch.

e Motion profile 3: Deceleration point signal active at start.

6098h =24
Home: home switch (HW)

Deceleration point: home switch (HW)

Home switch

|
|
|
Positive limit I
T
|
I

|

|

I
switch T I
" | |
I |
Motion T | |
profile 1 L | |
I I I
L | !

Motion : : }—::

profile 2 L : -H :
| | |
L | |
| | I
Motion Ly |
profile 3 | | |
| I
| |

Figure 3-39 Motor running curve and speed in mode 24
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e Motion profile 1: Deceleration point signal inactive at start, not hitting the positive
limit switch.

e Motion profile 2: HW signal inactive at start, hitting the positive limit switch.

e Motion profile 3: Deceleration point signal active at start.

6098h =25
Home: home switch (HW)

Deceleration point: home switch (HW)
| |

Home switch —,—‘
| |
I I
Positive limit : :
I I
|

switch

[

H L |

Motion profile 1 | I
| -L |

[

[

Motion profile 2

Motion profile 3

Figure 3-40 Motor running curve and speed in mode 25

e Motion profile 1: Deceleration point signal inactive at start, not hitting the positive
limit switch.

e Motion profile 2: HW signal inactive at start, hitting the positive limit switch.

e Motion profile 3: Deceleration point signal active at start.

6098h =26
Home: home switch (HW)

Deceleration point: home switch (HW)
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Home switch

Positive limit
switch

Motion profile 1 \

Motion profile 2

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
Motion profile 3 |
[
Figure 3-41 Motor running curve and speed in mode 26

e Motion profile 1: Deceleration point signal inactive at start, not hitting the positive
limit switch.

e Motion profile 2: HW signal inactive at start, hitting the positive limit switch.

e Motion profile 3: Deceleration point signal active at start.

6098h =27
Home: home switch (HW)

Deceleration point: home switch (HW)

Home switch

Negative limit switch |

Motion profile 1

I I

| |

| |

T T

| |

| |

I I

I Li

| |

I I

-H | |
Motion profile 2 < | | |
H L Ly

| |

| |

I I

| I

| |

I I

| |

[
[
[
Motion profile 3 |
[
[
[

L.

Figure 3-42 Motor running curve and speed in mode 27
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e Motion profile 1: Deceleration point signal inactive at start, not hitting the reverse
limit switch.

e Motion profile 2: HW signal inactive at start, hitting the reverse limit switch.

e Motion profile 3: Deceleration point signal active at start.

6098h =28
Home: home switch (HW)

Deceleration point: home switch (HW)
| [

[
Home switch

Negative limit switch

|
|
|
|
|
1
L !

Motion profile 1

|

|

|

|

|

[ lL
|

Do-

|

|

L

a .

Motion profile 2
)
L

o

Figure 3-43 Motor running curve and speed in mode 28

[

[

[

[

[

[

[

[

[

[

H |
[

[

|

[

[

[

[

Motion profile 3 |
[
[
[

e Motion profile 1: Deceleration point signal inactive at start, not hitting the reverse
limit switch.
Motion profile 2: HW signal inactive at start, hitting the reverse limit switch.
Motion profile 3: Deceleration point signal active at start.

6098h =29
Home: home switch (HW)

Deceleration point: home switch (HW)
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Home switch

Negative limit switch

Motion profile 1

-H ‘
[
) H
Motion profile 2 |
| -L
[
| oy
‘ [
I -L
Motion profile 3 [ |
‘ L
[
[

Figure 3-44 Motor running curve and speed in mode 29

e Motion profile 1: Deceleration point signal inactive at start, not hitting the reverse
limit switch.

e Motion profile 2: HW signal inactive at start, hitting the reverse limit switch.

e Motion profile 3: Deceleration point signal active at start.

6098h =30
Home: home switch (HW)

Deceleration point: home switch (HW)
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Home switch
Negative limit switch |

[
[
[
Motion profile 1 [
[
[

-H

|

|

|

T

|

|

|

I

|

|
|
| H |
Motion profile2 \
| "
|
|
|

|

|
Motion profile 3 :<—{

|

Figure 3-45 Motor running curve and speed in mode 30

e Motion profile 1: Deceleration point signal inactive at start, not hitting the reverse
limit switch.

e Motion profile 2: HW signal inactive at start, hitting the reverse limit switch.

e Motion profile 3: Deceleration point signal active at start.

6098h =31 and 32

This mode is not defined in the CiA402 protocol. It can be used for extension purpose.

6098h =33/34
Home: Z signal

Deceleration point: None

[
[
Motor Z signal H
[
[
[
[

.;{

Motion profile 1

Figure 3-46 Motor running curve and speed in mode 33

e Motion profile 1: The motor runs in the reverse direction at low speed and stops at
the first Z signal..
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L
Motion profile 1

|
I
Motor Z signal ﬂ
|
|
I
|
|
I
|

Figure 3-47 Motor running curve and speed in mode 34

e Motion profile 1: The motor runs in the forward direction at low speed and stops at
the first Z signal..

6098h = 35

Motor Z signal H

Current position as the home

Motion profile 1

Figure 3-48 Motor running curve and speed in mode 35

Homing mode 35: The present position is taken as the mechanical home. After
homing is triggered (control word 6040h: OXOF — Ox1F).

6098h =-1

The motor runs in the reverse direction at high speed first. If the status where the
torque reaches the limit and the speed is near zero after the axis hits the mechanical
limit persists, it indicates the axis has reached the mechanical limit position. In this
case, the motor runs in the forward direction at low speed and stops after reaching
the rising edge of the Z signal for the first time.

Motor Z signal H

Mechanical limit

Motion profile 1 Lo

Figure 3-49 Motor running curve and speed in mode -1
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6098h = -2

The servo motor runs in the forward direction at a high speed first. If the torque
reaches the limit and the speed is near zero when the motor hits the mechanical limit,
and such status persists, it indicates the motor reaches the mechanical limit position.
In this case, the motor runs in the reverse direction at a low speed and stops at the
first Z signal after reaching the rising edge.

Motor Z signal

Mechanical limit

Motion profile 1

Figure 3-50 Motor running curve and speed in mode -2

6098h = -3

Home: Z signal

Deceleration point: None

If the single-turn position is close to the reverse home, the homing profile is
motion profile 1.
If the single-turn position is close to the forward home, the homing profile is
motion profile 2.

Motor Z signal H

Motion profile 1

Motion profile 2 }—L,

Figure 3-51 Motor running curve and speed in mode -3

Motion profile 1: The motor runs in the reverse direction at low speed and stops at
the first Z signal.
Motion profile 2: The motor runs in the forward direction at low speed and stops at
the first Z signal.
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3.9

Note

Evaluation conditions for torque homing:

L]

When 6098h=-3, after the motor reaches the hard limit, and the torque feedback
reaches the limit value defined in H05.58 (mechanical limit homing torque
evaluation value), the first Z signal in the reverse direction is searched for and
regarded as the home after the motor stops.

When 6098h =-2/-1, the limit value is the minimum of H05.58 (mechanical limit
homing torque evaluation value), 6072h (maximum torque command), 60EOh
(forward torque limit) and 60E1h (reverse torque limit).

Position Control Mode

Note

In position control mode, model N only supports multi-position.

% Definition of terms:

reference input

Frequency-division output frEechZdnecryr

"Reference unit": Refers to the minimum identifiable value input from the host
controller to the drive.

Encoder unit: Refers to the value of the input reference multiplied/divided by the
electronic gear ratio.

Position control mode

feedfovwavd
Deviation Motor

g-counter : Speed Current
Posmon pee: u
loopgam loop control loop control

Speed
feedback

Speed
calculation

Position Position
Electronic
reference source reference

and direction gear ratio filter

£ ) Encoder

division
output

Figure 3-52 Position control diagram

Set H02.00 (Control mode) to 1 (Position control mode) through the keypad or
Inovance software tool to make the drive operate in the position control mode. Set
the drive parameters based on the mechanical structure and technical indicators.

The following describes basic parameter settings for the position control mode.
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Host controller

Pulse input

Drive

11
[T
W]

PosDirSel input

Set pulse input —— E-gearratio

—— Filter reference —

Inhibit input

Reference direction selection

Pulselnhibit inpu

Reference inhibit

ClrPosErr inpult

Position error clear

FD pulse output

Frequency division output

COIN output

NEAR output

‘ Positioning completed/near

Position
controller

1

Figure 3-53 Signal exchange between the drive and the host controller
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3.9.1 Function Block Diagram

Pulse reference

Pulseform  H05.15
Input terminal H05.01| 1
Filtertime  Hon2?

HOA.30
Max. frequency HOA.09

Position
reference

Position reference
(reference unit)

7
|
|
|

Electronic gear ratio

Position reference

7

(encoder unit)

" Gain switchover
Stepreference |, (;"U“S'gfn PUISE?'EOESV ;g)olulm" Position reference filter
Position reference direction 4 - - / 2" gain mode H08.08
Stepreference  H05.05 =) uniN.27 ™ ligroup  H05.07/H05.09 Averagefilter 1 H05.06 Sw\%chuvevconmuon H08.00.
Steptrigger  FuniN.20 | 2egow  HOS1LHES.3 Averagefilter2  H05.70 Switchover delay 08.10.
| [Gearratioswitchover H05.39 Low-pass filter  H05.04 Switchover level Ho8.11
1 Switchover dead time  H08.12
Multi-position reference J Switchover time H0.13
Reference setting group H11 3 )
Referencetrigger  FuniN.28 !
I
I -
1 Speed feedfoward Torque feedforward
| Feedward N
| b o lsclecion  HO519 feedvard e
I Filter time. H08.18,
Fitertime »
| Feedfoward gain H08.19 Feedfoward gain HO8.21
I N
| Positon devation Position deviation ot
} 1 | teferenceunt) v | lencoderunit) (RPM)
I I —
Lo | Position regulator Speed regulator Torque reference]
! ! Gain Gain \megra\__> low-pass filter
‘%’ < ’@ L group 0802 1 group  HO.00 HO.01 5 +® ™| 1 group  HOT.05
) 2¢ group H08.05 - 2 group HO8.03 H08.04| 2group  HOT.06
I
|
I
I
! Speed feedback filter|
Notch
Inverse calculation Filter option H08.22,
of electronic gear Cutoff Frequency Width Attenuation
ratio frequency  H08.23 Lnotch  H03.12 H09.13 HOS14
2¥notch H09.15 H09.16 HO9.17
3enotch H09.18 H09.19 H09.20
- - 4notch  H09.21 H09.22 H09.23
 Position feedback Motor speed
ly ' (encoderunit v RPM)
| ! [ ——
| ! Disturbance observer| | Toraue limit
|
Speed detection = pensstion
gain H930
Fitertime  H09.31
Internal torque'
. — - Lk T reference (%)
Frequency-division output / \ / \ T
Encoder Motor  -———— Current contro| -s——————4
Frequency- | Frequency-dvson pulses HIS 7
diison output | Puseautputsource  HI5.38 \
A B Z

(-

Load

" Main
power

supply /

Figure 3-54 Block diagram of position control

3.9.2 Position Reference Input

The position reference input setting includes the position reference source, position
reference direction, and FunIN.13 (Position reference inhibited).
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Position reference
inhibit
FuniIN.13
Position reference
direction switchover
FunIN.27

Position
reference
Reference
being zero
Reference
direction

Figure 3-55 Position reference input setting

Position reference source

In the position control mode, set the position reference source in H05.00 first.

High/Low-speed
pulse selection

H05.01
I Pulse reference inhibit
' FuniN.37
|
i

Low-speed
pulse reference !
I
i
High-speed
pulse reference
Pulse reference
being zero

Step reference enable
FunIN.20

0-Pulse reference

Step reference e 1-Step reference
H05.05

Multi-position
reference enable

FuniN.28
i
I
i
i
Multi-position - 2-Multi-position reference
parameters
H11

Position reference
source
H05.00

Figure 3-56 Setting the position reference source

Y¢ Related parameters:
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Communi
Parame i . Change
cation Name Value Default Unit
ter Mode
Address
H05.00 | 2005-01h | Primary 0: Pulse reference 0 - Real-time
position 1: Step reference
reference 2: Multi-position reference
source Note: For model N, only “2: Multi-

position reference” is available.

e Pulse reference as the source (H05.00 = 0)
Perform the following operations to obtain the correct pulse reference form.

Start

Confirm the pulse
reference input
terminal.

Filter the pulse
input pin.

Set the pulse
reference form.

End

Low/High-speed pulse input terminal
(H05.01)

Filters interference signals.
Filter time constant of low-speed pulse input pin (H0A.24)
Filter time constant of high-speed pulse input pin (H0A.30)

Direction+Pulse
Phase A+Phase B quadrature pulse
CW+CCW

Figure 3-57 Flowchart for setting the pulse reference as the source

» Pulse reference input terminals
The drive provides two groups of pulse input terminals.
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Drive
2.4kQ
3
PULLHI |35 2.4kQ
PULSE+] 41 2400
PULSE-|43 =
Low speed pulse 2.4k0
position instruction 2.4kQ
SIGN+|37 2400
SIGN- 39 :'_‘F@

") HPULSE438
High speed pulse <[>< / HPULSE~|36 J>
position instruction
max. 4MHz pt HSIGN+[42
‘R . HsIGN-40 >
GND47 GND |29 ol

The low-speed pulse input terminals (PULSE+, PULSE-, SIGN+, SIGN-) receive
open-collector input (maximum single input frequency is 200 kpps).

The high-speed pulse input terminals (HPULSE+, HPULSE-, HSIGN+, HSIGN-)
only receive differential input (maximum single input frequency is 4 Mpps).

Note

Low-speed pulses and high-speed pulses are not allowed to be connected simultaneously.

¥t Related parameters:

Communi

Parame i . Change
cation Name Value Default Unit
ter Mode
Address
HO05.01 | 2005-02h | Position pulse | 0: Low speed 0 - At stop

reference input | 1: High speed

terminal

For details on the interface circuit, see SV670-INT Series Servo Drive Hardware
Guide.
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Table 3-5 Specifications of pulse input

Maximum Input

Pulse Type Voltage
VP Frequency g Forward Current
High-speed lefgrennal aM 5V <15mA
pulse signal
D|ffgrent|al 200k 5V <15mA
Low-speed signal
pulse Open-collector 200k 24V <15mA
signal "

» Pulse input pin filter

Set the pin filter time for input terminals of low-speed and high-seed pulses.
This is to prevent motor malfunction caused by interference signals.

¥¢ Related parameters:

Communi
Parame i . Change
cation Name Value Default Unit
ter Mode
Address
HOA.24 | 200A-19h | Filter time 0 ns-255 ns 30 25ns At stop
constant of
low-speed
pulse input
terminal
HOA.30 | 200A-1Fh | Filter time 0 ns-255 ns 2 ns At stop
constant of
high-speed
pulse input
terminal

If the filter time constant for pulse input pins is t r, the minimum width of input
signals is t min, then the input signals before and after filtering are as follows.
The filtered input signals will be delayed for t F over the unfiltered ones.

Width <t,, high level
is maintained.

<t

>1;F

—
|
\

Input signal

Width <t,, low level
£ <t is maintained.

Min. width of input signal t

min_|

Filtered signal
il
tF

Figure 3-58 Example of filtered signal waveform
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The pulse input pin filter time tF must meet the following requirement: tf <
(20% to 25%) t min

The recommended filter parameter setting based on the maximum frequency
(minimum width) of input pulses is described in the following table.

Table 3-6 Recommended filter time constant

) Related Maximum Frequency | Recommended Filter Time
Pulse Input Terminal
Parameters of Input Pulses Constant (25 ns)

Low- <167 kbps 30

ow speed pulse HOA24 p

input terminal 167 kbps to 200 kbps 20

ioh- 200 kppsto 1 M 5
High-speed pulse HOA30 pp

input terminal >1 Mpps 3

For example, if the filter time constant is set to 30, the actual filter time is 30 x
25=750ns.

» Pulse reference form
The drive supports the following three types of pulse references:

= Direction + Pulse (positive or negative logic)
s Phase A+ Phase B quadrature pulse, quadrupled frequency
= CW+CCW

Set the pulse reference form appropriate for the host controller or other pulse
generators.

Y Related parameters:

Communi
Parame i X Change
cation Name Value Default Unit
ter Mode
Address
HO05.15 2005-10h | Pulse reference | 0: Direction + Pulse, positive logic 0 - At stop
form 1: Direction + Pulse, negative logic

2: Phase A + phase B quadrature pulse,
quadrupled frequency
3:CW+CCwW
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Table 3-7 Descriptions of the pulse form

Pulse input

H02.02 | H05.15 ; Signal Diagram of forward pulses Diagram of reverse pulses
orm
FA’UISQA N PULSE PULSE PULSE
0 Direction oN tut t3 s
posiive Logic > SIGN- = High SIGN k= Low
Pulse +
Direction PULSE PULSE PULSE
! Negative SIGN tl: 6t Low tty t3
i = Er—
Logic SIGN k= low SIGN | High
0
Phase A + Phase A leads phase B by 90°. Phase B leads phase A by 90°.
Phase B | PULSE (phase
5 Quadrature A) PhaseA_J...l , [ [ PhaseA — L I L
pulse SIGN (phase Phase B Gty RARA
ase DR —
Quadrupled B) t ts Phase B t4‘ iy
frequency
PULSE (CW) | ¢y w -
3 CW+CCW -y Tk ot e
SIGN (CCW) | DL o e
Pulse + M
o PULSE PULSE PULSE
0 Direction SI6N it ts tht, ts
Positive Logic SIGN - low SIGN W
Pulse + s
Direction PULSE PULSE — == [ | [ | PULSE w
! Negative SIGN Lt ts tl: Hhts
i b Low
Logic SIGN 1 High SIGN
1
Phase A+ Phase B leads phase A by 90°. Phase A leads phase B by 90°.
Phase B | PULSE (phase
5 Quadrature A) Phase Am Phase A u;‘t? |
o
pulse SIGN (phase
Ph Bm PhaseB__ [ [ |
Quadrupled B) ase T
frequency
3 CWHCCW PULSE (Cw) [cw W e L e
* t ts 65t
SIGN (CCW) | cew i e cew 4”:1:5\_!_\_!7

The following table describes the maximum frequencies and minimum time
widths of position pulse references corresponding to different input terminals.
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Table 3-8 Specifications of pulse references

Single-channel max. input o .
. Min. Time Width
Input terminal frequency
(us)
(pps)
tl 0.125
2 0.125
High-speed pulse input aM t3 0.125
terminal t4 0.0625
t5 0.125
t6 0.125
tl 2.5
2 2.5
Low-speed pulse input t3 2.5
terminal 200k t4 1.25
t5 2.5
t6 2.5

The rising time and falling time of position pulse references must be shorter
than 0.1 us.

m Pulse reference frequency
Set the maximum position pulse frequency in HOA.09.

= EB01.0 (Pulse input error) occurs when the actual input pulse frequency

exceeds HOA.09.
¥t Related parameters:
Communi
Parame i . Change
cation Name Value Default Unit
ter Mode
Address
HOA.09 | 200A-0Ah | Max. pulse 100 kHz-16000 kHz 16000 kHz At stop
input
frequency in
position
control

e Step reference as position reference source (H05.00 = 1)

ACaution

When the S-ON (Servo ON) signal is active, the motor is locked when the step reference is
disabled or in the rotational state when the step reference is enabled. After H05.05 (Step
reference) is done executing, the motor stays locked when no step reference is triggered

again.
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The drive supports step operation, which means the drive can operate at a fixed
speed until the set displacement is reached. The setting flowchart is as follows.

Set the motor Motor speed (V) = 24 x Electronic
speedthrough | _ _ _ _ _ _ _ _ _ _ gear ratio (rpm)
electronic The motor speed cannot exceed
gear ratio. 1500 rpm.
Setthetarget | _ _ _ _ _ _ _ _ _ _ Target displacement:
displacement. HO05.05 x Electronic gear ratio
Enablethe | Activate the DI assigned
step reference. -0 = with FuniN.20.
End

Figure 3-59 Flowchart for setting step reference as the position reference source

V. o/ RPM

motor

1500 F————-———————-

24 x Electronic gear ratio - — — -

0‘ PosStep Time (t)
active

Figure 3-60 Motor operating curve (H05.00 = 1)

The hatched area in the preceding figure indicates the motor displacement:

H05.05 x Electronic gear ratio (encoder unit).

= Relationship between the motor speed and electronic gear ratio
When the step reference is used as the position reference source, the set motor
speed will be converted based on the following formula. The motor speed in
this case cannot exceed 1500 rpm.

V_ o = 24 x Electronic gear ratio (rpm)

motor
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s Motor displacement
When the step reference is used as the position reference source, the sum of
position references (reference unit) is set in H05.05. The sign of the setpoint of
HO05.05 determines the motor direction of rotation.

¥¢ Related parameters:

Communi
Parame i . Change
cation Name Value Default Unit
ter Mode
Address
HO05.05 2005-06h | Step amount -9999 to +9999 50 Refer At stop

ence

unit

n Step reference
To use the step reference as the position reference source, assign FunIN.20
(PosStep, step reference enable) to a certain DI of the drive, and set the active
logic of this DI.

Y¢ Related parameters:

Code Name Function Name Function

S-ON:

Active: The position reference defined by
FunIN.20 PosStep | Step reference | H05.05 is input to the servo drive, driving the
motor to run.

Invalid: Servo motor in locked state

FunIN.20 (Step reference enable) is edge-triggered. The motor is locked after
the step reference is done executing. When FunIN.20 is triggered again, the
motor executes the step reference defined by H05.05 again.

e Multi-position reference as the position reference source (H05.00 = 2)
The servo drive supports multi-position operation. It stores 16 position references;
the displacement, maximum running speed, and acceleration/deceleration time of
each can be set. The interval time and switchover mode between positions can
also be set according to actual requirements. The setting flowchart is as follows.
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Start

Set the
multi-position
operation mode.

Set multi-position
motion profile.

Set the electronic
gearratio.

Activate the DI

used to enable

multi-position
references.

End

¢ Multi-position operation mode: H11.00

o Number of displacement references in multi-position mode: H11.01

o Start position upon restart after pause: H11.02
__________ o Time unit: H11.03
.
.

Displacement reference type: H11.04
Start position of sequential operation: H11.05

—————————— Set parameters related to the motion profile of each displacement.

—————————— Set motor displacement through the electronic gear ratio.

__________ Activate the DI assigned with FuniIN.28.

Figure 3-61 Flowchart for setting the multi-position reference as the source

= Setting the

multi-position operation mode

¥¢ Related parameters:

Communi
Parame i X Change
cation Name Value Default Unit
ter Mode
Address
H11.00 2011-01h | Multi-position | 0: Single run (number of displacements 1 - At stop
running mode | selected in H11.01)
1: Cyclic operation (number of
displacement selected in H11.01)
2: DI-based operation (selected by DI)
3: Sequential operation
5: Axis-controlled continuous operation
H11.01 2011-02h | Number of 1-16 1 - At stop
displacement
references in
multi-position
mode
H11.02 2011-03h | Starting 0: Continue to execute the unexecuted 0 - At stop
displacement | displacements
No. after pause | 1: Start from displacement 1
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Communi
Parame i . Change
cation Name Value Default Unit
ter Mode
Address
H11.03 2011-04h | Interval time 0: ms 0 At stop
unit L:s
H11.04 2011-05h | Displacement | 0: Relative displacement reference 0 Real-time
reference type | 1: Absolute displacement reference
H11.05 | 2011-06h | Starting 0-16 0 - At stop
displacement
No. in
sequential
operation

1. Individual operation (H11.00 = 0)

Table 3-9 Description of individual operation

Description

Operating Curve

« The drive stops after one cycle of
operation.

o The drive switches to the next
displacement automatically.

o The interval time between displacements
can be set as needed.

o The PoslnSen (multi-position reference
enable) signal is level-triggered.

Speed (V) Displacement 1

Vimax
Displacement 2
V2max ~ PER
S2
! e Timen
Waiting time

V 1max, V 2max : maximum operating speeds

in displacement 1 and displacement 2

S1,S2:displacement 1 and displacement 2

« The positioning completed signal is active
after each displacement is reached.

o If the PosInsen signal is switched off
during operation, the drive abandons the
unfinished displacement and stops. The
COIN (positioning completed) signal is
activated after the drive stops.

o After the PoslnSen signal is enabled again,
the drive executes the displacement
defined by H11.02.

o If the S-ON signal is switched off during
operation, the motor stops as defined by
H02.05 (Stop mode at S-ON OFF). The
COIN (positioning completed) signal is
deactivated after the motor stops.

o When a certain displacement is in
progress, the logic change of the DI
assigned with FunIN.27 (PosDirSel) does
not affect the operating direction in this
displacement.
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% Definition of terms:

A complete operation cycle covers all the position references defined by

H11.01.
2. Cyclic running (H11.00=1)

Table 3-10 Descriptions of cyclic operation

Description

Operating Curve

o The drive starts from displacement 1 again
after each cycle of operation.

o The drive switches to the next
displacement automatically.

o The interval time between displacements
can be set as needed.

« The cyclic operation mode is kept when
the FuniIN.28 (Multi-position reference
enable) is active.

o The PosInSen (multi-position reference
enable) signal is level-triggered.

Speed (V)

Displacement 1
Vimax

Displacement 2

B

! — \—‘ — Time (t)

Waiting time

V2max

V 1max, V 2max : maximum operating speeds

in displacement 1 and displacement 2

S1,S2:displacement 1 and displacement 2

« The positioning completed signal is active
after each displacement is reached.

o If the PosInsen signal is switched off
during operation, the drive abandons the
unfinished displacement and stops. The
COIN (positioning completed) signal is
activated after the drive stops.

o« After the PoslnSen signal is enabled again,
the drive executes the displacement
defined by H11.02.

o If the S-ON signal is switched off during
operation, the motor stops as defined by
H02.05 (Stop mode at S-ON OFF). The
COIN (positioning completed) signal is
deactivated after the motor stops.

o When a certain displacement is in
progress, the logic change of the DI
assigned with FunIN.27 (PosDirSel) does
not affect the operating direction in this
displacement.

3. DI-based operation (H11.00 = 2)
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Table 3-11 Descriptions of DI-based operation

Description

Operating Curve

« The displacement to be executed next can
be set when the current displacement is in
progress. The motor stops after current
displacement is done executing. After the
PoslnSen (position reference enable)
signal is enabled again, the present
displacement will be executed.

o The speed No. is determined by the DI
logic.

« The interval time between displacements
is determined by the command delay of
the host controller.

o The PosInSen (multi-position reference
enable) signal is edge-triggered.

Speed (V)

PosInSen

activated
Displacement x

PosInSen
activated again

Vxmax | — —

Displacement y

|

Vymax | — — —
|

|

Sy

Time area that can be
used to set displacement y

V xmax , V ymax : maximum operating speeds

in displacement x and displacement y

Sx, Sy:displacement x and displacement y

« The positioning completed signal is active
after each displacement is reached.

o If the PosInsen (multi-position reference
enable) signal is switched off during
operation, the drive continues to execute
the unfinished displacement and outputs
the COIN (positioning completed) signal.

o The displacements must be switched in
the following sequence:

a. Wait until displacement x is done
executing before switching the
displacement no..

b. When displacement x is in progress or
done, switch off the PosInSen (multi-
position reference enable) signal first,
and then change the displacement No.
from x to y (if x = y, the drive executes
displacement x again).

c. After displacement x is done executing,
switch on the PoslnSen (multi-position
reference enable) signal again to make
the drive execute displacement y.

o If the S-ON signal is switched off during
operation, the motor stops as defined by
H02.05 (Stop mode at S-ON OFF). The
COIN (positioning completed) signal is
deactivated after the motor stops.

« When a certain displacement is in
progress, the logic change of the DI
assigned with FunIN.27 (PosDirSel) does
not affect the operating direction in this
displacement.
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In the multi-position operation mode, assign four Dis with FunIN.6 to
FunIN.9 respectively, and set the active logic of these Dls.

Speed
reference
vV F————
Segment 1
T - - - - - - = I
0 | = T
| | [ I I Timet
| | | | |
| | I Segment 2 |
- T I
| |
| |
| |
| |
| |
| |
| |
| |

con [ 1 [

Figure 3-62 Multi-position sequence diagram

Note

o [1] The PosInSen signal is edge-triggered. The minimum signal widths required by
the normal DI and high-speed DI are 3 ms and 0.25 ms respectively.

o [2] Area for switching the displacement No.: Refers to the range that start from the
moment the last position reference is done transmitting to the moment the next
PosInSen (multi-position reference enable) signal is activated again.

e [3]When a normal Dl is used, an effective signal width of 0.125 ms must be kept.

Y¢ Related parameters:
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Code Name Function Name Function
FunIN.6 | CMD1 gxiltté;sfgfyce The displacement No. is a 4-bit binary.
Multi-reference The relationship between the
FunIN.7 CMD2 . displacement No. and CMD1 to CMD4 is
switchover 2 .
- shown in "Table 3-12 " on page 188.
FuniNg | cmp3 | Multi-reference The DI logic is level-triggered. The CMD
switchover 3 value is 1 upon active level input or 0
FuniNG | cmpa | Multi-reference upon inactive level input.
switchover 4

Table 3-12 Relationship between the displacement No. and CMD1 to CMD4

CMD4 CMD3 CMD2 CMD1 Segment No.
0 0 0 0 1
0 0 0 1 2
1 1 1 1 16

4. Sequential running (H11.00 = 3)
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Table 3-13 Descriptions of sequential operation

Description

Operating Curve

« The drive stops after one cycle of
operation.

¢ (H11.05=00rH11.05>H11.01).

o The starting displacement after the
first cycle of operation is defined by
H11.05.

« The drive switches to the next
displacement automatically.

« There is no interval time between
displacements.

o The PosInSen (multi-position
reference enable) signal is level-
triggered.

V 1max, V 2max : maximum operating speeds in
displacement 1 and displacement 2
S1,S2:displacement 1 and displacement 2

« The positioning completed signal is active after
each displacement is reached.

« If the PosiInsen signal is switched off during
operation, the drive abandons the unfinished
displacement and stops. The COIN (positioning
completed) signal is activated after the drive
stops.

o After the PoslnSen signal is enabled again, the
drive executes the displacement defined by
H11.02.

o If the S-ON signal is switched off during
operation, the motor stops as defined by H02.05
(Stop mode at S-ON OFF). The COIN (positioning
completed) signal is deactivated after the motor
stops.

« When a certain displacement is in progress, the
logic change of the DI assigned with FunIN.27
(PosDirSel) does not affect the operating
direction in this displacement.

5. Axis-controlled continuous operation (H11.00 = 5)
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Table 3-14 Description of axis-controlled continuous operation

Description

Operating Curve

« The drives executes one
displacement only.

« The individual operation mode,
sequential operation mode, and
interrupted operation mode are
included.

o The PosInSen (multi-position
reference enable) signal is level-
triggered.

Individual operation

Multi-position
riggered
FuniN.42/FuniN 43
triggered later

/ HIL12 HiL12

/

J/

FUnOUT23=1

The PosInSen (multi-position reference enable)
signal is triggered only once (FunIN.43/42
triggered later). The drive stops after executing
the distance defined by H11.12.

Sequential operation

1st H11-12 done
executing

FunIN.43 active, continue
to execute the 1st H11.12

Multi-position and \

FunIN.43 triggered
\ nd H1142
\ HILLD
\

FunOUT.23=1 FunOUT.23=0 FunOUT.23=1

The PosInSen (multi-position reference enable)
signal is triggered only once. Write H11.12 again
and activate FunIN.43 when the distance defined
by the first H11.12 is still in progress.After
receiving the new distance (or speed), which is
the second H11.12, the drive continues executing
the first H11.12 until the distance defined by the
first H11.12 is done. Then it starts to execute the
second H11.12 directly. The travel distance
therefore is the sum of the first H11.12 and the
second H11.12.

Interrupted operation

FunlIN.42 active, executing
the next H11.12 directly

Multi-position and
FunIN.42 triggered

isplasementdependent
on.the trigger position

FunOUT.23=1

The PoslnSen (Multi-position reference enable)
signal is triggered only once. Write H11.12 (such
as 1000000) again and activate FunIN.42 when
the first H11.12 (such as 9000000) is still in
progress. After receiving the new distance (or
speed), which is the second H11.12, the drive
stops executing the first H11.12 and turns to
executing the second H11.12.
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Y¢ Related parameters:

Code Name Function Name Function
Active: Newly written
Axis control command activated
FunIN.42 AxisCtrlExeclmmed |command executed |immediately
immediately Inactive: Newly written

command not activated
Active: Newly written

Axis control command activated after
. command not current displacement is done
FunIN.43 AxisCtrlExecNext executed executing
immediately Inactive: Newly written

command not activated
Active: Next command input
allowed

Inactive: Next command input
inhibited

FunOUT.23 WrNextBlockEn ~ |Command input

= Setting multi-position operating curve
A total of 16 position references can be set during multi-position operation. The
displacement, maximum operating speed, acceleration/deceleration time, and
interval time between displacements can be set separately. The following takes
displacement 1 as an example.

¥¢ Related parameters:

Communi
Parame i . Change
cation Name Value Default Unit
ter Mode
Address
H11.12 2011-0Dh | Displacement 1 | -1073741824 to 1073741824 10000 Refer Real-time
ence
unit
H11.14 2011-0Fh | Max. speed of | 1 rpm to 10000 rpm 200 RPM Real-time
displacement 1
H11.15 2011-10h | Acc/Dec time of | 0 ms—65535 ms 10 ms Real-time
displacement 1
H11.16 2011-11h | Interval time 0 ms(s) to 10000 ms(s) 10 ms (s) Real-time
after
displacement 1

The actual operating curve of the motor based on preceding settings is shown
in the following figure.
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Motor speed (V)

Max. operatingspeed | _
(H11.14)

Motor displacement:
(H11.12) x Electronic gear ratio

Acceleration/
Deceleration

time (t)

‘ Time (t)

Interval time
(H11.16)

Figure 3-63 Motor operating curve in displacement 1

Actual time (t) taken to accelerate to H11.14:

t

(H11.14)
1000

x (H11.15)

For settings of other 15 parameters, see SV670-INT Series Servo Drive

Parameter Guide.

= Setting multi-position reference enable mode
To use the multi-position reference as the position reference source, assign
FunIN.28 (PosInSen, multi-position reference enable) to a certain DI of the
drive, and set the active logic of this DI.

YrRelated function No.:

Code Name

Function Name

Function

FuniIN.28 PosInSen

Multi-position
reference enable

Active: The motor executes the
multi-position reference.
Invalid: Servo motor in locked
state

Note:

e When H11.00issetto 0, 1, or
3, the logic of the DI assigned
with the PosInSen signal is
level-triggered.

o« When H11.00 is set to 2, the
logic of the DI assigned with
the PosInSen signal is edge-
triggered.

Position reference direction

A DI can be used to change the position reference direction, so as to change the
motor direction of rotation. Assign FunIN.27 (PosDirSel, position reference direction)
to a DI of the drive, and set the active logic of this DI.
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Y¢ Related parameters:

Code Name Function Name Function
Inactive: Actual position
reference direction same as

FuniN.27 PosDirSel Position reference |the set direction

direction

Active: Actual position
reference direction opposite
to the set direction

The actual motor direction is related to the rotating direction in H02.02, positive/
negative of position reference, position reference direction (FunIN.27).

Table 3-15 Motor direction of rotation

Sign of Position

H02.02 FunIN.27 Direction of Rotation
Reference
0 + Inactive ccw
0 + Active cw
0 - Inactive cw
0 Active ccw
1 Inactive cw
1 Active ccw
1 - Inactive ccw
1 - Active any

Position reference inhibited

FunIN.13 (Inhibit) and FunIN.37 (Pulselnhibit) are used to inhibit position references
and pulse references.

Position reference inhibited
The drive sets all the position references to 0, which means it does not respond to
any internal or external position references, and the motor is in the locked state in
the position control mode. In this case, the drive can switch to other control

modes to continue operating.

To use FunIN.13 (Inhibit, position reference inhibited), assign FunIN.13 to a certain
DI and set the active logic of this DI. It is recommended to use the high-speed DI
(DI7 or DI8) terminal.
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Input
position
reference

Inhibit ON OFF ON

Actual response
to the position
reference

Figure 3-64 Waveform example for position reference inhibited

YrRelated function No.:

Function .
Code Name Function
Name

Inactive: The drive responds to position references in

Position the position control mode.

FunIN.13 | Inhibit |reference Active: The drive does not respond to any internal or

inhibited external position references in the position control

modes.

Pulse reference inhibited

The drive sets all the pulse references to 0, which means it does not respond to
any pulse references inputted from the pulse input terminal but it can respond to
position references in other forms in the position control mode. In this case, the
drive can be switched to other control modes to continue operating.

When pulse reference inhibition is activated in the position control mode, no other
forms of position references are used and pulse signals are input in the pulse input
terminal, the input position reference counter (H0b.13) stops counting.

If position references in other forms are used in the position control mode, the
input position reference counter (HOb.13) continues counting the these position
references, and these references will be executed.

To use FunIN.37 (Pulselnhibit, pulse reference inhibit), assign FunIN.37 to a certain
DI and set the active logic of this DI. It is recommended to use the high-speed DI
(DI7 or DI8) terminal.
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External pulse
position reference

Internal position
reference

Pulselnhibit ON OFF [1]

Actual response |
to pulse reference

Figure 3-65 Waveform example for pulse reference inhibited

Note

[1] When Dl is used, keep an interval of at least 0.5 ms from the moment the DI logic is deac-
tivated to the moment the internal position reference is inputted.

YeRelated function No.:

Code Name Function Name Function

When the position reference
source is pulse reference
(H05.00 = 0) in the position
Pulse reference |control mode:

inhibited Inactive: The drive responds to
pulse references.
Active: The drive does not
respond to pulse references.

FunIN.37 Pulselnhibit

3.9.3 Reference Frequency Division/Multiplication (Electronic Gear Ratio)

Definition of the electronic gear ratio

In the position control mode, the input position reference (reference unit) defines the
load displacement; the motor position reference (encoder unit) defines the motor
displacement. The electronic gear ratio is used to establish a proportional
relationship between the input position reference and motor position reference.
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The electronic gear ratio, which allows frequency division (electronic gear ratio < 1) or
frequency multiplication (electronic gear ratio > 1), can be used to set the actual
displacement corresponding to the input position reference per reference unit, or
used to increase the position reference frequency when the motor speed needed
cannot be fulfilled due to limited pulse output frequency of the host controller or
limited parameter value range.

% Definition of terms:

o "Reference unit": Refers to the minimum identifiable value input from the host
controller to the drive.

e Encoder unit: Refers to the value of the input reference multiplied/divided by the
electronic gear ratio.

Procedure for setting the electronic gear ratio

The electronic gear ratio varies with the mechanical structure. Set the electronic gear
ratio according to the following flowchart.
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Confirm Confirm the reduction ratio, ball screw lead,
mechanical | @ — — — — — - —————— = gear diameter in gear transmission, and belt
parameters. pulley diameter in belt pulley transmission.
Confirm the

encoder | @ — — — — — — — — — — —— — —

1 Confirm the resolution of the motor encoder.
resolution.

Confirm the load . . I P
displacement | o — — _ _ _ _ _ _ _ __ _ _ Confirm mechanical specifications, positioning
per pulse. preceision, and the load displacement per pulse.

Calculate the
position reference Calculate the position pulses needed per revolution
valueneededper | — — — — — — — — — — — — — — of the load shaft based on the mechanical parameters

revolution of the and the load displacement per pulse.
load shaft.

Calculate the B Encoder resolution
electronic | ——— ———— — —— —— —— Electronic gear ratio ——= x Reduction ratio
gear ratio. A Number of position reference pulses
(reference unit) per revolution
of the load shaft

Set parameters. -—— === == = = Set parameters according to the electronic gear ratio calculated.

End

Figure 3-66 Procedure for setting the electronic gear ratio

See the following figure for how to set parameters.
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Switchover condition
HO05.39

E-gear ratio selection
DI function: FuniIN.24

E-gearratio 1

E-gearratio 2

Encoder resolution

H05.02

Figure 3-67 Procedure for setting the electronic gear ratio

Note

When the setpoint of H05.02 (Pulses per revolution) is not 0, the following formula applies:
Encoder resolution

. . B
Electronic gear ratio — =
A H05.02

. In this case, electronic gear ratios 1 and
2 areinvalid.

Related parameters

o Setting the electronic gear ratio parameters
Yt Related parameters:

Communi
Parame i . Change
cation Name Value Default Unit
ter Mode
Address

H05.02 | 2005-03h | Pulses per 0-4294967295 0 PPR At stop
revolution

H05.07 | 2005-08h | Electronic gear | 1-1073741824 Model P: - Real-time
ratio 1 8388608
(numerator) Model N: 1
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Communi
Parame i . Change
cation Name Value Default Unit
ter Mode
Address
H05.09 | 2005-0Ah | Electronic gear | 1-1073741824 Model P: - Real-time
ratio 1 10000
(denominator) Model N: 1
HO05.11 | 2005-0Ch | Electronic gear | 1-1073741824 Model P: - Real-time
ratio 2 8388608
(numerator) Model N: 1
H05.13 | 2005-OEh | Electronic gear | 1-1073741824 Model P: - Real-time
ratio 2 10000
(denominator) Model N: 1

e Switching the electronic gear ratio

ACaution

The motor speed may fluctuate significantly if the electronic gear ratio changes sharply in
real time or electronic gear ratio 1 differs greatly from electronic gear ratio 2. In this case,
set H05.04 (First-order low-pass filter time constant) properly to allow smooth switchover
of position references.

m The electronic gear ratio can be switched when H05.02 (Pulses per revolution)
is set to 0. Determine whether to switch between electronic gear ratios 1 and 2
based on mechanical conditions and set the condition for switching the
electronic gear ratio.

= Only one electronic gear ratio is effective at any moment.

» The effective time of real-time change in the electronic gear ratio is also

restricted by the switchover condition.

Y Related parameters:

Communi
Parame i . Change
cation Name Value Default Unit
ter Mode
Address
H05.39 2005-28h | Electronic gear | 0: Switchover after position reference is 0 - At stop

ratio
switchover
condition

kept 0 for 2.5 ms

1: Switched in real time

Assign FuniIN.24 (GEAR-SEL, electronic gear ratio selection) to a certain DI and set
the active logic of this DI.

Y¢ Related parameters:
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Code Name Function Name Function
Inactive: Electronic gear ratio 1 used in
Electronic gear ratio | the position control mode
FuniN.24 GEAR_SEL selection Active: Electronic gear ratio 2 used in
the position control mode
See the following table for the electronic gear ratio used by the servo drive.
Level of the DI Assigned . .
H05.02 H05.39 Electronic gear ratio
with FunIN.24
Inactive _HO5.07
H05.09
0
Active _HO5.11
HO05.13
0
Inactive _HO5.07
1 H05.09
Active _HO5.11
HO05.13
1-1048576 - -

The resolution of the serial encoder is 2"(P/r), where "n" is the number of bits of

the serial encoder.

For example, the resolution of a 23-bit serial encoder is 22° PPR, which is 8388608

PPR.

o Calculating the electronic gear ratio
The following figure shows the relationship among the position reference
(reference unit), load displacement, and electronic gear ratio.

Position reference
(reference unit)

Position reference
(encoder unit)
B +

Position reference sum P (P)
Position reference frequency: f (Hz)

Electronic
gear ratio

B i

Position feedback
(encoder unit)

Servo | |
control

Reduction  Load displacement: L
ratio (R) Load speed: V,
Encoder

Resolution of 26-bit encoder:
P, =67108864 (PPR)

Figure 3-68 Relationship among the position reference (reference unit), load displace-

ment, and electronic gear ratio

Take the ball screw in linear motion as an example, with PB (mm) as the screw
lead, PG as the encoder resolution, and R as the reduction ratio of the reducer.
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Reduction

gear [ Load

Motor C

Ball screw
—

L [of:}

\ . . Motor shaft rotates M revolutions
Reduction ratioR= -
Load shaft rotates N revolutions

Encoder resolution P

Figure 3-69 Ball screw

= When the load displacement per pulse AL (mm) is known:

AL
AL @XR

The load shaft rotates Ps  circles and the motor shaft rotates
circles when the mechanical displacement is AL. Then the following formula
applies:

B _AL
1X A7 Tpe XRxPs

Therefore, the electronic gear ratio is as follows.

% = AlTlE; xR x Pg
s When the load displacement L (mm) and position reference sum P (P) are

known:
L

The load shaft rotates Ps circles, and the motor shaft rotates
circles when the mechanical displacement is L. Then the following formula
applies:

L
@XR

B L
PXT:WXRXPG

Therefore, the electronic gear ratio is as follows.

B L 1
AT ﬁXRX Pg Xp-

= When the load moving speed VL (mm/s) and position reference frequency f (Hz)

are known:
i

Load shaft speed: P (r/s)
- N
V= Pe xR
Motor speed: (r/s)
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o Example for setting the electronic gear ratio

=

=vy X Pg

Therefore, the electronic gear ratio is as follows.

B _ VMXPG

A

f

Table 3-16 Example for setting electronic gear ratio

The relationship among the position reference frequency, electronic gear ratio,
and motor speed is as follows:

Item Name Mechanical Structure
Transmission With | Transmission With
Ball Screw Belt Pulley Rotary Load
- ORI, ] \f{ ?
= m 4‘% =}
. o ] - il \;j
Reduction ratio Reduction ratio
(R): 5/1 (R): 10/1
. Reduction ratio Diameter of belt )
Mechanical Load angle of
1 (R):1/1 pulley: 0.2 m -
parameters ; rotation per
Screw lead: 0.01 m | (Circumference of .
belt pulley): 0.628 revolution of the
m T load shaft: 360°
. 23-bit = 8388608P/ | 23-bit = 8388608P/ | 23-bit = 8388608P/
2 Resolution ) ; ;
Load
3 | displacementper |, 00, 0.000005 m 0.01°
position reference
(reference unit)
Position
references per 360
4 revolution of the %: 100 % = 125600 = 36000
load shaft : ’ 0.01
(reference unit)
B _ 8388608 1| B _ 8388608 5| B _ 8388608 10
5 Calculation A 100 1| A 15600 1| A 36000 1
6 Setting H05.07 = 8388608 | H05.07 = 41943040 | H05.07 = 83886080
H05.09 = 100 H05.09 = 125600 HO05.09 = 36000
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3.9.4 Position reference filter

Position reference filter serves to filter the position references (in encoder unit)
multiplied or divided by the electronic gear ratio, which includes first-order low-pass
filtering and moving average filtering. It involves the first-order filter and moving
average filter.

It is applicable to the following conditions:

e The acceleration/deceleration process is not performed on the position references
sent from the host controller.
e The pulse reference frequency is low.

e The electronic gear ratio is larger than 10.

Y¢ Related parameters:

This function does not affect the displacement value (position reference sum).

Communi
Parame i . Change
cation Name Value Default Unit
ter Mode
Address
H05.04 | 2005-05h | First-order low- | 0.0 ms-6553.5 ms 0.0 ms At stop
pass filter time
constant
H05.06 | 2005-07h | Moving 0.0 ms-128.0 ms 0.0 ms At stop
average filter
time constant
1
Note

An excessively high setpoint delays the responsiveness, so set a proper filter time
constant based on actual conditions.

Position
reference

Input position reference

First-order filter

Average filter

Timet

Figure 3-70 First-order filter and moving average filter for rectangular position references
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3t
Position t |
reference| [l |

Input position reference

First-order filter

Average filter

Figure 3-71 First-order filter and moving average filter for trapezoid position references

3.9.5 Position Deviation Clearance

Position deviation = Position reference sum — Position feedback sum

This function serves to clear the position deviation when the condition defined by

HO05.16 (Clear action selection) is met.

Y¢ Related parameters:

Communi
Parame i X Change
cation Name Value Default Unit
ter Mode
Address
H05.16 | 2005-11h | Clear action 0: Position deviation cleared upon S-OFF 0 - At stop

or non-RUN state

non-RUN state
2: Position deviation cleared upon active
DI function 35 or non-RUN state

1: Position deviation cleared upon fault or

When H05.16 is set to 2, assign FunIN.35 (ClrPosErr, clear position deviation) to a
certain DI and set the active logic of this DI. It is recommended to use the high-speed

DI (DI7 or DI8) terminal.

v¢ Related parameters:

Code Name Function Name Function
Active: Position deviation
FunIN.35 ClrPosErr Position deviation cleared cleargd . .
Inactive: Position deviation not
cleared

The setting method is shown as follows.
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Table 3-17 Position deviation clear

Value Clear Condition | Clear Time
Position deviation is cleared upon Servo running Servo running
HO05.16=0 | S-OFF or in the non-operational Servo stop
|
state. Clear
Servo running Servo running
Position deviation is cleared upon
HO05.16 =1 Servo fault
S-OFF or a fault. —_
Clear
Dl active
Dl inactive Dl inactive
Clear
Position deviation is cleared upon o )
S-OFF or active DI function 35 (Rising edge-triggered)
H05.16 =2 o
(ClrPoskErr, clear position )
deviation). Dl active
Clear
(Falling edge-triggered)

3.9.6 Frequency-division Output

ACaution

It is recommended to use the active edge outputted by Z signal in cases where a high preci-
sion frequency-division output of Z signal is required.

Param. . i
No. Bit Description
Bit 0: Frequency-division Z 0: Positive: Falling edge-triggered
0 signal output polarity 1: Negative: Rising edge-triggered
H05.41
1 . .. | 0: Positive: Falling edge-triggered
Bit 1: OCZ signal output polarity 1: Negative: Rising edge-triggered

The frequency-division output function outputs the position reference pulses or
encoder feedback position references as A/B phase quadrature pulses.
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Encoder J H05.17

Servo drive
(L‘ CN7
Internal processin
2nd encoder Output pulse source
H05.38
|
4 |
S
CNL :
******************** Host
| PULLHI |35 2-4kQ i 43 I CN1 controller
| Low-speed F;\dg? “% LDTEZOOQ ! feedback ! = = = — A -
pulse = HO05.17 | | I
! 2.4kQ ! 214,PAO+ )
position I |
! reference | gignelsz ]2000 | 1 : | @Eé&/ o
! SIGN-]39 Pulse ! -2 |
| Sl |
! GND429 j | | 24p70- [ 1> |
! High- | | Frequency- ! !
| Hih-speed HPULSE ;38E‘> ] | sy I 29 anp. & oo | !
| positon |/ HSIGN {42 ] [ | |
B I I
: reference | HSIGN @ : | ! !
I I ! ! 44} PZ-OUT !
| I !
| 29),GND |
I I
[} I

—‘CNZ Encoder 0 o
feedback e

MOtor @

Figure 3-72 Schematic diagram of frequency-division output

W =<c

It is recommended to use synchronous output (H05.38 = 1) of pulse references in
case of synchronous tracing of multi-axis servo pulses. When the host controller is
used for closed-loop feedback, it is recommended to use encoder frequency-
division output (H05.38 = 0).

when the host controller provides full closed-loop feedback, encoder frequency-
division output (H05.38 = 3) is recommended. When the output frequency setpoint
is used, it is recommended to use H31.01 frequency division output setting mode,
that is, H05.38=4.

The drive offers one group of frequency-division terminals, as described below:

Phase A pulses: PAO+ and PAO-, differential output, maximum output pulse
frequency: 4 Mpps

Phase B pulses: PBO+ and PBO-, differential output, maximum output pulse
frequency: 4 Mpps

Phase Z pulses: PZO+ and PZO0-, differential output, maximum output pulse
frequency: 4 Mpps

PZ-OUT, GND, open-collector output, maximum output pulse frequency: 100 kpps
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When using the frequency-division output function, set the output pulse source
(H05.38), phase (H02.03), resolution (H05.17), and phase Z pulse polarity (H05.41)
according to requirements.

When the output source is encoder frequency-division pulse (H05.38 = 0), the motor
rotates one revolution and the phase A/B output pulses per motor revolution are
determined by H05.17 (Encoder frequency-division pulses). The pulse width (T) of
phase A/B is determined by the motor speed. The phase Z, whose width is also T, is
synchronized with phase A. For communication motors, Z signal is output once per
motor revolution.

When the output source is H31.01 (H05.38 = 4), the A/B phase output pulse frequency
(quadruple) is determined by H31.01, and there is no Z phase pulse output.

Table 3-18 Pulse diagrams of encoder frequency-division output (H05.38 = 0)

HO02.03 HO05.41
(Output pulse (Z pulse output | Pulse Output Diagram of Forward RUN | Pulse Output Diagram of Reverse RUN
phase) polarity)
T Phase A 1 ’—‘
Phase A
[ ’—¢—‘ |
PhaseB [ | [t | PhaseB ‘
0 —
Phasez Phasez 4'—1»
0 Phase A leads phase B by 90°. Phase B leads phase A by 90°.
Phase A Phase A
L Phase B : ‘ Phase B ‘ :
Phase Z 4‘ '7 Phase Z 4‘ '*
Phase A leads phase B by 90°. Phase B leads phase A by 90°.
Phase A '7 Phase A —! \—‘ '7
[ I S s IR s
0 Phase B | i Phase B T |

Phase Z '—‘

Phase B leads phase A by 90°.

Phase Z

Phase A leads phase B by 90°.

Phase A m
Phase B ‘ :

Phase 24‘—'7

Phase B leads phase A by 90°.

Phase A 4,—|_,—‘7
Phase B : ‘
Phase Z

Phase A leads phase B by 90°.

Y¢ Related parameters:
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Communi
Parame X . Change
cation Name Value Default Unit
ter Mode
Address

H02.03 2002-04h | Output pulse 0: Phase A leads phase B 0 - At stop
phase 1: Phase A lags behind phase B

H05.17 2005-12h | Number of 0-4194303 2500 PPR At stop
encoder
frequency-
division pulses
H05.38 2005-27h | Frequency- Model P: 0 - Real-time
division output | 0: Encoder frequency-division output
source 1: Pulse reference synchronous output
2: Frequency-division output inhibited
4: H31.01 reference frequency output
Model N:

0: Encoder frequency-division output2:
Frequency-division output inhibited

3: Second encoder frequency-division
output
4: H31.01 reference frequency output

H05.41 | 2005-2Ah | Z pulse output | bit0: Frequency-division Z output 1 - At stop
polarity polarity

0: Positive (high level upon active Z
pulse)

1: Negative (low level upon active Z
pulse)

bitl: OCZ output polarity

0: Positive (high level upon active Z
pulse)

1: Negative (low level upon active Z
pulse)

bit2: Inner loop probe Z signal source
0: Motor Z signal

1: Frequency-division output Z signal

3.9.7 Motion Control Completed, Internal Command Completed, Posi-
tioning Completed, Proximity

e "Motion control completed" refers to the completion of command transmission
and positioning in the position control mode. In this case, the servo drive outputs
a McOK (motion control completed) signal, and the host controller, upon receiving
the signal, acknowledges the motion control is done.

e '"Internal command completed" refers to the completion of command
transmission. In this case, the internal multi-position reference is zero. The servo
drive therefore outputs a CmdOk (Internal command completed) signal, and the
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host controller, upon receiving the signal, acknowledges the internal command
transmission is done. Internal instruction completion is not used to evaluate
whether homing is completed.

e Positioning completed: When the position deviation fulfills the condition set by
users (H05.20), it indicates the positioning in position control mode is completed.
Meanwhile, the servo drive outputs positioning completed (COIN) signal, and the
host controller, after receiving this signal, confirms the positioning is completed.

The following figure shows the schematic diagram.

Multi-position
reference
I
I
|
I
I
| |
Of | | Time ()
I
I
I
|
I
I
I
— |
Commzérrl:dc%r?(pleted r Active high
) | I
Speed Position reference
Motor speed
Position / “‘
reference . Speed
0 7 7 Timet

-209-



Control mode

Position
deviation
pulse

Threshold for
positioning
completed
(H05.21)

0

!
\
[
[
I
[
[
COIN signal

(positioning ‘|

|_ Active high

completed) f

Figure 3-73 Description of positioning completed/proximity functions

Position deviation HOb.15
(encoder unit)

Positioning
completed

Excessive deviation threshold HOA.10

Figure 3-74 Signals related to position deviation

You can set the unit for position

ing completed, proximity, and excessive position

deviation in HOA.17. When position deviation meets the condition defined by H05.20,
the servo drive outputs a NEAR signal to prepare for positioning completed.

Before applying the positioning

H05.22, H05.59, and H05.60 first.

completed/proximity function, set H05.20, H05.21,

and hold time (H05.60) of positioning completed signal is as follows.
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Position
deviation

Positioning
threshold | /|

0 ; w Time (t)
|
COIN (positioning | |

completed) signal
(without window Active high
time or hold time) |
|
Active high

COIN (positioning
completed) signal

[ I
[ I
[ I
(with window time, } : }

without hold time) —— H05.59 —
Filter time
Position
deviation

Positioning
threshold

Time (t)

I—l | Active high

COIN (positioning
completed) signal
(without window
time or hold time)

COIN (positioning
completed) signal
(without window time,

: . |
with hold time)
H05.60
Hold time

Active high

Figure 3-75 Schematic diagram for the window time (H05.59) and hold time (H05.60) of posi-

tioning completed signal

When the COIN (positioning completed) signal has a hold time of 0, it remains active
until the next position reference is received.

Y¢ Related parameters:
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Communi

Parame i . Change
cation Name Value Default Unit
ter Mode
Address
H05.20 | 2005-15h | Condition for | 0: When absolute value of position 0 - Real-time

positioning
completed
signal output

deviation is smaller than the value of
H05.21, a positioning completion ON
signal is output.

1: When filtered position command is 0
and absolute value of the position
deviation is less than H05.21, a
positioning completion ON signal is
output.

2: When unfiltered position command is 0
and absolute value of the position
deviation is less than H05.21, a
positioning completion ON signal is
output.

3: When the unfiltered position command
is 0 and the absolute value of the position
deviation is less than H05.21, a
positioning completion ON signal is
output. Thereafter, when the position
command is 0, a positioning completion
ON signal is output within the positioning
holding time H0560. After the positioning
holding time H0560 elapsed, the output
of the positioning completion signal is
determined according to the unfiltered
position command and the absolute
value of the position deviation.

4: When the filtered position command is
0 and the absolute value of the position
deviation is less than H05.21, a
positioning completion ON signal is
output. Thereafter, when the position
command is 0, a positioning completion
ON signal is output within the positioning
holding time H0560. After the positioning
holding time H0560 elapsed, the output
of the positioning completion signal is
determined according to the filtered
position command and the absolute
value of the position deviation.

5: When the unfiltered position command
is 0, the zero-speed signal is ON and the
absolute value of the position deviation is
less than H05.21, a positioning
completion ON signal is output.
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Communi
Parame i . Change

cation Name Value Default Unit
ter Mode
Address

H05.20 | 2005-15h | Condition for | 6: When the filtered position command is 0 - Real-time
positioning 0, the zero-speed signal is ON and the
completed absolute value of the position deviation is
signal output | less than H05.21, a positioning
completion ON signal is output.

7: When the unfiltered position command
is 0, positioning completion evaluation
starts after the delay time H05.60 elapses.
When the unfiltered position command is
0 and the absolute value of the position
deviation is less than H05.21, a
positioning completion ON signal is
output.

8: When the filtered position command is
0, positioning completion evaluation
starts after the delay time H05.60 elapses.
When the filtered position command is 0
and the absolute value of the position
deviation is less than H05.21, a
positioning completion ON signal is
output.

9: When the unfiltered position command
is 0 and the absolute value of the position
deviation is less than H05.21, positioning
completion evaluation starts after the
delay time H05.60 elapses. When the
unfiltered position command is 0 and the
absolute value of the position deviation is
less than H05.21, a positioning
completion ON signal is output.

10: When the filtered position command
is 0 and the absolute value of the position
deviation is less than H05.21, positioning
completion evaluation starts after the
delay time H05.60 elapses. When the
filtered position command is 0 and the
absolute value of the position deviation is
less than H05.21, a positioning
completion ON signal is output.

HO05.21 | 2005-16h | Threshold of 1to 65535 46976 Encoder | Real-time
positioning unit
completed

H05.22 | 2005-17h | Proximity 1to 65535 65535 Encoder | Real-time
threshold unit

H05.59 | 2005-3Ch | Positioning 0 ms—-30000 ms 0 ms Real-time
window time
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Communi
Parame i . Change
cation Name Value Default Unit
ter Mode
Address
H05.60 | 2005-3Dh | Hold time of 0 ms-30000 ms 0 ms Real-time
positioning
completed
HOA.17 | 200A-12h | Reference 0: Pulse unit 0 - At stop
pulse selection | 1: Reference unit

ACaution

o SetH05.22 to a value higher than H05.21 in general cases.

o HO05.21 only reflects the absolute threshold when the positioning completed signal
is active. It is not related to the positioning precision.

o An excessively high speed feedforward gain (H08.19) or low-speed operation
reduces the absolute position deviation. In this case, the COIN (positioning
completed) signal may keep active if H05.21 is set to an excessively high value. To
improve the positioning accuracy, decrease the value of H05.21.

o When HO05.21 is set to a low value along with small position deviation, you can
change the condition for outputting the COIN (positioning completed) signal in
H05.20.

« Aninactive S-ON signal deactivates the COIN (positioning completed) signal and
NEAR (proximity) signal output.

« The NEAR (proximity) signal output is not affected by H05.60 (Hold time of
positioning completed) or H05.59 (Positioning window time)and requires no
detection on the change of position references.

To use the motion control/internal command/positioning completion/proximity
functions, assign FunOUT.24 (McOk, motion control completed), FunOUT.22 (CmdOKk,
internal command completed), FunOUT.5 (COIN, positioning completed), and
FunOUT.6 (NEAR) to four DOs respectively, and set the active logic of these DOs.

Y Related parameters:

Communi
Parame i . Change
cation Name Value Default Unit
ter Mode
Address
H05.60 | 2005-3Dh | Hold time of 0 ms—-30000 ms 0 ms Real-time
positioning
completed

Y Related parameters:
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Code

Name

Function
Name

Function

FunOut.5

COIN

Positioning
completed

Active: The absolute position deviation meets the
threshold defined by H05.21 in the position control
mode, indicating positioning is done.

Inactive: The servo drive is in the process of
completion in the position control mode.

FunOut.6

NEAR

Proximity

Active: The absolute position deviation meets the
condition defined by H05.22, indicating the servo
drive is close to the target position.

Inactive: The servo drive is in the process of
proximity in the position control mode.

FunOut.22

CmdOk

Internal
command
completed

Active: The transmission of the multi-position
reference or interrupt positioning reference is done
in the position control mode.

Inactive: The transmission of the multi-position
reference or interrupt positioning reference is in
progress in the position control mode.

FunOut.24

McOk

Motion control
completed

Active: The transmission of the multi-position
reference or interrupt positioning reference and the
positioning process are done in the position control
mode.

Inactive: The transmission of the multi-position
reference or interrupt positioning reference or
positioning is in progress in the position control
mode.

3.9.8 Interrupt Positioning

ACaution

The interrupt positioning signal cannot be triggered during homing.

Description

If interrupt positioning is triggered in the position control mode, the servo drive halts
current operation and turns to executing the pre-set fixed distance. To be specific,
when the S-ON signal is active in the position control mode, if this function is
enabled, the servo motor runs the position reference for interrupt positioning in the
original direction (before the function is triggered).

When interrupt positioning is in progress, the servo drive does not respond to any
other internal/external position references (including another interrupt positioning
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command). In this case, the input position reference counter (HOB.13) counts the
interrupt positioning reference only. After interrupt positioning is done, the servo
drive may or may not respond to the position references depending on the setpoint of
H05.29 (Interrupt positioning clear signal). The position references received during
interrupt positioning are invalid.

After interrupt positioning is done, the servo drive outputs the interrupt positioning
completed (FunOUT.15: XintCoin) signal and positioning completed (FunOUT.5: COIN)
signal, while the host controller, upon receiving XintCoin signal, acknowledges
interrupt positioning is done. The XintCoin signal output is not related to the S-ON
signal or the logic of DI8.

Interrupt positioning is effective only when the following conditions are met:

e The motor speed is higher than or equal to 10 rpm before interrupt positioning is
triggered, or the setpoints of H05.26 (Constant operating speed in interrupt
positioning) and H05.24 (Displacement of interrupt positioning) are not 0.

e The Dl assigned with FunIN.33 (Interrupt positioning inhibited) is not used or the
logic of this DI is inactive.
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SetH02.00 | o _ _ _ _ _ _ _ _ _ __ _ _ Set H02.00 to make the drive operate in
tolor7. the position control mode.
Configure
theinterrupt | _ _ _ _ _ _ _ _ _ _ _ _ _ _ Configureinterrupt positioning parameters and
positioning assign the function of the DO and DI terminals.
function.

Switch on the
S-ON signal.

Trigger DI8 that

has been assigned . .
with interrugpt *********** Assign FunIN.45 to the DI terminal.

positioning.

Interrupt No
ositioning has been
completed?

—-——————— — — — ADOsignalindicating "interrupt positioning completed" is outputted.

No
H05.29=0?
The interrupt
Yes positioning

clearsignal |~ " " T~ Activate the DI assigned with interrupt positioning clear signal.
(FunIN.29) is active.|

]

Exit from interrupt|
positioning.

|

Figure 3-76 Flowchart of interrupt positioning signal

Parameter settings

Y Related parameters:
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Communi
Parame i . Change
- cation Name Value Default Unit Vel
Address
H05.24 | 2005-19h | Interrupt -1073741824 to 1073741824 10000 Refer Real-time
positioning ence
displacement unit
H05.26 | 2005-1Bh | Constant 0 rpm to 10000 rpm 200 RPM Real-time
operating
speed in
interrupt
positioning
HO05.27 2005-1Ch | Acc./Dec. time | 0 ms—65535 ms 10 ms Real-time
of interrupt
positioning
H05.29 | 2005-1Eh | Interruption 0: Disabled 1 - Real-time
fixed length 1: Enabled
unlock

Y Related parameters:

Code Name Function Name Function

Active: The interrupt positioning state is
cleared, which means the servo drive can
Interrupt respond to other position references.
positioning clear  |Inactive: The interrupt positioning state is
locked, which means the servo drive cannot
respond to other position references.

FunIN.29 XintFree

. . Inte.rrup_t Active: Interrupt positioning inhibited
FuniN.33 | XintinHibit .pOS.ItI'Onlng Inactive: Interrupt positioning allowed
inhibited
Active: Interrupt positioning enabled
Interrupt Inactive: Interrupt positioning disabled
FunIN.45 | XintStart |positioning The DI assigned with FunIN.45 (Interrupt
selection positioning enable) is used to trigger
interrupt positioning.
Active: Interrupt positioning completed in
Interrupt position control
FunOut.15 | XintCoin |positioning Inactive: Displacement in interrupt
completed positioning not completed in position

control

When DI7 is assigned with FunIN.45, the active logic of DI7 is as follows:

Table 3-19 Active logic of DI7 during interrupt positioning

H03.15 Active Logic of DI7
0 Active low
1 Active high
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The constant operating speed during interrupt positioning is shown in the following
figure.
Speed (V)

H05.26  — — —
Motor speed before — —
interrupt positioning
triggered

Motor displacement:
HO05-24 x Electronic gear ratio

Interrupt positioning Time (t)

completed signal active

DI7 logic
active

Figure 3-77 Motor operating curve during interrupt positioning

Table 3-20 Motor speed during interrupt positioning

Motor Speed (rpm) Constant operating
H05.26 Before Triggering | Interrupt Positioning | speed in interrupt
Interrupt Positioning positioning
<10 Inactive -
0 Motor Speed before
=10 Active Triggering Interrupt
Positioning
1-6000 - Active H05.26

3.9.9 Homing

ACaution

« The homing trigger signal is hidden when interrupt positioning or multi-position
reference is in progress.

o To use the homing function, ensure H11.00 is not set to 5 as the setpoint 5
indicates enhanced axis control mode, in which the homing function is hidden.

Description
e Home (or mechanical home): Indicates the position of the home switch or Z signal
depending on the value of H05.31 (Homing mode).
e Zero: positioning target point, represented as home + offset (set in H05.36). When
H05.36 (Mechanical home offset) is set to 0, the zero position coincides with the
home.
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In the position control mode, when homing is triggered after the S-ON signal is
activated, the motor starts searching for the zero position.

When homing is in progress, the servo drive does not respond to other position
references (including another homing trigger signal) until homing is done.

This function includes two actions:

e Home attaining: After receiving the homing signal, the servo drive proactively
locates the relative position between the motor shaft and the preset mechanical
home reference point; it finds the home and then moves through the offset from
the home reference point to the zero point. The homing mode usually applies in
initial searching for the zero position.

e Electrical homing: After determining the absolute zero position through homing,
the drive takes current position as the start position to execute a relative
displacement.

After the homing function (both homing and electrical homing) is executed, The
absolute position of the motor (HOb.07) is consistent with the home offset (H05.36).

The servo drive outputs the homing completed signal (FunOUT.16: HomeAttain) or
electrical homing completed signal (FunOUT.17: ElecHomeAttain), and the host
controller, upon receiving these two signals, acknowledges the homing function is
done executing. HomeAttain or ElecHomeAttain signal is not related to the operation
mode or operation state of the servo drive.

Table 3-21 Comparison between homing and electrical homing

Homing . .
trigger Homing II')lrectlc.)n, i ) Total Motor
Mode Deceleration Point, Trigger Signal .
mode Displacement
(H05.30) Home
0 - - -
1 HomingStart signal | Determined by the
3 Determined by Servo ON mechanical home
Homing H05.31 coordinate and
4 Servo ON offset displacement
6 - - -
8 R - -
2 The homing HomingStart signal
direction is
consistent with the
Electrical motor displacement (H05.36 - H0b.07) x
homing 5 sign (+/-). The Servo ON Electronic gear ratio
deceleration point or
home signal is not
needed.
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Homing

ACaution

Set mechanical limit switches before enabling the homing function. For homing
upon hit-and-stop, set the offset to a value within the travel range to prevent the
machine from collision due to high-speed operation during homing.

When the motor hits the limit switch during homing, the drive reports E950.0
(Forward overtravel) or E952.0 (Reverse overtravel), and the motor, if H05.40 is set
to 0 or 1, stops in the stop mode defined by H02.07.

The following part takes an example to describe homing attaining:

Forward, home switch as deceleration point and home (H05.31 = 0)

Reverse, home switch as deceleration point and home (H05.31=1)

Forward, Z signal as deceleration point and home (H05.31 = 2)

Reverse, Z signal as deceleration point and home (H05.31 = 3)

Forward, home switch as deceleration point and Z signal as home (H05.31 = 4)
Reverse, home switch as deceleration point and Z signal as home (H05.31 = 5)
Forward, positive limit switch as deceleration point and home (H05.31 = 6)
Reverse, negative limit switch as deceleration point and home (H05.31=7)
Forward, positive limit switch as deceleration point and Z signal as home (H05.31 =
8)

Reverse, negative limit switch as deceleration point and Z signal as home (H05.31
=9)

Forward, mechanical limit position as deceleration point and home (H05.31 = 10)
Reverse, mechanical limit position as deceleration point and home (H05.31 = 11)
Forward, mechanical limit position as deceleration point and Z signal as home
(H05.31=12)

Reverse, mechanical limit position as deceleration point and Z signal as home
(H05.31 =13)

Forward single-turn homing (H05.31 = 14)

Reverse single-turn homing (H05.31 = 15)

Single-turn nearby homing (H05.31 = 16)

Forward, home switch as deceleration point and home (H05.31 = 0)
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Home switch

\
[
[
Positive limit I
I
[
[

\
[
[
[
switch ] I
y [ [
[ [
Motion \ | |
profile 1 L | |
| | |
L | !
Motion : : }—::
profile 2 L : -H :
| | |
Li | |
[ [ [
Motion Ly |
profile 3 | | |
[ [
[ [

Figure 3-78 Motor running curve and speed in mode 0

= Motion profile 1: The home switch (deceleration point) signal is active when the
motor starts running, with the positive limit switch not triggered in the whole
process.

= Motion profile 2: The home switch (deceleration point) signal is inactive when
the motor starts to run, with the positive limit switch triggered.

= Motion profile 3: The home switch (deceleration point) signal is active when the
motor starts running, with the positive limit switch not triggered in the whole
process.

Note

Note: In the figure, "H" represents high speed 6099.01h, and "L" represents low speed
6099.02h, and “-" indicates reverse run.

e Reverse, home switch as deceleration point and home (H05.31=1)
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Home switch |

Negative limit

switch

[

[

[

Motion I
profile 1 [
[

[
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Figure 3-79 Motor running curve and speed in mode 1

= Motion profile 1: The home switch (deceleration point) signal is active when the
motor starts running, with the negative limit switch not triggered in the whole
process.

= Motion profile 2: The home switch (deceleration point) signal is inactive when
the motor starts running, with the negative limit switch triggered.

= Motion profile 3: The home switch (deceleration point) signal is active when the
motor starts running, with the negative limit switch not triggered in the whole
process.

e Forward, Z signal as deceleration point and home (H05.31 = 2)

ACaution

Note: In Modes 2 and 3 (H05.31 = 2 or 3) where the motor Z signal acts as the home and de-
celeration point, the actual stop position of the motor may not be on the rising edge on the
same side of the motor Z signal. A deviation of 1 pulse (in encoder unit) may be present in
the stop position.

L
Motion profile 1 F—

[
Motor Z signal H

[

[

\

\

[

[

Figure 3-80 Motor running curve and speed in mode 2

= Motion profile 1: The Z signal is inactive when the motor starts running, with
the positive limit switch not triggered in the whole process.
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e Reverse, Z signal as deceleration point and home (H05.31 = 3)
|
[

Motor Z signal H

[
[
‘ L
| -
Motion profile 1 ‘

[

[

[
Figure 3-81 Motor running curve and speed in mode 3

= Motion profile 1: The Z signal is inactive when the motor starts running, with
the negative limit switch not triggered in the whole process.

e Forward, home switch as deceleration point and Z signal as home (H05.31 = 4)

Motor Z signal

Home switch :

Positive limit

! f
[
[
Lo
switch — |
o ‘
H L ‘
Motion profile 1 | Il R :
[
o ‘
[ | H ‘
[ -
Motion profile 2 el }—Hb
( [ ‘
Lo ‘
o ‘
o ‘
) ) Ly |
Motion profile 3 G\ | ‘
| |
[
[

Figure 3-82 Motor running curve and speed in mode 4

= Motion profile 1: The home switch signal is inactive when the motor starts
running, with the positive limit switch not triggered in the whole process.

= Motion profile 2: The home switch signal is inactive when the motor starts
running, with the positive limit switch triggered.

= Motion profile 3: The home switch signal is active when the motor starts
running, with the positive limit switch not triggered in the whole process.

e Reverse, home switch as deceleration point and Z signal as home (H05.31 = 5)
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Motor Z signal H

Home switch ‘
Negative limit

[
[
switch L
[
Motion profile 1 | —L‘H‘;H{
o
Motion profile 2 H : L
[
L
b
Motion profile 3 : LI
I ‘ ‘—L
[
[

Figure 3-83 Motor running curve and speed in mode 5

= Motion profile 1: The home switch signal is inactive when the motor starts
running, with the negative limit switch not triggered in the whole process.

= Motion profile 2: The home switch signal is inactive when the motor starts
running, with the negative limit switch triggered.

= Motion profile 3: The home switch signal is active when the motor starts
running, with the negative limit switch not triggered in the entire process.

e Forward, positive limit switch as deceleration point and home (H05.31 = 6)

Positive limit

switch I

[

[

[

Motion } H :
profile 1 ‘9

\

[

[

[

) [
Motion L
profile 2 :

I

Figure 3-84 Motor running curve and speed in mode 6

= Motion profile 1: The positive limit switch signal is inactive when the motor
starts running.

= Motion profile 2: The positive limit switch signal is active when the motor starts
running.

e Reverse, negative limit switch as deceleration point and home (H05.31=7)
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Negative limit

switch |
[

Motion : -H |
profile 1 ( Lo
[
L [
Motion |
profile 2 [

Figure 3-85 Motor running curve and speed in mode 7

= Motion profile 1: The negative limit switch signal is inactive when the motor
starts running.

= Motion profile 2: The negative limit switch signal is active when the motor
starts running.

e Forward, positive limit switch as deceleration point and Z signal as home (H05.31 =
8)

Positive limit

|
Motor Z signal n
|
|
I
Il
|
I
I
|
[
|
|
|
|

switch ' |

\ H ‘

Motion I 1

profile 1 Ll

[

Motion L

)

profile 2

Figure 3-86 Motor running curve and speed in mode 8
= Motion profile 1: The positive limit switch signal is inactive when the motor
starts running.
= Motion profile 2: The positive limit switch signal is active when the motor starts
running.
e Reverse, negative limit switch as deceleration point and Z signal as home (H05.31
= 9)
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Negative limit

[
[
Motor Z signal H
[
[
[
[
[
\
[
[
[
[
|
[
[
[
[
[

I

|
switch

|

| -H

|

Motion ‘ \
profile 1 L :

|
Motion L
profile 2 }—*

Figure 3-87 Motor running curve and speed in mode 9

= Motion profile 1: The negative limit switch signal is inactive when the motor
starts running.

= Motion profile 2: The negative limit switch signal is active when the motor
starts running.

Forward, mechanical limit position as deceleration point and home (H05.31 = 10)

Mechanical limit

Motion profile ‘

Figure 3-88 Motor running curve and speed in mode 10

= Motion profile: The positive limit switch signal is inactive when the motor starts
running.

Reverse, mechanical limit position as deceleration point and home (H05.31 = 11)
|

Mechanical limit

Motion profile

Figure 3-89 Motor running curve and speed in mode 11

= Motion profile: The negative limit switch signal is inactive when the motor
starts running.
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e Forward, mechanical limit position as deceleration point and Z signal as home
(H05.31=12)

Motor Z signal k f

Mechanical limit

’ ) T
Motion profile 1 ! | -L

Figure 3-90 Motor running curve and speed in mode 12

= Motion profile 1: The positive limit switch signal is inactive when the motor
starts running.

e Reverse, mechanical limit position as deceleration point and Z signal as home
(H05.31 = 13)

Motor Z signal H

Mechanical limit

Motion profile 1 Lo

Figure 3-91 Motor running curve and speed in mode 13

= Motion profile 1: The negative limit switch signal is inactive when the motor
starts running.

e Forward single-turn homing (H05.31 = 14)

Trajectory
[

HOb.17 H05.36 X Electronic gear ratio

Figure 3-92 Motor running curve and speed in mode 14

= Motion profile: The positive limit switch signal is inactive when the motor starts
running.
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Note

When H05.31=14/15/16, the single-turn homing is only effective in absolute position single-
turn mode (H02.01 = 4).

e Reverse single-turn homing (H05.31 = 15)

Trajectory

[
H05.36 X Electronic gear ratio HOb.17

Figure 3-93 Motor running curve and speed in mode 15

= Motion profile: The negative limit switch signal is inactive when the motor
starts running.

Note

When H05.31=14/15/16, the single-turn homing is only effective in absolute position single-
turn mode (H02.01 = 4).

e Single-turn nearby homing (H05.31 = 16)
HOb.07

I
| ‘
| [ ‘
| | :

"—L{ |

Motion profile 1 ‘ ‘ |
|

|

|

|

[
(H05.36x Gear ratio - H05.67) % Encoder ‘Yesolution

L
Motion profile 2 |

I
I
(H05.36 x Gear ratio - H05.67) % Encoder resolution

Figure 3-94 Motor running curve and speed in mode 16

= Motion profile 1: The positive limit switch signal is inactive when the motor
starts running.

= Motion profile 2: The negative limit switch signal is inactive when the motor
starts running.
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Note

When H05.31=14/15/16, the single-turn homing is only effective in absolute position single-
turn mode (H02.01 = 4).

Evaluation condition for torque homing: After the motor reaches the hard limit,
and the torque feedback reaches the limit value defined in H05.58 (mechanical
torque limit, in 0.1%), the first Z signal in the reverse direction is searched for and
regarded as the home after the motor stops.

Electrical homing: starting electrical homing (H05.30 = 5)

The mechanical zero position is obtained after homing is done. In this case, you can
make the motor move from current position (HOb.07) to the designated position
(H05.36) by setting H05.36 (Mechanical home offset).

In the electrical homing mode, the motor runs at the speed defined by H05.32 in the
direction defined by the sign (+/-) of the displacement value. The total displacement
is determined by the difference between H05.36 and HOb.07. The motor stops
immediately after the displacement reference is done executing.

Speed V Motor displacement:
(H05.36-H0b.07) X E-gear ratio
H05.32 |- — - -
‘%i?i?%? (aaaaaaaadad
e I
. _
Trajectory HOb.07 H05.36
Triggering signal Timet
is active

Figure 3-95 Motor running curve and speed in electrical homing

Mechanical home and mechanical zero

The following takes "H05.30 = 0" as example to describe the difference between
mechanical home and mechanical zero.
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Table 3-22 Description of mechanical home and mechanical zero

Mechanical Zero Different From Mechanical
Home Reference Point

Mechanical Zero Same As Mechanical Home
Reference Point

If the home offset is present (H05.36 # 0)
and the mechanical home differs from the
mechanical zero (H05.40 =0 or 2), the
motor stops immediately after reaching the
rising edge of the home signal during
acceleration or forward operation at
constant speed. After stop, the motor
absolute position (HOb.07) is changed to the
setpoint of H05.36 (Mechanical home offset)
forcibly.

If the home offset is present (H05.36 # 0)
and the mechanical home coincides with
the mechanical zero (H05.40 = 1 or 3), the
motor continues running after reaching the
rising edge of the home switch signal during
acceleration or forward operation at
constant speed until the absolute position
(HOb.07) reaches the setpoint of H05.36
(Mechanical home offset).

Deceleration point

[ I—
I [

C(mr«;.-m(mrm

Motion profile }—C',D

|1

Deceleration point signal 0 1

Homesignal 0| L1

R

Positive limit 0
switch signal

Rising edge of
deceleration

Speed (V) point sgnal

H05.32 - — — — {

Rising edge

Deceleration point;
Home
—
oo uimitswitch
v
! |
C(«(m;.-mr«(«w««(«mmm
Motion profile : :
= |
|

T
Deceleration L

pointsignal 0
Home signal 04m

1

Positive limit 0.
switch signal

Rising edge of
deceleration

Speed (V) point signal
! H05.36
HO5.32 | — — — \

Rising edde of |

of home signal home signal !
| |
I
i
| / Tme | / <
| ime Time (t)
-(H05.33) L e i : (H05.33) L o
I
Trigger Falling edge of Trigger Falling edge of
S‘rzlvﬂ\ deceleration signal deceleration
active point signal active point signal
Parameter settings

e Homing mode setting
J¢ Related parameters:
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Parame
ter

Communi
cation
Address

Name

Value

Default

Unit

Change
Mode

H05.30

2005-1Fh

Homing enable
selection

Model P:

0: Disabled

1: Homing enabled through the
HomingStart signal input from DI

2: Electrical homing enabled through the
HomingsStart signal input from DI

3: Homing started immediately upon
power-on

4: Homing executed immediately

5: Electrical homing started

6: Current position as home

8: D-triggered position as home
Model N:

0: Disabled

6: Current position as the home

Real-time

H05.31

2005-20h

Homing mode

0: Forward, home switch as deceleration
point and home

1: Reverse, home switch as deceleration
point and home

2: Forward, Z signal as deceleration point
and home

3: Reverse, motor Z signal as deceleration
point and home

4: Forward, home switch as deceleration
point and Z signal as home

5: Reverse, home switch as deceleration
point and Z signal as home

6: Forward, positive limit switch as
deceleration point and home

T: Reverse, negative limit switch as
deceleration point and home

8: Forward, positive limit switch as
deceleration point and Z signal as home
9: Reverse, negative limit switch as
deceleration point and Z signal as home
10: Forward, mechanical limit position as
deceleration point and home

11: Reverse, mechanical limit position as
deceleration point and home

12: Forward, mechanical limit position as
deceleration point and Z signal as home
13: Reverse, mechanical limit position as
deceleration point and Z signal as home
14: Forward single-turn homing

15: Reverse single-turn homing

16: Nearby single-turn homing

Real-time
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Communi
Parame i . Change
- cation Name Value Default Unit Vel
Address
HO05.40 2005-29h | Mechanical 0: H05.36 as the coordinate after homing, 0 - Real-time
home offset reverse homing applied after homing
and action triggered again on overtravel
upon 1: H05.36 as the relative offset after
overtravel homing, reverse homing applied after
homing triggered again on overtravel
2: H05.36 as the coordinate after homing,
reverse homing auto-applied on
overtravel
3: H05.36 as the relative offset after
homing, reverse homing auto-applied on
overtravel
e Homing curve setting
If the home signal is activated before the deceleration triggered by an active
deceleration point signal is fully done executing, the final positioning may be
unstable. Take the displacement required by deceleration into account before
setting the deceleration point and homing signal input position. The acceleration/
deceleration time during homing (H05.34) also affect the positioning stability.
Y Related parameters:
Parame Comr.num . Change
- cation Name Value Default Unit NMadte
Address
H05.32 2005-21h | Speed of high- | 0 RPM to 3000 RPM 100 RPM Real-time
speed search
for home
switch signal
H05.33 | 2005-22h | Speed of low- | 0 rpm to 1000 rpm 10 RPM Real-time
speed search
for home
switch signal
H05.34 | 2005-23h | Acceleration/ | 0 ms—1000 ms 1000 ms Real-time
Deceleration
time during
homing
H05.35 | 2005-24h | Homesearch | 0-65535 10000 - Real-time
time limit
H05.36 2005-25h | Mechanical -2147483648 to 2147483647 0 Refer Real-time
home offset ence
unit

¥t Related parameters:
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Code Name Function Name Function
Active: Current position as home
Set the logic of the DI assigned with
FunIN.31 to "active high" or "active low"
FunIN.31 HomeSwitch |Home switch based on the output of the host
controller. See the following table for
details. See the following table for
details.
Active: Homing enabled (The
FuniN.32 HomingStart |Homing enable HomingStart S|.gnal caqnot be triggered
repeatedly during homing.)
Inactive: Homing inhibited
HomingRe  |DI-triggered point |The edge-triggered position is taken as
FunIN.41
cord as the home the home.
Lo Active: Homing completed in the
. |Homingis .
FunOut.16 HomeAttain position control mode
completed. . .
Inactive: Homing not completed
Active: Electrical homing completed in
FUnOUt.17 ElecHomeAt |Electrical homing  [|the position control mode
untut. tain completed Inactive: Electrical homing not
completed
DI Logic Set by HomeSwitch Actual Active Level
0 (low level) Low level
1 (high level) High level
Sequence
e H0530=1or2
Speed (V)
Motor speed |
|
|
: ‘ Time (t)
| |
[ ON [
S-ON |
OFF , OFF
' oN
DI function: HomingStart OFF OFF

(FunIN.32)

Figure 3-96 Sequence example
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Switch on the S-ON signal first and then the HomingStart signal.

During homing, the S-ON signal remains active and the change of the
HomingStart signal is shielded.

During homing, the motor stops if the S-ON signal is switched off. To enable
homing again, switch on the S-ON signal first and then the HomingStart signal.
If E601.0 (Homing timeout) occurs, the motor stops, but the S-ON signal
remains active. In this case, trigger the HomingStart signal again to reset
E601.0, and execute homing again.

The homing operation can be triggered repeatedly.

H05.30=3

The homing operation is executed only when the S-ON signal is switched on for
the first time after power-on.

The motor stops when E601.0 (Homing timeout) occurs. To reset E601.0,
deactivate the S-ON signal.

The homing operation can only be triggered again at next power-on.

H05.30=4o0or5

The homing operation is executed immediately after the S-ON signal is
switched on upon power-on.

If the S-ON signal is deactivated during homing, the motor stops immediately.
To trigger homing again, activate the S-ON signal again.

When E601.0 (Homing timeout) occurs, H05.30 is set to 0 and the motor stops.
To reset E601.0, deactivate the S-ON signal. To perform homing again, reset
H05.30. After homing is done, H05.30 is set to 0. To perform homing again, set
H05.30 again.

H05.30=6

To take the current position as the home and achieve home offset (H05.40 = 0
or 2, H05.36 # 0), set H05.36 and HO05.40 first, and then set H05.30 to 6. Failing
to do so will cause HOb.07 to keep the previous value of H05.36 rather than the
one set currently.

After homing is done, H05.30 will be set to 0. To enable homing again, re-write
H05.36 and set H05.30 to 6.

H05.30=8

To take the DI-triggered position as the home, assign FunIN.41 to a DI first and
set the current position as the home.

To achieve home offset (H05.40 = 0 or 2, H05.36 # 0), set H05.36 and H05.40
first, and then set H05.30 to 6. Failing to do so will cause HOb.07 to keep the
previous value of H05.36 rather than the one set currently.
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3.10 Speed Control Mode

Speed
reference
input

—_

Speed control mode

Torque
feedforward!

Speed
reference
source and
direction

|

Speed
reference

ramp
function

Motor

Figure 3-97 Block diagram of speed control

Encoder

e | o [ 15 oo y
Speed- Current- &
feedback feedback|

[ Speed |
calculation

Set H02.00 (Control mode selection) to 0 (Speed control mode) through the keypad or
Inovance software tool to make the servo drive operate in the speed control mode.
Set the drive parameters based on the mechanical structure and technical indicators.
The following part uses the basic parameter setting to describe the speed control

mode.

Host

controller

SPD REF
input

Servo drive

N

| _[REFinputsetting

Reference ramp

SPD REF limit

SPDDirSel

input

Speed reference direction selection

ZCLAMP

input

Zero

clamp

V-LT output

Speed limit output

\V-ARR output]

Speed reach output

V-CMP

output

Speed consistent output

Speed
controller

Figure 3-98 Signal exchange between the drive and the host controller
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Speed reference set
by keypad H06.03

3.10.1Function Block Diagram

Aux. speed
reference B
source H06.01

Gain switchover

FunIN.18 JOGCMD+
FunIN.19 JOGCMD-

2nd gain mode H08.08
Switchover condition H08.09
Delay time H08.10
Level HO8.11
DI JOG Time lag H08.12

Position gain switchover time

H08.13

Speed reference limit

Max. motor speed
Max. speed limit H06.07 ]
FWD speed limit H06.08|
REV speed limit H06.09

communication

7 H06.05/H06.06 |
' areineffective

y |
| for multi-speed ,

\ reference .

Acceleration/deceleration

Multi-speed reference
H12 parameters

Acceleration ramp ti
Deceleration ramp ti

ime H06.05
ime H06.06

Analoginput correction
Zerodrift  H03.54 |
AL Deadzone HO353 |
Offset H03.50
Filter HO03.51
Speed corr. 10V H03.80
Analoginput correction
Zerodrift  H03.59
A2 Dead zone HO358 |
Offset H03.55
Filter H03.56
Speed corr. 10V H03.80

Frequency-division
output

Frequency-division output
A+ B+ Z+
A- B- Z-

INumber offrequency-division pulses H05.1
10538

Quency

Torque feedforward

FDFWD selection HO6.11{
Filter time H08.20
FDFWD gain H08.21

’ S/peed referen;e\
<\ (rpm)

Speed regulator

Gain  Integral

_ 1 H08.00  H08.01
2 H08.03 H08.04
Torque reference
low-pass filter
1 H07.05
Speed feedback filter 2 HOT.06
Filteroption ~ H08.22] i
Cutofffrequency H08.23 i Nach fiter
Disturbance
observer Frequency Width Attenuation
PR Comp. gain H09.30 1 H09.12 HO9.12  H09.14
/ Motor speed Filter time H09.31 2 H915 H09.15  H09.17
vopm) Iy 3 H0918 H09.18  H09.20
~--=7 4 HI92L HI921 H1923
\
, Bosition feedbacks 4{ Speed detection Torque limit
\_ (encoderunit) I
Encoder Current control ‘,_1
7 Internal
{orque reference
L1 %)/
[ Load S

Figure 3-99 Block diagram of speed control parameters
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3.10.2Speed Reference Input

Speed reference source

Five speed reference sources are available in the speed control mode, which can be
setin H06.02.

Source of main speed
reference A (H06.00)

0— Main speed reference A

Source of auxiliary
speed reference B

Aand B

Communication
(H31.09)

(H06.01)
2— A+B
A+B L &=
Switched between 3—A/B

1— Auxiliary speed reference B
Lo e e e

4— Communication

Speed reference
source (H06.02)

Figure 3-100 Speed reference source

Y¢ Related parameters:

source

2: A+B

3: Switched between A and B
4: Communication

Communi
Parame X . Change
cation Name Value Default Unit
ter Mode
Address
H06.02 | 2006-03h | Speed 0: Source of main speed reference A 0 - At stop
reference 1: Source of auxiliary speed reference B

e Source of main speed reference A
The sources of main speed reference A include digital setting and analog voltage
setting. Digital setting refers to the internal speed reference. Analog voltage

setting refers to the external speed reference.
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Source of main speed
reference A (H06.00)

|
I

Speed reference set  (0-Digital reference |
° 1

through keypad
(H06.03) q
Source of main speed

reference A

All setting 1-All
H03.50 to H03.54 e
H03.80
Al2 setting 2-Al2
H03.55 to H03.59 e

H03.80

Figure 3-101 Source of main speed reference A

Y¢ Related parameters:

Communi
Parame X i Change
cation Name Value Default Unit
ter Mode
Address
H06.00 | 2006-01h | Source of main | 0: Digital setting (H06.03) 0 - At stop
speed 1:AlL
reference A 2: A2

= Digital setting
The speed reference is set in H06.03.

¥t Related parameters:

Communi
Parame . X Change
cation Name Value Default Unit
ter Mode
Address
H06.03 2006-04h | Speed -10000 RPM to +10000 RPM 200 RPM Real-time
reference set
through
keypad

= Analog voltage setting
The analog voltage signal output by the host controller or other devices is used
as the speed reference after being processed.

Analog voltage input terminal:
The servo drive comes with 2 Al channels for control: All and Al2.

All voltage input: 12-bit, -10 V to +10 V; max. allowable voltage: =12 VDC; input
impedance: approx. 74 kQ.
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Al2 voltage input: 12-bit, -10 V to +10 V; max. allowable voltage: =12 VDC; input
impedance: approx. 74 kQ.

Analog input circuit:

Servo drive
| Al 20 [Tow-pass D -
Analog speec / [filter %ﬁonversion‘
input s
Analog speed AI2 18 [Low-pass D -
i filter conversion
input
GND|. 19
v L
~

Steps:

The following figure takes All as an example to show how to set speed
references through analog voltage.
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Set
H02.00=0

J

H06.00=1
H06.02=0

Filter

J

Zero drift
correction

1

Set offset

|

Set deadzone

Set speed

t

End

il Enter speed control mode

Main speed reference A source: All
Speed reference selection:
main speed reference A

77777777777777 Set H03.51

Set H03.54 manually
or use H0d.10

77777777777777 Set H03.50

77777777777777 Set H03.53

Max. FWD speed (+10 V): H03.80
Max. REV speed (-10 V): -(H03.80)

Figure 3-102 Flowchart for setting speed references through analog voltage

Definition of terms:

m Zero drift: Refers to the value of the drive sampling voltage relative to GND
upon zero Al voltage.
n Offset: Refers to the Al voltage upon zero sampling voltage after zero drift

correction.

= Dead zone: Refers to the Al voltage range upon zero sampling voltage.

In the following figure, y 1 represents the unprocessed AO voltage, y 6
represents the final speed reference after being processed by the servo drive.

All te[r)rrri\\i/r?al Processing inside the drive
Analo;
Analog channel channgl . Y, [ Zero |Ys Y. [ Dead |¥s [Calculate] Yo
input voltage x —Output | | Filter drift Offset zone —
GND voltagey,

Figure 3-103 Al processing of the servo drive
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Voltage when analog channel input
voltageis 0V
Voltage after zero drift correction
Voltage with offset
Y(mV) —— Voltage with dead zone
Sampling voltage

i, ¥ Ya, ¥s
400 7, |
Zero drift | /4 Offset |
/0 3200 4000, 4800
BT Analog channelinput
800 800 voltage X (mV)

Dead Dead zone
zone

Figure 3-104 Example of the sampling voltage processed by Al

Filter:

The servo drive provides the analog channel filter function. Setting the filter
time constant in H03.56 prevents motor reference fluctuation due to
unstable Al voltage and eliminates motor malfunction caused by signal
interference. The filter function cannot eliminate or suppress zero drift or
dead zone.

Zero drift correction
Zero drift is used to correct the AO voltage value that deviates from 0 V
upon 0V voltage input.

In the preceding figure, y 1 represents the AO voltage not processed by the
servo drive. If H03.51 is set to 0.00 ms, the filtered sampling voltage y 2 is the
sameasyi.

Therefore, when the actual input voltage x is 0 and the output voltage y 1 is
400 mV, the zero drift is 400 mV.

Set H03.54 to 400.0 (mV) manually. The sampling voltage after zero drift
correction is shown by ys.y3=y1-400.0

Zero drift can also be corrected automatically through H0d.10.

Offset setting
Offset setting is used to define the actual input voltage corresponding to
zero sampling voltage.

As shown in the preceding figure, when the preset sampling voltage y 4is 0,
the actual input voltage x is 4000 mV, therefore, the offset value is 4000 mV.
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Set H03.50 to 4000 (mV) manually. The sampling voltage y 4 after offset = x -
4000 =y 3-4000.

Dead zone correction
Dead zone correction is used to define the effective voltage input range
when the sampling voltage is not 0.

After the offset is set, if the sampling voltage is always 0 when the input
voltage x is within 3200 mV to 4800 mV, the dead zone is 800 mV.

Set H03.53 to 800.0. The sampling voltage after dead zone correction is
shown by ys.

0 3200<x<4800
v Y4 4800<x<10000 or -10000<x<3200

Speed reference calculation
After setting the zero drift, offset, and dead zone, set the speed reference
corresponding to 10 V (10000 mV) in H03.80 (Speed corresponding to 10 V)
to obtain the actual speed reference ye:

Y -5 (H03.80)

°= 10000

This value is used as the analog speed reference value in the speed control
mode.

The left figure below applies when no offset exists. The right figure below
applies when offset exists. After proper settings, you can view the All
sampling voltage value through HOb.21 in real time or view the speed
reference value corresponding to the input analog value through HOb.01.

Speed reference curve before offset
Speed reference curve after offset

Speed Speed

Speed
(before offset(after offset]

Speed corresponding to +10V
+(H03.80)

Speed value corresponding to +10V
+(H03.80)

|
! '
! i
d 1 !
| 1 ]
I 1 1
1 1 :
: : ) H
Deadzone +10V Voltage | et v Voltage
Hos.58 ' " Offset - Dead zone
' (H03.55) | HO3:58
Speed value corresponding to 10V [ Speed value corresponding to -10V

-(H03.80) -(H03.80)

V _Ref

Figure 3-105 All without offset (left) & All after offset (right)

The relationship between the final speed reference y s and the input voltage
xis as follows:
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{ 0 B-C<x<B+C

y =

x-B B+C<x<10000 or-10000<x<B-C

in which, B represents the offset and C represents the dead zone.

Y Related parameters:

Parame Comnjnum ) Change
- cation Name Value Default Unit ork
Address

H03.50 | 2003-33h | Voltage-type -5000 mV=5000 mV 0 mv Real-time
All offset

H03.51 | 2003-34h | Voltage-type 0.00 ms-655.35 ms 2.00 ms Real-time
All input filter
time constant

H03.53 | 2003-36h | Voltage-type 0.0 mv-1000.0 mV 10.0 mv Real-time
All dead zone

H03.54 | 2003-37h | Voltage-type -500.0 mV-500.0 mV 0.0 mv Real-time
All zero drift

H03.55 2003-38h | Voltage-type -5000 mV=5000 mV 0 mv Real-time
Al2 offset

H03.56 | 2003-39h | Voltage-type 0.00 ms-655.35 ms 2.00 ms Real-time
Al2 input filter
time constant

H03.58 | 2003-3Bh | Voltage-type 0.0 mV=1000.0 mV 10.0 mv Real-time
Al2 dead zone

H03.59 2003-3Ch | Voltage-type -500.0 mV-500.0 mV 0.0 mV Real-time
Al2 zero drift

H03.80 2003-51h | Speed 0 rpm to 10000 rpm 3000 RPM At stop
corresponding
to analog 10V

H0d.10 | 200d-0Bh | Analog 0: No operation 0 - At stop
channelauto | 1: Adjusted through All
adjusting 2: Adjusted through AI2

e Source of auxiliary speed reference B
The sources of auxiliary speed reference B include digital setting, analog voltage
setting, and multi-speed references. Digital setting and multi-speed references
produce the internal speed reference, and analog setting produces the external
speed reference.
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Speed reference set
through keypad (H06.03)

|
0-Digital setting
e

H03.80

All setting 1-All
H03.50 to H03.54 o
H03.80
Al2 setting 1-AI2
H03.55 to H03.59 —

Multi-speed reference 5-Multi-speed reference
parametersin group HI2[——— @

Source of auxiliary speed
reference B (H06.01)

Source of auxiliary

reference B

Figure 3-106 Source of auxiliary speed reference B

vt Related parameters:

Communi
Parame X . Change
cation Name Value Default Unit
ter Mode
Address
H06.01 | 2006-02h | Source of 0: Digital setting (H06.03) 1 - At stop

auxiliary speed
reference B

1: All
2: Al2
5: Multi-speed reference

The digital setting mode is the same as H06.00. The following describes multi-
speed references.

The servo drive supports multi-speed operation. The servo drive stores 16 speed

references, and the maximum running speed and running time of each can be set.
Four groups of acceleration/deceleration time are optional. The setting flowchart
is as follows.
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operation

Set the multi-speed

mode.

|

Set the multi-speed
operating curve.

l

Activate the
S-ON signal.

l

End

* Multi-speed operation mode: H12.00

« Operating time unit: H12.02

7777777777 « Number of speed references in multi-speed operation: H12.01

————— Set parameters related to each operating curve.

Figure 3-107 Flowchart for setting multi-speed operation

1. Set the multi-speed operation mode.

Y Related parameters:

Parame Communlca . Change
- tion Name Value Default Unit York
Address
H12.00 2012-01h | Multi-speed 0: Individual operation (number of 1 - At stop
operation speeds selected in H12.01)
mode 1: Cyclic operation (number of speeds
selected in H12.01)
2: DI-based operation
H12.01 2012-02h Number of 1-16 16 - At stop
speed
references in
multi-speed
mode
H12.02 2012-03h | Operating 0:s 0 - At stop
time unit 1: min

You can assign FuniIN.5 (DIR- SEL) to an external DI to select the multi-speed
reference direction.

Y Related parameters:

Code Name Function Name Function
Inactive: Reference
FunIN.5 DIR-SEL Multi-reference direction dlr(?CtIOI’l by d.efault
Active: Opposite to the
reference direction
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The following takes "H12.01 = 2" as an example to describe each mode.

Individual operation (H12.00 = 0)
Set H12.00 to 0 to select the individual operation mode.

Set H12.01 and H12.02 as needed. Then set the reference value, operating
time, and acceleration/deceleration time of each speed. The drive executes
multi-speed references in a sequence from speed 1 to speed N. After all the
speeds are executed, the drive stops.

Table 3-23 Description of individual operation

Description Operating Curve

Speed 2

oV 1max, V 2max : reference values of speed 1 and
speed 2
o t1:actual acceleration/deceleration time of speed

« The drive stops after one cycle of
operation.

o The drive switches to the next
displacement automatically.

1

o 13, 1t5: acceleration/deceleration time of speed 2

« Operating time = Time taken in switching from the
last speed to current speed + Duration of constant-

speed operation at current speed (For example,
the operating time of speed 1 is the sum of t 1 and
t2; the operating time of speed 2 is the sum of t 3
andts.)

« Do not set the operating time of a certain speed to
0. Otherwise, the drive skips this speed and
switches to the next speed directly.

o The speed reach signal is activated when the
motor speed feedback reaches the maximum
operating speed set for this speed.

o If the S-ON signal is switched off during operation,
the motor stops in the mode defined by H02.05
(Stop mode at S-ON OFF).

% Definition of terms:

A complete operation cycle covers all the multi-speed references defined by
H12.01.

Cyclic running (H12.00 = 1)
Set H12.00 to 1 to select the cyclic operation mode.

-247-



Control mode

Set H12.01 and H12.02 based on the number of speeds and the operating
time unit. Then set the reference value, operating time and acceleration/
deceleration time for each speed. The drive executes the set speeds in a
sequence from speed 1 to speed N (last speed). After all the speeds are
executed, the drive jJumps to speed 1 and repeats the preceding process.

Table 3-24 Descriptions of cyclic operation

Description

Operating Curve

o The drive starts from
displacement 1 again after each
cycle of operation.

o The drive switches to the next
displacement automatically.

o The cyclic operation state remains
active as long as the S-ON signal is
active.

Speed (V)
Vimax

Speed1 | Speed2 | Speed1l | Speed2
[ | [

Vamax - — - |
| [ I
| [ I

|
|
| |
T f
th ts te t3

T
t Y Time (t)

oV 1max, V 2max : maximum operating speeds in
displacement 1 and displacement 2

« Operating time = Time taken in switching from the
last speed to current speed + Duration of constant-
speed operation at this speed (For example, the
operating time of speed 1 is the sumoft1and t2;
the operating time of speed 2 is the sum of t 3and
ta.)

« Do not set the operating time of a certain speed to
0. Otherwise, the drive skips this speed and
switches to the next speed directly.

« The speed reach signal is activated when the
motor speed feedback reaches the maximum
operating speed set for this speed.

o If the S-ON signal is switched off during operation,
the motor stops in the mode defined by H02.05
(Stop mode at S-ON OFF).

s Dl-based operation (H12.00 = 2)
Set H12.00 to 2 to select DI-based operation.

Set H12.01 and H12.02 based on the number of speeds to be executed and
the operating time unit. Then set the reference value, operating time and
acceleration/deceleration time for each speed. The drive executes the speed
references according to ON/OFF combination of the external DIs (CMDx).
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Table 3-25 Descriptions of DI-based operation

Description Operating Curve

Speed (V)
Vymax ‘Speedy ‘Speedz
Vzmax - £ — — — '~ — —
Vymax — - — — =
I
I
« The drive operates continuously i i i >
as long as the S-ON signal is Set DI Set DI Set DI Time (1)
active.
« The speed No. is determined by o X, y: speed No. (The relationship between the
the DI logic. speed No. and the DI logic is described below.)

« The operating time is independent of the
parameter setpoint. If the speed No. changes
during operation, the drive switches to the new
speed No. immediately.

o The speed reach signal is activated when the
motor speed feedback reaches the maximum
operating speed set for this speed.

o If the S-ON signal is switched off during operation,
the motor stops in the mode defined by H02.05
(Stop mode at S-ON OFF).

« The operating time of each speed
is determined only by the interval
time of speed switchover.

When the multi-speed operation mode is DI-based operation, assign DI
functions 6...9 (multi-reference switchover) to four DIs and set the active
logic of these Dls. In addition, assign FunIN.5 (DIR-SEL, direction selection in
DI-based multi-speed operation) to a certain DI to switch the speed
reference direction.

Y Related parameters:

Code Name Function Name Function
Defines the speed reference
direction in the DI-based

Direction switchover through | operation mode.

FuniN.5 DIRSEL | pyin multi-speed mode Inactive: Reference direction
Active: Opposite to the
reference direction

FunIN.6 CMD1 | Multi-reference switchover 1 The speed No. is a 4-bit binary

FunIN.7 CMD2 | Multi-reference switchover2 | value. The relationship

FunIN.8 CMD3 | Multi-reference switchover 3 between the Sp_EEd no. apd
CMD1 to CMD4 is shown in
"Table 3-26 " on page 250.

FuniN.9 CMD4 | Multi-reference switchover4 | The value of CMD is 1 upon
active DI level and 0 upon
inactive DI level.
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Table 3-26 Relationship between the segment No. and CMD1 to CMD4

CMD4 CMD3 CMD2 CMD1 Segment No.
0 0 0 0 1
0 0 0 1 2
1 1 1 1 16
Motor speed (V)
Ve Speed 4!
Vs
Vo - o
Vi
Time (t)
Vio
Vie e T s _ 7Speed 16
Vi | ) |
| | | |
Vi : : Speed 12 : :
| | | | | |
| | | | | |
| | | | | |
| | | | | |
cwo1 off [ on | orF OFF oN [ |
| | I |
| 1l

L
on ]
L

| | I i |
CMD3  OFF | OFF | or oFF | | OFF | OFF OFF m
| | | | | |
MDA OFF | OFF | OFF OFF | ‘ oN | ON OoN '
| | | | | |
DIR-SEL OFF : OFF | OFF OFF : | ON : OoN ON :
| | | | | |

Figure 3-108 Example of multi-speed curve

2. Setting the multi-speed curve

The following takes speed 1 as an example.

Y¢ Related parameters:

Communica
Parame ) . Change
tion Name Value Default Unit
ter Mode
Address

H12.03 2012-04h | Acceleration 0 ms—65535 ms 10 ms Real-time
time 1

H12.04 2012-05h | Deceleration 0 ms—65535 ms 10 ms Real-time
time 1

H12.09 2012-0Ah | Acceleration 0 ms—65535 ms 150 ms Real-time
time 4

H12.10 2012-0Bh | Deceleration 0 ms—65535 ms 150 ms Real-time
time 4

H12.20 2012-15h | 1st speed -10000 RPM to +10000 RPM 0 RPM Real-time
reference

-250-




Control mode

Communica

Parame . X Change
tion Name Value Default Unit
ter Mode
Address

H12.21 2012-16h | Operating 0.0s(m) to 6553.5s(m) 5.0 s (m) Real-time
time of speed
1

H12.22 2012-17h | Acc./dec. time | Bit0-bit7: Acc./dec. time of speed 6 256 - Real-time

of speed 1

0: Zero acceleration/deceleration time
1: Acceleration/Deceleration time 1
2: Acceleration/Deceleration time 2
3: Acceleration/Deceleration time 3
4: Acceleration/Deceleration time 4
Bit8-bit15: S curve smoothing
parameter

Smoothing parameter 1
Smoothing parameter 2
Smoothing parameter 3
Smoothing parameter 4
Smoothing parameter 5
Smoothing parameter 6
Smoothing parameter 7

[ B O A

Smoothing parameter 8

For speed references in the multi-speed operation mode, besides the
reference value and operating time, four groups of acceleration/

deceleration time options are also available. There is no acceleration/
deceleration time by default.

The following describes the actual acceleration/deceleration time and the
operating time in cases where H12.00 (Multi-speed operation mode) is set to
1 (Individual operation).

Speed (V)

Vi - f

13

Figure 3-109 Example of multi-speed curve

.
t | b ‘T'me(t)

As shown in the preceding figure, the speed reference is V 1 and the actual
acceleration time t1is as follows.

Vi
1000

t1:
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The actual deceleration time tis:

=

1000

Vi

X Dec. time set for the speed

Operating time = Time taken in switching from the last speed to present
speed + Duration of constant-speed operation at present speed (as shown
by t3in the preceding figure)

e Switched between Aand B

When setting H06.02 (speed reference source) to 3 (Switched between A and B),
you need to assign FunIN.4 (DI-SEL) to the corresponding DI. The input signal of

this DI determines which source (A or B) is active.

Y¢ Related parameters:

Code

Name

Function Name

Description

FunIN.4

CMD-SEL

Main/Auxiliary
reference switchover

Inactive: Current reference

being A

Active: Current reference being

B

o Communication
When H06.02 (Speed reference source) is set to 4 (Communication), the speed
reference is the setpoint of H31.09. H31.09 is not displayed on the keypad, it can
be set through communication only.

Yt Related parameters:

Communi
Parame . X Change
cation Name Value Default Unit
ter Mode
Address

H31.09 | 2031-0Ah | Speed Model P:-9999.000 rpm to 9999.000 rpm 0.000 RPM Real-time
reference set Model N: -10000.000 rpm to 10000.000
via rpm
communica
tion

Speed reference direction setting

To switch the speed reference direction through DI, assign FunIN.26 to the
corresponding DI. The input signal of this DI determines the speed reference

direction.

Y¢ Related parameters:

Code Name Function Name Description
FuniN.26 SPDDIrSel Speeq reference InaFtlve: Forward
direction Active: Reverse
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The actual direction of rotation is related to the setting of H02.02 (Direction of
rotation), the sign (+/-) of the speed reference value, and the logic of FuniIN.26.

Table 3-27 Actual direction of rotation in the speed control mode

H02.02 Sign of Speed FunIN.26 Direction of Rotation
Reference
0 + Inactive CcCcw
0 + Active cw
0 - Inactive cw
0 - Active CCw
1 Inactive cw
1 Active ccw
1 - Inactive ccw
1 - Active cw

3.10.3Ramp Function

The ramp function is used to smooth the acceleration rate of speed references

through acceleration/deceleration time setting.

In the speed control mode, a high acceleration rate easily leads to motor jerk or
intense vibration. In this case, increasing the acceleration/deceleration time
smoothens the motor speed change, preventing mechanical damage caused by jerk

or vibration.

ACaution

« When the speed reference source is digital setting, analog voltage setting or jog
speed, the acceleration time and deceleration time are set through parameters

H06.05 and H06.06.

o When the speed reference source is multi-speed reference, the acceleration time
and deceleration time are set in parameter group H12. For details, see SV670-INT

Series Servo Drive Parameter Guide.
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Speed (V)

Motor reference
Step reference After ramp speed V,

function control

Actual Actual
acceleration deceleration
time time

Figure 3-110 Ramp function definition

e H06.05 defines the time for the speed reference to change from 0 rpm to 1000 rpm.
e H06.06 defines the time for the speed reference to change from 1000 rpm to 0 rpm.

The formulas for calculating the actual acceleration/deceleration time are as follows:

Speed reference

Actual acceleration time t; =
1000

x Speed reference acceleration ramp time

Speed reference

Actual deceleration time t, = x Speed reference deceleration ramp time

1000
Y¢ Related parameters:
Communi
Parame . i Change
cation Name Value Default Unit
ter Mode
Address
H06.05 | 2006-06h | Acc. ramp time | 0 ms—65535 ms 0 ms Real-time
of speed
reference
H06.06 | 2006-07h | Dec.ramp 0 ms—65535 ms 0 ms Real-time
time of speed
reference
3.10.4Zero Clamp

ACaution

e Zero clamp is used in systems where position loop is unavailable in the speed
control mode.

« Ifthe motor oscillates in the zero clamp state, adjust the position loop gain.
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In the speed control mode, if FunIN.12 (ZCLAMP) is enabled, and the speed reference
amplitude is smaller than or equal to the value of H06.15, the motor enters zero
position clamp state. In this case, a position loop is built inside the drive and the
speed reference is invalid.

The motor is clamped the minimum quantization error of the encoder. Even if it
rotates due to external force, it will return to the zero position and be clamped.

When the speed reference amplitude exceeds the value of H06.15, the motor exits
from the zero clamp state and continues running according to the speed reference

received. Zero clamp is deactivated when the ZCLAMP (FunIN.12) signal is inactive.
Speed (V)

Servo drive
Zero clamp speed
CNL threshold (H06.15)~ —(— — — —\%x — 7/~ — = =\¢
24V

+24V power supply | 17 I

T T
[ cow] I
COM+ 11 Zero clamp ! !
(FunIN.12: CLAMP) | oN | OFF
(DIx) 32 4.7k0 | |
Zero clamp DI | |
configuration COM- \1_1 |
Zero clamp
ON OFF ON OFF

Figure 3-111 Wiring and waveform of zero clamp

Y Related parameters:

Communi

Parame X i Change
cation Name Value Default Unit
ter Mode
Address
H06.15 | 2006-10h | Zero clamp 0 rpm to 10000 rpm 10 RPM Real-time
speed
threshold

Y¢ Related parameters:

Code Name Function Name Description

Inactive: Zero clamp disabled
Active: Zero clamp enabled

FunIN.12 ZCLAMP Zero speed clamp
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3.10.5Speed Reference Limit

ACaution

When the actual speed of the motor exceeds HOA.08 (Overspeed threshold), E500.0 (Motor
overspeed) occurs. For details of HOA.08, see SV670-INT Series Servo Drive Parameter Guide.
The speed reference limit must be lower than HOA.08.

In the speed control mode, the sources of speed reference limit include:

e H06.07 (Maximum speed limit): Defines the speed reference limit in both
directions. The limit value applies when speed references exceed it.

e H06.08 (Forward speed limit): Defines the speed limit in the forward direction.The
limit value applies when forward speed references exceed it.

e HO06.09 (Reverse speed limit): Defines the speed limit in the reverse direction.The
limit value applies when reverse speed references exceed it.

e Maximum speed of the motor (default threshold): Depends on the motor model.

Speed reference

Max. motor speed

- Max. speed threshold H06.07
- A== —- FWD speed threshold H06.08
L
Speed range
R \ R Rﬁ\ispeed threshold H06.09
77777777 Max. speed threshold H06.07

Max. motor speed

Figure 3-112 Example of speed reference limit

The actual motor speed limit meets the following requirements:

e |Forward speed limit| < min {maximum motor speed, H06.07, H06.08}
o |Reverse speed limit| < min {maximum speed of the motor, H06.07, H06.09}

Y Related parameters:
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Communi
Parame i i Change
cation Name Value Default Unit
ter Mode
Address
H06.07 | 2006-08h | Maximum 0 rpm to 10000 rpm 7000 RPM Real-time
speed limit
H06.08 | 2006-09h | Forward speed | 0 rpm to 10000 rpm 7000 RPM Real-time
threshold
H06.09 | 2006-0Ah | Reverse speed |0 rpm to 10000 rpm 7000 RPM Real-time
threshold

3.10.6Speed-Related DO

The filtered speed feedback can be compared with different thresholds, generating
DO signals for use by the host controller. The filter time constant is set in HOA.27
(Speed DO filter time constant).

Motor rotation DO signal

When the absolute value of the filtered actual motor speed reaches the value of
H06.16 (Threshold of TGON (motor rotation) signal), the motor is acknowledged to be
rotating. In this case, the drive outputs the motor rotation signal (FunOUT.2: TGON) to
acknowledge that the motor is rotating. When the absolute value of the filtered actual
motor speed is lower than the value of H06.16, the motor is not rotating.

Judgment on the motor rotation signal (FunOUT.2, TGON) is not affected by the
operating state or control mode of the drive.

Speed (V)

HO6.16 | — — 4 — — — — =

[
| Time (1
\
\

Motor rotation output
FunOUT.2 (TGON) ~ OFF

Figure 3-113 Waveform of motor rotation (TGON) signal

Note

In the preceding figure, "ON" indicates the TGON (motor rotation) signal is active. "OFF" in-
dicates the TGON (motor rotation) signal is inactive.

Y¢ Related parameters:
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Communi
Parame i i Change
cation Name Value Default Unit
ter Mode
Address
H06.16 | 2006-11h | Threshold of 0 rpm to 1000 rpm 20 RPM Real-time
TGON (motor
rotation)
signal
To use the TGon signal, assign a DO with FunOUT.2 (TGon, motor rotation) and set
the active logic of this DO.
v¢ Related parameters:
Function L
Code Name Description
Name
Inactive: The absolute value of filtered
motor speed is lower than the setpoint of
Motor HO06.16.
FunOUT.2 TG . . .
un on rotation Active. The absolute value of filtered
motor speed reaches the setpoint of
H06.16.
Speed matching DO signal

A delay of 10 rpm is present in the speed matching signal.

When the absolute value of the difference between the motor speed after filter and
the speed reference satisfies the setting of H06.17, the actual motor speed is
considered to reach the speed reference. At this moment, the servo drive outputs the
speed matching signal (FunOUT.4: V-CMP). When the absolute value of the difference
between the motor speed after filter and the speed reference exceeds the setting of
H06-17, the speed matching signal is inactive.

If the drive is not in the operational state or the speed control mode, the speed
matching signal (FunOUT.4: V-Cmp) is always inactive.
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Speed reference
Speed (V)

Speed feedback
10rpm
o I 1 H06.17 defines the threshold for V-CMP signal.
J i
‘ I 10 rpm \
T 1
/ I
I |
/ I
[ \
/ I\
[ \
|
| LN
‘ " t Time (t)
Servo | Servo running Servo
stop | I'stop
Speed matching | ‘
FunOUT.4 N
o OFF 0 OFF
Figure 3-114 Waveform of speed matching (V-Cmp) signal
Note

In the preceding figure, "ON" indicates the V-Cmp signal is active. "OFF" indicates the V-
Cmp signal is inactive.

Y¢ Related parameters:

Communi
Parame X X Change
cation Name Value Default Unit
ter Mode
Address
H06.17 | 2006-12h | Threshold of V- | 0 RPM —100 RPM 10 RPM Real-time
Cmp (speed
matching)
signal

To use the V-Cmp (speed matching) signal, assign FunOUT.4 (V-Cmp, speed matching)
to a certain DO and set the active logic of this DO.

Y¢ Related parameters:

Code Name Function Name Description

Inactive: The absolute difference
between the filtered actual motor
speed and the speed reference is
higher than the value of H06.17.
FunOUT .4 V-Cmp Speed matching | Active: The absolute difference
between the filtered actual motor
speed and the speed reference is
lower than or equal to the value of
HO06.17.
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Speed reach DO signal

A delay of 10 rpm is present in the speed reach signal. When the absolute value of the
motor speed after filter exceeds H06.18 + 10 rpm, the motor speed is considered to
reach the desired value. At this moment, the servo drive outputs the speed arrival
signal (FunOUT.19: V-Arr). On the contrary, when the absolute value of filtered motor
speed is lower than H06.18 - 10 rpm, the speed reach signal is inactive.

Acknowledgment of the speed reach (FunOUT.19: V-Arr) signal is not affected by the
operating state or control mode of the drive.
Speed reference

Speed (V) Speed feedback
/ I 10rpm
,77777‘& 7777777777777777777777777777777
HO6.18 | 1orpm |
B I R
/1
/ |
[
[
I
Speed reach output | off ON OFF
FunOUT.19 V-Arr

Figure 3-115 Waveform of the speed reach (V-Arr) signal

Note

In the preceding figure, "ON" indicates the V-Arr (speed reached) signal is active. "OFF" indi-
cates the V-Arr (speed reached) signal is inactive.

Y Related parameters:

Communi

Parame . i Change
cation Name Value Default Unit
ter Mode
Address
H06.18 | 2006-13h | Threshold of 20 rpm to 10000 rpm 1000 RPM Real-time

speed reach
signal

To use the V-Arr signal, assign FunOUT.19 (V-Arr, speed reach) to a DO and set the
active logic of this DO.

Y¢ Related parameters:
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Code Name Function Name Description

Inactive: The absolute value of filtered
motor speed feedback exceeds H06.18.
FunOUT.19 V-Arr Speed reach Active: The absolute value of filtered
motor speed feedback is lower than or
equal to the value of H06.18.

Zero speed DO signal

A delay of 10 rpm is present in the zero speed signal. The drive outputs zero speed
(FunOUT.3: V-Zero) signal only when the absolute value of actual motor speed is
lower than the threshold defined by H06.19. On the contrary, when the absolute value
of actual motor speed is higher than H06.19 + 10 rpm, the motor is in the rotational
state and the V-Zero (zero speed) signal is inactive.
Acknowledgment of the zero speed (FunOUT.3: V-Zero) signal is not affected by the
operating state and control mode of the drive.
The interference in the speed feedback can be filtered by the speed feedback DO
filter. You can set the corresponding filter time constant in HOA.27.

Speed (V)

[
H06.l9| |
\

\
Zero speed ON OFF ON
(FunOUT.3: ZERO) |

Figure 3-116 Waveform of the zero speed (V-Zero) signal

Note

In the preceding figure, "ON" indicates the V-Zero signal is active. "OFF" indicates the V-
Zero signal is inactive.

Y¢ Related parameters:

Communi
Parame X X Change
cation Name Value Default Unit
ter Mode
Address
H06.19 | 2006-14h | Threshold of 1 rpm to 10000 rpm 10 RPM Real-time
zero speed
output signal
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To use the zero speed (V-Zero) signal, assign FunOUT.3 (V-Zero, zero speed) to a DO
and set the active logic of this DO.

Y Related parameters:

Code Name Function Name Description

Inactive: The difference between motor
speed feedback and the reference value is
Zero speed | higher than the setpoint of H06.19.

signal Active: The difference between motor
speed feedback and the reference value is
lower than or equal to the value of H06.19.

FunOUT.3 V-Zero

3.11 Torque Control Mode

Torque control block diagram
| _|TorqueREF. Torque REF. Torque REF. i Current loop M
source & DIR filter limit B control
Current
feedback

Figure 3-117 Block diagram of torque control mode

Torque
reference
input

Motor

Encoder

Set H02.00 (Control mode selection) to 2 (Torque control mode) through the keypad
or the Inovance software tool to make the drive operate in the torque control mode.
Set the drive parameters based on the mechanical structure and technical indicators.
The following describes basic parameter settings in the torque control mode.
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Torque
reference

Drive

[\ input

Referengelnput —| Referencefilter ——— Reference limit
setting

i
U

=3

TOQDirSel inp

Torque reference direction selection

Ext. Al SPD

[\limit input

Host

controller|
Voutput-LT

Speed limit

C-LT output

Torque
controller

Speed limit output

Tog-Reach output

Torque limit output

Torque reach output

Figure 3-118 Signal exchange between the drive and the host controller
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3.11.1Function Block Diagram

Torque reference set
through keypad (H07.03)

Gain switchover
2nd gainmode  H08.08

Switchover condition H08.09
Delay time H08.10

Source of Level H08.00
main torque Time lag H08.12
reference A Position gain
H07.00} switchover time H08.13
Toquercrene] _fToqgercoerce] _[rbsolute gt
selection lirection .
HOT}Z FuniN.25 conversion
HOT.0L

L

Analoginput correction
Analoginput 1 L
A2 Zerodrift  H0359 )
—————=| Deadzone H0358 - Internal speed limit
Offset H03.55
Filter H03.56 Forward limit/Limit 1 H07.19. 7 oot
Reverse limit;Limit 2 H07.20 peed imi
Internal speed limit FuniN.36 N T?rquerefef_rence
| - — low-pass filter
| / Group 1 HO7.05
| | peed control Group 2 H07.06
+
b - — .| Speedlimit [Speed limit Gain Integral | J
source (HO7.17) threshold lGroup 1 H08.00 H08.01
roup 2 H08.03 H08.04
| (Group 2 H08.03 H08.0+
[
| s
| Notch fitter
| Speed feedback flter Frequency Width Attenuation|
| - Groupl  H09.12  H09.12  HO9.14
Filteroption  H08.22 Group2  H09.15 H09.15  H09.17
—_— Cutofffrequency H08.23 Goup3  H0918 H0918  H09.20
Group4  H1921 H1921 H1923
Torque limit Torque limit
source
Internal/External torque limit value H07.07
Forward reverse ntemal mit HOT.09' HOT.10 ~ —=/Motorspeed"
Forward reverse external limit H07.11 H07.12|

TorqueimitDlselection ~ FunlN.16 N
.| Speeddetection
-
Position feedback

U fencoderunit) /*~ ~

Frequency-division
output

e T ————r Encoder Current control
Frequency-diison output [/ il

A+ B+ 7+ requency-diion utput HIS38 N

A- B-Z- S—
7/ Internal
torque reference

] v D
[ Load

Figure 3-119 Block diagram of torque control

Note

[1]: When the analog input is All, the corresponding parameters are: zero drift: H03.54, dead
time: H03.53, offset: H03.50, and filter H03.51.
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3.11.2Torque Reference

Torque reference source

Five torque reference sources are available in the torque control mode, which can be
setin H07.02.

Main torque REF A

0-Main torque REF A

source H07.00

Aux. torque REF B
source H07.01

1-Aux. torque REF B

A+B

2-A+B Torge REF source

A/B switchover

selection H07.02

3-A/B

COMM setting
H31.11

4-Communication

Figure 3-120 Torque reference sources

Y¢ Related parameters:

Parame Comm. . Change
Name Value Default Unit
ter Add. Mode
H07.02 | 2007-03h | Torque 0: Source of main torque reference A 0 At stop
reference 1: Source of auxiliary torque reference B

source

2: Source of A+B
3: Switched between Aand B
4: Communication

e Source of main torque reference A
The source of main torque reference A include digital setting and analog voltage
setting. Digital setting refers to the internal torque reference. Analog voltage
setting refers to the external torque reference.
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Source of main torque
reference A (H07.00)

|
Torque reference set | 0-Digital settipg
—e

through keypad (H07.03) ‘
. Source of main

torque
reference A
All setting 1-All
H03.50 to H03.54 ——®
H03.81
All setting 1-All
H03.50 to H03.54
H03.81

Figure 3-121 Description of source of main torque reference A

Y Related parameters:

Parame Comm. X Change
Name Value Default Unit
ter Add. Mode
HO07.00 | 2007-01h | Source of main | 0: Keypad (H07.03) 0 - At stop
torque 1:All
reference A 2: A2
= Digital setting
In digital setting, the torque reference is set in H07.03, which defines the
percentage of the torque reference to the rated torque of the motor.
¥¢ Related parameters:
Parame Comm. i Change
Name Value Default Unit
ter Add. Mode
H07.03 | 2007-04h | Torque -400.0% to 400.0% 0.0 % Real-time
reference set
through
keypad

= Analog voltage setting
The analog voltage signal output by the host controller or other devices is used
as the torque reference after being processed.

Analog voltage input terminal:
The servo drive comes with 2 Al channels for control: All and Al2.

All voltage input: 12-bit, -10 V to +10 V; max. allowable voltage: =12 VDC; input
impedance: approx. 74 kQ.
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Al2 voltage input: 12-bit, -10 V to +10 V; max. allowable voltage: =12 VDC; input
impedance: approx. 74 kQ.

Analog input circuit:

Servo drive

P ) §
Analoginput /A AlL,, 20 ‘LE.OW pass H\égv ol

Analog input A12 18 [Low-pass | {0 | -

GND\, 19

Steps:

The following takes All as an example to describe how to set torque
references through analog voltage.
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HO%.%tO:Z —————————— Switch to torque control mode
HO7.00=1 | Main torque reference A source: All
H07.02=0 Torque reference selection:
main torque reference A
Fiter | —————————— Set H03.51
Rectify | _ _ _ _ _ _ _ _ _ _ Set H03.54 manually
zero drift or use H0d.10
Setoffset | — — — — — — — — — _ Set H03.50
Set
deadzone | —————————— Set H03.53
SetxoMV| Max. forward torque for +10V: H03.81
torque REF| Max. reverse torque for -10V: -(H03.81)
End

Figure 3-122 Operation flowchart for setting torque references through analog

voltage

% Definition of terms:

m Zero drift: Refers to the value of the drive sampling voltage relative to GND
upon zero Al voltage.

n Offset: Refers to the Al voltage upon zero sampling voltage after zero drift
correction.

» Dead zone: Refers to the Al voltage range upon zero sampling voltage.

In the following figure, y 1 represents the unprocessed AO voltage, y e
represents the final torque reference after being processed by the servo drive.
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AL Drive Processing inside the drive
——==>» terminal Analog
Analog channel channel [ Y. Y. i Ys [ Calculate |V,
input voltage x output | Filter | Zero [== Offset = ?Sﬁg . torque REF. -
_GND { voltageyl

Figure 3-123 Al processing of the servo drive

Voltage when analog channelinput
voltageis OV
Voltage after zero drift correction
Voltage with offset
Y(mV) —— Voltage with dead zone
Sampling voltage

Yi, Y3 Ya Ys
400 // |
Zerodrift § /4~ Offset !
/0 3200 :4000} 4800

Analog channel input
800 800 voltage X (mV)

Dead Dead zone
ya zone

Figure 3-124 Example of the sampling voltage processed by Al

= Filter:
The servo drive provides the analog channel filter function. Setting the filter
time constant in H03.51 prevents motor reference fluctuation due to
unstable Al voltage and eliminates motor malfunction caused by signal
interference. The filter function cannot eliminate or suppress zero drift or
dead zone.

= Zero drift correction
Zero drift is used to correct the AO voltage value that deviates from 0 V
upon 0V voltage input.

In the preceding figure, y 1 represents the AO voltage not processed by the
servo drive. If H03.51 is set to 0.00 ms, the filtered sampling voltage y 7 is the
sameasy1.

Therefore, when the actual input voltage x is 0 and the output voltage y 1 is
400 mV, the zero drift is 400 mV.

Set H03.54 to 400.0 (mV) manually. The sampling voltage after zero drift
correction is shown by y3z.y3=y1-400.0

Zero drift can also be corrected automatically through HOd.10.
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Offset setting
Offset setting is used to define the actual input voltage corresponding to
zero sampling voltage.

As shown in the preceding figure, when the preset sampling voltage y 4is 0,
the actual input voltage x is 4000 mV, therefore, the offset value is 4000 mV.

Set H03.50 to 4000 (mV) manually. The sampling voltage y 4 after offset = x -
4000 =y 3-4000.

Dead zone correction
Dead zone correction is used to define the effective voltage input range
when the sampling voltage is not 0.

After the offset is set, if the sampling voltage is always 0 when the input
voltage x is within 3200 mV to 4800 mV, the dead zone is 800 mV.

Set H03.53 to 800.0. The sampling voltage after dead zone correction is
shown by ys.

0 3200<x<4800

Vo Y4 4800<x<10000 or -10000<x<3200

Torque reference

After setting the zero drift, offset, and dead zone, set the speed reference
corresponding to 10 V (10000 mV) in H03.81 (Speed corresponding to 10 V)
to obtain the actual torque reference ye:

Y5

¥e="10000

X (H03.81)
This value is used as the torque reference set via analog in the torque
control mode.

The left figure below applies when no offset exists. The right figure below
applies when offset exists. After proper settings, you can view the All
sampling voltage value through HOb.21 in real time or view the torque
reference value corresponding to the input analog value through HOb.01.
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Torque

Torque for +10V]
(+H03.81)

V_Ref

——— Torque reference curve (no offset)
——— Torque reference curve (with offset)

Torque
(no offset)

Torque for +10V/|

(+H03.81)

Torque
(with oft

set)

e

-10v . | -10v ‘
7
‘ Deadzone Al 0V yoltage | 0»‘/L*<J +10V yoltage
I (H03.53) Giteor” Deadzone
| Set (H03.53)
I (H03.50)
Torque for -10V — JTorque for-10v
(-H03.81) (-H03.81]

Figure 3-125 Al1 without offset (left) & All after offset (right)

The relationship between the final torque reference y s and the input
voltage x is as follows:

o

0 B-C<x<B+C

x-B B+C<x<10000 or-10000<x<B-C

in which, B represents the offset and C represents the dead zone.

Y Related parameters:

Parame Commum X Change
- cation Name Value Default Unit o
Address

H03.50 | 2003-33h | Voltage-type -5000 mV=5000 mV 0 mv Real-time
All offset

H03.51 | 2003-34h | Voltage-type 0.00 ms-655.35 ms 2.00 ms Real-time
Allinput filter
time constant

H03.53 2003-36h | Voltage-type 0.0 mV-1000.0 mV 10.0 mV Real-time
All dead zone

H03.54 | 2003-37h | Voltage-type -500.0 mV-500.0 mV 0.0 mv Real-time
All zero drift

H03.55 | 2003-38h | Voltage-type -5000 mV=5000 mV 0 mv Real-time
Al2 offset

H03.56 | 2003-39h | Voltage-type 0.00 ms-655.35 ms 2.00 ms Real-time
Al2 input filter
time constant

H03.58 | 2003-3Bh | Voltage-type 0.0 mV-=1000.0 mV 10.0 mv Real-time
Al2 dead zone

H03.59 2003-3Ch | Voltage-type -500.0 mV-500.0 mV 0.0 mV Real-time
Al2 zero drift
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Communi
Parame ) . Change
cation Name Value Default Unit
ter Mode
Address

H03.80 | 2003-51h | Speed 0 rpm to 10000 rpm 3000 RPM At stop
corresponding
to analog 10V

H0d.10 | 200d-0Bh | Analog 0: No operation 0 - At stop
channel auto | 1: Adjusted through All
adjusting 2: Adjusted through Al2

e Source of auxiliary torque reference B
Auxiliary torque reference B is set in the same way as main torque reference A. For
the descriptions of related parameters, see SV670-INT Series Servo Drive
Parameter Guide.

e Switched between A and B
When setting H07.02 (Torque reference source) to 3 (Switched between A and B),
you need to assign FunIN.4 (DI-SEL) to the corresponding DI. The input signal of
this DI determines which source (A or B) is active.

Y Related parameters:

Code Name Function Name Description
OFF: Active reference
. being A
FunIN.4 CMD-SEL Reference switchover ON: Active reference being
B

o Communication
When H07.02 (Torque reference source) is set to 4 (Communication), the torque
reference is the value of H31.11. H31.11 is not displayed on the keypad, it can be
set through communication only.

Y Related parameters:

Parame Comm. i Change
Name Value Default Unit
ter Add. Mode
H31.11 | 2031-0Ch | Torque -100.000% to 100.000% 0.000 % Real-time
reference set
via
communica
tion

Torque reference direction

To switch the torque reference direction through DI, assign FunIN.25 (TorDirSel,
torque reference direction) to the corresponding DI. The input signal of this DI
determines the torque reference direction.

Y Related parameters:
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Code Name Function Name Description
Inactive: The actual torque
reference direction is the same as
FuniN.25 ToqDirSel Torque reference | the set direction.

direction

Active: The actual torque reference
direction is opposite to the set
direction.

The actual direction of rotation is related to the setting of H02.02 (Direction of
rotation), the sign (+/-) of the torque reference value, and the logic of FunIN.25.

Table 3-28 Actual direction of rotation in the torque control mode

Sign (+/-) of the
H02.02 Torque Reference FuniIN.25 Direction of Rotation
Value
0 + Inactive CCw
0 + Active cw
0 - Inactive cw
0 - Active ccw
1 Inactive cw
1 Active Cccw
1 - Inactive Cccw
1 - Active cw

3.11.3Torque Reference Filter

ACaution

If the filter time constant is set to an excessively high value, the responsiveness will be de-
graded, so pay attention to the responsiveness when setting the filter time constant.

The servo drive smoothens torque references through the low-pass filter to reduce
vibration in all the control modes.

The servo drive offers two low-pass filters for torque references, in which the low-pass
filter 1 is used by default.

The servo drive switches to low-pass filter 2 when gain switchover is enabled (H08.08
=1and H08.09 # 0) and the condition defined by H08.09 is met.

Y¢ Related parameters:

-273-



Control mode

Communi
Parame i i Change
cation Name Value Default Unit
ter Mode
Address
HO07.05 | 2007-06h | Torque 0.00 ms—30.00 ms 0.50 ms Real-time
reference filter
time constant
1
H07.06 | 2007-07h | Torque 0.00 ms—30.00 ms 0.27 ms Real-time

reference filter
time constant
2

Torque
reference

Input torge reference

First-order filter

3t Timet

Figure 3-126 First-order filter for rectangular torque references

Torque
reference

Input torge reference

3t ——First-order filter

3t Timet

Figure 3-127 First-order filter for trapezoid torque references

3.11.4Torque Reference Limit

ACaution

Torque reference limit is active in and needed by all the control modes.
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Torque (T)
Torque reference input from host controller

Positive torque limit value

Actual torque

[ reference (T) of \ Motor speed (V)

the drive /
-
-
n \
| Time (t)
Torque Internal Torque
control : speed control control
|
Negative torque limit value |- — — — — L -

Figure 3-128 Torque reference and torque limit

When the absolute value of the torque reference input from the host controller or
output by the speed regulator is higher than the absolute value of the torque
reference limit, the actual torque reference of the drive is limited to the torque
reference limit. Otherwise, the torque reference input from the host controller or
output by the speed regulator is used.

Only one torque reference limit is valid at a moment. The positive/negative torque
limit must be lower than or equal to the maximum torque of the drive and the motor
and +400.0% of the rated torque.
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Torque (T)

Max. torque of thedrive - — — — — — — — — —
Max. torque of the motor

+400.0% rated torque

+Internal limit (H07.09)

+External limit (H07.11)

T-LMT

/ -External limit (H07.12) Time (1
-T-LMT

-Internal limit (H07.10)

7777777777 -400.0% rated torque

Max. torque of the motor
7777777777 Max. torque of the drive

Figure 3-129 Example of torque limit
Torque limit source
You can set the torque limit source in H07.07.

After the torque limit is set, the torque limit applies when the torque reference
exceeds the limit. The torque limit must be set according to the load conditions. An
excessively low limit may weaken the acceleration/deceleration ability of the motor,
causing the actual motor speed to fall below the required value during operating at a
constant torque.

Y Related parameters:
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Communi
Parame i i Change
cation Name Value Default Unit
ter Mode
Address
HO07.07 | 2007-08h | Torque Limit Model P: 0 - Real-time

source

0: Positive/Negative internal torque limit
1: Internal or external limit as defined by
DI

2: T_LMT

3: T_LMT or external limit as defined by
DI (FunIN.16 or FunIN.17)

4: T_LMT or internal limit (FunIN.16 or
FunIN.17) as defined by DI

Model N:

0: FWD/REV internal torque limit

2: T_LMT limit

[FWD int. torque
limit H07.09 Int. torque
limit

[nterna | &-FWD/REV nt. torque limit

REV int. torque
limit H07.10

limit

[FWD ext. torque]
limit H07.11 Ext. torque
REV ext. torque limit
limit H07.12

Ext. torque
AlL/AI2 limit (set by Al

1-Dlselected int.

DI or ext. torque limit
selection

[ it |2T-LMT torque limit

L2

DI
selection

orque limi
source HO7.07

3-Dl selected ext. and min. T-LMT
or T-LMT limit

DI 4-Dl selected T_LMT or int. limit
selection

Torque limit
source

Figure 3-130 Torque Limit source

The following figures show examples in which absolute values of torque references
input from the host controller exceed the absolute value of the torque limit in the

torque control mode.

e HO7.07 =0 (Positive/Negative internal torque limit)
The torque reference limit is determined only by H07.09 and H07.10.
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Torque (T)
Torque reference inputted from host controller

Positive torque limit value
H07.09

Motor speed (V)

/ Drive torque

/ / reference

| Time (t)

Torqué Internal Torque
control speed control control

Negative torque limit value
-(H07.10) [ —— — — — — — — — —

Figure 3-131 Torque limit curve (H07.07 = 0)

e H07.07 =1 (internal or external limit as defined by DI)
The torque reference limit is determined by the logic of the external DI signal. The
positive torque limit is selected between H07.09 (Positive internal torque limit)
and HO7.11 (Positive external torque limit). The negative torque limit is selected
between H07.10 (Negative internal torque limit) and H07.12 (Negative external
torque limit).

POS ext. torque
limit HO7.11
POS ext. torque| orque limi
limit (P-CL) source selection
H07.07=1

POS int. torque
limit H07.09

I
1-POS/NEG ext. torque‘limit

Torque limit

NEG ext. torque

source selection

limit H07.12

NEG ext. torque|
limit (N-CL)

NEG int. torque
limit H07.10

Figure 3-132 Torque limit source (H07.07 = 1)
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Table 3-29 Description of H07.07 = 1

Torque () Torque (T
Torque reference input from host controller que (1) Torque reference input from host controller
L e —— Positive torque limitvalue |
[ Motorspeed (V) HoT.11 Motor speed (V)
Drive torque Drive torque /
OFF | reference (1) | reference T)
S
L . Timey L L Timel
Torque _Internal Torque fforque  Intemal Torque
control speed control  control ontrol  speed control  control
Negative torque limit value Negativetorque limitvalue |
B A — -(H07.10)
Torque () Torque reference input from host controller Torque (T) Torque reference input from host controller
Positive torque limitvalue | _ _ _ _ Positivetorquelimitvalue| _ _ _ _ _ _ _
07.0 HO7.11

[Torque Internal
lcontrol speed control

Negative torque limit value
(H07.12)

) R I

HO7.09 - Motor speed (V) - Motor speed (V)
/ Drive torque \/ Drive torque /
ON |/ | eterencem | X / |/ reference (1)
T T

— Time(t) T Time (t)
Torque Torque Internal Torqy
control lcontrol ~ speed control  conrl

Negative torque limit value
-(H07.12)

Assign FuniIN.16 (P-CL: Positive external torque limit) and FunIN.17 (N-CL: Negative
external torque limit) to two DI of the drive and set the active logic of these Dls.

Y Related parameters:

Code Name Function Name

Description

Positive external

FunIN.16 P-CL torque limit

Negative external

FunIN.17 N-CL torque limit

The torque limit source is switched based on
HO07.07 (Torque limit source).

H07.07 = 1:

Active: Positive external torque limit activated
Inactive: Positive internal torque limit
activated

The torque limit source is switched based on
HO07.07 (Torque limit source).

HO07.07=1:

Active: Negative external torque limit
activated

Inactive: Negative internal torque limit
activated

Y Related parameters:

Communi
Parame i i Change
cation Name Value Default Unit
ter Mode
Address

HO07.09 | 2007-0Ah | Positive 0.0% to 400.0% 350.0 % Real-time
internal torque
limit

HO07.10 | 2007-0Bh | Negative 0.0% to 400.0% 350.0 % Real-time
internal torque
limit
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Communi
Parame i i Change
cation Name Value Default Unit
ter Mode
Address
HO7.11 | 2007-0Ch | Positive 0.0% to 400.0% 350.0 % Real-time
external
torque limit
HO07.12 | 2007-0Dh | Negative 0.0% to 400.0% 350.0 % Real-time
external
torque limit
e HO07.07 =2 (T-LMT as torque limit)
Torque (T)
Torque reference inputted from host controller
Positive torque limit value
Torquevalue correspondingtoAlvoltage | ~ _~
"\ Motorspeed (V)
/ Drive torque T
/ /reference
! Time (t)
Torque Internal Torque
control speed control control
Negative torque limit value
- [Torque value corresponding to Alvoltage| |~ — =~ = =~ — =~ — = = 7 7 7 |
Figure 3-133 Al torque limit curve
e HO07.07=3: T_LMT or external limit used as torque limit as defined by DI (FunIN.16

or17)

When the logic of the external DI signal (P-CL) is inactive, the positive torque limit
is defined by the torque value corresponding to the input voltage of external Al
When the logic of the external DI signal (P-CL) is active, the positive torque limit is
defined by the minimum of H07.11 and the Al value corresponding to the Al
voltage.

When the logic of the external DI signal (N-CL) is inactive, the negative torque limit
is defined by the torque value corresponding to the external Al voltage. When the
logic of the external DI signal (N-CL) .is active, the negative torque limit is defined
by the minimum of H07.12 and the torque value corresponding to the Al voltage.
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Compare H07.1Land

Allimit, and take the |
smaller one
|

POS ext. torque
limit (P-CL)

T-LMT POS ext. torque
limit: Al
Compare H07.12 and

Al and
smaller one

NEG ext. torque
limit (N-CL)

“LMT NEG ext. torque
limit: Al

orque limit source
selection HO7.07=

3-Compare POS/NEG ext. torque limits
and ext. T-LMT, and take tHle small one

Torque limit source
selection

Figure 3-134 Torque limit source (H07.07 = 3)
Table 3-30 Description of H07.07 =3

P-CL

DI state

OFF

ON

N-CL

Torque (T)

Positive torque limit value
Al

OFF

Torque reference input from host controller
Motor speed (V)

Drive torque
| reference (T)

Negative torque limit value
Rl

— — Time(t)
[Torque nternal  Torque

lcontrol ~ speed control ~control

Torque (T)

Positive torque limit value
min{HOT.1LAl}

Torque reference input from host controller

Motor speed (V)

Drive torque
./ reference (T)

Negative torque imit value
Rall

-
fTorq
ontrol  speed control

. Time(y)

Torque
control

e Intemal

Torque (T)

Positive torque limit value
A

ON

Negative torque limit value
“min{HO7.12,|All}

Torque reference input from host controller

Drive torque
- reference (T)

—  Time(t)
Torge
control

[
Torque Internal
control  speed control

Torque (T)

Positive torque limit value
min{HO7.1LAl}

Torque reference input from host controller

Motor speed (V)
Drive torque
g reference (T)

Torg

Negative torque limit value
-min[HO7.12, A}

lcontrol speed control control

Time (t
ve memal Togie ™"

HO07.07 = 4: T_LMT or internal limit used as torque limit as defined by DI

When the logic of the external DI signal (P-CL) is inactive, the positive torque limit
is defined by H07.09. When the logic of the external DI (P-CL) is active, the positive
torque limit is defined by the torque value corresponding to the Al voltage.

When the logic of the external DI signal (N-CL) is inactive, the negative torque limit
is defined by H07.10. When the logic of the external DI-CL) is active, the negative
torque limit is defined by the torque value corresponding to the Al voltage.
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T-LMT POS ext.
torque limit: Al
POS int. torque limit:
HO07.09

REV int. torque limit
H07.10

POS ext. torque
limit (P-CL)

%(%

NEG ext. torque
limit (N-CL)

orque limitsource
selection H07.07=4

4-Switchover between POS/NEG int. torque limit
and ext. T-LMT torque limit

[N Torque limit source

selection

Figure 3-135 Torque limit source (H07.07 = 4)
Table 3-31 Description of H07.07 =4

DI state

P-CL

OFF

ON

Torque (T)

Positive torque limit value
HO7.09

OFF

Torque releveynpux from host controller

Motor speed (V)

Drive torque
| reference 1)

Negative torque limit value
-(H07.10)

[rorque
lcontrol

Time (t)
internal —[forque
speed control |control

Positive torque limit value
Al

Negative torque limit value
-(

Torque (T)

Torque reference input from host controller

[control

HO7.10) [ =

Motor speed (V)
Drive torque
|/ reference (T)
— Time(t)
Torqle Internal  Torque

speed control | control

N-CL

Torque (T

Positive torque limit value
HO7.09

Torque reference input from host controller

Motor speed (V)

Positive torque limit value
Al

Torque (T)

Torque reference input from host controller
~

Motor speed (V)
Drive torque

ON e\ | reference 1)
. Time (t) me o N —r— Time (t)
comn speed control [ ons oo speadéontrol  tontol
Negative torque limit value| Negative torque limit value
7 — BT —
Y Related parameters:
Communi
Parame i . Change
cation Name Value Default Unit
ter Mode
Address
HO07.09 | 2007-0Ah | Positive 0.0% to 400.0% 350.0 % Real-time
internal torque
limit
HO07.10 | 2007-0Bh | Negative 0.0% to 400.0% 350.0 % Real-time
internal torque
limit
HO7.11 | 2007-0Ch | Positive 0.0% to 400.0% 350.0 % Real-time
external
torque limit
HO07.12 | 2007-0Dh | Negative 0.0% to 400.0% 350.0 % Real-time
external
torque limit
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Setting torque limit DO signal

The drive outputs the C-LT (FunOUT.T: torque limit) signal to the host controller when
the torque reference reaches the limit. In this case, assign FunOUT.7 to a DO of the
drive and set the active logic of this DO.

Y¢ Related parameters:

Code Name Function Name Description

Active: The torque reference value
reaches the torque limit and is limited
by the torque limit.

Inactive: The torque reference does
not reach the torque limit.

Torque limit

FunOUT.7 C-LT signal

3.11.5Speed Limit in Torque Control Mode

In the torque control mode, the motor accelerates continuously if the torque
reference is higher than the load torque on the machine side, which may lead to
overspeed and damage the machine. A speed limit therefore must be set to protect

the machine.
Motor speed (V)
(rpm)
Overspeed may
Max.speed | 00— ———— - - —- lead to mechanical
// damage.
o / Use the speed limit
Speed limit - — — to prevent mechanical
damage.
Time (t)

Figure 3-136 Speed limit in the torque control mode

Setting the speed limit source

In the torque control mode, you can set the speed limit source in H07.17. After the
speed limit is set, the actual motor speed will be limited. After reaching the speed
limit, the motor keeps operating at the speed limit constantly. Set the speed limit
based on the operating requirements of the load.

Y¢ Related parameters:
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Communi
Parame i i Change
cation Name Value Default Unit
ter Mode
Address
HO07.17 | 2007-12h | Speed limit 0: Internal speed limit 0 Real-time
source 1: V-LMT

2: H07.19 or H07.20 as defined by DI

FWD speed limit
HO7.1

.19
REV speed limit
-(H07.20)

FWD/REV speed limit|
H07.20

Int. speed limit

0-int. speed limit

Ext. speed limit|
(Al set)

PD LMT source
election HO7.1

1-V-LMT speed limit

FWD/REV speed limit|
H07.19
| Ext. speed limit|

(DI select)

2-Dl selects H07.19/H07.20 as

internal speed limit
| [erna’ Speed ImE o

Speed limit source

Positive speed limit
(H07.19)

Figure 3-137 Speed limit source
e HO07.17 =0 (Internal speed limit)

The speed limit is determined only by H07.19 (Positive speed limit) and H07.20
(Negative speed limit).

Motor speed (V)
(rpm)

Max. motor speed

Figure 3-138 Speed limit curve (H07.17 = 0)

e HO07.17=1 (V- LMT as speed limit)
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When the speed limit defined by Al is lower than the internal speed limit (H07.19/
H07.20), the former applies. When the speed limit defined by Al is higher than the
internal speed limit (H07.19/H07.20), the latter applies.

Motor speed (V)
(rpm)

Max. motor speed

Internal limit (H07.19) [~ —
Positive speed limit - —
Speed value corresponding to Al voltage

Time (t)

Negative speed limit

-|Speed value corresponding to Al voltage|
Internal limit (-(H07.20))

- max. motor speed

Figure 3-139 Speed limit curve (H07.17=1)

HO07.17 =2 (H07.19 or H07.20 used as speed limit as defined by DI)
HO07.19 or H07.20 is used as the speed limit based on the logic of the DI.

Before setting H107.17 to 2, assign FunIN.36 (V-LmtSel: internal speed limit source)
to a Dl first, and then set the active logic of this DI.

vt Related parameters:

Code Name Function Name Description
Inactive: H07.19 used as positive/
FuniN.36 V_LmtSel Internal speed limit | negative internal speed limit

source

Active: H07.20 used as positive/
negative internal speed limit
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Table 3-32 Descriptions of speed limit

V_LmtSel

ON

OFF

Motor speed (V)

(rpm) Motor speed (V)
(rpm)
Max. motor speed q
Positive speed limit |~~~ Max. motor spee
(H07.20) Positive speed limit |- - - — — — _ _ _ __
(H07.19)
Time (t X
® Time (t)
,,,,,,,,,, [\éa%?t%a) speed limit Negative speed limit
O -(H07.19)
- max. motor speed
- max. motor speed
Y¢ Related parameters:
Communi
Parame i X Change
cation Name Value Default Unit
ter Mode
Address
HO07.19 | 2007-14h | Positive speed | 0 rpm to 10000 rpm 3000 RPM Real-time
limit/Speed
limit 1in
torque control
HO07.20 | 2007-15h | Negative speed | O rpm to 10000 rpm 3000 RPM Real-time
limit/Speed
limit 2in
torque control

Speed limit DO signal

In the torque control mode, the servo drive outputs the V- LT (FunOUT.8: speed limit)
signal to the host controller when the absolute value of the motor speed keeps
exceeding the speed limit in the period defined by H07.40. If either of the preceding
two conditions is not satisfied, the speed limit signal will be deactivated.

Acknowledgment of the V-LT (Speed limit) signal is executed only during operation in
the torque control mode.

To use the V-LT signal, assign FunOUT.8 to a DO of the drive and set DO active logic of

this DO.
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Speed feedback
HO7.40
Speed (V) | speed limit Speed limit window
o |
| | | |
b | |
| | | |
| | | |
| | | |
[ [
o |
! ‘ ! { | ! .
Servo L | Servorunning | | Servo Time (9
stop oy : | stop
| QN |
Speed limited
FunOUT.8 V-LT OFF OFF OFF
Figure 3-140 Example of speed limit DO waveform
Y¢ Related parameters:
Code Name Function Name Description
Inactive: The motor speed does not reach
the speed limit.
FunOUT.8 V-LT Speed limit Active: The motor speed reaches the

speed limit and a speed loop is built based
on this limit.

3.11.6Torque Reach Output

The torque reach output is used to determine whether the actual torque reference
reaches the set range. The drive outputs TorReach (FunOUT.18: torque reach) signal
to the host controller when the actual torque reference reaches the torque reference

threshold.
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Actual torque (T)

B+C

B+D
B
0
B
-(B+D)

-(B+C)

FunOUT.18 (ToqReach,
torque reach)

A: Actual torque reference

B: Base value for torque reach (H07.21)

C: Threshold of valid torque reach (H07.22)
D: Threshold of invalid torque reach (H07.23)

A: Actual torque reference

OFF ON

Figure 3-141 Example of TorReach signal waveform

Actual torque reference (viewed in HOb.02): A
Base value for torque reach (H07.21): B.
Threshold of valid torque reach H07.22: C

e Threshold of invalid torque reach (H07.23): D.
C and D are the offset based on B.

The torque reach DO signal can be activated only when the actual torque reference
meets the following condition: |A| = B + C. Otherwise, the torque reach DO signal

remains inactive.

The torque reach signal is deactivated only when the actual torque reference meets
the following condition: |A| < B + D. Otherwise, the torque reach signal remains active.

Torque reach DO signal

ON

OFF

ON

OFF

OFF |

-(B+C)

-(B+D)

B+C

B+D

Figure 3-142 Description of torque reach output

Y Related parameters:
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Communi
Parame i i Change
cation Name Value Default Unit
ter Mode
Address
HO07.21 | 2007-16h | Torque reach | 0.0% to 400.0% 0.0 % Real-time
base value
HO07.22 | 2007-17h | Torque reach | 0.0% to 400.0% 20.0 % Real-time
valid value
H07.23 | 2007-18h | Torque reach | 0.0% to 400.0% 10.0 % Real-time
invalid value

To use the TorReach (Torque reach) signal, assign FunOUT.18 (TogReach, torque
reach) to a DO of the drive and set the active logic of this DO.

Y¢ Related parameters:

Function —
Code Name Description
Name
Active: The absolute value of the torque
reference reaches the setpoint.
FunOUT.18 | ToqReach | Torque reach Inactive: The absolute value of the torque
reference is lower than the setpoint.
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4

Control Mode [P]

4.1 Mixed Control Mode

In the compound control mode, the control mode can be switched when the S-ON
signal is switched on and the servo drive is in the "run" state. The following four
compound control modes are available:

Torque control mode — Speed control mode
Speed control mode — Position control mode
Torque control mode — Position control mode
Speed control mode — Position control mode — Torque control mode

You can enable the compound control mode by setting H02.00 through the keypad or

the software tool.

Y¢ Related parameters:

1: Position control mode

2: Torque control mode

3: Torque/Speed control mode

4: Speed/Position control mode

5: Torque/Position control mode

6: Torque/Speed/Position compound
mode

T: Process segment

8: CANopen mode

Communi
Parame . . Change
cation Name Value Default Unit
ter Mode
Address
H02.00 2002-01h | Control mode 0: Speed control mode 1 At stop

Set the parameters for different control modes based on the mechanical structure
and technical indicators. For details, see SV670-INT Series Servo Drive Parameter

Guide.

When H02.00 is set to 3, 4, or 5, assign a DI with FunIN.10 (M1_SEL, mode switchover
1) and set the active logic of this DI. When H02.00 is set to 6, assign two DIs with
FunIN.10 (Mode switchover 1) and FunIN.11 (Mode DI 2) and set the active logic of

these two Dls.

Y¢ Related parameters:
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Function X
Code Name Function
Name
Defines the present control mode
Mode during compound control when the
FuniN.10 MI1_SEL switchover 1 servo drive is in the "run" state, as
shown in "Table 4-1 " on page 291.
Defines the present control mode
Mode during compound control when the
FuniN.11 M2_SEL switchover 2 servo drive is in the "run" state, as
shown in "Table 4-2 " on page 291.
Table 4-1 Servo drive control mode
H02.00 M1_SEL terminal logic Control mode
3 Inactive Torque control mode
Active Speed control mode
. Inactive Speed control mode
Active Position control mode
s Inactive Torque control mode
Active Position control mode
Table 4-2 Servo drive control mode
M2_SEL terminal M1_SEL terminal
H02.00 . . Control mode
logic logic
) Active Position control
mode
6 Active Inactive Speed control mode
Inactive Inactive Torque control
mode
Note

It is recommended to switch from other control modes to the position control mode only in
the zero speed state.

Interpolated Position (IP) Mode

The interpolation mode can be used to achieve synchronous operations of multi-axis
servo drives or single-axis servo drives. When the servo drive is not enabled, after the
host controller sets the interpolation cycle, the displacement curve is planned in
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advance according to actual application requirements. When the servo drive is
running, different absolute position points on the displacement curve are periodically
sent to the slave. The slave synchronously receives the displacement reference,
subdivides and evenly transmits the displacement reference increment based on the
position loop control cycle. The servo drive executes the position control, speed
control, and torque control.

t,: Position loop control period

Disp.
5P t,: Interpolation period
P2
P1
PO
Time
@ @ ®
60C1.01h=P1 60C1.01h=P2 60C1.01h=P3
Figure 4-1 Displacement curve of single-axis linear interpolation motor
Note

o 1:The current absolute position of the motor is PO. After receiving the first
absolute position reference P1, planning of the first displacement profile starts.

« 2:The current absolute position of the motor is P0O. The motor starts to operate
towards the first absolute position P1 and receives the second absolute position
reference P2 at the same time, after which, planning of the second displacement
profile starts.

o 3: After reaching the first absolute position P1, the motor starts to operate towards
the second absolute position P2 and receives the 3rd absolute position reference
P3 at the same time, after which, planning of the third displacement profile starts.

« tl: Position loop control cycle, which is defined by the servo drive

« t2:Interpolation cycle, which can be defined through the object dictionary 60C2h.
The SV670P-INT supports a synchronization period of 1 ms to 20 ms. When a
synchronization period beyond the range is set, the period is set to a limited value.

« PO/P1/P2 - absolute position. An absolute position reference is sent through
60C1.1h. The interpolation mode supports absolute position references only.

o Thedisplacement reference increments in each synchronization cycle are P1-P0
and P2-P1.

« When using the interpolation mode, set the position loop period to 1 k.

« Thedisplacement reference increments in each synchronization cycle are P1-P0
and P2-P1.
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4.2.1 Function Block Diagram

Speed Speed
feedforward | feedforward
gain (H08.19) | filter (H08.18)

Motor position
deviation (p),
Position

Motor position
reference

60FCh(p) Filter +
—— ™| H05.04
H05.06 —

loop gain
(H08.02)

Position feedback 6063h

Speed regulator +
(H08.00, H08.01)

Torque
filter

Torque
Torque
referen

4.2.2 Configuration Block Diagram
Interpolation mode (6060h =7)

Position demand value

in increments 60FCh (p)

Position actual value
in increments 6063h (p)

Motor position deviation (p)

6091h

(H07.05)

Position demand value
in position units 6062h

Position actual value
in position units 6064h

Following error actual value 60F4h

Motor speed reference (rpm)

Motor speed feedback (rpm)

6091h

Velocity demand value 606Bh

Velocity actual value 606Ch

Figure 4-2 IP mode configuration

4.2.3 Recommended Configuration

The basic configuration for IP mode is described in the following table.

RPDO TPDO Remarks
6040h: control word 6041h: status word Mandatory
60C1.01h: Target position 6064h: position actual value Mandatory
6060h: modes of operation 6(.)61h: modes of operation Optional

display
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4.2.4 Related Parameters

The control word 6040h in the IP mode is described as follows:

6040h Control word
Address: -
Min.: 0 Unit: -
Max.: 65535 Data Type: Uintl6
Default: - Change: Running setting
At once
Access:  RW Mapping: RPDO
Value Range:
0-65535
Description:
Defines the control command.
bit Name Value Description
See the
relationship
0-3 - bet\'/vee.n Status | goq the object dictionary.
switching and
control
commands
0: Interpolation interrupted
1: Interpolation enabled
Interpolation p|t4 must glways be 1 during
4 mode enable - |n_terpolat|on.
bit12 of 6041h can be used as a feedback
indicating whether the interpolation
mode is activated.
5-6 N/A - -
See the
relationship
7-15 |- b;m’fﬁ;;::\f See the object dictionary.
control
commands
6041h Status word
Address: -
Min.: - Unit: -
Max.: - Data Type: Uintl6
Default: - Change: -
Access: RO Mapping: TPDO

Value Range:
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Description:
Indicates the servo drive status.

bit Name Value Description
See the
relationship
0-9 - bet\_/vee.n Status | goe the object dictionary.
switching and
control
commands
10 The.tlarge.t 0: The target position is not reached.
position is 1: The target position is reached.
reached.
0: The position actual value does not
Software reach the software internal position
11 internal setting - limit.
exceeding limit 1: The actual position value reaches the
software position limit.
12 Interpolation 0: Interpolation is not activated.
mode activated 1: Interpolation is activated.
13 Position 0: Acceptable position deviation
deviation 1: Excessive position deviation
14 N/A - -
15 Homing is 0: Homing is not performed or done.
completed. ) 1: Homing is complete.
Y Related parameters:
Communi
. . Change
Parameter | cation Name Value Default Unit
Mode
Address
6060h 6060h | Servo drive 1: Profile position mode (pp) 0 - Real-time
mode 3: Profile velocity mode (pv)
4: Profile torque mode (pt)
6: Homing mode (hm)
T: Interpolation mode (ip)
6061h 6061h | Operation 1: Profile position mode (pp) 0 - Unchangea
mode display | 3: Profile velocity mode (pv) ble
4: Profile torque mode (pt)
6: Homing mode (hm)
T: Interpolation mode (ip)
6064h 6064h | Position actual | -2147483648 to 2147483647 0 Refer | Unchangea
value ence ble
unit

-295-




Control Mode [P]

Communi
i . Change
Parameter | cation Name Value Default Unit
Address Mode
6066h 6066h Defines the 0 ms—65535 ms 0 ms Real-time
time lapse to
trigger
excessive
position
deviation
(EB00.0).
607Fh 607Fh | Max. speed 0 to 4294967295 4294967295 Refer Real-time
ence
unit/s
60C1.01h | 60C1-01h | Interpolation | -2147483648 to 2147483647 0 Refer Real-time
displacement ence
unit
60C2.01h | 60C2-01h | Interpolation | 1-20 1 - Real-time
time period
6081h 6081h | Profile velocity | 0to 4294967295 111848106 Refer Real-time
ence
unit/s
6083h 6083h Profile 0 to 4294967295 4294967295 Refer Real-time
acceleration ence
unit/s?
6084h 6084h Profile 0 to 4294967295 4294967295 Refer Real-time
deceleration ence
unit/s?

4.2.5 Related Functions

Positioning completed

Positioning completed: When position deviation fulfills the set condition, the

positioning process is done. In this case, the servo drive sets bit10 of the status word

6041h, and the host controller, once receives the signal, acknowledges that

positioning has been completed.

Y Related parameters:

Communi
. ) Change
Parameter | cation Name Value Default Unit
Mode
Address
6067h 6067h | Position 0 to 4294967295 46976 Refer Real-time
window ence
unit
6068h 6068h Position 0 ms—65535 ms 0 ms Real-time
window time
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Detection on excessive position deviation

Y¢ Related parameters:

Communi
. . Change
Parameter | cation Name Value Default Unit
Mode
Address
6065h 6065h | Following 0 to 4294967295 219895614 Refer Real-time
error window ence
unit
Reference polarity
You can change the position reference direction through setting the position
reference polarity.
Y Related parameters:
Communi
X . Change
Parameter | cation Name Value Default Unit
Mode
Address
607Eh 607Eh | Reference 0-255 0 - Real-time
polarity
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5 Control Mode [N]

5.1 Cyclic Synchronous Position (CSP) Mode

In CSP mode, the host controller generates the position references and sends the
target position to the servo drive cyclically. The servo drive executes position control,

speed control, and torque control.

5.1.1 Function Block Diagram

Velocity
offset
60B1h Polarity
Position 607EN
offset
Target 60BOh
position | + . L
: Gear ratio + Position +
5%@)_, zg;aE';ty 6091.01h regulator ® ﬁ?ri?;j
6091.02h L H08.02
— | Position actual
value 6063h
Torque offset
60B2h Polarity
607Eh

5.1.2 Configuration Block Diagram

CSP mode (6060h = 8)
Position offset (60BOh)

Target position (607Ah) +

+
+ Speed regulator | +
Q? " H08.00

B H08.01
Speed
calculation
Filter Torque | Torque
HO07.05 limit | regulator
Torque actual

Velocity offset (60B1h)

Torque offset (60B2h)

value 6077h

Position actual value (6064h)

Servo

Following error actual value (60F4h)

control

Velocity actual value (606Ch)

Torque actual value (6077h)

Figure 5-1 Cyclic synchronous position mode
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5.1.3 Recommended Configuration

5.14

6040h

6041h

RPDO TPDO Remarks
6040h: control word 6041h: status word Mandatory
607Ah: target position 6064h: position actual value Mandatory
6060h: modes of operation 6061h: modes of operation display Optional

Related Parameters

Control word

Address: 0x3502

Min.: 0 Unit: -

Max.: 65535 Data Type: Uintl6

Default: - Change: Real-time

Access:  RW Mapping: RPDO

Value Range:

0-65535

Description:

Defines the control command.

bit Name Description
0 S-ON Switch on 1: Enabled, 0: Disabled
1 Enable voltage Enable voltage 1: Enabled, 0: Disabled
2 Quick stop Quick stop 0: Enabled, 1: Disabled
3 Servo ON Enable operation 1: Enabled, 0: Disabled

The CSP mode only supports absolute position references.

Status word
Address: 0x3504
Min.: -

Max.: -
Default: -
Access: RO

Value Range:

Description:

Unit: -

Data Type: Uintl6
Change: -
Mapping: TPDO

Indicates the servo drive status.
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bit Name Description
0 Ready to switch on Ready to switch on 1: Enabled, 0: Disabled
1 S-ON Switch on 1: Enabled, 0: Disabled
2 Servo ON Enable operation 1: Enabled, 0: Disabled
3 Fault Fault 1: Enabled, 0: Disabled
4 Voltage enabled Voltage enabled 1: Enabled, 0: Disabled
5 Quick stop Quick stop 0: Enabled, 1: Disabled
6 Switch on disabled Switch on disabled 1: Enabled, 0: Disabled
7 Alarm Alarm 1: Enabled, 0: Disabled
8 Manufacturer-specific Manufacturer specific Undefined
1: Enabled, control word
9 Remote Remote activated
0: Disabled
Not supported, always
10 Target reach Target reach being 1
0: Position reference
11 | Llimi . | Llimi . within the limit
nternal limit active nternal limit active 1: Position reference
beyond the limit
D Drive follows the Drive follows the Not supported, always
command value command value being 1
0: EB00.0 (Excessive
position deviation) not
. . reported
13 Following error Following error 1: EB00.0 (Excessive
position deviation)
reported
14 Manufacturer-specific Manufacturer specific Undefined
15 Homing is completed. Home Find 0: Home not found
1: Home found

Y¢ Related parameters:
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Communi
i i Change
Parameter cation Name Value Default Unit
Address Mode
6060h 6060h Servo drive mode | 1: Profile position (PP) mode 0 - Real-time
3: Profile velocity (PV) mode
4: Profile torque (PT) mode
6: Homing (HM) mode
8: CSP mode
9: CSV mode
10: CST mode
6061h 6061h Operation mode 1: Profile position (PP) mode 0 - Unchangea
display 3: Profile velocity (PV) mode ble
4: Profile torque (PT) mode
6: Homing (HM) mode
8: CSP mode
9: CSV mode
10: CST mode
6064h 6064h Position actual -2147483648 to 2147483647 0 Refer | Unchangea
value ence ble
unit
6065h 6065h Following error 0 to 4294967295 27486951 Refer Real-time
window ence
unit
6066h 6066h Defines the time | 0 ms—65535 ms 0 ms Real-time
lapse to trigger
excessive position
deviation
(EB00.0).
606Ch 606Ch | Actual speed —2147483648 to +2147483647 0 Refer | Unchangea
ence ble
unit/s
6077h 6077h Actual torque -4000. to 4000. 0 0.001 Unchangea
ble
607Ah 607Ah Target position -2147483648 to 2147483647 0 Refer Real-time
ence
unit
607Eh 607Eh Reference polarity | 0-255 0 - Real-time
60BOh 60B0Oh Position offset -2147483648 to 2147483647 0 Refer Real-time
ence
unit
60B1h 60B1h Velocity offset —2147483648 to +2147483647 0 Refer Real-time
ence
unit/s
60B2h 60B2h Torque offset -4000. to 4000. 0 0.001 Real-time
60F4h 60F4h Position deviation | -2147483648 to 2147483647 0 Refer Unchangea
ence ble
unit
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5.1.5 Related Functions

Position deviation monitoring function

Y Related parameters:

Comm. i Change
Parameter Name Value Default Unit
Add. Mode
6065h 6065h Following error 0 to 4294967295 27486951 Refer Real-time
window ence
unit
6066h 6066h Defines the time | 0 ms—65535 ms 0 ms Real-time
lapse to trigger
excessive position
deviation
(EB00.0).
Position reference polarity
You can change the position reference direction through setting the position
reference polarity.
Y Related parameters:
Comm. i Change
Parameter Name Value Default Unit
Add. Mode
607Eh 607Eh Reference polarity | 0-255 0 Real-time

5.2 Cyclic Synchronous Velocity (CSV) Mode

In CSV mode, the host controller sends the target speed to the servo drive through
cyclic synchronization. The servo drive executes speed control and torque control.

5.2.1 Function Block Diagram

Velocity offset
60B1h

Target velocity JJr
60FFh 4

Torque offset
60B2h

607ER

607Eh {——|Speed limit

Speed regulator
+ H08.00

9

H08.01

Filter
H07.05

Torque
limit

Torque
regulator

Torque actual value
6077h
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5.2.2 Configuration Block Diagram

CSV mode (6060h =9)

Velocity offset (60B1h)

+
Target velocity (60FFh) + é

Torque offset (60B2h)

Servo
control

Position actual value (6064h)

Velocity actual value (606Ch)

Torque actual value (6077h)

Figure 5-2 CSV mode

5.2.3 Recommended Configuration

The basic configuration for CSV mode is described in the following table.

RPDO TPDO Remarks
6040h: control word 6041h: status word Mandatory
60FFh: Target velocity - Mandatory
- 6064h: position actual value Optional
- 606Ch: Velocity actual value Optional
6060h: modes of operation 6061h: modes of operation display Optional

5.2.4 Related Parameters
6040h  Control word
Address: 0x3502
Min.: 0 Unit: -
Max.: 65535 Data Type: Uintl6
Default: - Change: Real-time
Access: RW Mapping: RPDO
Value Range:
0-65535
Description:
Defines the control command.
bit Name Description
0 S-ON Switch on 1: Enabled, 0: Disabled
1 Enable voltage Enable voltage 1: Enabled, 0: Disabled

-303-



Control Mode [N]

6041h

bit Name Description
2 Quick stop Quick stop 0: Enabled, 1: Disabled
3 Servo ON Enable operation 1: Enabled, 0: Disabled

Status word
Address: 0x3504
Min.: - Unit: -
Max.: - Data Type: Uintl6
Default: - Change: -
Access: RO Mapping: TPDO
Value Range:
Description:
Indicates the servo drive status.
bit Name Description
0 Ready to switch on Ready to switch on 1: Enabled, 0: Disabled
1 S-ON Switch on 1: Enabled, 0: Disabled
2 Servo ON Enable operation 1: Enabled, 0: Disabled
3 Fault Fault 1: Enabled, 0: Disabled
4 Voltage enabled Voltage enabled 1: Enabled, 0: Disabled
5 Quick stop Quick stop 0: Enabled, 1: Disabled
6 Switch on disabled Switch on disabled 1: Enabled, 0: Disabled
7 Alarm Alarm 1: Enabled, 0: Disabled
8 Manufacturer-specific Manufacturer specific Undefined
1: Enabled, control word
9 Remote Remote activated
0: Disabled
Not supported, always
10 Target reach Target reach being 1
0: Position reference
11 | Llimi . | Llimi . within the limit
nternal limit active nternal limit active 1: Position reference
beyond the limit
1 Drive follows the Drive follows the Not supported, always
command value command value being 1
13 |- N/A N/A
14 Manufacturer-specific Manufacturer specific Undefined
15 Homing is completed. Home Find 0: Home not found

1: Home found
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Y Related parameters:

Comm. i Change
Parameter Name Value Default Unit
Add. Mode
6060h 6060h Servo drive mode | 1: Profile position (PP) mode 0 - Real-time
3: Profile velocity (PV) mode
4: Profile torque (PT) mode
6: Homing (HM) mode
8: CSP mode
9: CSV mode
10: CST mode
6061h 6061h Operation mode 1: Profile position (PP) mode 0 - Unchangea
display 3: Profile velocity (PV) mode ble
4: Profile torque (PT) mode
6: Homing (HM) mode
8: CSP mode
9: CSV mode
10: CST mode
6064h 6064h Position actual -2147483648 to 2147483647 0 Refer | Unchangea
value ence ble
unit
606Ch 606Ch Actual speed —2147483648 to +2147483647 0 Refer | Unchangea
ence ble
unit/s
6077h 6077h Actual torque -4000. to 4000. 0 0.001 Unchangea
ble
607Eh 607Eh Reference polarity | 0-255 0 - Real-time
60B1h 60B1h Velocity offset —2147483648 to +2147483647 0 Refer Real-time
ence
unit/s
60B2h 60B2h Torque offset -4000. to 4000. 0 0.001 Real-time
60FFh 60FFh PV, CSV mode —2147483648 to +2147483647 0 Refer Real-time
speed reference ence
unit/s

5.2.5 Related Functions

Velocity reference polarity

You can change the speed reference direction through setting the speed reference
polarity.

Y¢ Related parameters:

Comm. . Change
Parameter Name Value Default Unit
Add. Mode
607Eh 607Eh Reference polarity | 0-255 0 - Real-time
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5.3 Cyclic Synchronous Torque (CST) Mode

In CST mode, the host controller sends the target torque to the servo drive through
cyclic synchronization. The servo drive executes torque control.

5.3.1 Function Block Diagram

Torque offset

60B2h
L
Target
toraue & 607ER |—
6071h
Filter Torque Torque
Speed H07.05 limit regulator
Speed + regulator
limit H08.00
- H08.01 Torque actual value
6077h

Speed
calculation

5.3.2 Configuration Block Diagram

CST mode (6060h = 10)
Torque offset (60B2h)

Target torque (6071h) + Position actual value (6064h)

Max. profile velocity (607Fh) Servo control

Positive torque limit value (60EOh) Velocity actual value (606Ch)

Negative torque limit value (60E1h) Torque actual value (6077h)

Figure 5-3 CST mode

5.3.3 Recommended Configuration

The basic configuration for the CST mode is described in the following table.

RPDO TPDO Remarks
6040h: control word 6041h: status word Mandatory
6071h: Target torque - Mandatory
- 6064h: position actual value Optional
- 606Ch: Velocity actual value Optional
- 6077h: Torque actual value Optional
6060h: modes of operation 6061h: modes of operation display Optional
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5.3.4 Related Parameters

6040h

6041h

Control word

Address: 0x3502

Min.: 0 Unit: -

Max.: 65535 Data Type: Uintl6

Default: - Change: Real-time

Access: RW Mapping: RPDO

Value Range:

0-65535

Description:

Defines the control command.

bit Name Description

0 S-ON Switch on 1: Enabled, 0: Disabled
1 Enable voltage Enable voltage 1: Enabled, 0: Disabled
2 Quick stop Quick stop 0: Enabled, 1: Disabled
3 Servo ON Enable operation 1: Enabled, 0: Disabled

Status word

Address: 0x3504

Min.: - Unit: -

Max.: - Data Type: Uintl6

Default: - Change: -

Access: RO Mapping: TPDO

Value Range:

Description:

Indicates the servo drive status.

bit Name Description
0 Ready to switch on Ready to switch on 1: Enabled, 0: Disabled
1 S-ON Switch on 1: Enabled, 0: Disabled
2 Servo ON Enable operation 1: Enabled, 0: Disabled
3 Fault Fault 1: Enabled, 0: Disabled
4 Voltage enabled Voltage enabled 1: Enabled, 0: Disabled
5 Quick stop Quick stop 0: Enabled, 1: Disabled
6 Switch on disabled Switch on disabled 1: Enabled, 0: Disabled
7 Alarm Alarm 1: Enabled, 0: Disabled
8 Manufacturer-specific Manufacturer specific Undefined
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bit Name Description
1: Enabled, control word
9 Remote Remote activated
0: Disabled
Not supported, always
10 Target reach Target reach L Supp y
being 1
0: Position reference
11 Int Llimit acti Int Llimit acti within the limit
nternal imit active nternal limit active 1: Position reference
beyond the limit
1, | Drivefollows the Drive follows the Not supported, always
command value command value being 1
13 - N/A N/A
14 Manufacturer-specific Manufacturer specific Undefined
P ) 0: Home not found
15 Homing is completed. Home Find
& P 1: Home found
Y¢ Related parameters:
Comm. i Change
Parameter Name Value Default Unit
Add. Mode
6060h 6060h Servo drive mode | 1: Profile position (PP) mode 0 - Real-time
3: Profile velocity (PV) mode
4: Profile torque (PT) mode
6: Homing (HM) mode
8: CSP mode
9: CSV mode
10: CST mode
6061h 6061h Operation mode | 1: Profile position (PP) mode 0 - Unchangea
display 3: Profile velocity (PV) mode ble
4: Profile torque (PT) mode
6: Homing (HM) mode
8: CSP mode
9: CSV mode
10: CST mode
6071h 6071h Target torque -4000. to 4000. 0 0.001 Real-time
6072h 6072h Max. torque 0. to 4000. 3500 0.001 Real-time
reference
6074h 6074h Torque reference | -4000. to 4000. 0 0.001 Unchangea
ble
6077h 6077h Actual torque -4000. to 4000. 0 0.001 Unchangea
ble
607Eh 607Eh Reference polarity | 0-255 0 - Real-time
607Fh 607Fh Max. speed 0 to 4294967295 4294967295 | Refer Real-time
ence
unit/s
60B2h 60B2h Torque offset -4000. to 4000. 0 0.001 Real-time
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Comm. . Change
Parameter Name Value Default Unit
Add. Mode
60EOh 60EOh Positive torque 0. to 4000. 3500 0.001 Real-time
limit
60E1h 60Elh Negative torque | 0. to 4000. 3500 0.001 Real-time
limit

5.3.5 Related Functions

Speed limit in the torque control mode

In the torque mode, 607Fh can be used to limit the maximum speed in forward/
reverse operation. Note that the maximum operating speed allowed by the motor

cannot be exceeded.

Speed (V)

+max. motor speed

+max. profile velocity (607Fh) [——

t
— —— —— —— -max. profile velocity (607Fh)
ffffffffffffffffffffffffff -max. motor speed
Y¢ Related parameters:
Comm. i Change
Parameter Name Value Default Unit
Add. Mode
607Fh 607Fh Max. speed 0 to 4294967295 4294967295 Refer Real-time
ence
unit/s

Torque limit

To protect mechanical devices, you can limit the torque reference in the position,
speed, and torque control modes by setting 6072h (Maximum torque), 60EOh (Positive
torque limit value), and 60E1h (Negative torque limit value). Note that the maximum
torque allowed by the servo drive cannot be exceeded.
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Torque (T)
+drive max. torque

+motor max. torque
+max. torque (6072h)

positive torque limit value (60EOh)

negative torque limit value (60E1h)

-max. torque (6072h)

-motor max. torque

Y¢ Related parameters:

-drive max. torque

Comm. i Change
Parameter Name Value Default Unit
Add. Mode
6072h 6072h Max. torque 0. to 4000. 3500 0.001 Real-time
reference
60EOh 60EOh Positive torque 0. to 4000. 3500 0.001 Real-time
limit
60E1h 60E1h Negative torque 0. to 4000. 3500 0.001 Real-time
limit

Torque reference polarity

You can change the torque reference direction through setting the torque reference

polarity.
Y Related parameters:
Comm. . Change
Parameter Name Value Default Unit
Add. Mode
607Eh 607Eh Reference polarity | 0-255 0 - Real-time
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6.1

6.1.1

Function Applications

Absolute System

Overview

The absolute encoder is used to detect the motor position within one turn and count
the number of motor revolutions. For example, a 23-bit encoder has a single-turn
resolution of 8388608 (2%%),and can record 23-bit multi-turn data. The absolute system
integrated with the absolute encoder works in absolute position linear mode or
absolute position rotating mode. These modes apply to position control, speed
control, and torque control modes. The absolute encoder with a battery can back up
data when the servo drive is powered off. This enables the servo drive to calculate the
absolute mechanical position upon power-on again. Therefore, the homing operation
is not required.

When you use the drive with an Inovance 23-bit absolute encoder, set H00.00 (Motor
code) to 14101. Then set H02.01 (Absolute system selection) based on actual
conditions. E731.0 (Encoder battery failure) will occur upon initial power-on of the
battery. Set H0d.20 (Absolute encoder reset function) to 1 to reset E731.0 before
performing the homing operation.

Note

When you change the value of H02.02 (Direction of rotation) or H0d.20 (Absolute encoder
reset selection), the absolute position recorded by the encoder changes suddenly, causing
the mechanical absolute position reference to change. In this case, perform the homing op-
eration. After homing is done, the deviation between the mechanical absolute position and
that recorded in the encoder will be calculated automatically and saved in the EEPROM of
the drive.

Table 6-1 Absolute modes supported by the motor of SV670-INT

Absolute Absolute .
Incremental L i Single-turn
Type position linear position
mode . absolute mode
mode rotation mode

DDL motor +

ABZ incremental v X X X
encoder

DDL motor +

!novance v % « «
incremental

encoder
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Type

Incremental
mode

Absolute
position linear
mode

Absolute
position
rotation mode

Single-turn
absolute mode

DDR motor +
ABZ incremental
encoder

X

X

DDR motor +
Inovance
absolute
encoder

Servo motor +
ABZ incremental
encoder

Servo motor +
Inovance
absolute
encoder

Servo motor
+Nikon absolute
encoder

Servo motor +
TAMAGAWA
absolute
encoder

Note

Set H02.01 absolute mode according to the above table. If the mode is not supported,
E122.0 will be triggered.

6.1.2 Related Parameters

Absolute encoder system settings

Select the motor through H00.00, and select the absolute position mode through

H02.01.

Y¢ Related parameters:
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Communi
Change

Mode

Parameter cation Name Value Default Unit
Address

H00.00 2000-01h | Motor SN 20000: Linear motor - pulse 14101 - At stop
encoder

14202: Linear motor - Inovance 23-
bit encoder

20001: DDR motor - pulse encoder
14201: DDR motor - Inovance
communication 23-bit encoder
20002: Rotary motor - pulse
encoder

14000: Rotary motor - Inovance
communication 20-bit encoder
14101: Rotary motor - Inovance
communication 23-bit encoder
14020: Rotary motor - Harmonic
20-bit encoder - 2.5M baud rate
14021: Rotary motor - Harmonic
17-bit encoder - 2.5M baud rate
14022: Rotary motor - Harmonic
17-bit encoder - 4M baud rate
14120: Rotary motor - Nikon 20-bit
encoder - 2.5M baud rate

14121: Rotary motor - Nikon 17-bit
encoder - 2.5M baud rate

14122: Rotary motor - Nikon 17-bit
encoder - 4M baud rate

14130: Rotary motor - TAMAGAWA
17-bit encoder

14131: Rotary motor - TAMAGAWA
23-bit encoder

H00.08 2000-09h | Bus encoder type | 0-65535 0 - At stop

H02.01 2002-02h | Absolute system | 0: Incremental mode 0 - At stop
selection 1: Absolute position linear mode
2: Absolute position rotation mode
3: Absolute position linear mode
(without encoder overflow alarm)
4: Absolute position single-turn
mode

Note

In the absolute position mode, the system detects the motor code automatically to check
whether the motor used is configured with an absolute encoder. If not, E122.0 (Product mis-
match in the absolute position mode) occurs.
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Encoder feedback data

The feedback data of an absolute encoder is divided into the number of revolutions
and the position within one turn. In the incremental position mode and single-turn
absolute position mode, there is no data feedback concerning the number of
revolutions. When the BiSS-C encoder of DDL is in the absolute linear mode, there is
no single-turn data feedback.

Y Related parameters:

Communi
. . Change
Parameter cation Name Value Default Unit
Mode
Address

HOb.70 200b-47h | Number of -32768Rev to 32767Rev 0 Rev Unchangea
absolute encoder ble
revolutions

HOb.71 200b-48h | Single-turn Op to 2147483647p 0 p Unchangea
position fed back ble
by the absolute
encoder

HOb.77 200b-4Eh | Encoder position | Op to 4294967295p 0 p Unchangea
(low 32 bits) ble

HOb.79 200b-50h | Encoder position | -2147483648p to 2147483647p 0 p Unchangea
(high 32 bits) ble

Absolute position linear mode

Motor

Reduction

gearj

C

Load

Figure 6-1 Application of the linear mode

\ Limit

Assume that the electronic gear ratio is B + A, the mechanical absolute position
(HOb.58 and HOb.60) is P u, then the following formula applies: HOb.07 (Absolute
position counter) =Py <+ (B <+ A) HOb.07 indicates present mechanical absolute
position (in reference unit).

The range of HOb.70 (absolute encoder revolutions) is -32768 to 32767. If HOb.70
overflows, E735.0 (Encoder multi-turn counting overflow) occurs. In this case, set
HO0d.20 to 2 (Reset multi-turn data), and then perform homing again. In special
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occasions, you can set HOA.36 to 1 to hide E735.0 or use absolute position linear
mode 2.

Y Related parameters:

Communi
i . Change
Parameter cation Name Value Default Unit
Mode
Address

HO05.36 2005-25h | Mechanical home | -2147483648 to 2147483647 0 Refer Real-time
offset ence unit

H05.46 2005-2Fh | DI selection of 0: No operation 0 - Real-time
multi-turn 1:DI1
frequency- 2:DI2
division Z starting | 3: DI3
point 4:DI4

HOb.07 200b-08h | Absolute position | -2147483648p to 2147483647p 0 p Unchangea
counter ble

HOb.58 200b-3Bh | Mechanical Op to 4294967295p 0 p Unchangea
absolute position ble
(low 32 bits)

HOb.60 200b-3Dh | Mechanical -2147483648p to 2147483647p 0 p Unchangea
absolute position ble
(high 32 bits)

Absolute position rotation mode

This mode applies in cases where the load travel range is unlimited and the number
of unidirectional revolutions is lower than 32767 upon power failure, as shown in the
following figure.

Figure 6-2 Application of the linear mode

The single-turn position range of the rotary load is 0 to (RM - 1) (RM: Encoder pulses
per load revolution). When the gear ratio is 1:1, the variation law of the target position
and the single-turn position of the rotary load during forward operation is shown as
follows.
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Single-turn position Ry-1

Target position

Rotation

The variation law of the target position and the single-turn position of the rotary load

during reverse operation is shown as follows.

Single-turn position g,,-1 {—

Target position

Rotation

Rotation

When the motor operates in the absolute rotation mode and the drive operates in the
hm mode, the setting range of the home offset is 0 to (Rwm- 1). If the home offset is set

to a value outside this range, the drive reports EE09.1.

The multi-turn data range is unlimited in the absolute position rotation mode.
Therefore, E735.0 (Encoder multi-turn counting overflow) is hidden automatically.

Related parameters:

Parame
ter

Communi
cation
Address

Name

Value

Default

Unit

Change
Mode

H05.50

2005-33h

Mechanical
gear ratio in
absolute
position
rotation mode
(numerator)

1-65535

At stop

H05.51

2005-34h

Mechanical
gear ratio in
absolute
position
rotation mode

(denominator)

1-65535

At stop
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Parame
ter

Communi
cation
Address

Name

Value

Default

Unit

Change
Mode

H05.52

2005-35h

Pulses per
revolution of
the load in
absolute
position
rotation mode
(low 32 bits)

0 to 4294967295

Encoder

unit

At stop

H05.54

2005-37h

Pulses per
revolution of
the load in
absolute
position
rotation mode
(high 32 bits)

0 to 4294967295

Encoder
unit

At stop

HOb.81

200b-52h

Single-turn
position of the
rotary load
(low 32 bits)

Op to 4294967295p

Unchangea
ble

HOb.83

200b-54h

Single-turn
position of the
rotary load
(high 32 bits)

-2147483648p to 2147483647p

Unchangea
ble

HOb.85

200b-56h

Single-turn
position of the
rotary load
(reference unit)

0p to 4294967295p

Unchangea
ble

Single-turn absolute mode

This mode applies to applications where the load travel range is within the single-turn
range of the encoder. In this case, the absolute encoder needs no battery as it records
the single-turn data only.

e Target position input range
If a 23-bit absolute encoder is used in the single-turn absolute mode, the drive
operates in the position control mode, and the electronic gear ratio 1:1, then:

When HO05.36 (Mechanical home offset) is set to 0, the target position range is 0 to

(2%2-1).

After homing is done, the target position range is H05.36 to (22 - 1 + H05.36).

e Example
Gear ratio: 1:1; H05.36 = 0:
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<>

Motor ﬂv Load

Position upon power-on

Encoder position 1 0 226.1 | 22

Actual position

(reference unit) -1 0 226.1 | 2%

Gear ratio: 1:1; H05.36 = 10000:

<>

Motor ﬂv Load

Position upon power-on

Encoder position 1 0 22%.1 | 22

Actual position 9999 | 10000 (226-1) +10000 | 2%6+10000
(reference unit)

6.1.3 Precautions for Using the Battery Box

This section only applies to Inovance servo motors.

E731.0 (Encoder battery failure) will occur at initial power-on of the battery. Set

HO0d.20 (Absolute encoder reset function) to 1 to reset E731.0 before further

operations.

When the battery voltage detected is lower than 3.0 V, E730.0 (Encoder battery alarm)

occurs.

In this case, replace the battery according to the following steps.

1. Power on the servo drive and make it stay in the non-operational state.

2. Replace the battery.

3. After the servo drive resets E730.0 automatically. If no other alarm occurs, continue
to operate the servo drive.
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Note

« Ifyou replace the battery after powering off the servo drive, E731.0 (Encoder
battery failure) will occur at next power-on, leading to an abrupt change in the
multi-turn data. In this case, set H0d.20 to 1 to reset the encoder fault. Then
perform the homing operation again.

o Ensure the maximum motor speed does not exceed 6000 rpm upon power-down
of the servo drive. This is to enable the encoder to record the position accurately.

o Keep the battery in environments within the required ambient temperature range
and ensure the battery is in reliable contact and carries sufficient power capacity.
Otherwise, encoder data loss may occur.

Y¢ Related parameters:

Communi
Parameter cation Name Value Default Unit
Address
H0d.20 200d-15h | Absolute encoder | Model P: 0 - At stop
reset 0: No operation

1: Reset

2: Reset the fault and multi-turn
data

Model N:

0: No operation

1: Reset fault

2: Reset fault and multi-turn data
3: Reset Inovance 2nd encoder
fault

4: Reset Inovance 2nd encoder

Change
Mode

fault and multi-turn data

Note

The absolute position recorded by the encoder changes abruptly after multi-turn data reset.
In this case, perform mechanical homing.

6.2 Full Closed-loop
6.2.1 Full Closed-loop Parameter Setting

After setting basic gain parameters, check that the servo drive operates properly
without overshoot and stops without generating unexpected noise. When basic
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operating conditions are met, set the closed-loop parameters based on the following
procedure.

1

. Set the external encoder feedback type.
Set HOF.03 based on the external encoder type.

Note

The second encoder of SV6T0N-INT can only be an ABZ incremental encoder.
After enabling the fully closed-loop function, enable the JOG function to observe
whether the value of HOF.20 (External position pulse feedback display) changes. In
the case of improper wiring, the value of HOF.20 does not change and a fully
closed-loop fault will be reported. In this case, rectify the fault and perform a
power cycling until the value of HOF.20 changes without fault alarm.

If the feedback type of the external encoder is ABZ incremental pulses without Z
signal, set HOF.22 to 1 to hide the detection on phase Z.

2. Confirm the operating direction of the external encoder.
Check whether the operating directions of the internal and external encoders are
the same, if not, runaway can occur due to positive feedback.
Y¢ Related parameters:
Communi
Parame i . Change
cation Name Value Default Unit
ter Mode
Address
HOF.01 200F-02h | External 0: Standard operating direction 0 - Real-time
encoder usage | 1: Reverse operating direction
mode

The following describes how to confirm the operating direction of the external
encoder.

Enter the JOG mode, and perform jogging at low speed in one direction. Observe
the value of HOF.18 (Feedback pulse counter of internal encoder) and HOF.20
(Feedback pulse counter of external). If these two values change in the same way
(increase or decrease simultaneously), set HOF.01 to 0; if not, set HOF.01 to 1.

ACaution

P

erform necessary inspections before motor trial run. See SV670-INT Series Servo Drive

Quick Installation and Commissioning for details.

S

et HOF.01 properly. If HOF.01 is set improperly, runaway fault may occur.
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3.

Determine the resolution of external encoder (external encoder pulses per
revolution).

Rotate the motor and observe the value of HOF.18 (Feedback pulse counter of
internal encoder) to confirm the motor has rotated for a full turn. Then calculate
the variation of HOF.20 (Feedback pulse counter of external encoder), and
incorporate this value into HOF.04.

Y Related parameters:

Communi
. . Change
Parameter cation Name Value Default Unit
Mode
Address
HOF.04 200F-05h | External encoder | Model P: 1-2147483647 10000 - At stop
pulses per Model N: 0-2147483647
revolution

ACaution

Suppose the values of HOF.18 and HOF.20 before the motor rotates are X1and Y 1
respectively, and their values change to X2 and Y, after the motor rotates, then the
following formula applies:

Y,-Y1

HOF.04 = Internal encoder pulses per motor revolution x X
2°A1

The calculation result must be a positive value. If it is a negative value, it indicates
HOF.01 is set improperly. In this case, check the value of HOF.01 again.

Set HOF.04 properly. If HOF.04 is set to a wrong value, EB02.0 (Position deviation
too large) may occur after operation.

4.

Set the electronic gear ratio of external encoder.
If HOF.00 is set to 1, set H05.07/H05.09. If HOF.00 is set to 2, set H05.07/H05.09 for
inner loop H05.11/H05.13 for outer loop.

See "3.2 Conversion Factor" on page 90 for how to set the electronic gear ratio.
Suppose for a fully closed-loop device, the external mechanical displacement
corresponding to each X 1 pulse reference sent by the host controlleris Y.

Then perform the following operations:

a. Step 1: Set the electronic gear ratio to 1:1.

b. Step 2: Make the host controller send X pulses. The external mechanical
displacement measuredis Y2,
then the electronic gear ratio fulfills the needs.
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Note

o To set the fully closed-loop electronic gear ratio in internal/external closed-loop
position switchover mode, set the electronic gear switchover switch (Gear_Sel) to
the external closed-loop state.

« This method also applies to internal closed-loop mode. In the internal closed-loop
mode, ensure the present state is internal closed-loop state.

« Setthe electronic gear ratio correctly. Failure to comply will result in mechanical
deviation.

5. Set the alarm threshold.
Set HOF.08 and HOF.10 as follows.

e Set HOF.08 (Excessive deviation in compound control).
HOF.08 is used to set the allowable tolerance between the present motor
position and the present position fed back by external encoder. Its unit is one
reference unit (same as one external encoder unit).

Y Related parameters:

Communi
X . Change
Parameter cation Name Value Default Unit
Mode
Address
HOF.08 200F-09h | Excessive 0-2147483647 1000 - Real-time

deviation
threshold in
compound
control mode

For example, if HOF.08 is set to 1000, EB02.0 (Position deviation too large in fully
closed-loop mode) will be outputted if the deviation between the mechanical
displacement driven by the motor and the mechanical displacement
(compound deviation) measured by the external encoder exceeds the
displacement corresponding to 1000 external encoder pulses.

Note

« If HOF.08 is set to 0, EB02.0 (Position deviation too large in fully closed loop) will
not be outputted.

« HOF.08 must be set to a value (such as HOF.04 x HOF.10 x 50%) lower than HOF.04 x
HOF.10. Otherwise, EB02.0 cannot be outputted.

e Set HOF.10 (Clear deviation in compound control).
The value of HOF.10 indicates the revolutions to be ran by the motor per
deviation clear in the compound control mode.
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Y Related parameters:

Communi

. . Change
Parameter cation Name Value Default Unit
Mode
Address
HOF.10 200F-0Bh | Clear deviationin | 0 Rev to 100 Rev 1 Rev Real-time

compound

control mode

If its value is set to 0, the deviation in compound control will not be cleared.

Fully closed-loop position EB02.0 (Exccesive position deviation
deviation (HOF.16) in fully closed-loop mode) occurs

. - . when HOF.00 is set to 1.
Excessive position deviation| -~ .

threshold in fully-closed
loop mode (HOF.08)

T I ! T Number of motor
| HOF.10 I HOF.10 \ | revolutions/R
| I ‘ [

| L‘

| H |

Clear the position deviation
in fully-closed loop mode

Figure 6-3 Description of position deviation clear in the fully closed-loop mode

The number of revolutions defined by HOF.10 is detected through internal
encoder feedback pulses.

For example, if HOF.10 is set to 50, the servo drive detects whether the deviation
in compound control exceeds the pulse unit defined by HOF.08 when the motor
is in the process of rotating within 50 turns.

If yes, EB02.0 will be reported. If not, the servo drive clears the deviation after
the motor rotates for more than 50 turns, and then starts monitoring again.

Set the first-order low-pass filter for deviation in compound control.
Y¢ Related parameters:

Communi
) i Change
Parameter cation Name Value Default Unit
Mode
Address
HOF.13 200F-0Eh | Compound 0.0 ms—6553.5 ms 0.0 ms At stop

vibration
suppression filter
time

The first-order filter time constant is used to filter vibration of the deviation in
compound control, smoothening the speed in fully closed-loop mode.

Set the source of touch probe Z signal in fully closed-loop mode.
Y¢ Related parameters:
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Communi
. . Change
Parameter cation Name Value Default Unit
Mode
Address
HOF.25 200F-1Ah | Set the source of | 0: Motor Z signal 0 - Real-time

touch probe Z 1: External feedback Z signal
signal in fully
closed-loop
mode.

HOF.25 (Source of touch probe Z signal in fully closed-loop mode) defines the
source of Z signal during homing in the fully closed-loop mode. The setpoint 0
indicates Z signal of inner loop of used as the source and the setpoint 1
indicates Z signal of the outer loop is used as the source. When the Z signal of
outer loop is used as the source, ensure Z signal is wired correctly. Otherwise, Z
signal may fail to be detected.

ACaution

o Set HOF.10 properly for clearing deviation in compound control. Given the setpoint
of HOF.08, if HOF.10 is set to an excessively low value, protection against excessive
deviation in compound control can fail.

« Pay attention to encoder limit setting during use.

« Set this warning properly. Failure to comply may incur physical injuries due to
runaway accident.

6.2.2 Enable Fully Closed-loop

After setting preceding fully closed-loop parameters, observe the internal/external
encoder feedback through HOF.18 and HOF.20, and check whether the fully closed-
loop wiring and the application mode of the external encoder are proper. If yes,
enable the fully closed-loop function.

Set the following parameters while enabling the fully closed-loop function:

Communi
. : Change
Parameter cation Name Value Default Unit
Mode
Address
H03.02 2003-03h | DI function For details, see the commissioning 14 - Real-time
software or SV670-INT Series Servo
Drive Parameter Guide.
HOF.00 200F-01h | Encoder feedback | 0: Internal encoder feedback 0 - Real-time
mode 1: External encoder feedback
2: Inner/Outer loop switchover
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Note

To switch between inner and outer loops, you need to set HOF.00 to 2, rather than changing
itto 0 or 1in realtime.

6.3 Software Limit

Function

Hardware position limit is implemented by inputting external encoder signals to CN1
of the servo drive.

Load
Reduction od

gear

Motor j

Servo drive
FunIN.14:
P-OT
DI
FuniIN.15:

| N-OT DI

Figure 6-4 Installation of limit switches

Software position limit is implemented through a comparison between the internal
position feedback and the set limit value. If the set limit value is exceeded, the servo
drive reports an alarm and stops immediately. Software position limit is available
both in the absolute position mode and the incremental position mode. To use the
software position limit in the incremental position mode, set HOA.01 (Software
position limit) to 2 (Enabled after homing) first, and then perform homing upon
power-on before applying software position limit.

Table 6-2 Comparison between the hardware position limit and software position limit

Hardware Position Limit Software position limit

1 Restricted to linear motion and 1 Applicable to both the linear
single-turn rotational motion. motion and the rotational motion.
Requi . l Removes the need for hardware

2 eqt;lres' arll lgx irna_t h 2 wiring, preventing malfunction
mechanicatlimit switch. due to poor cable contact.
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Hardware Position Limit Software position limit
3 Suffered from the risk of .
mechanical slip. Prevents malfunction due to

3 mechanical slip through internal

Unable to sense or detect an position comparison.

overtravel fault after power-off.

Related objects

Y¢ Related parameters:

Parame Comr"nunl 5 Change
cation Name Value Default Unit
ter Mode
Address
HOA.00 | 200A-01h | Powerinput 0: Enable 0 - Real-time
phase loss and | 1: Disable
failure
protection
HOA.41 | 200A-2Ah | Forward -2147483648 to 2147483647 2147483647 | Encoder | At stop
position of unit
software
position limit
HOA.43 | 200A-2Ch | Reverse -2147483648 to 2147483647 -2147483648 | Encoder | At stop
position of unit
software
position limit

Communication mode:

e When HOA.01 is set to 0 (disable absolute position limit), software limit is disabled.
e When HOA.01 is set to 1 (enable absolute position limit), software limit is enabled

immediately upon power-on. 607D.01h (min. position limit) and 607D.02h (max.
position limit) are used by the function. Ensure the value of 607D.01h is lower than
or equal to 607D.02h. If 607D.01h is set to a value higher than 607D.02h, EE09.0
(Software limit setting error) will occur.

If HOA.01 is set to 2 (enable absolute position limit after homing), software position
limit is not enabled after homing upon power-on. When the value of the absolute
position counter is higher than the value of 607D.02h after homing, E950.0
(Forward overtravel alarm) occurs and the drive stops accordingly. When the value
of the absolute position counter is lower than the value of 607D.01h after homing,
E952.0 (Reverse overtravel alarm) occurs and the drive stops accordingly.

Non-communication mode:

e When HOA.O1 is set to O (disable absolute position limit), software limit is disabled.
e When HOA.01 is set to 1 (enable absolute position limit), software limit is enabled

immediately upon power-on. When the value of the absolute position counter
(HOb.07) is higher than the value of HOA.41, E950.0 (Forward overtravel warning)
occurs and the drive stops accordingly.
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6.4

When the value of the absolute position counter (HOb.07) is lower than the value
of HOA.43, E952.0 (Reverse overtravel warning) occurs and the drive stops
accordingly.

e IfHOA.O1 is set to 2 (enable absolute position limit after homing), software limit is
not enabled after homing upon power-on. When the value of the absolute position
counter (H0b.07) is higher than the value of HOA.41 after homing, E950.0 (Forward
overtravel warning) occurs and the drive stops accordingly. When the value of the
absolute position counter (HOb.07) is lower than the value of HOA.43 after homing,
E952.0 (Reverse overtravel warning) occurs and the drive stops accordingly.

Note

Ensure the value of 607Ch (Home offset) is within the software position limit. Otherwise, the
servo drive reports EE09.1.

Software Reset

Function

The software reset function applies when power cycling of the drive is not allowed on
the application site.

Related objects

Y¢ Related parameters:

Communi
Parame i 5 Change
cation Name Value Default Unit
ter Mode
Address
HO0d.00 200d-01h | Software Reset | 0: No operation 0 - At stop
1: Enable
6.5 Motor Protection

Motor overload protection

The motor generates heat continuously due to thermal effect of the current after
power-on. The heat is then dissipated to the surroundings. When the heat generated
exceeds the heat dissipated, the motor temperature will rise to a point that could
damage the motor. To prevent such risks, the drive offers the motor overload
protection function to prevent the motor from being damaged due to over-
temperature.

The motor is compliant with NEC and CEC requirements and equipped with
protective functions against overload and overtemperature.
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Set the motor overload protection gain (HOA.04) to adjust the report time of fault

E620.0. Use the default value of HOA.04 in general conditions, however, in case of one

of the following situations, modify HOA.04 based on the actual heating condition.

e The motor works in environments with high temperature.

e The motor is in the cyclic motion featuring short motion cycle and frequent
acceleration/deceleration.

You can also hide motor overload detection (HOA.26 = 1) when you are sure that the
motor will not be damaged due to overtemperature.

ACaution

Take caution when hiding motor overload detection as such operation may damage the
motor.

Y Related parameters:

Communi
Parame i . Change
cation Name Value Default Unit
ter Mode
Address
HOA.04 | 200A-05h | Motor overload | 50-300 100 - Real-time
protection gain
HOA.26 | 200A-1Bh | Motor overload | 0: Show motor overload alarm (E909.0) 0 - Real-time
detection and fault (E620.0)
1: Hide motor overload alarm (E909.0)
and fault (E620.0)

Locked rotor over-temperature protection

When the motor is stalled, the motor speed is nearly 0 RPM while the current is large.
In this case, the motor is overheated significantly. The motor is capable of operating
upon stall in an allowable period of time, exceeding of which can damage the motor
due to overtemperature. To prevent such risks, the drive offers motor
overtemperature protection to protect the motor from being damaged by
overtemperature.

You can set the time for reporting E630.0 (Motor stall over-temperature fault) by
setting the time threshold for motor overtemperature protection (H0A.32). The motor
overtemperature protection function is enabled by default (HOA.33 =1).
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ACaution

Take caution when disabling motor stall over-temperature protection as such operation
may damage the motor.

Use a dedicated motor for the servo drive. Failure to comply will result in the risk of short
circuit due to insulation deterioration.

Y Related parameters:

Communi
Parame . ) Change
cation Name Value Default Unit
ter Mode
Address
HOA.32 | 200A-21h | Time threshold | 10 ms—65535 ms 200 ms Real-time
for locked
motor
overheat
protection
HOA.33 | 200A-22h | Locked motor | O: Disabled 1 - Real-time
overheat 1: Enabled
protection

Motor overspeed protection

An excessively high speed may damage the motor or machine. Motor overspeed
protection is used to protect the motor in case of overspeed, preventing the motor or
machine from being damaged due to overtemperature.

M t dx12 HOA.08=0
ax. motorspeedx 1.2 5 HoA.08 > Max. motor speed x 1.2
Overspeed

threshold
HOA.08 HOA.08%0

and HOA.08 < Max. motor speed x 1.2

ACaution

o The servo drive also offers motor runaway protection to prevent motor stall
caused by lose of control.

« Inapplications where the motor drives a vertical axis or is driven by load, set
HOA.12 to 0 to hide runaway fault detection. Use this function with caution.

Y Related parameters:
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Communi
Parame i . Change
cation Name Value Default Unit
ter Mode
Address
HOA.08 | 200A-09h | Overspeed Orpm to 20000rpm 0 RPM Real-time
threshold
HOA.12 | 200A-ODh | Runaway 0: Disable 1 - Real-time
protection 1: Enable
enable

Besides runaway protection, the drive also allows you to set the speed limit in the
speed/torque control mode to protect the motor and the machine.

6.6 DI Filter Time [P]

Function

The drive provides 8 physical DI terminals, in which DI1 to DI6 are normal DI
terminals, and DI7 to DI8 are high-speed DI terminals. Assign the function of interrupt
positioning to DI7 or DI8 to guarantee precision.

When regular functions (touch probe and interrupt position functions excluded) are
assigned to Dls, the filter time of these DIs is set in H03.60...H03.67. Ensure the
effective level hold time of the DI assigned with regular function is above 0.5 ms.
Otherwise, the DI function may not be responded to.

When a high-speed DI is assigned with the touch probe function, the filter time of this
Dl is defined by HOA.19 and HOA.20. When a high-speed DI is DI with the interrupt
positioning function, the filter time of this DI is defined by HOA.19. Ensure the effective
level hold time of the high-speed DI is longer than the filter time.

Related objects

The drive provides two high-speed DlIs with input signal frequency up to 4 kHz. When
the DI signal is being disturbed, set the filter time in HOA.19 and HOA.20.

Y¢ Related parameters:

Communi
Parame i 5 Change
cation Name Value Default Unit
ter Mode
Address
H03.60 | 2003-3Dh | DI1 fitter time | 0.00 ms=500.00 ms 3.00 ms Real-time
H03.61 | 2003-3Eh | DI2fitter time | 0.00 ms-500.00 ms 3.00 ms Real-time
H03.62 2003-3Fh | DI3 fittertime | 0.00 ms—500.00 ms 3.00 ms Real-time
H03.63 2003-40h | DI4 fitter time | 0.00 ms-500.00 ms 3.00 ms Real-time
H03.64 2003-41h | DI5 fitter time | 0.00 ms-500.00 ms 3.00 ms Real-time
H03.65 | 2003-42h | DI6 fitter time | 0.00 ms-500.00 ms 3.00 ms Real-time
H03.66 2003-43h | DIT fitter time | 0.00 ms—500.00 ms 0.00 ms Real-time
H03.67 | 2003-44h | DI8 fitter time | 0.00 ms-500.00 ms 3.00 ms Real-time
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Communi
Parame i . Change
cation Name Value Default Unit
ter Mode
Address
HOA.19 | 200A-14h | Filtertime 0.00us-6.30us 2.00 us Real-time
constant of
touch probe 1
HOA.20 | 200A-15h | Filter time 0.00us-6.30us 2.00 us Real-time
constant of
touch probe 2

6.7 DI Filter Time [N]

Function

Related objects

The drive provides 5 physical DI terminals, in which DI1 to DI3 are normal DI

terminals, and D14 to DI5 are high-speed DI terminals. Assign the probe function to DI4
or DI5 to guarantee precision.

When regular functions (touch probe excluded) are assigned to Dls, the filter time of
these Dls is set in H03.60...H03.62. Ensure the effective level hold time of the DI
assigned with regular function is above 0.5 ms. Otherwise, the DI function may not be
responded to.

When a high-speed DI is assigned with the touch probe function, the filter time of this
Dl is defined by HOA.19 and HOA.20. Ensure the effective level hold time of the high-
speed Dl is longer than the filter time.

The drive provides two high-speed DlIs with input signal frequency up to 4 kHz. When
the DI signal is being disturbed, set the filter time in HOA.19 and HOA.20.

Y¢ Related parameters:

Communi
Parame i . Change
cation Name Value Default Unit
ter Mode
Address
H03.60 | 2003-3Dh | DI1 fitter time | 0.00 ms to 500.00 ms 3.00 ms Real-time
H03.61 2003-3Eh | DI2 fitter time | 0.00 ms to 500.00 ms 3.00 ms Real-time
H03.62 2003-3Fh | DI3 fitter time | 0.00 ms to 500.00 ms 3.00 ms Real-time
HOA.19 | 200A-14h | Filtertime 0.00us-6.30us 2.00 us Real-time
constant of
touch probe 1
HOA.20 | 200A-15h | Filter time 0.00us—6.30us 2.00 us Real-time
constant of
touch probe 2
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6.8 Communication-forced DO [P]

Function

When CANopen switches to the operational (OP) status, the forced DO is determined
by 60FE.01h and 60FE.02h. In the non-operational (non-OP) status (including CAN
network), the following two DO options are available by default:

e Status unchanged: The servo status switches to the non-OP status and the forced
DO status stays unchanged.
o No output: No forced DO is generated when the servo drive is in the non-OP status.

Related objects

Communi
Parame ) ) Change
cation Name Value Default Unit
ter Mode
Address

H04.23 | 2004-18h | Communica bit0: DO1 0 - Real-time
tion-forced DO | 0: Status unchanged
logic in non- 1: No output

OP status bitl: DO2

0: Status unchanged
1: No output

bit2: DO3

0: Status unchanged
1: No output

bit3: DO4

0: Status unchanged
1: No output

bit4: DO5

0: Status unchanged
1: No output

Setting method:

1. Assign DO function 31 to the DO to be controlled forcibly by CiA402 protocol, and
then set the bit of H04.23 as needed to select the forced DO status in the non-OP
status.

2. Configure 60FE.01h/02h as RPDO, and operate on bit16-bit20 to control the DO.

6.9 EtherCAT-forced DO [N]

Function

Two DO options are available by default in the non-operational (non-OP) status
(including network offline) for EtherCAT-forced DO status:

1. Status unchanged in the non-OP status: The servo status switches to the non-OP
status and the forced DO status stays unchanged.
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2. Initialization status: No forced DO is generated when the servo drive is in the non-
OP status.
When the network switches to the operational (OP) status, the forced DO is
determined by 60FE.01h and 60FE.02h.

Select the forced DO function by bits. You can select the DO as EtherCAT-forced DO by
bits, which means both the local functions and EtherCAT forced-DO function can be
supported by the DO.

Related objects

See the following for related parameter settings.

Communi
. X Change
Parameter cation Name Value Default Unit
Mode
Address
H04.23 2004-18h | ECAT Bit0: DO1 0 - Real-time
communication- | 0: Maintain output
forced DO logicin | 1: No output
non-OP status Bitl: DO2
0: Maintain output
1: No output
Descriptions for the setpoints are shown in the following "Table 6-3 " on page
333table.
Table 6-3 Description of setpoints
Value DO Function
0 Status of DO1 and DO2 is unchanged in the nonoperational status
1 No output in DO1 and status of DO2 unchanged in the non-operational
status
) No output in DO2 and status of DO1 unchanged in the non-operational
status
3 No output in DO1 and DO2 in the nonoperational status
Setting method:

1. Assign DO function 31 (EtherCAT-forced DO) to the DO to be controlled forcibly by
EtherCAT, and then set the bit of H04.23 as needed to select the forced DO status in
the non-OP status.

2. Configure 60FE.01h/60FE.02h as RPDO, and operate on bit16...bit18 to control the
DO.
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6.10 Position Comparison

Function

Position comparison works by comparing the instantaneous position feedback with
the value pre-saved in the data array and, once available, outputting a DO signal with
pulse width settable or an ABZ/OCZ signal. Position comparison is applicable to high-
speed motion axes as comparison actions are implemented by FPGA, removing the
risk of software communication delay between processors.

The following table describes the specifications of position comparison output.

Specifications of Position .
. Function
Comparison Output
Output terminal DO or ABZ/OCZ signals.
The effective level of DO is defined by the DO logic in group
) Logic HO4.
Trigger - - -
output The effective level of ABZ/OCZ output is defined by H18.06.
Pulse width The pulse output width is defined by H18.05.
Delay Defined by H18.14 and used to compensate for hardware
compensation output delay.
Motor encoder
S ted
feedback upporte
Pulse feedback
;ompar fully closed-loop | Supported
1son (ABZ)
source —
Communication-
type fully closed- | Supported
loop
Compar
ison Number' of . 40 points, signed 32-bit integer
comparison points
value
Compar Defines the attribute of the comparison point.
ison Attribute of
attrib | comparison point | pefines the output terminal for comparison.
ute

Related objects

When position comparison is enabled, you can assign FunOUT.25 (Position
comparison) to any one of the DOs. The DO you select will be used to output the
position comparison output signal. You can also use the ABZ/OCZ signal as the
position comparison output terminal by setting H18.16.

Position comparison output parameters:
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Parame —
Name Description
ter
H18: Position comparison output
H18.00 Position comparison 1: Enabled

switch

Position comparison

0: Motor encoder feedback

H18.01 | output feedback 1: Fully closed-loop feedback
source
Defines the number of pulses per revolution. For
example, if H18.02 is set to 1, the number of pulses per
revolution is 2.
0: 24-bit
. . 1: 23-bit
H18.02 feosso'fft?oi?l?"pa”so” 2: 22-bit
3:21-bit
4:20-bit
5:19-bit
6: 18-bit
7: 17-bit
Positi . 0: Individual comparison
H18.03 OS(Ij 'on comparison | 4. Cyclic comparison
mode 2: Fixed cyclic comparison
1: Enable (rising edge-triggered)
H18.04 Current position as | Note: This function needs to be used when the

zero

comparison state is inactive, otherwise the comparison
logic may malfunction.

Position comparison

Defines the active pulse width of the DO when the

H18.05 . comparison point is reached. The value range is 0.1 to
pulse output width 204.7 (in ms).
bit0: OCZ output polarity
H18.06 Position comparison | bitl: Z output polarity
’ output ABZ polarity | bit2: A/B output polarity
0: Positive; 1: Negative
Start point of . . .
H18.07 position comparison Activated when H18.00 is set to 1 again.
End point of position . . .
H18.08 . Activated when H18.00 is set to 1 again.
comparison
H18.09 Cur're'nt state of . 0: No comparison; n: Waiting for the comparison point N
position comparison
H18.10 Real-time position of | Displays the current comparison position value Value
‘ position comparison |range: -23! to (23!- 1)
Zero offset of Defines the offset value after current position is taken as
H18.12 - : f . 931 31
position comparison | the zero point Value range: -231 to +231 - 1
Position comparison
H18.14 |output delay Comparison delay compensation time: -12 us to +12 us

compensation
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Parame —
Name Description
ter
H18: Position comparison output
Fixed cyclic
H18.15 comparison 1-65535
bit 0: OCZ function
H18.16 ABZ output function | bitl: Z function
’ setting bit2: A/B (0: Frequency-division output; 1: Position
comparison)
Hig.7 | Numberof fixed Range: 1 to 65535
mode cycles
Note

[1]: When the source of position comparison is full closed-loop feedback, it is only effective
for Inovance encoders.

Parame o
Name Description
ter
H19: Target position parameters
H19.00 Targ?t value of . Defines the target value of position comparison 1. Value
. ?osmon comparison range: 2% to 231 - 1
Defines the attribute value of position comparison 1.
bit0: 1: Output DO active signal if current position
changes from "less than" to "more than" the
comparison point; 0: Skip this point
bitl: 1: Output DO active signal if current position
Attribute value of changes from "more than" to "less than" the
ribute vatue ol comparison point; 0: Skip this point
H19.02 | position comparison bit2 to bit6: NA
1 bit7-bit11: DO1-DOX. For model P, X is 5, and for N, X is
2
Bit12: Frequency-division A output
Bit13: Frequency-division B output
Bit14: Frequency-division Z output
Bit15: Frequency-division OCZ output
Targ?t value of . Defines the target value of position comparison 2. Value
H19.03 | position comparison range: 2% to 23 - 1
3 :
H19.05 Attr.ib.ute value O,f Defines the attribute value of position comparison 2.
) gosmon comparison | yajye range: Same as above
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Parame s
Name Description
ter

H19: Target position parameters

Target value of
H19.117 | position comparison
40

Attribute value of
H19.119 | position comparison
40

Defines the target value of position comparison 40.
Value range: -231t0 231 - 1

Defines the attribute value of position comparison 40.
Value range: Same as above

Function operation

1. Description
Position comparison works by comparing the instantaneous position feedback with
the value pre-saved in the data array and, once available, outputting a DO signal
with pulse width settable for future use in subsequent motion control. Position
comparison is applicable to high-speed motion axes as comparison actions are
implemented by FPGA, removing the risk of software communication delay
between processors.

e Position comparison switch
When the value of H18.00 (Position comparison switch) changes from 0 to 1,
position comparison starts and the value of H18.09 (Current state of position
comparison) is updated to the start point of position comparison. When the
value of H18.00 changes to 0, position comparison stops and the current
comparison state will be cleared.

e Position comparison resolution
The comparison resolution defines the number of pulses per revolution. Given
the maximum and minimum limits on the target position (defined by group
H19), you can reset the resolution when data overflow occurs on the
comparison value. For example, when H18.02 is set to 7, the maximum value of
the target position is 23! - 1, and the motor rotates (23! - 1)/2!7 turns. When the
drive works with a linear motor (DDL), H18.02 (position comparison output
resolution) is ineffective.

Note

The target position in group H19 is only related to the set resolution.

e Individual comparison mode
In the individual comparison mode, when comparison of the end point is done,
the comparison function is switched off automatically and the current
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comparison value is cleared. Position comparison can be enabled again only
when the position comparison switch is switched on again.

The real-time position feedback in the individual comparison mode is an
absolute value, which means it is an accumulative value based on preceding
comparison points, which cannot be cleared automatically.

e Cyclic comparison
In the cyclic comparison mode, position comparison will not be switched off
when the comparison end point is reached, and current position comparison
value will be reset as the start point for position comparison. After comparison
of each point is done, the real-time position feedback (H18.10) will be cleared
and counted again for cyclic comparison. In the cyclic comparison mode, the
target position is a relative (incremental) value. Each time a comparison point is
reached, the real-time position feedback is cleared and counted again for
comparison with the new target.

e Fixed cyclic comparison
In fixed cyclic comparison mode, the comparison process works in the same
way as the cyclic comparison mode. The number of cycles is defined by H18.15.
After the set number of cycles are done executing, comparison will be disabled
automatically.

e Position comparison output width
When the position comparison conditions are fulfilled, the servo drive outputs
DO active level signal. The width of the active signal can be set in H18.05 (value
range: 1to 2047 x 0.1 ms). 1to 2047 X 0.1 ms.

When position comparison DO is active, the comparison logic is suspended and
no comparison will be performed. In this case, ensure the operating time
between two target points is larger than the output width of DO.

e Target value of position comparison
There are 40 target values for position comparison. The target value and
attribute value of position comparison must be updated to parameters in group
H19 in advance.

Note

Set the target position properly. The position comparison mode does not support H18.10
(Real-time position of position comparison) overflow comparison.

e Start point for comparison
The start point indicates the position of the first comparison point. For example,
if the start point is set to 5, the comparison starts from position comparison 5.
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e End point for comparison

The end point indicates the position of the last comparison point. For example,
if the end point is set to 7, the comparison stops or restarts from the start point
after position comparison 7 is reached.

Zero offset of position comparison

The value of H18-10 (Real-time position feedback) will be changed to the offset
value defined by H18-12 (Zero offset of position comparison) at the rising edge
(0 — 1) of H18-04 (Present position as zero).

Note

Check whether zero offset needs to be set before enabling position comparison output.
Otherwise, comparison error may occur.

2. Function operation

e When the position feed

back of the encoder passes the target position

comparison points, the output width of the output terminal is defined by H18.05

(Position comparison output width).
Position | Actual

| position

H19.03 (Target value of

position comparison2) ~ |

H19.00 (Targetvalueof

position comparison 1)

Time

Position comparison
output

Pulse output width when
current position changing
from "less than" to "more than"
the comparison point

Pulse output width when
current position changing
from "more than" to less than"
the comparison point

When the attribute of the comparison point is set to "bit0 = 1" (Output DO active
signal if current position changes from "less than" to "more than" the
comparison point), the DO outputs the position comparison signal when the
axis passes the target position comparison point with position changing from
"less than" to "more than" the comparison point position.

When the attribute of the comparison point is set to "bitl = 1" (Output DO active
signal if current position changing from "more than" to "less than" the
comparison point), the DO outputs the position comparison signal when the
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axis passes the target position comparison point with position changing from
"more than" to "less than" the comparison point position.

When the attribute of the comparison point is set to "bit0/bitl = 1" (Output DO
active signal in both situations), the DO outputs the position comparison signal
when the position feedback passes the target position comparison point.

o When multiple position comparison values are set, no comparison will be
performed once the position comparison output terminal is active. Therefore,
ensure the operating time between two position comparison points is larger
than the pulse output width.

As shown in the following figure, comparison is not performed when the
position changing from "more than" to "less than" the comparison point
position. This is because the operating time between the two comparison points
is lower than the pulse output width.

Position Act}:'al
osition
H19.03 (Target value of pos! I‘
position comparison2) — [ T T T T T T T T T T = -
H19.00 (Target value of — — — — — — — — — - -
position comparison 1)

Note: The target value of position  Time
comparison 2 is invalid.

Position comparison

output

I

{
| I
H18.05 (Position
comparison
output width)

e Only one pulse will be outputted when the stop position is the same with the
target value of position comparison. See the following figure.

Position Actual Rosition

Targetpositon | !
comparison
setpoint

Time

Target position
output DO 1
! |

H18.05 (Pulse
output width)
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3. Interface of the software tool

e Individual comparison mode

a. Set H18.03 (Position comparison mode) to 0 (Individual position comparison).

Select wis s

I

Fositien conparizon monitoring

Fosition comparizon |0.000000 Fosition conparisen  0.000000
Fosition comparizon satting e i real-tine pozition
Fosition conparison Target position paramster cetting
output ensble
Distence 800000 Compare |5 Equal setting | Upload Tornload
Fosition conparizon value points
resolution
Ro... Description Address | Setting value | corrent Mininum
Busition conparison node T Tagetvabe ofposton compareon 1 50 o 1
2 Attrbute value of position comparison 1 1802 = 0 0
Zero at current position 3 Targetvalue of position comparison 2 1903 i 0 214748364
4 Attrbute value of position comparison 2 1805 bl 0 0
5 Targetvalue of position comparison 3 1906 == 0 21474836
. 6  Attrbute value of position comparison 3 1908 = 0 0
5;;;;“3;:”?“‘5“ o 7 Targetvalue of position comparison 4 1909 0 _21474836¢
0000000 - 204 00000 8  Attrbute value of position comparison 4 1508 o o
9 Targetvale of postion comparison 5 190C = 0 21474836
Fozition conparizon o 10 Atirbute value of position comparison 5 1908 bl 0 0
starting point 0-8 11 Targetvalue of position comparison & 190F haad 0 214748364
12 Attribute value of position comparison 6 1911 = 0
Boefieflan @pesficm o 13 Targetvalue of position comparison 7 1912 =+ 0 21474836¢
termination point — 14 Atirbute value of position comparison 7 1914 = o 0
15 Targetvalue of position comparison 8 1915 = 0 21474836
Pt cpmim we g 16 Atirbute value of position comparson 8 1917 bl 0 0
offsat
2147483648 — 214T4B3BAT
Setting Read
« m v

b. Target position parameter setting: Distance length (total operating
distance) and Compare points
c. After clicking Equal setting, the target value of the first point is updated to
"Distance length x 1/Compare points", the target value of the second point
is updated to "Distance length x 2/Compare points", and the target value of
the Nth point is updated to: Distance x N/Compare points

Seleet mxis st

I

Position comparison momitoring

Position conparison |0,000000 Fosition conparizen | 0.000000
Position comparison setling current status real-tine position
Fosition conparison Target position parameter setting
output snsble
Distanca| 800000 Conpars |5 Equal setting| | Uplead Dewnlosd
Rositicn conparizon vloe Lo i
i Ro... | Deseription Addrsss | Setting velue | mvent Mininum,
Bogen oo b 1 Tergetvalue of position comparison 1 1900 = 0 21474836+
2 Attrbute value of position comparisan 1 1902 = 0 0
Zero at cwrent position 5 Targetvabeofposiioncomparson2 1903 =>= 0 21474836+
4 Attrbute value of position comparison 2 1905 = 0 0
5 Targetvalue of position comparison 3 1906 = 0 214748364
6 Attrbute value of position comparison 3 1308 =3 0 0
N o 7 Targetvalue of position comparison 4 1909 == 0 21474836+
0.000000 - 204, 700000 8 Attribute value of position comparison 4 1908 0 0
9 Targetvabe of position comparson 5 190C 0 21474836+
Fosition conparison o 10 Atiribute value of position comparison 5 190E = 0 0
Sttty pear 0-8 11 Targetvalue of position comparison 6 190F = 0 21474836+
12 Atirbute value of position comparison 5 1911 =3 0 0
Befthen @mpraioes 0 13 Terget value of position comparison 7 1912 == 0 21474836
termination point o 14 Attrbute value of position comparison 7 1914 = 0
15 Tergetvalue of position comparison 8 1915 = 0 21474836+
16 Atirbute value of position comparison 8 1917 = 0 0
Easition conparizon zers |0
offet ~Z14T433648 - Z14T48384T
Setting Fead
« i ¥

When H18.00 (Position comparison output selection) changes from 0 to 1
(Enable rising edge-triggered), H18.09 (Current state of position
comparison) changes from 0 to 1 and the first target position value will be
compared. When H18.10 (Real-time position feedback) reaches the value
of the first target position, H18.09 changes from 1 to 2, and so on.

e Cyclic comparison mode/Fixed cyclic comparison mode
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a. Set Position comparison mode selection to 1 (Cyclic comparison mode).

i T
RHATAE

GRS [oRe -
R LR oD SIREREE
GECEESHE [z <
R [N ]

P ik S e X -
OTHEERE TR
IO (Bl v]  OZONE®E [RiBi. AN v

Finp ] prrrerra— R ke R P g
AMIOR (pEwm -] MIORREE (BB A <)
AEZHE IR O ABZHULABIEIAE 1

AR AR 1 1 - o
fuBHEREERE 1 0.100000 - 204. 700000
faBtamns |t 0@
mEENELS |8 0-a

o -2147483648 - 2147483647

REL

osacs s

oEae L

EFuESiRE

R | 10000 PR 3 [(=pez | £ [ FE |

16322515 -t BHFEWHE o i

[ it HEE HHIfE #ME BrE -
1 EHEIEEE 1900 = 10000 2147483648 214748364,
2 fuBHBEEE 1902 0 0 0 65535 |F
3 fEHEEEE 1003 - 10000 2147483648 214748364
4 ([uBHEENEE 1905 (] 0 65535
5 [RENEIEGHE 1906 10000 2147483648 214748364
6 (uBHHCEEE 1908 0 0 65535
7 EHEeEtEE 1009 10000 2147483648 214748364
8 (uFhEesEitE 1008 (] 0 65535
9 (UBHHSEIE  190C 10000 2147483648 214748364
10 {EEHESEUE  1s0e 0 0 65535
11 fuRHECEME 1907 10000 2147483648 214748364
12 fuBheEtE 111 0 0 65535
13 URHE7ERE 1912 10000 2147483646 214748364
1 URHGETEYE 019 0 0 65535
15 fuBHHeEE 1915 10000 2147483648 214748364
16 (uBEEIEE 1917 0 0 65535
17 EHSEE 118 0 2147463648 214748364 _
o ELtramE  nie . - - ceeoe

« i

b. Target position parameter setting: Distance length (distance between two
adjacent points) and Compare points (points to be compared cyclically)

c. After clicking Equal setting, the target values of the 1st point to the Nth point
are updated to equal interval distance values.

Select axis

I

Axis1
Position comparison setiing

0[ Disabig]

Position comparisen
output snable

Position conparison velue
resolution

1[ 25bi]

0 Single comparison moc ¥

0[ Disabie]

Position conparizen mods
selection

Ters st curvent position

Position comparisen
output ¥idth
0000000 - 204, TO000D

Position comparison 0
starting point 550
Position comparisen [
termination point

0-s

Position comparison zero |0
foat.

-214T4EIBAE ~ Z14T4EIAT

Setting Read

Positien comparizon noni toring

Position comparizen O

Fosition comparison
real-tine position

ewrrent statns

Target position peranster setting

Distance 800000 Conpars |5 Equal setting | Upload Donnload

length points

Ro... | Description Address | Setting value | emrrent Mininon
1 Targetvalue of position comparison 1 1900 - 0 21474836
2 Attrbute value of position comparison 1 1502 = [} 0
3 Targetvalueof position comparison 2 1903 0 21474836+
4 Attrbute value of position comparison 2 1905 0 0
5 Targetvalue of position comparison 3 1906 0 214746364
6  Attribute value of position comparison 3 1908 0 0
7 Targetvalue of position comparison 4 1909 0 21474836
8  Attrbute value of positon comparison 4 1508 0 0
9 Targetvalue of position comparisen 5 190C 0 21474836
10 Atribute value of position comparison 5 190E 0 0
11 Targetvalue of position comparison 6 190F 0 21474836
12 Atribute value of position comparison 6 1911 0 0
13 Targetvalue of position comparison 7 1912 0 21474836+
14 Attibute value of position comparison 7 1914 = 0 0
15 Target value of position comparison8 1915 o= 0 214743364
16 Attibute value of position comparison & 1917 = [l 0

< i v

When H18.00 (Position comparison output selection) changes from 0 to 1
(Enable rising edge-triggered), H18.09 (Current state of position
comparison) changes from 0 to 1 and the first target position value will be
compared. When H18.10 (Real-time position feedback) reaches the value
of the first target position, H18.09 changes from 1 to 2, and so on.
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6.11 Black Box

Function

The black box function is used to capture and save the data generated upon
occurrence of faults or under designated conditions. Such data can be read and
uploaded by users through the software tool to facilitate troubleshooting. You can set
black box channels through H32.45 to specifically analyze different types of issues.
For example, in the real-time target speed (60FF)/electrical angle channel, real-time
target absolute position (607A) is acquired when H32.45=0, and the electrical angle is
acquired when H32.45=1.

The black box is enabled by default. It is triggered upon occurrence of a fault or a
sampling frequency of 16k. The black box function will be turned off automatically
after it is being triggered, or turned on automatically upon fault reset or power
cycling.

Triggering the black box

Condition Setting

Sampllng |D_F&Et 1'|
frequency;

ElackBox Mode |D—Hnt open v|
Selection:

Specify Error 101. 0 (hbnormal parameters in groug
Code:

Trigzer Conditien

Trigger Source; |Interrupt time

Trigger Lewel: o

0. 01 [@-B5535)

Trigzer Lawel O-Rizing edge

Selection:
Trigger ] %
position:
] Read Laszt
Setting Configuration

1. Sampling frequency of SV670P-INT: including three sampling frequencies, namely
16k (Fast), 8k (Medium), and 1k (Slow).
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Sampling frequency of SV6TON-INT: including three sampling frequencies, namely
16k (Fast), 4k (Medium), and 0.5k (Slow).

~-Condition Setting

Sampling -Fast i
frequency:
1-Medium
ElackBox Mode =51 aw
Selection:

Specify Error 101, 0 (hbnormal parameters inm groug

Code:

~-Trigger Condition

Trigger Seurce; Interrupt time

Trigzer Lewel: o

0. 01 [@-B5535]

Trigzer Lewal O-Riszing edge

Selection:
Trigger ] ®
position:
] Read Last
Setting Confizuration

2. Black box mode selection: including three modes, namely Arbitrary failure,
Specified fault, and Specified condition trigger.
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~-Condition Setting

Sampling

frequency:

BlackBox Mode
Selection:

) 1-Arbitrary failure
Specify Error 2—Specified fault
Code: J-Specified condition trigger

~-Trigger Condition

Trigger Source: |Interrupt time

Trigzer Lewel: o

0.01 [0-B5535)

Trigzer Lewel 0-Rising edge

Selection:
Trigzer ] %
position:
] Bead Last
Setting Configuration

3. Select designated fault in the combo box, as shown below.
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Condition Setting

Sampling Il‘fﬂedium ,I
frequency:

BlackBiox Mode  |2-Specified fault -
Selection:

Speci fy Error 101. U(Abnormal parameters in group -
Code:

. Co o, 1 f)\bno:rmal parameters in g oup }IJ:IDHH]JI)

Trigger Conditioh |02 0 (FPGA communication initialization error)

. 102, 8 (FPGh and MCU wersion mismatch)

Trigger Source: | 104, 1 MCU rurming timeout MCU break down))
104, 2 (FPGA running timeout (FPGA breal down))
Trigger Lewel: 104, 4 MCV instructien update timeout)

105. 0 (Internal program ervor (illegal program flowl)
108. 0 (Storage parameter write error)

108. 1 (Storage parameter read error)

Trigger Lewel 108, 2 (Inwalid check on data written in EEFROM)

m

Selection: 108. 3 (Irwalid check on data read in EEPRON)
120. 0 (Urdmown encoder model)

Trigger 120. 1 (Undmown encoder model)

position: 120. 2 (Unkmown servo drive model)

120.5 Mismatch of motor current and serwe drive current)
120.6 Mismatch of FPGA and motor model)

Setting 121, 0(Trovalid S-0F command)

122 0 (Malti-turn abzolute enceder zetting error)

1221 (DI function allocation error)

122, 2(00 function allocation error)

122, 3 (Upper limit in rotation mode too large)
136, 0 (Encoder ROM motor parasmeter check error)

136. 1 (Encoder REOM motor parameter-read errov)

150, 0(3TD safety state applied)

150.1 (STO input state sbnormal)

150, 2 (Buffer 5 V woltage abnormal)

150. 3 (STO upstream optocoupler short circuited)
150. 4 (Buffer power—on detection error)

201. 0 (Phase-F overcurrent) i

4. The Trigger Condition includes Trigger Source, Trigger Level, and Trigger Level
Selection, as shown below.

Trigzer Condition

Trigger Source: |Interrupt time

Trigzer Lewel: o
0. 01 (0-B5535)

Trigger Lewel 0-Eizing edge
Selection:
5. Trigger position is used to set the position of the trigger time in the total sampling
time, which is set to 75% by default.
6. After the black box is set, click Setting to download configuration parameters to the
servo drive.

Reading black box data

You can select the black box channels (4 channels at most) by clicking >> or <<, or
read data of all the channels by clicking Read all, then click Save to save the
waveform files.
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6.12 Touch Probe

Function
The touch probe function is the same as the position latch function. Position
feedback sources include motor position and full closed-loop feedback. This feature
latches the position information (in reference unit) when an DI signal or Z signal
changes.
The drive offers 2 touch probes to record position values corresponding to the rising
edge and falling edge of each touch probe signal, which means 4 position values can
be latched simultaneously.

When a DI is used to trigger the touch probe, the relation between the DI logic and the
touch probe edge is shown in the following table.

Table 6-4 Description of bit3 of H0A.40

Bit3 of HOA.40 | Touch Probe Edge DI logic DI switch
Rising Edge NO OFF—ON
0 NC ON—OFF
. NO ON—OFF
Falling Edge
NC OFF—ON
) Rising Edge NO/NC OFF—ON
Falling Edge NO/NC ON—OFF
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When a DI is used to trigger the touch probe, you can set the filter window of the
touch probe signal through HOA.19 and HOA.20.

The DI touch probe supports hardware action delay compensation to compensate for
the precision loss incurred by ON/OFF delay of the DI. Related parameters are shown
in the following table.

Parameter Description
bitl Touch probe rising edge compensation: 1: Enabled, 0: Disabled
F0A40 bit2 Touch probe falling edge compensation: 1: Enabled, 0: Disabled
HOA.53 DI probe DI on compensation time (DI switch off—on)
HOA.54 DI probe DI off compensation time (DI switch on—>off)

To shorten the hardware delay to about 7 us, it is recommended to set the touch probe
latch through the ON-edge of the DI.

There are three Z touch probe triggers: motor Z signal, frequency-division output Z
signal, and fully closed-loop Z signal, as shown in the following table.

Feedback .
Parameter Description
Source
H05.41.bit2 = 0, motor | The Z touch probe is triggered by the motor Z
Zsignal signal.

Motor encoder | H05.41.bit2 =1, The Z touch probe is triggered by the frequency-
frequency-division division output Z signal, including the multi-turn
output Z signal Z signal.

When there is no Z signal input in the pulse-type
HOF.25 =0, motor Z fully closed-loop mode, you can trigger the
signal touch probe through the motor Z signal to latch

Fully closed- external position feedback.

loop feedback When there is Z signal input in the pulse-type
HOF.25 = 1, fully fully closed-loop mode, you can trigger the
closed-loop Z signal | touch probe latch function through the fully

closed-loop Z signal.

Related objects

Communi
. : Change
Parameter cation Name Value Default Unit
Mode
Address
60B8h 60B8h Touch probe 0-65535 0 - Real-time
function
60B9h 60B9h Touch probe 0-65535 0 - Unchangea
status ble
60BAh 60BAh Touch probe 1 -2147483648 to 2147483647 0 Refer | Unchangea
positive edge ence ble
position value unit

-348-




Function Applications

Communi
i i Change
Parameter cation Name Value Default Unit
Address Mode

60BBh 60BBh Touch probe 1 -2147483648 to 2147483647 0 Refer | Unchangea
negative edge ence ble
position value unit

60BCh 60BCh Touch probe 2 -2147483648 to 2147483647 0 Refer | Unchangea
positive edge ence ble
position value unit

60BDh 60BDh Touch probe 2 -2147483648 to 2147483647 0 Refer | Unchangea
negative edge ence ble
position value unit

60D5h 60D5h Touch probe 1 0-65535 0 - Unchangea
positive edge ble
counter

60D6h 60D6h Touch probe 1 0-65535 0 - Unchangea
negative edge ble
counter

60D7h 60D7h Touch probe 2 0-65535 0 - Unchangea
positive edge ble
counter

60D8h 60D8h Touch probe 2 0-65535 0 - Unchangea
negative edge ble
counter

Steps
Example:

Use DI5 to trigger the touch probe. Background: touch probe 1 positive edge,
continuous latching

Observe the following steps:
1. Set the function of DI5 (H03.14 = 38). Set the DI5 logic to NO (H03.11 = 0).

2. Set the touch probe function in 60B8h.

Y Related parameters:

Communi
. X Change
Parameter cation Name Value Default Unit
Mode
Address
60B8h 60B8h Touch probe 0-65535 0 - Real-time
function

Assignment of each bit of the touch probe function (60B8h) is shown in the
following table.
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bit

Name

Description

Touch probe 1 function selection
0: Probe 1 disabled
1: Probe 1 enabled

Touch probe 1 trigger mode

0: Single trigger mode (Latches the
position at the first trigger event.)
1: Continuous trigger mode

Touch probe 1 trigger signal selection
0: DI signal
1: Z signal

N/A

Touch probe 1 positive edge
0: Latching at positive edge disabled
1: Latching at positive edge enabled

Touch probe 1 negative edge
0: Latching at negative edge disabled
1: Latching at negative edge enabled

Bit0 to bit5: settings related to probe 1
When a DI is used to trigger the touch
probe function, the DI source cannot
be changed once the touch probe
function is enabled.

For absolute encoders, Z signal refers
to the zero point of the single-turn
position feedback.

6-7

N/A

Touch probe 2 function selection
0: Probe 2 disabled
1: Probe 2 enabled

Touch probe 2 trigger mode

0: Single trigger mode (Latches the
position at the first trigger event.)
1: Continuous trigger mode

10

Touch probe 2 trigger signal selection
0: DI signal
1: Z signal

11

12

N/A

Touch probe 2 positive edge
0: Latching at positive edge disabled
1: Latching at positive edge enabled

13

Touch probe 2 negative edge
0: Latching at negative edge disabled
1: Latching at negative edge enabled

Bit8 to bit13: settings related to probe
2

14-15

N/A

Set 60B8h to 0x0013 in this example.

3. Read the touch probe status in 60B9h.
Y¢ Related parameters:
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Parameter

Communi
cation
Address

Name Value

Change
Mode

Default Unit

60B9h

60B9h

Touch probe 0-65535
status

0 - Unchangea
ble

Assignment of each bit of 60B9h is shown in the following table.

bit

Name

Description

Touch probe 1 function selection
0: Probe 1 disabled
1: Probe 1 enabled

Touch probe 1 positive edge value
0: No positive edge value latched
1: Edge value latched

Touch probe 1 negative edge value
0: No negative edge value latched
1: Negative edge value latched

Bit0 to bit2: Status of probe 1

N/A

When the function of probe 1 is
selected as continuous sampling, the
total number of times the probe is
triggered

When the function of probe 1 is
selected as continuous sampling, the
total number of times (0-3) the probe
is triggered

Probe 2 enable:
0: Probe 2 disabled
1: Probe 2 enabled

Touch probe 2 positive edge value
0: No positive edge value latched
1: Edge value latched

10

Touch probe 2 negative edge value
0: No negative edge value latched
1: Negative edge value latched

Bit8 to bit10: Status of probe 2

11-13

N/A

14-15

When the function of probe 2 is
selected as continuous sampling, the
total number of times the probe is
triggered

When the function of probe 2 is
selected as continuous sampling, the
total number of times (0-3) the probe
is triggered

In this example, you can read bitl of 60B9h to check whether the touch probe 1
positive edge value is latched.

Read latch position of touch probe
The four position values of the touch probe are recorded in 60BAh to 60BDh.

In this example, if the function of position latch at positive edge of touch probe 1 is
executed, you can read the position value in 60BAh (Touch probe 1 positive edge,
reference unit). The latching count can be read in 60D5h.

Illustration
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The following figure shows touch probe function settings and status feedback

sequence when DI5 is used as the trigger signal in case of latching at positive edge
and continuous triggering.

Set the trigger mode, signal 60B8h
source,and valid latch edge bit 1/2/4/5
of touch probe 1. it 1/2/4/

|

Enable touch probe 1. 60B8h bit 0

| [
I
Avalid latch edge Touch probe i |
is detected. 1signal 1 | I
L ] ]

Read the status of touch

‘ \
Read the latch position 60D5h "
information.

60BAh

60B9h bit 0

1
|
|
|
t
|
|
|
|
|
|
|
|

Figure 6-5 Procedure for use of the touch probe

6.13 SEMI F47 Voltage Drop

Description

When the DC voltage of the main circuit of the drive is lower than the undervoltage
threshold due to instantaneous power failure or temporary low power supply voltage
of the main circuit, E971.0 warning is reported and the output current is limited.

With combination of this function and HOA.84 (instantaneous power outage holding

time), the drive can continue to run when the power supply voltage decreases, and it
will not stop because of alarm.

Description

This function can be executed by the instruction issued by the host controller or the
servo drive. You can choose through HOA.81 (enable voltage drop protection).

e When executed by the host controller (HOA.81 =1)

After receiving the warning of undervoltage E971.0, the host controller limits the
torque, and removes torque limit after receiving E971.0 warning release signal.
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Main circuit power cutoff time
Main circuit power supply—~ ]—

Main circuit bus voltage

Torque limit
0%

Undervoltage warning state —‘ f‘ \"7
: Remove torque limit | |
Torque instruction limit

e —_———

Note

o [1]: After the main circuit power supply is restored, the bus voltage of the main
circuit rises.

« [2]: By limiting the output torque, you can reduce the bus voltage of the main
circuit gently.

e [3]: Torque limiting starts.

o [4]: Limit torque after an undervoltage warning is received.

s When H07.07 =0:
For SV6T0P-INT: the forward torque limit is H07.09 and the negative torque
limit is H07.10;

For SV6TON-INT: the forward torque limit is the minimum value of 60EOh and
6072h and the negative torque limit is the minimum value of 60E1h and 6072h.

= When H07.07 is set to 1, the torque reference limit is determined by the logic of
the external DI signal.
For SV6TOP-INT: The positive torque limit is selected between H07.09 (Positive
internal torque limit) and H07.11 (Positive external torque limit). The negative
torque limit is selected between H07.10 (Negative internal torque limit) and
HO07.12 (Negative external torque limit).

For SV6T0ON-INT: The positive torque limit is selected between min
{60E0h,6072h} and HO7.11. The negative torque limit is selected between min
{60E1h,6072h} and HO7.12.
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When H07.07=2, you select All or Al2 as the torque limit input source for T-LMT
through H07.08.

When H07.07 =3:

If DI-PCL (Forward External Torque Limit) is ineffective, the forward limit is
determined by Al input. If DI-PCL (Forward External Torque Limit) is effective,
the forward limit is determined by the smaller one between H07.11 and the
torque corresponding to Al input voltage.

If DI-NCL (Reverse External Torque Limit) is ineffective, the reverse limit is
determined by Al input. If DI-NCL (Reverse External Torque Limit) is effective,
the reverse limit is determined by the smaller one between H07.12 and the
torque corresponding to Al input voltage.

When H07.07 = 4:
For SV670P-INT:

» If DI-PCL (Forward External Torque Limit) is ineffective, the forward limit is
determined by HO07.09. If DI-PCL is effective, the forward limit is determined
by Al input voltage.

» |f DI-NCL (Reverse External Torque Limit) is ineffective, the reverse limit is
determined by HO7.10. If DI-NCL is effective, the reverse limit is determined
by Al input voltage.

For SV670N-INT:

s If DI-PCL is ineffective, the forward limit is determined by min{60EOh,6072h}.
If DI-PCL is effective, the forward limit is determined by Al input voltage.

= If DI-NCL is ineffective, the reverse limit is determined by min{60E1h,6072h}.
If DI-NCL is effective, the reverse limit is determined by Al input voltage.

e When executed by the drive (HOA.81 =2)
According to the undervoltage E971.0 warning, apply torque limit inside the servo
drive; After receiving the undervoltage warning release signal, the torque limit
value is controlled in the servo drive according to the set time.

|___Main circuit power cutoff time |

Main circuit powersupply—1 r—

Main circuit bus voltage

\
[
[
[
Undervoltage warning —\

B -

' HOA.83 setpoint
Torque limit N ;
HOA.82 setpoint

0% ——————-—-—="""="""""" == - = = = = = = = — -
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Note

[1]: After the main circuit power supply is restored, the bus voltage of the main
circuit rises.

[2]: By limiting the output torque, you can reduce the bus voltage of the main
circuit gently.

[3]: Torque limiting starts.

The E971.0 undervoltage warning is not detected (HOA.81 = 0)
Voltage drop does not trigger E971. 0 alarm, but E410.0.

Related parameters

Communi
. . Change
Parameter cation Name Value Default Unit
Address Mode
HOA.81 200A-52h | Enable voltage 0: No operation 0 - At stop
drop protection 1: Host controller executes torque
limit
2: Servo executes torque limit
HOA.82 200A-53h | Voltage drop 0.0% to 100.0% 50.0 % Real-time
torque limit
HOA.83 200A-54h | Torque limit 0 ms—1000 ms 100 ms Real-time
cancel time
HOA.84 200A-55h | Instantaneous 20 ms-50000 ms 1000 ms Real-time
power failure
holding time
Note

This function is suitable for instantaneous power outage with the voltage and time
specified by SEMI F47. If the voltage and time beyond this range, a standby power
supply is needed.

When the power supply of the main circuit is restored, use the torque limit of the
host controller or servo drive to set the torque, so as to avoid the output torque
being greater than the commanded acceleration torque.

When used on vertical axes, do not limit the torque below the holding torque.

This function is to limit the torque within the capacity of the powered off servo
drive, and is not applicable to all load conditions or operating conditions. The
parameter to be set may vary with the actual device.

After you set HOA.84, the time from disconnecting the power supply to stopping
the motor power will become longer. You can power off the motor immediately
through the input and output of servo ON input signal.
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7 STO

7.1 General

7.1.1 Terms and Abbreviations

Terms and Description
Abbreviations
Cat. Safety category, which includes B, 1, 2, 3, and 4
CCF Common cause failure
DCavg Average diagnostic coverage (%)
DTI Diagnostic test interval time
SFF Safe failure fraction
HFT Hardware fault tolerance
PFHD Probability of a dangerous Failure per Hour
PL Performance Level
Ne Systematic capability
SIL Safety integrity level
T1 Test interval
DI Digital input
DO Digital output
PCB Printed circuit board
MCU Micro computer unit
FPGA Field programmable gate array
MTTFd Mean time to dangerous failure
The safe torque off (STO) function brings the machine safely into a no-
STO torque state and prevents it from unexpected start. If the motor is
running when STO function is activated, it coasts to 0 rpm.

7.1.2 Safety Standards

Standards compliance

e North American standards (UL)

UL 61800-5-1

CSA C22.2 No. 274

e EC directives and standards
Low Voltage Directive 2014/35/EU Standard EN 61800-5-1
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EMC Directive 2014/30/EU Standard EN 61800-3: 2018

Machinery Directive 2006/42/EC (Safety Functions) Standard IEC 61800-5-2

e Safety standard

Model Safety standard Reference

Functional safety

IEC 61508: 2010

ISO 13849-1: 2015
ISO 13849-2: 2012
IEC 62061: 2021

IEC 61800-3: 2017

EN 61508: 2010

EN I1SO 13849-1: 2015
EN I1SO 13849-2: 2012
EN [EC 62061: 2021
EN IEC 61800-3: 2018

SV670*****-INT

IEC 61000-6-7:2014
IEC 61326-3-1:2017
IEC 61800-5-2: 2016
IEC 61800-3:2017

EMC EN 61000-6-7:2015
EN 61326-3-1:2017
EN 61800-5-2: 2017
EN IEC 61800-3:2018
VD IEC 61800-5-1:2007/AMD1:2016
EN 61800-5-1:2007/A1:2017
e Safety data
Item Safety data
SIL SIL3, IEC61508
Maximum SIL3, EN IEC62061
PEH PFHp < 0.16 X 107[1/h]
b (16% of SIL3)
Cat. 3, EN1SO 13849-1
PL e, EN I1SO 13849-1
MTTFd 441.3 years (high)
DCavg =90% (medium)
T1 10 years
HFT 1
SC SC3

Application mode

High demand or continuous mode

Specifications

e Electrical safety according to IEC 61800-5-1:2016, overvoltage category |l

e Environment test requirement according to IEC 61800-5-1:2016

-357-



STO

e Operating conditions are shown as follows.

Item

Description

Ambient/Storage
temperature

0 to 55°C/-20°C to +70°C

Ambient/Storage

20%-95% RH (no condensation)

humidity
Item Test Condition
Test reference See |IEC 60068-2-6 4.6
Condition EUT is powered on and works normally.
Motion mode Sinusoidal
Vibration amplitude/ |
Acceleration rate
Vibration

10Hz < f<57Hz 0.075 mm amplitude
57 Hz<f< 150 Hz lkg

10 times on each of the three mutually

Vibration duration perpendicular axes

Axis XY, Z

According to the manufacturer's

Shock resistance

Installation specifications

Item Test Condition
Test reference See IEC 60068-2-27: 2008 Table 17
Condition EUT is powered on and works normally.
Motion mode Half-sine pulse

Shock amplitude/ 50 m/s? (5 g) 30 ms
Time

3 per axis on each of three mutually

Number of shocks perpendicular axes

Axis X, Y, £Z

According to the manufacturer's

Installation specifications

IP rating

1P20

Pollution degree
(PD)

PD2: free of corrosive or explosive gases; free of exposure to water,
oil or chemicals; free of dust, salts or iron dust

Altitude

2000 m or below

Cooling method

Dry clean air (natural convection)

Others

Free of static electricity, strong electromagnetic fields, magnetic
fields, or exposure to radioactivity

e The drive complies with EMC standards EN/IEC 61800-3:2017, IEC 61326-3-1, and

IEC 61800-5-2
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e Others

Iltem Description

SV670 x SIR6I-INT
SV670 x S2R8I-INT
SV670 x S5R5I-INT
SV670 x STREI-INT
SV670 x SO12I-INT
Applicable servo SV670 x T3R5I-INT
drives SV670 x T5R4I-INT
SV670 x T8R4I-INT
SV670 x TO12I-INT
SV670 x TOL7I-INT
SV670 x TO21I-INT
SV670 x TO26I-INT

Position Integrated on the control board of the drive

Safety function -

Two channels: STO1/STO2
Inputs

The STO subsystem elements must always be able to operate within the range of
temperature, humidity, corrosion, dust, and vibration and other requirements
specified above.

7.1.3 Precautions for Use

Safety Instructions

The chapter contains the warning symbols used in this manual and the safety
instructions which you must obey when you install or connect an option module to a
drive or inverter. If you ignore the safety instructions, injury, death or damage can
occur. Read this chapter before you start the installation.

Any illustrations, photographs, or examples used in this manual are provided as
examples only and may not apply to all products to which this manual is applicable.

The products and specifications described in this manual or the content and
presentation of the manual may be changed without notice to improve the product
and/or the manual.
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Table 7-1 Warnings, Cautions and Notes

. L. Consequences in case of
Icon Signal word Description .
disregard
Example: Indicates that failure to comply
DANGER DANGER with the notice will result in
death or severe personal injuries
Indicates that failure to comply
DANGER WARNINGS Warning with the notice may result in
death or severe personal injuries
Indicates that failure to comply
Hazardous with the notice may result in
voltage CAUTION Note minor or moderate personal
injuries or equipment damage
e.g. electric shock J qulp &
Indicates that failure to comply
- . with the notice will result in
@ STOP Prohibit equipment or environmental
damage

ACaution

« High attention is required for electrical installation and at the system design to
avoid hazards either in normal operation or in the event of equipment
malfunction.

« System design, installation, commissioning and maintenance must be carried out
by personnel who have the necessary training and experience. They must read the
operating instruction and this safety information.

It is the responsibility of the machine builder/OEM/system integrator to make sure
that the essential health and safety function requirements specified in the Machinery
Directive are met. Risk analysis and risk assessment is needed before using a product.
Make sure that adequate measures are taken to eliminate/reduce the relating risks
and components chosen must meet the safety requirements.

This section describes the information that needs to be noted before starting
operation. Read the following safety precautions, risk assessment information, and
limitations before starting operation.

Safety function: Use the safety function after properly understanding all of these
information. Incorrect use of safety functions or use of safety functions that are not
sufficient to meet the safety requirements of the site may result in personal injury.
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Safety Precautions

Carefully read the following important precautions and observe them when using the
safety function.

STO function is not intended as a replacement for the emergency stop function (E-
stop). If only the STO function is triggered, with no extra measures taken, the
power supply cannot be cut off in emergencies and high-current parts of the
motor and drive are still energized, incurring the risk of electric shock or other
risks result in electric energy. Therefore maintenance work on electrical parts of
the drive or motor can only be carried out after isolating the drive system from the
main supply.

Depending on the standards and requirements for a particular application, it may
be possible to use STO as an integral part of an E-stop system. However, its main
purpose is for use in a dedicated safety control arrangement whose purpose is to
prevent any hazard from occurring, without the use of an E-stop.

An E-stop is often provided in a machine to allow for unexpected situations where
an operator sees a hazard and can take action to prevent an accident.

The design requirement for an E-stop differs from that of a safety interlock.
Generally, the E-stop is required to be independent from any complex or
"intelligent" control. It may use purely electromechanical devices to either
disconnect the power or initiate a controlled rapid stop using other means such as
dynamic or regenerative braking.

Note

The design of safety-related systems requires specialist knowledge. To ensure that
a complete control system is safe, it is necessary for the whole system to be
designed according to recognized safety principles. The use of individual sub-
systems such as drives with STO function, which are intended for safety-related
applications, does not in itself ensure that the complete system is safe.

The STO function can be used to stop the drive in emergency stop situations.

In processes without personnel protection, it is recommended not to stop the
drive by using the STO function. If a drive running is stopped by using STO, the
drive performs a coast-to-stop. If this is not acceptable, the system should be
stopped using the correct mode instead of the STO function.

This publication is a guide to the application of Inovance SV660 series safety
functions, and also on the design of safety-related systems for machinery control.
It is the responsibility of the designer of the end product or application to ensure
that it is safe and in compliance with the relevant regulations.

Risk Assessment

When using the safety functions, perform risk assessment on the servo system in
advance. Make sure that the safety integrity level of the standards is met.
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e The following residual risks can be present even when the safety functions
operate. Therefore, safety must always be given consideration during risk
assessment.

o If external forces (such as gravitational force with a vertical axis) are applied when
the safety functions are operating, the motor will rotate due to the action of these
external forces. Therefore, you must use a separate mechanical brake to secure
the motor.

Note

« Inthe case of failure of multiple IGBTSs, regardless of whether the STO function is
enabled, the servo drive can generate an alignment torque. This torque can cause
the motor shaft to rotate within a range of up to 180--p (for a synchronous
reluctance motor, the range is 180-+2p).

o p: Number of motor pole pairs.

To ensure safety, users should decide all the risk assessments and residual risks in the
entire machine equipment. A company and individual who constructed the safety
related system must take full responsibility for installation and commissioning of the
system. Additionally, when complying with a European machinery directive, the
system must acquire safety standards certification as a whole.

Perform all risk assessments and safe level certification to the machine or the system
as a whole. It is recommended that a Certification Body final safety certification of the
system be used.

The following shows residual risks concerning the safety function of this product.

Common residual risks

e Atthe shipment to end-users, check the settings of safety related components
with programming tools and monitored/displayed contents on display and record
and save the setting data concerning the safety observation function and the
programming tools you used. Perform them using a check sheet, etc.

e The safety will not be ensured such as in assembling machine until installing,
wiring, and adjustment are completed properly. Install, wire, and adjust your
system according to section “Safety Instructions”.

e Only qualified personnel are authorized to install, start-up, repair or adjust the
machines in which these components are installed. Only trained engineers should
install and operate the equipment.

e Separate the wiring for safety observation function from other signal wiring.

e Protect the cables with appropriate ways (routing them in a cabinet, using a cable
guard, etc.).
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7.2

7.2.1

e We recommend using a switch, relay, sensor, etc. which comply with safety
standards. When using a switch, relay, sensor, etc. which do not comply with
safety standards, perform a safety confirmation.

o Keep the required clearance/creepage distance depending on voltage you use.

e Thetime to a safety observation error depends on parameter settings.

Safe torque off (STO)

This function only cuts off the torque of the motor, and does not cut off the power
supply of the servo/inverter. Before servicing the servo/inverter, cut off the power
supply and ensure that the servo/inverter are not energized.

Safety Function

Overview
+24VDC Drive
T
STO
I~ A TO1 l

==
+ Output
inhibited
ol T
STO2 4
il MW j: {: ’1: %#if);ltled :D @

ov. Motor power
supply module

|

Motor-torque-off is achieved by cutting off the motor supply current through cutting off
motor power supply module output.

Figure 7-1 Schematics of the STO function

Safe Torque Off (STO) is a safety function that complies with IEC 61800-5-2:2016. It is
integrated in the drive.

Remember to perform a power cycle of the drive every three months or trigger the
STO through disconnecting the 24V input of CN6, so that STO can be reset
periodically.

The STO function inhibits the control signal of the power semiconductors on the drive
output end, preventing the drive from generating torque at the motor shaft end.
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The STO function prevents movement of the motor by two redundant external
hardware signals (STO1 and STO2) that block the PWM signals from being outputted
to the power layer of the servo drive. STO1 and STO2 input signals must be both
active to allow the servo drive to operate normally.

See the following table for the STO function.

STO1 Input STO2 Input PWM Signal
H H Normal
L H Prohibit
H L Prohibit
L L Prohibit

STO (safe torque)

Description Cuts off the power of the motor.

The safe torque off (STO) function brings the machine safely into a no-
Description torque state and prevents it from unexpected start. If the motor is
running when STO function is activated, it coasts to stop.

Safe state Disables the PWM gating signal of the drive.

Operation mode | High demand mode or continuous mode

7.2.2 Use of the STO Function

Use of the STO function
The keypad displays the STO function state and fault information.

See the following table to determine the cause of the faults and the measures to be
taken. Contact Inovance technical support if the fault persists after corrective actions
listed in the following table are taken.

Fault codes related to the STO function are listed in the following table:

-364-



STO

Fault code Status Description Cause Solution
When HOA.21 is set to 1, the |When HOA.21 is set to 1, the |To exit from STO, both STO
£150.0 STO function servo drive reports E150.0  |servo drive reports E150.0 |request commands need to
’ triggered normally  |fault code after STO is fault code after STO is be canceled, and fault reset
triggered. triggered. is required to clear E150.0.
1. Ensure the requests for
disconnecting the voltage of
STO1 and STO2 are
triggered simultaneously.
Only one of STO1 and STO2 . A
2. The input circuit is
Status of STOland |isin "Low" state, status of |The input states of STO1 .
E150.1 ) ) . . abnormal and a certain STO
STO2 inconsistent  |STO1 and STO2 are and STO2 are inconsistent. |. . s g
) . input signal is still in the"H
inconsistent. state after the 24 V signal is
disconnected. Contact
Inovance for technical
support.
Restore the 5V power
. OV/UV of the 5V power supply to normal state.
E150.2  |STO activated . OV/UV of 5V power supply
supply is detected. Contact Inovance for
technical support.
. o . o Fix the input circuit fault.
The input circuit of STO The input circuit of STO
E150.3  |STO activated . . Contact Inovance for
works improperly. works improperly. R
technical support.
L o Fix the buffer circuit fault.
The buffer circuit of STO The buffer circuit of STO
E150.4  |STO activated . ) Contact Inovance for
works improperly. works improperly. R
technical support.
Check whether the input
The STO terminal input is The STO terminal input isin |wiring of the STO terminal is
E150.5 |STO activated poor contact, which may normal and whether the

subject to noise.

lead to STO malfunction.

external 24 Vinput voltage
is stable.

Note

For a motor with brake, if either STO1 or STO2 closes, the drive will be disabled
within 30 ms (STO response time).
For a motor without brake, if either STO1 or STO2 closes, the drive will be disabled
within 5 ms (STO response time).

EDM signal DO output

When the 24 V voltage of STO1 and STO2 is cut off, the EDM DO signal is active.
Otherwise, the EDM DO signal is inactive.

In this case, both STO1 and STO2 are filtered signals. When EDM is active, the PWM
signal is blocked by the servo drive.
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Signal Name Symbol Optocoupler logic
. STO1 ON ON OFF OFF
Safety input
STO2 ON OFF ON OFF
EDM output EDM OFF OFF OFF ON

Application Example

Example 1:
Emergency button (dual-contact) Class 315013849

Max.SIL 3PLe

24V ﬂ/

oV

7.2.3 Fault Reset

The exceptional operation refers to the durations of power-on and initialization, and
how to return from the STO state.

e The PWM buffer is disabled as the enable terminal is pulled up during power-on,
so the PWM signal is inhibited.

e The PWM buffer is disabled as the enable terminal is pulled up during initialization
of the MCU, so the PWM signal is inhibited. Such condition is cleared and servo
drive works normally after initialization is done.

e When all of the following conditions are met, the servo system that enters the safe
state through the STO function can be back to normal with the safe state cleared
after auto-reset of the drive.

= Theinput state of the STO request must be "high".
s The servo ON or servo RUN command must be inactive.
= No dangerous faults exist.
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) low high
sTOlinput —————————
STO2 input low high
Response

Servo ON command M

. ! .
Return condition Condition not met>< Condition met

[
i ‘

Servo state sTO | >< Normal
: [

Figure 7-2 Return condition of external STO request state

Note

[1]: The servo ON command is a servo-enabled command, not an internal servo-enabled
state.

s When STO_IN (STO1 or STO2 input) is restored to 24 V, the EDM and servo
ready signals are immediately reset to 0. When both STO1 and STO2 are
restored to 24 V at the same time, the servo ready output signal and the servo
operation signal are activated after 400 ms. When the drive operates, the PWM
drive signal is outputted.

STO1 24Vinput4 I

[

ST02 24 Vinput Q
STO EDM

400 ms

Servo output ready

j’i
—

Servo running

Figure 7-3 Servo drive reset sequence diagram

7.2.4 Safety Function Response Time

The STO function prevents movement of the motor by two redundant external
hardware signals (STO1 and STO2) that block the PWM signals from being outputted
to the power layer of the servo drive. STO1 and STO2 input signals must be both
active to allow the servo drive to operate normally.

If either one or both signals are set to "Low" level, the PWM signals will be blocked
within 30 mst.
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'TEXE_MAX
>
Input 4‘ :
|

‘—
|

Drive status Operating : STO
|
Safety function
Ready Activated

Note

[1]: The typical response time is 30 ms. The maximum response time is 100 ms.

7.3 Acceptance and Validation

Basic requirements

Technical staff must be trained to understand the requirements and principles of
designing and operating safety-related systems.

Person performing the maintenance must be trained to understand the
requirements and principles of designing and operating safety-related systems.
Operators must be trained to understand the requirements and principles of
designing and operating safety-related systems.

The safety-related circuit on the control board that fails to operate must be
replaced with a new one as it is not repairable.

Commissioning Checklist

Start-up test and validation

IEC 61508, EN/IEC 62061 and EN 1SO 13849 require the final assembler of the
equipment to verify the operation of the safety function through acceptance
testing. This acceptance test is described in the drive manual. The testing of
optional safety features is described in the corresponding manuals.

The acceptance test must be performed:

= atinitial start-up of the safety function

= after any changes related to the safety function (wiring, components, settings
and so on).

= after any maintenance work related to the safety function.

The acceptance test of the safety function must be carried out by an authorized
person with expertise and knowledge of the safety function. The test must be
documented and signed by the test staff.
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Signed acceptance test reports must be stored in the logbook of the machine. The
report shall include documentation of start-up activities and test results,
references to failure reports and resolution of failures. Any new acceptance tests
performed due to changes or maintenance need to be logged into the logbook.

o Checklist
Step Action Result
1 Ensure that the drive runs and stops freely during commissioning.
5 Stop the drive (if running), switch the input power supply off and
isolate the drive from the power line by a disconnector.
3 Check the STO circuit connections based on the circuit diagram.
4 Check that the shield of the STO input cable is grounded to the drive
frame.
5 Close the disconnector and switch the power supply on.
Test the STO signal #1 when the motor stops:
Set STO1 and STO2 to "H".
Send a stop command to the drive (if running) and wait until the
51 motor shaft is at standstill.

Awake the STO function by de-energizing (low state or open-circuit)
the STO input signal #1 and send a start command to the drive.
Ensure that the motor stays at a standstill and the keypad of the drive
displays "E150.1".

Set STO1 to "H" and disable the ON/RUN command of the drive.
52 Then, reset the drive automatically and enable ON/RUN command of
the drive. Finally, check whether the motor runs normally.

Test the STO signal #2 when the motor stops:

Set STO1 and STO2 to "H".

Send a stop command to the drive (if running) and wait until the
motor shaft is at standstill.

Awake the STO function by de-energizing (low state or open-circuit)
the STO input signal 2 and send a start command to the drive.

Ensure that the motor stays at a standstill and the keypad of the drive
displays "E150.1".

Set STO2 to "H" and disable the ON/RUN command of the drive.
5.4 Then, reset the drive automatically and enable ON/RUN command of
the drive. Finally, check whether the motor runs normally.

53

Test the STO channel 1 when the motor is running:

Set STO1 and STO2 to "H".

Start the drive and ensure the motor is running.

Awake the STO function by de-energizing (low state or open-circuit)
6.1 the STO input signal 1.

Ensure that the motor stops and the drive trips.

Reset the fault and try to start the drive.

Ensure that the motor stays at a standstill and the keypad of the drive
displays "E150.1".
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Step Action Result

Set STO1 to "H" and disable the ON/RUN command of the drive.
6.2 Then, reset the drive automatically and enable ON/RUN command of
the drive. Finally, check whether the motor runs normally.

Test the STO channel 2 when the motor is running:

Set STO1 and STO2 to "H".

Start the drive and ensure the motor is running.

Awake the STO function by de-energizing (low state or open-circuit)
6.3 | the STO input signal 2.

Ensure that the motor stops and the drive trips.

Reset the fault and try to start the drive.

Ensure that the motor stays at a standstill and the keypad of the drive
displays "E150.1".

Set STO2 to "H" and disable the ON/RUN command of the drive.
6.4 Then, reset the drive automatically and enable ON/RUN command of
the drive. Finally, check whether the motor runs normally.

Document and sign the acceptance test report which verifies that the

safety function is safe and acceptable for operation.

Special requirements

7.4

You must conduct STO diagnosis every three month by powering off and powering on
the drive once, or running the STO function once.

Note

There are two ways to perform STO diagnosis:

« Power off and restart;
o Trigger and then cancel STO.

You can use either of them.

Troubleshooting

See the following table to identify the cause of a fault and the action to be taken.
Contact Inovance technical support if the fault persists after corrective actions listed
in the following table are taken. Fault codes related to the STO function are listed in
the following table.
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Error code

Cause

Corrective Action

The input states of STO1 and

1. Ensure the requests for disconnecting the
voltage of STO1 and STO?2 are triggered
simultaneously.

E150.1 STO2 . istent 2. The input circuit is abnormal and a certain
are inconsistent. STO input signal is still in the "High" state
after the 24 V signal is disconnected. Contact
Inovance for technical support.
E150.2 OV/UV of the 5V power Restore the 5V power supply to normal state.
: supply is detected. Contact Inovance for technical support.
The input circuit of STO Fix the input circuit fault. Contact Inovance
E150.3 ; :
works improperly. for technical support.
The buffer circuit of STO Fix the buffer circuit fault. Contact Inovance
E150.4 . R
works improperly. for technical support.
Noise is present in STO Check the input wiring of the STQ terminal.
E150.5 Check whether the external 24V input voltage

terminal input.

is stable.
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8

8.1

Troubleshooting

Fault Level and Display

Faults and alarms of the servo drive are divided into three levels based on severity:
No. 1> No. 2> No. 3, as shown below.

No. 1 non-resettable fault
No. 1 resettable fault

No. 2 resettable fault

No. 3 resettable alarm

Note

"Resettable" means the keypad stops displaying the fault/warning once a "Reset signal" is
input.

Fault and alarm log

The servo drive can record the latest 20 faults and alarms and values of status
parameters upon fault/alarm. If repeated faults are present in the last 5 times, the
repeated faults can be recorded many times after being cleared. If repeated alarms
are present in the last 5 times, only one is recorded.

A fault/alarm will still be saved in the fault log after reset. To remove the fault/alarm
from the fault log, set H02.31 to 2. See the following figure for details.

RS RS

I AFER A EiE 2Rl BV BHBE  HART O RRT
1 1381 311253.5s  Orpm 0.04 0.04 0.ov 0x001F 00003
2 1010 303793.45  Orpm 0.04 0.04 0.ov 00000 00000
3 1010 296710.8s  Orpm 0.04 0.04 0.ov 0x001F 00003
4 T40.0 2848021 Orpm 0.04 0.04 0.ov 0x001F 00002
5 7402 2849021z Orpm 0.04 0.04 0.0v 0x001F 00002
& 6014  Z10854.8z  100lrpm 0.04 -0.14 309.1¥ 0x001F 00002
T 6014  204821.0s  SOrpm 0.04 0.04 310.4¥ 0x001F 00002
8 6014 155877.95  10rpm 0.04 0.04 312.7¥ 0x001F 00002
8 120.8 152588.55  Orpm 0.04 0.04 0.ov 0x001F 00003
[ =6 |[ & || 5S4 |

Read the value of HOb.34 to get the fault/alarm code. See examples in the following
table.

HOb.34 (Hexadecimal) Description

0: Fault subcode

0101 101: Fault code
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8.2

Fault Reset

Faults and warnings of the servo drive are divided into three levels based on severity:
No. 1> No. 2> No. 3, as shown below.

No. 1 non-resettable fault
No. 1 resettable fault

No. 2 resettable fault

No. 3 resettable warning

Note

"Resettable" means the keypad stops displaying the fault/warning once a "Reset signal" is
input.

Operating procedure:

To stop the keypad from displaying the fault/warning, set H0d.01 (Fault reset) to 1
or activate the DI terminal assigned with DI function 2 (FunIN.2: ALM- RST, fault
and warning reset).

To reset No. 1 and No. 2 faults, switch off the S-ON signal, and then set H0d.01 to 1
or activate the DI terminal allocated with DI function 2.

To reset No. 3 warnings, set H0d.01 to 1 or activate the DI terminal allocated with
DI function 2.

Note

Some faults and warnings can be reset only after the fault causes are rectified by
modifying the settings. However, a reset operation does not necessarily activate
the modifications to settings.

For modifications activated at next power-on (R, S, T/L1C, L2C powered on again),
perform a power cycle.

For modifications activated after stop, switch off the S-ON signal. The servo drive
can operate normally only after modifications are activated.

Y¢Related function No.
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Start Process

Fault Symptom Cause

Confirming Method

FunIN.2

Fault/Warning reset

ALM-RST signal

The servo drive may, depending on
the warning types, continue
running after warning reset. When
FunIN.2 is assigned to a low-speed
DI, the effective level change of this
DI must be kept for more than 3
ms. Otherwise, fault reset will be
inactive. Do not assign FunIN.2 to a
high-speed DI. Otherwise, fault/
warning reset will be inactive.
« Inactive: Not resetting the fault/
warning
o Active: Resetting the fault/
warning

8.3 Handling of Faults and Alarms [P]

8.3.1

List of Fault Codes

No. 1 non-resettable faults:

Table 8-1 List of No. 1 non-resettable faults

Fault Cod Fault FaultN Faultlevel | Resettabl Errorcode | Aux. Code
ault Code ault Name ault leve esettable
subcode (603Fh) (203Fh)
Abnormal parameters in
E101.0 NO.1 No 0x6320 0x01010101
groups H02 and above
E101.1 Parameter error in group NO.1 N 0x6320 0x11010101
| Hoo/Ho1 : © X X
E101 Address error in read/
write operation after the
E101.2 NO.1 No 0x6320 0x21010101
number of parameters
changes
Parameter attribute
E101.9 L NO.1 No 0x0101 0x91010101
initialization check error
FPGA communication
E102.0 . NO.1 No 0x7500 0x01020102
establishment error
FPGA initialization start
E102 E102.1 NO.1 No 0x7500 0x11020102
error
FPGA and MCU version
E102.8 ) NO.1 No 0x7500 0x81020102
mismatch
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Fault Cod Fault FaultN Faultlevel | Resettabl Errorcode | Aux. Code
ault Code ault Name ault leve esettable
subcode (603Fh) (203Fh)
E104.1 MCU running timeout NO.1 N 0x7500 0x11040104
i (MCU break down) ! ° X X
E104 E104.2 FPGA running timeout NO.1 N 0x7500 0x21040104
: (FPGA break down) : © X X
MCU command update
E104.4 . NO.1 No 0x7500 0x41040104
timeout
E120.0 Unknown encoder model NO.1 No 0x7122 0x01200120
E120.1 Unknown motor model NO.1 No 0x7122 0x11200120
E120.2 Unknown drive model NO.1 No 0x7122 0x21200120
Motor and drive current
E120.5 X NO.1 No 0x7122 0x51200120
mismatch
E120
FPGA and motor model
E120.6 X NO.1 No 0x7122 0x61200120
mismatch
E120.7 Model check error NO.1 No 0x0120 0x71200120
Junction temperature
E120.8 NO.1 No 0x0120 0x81200120
parameter check error
Encoder ROM motor
E136.0 NO.1 No 0x7305 0x01360136
parameter check error
Encoder ROM motor
E136 E136.1 NO.1 No 0x7305 0x11360136
parameter read error
Dimension parameter
E136.9 L NO.1 No 0x7305 0x91360136
Initialization error
Accuracy compensation
E138.0 NO.1 No 0x0138 0x01380138
data error
E138 Cogging ripple
E138.1 compensation data NO.1 No 0x0138 0x11380138
initialization check failure
140.1 MCU key calculation failed NO.1 No 0x0140 0x02400140
E140 Signature verification
140.4 ) NO.1 No 0x0140 0x03400140
failed
E201.0 Phase-P overcurrent NO.1 No 0x2312 0x02010201
£201 E201.1 Phase-U overcurrent NO.1 No 0x2312 0x12010201
E201.2 Phase-V overcurrent NO.1 No 0x2312 0x22010201
E201.4 Phase-N overcurrent NO.1 No 0x2312 0x42010201
Output short-circuited to
E210 E210.0 NO.1 No 0x2330 0x02100210
ground
E234 E234.0 Runaway NO.1 No 0x0234 0x02340234
Pulse encoder phase A
E308.0 . NO.1 No 0x0308 0x03080308
wire breakage
Pulse encoder phase B
E308 E308.1 . NO.1 No 0x0308 0x13080308
wire breakage
Pulse encoder phase Z
E308.2 . NO.1 No 0x0308 0x23080308
wire breakage
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Fault Cod Fault FaultN Faultlevel | Resettabl Errorcode | Aux. Code
ault Code ault Name ault leve esettable
subcode (603Fh) (203Fh)
Absolute accuracy
E619.0 compensation parameter NO.1 No 0x0619 0x06190619
E619 setting error
Absolute accuracy
E619.1 ) NO.1 No 0x0619 0x16190619
compensation overflow
E720 E720.0 Wrong encoder interface NO.1 No 0x0720 0x07200720
E740.0 Absolute encoder error NO.1 No 0x0740 0x07400740
E740.2 Absolute encoder error NO.1 No 0x7305 0x27400740
Absolute encoder single-
E740.3 ) NO.1 No 0x7305 0x37400740
E740 turn calculation error
E740.6 Encoder write error NO.1 No 0x7305 0x67400740
Encoder data transmit
E740.9 NO.1 No 0x7305 0x97400740
delay too long
Nikon encoder
E755 E755.0 L NO.1 No OXOFFF 0x07550755
communication fault
3rd party encoder over-
E765 E765.0 NO.1 No 0x0765 0x07650765
temperature or overspeed
Encoder read/write check
EA33 EA33.0 NO.1 No 0x7305 0x0A330A33
error
EA34.0 Abnormal Hall state NO.1 No 0x0A34 0x0A340A34
Dynamic Hall auto-tuning
EA34.1 NO.1 No 0x0A34 0x1A340A34
EA34 error
Static Hall auto-tuning
EA34.2 NO.1 No 0x0A34 0x2A340A34

error
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No. 1 resettable faults

Table 8-2 List of No. 1 resettable faults

—— Fault —— Fault level R Error code Aux. Code
ault Code ault Name ault leve esettable
subcode (603Fh) (203Fh)
E150.0 STO safety state applied NO.1 Yes 0x0150 0x01500150
E150.1 STO input state abnormal NO.1 Yes 0x0150 0x11500150
Buffer 5V voltage
E150.2 . NO.1 Yes 0x0150 0x21500150
detection error
STO input circuit
E150 E150.3 hardware diagnosis NO.1 Yes 0x0150 0x31500150
failure
PWM Buffer hardware
E150.4 . s NO.1 Yes 0x0150 0x41500150
diagnosis failure
STO input signal
E150.5 . NO.1 Yes 0x0150 0x51500150
interference
Encoder communication
E208.2 R NO.1 Yes 0x0208 0x22080208
timeout
E208
FPGA current loop
E208.4 . . NO.1 Yes 0x0208 0x42080208
operation timeout
E320.0 Braking resistor overload NO.1 Yes 0x0320 0x03200320
E320 Braking resistor surface
E320.1 . NO.1 Yes 0x0320 0x13200320
temperature too high
Dynamic brake resistor
E321 E321.0 NO.1 Yes 0x0321 0x03210321
overload
E400 E400.0 Main circuit overvoltage NO.1 Yes 0x3210 0x04000400
E410.0 Main circuit undervoltage NO.1 Yes 0x3220 0x04100410
E410
E410.1 Main circuit de-energized NO.1 Yes 0x0410 0x14100410
E500.0 Motor overspeed NO.1 Yes 0x8400 0x05000500
£500 E500.1 Speed feedback overflow NO.1 Yes 0x8400 0x15000500
FPGA position feedback
E500.2 NO.1 Yes 0x0500 0x25000500
pulse overspeed
£602.0 Angle auto-tuning failure NO.1 Yes 0x0602 0x06022602
Angle auto-tuning
E602.1 NO.1 Yes 0x0602 0x16022602
overtravel
U/V/W phase sequence
E602.2 NO.1 Yes 0x0602 0x26022602
reversed
Large encoder jitter
E602.3 . . NO.1 Yes 0x0602 0x36022602
£602 during angle auto-tuning
Auto-tuning failed. Auto-
E602.4 . NO.1 Yes 0x0602 0x46022602
tuning timeout.
Angle auto-tuning failed.
E602.5 X NO.1 Yes 0x0602 0x56022602
Z signal not found.
Angle auto-tuning does
E602.6 NO.1 Yes 0x0602 0x66022602
not converge
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Fault Cod Fault FaultN Faultlevel | Resettabl Frrorcode | Aux. Code
ault Code ault Name ault leve esettable
subcode (603Fh) (203Fh)
E605 E605.0 Speed too fast upon S-ON NO.1 Yes 0x0605 0x06050605
Rotor locked during phase
E612.0 X NO.1 Yes 0x0612 0x06122612
sequence auto-tuning
Overtravel occurred
E612.1 during phase sequence NO.1 Yes 0x0612 0x16122612
auto-tuning
E612 Large encoder jitter
E612.3 during phase sequence NO.1 Yes 0x0612 0x36122612
auto-tuning
Phase sequence auto-
E612.4 tuning failed. Auto-tuning NO.1 Yes 0x0612 0x46122612
timeout.
E620.0 Motor overload NO.1 Yes 0x3230 0x06200620
E620 Overload current limit
E620.1 NO.1 Yes 0x3230 0x16200620
mode, motor overloaded
Overload current limiting
E621 E621.0 . NO.1 Yes 0x0621 0x06210621
torque attained
Motor stall over-
E630 E630.0 . NO.1 Yes 0x7121 0x06300630
temperature protection
High IGBT junction
E640.0 NO.1 Yes 0x4210 0x06400640
overtemperature
E640
Flywheel diode
E640.1 NO.1 Yes 0x0640 0x16400640
overtemperature
E650 E650.0 Heatsink overtemperature NO.1 Yes 0x4210 0x06500650
E660 E660.0 Motor overtemperature NO.1 Yes 0x4210 0x06600660
Fully-closed loop input
E770.0 . NO.1 Yes 0x7305 0x07700770
phase A wire breakage
Fully-closed loop input
E770 E770.1 . NO.1 Yes 0x7305 0x17700770
phase B wire breakage
Fully-closed loop input
E770.2 . NO.1 Yes 0x7305 0x27700770
phase Z wire breakage
Motor power cables
E939 E939.0 R NO.1 Yes 0x0939 0x09390939
disconnected
Excessive position
EBOO EB00.0 NO.1 Yes 0x8611 0x0B000B0O

deviation
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No. 2 resettable faults

Table 8-3 List of No. 2 resettable faults

—— Fault —— Fault level R Error code Aux. Code
ault Code ault Name ault leve esettable
subcode (603Fh) (203Fh)
Multi-turn absolute
E122.0 . NO.2 Yes 0x6320 0x01220122
encoder setting error
DI function allocation
E122.1 NO.2 Yes 0x6320 0x11220122
error
DO function allocation
E122.2 NO.2 Yes 0x0122 0x21220122
error
Upper limit in the rotation
E122.3 . NO.2 Yes 0x6320 0x31220122
mode too high
E122
VDI function allocation
E122.4 NO.2 Yes 0x0122 0x41220122
error
DI and VDI assigned with
E122.5 X NO.2 Yes 0x0122 0x51220122
the same function
Fully closed-loop
E122.7 . NO.2 Yes 0x6320 0x71220122
parameter setting error
Interpolator version
E122.8 X NO.2 Yes 0x6320 0x81220122
mismatch
Process segment number
E126.0 NO.2 Yes 0x0126 0x01260126
error
Internal operation mode
E126.1 error of the process NO.2 Yes 0x0126 0x11260126
E126 segment
Position reference type
E126.2 error in process segment NO.2 Yes 0x0126 0x21260126
position mode
E420 E420.0 Main circuit phase loss NO.2 Yes 0x3130 0x04200420
Control power supply
E430 E430.0 NO.2 Yes 0x3120 0x04300430
undervoltage
E661 E661.0 STune failure NO.2 Yes 0x0661 0x06610661
E662 E662.0 ETune failure NO.2 Yes 0x0662 0x06620662
E663 E663.0 ITune failure NO.2 Yes 0x0663 0x06636663
E664 E664.0 Resonance too strong NO.2 Yes 0x0664 0x06640664
Encoder multi-turn data
E731 E731.0 lost NO.2 Yes 0x7305 0x07310731
0s
Encoder multi-turn
E733 E733.0 . NO.2 Yes 0x7305 0x07330733
counting error
Encoder multi-turn
E735 E735.0 . NO.2 Yes 0x7305 0x07350735
counting overflow
Encoder over-
E760 E760.0 NO.2 Yes 0x4210 0x07600760
temperature
E994 E994.0 Station numbers conflict NO.2 Yes 0x0994 0x09940994
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Fault Cod Fault FaultN Faultlevel | Resettabl Frrorcode | Aux. Code
ault Code ault Name ault leve esettable
subcode (603Fh) (203Fh)
Position deviation
EBOO EB00.1 NO.2 Yes 0x8611 0x1B000B00
overflow
Position reference
EB01.0 ) NO.2 Yes 0x6320 0x0B010B01
increment too large
Individual position
EBO1.1 reference increment too NO.2 Yes 0x6320 0x1B010B01
EBOL large
Position reference
EB01.2 increment too large NO.2 Yes 0x6320 0x2B010B01
continuously
EBO01.3 Reference overflow NO.2 Yes 0x6320 0x3B010B01
Position deviation too
EB02.0 large in fully closed-loop NO.2 Yes 0x8611 0x0B020B02
EB02 mode
Fully closed-loop position
EB02.1 T NO.2 Yes 0x8611 0x1B020B02
deviation overflow
Electronic gear ratio
EB03.0 setpoint beyond the limit NO.2 Yes 0x0B03 0x0B030B03
- H05.02
Electronic gear ratio
EBO3 EB03.1 beyond the limit - NO.2 Yes 0x0B03 0x1B030B03
Electronic gear ratio 1
Electronic gear ratio
EB03.2 beyond the limit NO.2 Yes 0x0B03 0x2B030B03
-Electronic gear ratio 2
Modbus communication
ED02 ED02.0 X NO.2 Yes 0x0D02 0x0D020D02
timeout
CANLink communication
EDO3 EDO03.0 . NO.2 Yes 0x0D03 0x0D030D03
failure
CANopen communication
EDO04 ED04.0 R NO.2 Yes 0x0D04 0x0D040D04
timeout
CANopen communication
EDO5 ED05.0 o NO.2 Yes 0x0D05 0x0D050D05
initialized
CANopen bus PDO
EDO8 ED08.0 s NO.2 Yes 0x0D08 0x0D080D08
transmission length error
CANopen sync period
ED11 ED11.0 NO.2 Yes 0x0D11 0x0D110D11
error too large
Software position limit
EE09.0 . NO.2 Yes 0x6320 0XOE090E09
setting error
EE09 EE09.1 Home setting error NO.2 Yes 0x6320 0x1E090E09
Gear ratio beyond the
EE09.2 NO.2 Yes 0x6320 0x2E090E09

limit
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8.3.2

List of Alarm Codes

8.3.2.1 List of Alarm Codes

Table 8-4 List of alarm codes

Warning Alarm X Fault level Resettabl Error code Aux. Code
ame ault leve esettable
code subcode (603Fh) (203Fh)
Storage parameter write
E108.0 NO. 3 Yes 0x5530 0x01080108
error
Storage parameter read
E108.1 NO. 3 Yes 0x5530 0x11080108
error
Invalid check on data
E108 E108.2 R K NO. 3 Yes 0x5530 0x21080108
written in EEPROM
Invalid check on data read
E108.3 . NO. 3 Yes 0x5530 0x31080108
in EEPROM
Single data is stored too
E108.4 ) NO. 3 Yes 0x0108 0x41080108
many times
Frequency-division pulse
E110 E110.0 . NO. 3 Yes 0x0110 0x01100110
output setting error
The motor and drive do
E120 E120.3 . NO. 3 Yes 0x7122 0x31200120
not match in the power
E121 E121.0 Invalid S-ON command NO. 3 Yes 0x0121 0x01210121
PR process segment write
E126 E126.3 . NO. 3 Yes 0x0126 0x31260126
parameter out of limit
Frequency division pulse
E510 E510.0 NO. 3 Yes 0x0510 0x05100510
output overspeed
E600 £600.0 Inertia auto-tuning failure NO.3 Yes 0x0600 0x06000600
E601.0 Homing alarm NO. 3 Yes 0x0601 0x06010601
E601 E601.1 Homing switch error NO. 3 Yes 0x0601 0x16010601
Homing mode setting
E601.2 NO. 3 Yes 0x6320 0x26010601
error
Angle auto-tuning not
E602 E602.9 done for incremental NO. 3 Yes 0x0602 0x96022602
encoder motor
E609.0 Data save timeout NO.3 Yes 0x0609 0x06090609
£609 E609.1 Data save overflow NO.3 Yes 0x0609 0x16090609
E609.2 Failed to save data NO. 3 Yes 0x0609 0x26090609
E609.3 Failed to erase data NO. 3 Yes 0x0609 0x36090609
Overload current limiting
E621 E621.1 . NO. 3 Yes 0x0621 0x16210621
torque attained
E730 E730.0 Encoder battery alarm NO.3 Yes 0x7305 0x07300730
E831.1 All zero offset too large NO.3 Yes 0x0831 0x18310831
E831
E831.2 Al2 zero offset too large NO.3 Yes 0x0831 0x28310831
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Warning Alarm X Fault level Resettabl Error code Aux. Code
ame ault leve esettable
code subcode (603Fh) (203Fh)
E834.1 All overvoltage NO. 3 Yes 0x0834 0x18340834
E834
E834.2 Al2 overvoltage NO.3 Yes 0x0834 0x28340834
ES00 E900.0 DI emergency braking NO.3 Yes 0x0900 0x09000900
E902.0 DI setting invalid NO. 3 Yes 0x6320 0x09020902
£902 E902.1 DO setting invalid NO.3 Yes 0x0902 0x19020902
Torque reach setting
E902.2 . X NO.3 Yes 0x0902 0x29020902
invalid
E909 E909.0 Motor overload NO. 3 Yes 0x3230 0x09090909
Control circuit
E910 E910.0 NO.3 Yes 0x3210 0x09100910
overvoltage
E920 £920.0 Braking resistor overload NO.3 Yes 0x3210 0x09200920
Dynamic brake resistor
E921 E921.0 NO.3 Yes 0x3210 0x09210921
overload alarm
Resistance of the external
E922 E922.0 . . NO.3 Yes 0x6320 0x09220922
braking resistor too small
Regenerative transistor
E924 E924.0 NO.3 Yes 0x3230 0x09240924
over-temperature
Change of controlled
motor is detected. It is
E940 E940.0 NO.3 Yes 0x0940 0x09400940
recommended to restore
factory settings before use
Modified parameters
E941 E941.0 activated at next power- NO. 3 No 0x6320 0x09410941
on
Parameter storage too
E942 E942.0 NO.3 Yes 0x7600 0x09420942
frequent
E950 E950.0 Positive limit switch alarm NO. 3 Yes 0x5443 0x09500950
Negative limit switch
E952 E952.0 NO.3 Yes 0x5444 0x09520952
alarm
Position reference
E954 E954.0 NO. 3 Yes 0x0954 0x09540954
overflow
Forward position
reference overtravel in
E956 E956.0 » NO.3 Yes 0x0956 0x09560956
process segment position
mode
Reverse position
reference overtravel in
E958 E958.0 » NO.3 Yes 0x0958 0x09580958
process segment position
mode
Undervoltage alarm for
E971 E971.0 . NO. 3 Yes 0x0971 0x09710971
voltage drop protection
Frequency division output
E980 E980.0 NO. 3 Yes 0x0980 0x09800980
overflow
Pulse input overspeed
E990 E990.0 NO. 3 Yes 0x0990 0x09900990

alarm
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Warning Alarm X Fault level Resettabl Error code Aux. Code
ame ault leve esettable

code subcode (603Fh) (203Fh)
SIGN pulse connection

E991 E991.1 NO.3 Yes 0x0991 0x19910991
error

EA34 EA34.9 Hall is not configured NO.3 Yes 0x0A34 0x9A340A34
Torque fluctuation

EA41 EA41.0 . . NO.3 Yes 0x0A41 0x0A410A41
compensation failure

8.3.3 Description of Fault Codes

8.3.3.1 Solutions to Faults

Cause:

E101.0: Abnormal parameters in groups H02 and above

The total number of parameters changes, which generally occurs after software

update.

Values of parameters in groups H02 and above exceed the limit, which generally
occurs after software update.

Cause

Troubleshooting

Solution

1. The voltage of the
control circuit power
supply drops
instantaneously.

1. Check whether the control
circuit (L1C, L2C) isin the
process of power-off or
instantaneous power failure
occurs.

Restore system parameters
to default settings (H02.31 =
1) and write parameters
again.

2. Measure whether the input
voltage of the control circuit
cable on the non-drive side is
within the following range:
220V servo drive:

Value range: 220 V to 240 V
Allowable deviation: =10% to
+10% (198 V to 264 V)

380 V servo drive:

Value range: 380 V-440 V
Allowable deviation: =10% to
+10% (342 V to 484 V)

Increase the power supply
capacity or replace with a
power supply of higher
capacity. Restore system
parameters to default
settings (H02.31=1), and
write parameters again.

2. Instantaneous power
failure occurs when saving
parameters.

Check whether
instantaneous power failure
occurs when saving
parameters.
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Power on the system again,
restore system parameters to
default settings (H02.31 = 1),
and write parameters again.




Troubleshooting

Cause

Troubleshooting

Solution

3. The number of write
operations within a certain
period of time exceeds the
limit.

1. Check whether
instantaneous power
failure occurs when saving
parameters.

2. Check whether parameters
are updated frequently
through the host
controller.

1. If the servo drive is faulty,
replace the servo drive.

2. Change the parameter
writing method and write
parameters again. If the
servo drive is faulty,
replace it.

3. Power on the system
again, restore system
parameters to default
settings (H02.31=1), and
write parameters again.

4. The software is updated.

Check whether parameter
values in group HO2 and
above exceed the upper/
lower limit due to software
update.

Reset the servo drive model
and servo motor model, and
restore system parameters to
default settings (H02.31 =1).

5. The servo drive is faulty.

If the fault persists though
parameters are restored to
default settings and the servo
drive is powered off and on
repeatedly, the servo drive is
faulty.

Replace the servo drive.

e E101.1: parameter error in group H0O0/HO1

Cause:

The total number of parameters changes, which generally occurs after software

update.

Values of parameters in groups H0O or HO1 exceed the limit, which generally
occurs after software update.
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Cause

Troubleshooting

Solution

The servo drive detects
whether parameter values in
groups H00 and HO1 exceed
the upper/lower limit during
initialization upon power-
on. If yes, the keypad
displays E101.1. Motor
parameters in group H0O are
read from the encoder.
Servo drive parameters in
group HO1 are mapped
based on the servo drive
model defined by H01.10.

Check groups H00 and HO1
to find the parameter whose
value exceeds the limit.
Confirm whether this
parameter range is
abnormal.

Set the servo drive model
(H01.10) to a wrong value
first and perform a power
cycle, and then set the servo
drive model to the correct
value and perform a power
cycle.

e E101.2: Address error in read/write operation after the number of parameters

changes
Cause:

Address error in read/write operation after the number of parameters changes.

Cause

Troubleshooting

Solution

The total number of
parameters changes after
software update, leading to
address error in read/write
operation.

Read H0b.90 and HOb.91
and obtain the abnormal
parameter group number.

Rectify the wrong values
value or restore the factory
settings.

e E101.9: Parameter attribute initialization check error

Cause:

Parameter attribute initialization check error.

Cause

Troubleshooting

Solution

Parameter attribute
initialization check error

Check that H0A.99 = AA5C.

If the problems persists after
the servo drive is powered
off and on several times,
replace the servo drive.

e E102.0: FPGA communication establishment error

Cause:

The communication between MCU and FPGA cannot be established.

Cause

Troubleshooting

Solution

The communication
between MCU and FPGA
cannot be established.

The fault persists after the
servo drive is powered off
and on repeatedly.

Replace the servo drive.

e E102.1: FPGA initialization start error

Cause:
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FPGA failed.
Cause Troubleshooting Solution
The fault persists after the
FPGA cannot start. servo drive is powered off Replace the servo drive.

and on repeatedly.

e E102.8: FPGA and MCU version mismatch

Cause:

FPGA and MCU version mismatch.

Cause

Troubleshooting

Solution

FPGA and MCU version
mismatch

o Check whether the MCU
version (H01.00) is 9xx.x
(the fourth digit displayed
on the keypad is 9).

o Check whether the FPGA
version (H01.01) is 9xx.x
(the fourth digit displayed
on the keypad is 9).

Contact Inovance for
technical support. Update
the FPGA or MCU software.

e E104.1: MCU running timeout (MCU break down)

Cause:

The access to MCU times out.

Cause

Troubleshooting

Solution

1. FPGA failure

2. FPGA and HOST
communication
handshaking error

3. Access timeout occurs
between HOST and the
coprocessor

The fault persists after the
servo drive is powered off
and on repeatedly.

Replace the servo drive.

e E104.2: FPGA running timeout (FPGA break down)

Cause:

The MCU torque interrupt scheduling time is abnormal. This fault is reported only

during commissioning.

Cause

Troubleshooting

Solution

1.FPGA failure

2. FPGA and MCU
communication
handshaking error

The fault persists after the
servo drive is powered off
and on repeatedly.

Replace the servo drive.

e E104.4: MCU command update timeout

Cause:
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Take the moment when interrupt starts as the starting time, if the time when
commands are written to MCU is larger than the time when position and speed
regulators are started by FPGA, an alarm will be reported.

Cause

Troubleshooting

Solution

The system reports that the
encoder communication
time is set improperly or the
command calculation time
is too long.

The fault persists after the
servo drive is powered off
and on repeatedly.

1. Hide unnecessary
functions.
2. Replace the servo drive.

e E120.0: Unknown encoder model

Cause:

The servo drive detects the encoder model during initialization upon power-on. If
the encoder model does not comply with the requirement, E120.0 occurs.

Cause

Troubleshooting

Solution

1. The product (motor or
servo drive) code does not
exist.

Read the nameplates of the
servo drive and motor to
check whether a SV670P-INT
series servo drive and 23-bit
servo motor are used.
Meanwhile, check whether
H00.00 (motor code) is set to
14101.

If the motor code is
unknown, set H00.00 to
14101 when the SV670P-INT
series servo drive and 23-bit
servo motor are used.

Check the servo drive code
(H01.02) to see whether this
servo drive code exists.

If the drive code is absent,
set the servo drive model

correctly according to the
nameplate.

2. The power rating of the
motor does not match that
of the servo drive.

Check whether the servo
drive code (H01.02) matches
the serial-type motor code
(H00.05).

Replace the unmatched
products.

e E120.1: Unknown motor model

Cause:

The servo drive detects the motor model defined by H00.00 during initialization
upon power-on. If the motor model does not exist, E120.1 occurs.

Cause

Troubleshooting

Solution

The motor model defined by
H00.00 is abnormal

Check whether the value of
H00.00 matches the used
motor.

Rectify the value of H00.00.

e E120.2: Unknown drive model

Cause:
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Troubleshooting

The servo drive detects the servo drive model defined by H01.10 during
initialization upon power-on. If the servo drive model does not exist, E120.2

occurs.
Cause Troubleshooting Solution
Disable servo drive model
. auto detection and set
HO01.10 is incorrect Check the value of H01.10. HO1.10 to a proper value
manually.

e E120.5: Motor and drive current mismatch
Cause:

The rated output of the servo drive is far higher than the rated current of the
motor. You must use a servo drive of lower rated output or a motor with higher
rated current.

Cause Troubleshooting Solution

Check whether the servo
drive model is correct. If the

The internal scale value is set current sampling Replace the servo drive

abnormal. coefficient is too large,
calculation overflow will
occur.
e E120.6: FPGA and motor model mismatch
Cause:

= The motor model is set improperly, causing mismatch and malfunction of the
servo drive.

= The motor model is set properly, but the motor encoder is not supported by
the servo drive.

Cause Troubleshooting Solution

Check whether the FPGA
FPGA software version and | software version (H01.01)
H00.00 mismatch supports the motor model
set by H00.00.

Update the FPGA software to
support the motor model or
replace the motor.

e E120.7: Model check error
Cause:

The servo drive model parameter cannot be identified.

Cause Troubleshooting Solution
Model parameter CRC check | Check that the model Write the model parameter
failed parameter is present. again.

e E120.8: Junction temperature parameter check error
Cause:

The junction temperature parameter is identified incorrectly.
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Cause

Troubleshooting

Solution

Junction temperature
parameter CRC check failed

Check that the junction
temperature parameter is
present.

Rewrite the junction
temperature parameter.

e E122.0: Multi-turn absolute encoder setting error

Cause:

The motor does not match the absolute position mode or the motor code is set

improperly.

Cause

Troubleshooting

Solution

The motor does not match
the absolute position mode
or the motor code is set
incorrectly.

1. Check the motor
nameplate to see whether
the motor is configured
with a multi-turn absolute
encoder.

2. Check whether H00.00
(motor code) is set

properly.

Reset H00.00 (motor code)
according to the motor
nameplate or use a suitable
motor.

e E122.1: Different DIs assigned with the same function

Cause:

The same function is assigned to different Dls.

The DI function No. exceeds the maximum number allowed for DI functions.

Cause

Troubleshooting

Solution

1. Multiple Dls are assigned
with the same function.

Check whether parameters
in groups HO3 (H03.02,
H03.04...H03.20) and H17
(H17.00, H17.02...H17.30) are
assigned with the same non-
zero DI function No.

Assign different DI function
numbers to parameters in
groups H03 or H17, and then
restart the control circuit to
activate the assignment, or
switch off the S-ON signal
and send a "RESET" signal
to activate the assignment.

2. The DI function No.
exceeds the maximum
number allowed for DI
functions

Check whether the MCU
program is updated.

Restore system parameters
to default values (H02.31 =
1) and restart the servo
drive.

e E122.2: Different DOs assigned with the same function

Cause:

The DO function No. exceeds the maximum number allowed for DO functions.
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Cause

Troubleshooting

Solution

The DO function No. exceeds
the maximum number
allowed for DO functions

Check whether DO function
numbers defined by H04.00
and H04.02 are abnormal.

Set the correct DO function
No.

e E122.3: Upper limit in the rotation mode invalid

Cause:

The upper limit (reference range) of the mechanical single-turn position exceeds
231 in the absolute position rotation mode.

Cause

Troubleshooting

Solution

The upper limit (reference
range) of the mechanical
single-turn position exceeds
23%in the absolute position
rotation mode.

Check the setting of the
mechanical gear ratio, the
upper limit of mechanical
single-turn position and the
electronic gear ratio when
the servo drive runs in the
absolute rotation mode
(H02.01=2).

Reset the mechanical gear
ratio, the upper limit of
mechanical single-turn
position and the electronic
gear ratio to ensure the
upper limit of the
mechanical single-turn
position (reference range)
does not exceed 23,

e E122.4: Different VDIs assigned with the same function

Cause:

The same function is assigned to different VDIs. The VDI function No. exceeds the
maximum number allowed for VDI functions.

Cause

Troubleshooting

Solution

1. The same function is
assigned to different VDIs

Check whether parameters
in groups HO3 (H03.02,
H03.04...H03.20) and H17
(H17.00, H17.02...H17.30) are
assigned with the same non-
zero DI function No.

Assign different DI function
numbers to parameters in
groups H03 or H17, and then
restart the control circuit to
activate the assignment, or
switch off the S-ON signal
and send a "RESET" signal
to activate the assignment.

2. The VDI function No.
exceeds the maximum

number allowed for VDI
functions.

Check whether the MCU
program is updated.

Restore system parameters
to default values (H02.31 =
1) and restart the servo
drive.

e E122.5: Dl and VDI assigned with the same function

Cause:

The same function is assigned to different VDIs. The VDI function No. exceeds the
maximum number allowed for VDI functions.
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Troubleshooting

Cause

Troubleshooting

Solution

Two or more DIs and VDIs
are assigned with the same
function No.

Check whether DI function
numbers set in groups HO3
and H17 are repetitive.

Change any repetitive
number.

e E122.7: Fully closed-loop parameter setting error

Cause:

When HOF.00 is not 0, set H02.01 to 2 (absolute position rotation mode).

Cause

Troubleshooting

Solution

When HOF.00 is not 0, set
H02.01 to 2 (absolute
position rotation mode)

Check the value of H02.01 if
fully closed-loop is used.

Set the value of H02.01 to 2
if fully closed-loop is used.

e E126.0: Process segment number error

Cause:

Process segment number error.

Cause

Troubleshooting

Solution

The process segment
number is not 1000 or any
other value from 0 to 15 in
the process segment mode.

Check whether the value of
H22.00 exceeds the specified
range of the technology
segment number (0-15 or
1000).

Write 0...15 to H22.00 in the
technology segment mode.

e E126.1: Process segment internal operation mode error

Cause:

Internal operation mode error of the process segment.

Cause

Troubleshooting

Solution

The technology segment
operation mode is not 0, 1,
2,3,7,0r8.

Check whether the values of
bit0 to bit3 of the parameter
defined by the faulty
technology segment are 0, 1,
2,3,7,and 8.

Set the technology segment
operation mode to 0, 1,2, 3,
7,and 8 in the technology
segment mode.

e E126.2: Position reference type error in process segment position mode

Cause:

The position reference type in the process segment position mode is wrong.

Cause

Troubleshooting

Solution

The position reference type
in the process segment
position mode is not 00
(absolute reference) or 10
(incremental mode).

Check whether the value of
bit6 or bit7 of the parameter
defined by the faulty
technology segment is 00 or
10.

Set the position reference
type in the process segment
position mode to 00
(absolute reference) or 10
(incremental reference).

e E136.0: Encoder ROM motor parameter check error
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Cause:

When reading parameters in the encoder ROM, the servo drive detects that no
parameters are saved there or parameter values are inconsistent with the

setpoints.

Cause

Troubleshooting

Solution

1. The servo Servo drive
model does not match the
motor model.

Check the servo drive and
servo motor nameplates to
see whether the SV670-INT
series servo drive and servo
motor are used.

Replace the servo drive and
motor.

2. A parameter check error
occurs or no parameter is
saved in the ROM of the

serial incremental encoder.

1. Check whether the
encoder cable provided
by Inovance is used. For
cable specifications, see
"Matching Cables". The
cable must be connected
securely without
scratching, breaking or
poor contact.

2. Measure signals PS+, PS-,
+5V and GND on both
ends of the encoder cable
and observe whether
signals at both ends are
consistent. For signal pin
assignment, see the
section related to wiring.

1. Use the encoder cable
provided by Inovance.
Ensure motor terminals
are connected securely
and servo drive screws
are tightened properly.
Use a new encoder cable
if necessary.

2. Route encoder cables and
power cables (RST, UVW)
through different routes.

3. The servo drive is faulty.

The fault persists after the
servo drive is restarted.

Replace the servo drive.

e FE136.1: Encoder ROM motor parameter read error

Cause:

= The encoder cable is not connected properly.
= A communication error occurs on the encoder due to interference.
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Cause

Troubleshooting

Solution

1. The encoder cable
connections are incorrect or
loosened.

Check the encoder cable
connection. Check whether
ambient vibration is too
large, which loosens the
encoder cable and even
damages the encoder.

Connect the cables again
according to the correct
wiring diagram. Connect the
cables again and ensure
encoder terminals are
connected securely.

2. The servo drive is faulty.

The fault persists after the
servo drive is restarted.

Replace the servo drive.

3. Encoder communication
is interfered with.

Check whether E136.1
occurs occasionally.

Install a magnetic ring.
Route the power cable and
communication cable
separately.

e E136.9: Dimension parameter Initialization error

Cause:

Encoder read-write error causes 32-bit dimensional compatibility initialization

error.

Cause

Troubleshooting

Solution

Encoder read-write error
causes 32-bit dimensional
compatibility initialization
error.

Check whether H32.50 is set
to enable compatibility.

o If the encoder
communication error still
occurs after you disable
compatibility, takes
measures accordingly.

o If power-on is normal after
you disable compatibility.
turn on the alarm and
contact the technical
support personnel of

Inovance.
e FE138.0: Accuracy compensation data error
Cause:
Accuracy compensation data error.
Cause Troubleshooting Solution

1. Check failed because
accuracy compensation data
is lost.

2. FLASH hardware failure

Read the drive
compensation data from the
commissioning software and
observe whether the data is
normal.

1. Compensate again and
power off to restart.

2. If the alarm remains,
contact the manufacturer.

e E138.1: Cogging ripple compensation data initialization check failure

Cause:

Cogging ripple compensation data check failure.
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Cause Troubleshooting

Solution

1. Check failed because

cogging ripple

: . R h h
compensation data is lost. ead data throug

InoDriverShop.

2. FLASH hardware failure

1. Compensate again and
power off to restart.

2. If the alarm remains,
contact the manufacturer.

e E140.1: MCU key calculation failed
Cause:

The version of the encryption chip is incorrect.

Cause Troubleshooting

Solution

Communication failure
between MCU and the
encryption chip

Check whether the error
persists after restart.

Ask the manufacturer to
flash the encryption
software.

e E140.4: Signature verification failed
Cause:

Signature verification of the encryption chip failed.

Cause Troubleshooting

Solution

Check whether the error
persists after restart.

Encryption software is not
flashed

Ask the manufacturer to
flash the encryption
software.

e E150.0: STO safety state applied
Cause:

The STO input protection applies (safety state).

Cause Troubleshooting

Solution

1. Check whether the STO
function is activated.

STO is triggered because
either or both of two 24V

. . 2. Check whether the STO
inputs are disconnected.

power supply is normal.

There is no need to take any
corrective actions. After the
STO terminal is back to
normal, clear the fault using
the fault reset function.
Check whether the 24 vV
power supply for the STO is
stable. Tighten the cables
that are loose or
disconnected.

3. The fault persists after
preceding causes are
rectified.

Replace the servo drive.

e E150.1: STO input state abnormal
Cause:

The single-channel input of STO is ineffective.
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Cause

Troubleshooting

Solution

1. The STO power supply is
abnormal.

Check whether the STO
power supply is normal.

Check whether the 24 vV
power supply for the STO is
stable. Tighten the cables
that are loose or
disconnected.

2. The STO input resistor is
abnormal.

After STO is triggered, only
one STO signal is sent to
MCU after the 24 V power
supply is cut off due to input
resistor drift.

Replace the servo drive.

3. STO is ineffective

The fault persists after
preceding causes are
rectified.

Replace the servo drive.

e E150.2: Buffer 5V voltage detection error

Cause:

The MCU monitors the 5V power supply of the PWM Buffer to detect whether
overvoltage or undervoltage occurs. If the voltage is abnormal, E150.2 occurs.

Cause

Troubleshooting

Solution

The 5V voltage supplied to
the STO Buffer is abnormal
due to undervoltage or
overvoltage.

Check whether the fault can
be removed by a restart. If
not, the 5V voltage supplied
to the Buffer is abnormal.

Replace the servo drive.

e E150.3: STO input circuit hardware diagnosis failure

Cause:

The photocoupler of the front hardware circuit for STO input is inspected. If the
photocoupler is short-circuited, the servo will display E150.3.

Cause

Troubleshooting

Solution

Short circuit occurs on the
upstream optocoupler of
STO1 or STO2.

The fault persists and the
keypad displays E150.3 after
restart.

Replace the servo drive.

e E150.4: PWM buffer hardware diagnosis failure

Cause:

An error occurs on the PWM Buffer integrated circuit during initialization detection
upon power-on (the PWM signal cannot be blocked).

Cause

Troubleshooting

Solution

STO Buffer power-on test
error

The fault persists when the
24V power supply is
powered off and on again.
The drive displays E150.4.

Replace the servo drive.

e E150.5: STO input signal interference
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Cause:

The STO input signal is interfered with, but the interference does not meet the
noise filtering conditions set in HOA.73.

Cause

Troubleshooting

Solution

Poor contact of the STO
terminal or unstable
external 24V input voltage
may lead to STO
misoperation or
malfunction.

Check whether the 24V input
voltage of the STO terminal
is unstable and
disconnected repeatedly.

Replace the 24V power
supply.

e E201.0: Phase-P overcurrent

Cause:

An excessively high current flows through the positive pole of the DC-AC circuit.

Cause

Troubleshooting

Solution

1. Gains are set improperly,
leading to motor oscillation.

Check whether vibration or
sharp noise occurs during
start and operation of the
motor, or view "Current
feedback" in the software
tool.

1. Motor parameters are set
improperly, modify motor
parameter values.

2. Current loop parameters
are set improperly,
modify current loop
parameter values.

3. Speed loop parameters
are set improperly,
leading to motor
oscillation.

4. Servo drive operates
improperly. Replace it.

2. The encoder cable is aged
or corroded, or connected
incorrectly or loosely.

1. Check whether the
encoder cable provided
by Inovance is used and
whether the cable is
aging, corroded, or
connected loosely.

2. Switch off the S-ON signal
and rotate the motor
shaft manually. Check
whether the value of
HOb.17 (Electrical angle)
changes as motor shaft
rotates.

Re-solder, tighten or replace
the encoder cable.
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Cause

Troubleshooting

Solution

3. The servo drive is faulty.

1. Switch off the S-ON signal
and rotate the motor
shaft manually. Check
whether the value of
HOb.17 (Electrical angle)
changes as motor shaft
rotates.

2. Disconnect the motor
cable and power on the
servo drive again, but the
fault persists.

3. Check whether resistance
of the external braking
resistor is too small or the
braking resistor is short-
circuited (between
terminals P®, C).

1. Replace with a braking
resistor with matching
resistance and perform
wiring again.

2. Replace the servo drive.

4. Overcurrent occurs on the
braking resistor.

Check whether resistance of
the external braking resistor
is too small or the braking
resistor is short-circuited
(between terminals P, C).

Use a braking resistor of
matching resistance.
Perform wiring again.

e E201.1: Phase-U overcurrent

Cause:

A current higher than the threshold is collected in the phase-U current.

Cause

Troubleshooting

Solution

1. Motor cables are in poor
contact.

Check whether the servo
drive power cables and
motor cables on the U, V,
and W sides of the servo
drive are loose.

Tighten the cables that are
loose or disconnected.

2. The motor cables are
grounded.

After confirming the servo
drive power cables and
motor cables are connected
properly, measure whether
the insulation resistance
between the servo drive U/
V/W side and the PE cable is
at MQ level.

Replace the motor in case of
poor insulation.
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Cause

Troubleshooting

Solution

3. U/V/W cables of the motor
are short-circuited.

Disconnect the motor cables
and check whether short
circuit occurs among U, V,
and W phases and whether
burrs exist in the wiring.

Connect the motor cables
correctly.

4. The motor is damaged.

Disconnect the motor cables
and measure whether the
resistance among UVW
phases of motor cables is
balanced.

Replace the motor if the
resistance is unbalanced.

e E201.2: Phase-V overcurrent

Cause:

A current higher than the threshold is collected in the phase-V current.

Cause

Troubleshooting

Solution

1. Motor cables are in poor
contact.

Check whether the servo
drive power cables and
motor cables on the U, V,
and W sides of the servo
drive are loose.

Tighten the cables that are
loose or disconnected.

2. The motor cables are
grounded.

After confirming the servo
drive power cables and
motor cables are connected
properly, measure whether
the insulation resistance
between the servo drive U/
V/W side and the PE cable is
at MQ level.

Replace the motor in case of
poor insulation.

3. U/V/W cables of the motor
are short-circuited.

Disconnect the motor cables
and check whether short
circuit occurs among U, V,
and W phases and whether
burrs exist in the wiring.

Connect the motor cables
correctly.

4. The motor is damaged.

Disconnect the motor cables
and measure whether the
resistance among UVW
phases of motor cables is
balanced.

Replace the motor if the
resistance is unbalanced.

e E201.4: Phase-N overcurrent

Cause:

An excessively high current flows through the negative pole of the DC-AC circuit.
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Cause

Troubleshooting

Solution

1. Gains are set improperly,
leading to motor oscillation.

Check whether vibration or
sharp noise occurs during
start and operation of the
motor, or view "Current
feedback" in the software
tool.

Adjust the gains.

2. The encoder cable is aged
or corroded, or connected
incorrectly or loosely.

Check whether the encoder
cable provided by Inovance
is used and whether the
cable is aging, corroded, or
connected loosely.

Re-solder, tighten or replace
the encoder cable.

3. Overcurrent occurs on the
braking resistor.

Check whether resistance of
the external braking resistor
is too small or the braking
resistor is short-circuited
(between terminals P® and
Q).

Replace with a braking
resistor of matching
resistance. Perform wiring
again.

4. Qvercurrent is caused by
the superposition of the
braking current and phase
current.

Check if the drive
accelerates abruptly during
braking. Check if the voltage
feedback exceeds the
release threshold through
the Inovance drive
commissioning platform,
and if the torque command
increases abruptly.

Increase the acceleration/
deceleration time.

5. The servo drive is faulty.

Switch off the S-ON signal
and rotate the motor shaft
manually. Check whether
the value of HOb.17
(Electrical angle) changes as
motor shaft rotates.
Disconnect the motor cable
but the fault persists after
the servo drive is powered
off and on again.

Replace the servo drive.

e E208.2: Encoder communication timeout

Cause:

The servo drive fails to receive the data fed back by the encoder in three

consecutive cycles.
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Troubleshooting

Cause

Troubleshooting

Solution

The servo drive fails to

the encoder in three
consecutive cycles.

receive the data fed back by

1. Check bit12 of HOb.30.

2. The encoder cable is
connected improperly.

3. The encoder cable is
connected loosely.

4. The encoder cable is too
long.

5. The encoder
communication is being
disturbed.

6. The encoder is faulty.

1. Check whether the motor
model is correct.

2. Check whether the
encoder cable is proper.

3. Check whether the
encoder version (H00.04)
is set properly.

4. The servo drive operates
improperly. Replace it.

e E208.4: FPGA current loop operation timeout

Cause:

The operating time of the current loop exceeds the i

nterval threshold.

Cause

Troubleshooting

Solution

FPGA operation timeout

Internal fault code HOb.45 =
4208: Current loop operation
timeout

Disable some unnecessary
functions to reduce the
operating load of the current
loop.

e E210.0: Output short-circuited to ground

Cause:

An abnormal motor phase current or bus voltage is detected during power-on self-

testing.

» The DC bus voltage exceeds the discharge threshold.
m The phase U current of size C/D/E models is greater than 1/4 of H01.07.
» Overcurrent occurs on phase-P and phase-N of servo drives in SIZE A and B.

Cause

Troubleshooting

Solution

1. The servo drive power
cables (U V W) are short-
circuited to ground.

Disconnect the motor cables
and measure whether the
servo drive power cables (U/
V/W) are short-circuited to
ground (PE).

Connect the cables again or
replace the servo drive
power cables.

2. The motor is short-
circuited to ground.

After confirming the servo
drive power cables and
motor cables are connected
properly, measure whether
the insulation resistance
between the servo drive U/
V/W side and the PE cable is
at MQ level.

Replace the motor.
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Troubleshooting

Cause

Troubleshooting

Solution

3. The servo drive is faulty.

4. The motor speed is too
high during grounding
detection.

Disconnect the power cables
from the servo drive, but the
fault persists after the servo
drive is powered off and on
repeatedly.

Check whether the motor is
in the generating status
during power-on.

Replace the servo drive.

Reduce the motor speed.

o E234.0: Runaway
Cause:

The torque reference direction is in reverse to the speed feedback direction in the

torque control mode.

The speed feedback direction is in reverse to the speed reference direction in the
position or speed control mode.

Cause

Troubleshooting

Solution

1. The phase sequence of
the U,V, and W cables is
incorrect.

2. The interference signal
causes an error in the initial
phase detection of the
motor mover upon power-
on.

Check whether the servo
drive power cables are
connected in the correct
sequence at both ends.

The UVW phase sequence is
correct. But E234.0 occurs
when the servo drive is
enabled.

Connect the U,V, and W
cables according to correct
phase sequence.

Power off and on the servo
drive again.

3. The encoder model is
wrong or the encoder is
wired improperly.

View the servo drive and
servo motor nameplates to
check whether the Inovance
SV670P-INT series servo
drive and 23-bit servo motor
are used.

Replace with a mutually-
matching servo drive and
servo motor. For the
SV6TOP-INT series servo
drive and 23-bit servo
motor, set H00.00 to 14101.
Check the motor model,
encoder type, and encoder
cable connection again.
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Troubleshooting

Cause

Troubleshooting

Solution

4. The encoder cable is aged
or corroded, or connected
incorrectly or loosely.

1. Check whether the
encoder cable provided
by Inovance is used and
whether the cable is
aging, corroded, or
connected loosely.

2. Switch off the S-ON signal
and rotate the motor
shaft manually. Check
whether the value of
HOb.10 (Electrical angle)
changes as motor shaft
rotates.

Re-solder, tighten or replace
the encoder cable.

5. Improper parameter
settings lead to excessive
vibration.

The stiffness level is set to
an excessively high value,
leading to excessive
vibration.

Set a proper stiffness level
to avoid excessive vibration.

6. The gravity load in vertical
axis applications is too large.

Check whether the load of

the vertical shaft is too large.

Adjust brake parameters
H02.09...H02.12 and check
whether the fault is cleared.

Reduce the load of the
vertical axis, increase the
stiffness level, or hide this
fault without affecting the
safety performance and
normal use.

e E308.0: Pulse encoder phase A wire breakage

Cause:

Pulse encoder phase A wire breakage.

Cause

Troubleshooting

Solution

1. Phase A of the encoder is
wired improperly.

Check the wiring of the
encoder.

Reconnect the encoder and
power off and restart.

2. The motorissettoa
model with a pulse encoder.

Check whether the motor
code H00.00 is set correctly
and matches the connected
encoder.

Check whether the motor
code H00.00 is set correctly
and matches the connected
encoder.

e E308.1: Pulse encoder phase B wire breakage

Cause:

Pulse encoder phase B wire breakage.

Cause

Troubleshooting

Solution

Phase B of the encoder is
wired improperly.

Check the wiring of the
encoder.

Reconnect the encoder and
power off and restart.

e E308.2: Pulse encoder phase Z wire breakage
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Troubleshooting

Cause:

Pulse encoder phase Z wire breakage. This alarm is only available when there is a

Z signal.

Cause

Troubleshooting

Solution

1. Phase Z of the encoder is
wired improperly.

Check the wiring.

Connect the encoder again.

2. The connected encoder
does not have phase Z.

Check the encoder manual.

Re-install the motor and
select an AB two-phase

encoder on the encoder
configuration page.

e E320.0: Braking resistor overload

Cause:

The braking resistor is overloaded.

Cause

Troubleshooting

Solution

The accumulative heat of
the braking resistor exceeds
the maximum thermal
capacity of the braking
resistor.

Check whether the value of
HO0b.67 exceeds 100%.

1. Check if large
regenerative current is
present due to high bus
voltage.

2. Ensure that the motor
cannot be driven
reversely.

3. Replace the servo drive.

ACaution

In applications where the motor drives a vertical axis or is driven by the load, set HOA.12 to

0 to hide the runaway fault.

e E320.1: braking resistor surface temperature too high

Cause:

The accumulative heat of the built-in braking resistor is too great.
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Troubleshooting

Cause

Troubleshooting

Solution

The accumulative heat of
the built-in braking resistor
is too great.

Cut off the power and check
the braking resistor for over-
temperature.

1. Check if large
regenerative current is
present due to high bus
voltage.

2. Ensure that the motor
cannot be driven
reversely.

3. Replace the servo drive.

e E321.0: Dynamic brake resistor overload

Cause:

The dynamic braking resistor is overloaded.

Cause

Troubleshooting

Solution

The accumulative heat of
exceed braking resistor
exceeds the maximum
thermal capacity of the
resistor.

Check whether the value of
HO0b.98 exceeds 100%.

Ensure that the motor
cannot be driven reversely in
the dynamic braking state.

e E400.0: Main circuit overvoltage

Cause:

The DC bus voltage between P® and N© exceeds the overvoltage threshold.

220V servo drive: Normal value: 310 V Overvoltage threshold: 420 V

380 V servo drive: Normal value 540 V Overvoltage threshold 760 V.
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Troubleshooting

Cause

Troubleshooting

Solution

1. The voltage input to the
main circuit is too high.

Check the power input
specifications of the servo
drive and measure whether
the voltage input to main
circuit cables (RS T) on the
drive side is within the
following range:

220V servo drive:

Effective value: 220 V to 240
Vv

Allowable deviation: —10%
to +10% (198 V to 264 V)
380V servo drive:

Value range: 380 V-440 V
Allowable deviation: —10%
to +10% (342 V to 484 V)

Replace or adjust the power
supply according to the
specified range.

2. The power supply is
unstable or affected by
lightning.

Check whether the power
supply is unstable, affected
by lightning, or complies
with the preceding range.

Connect a surge protection
device (SPD) and switch on
the power supplies of the
control circuit and the main
circuit. If the fault persists,
replace the servo drive.
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Troubleshooting

Cause

Troubleshooting

Solution

3. The braking resistor fails.

If the built-in braking
resistor is used (H02.25=0),
check whether terminals P
@ and D are jumpered. If
yes, measure the resistance
between terminals C and D.
If an external braking
resistor is used (H02.25=1
or 2), measure the resistance
of the external braking
resistor connected between
terminals P ® and C.

For details, see table
"Specifications of the
braking resistor" in SV670-
INT Series Servo Drive
Hardware Guide.

-406-

1. If the resistance is "oo"
(infinite), the braking
resistor is disconnected
internally.

2. If a built-in braking
resistor is used, change to
use an external braking
resistor (H02.25=1or 2)
and remove the jumper
between terminals P®
and D. Select an external
braking resistor of the
same resistance and
equal or higher power
than the built-in one.

3. If an external braking
resistor is used, replace
with a new one and
connect it between
terminals P® and C.

4, Set H02.26 (Power of
external braking resistor)
and H02.27 (Resistance of
external braking resistor)
to values consistent with
the specifications of the
external braking resistor
used.




Troubleshooting

Cause

Troubleshooting

Solution

4. The resistance of the
external braking resistor is
too large, resulting in
insufficient energy
absorption during braking.

Measure the resistance of
the external braking resistor
connected between
terminals P® and C, and
compare the measured
value with the
recommended value.

1. Replace with an external
braking resistor of
recommended resistance,
and connect it between
terminals P® and C.

2. Set H02.26 (Power of
external braking resistor)
and H02.27 (Resistance of
external braking resistor)
to values consistent with
the specifications of the
external braking resistor
used.

5. The motor is in abrupt
acceleration/deceleration
status and the maximum
braking energy exceeds the
energy absorption value.

Confirm the acceleration/
deceleration time during
operation and measure
whether the DC bus voltage
between terminals P® and
N© exceeds the overvoltage
threshold during
deceleration.

After confirming the input
voltage of the main circuit is
within the specified range,
increase the acceleration/
deceleration time if the
operating conditions allow.

6. The bus voltage sampling
value deviates greatly from
the measured value.

Check whether HOb.26 (Bus
voltage) is within the
following range:

220V servo drive: HOb.26 >
420V

380V servo drive: HOb.26 >
760V

Measure whether the DC bus
voltage detected between
terminals P® and N© is
lower than the value of
HOb.26.

Contact Inovance for
technical support.

7. The servo drive is faulty.

The fault persists after the
main circuit is powered off
and on repeatedly.

Replace the servo drive.

e E410.0: Main circuit undervoltage

Cause:

The DC bus voltage between terminals P® and N© is lower than the undervoltage

threshold.

220V servo drive: Normal value: 310 V Undervoltage threshold: 200 V (180 V for

S5R5 models)
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Troubleshooting

380V servo drive: Normal value 540 V Overvoltage threshold 380 V.

Cause

Troubleshooting

Solution

1. The power supply of the
main circuit is unstable or
power failure occurs.

2. Instantaneous power
failure occurs.

Check the power input
specifications of the servo
drive and measure whether
the input voltage at the
power supply side of the
main circuit cables and R/S/
T on the drive side is within
the following range:

220 V servo drive:

Value range: 220 V-240 V
Allowable deviation: —10%
to +10% (198 V to 264 V)
Measure the voltages of all
the three phases.

3. The power voltage drops
during running.

Monitor the power supply
voltage and check whether
the main circuit power
supply is applied to other
devices, resulting in
insufficient power capacity
and voltage drop.

Increase the capacity of the
power supply.

4. A three-phase servo drive
is connected to a single-
phase power supply, leading
to phase loss.

Check the wiring of the main
circuit.

Replace the cables and wire
the power cables correctly
Three-phase: R, S, T

5. The servo drive is faulty.

Check whether HOb.26 (Bus
voltage) is within the
following range:

220V servo drive: H0b.26 <
200V

380V servo drive: H0b.26 <
380V

The fault persists after the
main circuit is powered off
and on repeatedly.

Replace the servo drive.

e E410.1: Main circuit de-energized

Cause:

The power supply is disconnected during operation..
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Troubleshooting

Cause

Troubleshooting

Solution

The power supply is
disconnected during

operation.

Check the power input
specifications of the servo
drive and measure whether
the input voltage at the
power supply side of the
main circuit cables and R/S/
T on the drive side is within
the following range:

220 V servo drive:

Value range: 220 V-240 V
Allowable deviation: —=10%
to +10% (198 V to 264 V)
Measure the voltages of all
the three phases.

Monitor the power supply
voltage and check whether
the main circuit power
supply is applied to other
devices, resulting in
insufficient power capacity
and voltage drop.

Increase the capacity of the
power supply.

Check the wiring of the main
circuit.

Replace the cables and wire
the power cables correctly
Three-phase: R, S, T/L1, L2,
L3

Check whether HOb.26 (Bus
voltage) is within the
following range:

220V servo drive: H0b.26 <
200V

380V servo drive: HOb.26 <
380V

The fault persists after the
main circuit is powered off
and on repeatedly.

Replace the servo drive.

e E420.0: Main circuit phase loss

Cause:

Main circuit PL signal detection error.
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Troubleshooting

Cause

Troubleshooting

Solution

1. The three-phase input
cables are connected
improperly.

2. A single-phase power
supply is used for a three-
phase servo drive.

3. The three-phase power
supply is unbalanced or the
voltages of the three phases
are too low.

Check whether RST cables
on the drive side and non-
drive side are in good
condition and connected
properly.

Check the specifications of
the power supply and
measure whether the
voltage input to the main
circuit is within the following
range:

220 V servo drive:

Effective value: 220 V to 240
Vv

Allowable deviation: —=10%
to +10% (198 V to 264 V)
380 V servo drive:

Value range: 380 V-440 V
Allowable deviation: —=10%
to +10% (342 V to 484 V)
Measure the voltages of all
the three phases.

Replace the cables and wire
the power cables correctly

Servo drives of 0.75 kW
(H01.02 = 5) can be supplied
by single-phase power
supplies.

If the input voltage is within
the specified range, set
HOA.00 to 2 (Inhibit power
input phase loss fault and
warning). If it exceeds the
specified range, replace or
adjust the power supply
according to the specified
range.

e E430.0: Control circuit power supply undervoltage

Cause:

Undervoltage occurred on the control power supply of servo drives in size C/D/E.

Cause

Troubleshooting

Solution

1. The control power supply
of servo drives in size C/D/E
are unstable or fails.

Check the specifications of
the power supply and
measure whether the
voltage input to the main
circuit is within the following
range:

220V servo drive:

Value range: 220 V to 240 V
Allowable deviation: —10%
to +10% (198 V to 264 V)
380V servo drive:

Value range: 380 V to 440 V
Allowable deviation: —10%
to +10% (342 V to 484 V)

Increase the power supply
capacity.

2. The control power supply
of servo drives in size C/D/E
are in poor contact.

Check whether control
circuit cables are connected
properly and whether the
voltage of control circuit
cables (L1C, L2C) is within
the specified range.

Re-connect or replace the
cables.
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e E500.0: motor overspeed

Description:

The actual feedback speed of the motor exceeds the overspeed threshold.

Cause

Troubleshooting

Solution

1. The UVW phase sequence
of the motor is incorrect.

Check whether the servo
drive power cables are
connected in the correct
sequence at both ends.

Connect the UVW cables
according to the correct
sequence.

2. HOA.08 is set improperly.

Check whether the
overspeed threshold is lower
than the maximum speed.
Overspeed threshold = 1.2 x
Maximum motor speed
(HOA.08=0).

Overspeed threshold =
HOA.08 (when HOA.08 # 0,
and HOA-08 < 1.2 x maximum
motor speed).

Re-set the overspeed
threshold according to the
mechanical requirements.

3. The input reference
exceeds the overspeed
threshold.

Check whether the motor
speed corresponding to the
input reference exceeds the
overspeed threshold.
 Position control mode:In
CSP mode, check the gear
ratio 6091.01h/6091.02h to
determine the position
reference increment for an
individual synchronization
period and convert it to the
speed information.In PP
mode, check the gear ratio
6091.01h/6091.02h and
determine the 6081h
(profile velocity).In HM
mode, check the gear ratio
6091.01h/6091.02h, and
determine 6099.01h and
6099.02h.

Speed control mode:Check
the gear ratio (6091h),
target velocity (60FFh),
speed limits (H06.06 to
H06.09), and the maximum
profile velocity (607Fh).
Torque control mode:View
the speed limit defined by
HO07.17 and check the
corresponding speed limit.

o« Position control mode:CSP:
Decrease the position
reference increment per
synchronization period.
The host controller should
cover the position ramp
when generating
references.PP: Decrease
the value 6081h or increase
the acceleration/
deceleration ramp (6083h,
6084h).HM: Decrease
6099.01h and 6099.02h or
increase the acceleration/
deceleration ramp (609Ah).
Decrease the gear ratio
according to actual
conditions.

« Speed mode:Decrease the
target velocity, speed limit,
and gear ratio. In PV mode,
increase the speed ramp
(6083h and 6084h). In CSV
mode, the host controller
should cover the speed
ramp.

« Torque control mode:Set
the speed limit to a value
lower than the overspeed
threshold.
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Cause

Troubleshooting

Solution

4. The motor speed
overshoots.

Check whether the speed
feedback exceeds the
overspeed threshold by
using Inovance servo
commissioning software.

Adjust the gain or
mechanical running
conditions.

5. The servo drive is faulty.

The fault persists after the
servo drive is powered off
and on again.

Replace the servo drive.

6: Encoder data error

Check whether there is
interference, whether
encoder type selection is
incorrect, or whether
encoder parameter settings
are incorrect.

« Take interference shielding
measures, such as
magnetic rings and
shielding cables.

o Check whether the encoder
type is selected correctly. If
not, replace the encoder
type correctly.

o Set the encoder
parameters properly
according to encoder
manual.

7. The selected motor type
is incorrect.

Check whether the type of
the motor is set improperly.
For example, the linear
motor is set to a rotary
motor or the rotary motor is
set to a linear motor.

Replace the actual motor
with the correct type or
change the value of H00.00
to the correct motor type.

e E500.1: Speed feedback overflow

Description:

The FPGA speed measurement overflows.

Cause

Troubleshooting

Solution

1. FPGA internal speed
overflows.

Check whether the servo
drive power cables are
connected in the correct
sequence at both ends.

Connect the UVW cables
according to the correct
sequence.

2. The motor speed
overshoots.

Check whether the speed
feedback exceeds the
overspeed threshold by
using Inovance servo
commissioning software.

Adjust the gain or
mechanical running
conditions.
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Cause

Troubleshooting

Solution

3: Encoder data error

Check whether there is
interference, whether
encoder type selection is
incorrect, or whether
encoder parameter settings
are incorrect.

o Take interference shielding
measures, such as
magnetic rings and
shielding cables.

o Check whether the encoder
type is selected correctly. If
not, replace the encoder
type correctly.

o Set the encoder
parameters properly
according to encoder
manual.

4. The selected motor type is
incorrect.

Check whether the type of
the motor is set improperly.
For example, the linear
motor is set to a rotary
motor or the rotary motor is
set to a linear motor.

Replace the actual motor
with the correct type or
change the value of H00.00
to the correct motor type.

e E500.2: FPGA position feedback pulse overspeed

Description:

The MCU has detected that the position feedback increment from the FPGA is too

large.
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Troubleshooting

Cause

Troubleshooting

Solution

1. The MCU has detected
that the position feedback
increment from the FPGA is
too large.

Check whether the value of
HOb.17 changes abruptly.

Modify the value of HOA.70
(Overspeed threshold),
which is 0 by default. Use
the maximum speed of the
motor as the threshold for
large feedback increment.

2: Encoder data error

Check whether there is
interference, whether
encoder type selection is
incorrect, or whether
encoder parameter settings
are incorrect.

o Take interference shielding
measures, such as
magnetic rings and
shielding cables.

« Check whether the encoder
type is selected correctly. If
not, replace the encoder
type correctly.

o Set the encoder
parameters properly
according to encoder
manual.

3. The selected motor type is
incorrect.

Check whether the type of
the motor is set improperly.
For example, the linear
motor is set to a rotary
motor or the rotary motor is
set to a linear motor.

e E602.0: Angle auto-tuning failure

Cause:

Replace the actual motor
with the correct type or
change the value of H00.00
to the correct motor type.

Unusual jitter occurs on the encoder feedback during angle auto-tuning.

Cause

Troubleshooting

Solution

1. Locked-rotor occurred in
mechanical equipment.

Stop the motor and push it
to check whether locked-
rotor occurred.

If yes, eliminate the problem
and perform angle auto-
tuning (phase sequence
auto-tuning) again.

2. The data fed back by the
encoder is abnormal.

Push the motor and observe
the encoder with the
oscilloscope in
InoDriverShop. You can
determine whether the
encoder feedback is
abnormal by the following
criteria: Is there feedback? Is
the feedback data
continuous? Is the observed
displacement consistent
with the actual
displacement?

If you determine that the
feedback data of the
encoder is abnormal,
replace the encoder and
perform angle auto-tuning
(phase sequence auto-
tuning) again.
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Troubleshooting

Cause

Troubleshooting

Solution

3. U,V and W power cables
are incorrectly connected or
disconnected.

Check the wiring. Use a
multimeter to check wire
breakage.

If any improper connection
is found, reconnect the
cables perform angle auto-
tuning (phase sequence
auto-tuning) again.

4. The drive/motor is faulty.

If none of the above solves
the problem, contact the
manufacturer.

If none of the above solves
the problem, contact the
manufacturer.

e E602.1: Angle auto-tuning overtravel

Cause:

The moving distance is too large during angle auto-tuning.

Cause

Troubleshooting

Solution

The moving distance during
angle auto-tuning is too
large.

o The setting of auto-tuning
parameters does not match
the load characteristics, and
large impact occurred
during auto-tuning,
resulting in an overtravel
alarm.

« The data fed back by the
encoder is abnormal. A false
alarm is raised.

o Check whether the
displacement is really too
large, and whether
overtravel is caused by the
setting of auto-tuning
parameters.

« Observe the encoder with
the oscilloscope in
InoDriverShop. You can
determine whether the
encoder feedback is
abnormal by the following
criteria: Is the feedback
operation continuous? Is
the observed displacement
consistent with the actual
displacement?

o If the moving distance
during auto-tuning is too
large, you can adjust the
auto-tuning parameters.

o If the encoder feedback
data is abnormal, replace
the encoder, and then
identify the angle/phase
sequence again.

e E602.2: U/V/W phase sequence reversed

Cause:

A wrong U/V/W phase sequence is detected during angle auto-tuning.

Cause

Troubleshooting

Solution

The system indicates the
UVW wiring is wrong to
avoid the motor from losing
control.

Check U/V/W wiring through
phase sequence auto-
tuning.

« After phase sequence is
corrected, perform angle
auto-tuning again.

« Exchange cables of any
two phases and perform
angle auto-tuning again.

e E602.3: Large encoder jitter during angle auto-tuning

Cause:

Large encoder jitter/disturbance during angle auto-tuning.
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Troubleshooting

Cause

Troubleshooting

Solution

Encoder feedback data has
large jitter.

Check whether the encoder
jitters abnormally at
standstill.

o« Check the wiring of the
encoder.
o Check for external
electromagnetic
interference. Install a
magnetic ring and use
shielded cables as
necessary.
Manually increase H32.14/
H32.16 (inching angle auto-
tuning) and H32.34/H32.36
(position locking angle
auto-tuning).

[ ]
Cause:

E602.4: Auto-tuning failed. Auto-tuning timeout.

Auto-tuning failed. Auto-tuning timeout.

Cause

Troubleshooting

Solution

If the angle auto-tuning
process is not completed in
30 seconds, a timeout alarm
is raised.

« Due to external
disturbance (such as
vibration of other parts on
the bench), the completion
condition of angle auto-
tuning cannot be met.

« The feedback data of the
encoder is subjected to
poor characteristics,
interference or anomaly,
and the completion
condition of angle auto-
tuning cannot be met.

o Check for vibrating parts
on the bench.

« Observe the encoder with
the oscilloscope in
InoDriverShop. You can
determine whether the
encoder feedback is
abnormal by the following
criteria: Is there feedback?
Is the feedback data
continuous? Is the
observed displacement
consistent with the actual
displacement? Is there
abnormal jitter during
standby?

Check the encoder wiring
to ensure that the shielded
cables are effectively
connected. If the encoder
data is abnormal, replace
the encoder and identify
the angle/phase sequence
again.

« Adjust the angle auto-
tuning parameters
properly and reduce the
completion conditions of
angle auto-tuning. For
example, you can increase
the operation/standstill
evaluation threshold of
angle auto-tuning as
appropriate.

[
Cause:

E602.5: Angle auto-tuning failed. Z signal not found.

Z signal is not found during angle auto-tuning.
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Troubleshooting

Cause

Troubleshooting

Solution

1. The encoder configuration
is incorrect. The connected
motor encoder has no z
signal.

Check whether the encoder
has a z signal.

2. The Z signal polarity is set
incorrectly.

Check bit 13 of H00.26.

3. The data fed back by the
encoder is abnormal. No Z
signal is present.

Observe the encoder with
the oscilloscope in
InoDriverShop. You can
determine whether the
encoder feedback is
abnormal by the following
criteria: Is there feedback? Is
the feedback data
continuous? Is the observed
displacement consistent
with the actual
displacement?

1. Check the wiring of the
encoder. Ensure the
shielded cables are
effectively connected.
Check the polarity
configuration of z signal.

2. If the encoder data is
abnormal, replace the
encoder and then identify
the angle again.

[ ]
Cause:

E602.6: Angle auto-tuning does not converge

Angle auto-tuning does not converge.

Cause

Troubleshooting

Solution

1. External disturbance
(such as vibration of other
parts on the bench) is

Check for vibrating parts on
the bench.

o Check for external
electromagnetic
interference. Install a
magnetic ring and use
shielded cables as
necessary.

o For the position lock
method, you can reduce
the angle gain (H32.37)

present. Check whether the angle
o manually.

2. Parameters are set gain is set too large. .

: o For the jog method, you

incorrectly.
can manually reduce the
operation evaluation
threshold (H32.13/H32.15)
or increase the standstill
evaluation threshold
(H32.14/H32.16).

e E605.0: Motor speed too high upon S-ON

Cause:

The motor speed exceeds the rated speed when the servo drive in size Aor B is

switched on.
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Troubleshooting

Cause

Troubleshooting

Solution

The motor speed exceeds
the motor rated speed when
the servo drive is switched
on.

Check if the drive is enabled
when the motor has been
driven.

Switch on the drive when
the motor is standstill.

e E612.0: Rotor locked during phase sequence auto-tuning

Cause:

Locked-rotor occurred during phase sequence auto-tuning.

Cause

Troubleshooting

Solution

1. Locked-rotor occurred in
mechanical equipment.

Stop the motor and push it
to check whether locked-
rotor occurred.

If yes, eliminate the problem
and perform angle auto-
tuning (phase sequence
auto-tuning) again.

2. The data fed back by the
encoder is abnormal.

Push the motor and observe
the encoder with the
oscilloscope in
InoDriverShop. You can
determine whether the
encoder feedback is
abnormal by the following
criteria: Is there feedback? Is
the feedback data
continuous? Is the observed
displacement consistent
with the actual
displacement?

If you determine that the
feedback data of the
encoder is abnormal,
replace the encoder and
perform angle auto-tuning
(phase sequence auto-
tuning) again.

3. U,V and W power cables
are incorrectly connected or
disconnected.

Check the wiring. Use a
multimeter to check wire
breakage.

If any improper connection
is found, reconnect the
cables perform angle auto-
tuning (phase sequence
auto-tuning) again.

4. The drive/motor is faulty.

If none of the above solves
the problem, contact the
manufacturer.

If none of the above solves
the problem, contact the
manufacturer.

e E612.1: Overtravel occurred during phase sequence auto-tuning

Cause:

Overtravel occurred during phase sequence auto-tuning.
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Troubleshooting

Cause

Troubleshooting

Solution

1. The moving distance
during phase sequence
auto-tuning is too large.

2. The setting of auto-tuning
parameters does not match
the load characteristics, and
large impact occurred
during auto-tuning, resulting
in an overtravel alarm.

Check whether the
displacement is really too
large, and whether
overtravel is caused by the
setting of auto-tuning
parameters.

If the movement during
auto-tuning is too large, you
can manually reduce the
current rising slope (H32.21).

3. The data fed back by the
encoder is abnormal. A false
alarm is raised.

Observe the encoder with
the oscilloscope in
InoDriverShop. You can
determine whether the
encoder feedback is
abnormal by the following
criteria: Is the feedback
operation continuous? Is the
observed displacement
consistent with the actual
displacement?

If the encoder feedback data
is abnormal, replace the
encoder, and then identify
the angle/phase sequence
again.

e E612.3: Large encoder jitter during phase sequence auto-tuning

Cause:

Large encoder jitter during phase sequence auto-tuning.

Cause

Troubleshooting

Solution

Encoder feedback data has
large jitter.

Check whether the encoder
jitters abnormally at
standstill.

o« Check the wiring of the
encoder.

o Check for external
electromagnetic
interference. Install a
magnetic ring and use
shielded cables as
necessary.

o Manually increase H32.24/
H32.25.

e E612.4: Phase sequence auto-tuning failed. Auto-tuning timeout.

Cause:

Phase sequence auto-tuning failed. Auto-tuning timeout.
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Cause

Troubleshooting

Solution

o If the phase sequence
auto-tuning process is not
completed in 30 seconds, a
timeout alarm is raised.

« Due to external
disturbance (such as
vibration of other parts on
the bench), the completion
condition of angle auto-
tuning cannot be met.

« The feedback data of the
encoder is subjected to
poor characteristics,
interference or anomaly,
and the completion
condition of angle auto-
tuning cannot be met.

« Check for vibrating parts
on the bench.

« Observe the encoder with
the oscilloscope in
InoDriverShop. You can
determine whether the
encoder feedback is
abnormal by the following
criteria: Is there feedback?
Is the feedback data
continuous? Is the
observed displacement
consistent with the actual
displacement? Is there
abnormal jitter during
standby?

» Check the encoder wiring
to ensure that the shielded
cables are effectively
connected. If the encoder
data is abnormal, replace
the encoder and identify
the phase sequence again.

« Adjust the phase sequence
auto-tuning parameters
properly and reduce the
completion conditions of
the auto-tuning. For
example, you can increase
the operation/standstill
evaluation threshold as
appropriate.

e E619.0: Absolute accuracy compensation parameter setting error

Cause:

The accuracy compensation interval is set to 0.

Cause

Troubleshooting

Solution

The accuracy compensation
interval(H03.64) is set to 0.

Check whether H03.64 is set
to 0.

Set the correct
compensation interval.

e E619.1: Absolute accuracy compensation overflow

Cause:

= Theinput quadrature pulse frequency (quadruple) is greater than 1/(H33.74 x

25 ns).

= The number of compensated pulses at a time is greater than 1.

Cause

Troubleshooting

Solution

« The input quadrature pulse
frequency (quadruple) is
greater than 1/(H33.74 x 25
ns).

o The number of
compensated pulses at a
time is greater than 1.

o Check the motor speed at
the alarm time.

o Check the compensation
table to see if thereis a
length greater than 1 index
interval.

« Reduce motor speed.
o Load the correct error
compensation table.

e E620.0: Motor overload
Cause:

The accumulative heat of the motor reaches the fault threshold.
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Cause

Troubleshooting

Solution

1. The motor and encoder
cables are connected
incorrectly or in poor
contact.

Check the wiring between
the servo drive, servo motor
and the encoder according
to the correct “wiring
diagram”.

Connect the cables
according to the wiring
diagram.

It is recommended to use
the cables provided by
Inovance.

When customized cables are
used, prepare and connect
the customized cables
according to the wiring
instructions.

2. The load is so heavy that
the effective torque
outputted by the motor
keeps exceeding the rated
torque.

3. Acceleration/deceleration
is too frequent or the load
inertia is too large.

Check the overload
characteristics of the servo
drive or servo motor.

Check whether the average
load rate (HOb.12) of the
servo drive keeps exceeding
100.0%.

Calculate the mechanical
inertia ratio or perform
inertia auto-tuning. Check
the value of H08.00 (Load
inertia ratio).

Confirm the individual
operation cycle when the
servo motor operates
cyclically.

Use a servo drive of higher
capacity and a matching
servo motor, or reduce the
load and increase the
acceleration/deceleration
time.

Increase the acceleration/
deceleration time during
single-cycle running.

4. The gain adjustment is
improper or the stiffness is
too high.

Check whether the motor
vibrates and generates
unusual noise during
operation.

Readjust the gain.

5. The servo drive model or
motor model is set
improperly.

Check the motor model
(H00.05) and drive model
(H01.10) stored in the bus
encoder.

Check the servo drive
nameplate and set the servo
drive model (H01.10) and
motor model properly
according to section "Model
Number and Nameplate" in
SV670-INT Series Servo Drive
Hardware Guide.
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Cause Troubleshooting Solution

Check the reference and

motor speed (H0b.00)

through the software tool or

keypad.

« References in the position
control mode: HOb.13
(Input position reference

6. The motor is stalled due counter)

to mechanical factors, « References in the speed Rectify the mechanical-
resulting in overload during | control mode: HOb.01 related problem.
operation. (Speed reference)

« References in the torque
control mode: HOb.02
(Internal torque reference)

Check whether the reference

value is not 0 but the motor

speed is 0 rpm in the
corresponding mode.

The fault persists after the
7.The servo drive is faulty. | servo drive is powered off Replace the servo drive.
and on again.

Note

When this fault occurs, stop the servo drive for at least 30s before further operations.

e E620.1: Overload current limit mode, motor overloaded
Cause:

Overload current limit mode, motor overloaded.
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Cause

Troubleshooting

Solution

1. The load is so heavy that
the effective torque
outputted by the motor
keeps exceeding the rated
torque.

2. Acceleration/deceleration
is too frequent or the load
inertia is too large.

3. The motor and encoder
cables are connected
incorrectly or in poor
contact.

4. The gain adjustment is
improper or the stiffness is
too high.

5. The motor is stalled due
to mechanical factors,
resulting in overload during
operation.

6. The servo drive is faulty.

Check the overload
characteristics of the servo
drive or servo motor.

Check whether the average
load rate (HOb.12) of the
servo drive keeps exceeding
100.0%.

« Use a servo drive of higher
capacity and a matching
servo motor.

o Reduce the load and
increase the acceleration/
deceleration time.

e E621.0: Overload current limiting torque attained

Cause:

Overload current limiting torque is attained.

Cause

Troubleshooting

Solution

1. The load is so heavy that
the effective torque
outputted by the motor
keeps exceeding the rated
torque.

2. Acceleration/deceleration
is too frequent or the load
inertia is too large.

3. The motor and encoder
cables are connected
incorrectly or in poor
contact.

4. The gain adjustment is
improper or the stiffness is
too high.

5. The motor is stalled due
to mechanical factors,
resulting in overload during
operation.

6. The servo drive is faulty.

o Check the overload
characteristics of the servo
drive or servo motor.
Check whether the average
load rate (HOb.12) of the
servo drive keeps
exceeding 100.0%.

« Detect whether the value
of H32.78 is set too high.
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« Use a servo drive of higher
capacity and a matching
servo motor.

o Reduce the load and
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Troubleshooting

e E630.0: motor rotor locked over-temperature

Cause:

The actual motor speed is lower than 10rpm but the torque reference reaches the
limit, and such status lasts for the time defined by HOA.32.

Cause

Troubleshooting

Solution

1. U/V/W output phase loss,
wire breakage or incorrect
phase sequence occurs on
the servo drive.

Perform motor trial run
without load and check
cable connections and the
phase sequence.

Re-connect the cables
according to the wiring
diagram or replace the
cables.

2. The motor parameters
(especially the number of
pole pairs) are set
improperly and motor angle
auto-tuning is not
performed.

View parameters in group
HOO0 to check whether the
number of pole pairs are set
properly.

Perform angle auto-tuning
on the motor several times
and check whether the value
of H00.28 is consistent
during angle auto-tuning.

Modify motor parameter
values or replace the drive.

3. The communication
commands are being
disturbed.

Check whether jitter occurs
on the commands sent from
the host controller and
whether EtherCAT
communication is being
disturbed.

Check whether the
communication line
between the host controller
and the servo drive is being
disturbed.

4. The motor is stalled due
to mechanical factors.

Check the reference and
motor speed (H0b.00)
through the software tool or
keypad.

« References in the position
control mode: HOb.13
(Input position reference
counter)

« References in the speed
control mode: HOb.01
(Speed reference)

« References in the torque
control mode: H0b.02
(Internal torque reference)

Check whether the reference

value is not 0 but the motor

speed is 0 rpm in the
corresponding mode.

Check the current feedback

(torque reference)

waveform.
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Troubleshooting

Note

When this fault occurs, stop the servo drive for at least 30s before further operations.

o E640.0: IGBT over-temperature

Cause:

The IGBT junction temperature reaches the fault threshold defined by HOA.18.

Cause

Troubleshooting

Solution

1. The ambient temperature
is too high.

Measure the ambient
temperature.

Improve the cooling
conditions of the servo drive
to lower down the ambient
temperature.

2. The servo drive is
restarted repeatedly to reset
the overload fault.

Check the fault records (set
HO0b.33 and check HOb.34)
for any overload fault/
warning (E620.0, E630.0,
E650.0, E909.0, E920.0,
£922.0).

Change the fault reset
method. After overload
occurs, wait for 30s before
reset. Increase the
capacities of the servo drive
and servo motor. Increase
the acceleration/
deceleration time and
reduce the load.

3. The fan is damaged.

Check whether the fan
works properly during
operation.

Replace the servo drive.

4. The servo drive is installed
in a wrong direction and the
clearance between servo
drives is improper.

Check whether the servo
drive is installed properly.

Install the servo drive
according to the installation
requirements.

5. The servo drive is faulty.

The fault persists even
though the servo drive is
restarted five minutes after
power-off.

Replace the servo drive.

Note

When this fault occurs, stop the servo drive for at least 30s before further operations.

e E640.1: Flywheel diode overtemperature

Cause:

The temperature of the flywheel diode reaches the fault threshold defined by

HOA.18.
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Cause

Troubleshooting

Solution

1. The ambient temperature
is too high.

Measure the ambient
temperature.

Improve the cooling
conditions of the servo drive
to lower down the ambient
temperature.

2. The servo drive is
restarted repeatedly to reset
the overload fault.

Check the fault records (set
HO0b.33 and check HOb.34)
for any overload fault/
warning (E620.0, E630.0,
E650.0, E909.0, E920.0,
£922.0).

Change the fault reset
method. After overload
occurs, wait for 30s before
reset. Increase the
capacities of the servo drive
and servo motor. Increase
the acceleration/
deceleration time and
reduce the load.

3. The fan is damaged.

Check whether the fan
works properly during
operation.

Replace the servo drive.

4. The servo drive is installed
in a wrong direction and the
clearance between servo
drives is improper.

Check whether the servo
drive is installed properly.

Install the servo drive
according to the installation
requirements.

5. The servo drive is faulty.

The fault persists even
though the servo drive is
restarted five minutes after
power-off.

Replace the servo drive.

Note

When this fault occurs, stop the servo drive for at least 30s before further operations.

e E650.0: Heatsink overtemperature

Cause:

The temperature of the servo drive power module is higher than the
overtemperature threshold.
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Cause

Troubleshooting

Solution

1. The ambient temperature
is too high.

Measure the ambient
temperature.

Improve the cooling
conditions of the servo drive
to lower down the ambient
temperature.

2. The servo drive is
restarted repeatedly to reset
the overload fault.

Check the fault records (set
HO0b.33 and check HOb.34)
for any overload fault/
warning (E620.0, E630.0,
E650.0, E909.0, E920.0,
£922.0).

Change the fault reset
method. After overload
occurs, wait for 30s before
reset. Increase the
capacities of the servo drive
and servo motor. Increase
the acceleration/
deceleration time and
reduce the load.

3. The fan is damaged.

Check whether the fan
works properly during
operation.

Replace the servo drive.

4. The servo drive is installed
in a wrong direction and the
clearance between servo
drives is improper.

Check whether the servo
drive is installed properly.

Install the servo drive
according to the installation
requirements.

5. The servo drive is faulty.

The fault persists even
though the servo drive is
restarted five minutes after
power-off.

Replace the servo drive.

Note

When this fault occurs, stop the servo drive for at least 30s before further operations.

e E660.0: Motor overtemperature

Cause:

The temperature of the air-cooled motor is too high.

Cause

Troubleshooting

Solution

The temperature of the air-
cooled motor is too high.

Measure whether the
temperature of the air-
cooled motor is too high.

Cool the motor down.

e E661.0: STune failure
Cause:

During STune operation, the gain drops to the lower limit.

= Position loop gain <5.

= Speed loop gain <5.

= Model loop gain < 10.
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Troubleshooting

Cause

Troubleshooting

Solution

During STune operation, the
gain drops to the lower limit.
« Position loop gain <5.

« Speed loop gain <5.

« Model loop gain < 10.

Check if vibration resonance
is properly suppressed in the
system. The torque vibration
amplitude exceeds the
setpoint of H09.11.

o Set the notch manually.

« Modify the electronic gear
ratio to improve the
command resolution,
increase the command
filter time constant in the
parameter configuration
interface.

o Check whether the
machine suffers from
periodic fluctuation.

o Set H09.58 to 1 to clear
resonance suppression
parameters, and perform
STune again.

e E662.0: ETune failure
Cause:

Check whether resonance that occurred during ETune operation cannot be

suppressed.

Cause

Troubleshooting

Solution

1. Check whether resonance
cannot be suppressed
during ETune operation.

Check whether there is
abnormal noise or torque
fluctuation during
operation.

1. Set the notch manually
when vibration cannot be
suppressed
automatically.

2. Modify the electronic gear
ratio to improve the
command resolution,
increase the command
filter time constant in the
parameter configuration
interface.

3. Increase the value of
H09.11 as appropriate.

4. Check whether the
current of the machine
fluctuates periodically.

5. Check whether the
positioning threshold is
too low. Increase the
reference acceleration/
deceleration time.
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e E664.0: Resonance too strong

Cause:

Resonance occurs on the servo system and the torque fluctuation amplitude is
higher than the value of H09.54.

Cause

Troubleshooting

Solution

Resonance occurs on the
servo system and the torque
fluctuation amplitude is
higher than the value of
H09.54.

Check whether there is
abnormal noise or torque
fluctuation during
operation.

1. Check whether the inertia
ratio or loop gain
parameters are set
properly.

2. Check whether resonance
parameters are set
properly.

3. Increase the value of
H09.54 or set H09.54 to 0
to disable this function.

e E720.0: Wrong encoder interface

Cause:

The drive does not support the selected encoder interface.

Cause

Troubleshooting

Solution

The drive does not support
the selected encoder
interface.

Check whether H32.01 and
HOF.06 are set properly. If
the gantry function is turned
on, check whether the
gantry function conflicts
with the master encoder or
full closed-loop encoder
setting.

1. Check whether the signal
cable required by the
current encoder interface
scheme exceeds the
upper limit of a single
interface.

2. Modify H32.01 and
HOF.01.

e E731.0: Encoder multi-turn data lost

Cause:

Encoder multi-turn data is lost.
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Troubleshooting

Cause

Troubleshooting

Solution

1. The battery of the first
encoder is not connected
during power-off.

Check whether the battery is
connected during power-off.

Set H0d.20 to 1 to clear the
fault.

2. The battery voltage of the
first encoder is lower than
2.9V.

Measure the battery voltage.

Use a new battery with the
matching voltage.

3. The first encoder is
interfered with by a strong
magnetic field.

Check whether the encoder
is in a strong magnetic field.

Remove the magnetic field
and set H0d.20 to 1 to clear
the error.

e E733.0: Encoder multi-turn counting error

Cause:

An encoder multi-turn counting error occurs.

Cause

Troubleshooting

Solution

The encoder is faulty.

Set H0d.20 to 2 to clear the
fault, but E733.0 persists
after restart.

Replace the motor.

e E735.0: Encoder multi-turn counting overflow

Cause:

A multi-turn counting overflow occurs on the absolute encoder.

Cause

Troubleshooting

Solution

The number of forward
revolutions exceeds 32767
or the number of reverse
revolutions exceeds 32768.

Check whether the value of
HOb.70 (Number of absolute
encoder revolutions) reach
32767 or 32768 when the
servo drive works in the
absolute linear mode
(H02.01=1).

e ET740.0: Absolute encoder communication timeout

Cause:

Set H0d.20 to 2 to power on
again. Perform homing if
necessary.

Communication timeout occurs on the absolute encoder.
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Troubleshooting

Cause

Troubleshooting

Solution

The communication
between the servo drive and
the encoder times out.

Check the wiring of the
encoder and power on the
servo drive again.

1. Check whether the
encoder version (H00.04)
is set properly.

2. Check whether the servo
drive software version
(H01.00).

3. Check the encoder cable
connections.

4. Replace the servo motor.

e ET740.2: Absolute encoder error

Cause:

A communication error occurs on the RX side of the encoder.

Cause

Troubleshooting

Solution

An error occurs on the
communication between the
servo drive and the encoder.

Check whether the value of
HO0b.28 is not 0.

1. Check whether H00.00
(Motor code) is set
properly.

2. Check whether the
encoder cable is
connected properly.

3. Check whether the servo
drive and motor are
grounded properly. You
can wind a magnetic ring
on the encoder cable to
reduce interference.

e ET740.3: Absolute encoder single-turn calculation error

Cause:

Internal fault of the encoder.

Cause

Troubleshooting

Solution

An internal fault occurs on
the encoder.

Check whether bit7 of
HOb.28 is set to 1.

1. Check whether the
encoder version (H00.04)
is proper.

2. Check whether the
encoder cable is proper.

3. Replace the motor.

e E740.6: Encoder data write error

Cause:
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The attempt to write the encoder data fails.

Cause

Troubleshooting

Solution

An error occurs when writing
the position offset after
angle auto-tuning.

Replace with a new encoder
cable. If the fault no longer
occurs after cable
replacement, it indicates the
original encoder cable is
damaged. Keep the motor in
a certain position, power on
the system several times
and observe the change of
HOb.17 (Electrical angle).
The electrical angle
deviation should be within
+30° when the motor
position does not change.

Use a new encoder cable. If
the fault persists after the
encoder cable is replaced,
the encoder may be faulty.
In this case, replace the
servo motor.

e ET740.9: Encoder data transmit delay is too long

Cause:

The encoder data transmit delay is set to exceed one current loop period.

Cause

Troubleshooting

Solution

1. The value of H01.59 is set
too large.

2. Too many encoder data
bits.

Power off and restart the
drive.

Decrease the value of
HO01.59.

Use an encoder with fewer
data bits.

e ET755.0: Nikon encoder communication fault

Cause:

Nikon encoder communication failure.

Cause

Troubleshooting

Solution

Nikon encoder
communication error

Perform a power cycle to
check if the error is still
reported.

Manually reset the encoder
error through HOd.21. If the
error remains, check the
encoder and its wiring.

e ET760.0: Encoder overtemperature

Cause:

The temperature of the absolute encoder is too high.

Cause

Troubleshooting

Solution

The temperature of the
absolute encoder is too
high.

Measure the encoder or
motor temperature.

Switch off the S-ON signal to
wait for the encoder to cool
down.

e E765.0: 3rd party encoder over-temperature or overspeed

Cause:
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Motor overtemperature

Cause

Troubleshooting

Solution

Motor overtemperature

Check if the ambient
temperature or the average
load rate is too high.

Switch off the S-ON signal to
wait for the encoder to cool
down.

e ET770.0: Fully-closed input phase A wire breakage

Cause:

Fully-closed phase A input differential voltage wire breakage.

Cause

Troubleshooting

Solution

Fully-closed phase A input
differential voltage wire
breakage

Measure the phase AB
differential voltage to check
ifitis below 2.5V.

Adjust the fully-closed loop
phase A input voltage.

e E770.1: Fully-closed loop input phase B wire breakage

Cause:

Fully-closed phase B input differential voltage wire breakage.

Cause

Troubleshooting

Solution

Fully-closed phase B input
differential voltage wire
breakage

Measure the phase B
differential voltage to check
ifitis below 2.5V.

Adjust the fully-closed loop
phase B input voltage.

e ET770.2: Fully-closed loop input phase Z wire breakage

Cause:

Fully-closed phase Z input differential voltage wire breakage.

Cause

Troubleshooting

Solution

Fully-closed phase Z input
differential voltage wire
breakage

Measure the phase Z
differential voltage to check
ifitis below 2.5V.

Adjust the fully-closed loop
phase Z input voltage.

e E939.0: Motor power cable failure

Cause:

At least one phase of the motor is disconnected.
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Cause

Troubleshooting

Solution

1. One or two phases of the
motor power cable are
disconnected.

Check the wiring of U/V/W
power cables.

1. Check whether the power
cables are disconnected
or in poor contact. Re-
connect the power cables.

2. Replace the servo motor.

2. The actual current loop
gain is set improperly.

The power cable is not
disconnected. The current
feedback and torque
reference follow are
abnormal. Perform inductive
resistance auto-tuning and
current loop auto-tuning
again.

Perform inductive resistance
auto-tuning and current
loop auto-tuning again.

e [994.0: Station number conflict

Cause:

CANlink station No. conflict

Cause

Troubleshooting

Solution

CANlink station No. conflict

Check the setpoint of
HOE.00.

Rectify the value of HOE.0O.

e EA33.0: Encoder read/write check error

Cause:

Internal parameters of the encoder are abnormal.

Cause

Troubleshooting

Solution

1. The serial incremental
encoder cable is
disconnected or loose.

Check the wiring.

Check whether the encoder
cables are connected
incorrectly, disconnected, or
in poor contact. If the motor
cables and encoder cables
are bundled together,
separate them.

2. An error occurs when
reading/writing the serial
incremental encoder
parameters.

If the fault persists after the
servo drive is powered off
and on repeatedly, the
encoder is faulty.

Replace the servo motor.

e EA34.0: Abnormal Hall state

Cause:

Hall signal output is all high or all low.
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Cause

Troubleshooting

Solution

Hall signal output is all high
or all low.

Check the wiring of the Hall
sensor. Collect the states of
the Hall sensor with the
oscilloscope in
InoDriverShop. Push the
motor, and observe whether
there is 0 or 7 in the states.

1. Check the U,Vand W
wiring of the Hall sensor.
If the alarm persists after
several power cycling, the
Hall sensor must be faulty
and you must replace it.

2. Check whether the
encoder shield is
connected properly.

3. If a phase of the Hall
sensor is connected
incorrectly, you can
adjust the level active
state of a single phase
through H32.55.

e EA34.1: Dynamic Hall auto-tuning error

Cause:

Dynamic Hall auto-tuning error.

Cause

Troubleshooting

Solution

Anomaly was found during
electrical angle evaluation.

1. Check whether the motor
can move normally.

2. Check whether the Hall
signal output corresponds
to the electrical angle
change.

1. Ensure that the motor can
move on one side
regardless of the limit.

2. If the motor parameters
are normal, but one Hall
signal change does not
correspond to a 60°
electrical angle
approximately after
several tests, the Hall
signal output must be
abnormal and you must
replace the Hall sensor.

e EA34.2: Static Hall auto-tuning error

Cause:

Failed to enable static Hall auto-tuning.
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Cause

Troubleshooting

Solution

Failed to enable static Hall
auto-tuning.

1: Check whether the motor
is connected to an
incremental encoder.

Only motors with an
incremental encoder
support static Hall auto-
tuning.

2. Check whether H32.62 is 1
when HOA.13 is set to 6.

If not, perform dynamic Hall
auto-tuning again.

e EBO00.0: Position deviation too large

Cause:

The position deviation in the position control mode is larger than the setpoint of
6065h (Threshold of excessive position deviation).

Cause

Troubleshooting

Solution

1. U/V/W output phase loss
or incorrect phase sequence
occurs on the servo drive.

Perform a no-load trial run
on the motor and check the
wiring.

Re-connect the cables
according to the wiring
diagram or replace the
cables.

2. The servo drive U/V/W
cables or the encoder cable
is disconnected.

Check the wiring.

Connect the cables again.
The servo drive power
cables must be connected in
the correct order at both
ends. If necessary, replace
all cables and ensure a
reliable connection.

3. The motor is stalled due
to mechanical factors.

4. The servo drive gain is too
low.

Check the reference and
motor speed (H0b.00)
through the software tool or
keypad.

« References in the position
control mode: HOb.13
(Input position reference
counter)

« References in the speed
control mode: HOb.01
(Speed reference)

« References in the torque
control mode: HOb.02
(Internal torque reference)

Check whether the reference

value is not 0 but the motor

speed is 0 rpm in the
corresponding mode.

Check the position loop gain
and speed loop gain of the
servo drive.

1st gain set: H08.00...H08.02
2nd gain set: H08.03...H08.05

Rectify the mechanical-
related problem.

Adjust the gain values
manually or perform gain
auto-tuning.
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Cause

Troubleshooting

Solution

5. The position reference
increment is too large.

Position control mode:

« In CSP mode, check the
gear ratio 6091.01h/
6091.02h to determine the
position reference
increment for an individual
synchronization period and
convert it to the speed
information.

o In PP mode, check the gear
ratio 6091.01h/6091.02h
and determine the 6081h
(Profile velocity).

« In HM mode, check the
gear ratio 6091.01h/
6091.02h, and determine
6099.01h and 6099.02h.

o CSP: Decrease the position
reference increment per
synchronization period.
The host controller should
cover the position ramp
when generating
references.

o PP: Decrease the value
6081h or increase the
acceleration/deceleration
ramp (6083h, 6084h).

o HM: Decrease 6099.01h and
6099.02h or increase the
acceleration/deceleration
ramp (609Ah).

« Decrease the gear ratio
according to actual
conditions.

6. The value of 6065h is
insufficient for the operating
conditions.

Check the value of 6065h.

Increase the setpoint of
6065h.

7. The servo drive/motor is
faulty.

Monitor the operating
waveform using the
oscilloscope function of
Inovance commissioning
software and check whether
the operating waveform
includes the following
information:

position reference, position
feedback, speed reference,
torque reference

If the position reference is
not 0 but the position
feedback is always 0, replace
the servo drive or motor.

e EBO00.1: Position deviation overflow

Cause:

The position deviation is too large.
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Cause

Troubleshooting

Solution

1. U/V/W output phase loss
or incorrect phase sequence
occurs on the servo drive.

Perform a no-load trial run
on the motor and check the
wiring.

Re-connect the cables
according to the wiring
diagram or replace the
cables.

2. The servo drive U/V/W
cables or the encoder cable
is disconnected.

Check the wiring.

Connect the cables again.
The servo drive power
cables must be connected in
the correct order at both
ends. If necessary, replace
all cables and ensure a
reliable connection.

3. The motor is stalled due
to mechanical factors.

Check the reference and
motor speed (H0b.00)
through the software tool or
keypad.

« References in the position
control mode: HOb.13
(Input position reference
counter).

« References in the speed
control mode: HOb.01
(Speed reference).

« References in the torque
control mode: HOb.02
(Internal torque reference).

Check whether the reference

value is not 0 but the motor

speed is 0 rpm in the
corresponding mode.

Rectify the mechanical-
related problem.

4. The servo drive gain is too
low.

Check the position loop gain

and speed loop gain of the

servo drive.

o 1st gain set: H08.00...
H08.02

« 2nd gain set: H08.03...
H08.05

Adjust the gain values
manually or perform gain
auto-tuning.
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Cause

Troubleshooting

Solution

5. The position reference
increment is too large.

Position control mode:

« In CSP mode, check the
gear ratio 6091.01h/
6091.02h to determine the
position reference
increment for an individual
synchronization period and
convert it to the speed
information.

o In PP mode, check the gear
ratio 6091.01h/6091.02h
and determine the 6081h
(Profile velocity).

« In HM mode, check the
gear ratio 6091.01h/
6091.02h, and determine
6099.01h and 6099.02h.

o CSP: Decrease the position
reference increment per
synchronization period.
The host controller should
cover the position ramp
when generating
references.

o PP: Decrease the value
6081h or increase the
acceleration/deceleration
ramp (6083h, 6084h).

o HM: Decrease 6099.01h and
6099.02h or increase the
acceleration/deceleration
ramp (609Ah).

Decrease the gear ratio

according to actual

conditions.

6. The value of 6065h is
insufficient for the operating
conditions.

Check the value of 6065h.

Increase the setpoint of
6065h.

7. The servo drive/motor is
faulty.

Monitor the operation
waveform through the
oscilloscope function in the
software tool: position
references, position
feedback, speed references,
and torque references.

If the position reference is
not 0 but the position
feedback is always 0, replace
the servo drive or motor.

e EBO01.0: Position reference increment too large

Cause:

The pulse reference increment exceeds the excessive reference threshold three

times consecutively.

Cause

Troubleshooting

Solution

The pulse reference
increment exceeds the
excessive reference
threshold three times
consecutively.

Check whether the baud
rate of pulse reference input
exceeds HOA.09.

1. Increase the value of
HOA.09.

2. Reduce the baud rate of
pulse input.

e EBOL.1: Individual position reference increment too large

Cause:

The target position increment is too large.
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Cause Troubleshooting Solution

1. Check whether the
maximum speed of the
motor fulfills the
application requirement.
If yes, reduce the target
position reference
increment, which is to
lower the profile
reference speed. If not,
replace the servo motor.

Check the variation between o
2. Before switching the

The target position two adjacent target )
increment is too large. positions using the software mode or enabling the
tool. servo drive, check

whether the target
position is aligned with
current position feedback.

3. The communication
sequence of the host
controller is abnormal,
leading to slave data
error. Check the
communication sequence
of the host controller.

e EBO01.2: Position reference increment too large continuously
Cause:

The target position increment is too large continuously.
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Cause

Troubleshooting

Solution

The target position
increment is too large
continuously.

Check the variation between
two adjacent target
positions using the software
tool.

1. Check whether the
maximum speed of the
motor fulfills the
application requirement.
If yes, reduce the target
position reference
increment, which is to
lower the profile
reference speed. If not,
replace the servo motor.

2. Before switching the
mode or enabling the
servo drive, check
whether the target
position is aligned with
current position feedback.

3. The communication
sequence of the host
controller is abnormal,
leading to slave data
error. Check the
communication sequence
of the host controller.

e EBO01.3: Command overflow

Cause:

The target position is still in the process of transmission when the servo limit or
software position limit signal is activated and the 32-bit upper/lower limit is

reached.

Cause

Troubleshooting

Solution

The target position is still in
the process of transmission
when the servo limit or
software position limit
signal is activated and the
32-bit upper/lower limit is
reached.

Check whether the host
controller continues sending
commands after overtravel
alarm is reported by the
servo drive.

1. Detect the servo limit
signal (bit0 and bit1 of
60FDh is recommended)
through the host
controller.

2. Stop sending limit
direction commands
when an active servo limit
signal is detected by the
host controller.
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e EBO02.0: Position deviation exceeding threshold in fully closed-loop

Cause:

The absolute value of position deviation in fully closed-loop mode exceeds the
value of HOF.08 (Excessive position deviation threshold in fully closed-loop mode).

Cause

Troubleshooting

Solution

1. U/V/W output phase loss
or incorrect phase sequence
occurs on the servo drive.

Perform a no-load trial run
on the motor and check the
wiring.

Re-connect the cables
according to the wiring
diagram or replace the
cables.

2. The servo drive U/V/W
cables or the encoder cable
is disconnected.

Check the wiring.

Connect the cables again.
The servo drive power
cables must be connected in
the correct order at both
ends. If necessary, replace
all cables and ensure a
reliable connection.

3. The motor is stalled due
to mechanical factors.

Check the reference and
motor speed (H0b.00)
through the software tool or
keypad.

References in the position
control mode: HOb.13 (Input
position reference counter)
References in the speed
control mode: HOb.01
(Speed reference)
References in the torque
control mode: HOb.02
(Internal torque reference)
Check whether the reference
value is not 0 but the motor
speed is 0 rpm in the
corresponding mode.

Rectify the mechanical-
related problem.

4. The servo drive gain is too
low.

Check the position loop gain
and speed loop gain of the
servo drive.

1st gain set: H08.00...H08.02
2nd gain set: H08.03...H08.05

Adjust the gain values
manually or use gain auto-
tuning.
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Cause

Troubleshooting

Solution

5. The input pulse frequency
is high.

When the position reference
source is pulse reference,
check whether the input
pulse frequency is too high
or whether the acceleration/
deceleration time is set to 0
or an excessively low value.

Reduce the position
reference frequency or the
electronic gear ratio.

If position pulses are
outputted through the host
controller, you can set the
acceleration/deceleration
time through the host
controller directly. If not,
increase the values of
H05.04 and HO05.06.

6. The value of HOF.08 is
insufficient for the operating
conditions.

Check the value of HOF.08.

Increase the setpoint of
HOF.08.

7. The servo drive/motor is
faulty.

Monitor the operation
waveform through the
oscilloscope function in the
software tool: position
references, position
feedback, speed references,
and torque references.

If the position reference is
not 0 but the position
feedback is always 0, replace
the servo drive or motor.

e EBO02.1: Fully closed-loop position deviation overflow

Cause:

The absolute value of the fully closed-loop position deviation is greater than 231,

Cause

Troubleshooting

Solution

1. U/V/W output phase loss
or incorrect phase sequence
occurs on the drive.

Perform a no-load trial run
on the motor and check the
wiring.

Re-connect the cables
according to the wiring
diagram or replace the
cables.

2. The drive U/V/W cables or
the encoder cable is
disconnected.

Check the wiring.

Connect the cables again.
The drive power cables must
be connected in the correct
order at both ends. If
necessary, replace all cables
and ensure a reliable
connection.
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Cause Troubleshooting Solution

Check the reference and

motor speed (H0b.00)

through the software tool or

keypad.

« References in the position
control mode: HOb.13
(Input position reference

counter).
3. The motor is stalled due | e References in the speed Rectify the mechanical-
to mechanical factors. control mode: HOb.01 related problem.

(Speed reference).

« References in the torque
control mode: HOb.02
(Internal torque reference).

Check whether the reference

value is not 0 but the motor

speed is 0 rpm in the
corresponding mode.

Check the position loop gain
and speed loop gain of the

. o servo drive. Adjust the gain values
4. The servo drive gain is too « 1st gain set: H08.00... manually or perform gain
low. H08.02 auto-tuning.
« 2nd gain set: H08.03...
H08.05

o IP/CSP: Decreases the
position reference
increment per
synchronization period.
The host controller should
cover the position ramp
when generating

Position control mode:

« In IP/CSP mode, check the
gear ratio 6091.01h/
6091.02h to determine the
position reference
increment for an individual
synchronization period and

. references.
. he speed
5. The position reference convertittot P :
. posit information. o PP: Decreases the value of
increment is too large. 6081h or decreases the

o In PP mode, check the gear
ratio 6091.01h/6091.02h
and determine the 6081h
(Profile velocity).

« In HM mode, check the
gear ratio 6091.01h/
6091.02h, and determine
6099.01h and 6099.02h.

acceleration/deceleration
ramp (6083h, 6084h).

o HM: Decreases 6099.01h
and 6099.02h or decreases
the acceleration/
deceleration ramp (609Ah).
Reduce the gear ratio as
needed.
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Cause

Troubleshooting

Solution

6. The value of HOF.08 is
insufficient for the operating
conditions.

Check the value of 6065h.

Increase the setpoint of
6065h.

7. The servo drive/motor is
faulty.

Monitor the operating
waveform using the
oscilloscope function of
Inovance commissioning
software and check whether
the operating waveform
includes the following
information: position
reference, position
feedback, speed reference,
torque reference

If the position reference is
not 0 but the position
feedback is always 0, replace
the servo drive or motor.

e EBO03.0: Electronic gear ratio beyond the limit-H05.02

Cause:

The electronic gear ratio exceeds the limit: [0.001, 4000 x Encoder resolution/

10000].

Cause

Troubleshooting

Solution

The electronic gear ratio
converted by converted
exceeds the maximum gear
ratio or is less than the
minimum gear ratio.

Check if the electronic gear
ratio is within the range of
0.001-4000 X Encoder
resolution/10000.

Change the value of H05.02.

e EBO03.1: Electronic gear ratio beyond the limit-Electronic gear ratio 1

Cause:

The electronic gear ratio exceeds the limit: [0.001, 4000 x Encoder resolution/

10000].

Cause

Troubleshooting

Solution

Electronic gear ratio 1
exceeds the maximum gear
ratio or is less than the
minimum gear ratio.

Check if the electronic gear
ratio is within the range of
0.001-4000 X Encoder
resolution/10000.

Change the values of
H05.07/H05.09.

e EBO03.2: Electronic gear ratio beyond the limit-Electronic gear ratio 2

Cause:

Electronic gear ratio 2 exceeds the limit: [0.001, 4000 x Encoder resolution/10000].
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Cause

Troubleshooting

Solution

Electronic gear ratio 2
exceeds the maximum gear
ratio or is less than the
minimum gear ratio.

Check if the group 2
electronic gear ratio is
within the range of
0.001-4000 X Encoder
resolution/10000.

Change the values of
H05.11/H05.13.

e EDO02.0: Modbus communication timeout

Cause:

Modbus communication timeout

Cause

Troubleshooting

Solution

Modbus communication
timeout

Increase the value of HOE.83.

Determine the Modbus
access cycle by frame grab.

e EDO03.0: CANLink communication failure

Cause:

The master is offline.

Cause

Troubleshooting

Solution

The master is offline.

1. Increase the heartbeat
threshold of the master
station.

2. Check the wiring.

Capture frames to ensure
that the master station is
online.

e EDO04.0: CANopen communication timeout

Cause:

The slave reaches the time configured by the consumer or the node guarding time.

Cause

Troubleshooting

Solution

The slave reaches the time
configured by the consumer
or the node guarding time.

Check whether the
heartbeat frame cycle of the
host controller is normal by
frame grab.

Check whether all CAN
nodes are online, or check
the CANopen configuration,
reset the node or
communication.

e EDO05.0: CANopen communication initialized

Cause:

After the motor is enabled, errors such as slave offline, heartbeat abnormal, load
ratio too high, data frame loss, and false master reset occurred when NMT
changes to the initialization state.
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Cause

Troubleshooting

Solution

After the motor is enabled,
errors such as slave offline,
heartbeat abnormal, load
ratio too high, data frame
loss, and false master reset
occurred when NMT changes
to the initialization state.

Check whether the reset
frame is received during
operation by capturing
frames.

Reset the NMT node. When
changing the NMT, disable
the output stage.

1. Use shielded cables to
prevent interference.

2. Ground the servo drive
properly.

3. Ensure the load rate is
proper.

4. If asynchronous
transmission is
configured, ensure the
suppression time is set
properly.

5. Ensure no false reset
frame is triggered by the
host controller.

6. Ensure the termination

resistor is installed.

e EDO08.0: CANopen bus PDO transmission length error

Cause:

The length of the content transmitted by PDO is inconsistent with the configured

mapping length.

Cause

Troubleshooting

Solution

The length of the content
transmitted by PDO is
inconsistent with the
configured mapping length.

Check whether the PDO
transmission length is
consistent with the
configuration by capturing
frames.

Re-configure the PDO and
reset the node or
communication.

e EDI11.0: CANopen sync period error too large

Cause:

The SYNC period error exceeds the setpoint.
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Cause

Troubleshooting

Solution

The SYNC period error
exceeds the setpoint

Collect the synchronization
signal using the software
tool and calculate whether
the cycle is higher than the
fault threshold.

Check the settings of
60C2.01h and 60C2.02h and
ensure the synchronization
period is set properly.
Ensure the synchronization
period of the host controller
is set correctly and
consistent with the setting
of 60C2h.

Check the wiring between
the slave and the master.

e EE09.0: Software position limit setting error

Cause:

The lower limit of the software limit is equal to or larger than the upper limit.

Cause

Troubleshooting

Solution

The lower limit of the
software position limit is
equal to or larger than the
upper limit.

Check the values of
607D.01h and 607D.02h.

Reset the values and ensure
the former is smaller than
the latter.

e EE09.1: Home setting error

Cause:

The home offset exceeds the upper/lower limit.

Cause

Troubleshooting

Solution

1. The home offset is outside
the software position limit.

The home offset is outside
the software position limit
when the encoder works in
the incremental mode,
absolute linear mode, and
single-turn absolute mode.

Set the home offset to a
value within the software
position limit.

2. The home offset is beyond
the upper/lower limit in the
rotation mode.

The home offset is outside
the mechanical single-turn
upper/lower limit when the
encoder works in the
rotation mode.

Set the home offset to a
value within the mechanical
single-turn upper/lower
limit.

e EE09.2: Gear ratio beyond the limit

Cause:

The electronic gear ratio exceeds the limit: (0.001, 4000 x Encoder resolution/

10000).
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8.3.4

Cause

Troubleshooting

Solution

The electronic gear ratio
setpoint exceeds the limit:
(0.001, 4000 x Encoder
resolution/10000).

The gear ratio 6091.01h/
6091.02h exceeds the
preceding range.

Set the gear ratio within the
required range.

8.3.3.2 Internal Faults

When any one of the following fault occurs, contact Inovance for technical support.

E602.0: Angle auto-tuning failure
E220.0: Phase sequence incorrect
EA40.0: Parameter auto-tuning failure
E111.0: Internal parameter error

Description of Alarm Codes

e E108.0: Parameter write error

Cause:

Parameter values cannot be written to EEPROM.

Cause

Troubleshooting

Solution

An error occurs during
parameter-writing.

Modify a certain parameter,
power off and on the servo
drive again and check
whether the modification is
saved.

If the modification is not
saved and the fault persists
after the servo drive is
powered off and on
repeatedly, replace the
servo drive.

e E108.1: Parameter read error

Cause:

Parameter values cannot be read from EEPROM.

Cause

Troubleshooting

Solution

The parameter-read
operation is abnormal, and
the system indicates an
EEPROM read failure.

Modify a certain parameter,
power off and on the servo
drive again and check
whether the modification is
saved.

If the modification is not
saved and the fault persists
after the servo drive is
powered off and on
repeatedly, replace the
servo drive.

e E108.2: EEPROM write check error

Cause:

The check on the data written in EEPROM failed.
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Cause

Troubleshooting

Solution

An error occurs during
parameter-writing.

Modify a certain parameter,
power off and on the servo
drive again and check
whether the modification is
saved.

If the modification is not
saved and the fault persists
after the servo drive is
powered off and on
repeatedly, replace the
servo drive.

e E108.3: EEPROM read check error

Cause:

The check on the data read in EEPROM failed.

Cause

Troubleshooting

Solution

An error occurs during
parameter-reading.

Modify a certain parameter,
power off and on the servo
drive again and check
whether the modification is
saved.

If the modification is not
saved and the fault persists
after the servo drive is
powered off and on
repeatedly, replace the
servo drive.

e E108.4: Single data stored too many times

Cause:

Single data is stored too frequently.
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Cause

Troubleshooting

Solution

That may damage EEPROM
over time.

1. Check HOb.90 and HOb.91.
HOb.90 shows the
parameter in question or
object dictionaries (in
hexadecimal). If HOb.91=
15, HOb.90 shows internal
variables of software.

2. Check "Func Test 1"
through the oscilloscope
channel. Be sure to
display it in hexadecimal.
This channel displays the
address that EEPROM is
storing.

3. Check the storage count
through the oscilloscope
channel "Func Test 2".

1. If the alarm is caused by
manually modifying a
certain parameter or
object dictionary, there
will be no frequent
storage of a certain data
during operation, and you
can reset the fault.

2. Check the abnormal
parameter through HOb.
90 or oscilloscope
channel, and find out the
cause. For example, if the
host controller program
frequently writes
parameters through SDO,
you can modify the
program to stop it or set
HOE.01 to 0 (Do not
access EEPROM when
writing parameters or

object dictionaries).

e FE110.0: Frequency-division pulse output setting error

Cause:

Frequency-division pulse output setting error.

Cause

Troubleshooting

Solution

The number of frequency
divisions (quadrupled)
exceeds the motor
revolutions

Check the setpoint of
HO05.17.

Adjust the value of H05.17
on the basis of the motor
revolutions.

e E120.3: The motor and drive do not match in the power

Cause:

the motor and drive do not match in the rated power.

Cause

Troubleshooting

Solution

the motor and drive do not
match in the rated power.

Check rated motor voltage
and current (H00.09, H00.11)
and rated drive power
(H01.10, HO1.16).

« Replace the motor or drive.

o If the motor and drive can
work properly in spite of
the mismatch, set bit4 of
HOA.71 to 1 to shield the
alarm.
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e E121.0: Invalid S-ON command
Cause:

A redundant S-ON signal is sent when some auxiliary functions are used.

Cause Troubleshooting

Solution

Check whether auxiliary
functions (H0d.02, H0d.03,
and H0d.12) are used and DI
function 1 (FunIN.1: S-ON, S-

The Communication S-ON
signal is active when servo
drive is enabled internally.

Deactivate the DI assigned
with FunIN.1 (both hardware
DI and virtual DI).

ON signal) is active.

e E122.8: Interpolator version mismatch
Cause:

Interpolator version mismatch.

Troubleshooting Solution

Cause

1. Check whether the
interpolator is misused.

. For the alarm caused by
replacing the interpolator,
write the corresponding
factory parameters and

Check whether H00.50 is 2
consistent with H00.51, and
they are not 65535.

The T2 interpolator does not
match the motor.

into the interpolator.

e E126.3: PR process segment write parameter out of limit
Cause:

PR process segment write parameter out of limit.

Troubleshooting Solution

Cause

In the process segment
mode, the written value
exceeds the upper limit of
the parameter.

In the process segment
mode, the written value
exceeds the upper limit of
the parameter.

Check the upper and lower
limits of the parameter.

e E510.0: Frequency division pulse output overspeed
Cause:

The single-channel output pulse frequency exceeds the frequency upper limit
allowed by the hardware (4 MHz) when pulse output is used (H05.38 = 0/1/2).
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Cause

Troubleshooting

Solution

The MCU detects excessive
pulse increment fed back by
FPGA.

When H05.38 is setto 0
(encoder frequency-division
output) or 2 (2nd encoder
frequency-division output),
check whether the output
pulse frequency
corresponding to the motor
speed upon fault exceeds
the limit.

Output pulse frequency (Hz)
= Motor speed (rpm)/60 x
HO05.17.

Decrease the value of H05.17
(encoder frequency-division
pulses) to allow the output
pulse frequency, within the
speed range required by the
machine, to drop below the
frequency upper limit
allowed by the hardware.

The input pulse frequency
exceeds 2 MHz or
interference exists in the
pulse input pins when
H05.38 is set to 1 (Reference
pulse synchronous output).
« High-speed pulse input
pins:open-collector input
terminals: PULLHI, PULSE+,
PULSE-, SIGN+, SIGN-;
single-channel maximum
pulse frequency: 200 kpps.
« High-speed pulse input
pins: differential input
terminals: HPULSE+,
HPULSE-, HSIGN+, HSIGN-;
single-channel maximum
pulse frequency: 8 Mpps.

Decrease the input pulse
frequency to a value within
the frequency upper limit
allowed by hardware.
Note:

In this case, if you do not
modify the electronic gear
ratio, the motor speed will
decrease.

If the input pulse frequency
is high but is still within the
frequency upper limit
allowed by the hardware,
take anti-interference
measures (use STP cable for
pulse input and set pin filter
parameter HOA.24 or
HOA.30). This is to prevent
false alarms caused by
interference pulses
superimposed to actual
pulse references.

e E600.0: Inertia auto-tuning failure

Cause:

Vibration cannot be suppressed. You can set notch parameters (H09.12...H09.23)
manually to suppress vibration.

The auto-tuned values fluctuate dramatically. Increase the maximum operating
speed, reduce the acceleration/deceleration time, and shorten the stroke of the
lead screw during ETune operation.

Mechanical couplings of the load are loose or eccentric. Rectify the mechanical

faults.
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An alarm occurs during auto-tuning and causes interruption. Rectify the fault
causes and perform inertia auto-tuning again.

The vibration cannot be suppressed if the load carries large inertia. In this case,
increase the acceleration/deceleration time to ensure the motor current is

unsaturated.

Cause

Troubleshooting

Solution

. L 1. Rectify the fault and
1. Continuous vibration X .
] perform inertia auto-
occurs during auto- . )
. tuning again.
tuning. A .
2. For vibration that cannot
2. The auto-tuned values
. be suppressed, enable
fluctuate dramatically. L ]
) . vibration suppression.
3. Mechanical couplings of .
3. Ensure mechanical

The torque jitters upon stop
at internal detection (not
FFT). Three times more than securely.

the last auto-tuned value for 4. Increase the maximum
variation less than 5 times;

the load are loose or .
Rk couplings are connected
eccentric.

4. An alarm occurs during

auto-tuning and causes i
operating speed, reduce

interruption.

5. The vibration cannot be
suppressed if the load
carries a large inertia. In
this case, increase the

acceleration/deceleration

time first to ensure the
motor current is
unsaturated.

0.5 times more than last
auto-tuned value for
variation above 5 times.

the acceleration/
deceleration time, and
shorten the stroke of the
lead screw during ETune
operation.

. Ensure that the speed

setpoint is less than the
maximum speed of the
motor.

E601.0: Homing alarm
Cause:

Homing timeout warning.
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Cause

Troubleshooting

Solution

1. The home switch is faulty.

There is only high-speed
searching but no low-speed
searching during homing.
After high-speed searching,
low-speed searching in the
reverse direction applies.

If a hardware Dl is used,
check whether the
corresponding DI function is
allocated to a certain DI in
group HO3 and check the
wiring of this DI. Change the
DI logic manually and
observe the value of H0b.03
(monitored DI status) to
monitor whether the servo
drive receives corresponding
DI level changes. If the home
signal is Z signal but it
cannot be found, check the
condition of the Z signal.

2. The homing time limit is
too short.

Check whether the value of
H05.35h (Time limit for
homing) is too small.

Increase the value of H05.35.

3. The speed in high-speed
searching for the home

Check the distance between
the start position of homing
and the home switch. Then
check whether the setpoint
of 6099.01h (Speed in high-

Increase the value of

switch signal is too low. speed searching for the 6099.01h.
home switch signal) is too
low, resulting in a long
homing process.
e E601.1: Homing switch error
Cause:
The homing switch is set improperly.
Cause Troubleshooting Solution

The home switch is set
improperly.

Check whether the limit
signals at both sides are
activated.

Check whether the limit
signal and the deceleration
point signal/home signal are
both activated.

Check whether the positive
and negative position limits
are activated successively.

Set the position of the
physical switch properly.

e E601.2: Homing mode setting error

Cause:

The homing method value is too large.
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Cause Troubleshooting Solution
. .| Check the homing method
I:c?ll;?rzmg method value is value (object dictionary Change the value of 6098h.
ge. 6098h).

e E602.9: Angle auto-tuning not done for incremental encoder motor
Cause:

Angle auto-tuning is not performed for the incremental encoder motor.

Cause Troubleshooting Solution

1. Thealarmis
Angle auto-tuning is not

automatically reset after
performed for the

incremental encoder, and Check whether bit1 of the angle auto-tuningis
) . H32.04 is set. completed.
corresponding alarm is 2.1fyou do not need this
enabled. . .
alarm, reset bitl of
H32.04.

e E609.0: Data save timeout
Cause:

Wire breakage occurred when the software was downloading data.

Cause Troubleshooting Solution
Wire breakage occurred L
when the software was Check that the drive is Download the data again.
downloading data. connected to the software.

e E609.1: Data save overflow
Cause:

Wire breakage occurred when the software was downloading data.

Cause Troubleshooting Solution
Wire breakage occurred .
when the software was Check that the drive is Download the data again.
downloading data. connected to the software.
e E609.2: Failed to save data
Cause:
Failed to save data.
Cause Troubleshooting Solution
The FLASH memory chip or

the interface bet MCU Power on multiple times and | If the problems persists,
anZ'ELZ;ch”gd\fveen download data again. replace the drive.

e E609.3: Failed to erase data
Cause:
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Failed to erase data.

Cause

Troubleshooting

Solution

The FLASH memory chip or
the interface between MCU
and FLASH failed.

Power on multiple times and
download data again.

If the problems persists,
replace the drive.

e E621.1: Overload current limiting torque attained

Cause:

Overload current limiting torque attained.

Cause

Troubleshooting

Solution

1. The load is so heavy that
the effective torque
outputted by the motor
keeps exceeding the rated
torque.

2. Acceleration/deceleration
is too frequent or the load
inertia is too large.

3. The motor and encoder
cables are connected
incorrectly or in poor
contact.

4. The gain adjustment is
improper or the stiffness is
too high.

5. The motor is stalled due
to mechanical factors,
resulting in overload during
operation.

6. The servo drive is faulty.

o Check the overload
characteristics of the servo
drive or servo motor.
Check whether the average
load rate (HOb.12) of the
servo drive keeps
exceeding 100.0%.

« Detect whether the value
of H32.77 is set too high.

« Use a servo drive of higher
capacity and a matching
servo motor.

« Reduce the load and
increase the acceleration/
deceleration time.

e ET730.0: Encoder battery alarm

Cause:

The voltage of the absolute encoder battery is lower than 3.0 V.

Cause

Troubleshooting

Solution

The voltage of the absolute
encoder battery is lower
than 3.0 V.

Measure the battery voltage.

Use a new battery with the
matching voltage.

Note

E731.0 and E733.0 can trigger E730.0. See E731.0 and E733.0 for other solutions.
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e E831.1: All zero offset too large

Cause:

The zero drift of All exceeds 500 mV.

Cause

Troubleshooting

Solution

1. The wiring is incorrect or
interference exists.

Check the wiring according
to the correct wiring
diagram.

Use shielded twisted pairs
and shorten the circuit
length. Increase All input
filter time.

2. The servo drive is faulty.

Disconnect All and measure
whether the actual terminal
voltage exceeds 0.5 V.

If not, replace the servo
drive.

e E831.2: A2 zero offset too large

Cause:

The zero drift of Al2 exceeds 500 mV.

Cause

Troubleshooting

Solution

1. The wiring is incorrect or
interference exists.

Check the wiring according
to the correct wiring
diagram.

Use shielded twisted pairs
and shorten the circuit
length. Increase Al2 input
filter time.

2. The servo drive is faulty.

Disconnect Al2 and measure
whether the actual terminal
voltage exceeds 0.5 V.

If not, replace the servo
drive.

e EB834.1: All overvoltage
Cause:

All input voltage is greater than 11.5 V.

Cause

Troubleshooting

Solution

1. The wiring is incorrect or
interference exists.

Check the wiring according
to the correct wiring
diagram.

Use shielded twisted pairs
and shorten the circuit
length. Increase All input
filter time.

2. The input voltage is too
high.

Measure whether the actual
terminal voltage exceeds
11.5V.

Adjust the input voltage to a
value lower than 11.5V.

e E834.2: Al2 overvoltage
Cause:

Al2 input voltage is greater than 11.5V.
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Cause

Troubleshooting

Solution

1. The wiring is incorrect or
interference exists.

Check the wiring according
to the correct wiring
diagram.

Use shielded twisted pairs
and shorten the circuit
length. Increase Al2 input
filter time.

2. The input voltage is too
high.

Measure whether the actual
terminal voltage exceeds
11.5V.

Adjust the input voltage to a
value lower than 11.5V.

e E900.0: DI emergency braking

Cause:

The logic of the DI terminal (including the hardware DI and virtual DI) allocated
with DI function 34 (FunIN.34) is effective.

Cause

Troubleshooting

Solution

The DI function 34
(EmergencyStop) is

Check whether the logic of
the DI allocated with DI
function 34 (FunIN.34:

Check the operation mode
and clear the active DI
braking signal without

triggered. Emergency stop) is valid. affecting the safety
performance.
e E902.0: Invalid DI/VDI setting
Description:
DI function parameters are set to invalid values.
Cause Troubleshooting Solution

DI/VDI function parameters
are set to invalid values.

Check whether DI function
configure parameters in HO3
and H17 are set to invalid
values.

Set DI/VDI function
parameters to valid values.

e E902.1: Invalid DO/VDO setting

Description:

DO/VDO function parameters are set to invalid values.

Cause

Troubleshooting

Solution

DO or VDO function
selections are invalid.

Check whether DI function
configure parameters in HO4
and H17 are set to invalid
values.

Set DO/VDO function
parameters to valid values.

e E902.2: Invalid setting for torque reach

Cause:

The DO parameters set for torque reach in the torque control mode are invalid.
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Cause

Troubleshooting

Solution

The DO parameters set for
torque reach in the torque
control mode are invalid.

Check whether the value of
HO07.22 is lower than or
equal to the value of H07.23
(unit: 0.1%).

Set H07.22 to a value higher
than that of H07.23.

e E909.0: Motor overload alarm

Cause:

Accumulative motor heat exceeds the overload protective warning threshold.

Cause

Troubleshooting

Solution

1. The motor cables and
encoder cable are
connected improperly or in
poor contact.

Check the wiring among the
servo drive, servo motor and
the encoder according to
the correct wiring diagram.

Connect the cables
according to the wiring
diagram.

It is recommended to use
the cables provided by
Inovance.

When customized cables are
used, prepare and connect
the customized cables
according to the wiring
instructions.

2. The load is so heavy that
the effective torque
outputted by the motor
keeps exceeding the rated
torque.

Confirm the overload
characteristics of the servo
drive or motor.

Check whether the average
load rate (HOb.12) keeps
exceeding 100.0%.

Use a servo drive of higher
capacity and a matching
servo motor.

Reduce the load and
increase the acceleration/
deceleration time.

3. Acceleration/Deceleration
is too frequent or the load
inertia is too large.

Check the mechanical
inertia ratio or perform
inertia auto-tuning. View the
value of H08.15 (load
moment of inertia ratio).
Confirm the individual
operation cycle when the
servo motor operates
cyclically.

Increase the acceleration/
deceleration time.

4. Gains are improper or the
stiffness level is too high.

Check whether the motor
vibrates and generates
unusual noise during
operation.

Readjust the gain.

5. The servo drive model or
motor model is set
improperly.

View the model of the motor
equipped with a serial-type
encoder in H00.05 and the
servo drive model in H01.10.

Read the servo drive
nameplate and set the servo
drive model (H01.10) and
motor model properly.
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Cause

Troubleshooting

Solution

6. The motor is stalled due
to mechanical factors,
resulting in overload during
operation.

Check the running reference
and motor speed (H0b.00)
through Inovance servo
commissioning software or
keypad:

« References in the position
control mode: HOb.13
(Input position reference
counter)

« References in the speed
control mode: HOb.01
(Speed reference)

« References in the torque
control mode: HOb.02
(Internal torque reference)

Check whether the reference

value is not 0 or is very large

but the motor speed is 0

RPM in the corresponding

mode.

Rectify the mechanical-
related problem.

7. The servo drive is faulty.

Power off and on the servo
drive.

Replace the servo drive.

e E910.0: Control circuit overvoltage

Cause:

Overvoltage occurred on the control circuit of the drive.
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Cause

Troubleshooting

Solution

Overvoltage occurred on the
control circuit of the drive.

1. Measure whether the
input voltage in the
control circuit cable is
within the following
range:220 V servo drive:
Value range: 220 V to 240
V Allowable deviation: -
10% to +10% (198 V to
264 V)380 V servo drive:
Value range: 380 V-440
VAllowable deviation: -
10% to +10% (342 V to
484 V)

2. Check whether control
circuit cables are
connected properly and
whether the voltage of
control circuit cables
(L1C, L2C) is within the
specified range.

Re-connect or replace the
cables.

e E920.0: Braking resistor overload

Cause:

The accumulative heat of the braking resistor exceeds the set value.

Cause

Troubleshooting

Solution

1. The external braking
resistor is connected
improperly or disconnected.

Remove the external braking
resistor and measure
whether its resistance is "oo"
(infinite). Measure whether
the resistance between
terminals P® and C is "oo"
(infinite).

Replace with a new external
braking resistor. After
confirming the resistance
measured is the same as the
nominal value, connect it
between terminals P® and
C.

Connect the external
braking resistor between
terminals P® and C with a
proper cable.

2. The jumper between
terminals P® and D is
shorted or disconnected
when the built-in braking
resistor is used.

Measure whether the
resistance between
terminals P® and D is "oo"
(infinite).

Ensure terminals P® and D
are jumpered.
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Cause

Troubleshooting

Solution

3. H02.25 (Braking resistor
type) is set improperly when
an external braking resistor
is used.

4. The resistance of the
external braking resistor is
too large.

5. The setpoint of H02.27
(Resistance of external
braking resistor) is higher
than the resistance of the
external braking resistor
used.

« Check the setpoint of
H02.25.

« Measure the resistance of
the external braking
resistor connected
between P® and C. Check
whether the resistance
measured is too large by
comparing it with the value
listed in Table
"Specifications of the
braking resistor".

« Check whether the value of
H02.27 is larger than the
resistance of the external
braking resistor connected
between terminals P® and
C.

Set H02.25 according to
section “Wiring and Setting
of Braking Resistor” in
SV670-INT Series Servo Drive
Hardware Guide.

H02.25 =1 (external,
naturally ventilated)

H02.25 =2 (external, forced-
air cooling)

Select a proper braking
resistor according to the
specification table.

Set H02.27 according to the
resistance of the external
braking resistor used.

6. The input voltage of the
main circuit is beyond the
specified range.

Check whether the input

voltage of the main circuit

cable on the drive side is

within the following range:

¢ 220 V servo drive:Value
range: 220 V to 240
VAllowable deviation: -
10% to +10% (198 V to 264
V)

« 380 V servo drive:Value
range: 380 V-440
VAllowable deviation: -
10% to +10% (342 V to 484
V)

Replace or adjust the power
supply according to the
specified range.
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Cause

Troubleshooting

Solution

7. The load moment of
inertia ratio is too large.

Perform moment of inertia
auto-tuning according to
section "Inertia auto-tuning"
in SV670-INT Series Servo
Drive Quick Installation and
Commissioning or calculate
the total mechanical inertia
based on mechanical
parameters.

Check whether the actual
load inertia ratio exceeds 30.

8. The motor speed is
excessively high and
deceleration is not done
within the set time. The
motor is in the continuous
deceleration status during
cyclic operation.

View the motor speed curve
in cycle running and check
whether the motor is in
deceleration status for a
long period.

9. The capacity of the servo
drive or the braking resistor
is insufficient.

View the motor's single cycle
speed curve and calculate
whether maximum braking
energy can be absorbed
completely.

o Select an external braking
resistor with large capacity
and set H02.26 to a value
consistent with the actual
power.

¢ Select a larger servo drive.

« Reduce the load if allowed.

o Increase the acceleration/
deceleration time if
allowed.

o Increase the motor
operation cycle if allowed.

10. The servo drive is faulty.

Replace the servo drive.

e E921.0: Dynamic brake resistor overload alarm

Cause:

The dynamic braking resistor is close to overload.

Cause

Troubleshooting

Solution

The accumulative heat of
the dynamic braking resistor
is close to the maximum
thermal capacity of the
resistor.

Check whether the value of
HOb.98 exceeds 70%.

Ensure that the motor
cannot be driven reversely in
the dynamic braking state.

e E922.0: Resistance of the external braking resistor too small

Cause:

The value of H02.27 (resistance of external braking resistor) is lower than the value
of H02.21 (permissible min. resistance of external braking resistor).
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Cause

Troubleshooting

Solution

When an external braking
resistor is used (H02.25=1
or 2), the resistance of this
resistor is lower than the
minimum resistance allowed
by the servo drive.

Measure whether the
resistance of the external
braking resistor between
terminals P® and C is lower
than the value of H02.21
(Permissible minimum
resistance of braking
resistor).

o If yes, replace with an
external braking resistor
that matches the servo
drive, then set H02.27
according to the resistance
of the resistor used. Finally,
connect the new resistor
between P® and C.

o If not, set H02.27 to a value
consistent with the
resistance of the external
braking resistor used.

o E924.0: Regenerative transistor overtemperature

Cause:

The estimated temperature of the regenerative transistor is higher than H0A.18
(IGBT overtemperature threshold).

Cause

Troubleshooting

Solution

1. The junction temperature
of the braking is too high.

2. The regenerative
transistor will be turned off
automatically after overload
occurs.

The regenerative transistor
temperature exceeds the
threshold defined by HOA.49.

Increase the deceleration
time and control the
working conditions and
usage of the regenerative
transistor.

e E940.0: Change of controlled motor is detected. It is recommended to restore
factory settings before use

Cause:

Change of controlled motor is detected. It is recommended to restore factory

settings before use

Cause

Troubleshooting

Solution

It is detected that the
control type of the
controlled motor has
changed (for example,
changing from rotary servo
motor control to linear
motor control). To ensure
the normal functions and
thresholds of the drive, it is
recommended to restore the
factory settings before use.
The alarm is raised only
once.

Check whether the value of
H00.00 is changed.

It is recommended to
restore the factory settings
before use when any change
is made in the controlled
motor. You can also
maintain the original
parameter settings.

e E941.0: Parameter modifications activated at next power-on
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Cause:

When the parameter effective mode of the drive is set to "Re-power-on", after the
parameter value is changed, the servo drive prompts the user to power on again.

Cause

Troubleshooting

Solution

The parameters modified
are those whose "Effective
time" is "Next power-on".

Check whether parameters
you modified are those
whose "Effective Time" is
"Next power-on".

Power off and on the servo
drive again.

e E942.0: Parameter saved frequently

Cause:

The number of parameters modified at a time exceeds 700.

Cause

Troubleshooting

Solution

Too many parameters are
modified and saved to
EEPROM at a brief interval.

Check whether parameters
are modified through the
host controller at a brief
interval.

Check the operation mode.
For parameters that need
not be saved to EEPROM, set
HOE.01 to the correct value
before the host controller
perform write operation.

e E950.0: Forward overtravel alarm

Cause:

The logic of the DI terminal allocated with DI function 14 (FunIN.14: P-OT, positive

limit switch) is effective.

Cause

Troubleshooting

Solution

1. The logic of the DI
assigned with FunIN.14 (P-
OT function 14, positive limit
switch) is effective.

o Check whether a certain DI
in group HO3 is assigned
with FunIN.14.

« Check whether the logic of
DI corresponding to the bit
of HOb.03 (Monitored DI
status) is effective.

Check the running mode. On
the prerequisite of safety,
send a reverse command or
rotate the motor to
deactivate the logic of the DI
terminal allocated with DI
function 14.

2. The servo position
feedback reaches the
positive software position
limit.

Check whether the position
feedback (HOb.17) is greater
than the value of HOA.41
(forward overtravel).

Check whether the software
position limit is set in
HOA.40.

Check if the motor stroke
needs to exceed the forward
soft limit. If so, adjust the
forward soft limit value; If
not, adjust the motor stroke.

e E952.0: Reverse overtravel alarm

Cause:

The logic of the DI terminal allocated with DI function 15 (FunIN.15: N-OT, negative

limit switch) is effective.
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Cause

Troubleshooting

Solution

1. The logic of the DI
assigned with FunIN.15 is
effective.

o Check whether a certain DI
in group HO3 is assigned
with FunIN.15.

« Check whether the logic of
DI corresponding to the bit
of HOb.03 (Monitored DI
status) is effective.

Check the operation mode.
On the prerequisite of
ensuring safety, send a
forward run command or
rotate the motor to
deactivate the logic of DI
assigned with FuniIN.15.

2. The servo position
feedback reaches the
negative software position
limit.

Check whether the position
feedback (HOb.17) is less
than the value of HOA.43
(reverse overtravel).

Check whether the software
position limit is set in
HOA.40.

Check if the motor stroke
needs to exceed the reverse
soft limit. If so, adjust the
reverse soft limit value; If
not, adjust the motor stroke.

e [E954.0: Position command overflow

Cause:

in PR mode, the position command is beyond the limit.

Cause

Troubleshooting

Solution

in PR mode, the position
command is beyond the
limit.

1. Check the position
command.
2. Check the limit value.

Change the value of the
position command and the
limit.

e E956.0: Forward position reference overtravel in process segment position mode

Cause:

Forward position reference overtravel occurs in the process segment position

mode.

Cause

Troubleshooting

Solution

Forward position reference
overtravel occurs in the
process segment position
mode.

E956.0 occurs when the
position reference exceeds
the value of H22.04 when
the motor runs forwardly in
the process segment
position mode.

Reduce the position
reference to a value lower
than the setpoint of H22.04.

e E958.0: Reverse position reference overtravel in process segment position mode

Cause:

Reverse direction position reference overtravel occurs in the process segment

position mode.
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Cause Troubleshooting Solution

E958.0 occurs when the
Reverse position reference | position reference is less

Increase the position

overtravel occurts n tlf't‘? wr?;nt?ﬁevsqlgteo?frsrf.% reference to a value greater
process segment position . than the setpoint of H22.06.
mode. reversely in the process

segment position mode.

e E971.0: Undervoltage alarm for voltage drop protection
Cause:

The bus voltage is lower than the undervoltage threshold.

Cause Troubleshooting Solution
The bus voltage is lower
than the undervoltage Check the bus voltage. Check the power supply.
threshold.

e E980.0: Frequency division output overflow
Cause:

Frequency division output overflow.

Cause Troubleshooting Solution

Check if an E510.0 alarm has
occurred and set H05.17 to a
proper value so that E510.0
disappears.

Set H05.17 to a proper value
or reduce the maximum
operating speed.

The frequency division
output is too large.
Calculation overflows.

e FE990.0: Pulse input overspeed alarm
Cause:

Pulse input overspeed alarm.

Cause Troubleshooting Solution

Check if the input pulse Reduce the frequency below

Pulse input overspeed alarm frequency is too high. .

e E991.1: SIGN pulse connection error
Cause:

If 24V is connected to SIGN+, 0V is connected to SIGN-, and the current limiting
resistor is not connected, that will lead to large current between SIGN+ and SIGN-,
which generates large voltage on the measuring resistor, triggering an alarm.
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Cause

Troubleshooting

Solution

Pulse SIGN input voltage is
too high.

1. Check wiring of SIGN+ and
SIGN-. There must be a
current limiting resistor.

2. Check if the 24V power
supply voltage exceeds
the specified value.

3. Measure if the voltage
between SIGN+ and SIGN-
exceeds or is close to 24V.

1. Check wiring of SIGN+ and
SIGN-. There must be a
current limiting resistor.

2. Check the power supply
voltage for SIGN+ and
SIGN-. If the voltage is too
high, use a power supply
within 24V.

e EA34.9: Hallis not configured

Cause:

Hall is not configured.

Cause

Troubleshooting

Solution

H00.26 is configured when
dynamic Hall auto-tuning is
enabled.

o When HOA.13 = 6, check
whether bit3 of H00.26 is
set to 1.

« For a non-Hall sensor (bit3
of H00.26 is set to 0), check
whether HOA.13 is setto 6
incorrectly.

o For a Hall-enabled motor,
you need to perform Hall
auto-tuning (HOA.13=6)
and set bit3 of H00.26 to 1.

« For a non-Hall motor, Hall
auto-tuning is unavailable
(HOA.13 cannot be set to 6).

e EA41.0: Torque ripple compensation failure

Cause:

The torque compensation fails.

Cause

Troubleshooting

Solution

The torque compensation
fails.

Power off and on the servo
drive.

Turn off the torque
fluctuation compensation
function.
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8.4 Handling of Faults and Alarms [N]

8.4.1

List of Fault Codes

No. 1 non-resettable faults:

Table 8-5 List of No. 1 non-resettable faults

——— Fault ——- Fault level R— Error code Aux. Code
ault Code ault Name ault leve esettable
subcode (603Fh) (203Fh)
Abnormal parameters in
E101.0 NO.1 No 0x6320 0x01010101
groups H02 and above
E101.1 Parameter error in group NO.1 N 0x6320 0x11010101
| Hoo/HO1 : © X X
E101 Address error in read/
write operation after the
E101.2 NO.1 No 0x6320 0x21010101
number of parameters
changes
Parameter attribute
E101.9 o NO.1 No 0x0101 0x91010101
initialization check error
FPGA communication
E102.0 . NO.1 No 0x7500 0x01020102
establishment error
FPGA initialization start
E102 E102.1 NO.1 No 0x7500 0x11020102
error
FPGA and MCU version
E102.8 . NO.1 No 0x7500 0x81020102
mismatch
E104.1 MCU running timeout NO.1 N 0x7500 0x11040104
: (MCU break down) : ° X %
E104 E104.2 FPGA running timeout NO.1 N 0x7500 0x21040104
: (FPGA break down) : ° X X
MCU command update
E104.4 . NO.1 No 0x7500 0x41040104
timeout
E120.0 Unknown encoder model NO.1 No 0x7122 0x01200120
E120.1 Unknown motor model NO.1 No 0x7122 0x11200120
E120.2 Unknown drive model NO.1 No 0x7122 0x21200120
Motor and drive current
E120.5 . NO.1 No 0x7122 0x51200120
mismatch
E120
FPGA and motor model
E120.6 ) NO.1 No 0x7122 0x61200120
mismatch
E120.7 Model check error NO.1 No 0x0120 0x71200120
Junction temperature
E120.8 NO.1 No 0x0120 0x81200120

parameter check error
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- Fault - Fault level R— Error code Aux. Code
ault Code ault Name ault leve esettable
subcode (603Fh) (203Fh)
Encoder ROM motor
E136.0 NO.1 No 0x7305 0x01360136
parameter check error
Encoder ROM motor
E136 E136.1 NO.1 No 0x7305 0x11360136
parameter read error
Dimension parameter
E136.9 L NO.1 No 0x7305 0x91360136
Initialization error
Accuracy compensation
E138.0 NO.1 No 0x0138 0x01380138
data error
E138 Cogging ripple
E138.1 compensation data NO.1 No 0x0138 0x11380138
initialization check failure
Encryption chip check
E140.0 NO.1 No 0x0140 0x01400140
fault
Wrong encryption chi
El40 E140.2 . g encryp P NO.1 No 0x0140 0x21400140
version
E140.3 Encrypted chip damaged NO.1 No 0x0140 0x31400140
E201.0 Phase-P overcurrent NO.1 No 0x2312 0x02010201
0201 E201.1 Phase-U overcurrent NO.1 No 0x2312 0x12010201
E201.2 Phase-V overcurrent NO.1 No 0x2312 0x22010201
E201.4 Phase-N overcurrent NO.1 No 0x2312 0x42010201
Output short-circuited to
E210 E210.0 NO.1 No 0x2330 0x02100210
ground
E234 E234.0 Runaway NO.1 No 0x0234 0x02340234
Pulse encoder phase A
E308.0 . NO.1 No 0x0308 0x03080308
wire breakage
Pulse encoder phase B
E308 E308.1 . NO.1 No 0x0308 0x13080308
wire breakage
Pulse encoder phase Z
E308.2 . NO.1 No 0x0308 0x23080308
wire breakage
Absolute accuracy
E619.0 compensation parameter NO.1 No 0x0619 0x06190619
E619 setting error
Absolute accuracy
E619.1 ) NO.1 No 0x0619 0x16190619
compensation overflow
E720 E720.0 Wrong encoder interface NO.1 No 0x0720 0x07200720
Absolute encoder
E740.0 o NO.1 No 0x0740 0x07400740
communication timeout
E740.2 Absolute encoder error NO.1 No 0x7305 0x27400740
Absolute encoder single-
E740 E740.3 . NO.1 No 0x7305 0x37400740
turn calculation error
E740.6 Encoder write error NO.1 No 0x7305 0x67400740
Encoder data transmit
E740.9 NO.1 No 0x7305 0x97400740
delay too long
Nikon encoder
E755 E755.0 L NO.1 No OXOFFF 0x07550755
communication fault
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Fault Cod Fault FaultN Faultlevel | Resettabl Errorcode |~ Aux. Code
ault Code ault Name ault leve esettable
subcode (603Fh) (203Fh)
3rd party encoder over-
E765 E765.0 NO.1 No 0x0765 0x07650765
temperature or overspeed
Encoder read/write check
EA33 EA33.0 NO.1 No 0x7305 0x0A330A33
error
EA34.0 Abnormal Hall state NO.1 No 0x0A34 0x0A340A34
Dynamic Hall auto-tuning
EA34.1 NO.1 No 0x0A34 0x1A340A34
EA34 error
Static Hall auto-tuning
EA34.2 NO.1 No 0x0A34 0x2A340A34
error
EtherCAT initialization
EE12 EE12.0 . NO.1 No 0x0E12 0x0E120E12
failure
MCU and ESC
EE16 EE16.0 L NO.1 No 0x0E16 0x0E160E16
communication error
No. 1 resettable faults
Table 8-6 List of No. 1 resettable faults
Fault Cod Fault FaultN Faultlevel | Resettabl Errorcode | Aux. Code
ault Code ault Name ault leve esettable
subcode (603Fh) (203Fh)
E150.0 STO safety state applied NO.1 Yes 0x0150 0x01500150
E150.1 STO input state abnormal NO.1 Yes 0x0150 0x11500150
E150.2 Buffer 5V supply error NO.1 Yes 0x0150 0x21500150
STO input circuit
E150 E150.3 hardware diagnosis NO.1 Yes 0x0150 0x31500150
failure
PWM Buffer hardware
E150.4 . e NO.1 Yes 0x0150 0x41500150
diagnosis failure
STO input signal
E150.5 ) NO.1 Yes 0x0150 0x51500150
interference
Encoder communication
E208.2 ) NO.1 Yes 0x0208 0x22080208
timeout
E208
FPGA current loop
E208.4 L NO.1 Yes 0x0208 0x42080208
operation timeout
E320.0 Braking resistor overload NO.1 Yes 0x0320 0x03200320
E320 Braking resistor surface
E320.1 ) NO.1 Yes 0x0320 0x13200320
temperature too high
Dynamic brake resistor
E321 E321.0 NO.1 Yes 0x0321 0x03210321
overload
E400 E400.0 Main circuit overvoltage NO.1 Yes 0x3210 0x04000400
E410.0 Main circuit undervoltage NO.1 Yes 0x3220 0x04100410
E410
E410.1 Main circuit de-energized NO.1 Yes 0x0410 0x14100410
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Fault Cod Fault FaultN Faultlevel | Resettabl Frrorcode | Aux. Code
ault Code ault Name ault leve esettable
subcode (603Fh) (203Fh)
E500.0 Motor overspeed NO.1 Yes 0x8400 0x05000500
£500 E500.1 Speed feedback overflow NO.1 Yes 0x8400 0x15000500
FPGA position feedback
E500.2 NO.1 Yes 0x0500 0x25000500
pulse overspeed
E602.0 Angle auto-tuning failure NO.1 Yes 0x0602 0x06022602
Angle auto-tuning
E602.1 NO.1 Yes 0x0602 0x16022602
overtravel
U/V/W phase sequence
E602.2 NO.1 Yes 0x0602 0x26022602
reversed
Large encoder jitter
E602.3 - . NO.1 Yes 0x0602 0x36022602
£602 during angle auto-tuning
Auto-tuning failed. Auto-
E602.4 N NO.1 Yes 0x0602 0x46022602
tuning timeout.
Angle auto-tuning failed.
E602.5 ) NO.1 Yes 0x0602 0x56022602
Z signal not found.
Angle auto-tuning does
E602.6 NO.1 Yes 0x0602 0x66022602
not converge
E605 E605.0 Speed too fast upon S-ON NO.1 Yes 0x0605 0x06050605
Rotor locked during phase
E612.0 . NO.1 Yes 0x0612 0x06122612
sequence auto-tuning
Overtravel occurred
E612.1 during phase sequence NO.1 Yes 0x0612 0x16122612
auto-tuning
E612 Large encoder jitter
E612.3 during phase sequence NO.1 Yes 0x0612 0x36122612
auto-tuning
Phase sequence auto-
E612.4 tuning failed. Auto-tuning NO.1 Yes 0x0612 0x46122612
timeout.
E620.0 Motor overload NO.1 Yes 0x3230 0x06200620
E620 Overload current limit
E620.1 NO.1 Yes 0x3230 0x16200620
mode, motor overloaded
Overload current limiting
E621 E621.0 ) NO.1 Yes 0x0621 0x06210621
torque attained
Motor stall over-
E630 E630.0 ) NO.1 Yes 0x7121 0x06300630
temperature protection
High IGBT junction
E640.0 NO.1 Yes 0x4210 0x06400640
overtemperature
E640
Flywheel diode
E640.1 NO.1 Yes 0x0640 0x16400640
overtemperature
E650 E650.0 Heatsink overtemperature NO.1 Yes 0x4210 0x06500650
E660 E660.0 Motor overtemperature NO.1 Yes 0x4210 0x06600660
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Fault Cod Fault FaultN Faultlevel | Resettabl Frrorcode | Aux. Code
ault Code ault Name ault leve esettable
subcode (603Fh) (203Fh)
Fully-closed input phase A
E770.0 . NO.1 Yes 0x7305 0x07700770
wire breakage
Fully-closed input phase B
E7T0 E770.1 . NO.1 Yes 0x7305 0x17700770
wire breakage
Fully-closed input phase Z
E770.2 . NO.1 Yes 0x7305 0x27700770
wire breakage
Motor power cables
E939 E939.0 X NO.1 Yes 0x0939 0x09390939
disconnected
No. 2 resettable faults
Table 8-7 List of No. 2 resettable faults
ot Cod Fault Fault N ] e Error code Aux. Code
ault Code ault Name ault leve esettable
subcode (603Fh) (203Fh)
Multi-turn absolute
E122.0 . NO.2 Yes 0x6320 0x01220122
encoder setting error
DI function allocation
E122.1 NO.2 Yes 0x6320 0x11220122
error
DO function allocation
E122.2 NO.2 Yes 0x0122 0x21220122
error
Upper limit in the rotation
E122.3 . NO.2 Yes 0x6320 0x31220122
mode too high
E122
VDI function allocation
E122.4 NO.2 Yes 0x0122 0x41220122
error
DI and VDI assigned with
E122.5 X NO.2 Yes 0x0122 0x51220122
the same function
Fully closed-loop
E122.7 . NO.2 Yes 0x6320 0x71220122
parameter setting error
Interpolator version
E122.8 . NO.2 Yes 0x6320 0x81220122
mismatch
Process segment number
E126.0 NO.2 Yes 0x0126 0x01260126
error
Internal operation mode
E126.1 error of the process NO.2 Yes 0x0126 0x11260126
E126 segment
Position reference type
E126.2 error in process segment NO.2 Yes 0x0126 0x21260126
position mode
E420 E420.0 Main circuit phase loss NO.2 Yes 0x3130 0x04200420
Control power supply
E430 E430.0 NO.2 Yes 0x3120 0x04300430
undervoltage
E661 E661.0 STune failure NO.2 Yes 0x0661 0x06610661
E662 E662.0 ETune failure NO.2 Yes 0x0662 0x06620662
E663 E663.0 ITune failure NO.2 Yes 0x0663 0x06636663
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Fault Cod Fault FaultN Faultlevel | Resettabl Frrorcode | Aux. Code
ault Code ault Name ault leve esettable
subcode (603Fh) (203Fh)
E664 E664.0 Resonance too strong NO.2 Yes 0x0664 0x06640664
Encoder multi-turn data
E731 E731.0 lost NO.2 Yes 0x7305 0x07310731
0s
Encoder multi-turn
E733 E733.0 ) NO.2 Yes 0x7305 0x07330733
counting error
Encoder multi-turn
E735 E735.0 . NO.2 Yes 0x7305 0x07350735
counting overflow
Encoder over-
E760 E760.0 NO.2 Yes 0x4210 0x07600760
temperature
Excessive position
EB00.0 L NO.2 Yes 0x8611 0x0B000B0O
deviation
EBOO
Position deviation
EB00.1 NO.2 Yes 0x8611 0x1B000B0O
overflow
Individual position
EBO1.1 reference increment too NO.2 Yes 0x6320 0x1B010B01
large
EBO1 Position reference
EB01.2 increment too large NO.2 Yes 0x6320 0x2B016B01
continuously
EBO01.3 Reference overflow NO.2 Yes 0x6320 0x3B010B01
Position deviation too
EB02.0 large in fully closed-loop NO.2 Yes 0x8611 0x0B020B02
EB02 mode
Fully closed-loop position
EB02.1 T NO.2 Yes 0x8611 0x1B020B02
deviation overflow
EB03.0 Electronic gear ratio NO.2 Y 0x0B03 0x0B030B03
| beyond the limit - H05.02 : s X X
Electronic gear ratio
£803 EB03.1 beyond the limit - NO.2 Yes 0x0B03 0x1B030B03
Electronic gear ratio 1
Electronic gear ratio
EB03.2 beyond the limit NO.2 Yes 0x0B03 0x2B030B03
-Electronic gear ratio 2
Synchronization signal
EE08.0 ) NO.2 Yes 0xOEO08 0xOE080E08
0ss
EE08.1 Status switchover error NO.2 Yes 0x0E08 0x1EO080E08
Network cable connected
EE08.3 . NO.2 Yes 0x0E08 0x3E080E08
EE08 improperly
Data frame loss
EE08.4 . NO.2 Yes 0xOEO08 0x4E080E08
protection error
EE08.5 Data frame transfer error NO.2 Yes 0x0E08 0x5E080E08
EE08.6 Data update timeout NO.2 Yes 0xOE08 Ox6E080E08
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Fault Cod Fault FaultN Faultlevel | Resettabl Frrorcode | Aux. Code
ault Code ault Name ault leve esettable
subcode (603Fh) (203Fh)
Software position limit
EE09.0 . NO.2 Yes 0x6320 0XOE090E09
setting error
EE09.1 Home setting error NO.2 Yes 0x6320 0x1E090E09
Gear ratio beyond the
EE09 EE09.2 limit NO.2 Yes 0x6320 0x2E090E09
imi
EE09.3 No synchronization signal NO.2 Yes 0x6320 0x3E090E09
PDO mapping beyond the
EE09.5 limit NO.2 Yes 0x6320 0X5E090E09
imi
Protection against
EE10.0 ) . NO.2 Yes 0xO0E10 0XOE100E10
MailBox setting error
EE10.1 SM2 setting error NO.2 Yes 0x0E10 0x1E100E10
EE10.2 SM3 setting error NO.2 Yes 0x0E10 0x2E100E10
EE10 PDO watchdog setting
EE10.3 NO.2 Yes 0x0E10 0x3E100E10
error
Protection against
EE10.4 ) NO.2 Yes 0xO0E10 0x4E100E10
incomplete PLL
EE10.5 PHY setting error NO.2 Yes 0x0E10 0x5E100E10
EE11.0 ESI check error NO.2 Yes 0x5530 OXOE110E11
EE11.1 EEPROM bus read failure NO.2 Yes 0x5530 Ox1E110E11
EE11l
EE11.2 EEPROM update failure NO.2 Yes 0x5530 0x2E110E11
EE11.3 ESI and drive mismatch NO.2 Yes Ox0E11 0x3E110E11
EtherCAT sync period
EE13 EE13.0 . NO.2 Yes 0x6320 O0xOE130E13
setting error
Large EtherCAT sync
EE15 EE15.0 . NO.2 Yes 0x0E15 0xOE150E15
period error
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8.4.2 List of Alarm Codes
Table 8-8 List of alarm codes
Warning Alarm X Fault level R Error code Aux. Code
ame ault leve esettable
code subcode (603Fh) (203Fh)
Storage parameter write
E108.0 No. 3 Yes 0x5530 0x01080108
error
Storage parameter read
E108.1 No.3 Yes 0x5530 0x11080108
error
Invalid check on data
E108 E108.2 R K No. 3 Yes 0x5530 0x21080108
written in EEPROM
Invalid check on data read
E108.3 . No.3 Yes 0x5530 0x31080108
in EEPROM
Single data is stored too
E108.4 . No.3 Yes 0x0108 0x41080108
many times
Frequency-division pulse
E110 E110.0 . No. 3 Yes 0x0110 0x01100110
output setting error
The motor and drive do
E120 E120.3 . No. 3 Yes 0x7122 0x31200120
not match in the power
E121 E121.0 Invalid S-ON command No.3 Yes 0x0121 0x01210121
PR process segment write
E126 E126.3 . NO.3 Yes 0x0126 0x31260126
parameter out of limit
Frequency division pulse
E510 E510.0 NO.3 Yes 0x0510 0x05100510
output overspeed
E600 E600.0 Inertia auto-tuning failure NO.3 Yes 0x0600 0x06000600
E601.0 Homing alarm NO. 3 Yes 0x0601 0x06010601
E601 E601.1 Homing switch error NO.3 Yes 0x0601 0x16010601
Homing mode setting
E601.2 NO.3 Yes 0x6320 0x26010601
error
Angle auto-tuning not
E602 E602.9 done for incremental NO.3 Yes 0x0602 0x96022602
encoder motor
E609.0 Data save timeout NO.3 Yes 0x0609 0x06090609
£609 E609.1 Data save overflow NO.3 Yes 0x0609 0x16090609
E609.2 Failed to save data NO. 3 Yes 0x0609 0x26090609
E609.3 Failed to erase data NO. 3 Yes 0x0609 0x36090609
Overload current limiting
E621 E621.1 . NO. 3 Yes 0x0621 0x16210621
torque attained
E730 E730.0 Encoder battery alarm NO.3 Yes 0x7305 0x07300730
E831.1 All zero offset too large NO.3 Yes 0x0831 0x18310831
E831
E831.2 Al2 zero offset too large NO.3 Yes 0x0831 0x28310831
E834.1 All overvoltage NO. 3 Yes 0x0834 0x18340834
E834
E834.2 Al2 overvoltage NO. 3 Yes 0x0834 0x28340834
E900 E900.0 DI emergency braking NO. 3 Yes 0x0900 0x09000900
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Warning Alarm X Fault level Resettabl Error code Aux. Code
ame ault leve esettable
code subcode (603Fh) (203Fh)
E902.0 DI setting invalid NO. 3 Yes 0x6320 0x09020902

£902 E902.1 DO setting invalid NO. 3 Yes 0x0902 0x19020902

Torque reach setting
E902.2 o NO. 3 Yes 0x0902 0x29020902

invalid

E909 E909.0 Motor overload NO. 3 Yes 0x3230 0x09090909
Control circuit

E910 E910.0 NO. 3 Yes 0x3210 0x09100910
overvoltage

E920 E920.0 Braking resistor overload NO.3 Yes 0x3210 0x09200920
Dynamic brake resistor

E921 E921.0 NO. 3 Yes 0x3210 0x09210921
overload alarm
Resistance of the external

E922 E922.0 ) . NO. 3 Yes 0x6320 0x09220922
braking resistor too small
Regenerative transistor

E924 E924.0 NO. 3 Yes 0x3230 0x09240924
over-temperature
Change of controlled
motor is detected. It is

E940 E940.0 NO. 3 Yes 0x0940 0x09400940
recommended to restore
factory settings before use
Modified parameters

E941 E941.0 activated at next power- NO.3 No 0x6320 0x09410941
on
Parameter storage too

E942 E942.0 NO. 3 Yes 0x7600 0x09420942
frequent

E950 E950.0 Positive limit switch alarm NO. 3 Yes 0x5443 0x09500950
Negative limit switch

E952 E952.0 NO. 3 Yes 0x5444 0x09520952
alarm
Position reference

E954 E954.0 NO. 3 Yes 0x0954 0x09540954
overflow
Forward position
reference overtravel in

E956 E956.0 . NO. 3 Yes 0x0956 0x09560956
process segment position
mode
Reverse position
reference overtravel in

E958 E958.0 . NO. 3 Yes 0x0958 0x09580958
process segment position
mode
Undervoltage alarm for

E971 E971.0 . NO. 3 Yes 0x0971 0x09710971
voltage drop protection
Frequency division output

E980 E980.0 NO. 3 Yes 0x0980 0x09800980
overflow

EA34 EA34.9 Hall is not configured NO.3 Yes 0x0A34 0x9A340A34
Torque fluctuation

EA41 EA41.0 NO. 3 Yes 0X0A41 0x0A410A41

compensation failure
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8.4.3

Description of Fault Codes

8.4.3.1 Solutions to Faults

E101.0: parameter error in HO2 and above
Cause:

The total number of parameters changes, which generally occurs after software
update.

Values of parameters in groups H02 and above exceed the limit, which generally
occurs after software update.
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Cause

Troubleshooting

Solution

1. The voltage of the
control circuit power
supply drops
instantaneously.

2. Instantaneous power
failure occurs when saving
parameters.

1. Check whether the control
circuit (L1C, L2C) isin the
process of power-off or
instantaneous power failure
occurs.

1. Restore default settings
(H02.31=1), and write
parameters again.

2. Enlarge the power capacity
or replace with a power
supply of higher capacity,
restore default settings
(H02.31 =1) and write
parameters again.

2. Measure whether the input
voltage of the control circuit
cable on the non-drive side is
within the following range:
220V servo drive:

Value range: 220 V to 240 V
Allowable deviation: —10% to
+10% (198 V to 264 V)

380V servo drive:

Value range: 380 V-440 V
Allowable deviation: —10% to
+10% (342 V to 484 V)

Check whether
instantaneous power failure
occurs when saving
parameters.

Increase the power supply
capacity or replace with a
power supply of higher
capacity. Restore system
parameters to default
settings (H02.31=1), and
write parameters again.

Power on the system again,
restore system parameters to
default settings (H02.31=1),
and write parameters again.

3. The number of write
operations within a certain
period of time exceeds the
limit.

1. Check whether
instantaneous power failure
occurs during parameter
storage.

2. Check whether parameters
are updated frequently
through the host controller.

1. If the servo drive is faulty,
replace the servo drive.

2. Change the write mode
and write parameters
again.

3. Power on the system
again, restore system
parameters to default
settings (H02.31=1), and
write parameters again.

-480-




Troubleshooting

Cause

Troubleshooting

Solution

4. The software is updated.

Check whether parameter
values in group HO2 and
above exceed the upper/
lower limit due to software
update.

Reset the servo drive model
and servo motor model, and
restore system parameters to
default settings (H02.31 = 1).

5. The servo drive is faulty.

If the fault persists though
parameters are restored to
default settings and the servo
drive is powered off and on
repeatedly, the servo drive is
faulty.

Replace the servo drive.

°
Cause:

E101.1: parameter error in group HOO/HO1

The total number of parameters changes, which generally occurs after software

update.

Values of parameters in groups HOO or HO1 exceed the limit, which generally
occurs after software update.

Cause

Troubleshooting

Solution

The servo drive detects
whether parameter values in
groups H00 and HO1 exceed
the upper/lower limit during
initialization upon power-
on. If yes, the keypad
displays E101.1. Motor
parameters in group HOO are
read from the encoder.
Servo drive parameters in
group HO1 are mapped
based on the servo drive
model defined by H01.10.

Check groups H00 and HO1
to find the parameter whose
value exceeds the limit.
Confirm whether this
parameter range is
abnormal.

Replace the motor or servo
drive.

]
changes
Cause:

E101.2: Address error in read/write operation after the number of parameters

Address error in read/write operation after the number of parameters changes.

Cause

Troubleshooting

Solution

The total number of
parameters changes after
software update, leading to
address error in read/write
operation.

Read H0b.90 and HOb.91
and obtain the abnormal
parameter group number.

1. Rectify the wrong values.
2. Restore default settings.

E101.9: Parameter attribute initialization check error
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Cause:

Parameter attribute initialization check error.

Cause

Troubleshooting

Solution

Parameter attribute

initialization check error

Check that HOA.99 = AA5C.

If the problems persists after
the servo drive is powered
off and on several times,
replace the servo drive.

e E102.0: FPGA communication establishment error

Cause:

The communication between MCU and FPGA cannot be established.

Cause

Troubleshooting

Solution

The communication
between MCU and FPGA
cannot be established.

The fault persists after the
servo drive is powered off
and on repeatedly.

Replace the servo drive.

e E102.1: FPGA initialization start error

Cause:
FPGA failed.
Cause Troubleshooting Solution
The fault persists after the
FPGA cannot start. servo drive is powered off Replace the servo drive.
and on repeatedly.

e E102.8: FPGA and MCU version mismatch

Cause:

FPGA and MCU version mismatch.

Cause

Troubleshooting

Solution

MCU and FPGA are
inconsistent.

The software versions of

1. Check whether the MCU
version (H01.00) is 9xx.x
(the fourth digit displayed
on the keypad is 9);

2. Check whether the FPGA
version (H01.01) is 9xx.x
(the fourth digit displayed
on the keypad is 9).

Contact Inovance for
technical support. Update
the FPGA or MCU software.

e E104.1: MCU running timeout (MCU break down)

Cause:

The access to MCU times out.
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Cause

Troubleshooting

Solution

1. FPGA failure

2. FPGA and HOST
communication
handshaking error

3. Access timeout occurs
between HOST and the
coprocessor

The fault persists after the
servo drive is powered off
and on repeatedly.

Replace the servo drive.

e E104.2: Current loop operation timeout (FPGA break down)

Cause:

The MCU torque interrupt scheduling time is abnormal. This fault is reported only

during commissioning.

Cause

Troubleshooting

Solution

1.FPGA failure

2. FPGA and MCU
communication
handshaking error

The fault persists after the
servo drive is powered off
and on repeatedly.

Replace the servo drive.

e E104.4: MCU command update timeout

Cause:

Take the moment when interrupt starts as the starting time, if the time when
commands are written to MCU is larger than the time when position and speed
regulators are started by FPGA, an alarm will be reported.

Cause

Troubleshooting

Solution

The system reports that the
encoder communication
time is set improperly or the
command calculation time
is too long.

The fault persists after the
servo drive is powered off
and on repeatedly.

e E120.0: Unknown encoder model

Cause:

1. Hide unnecessary
functions.
2. Replace the servo drive.

The servo drive detects the encoder model during initialization upon power-on. If
the encoder model does not comply with the requirement, E120.0 occurs.
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Cause

Troubleshooting

Solution

1. The product (motor or
servo drive) code does not
exist.

Read the nameplates of the
servo drive and motor to
check whether an SV670N-
INT series servo drive and
23-bit servo motor are used.
Meanwhile, check whether
H00.00 (motor code) is set to
14101.

Check the servo drive code
(H01.02) to see whether this
servo drive code exists.

If the motor code is
unknown, set H00.00 to
14101 when the SV670N-INT
series servo drive and 23-bit
servo motor are used.

If the drive code is absent,
set the servo drive model

correctly according to the
nameplate.

2. The power rating of the
motor does not match that
of the servo drive.

Check whether the servo
drive code (H01.02) matches
the serial-type motor code
(H00.05).

Replace the unmatched
products.

e E120.1: Unknown motor model

Cause:

The servo drive detects the motor model defined by H00.00 during initialization
upon power-on. If the motor model does not exist, E120.1 occurs.

Cause

Troubleshooting

Solution

The motor model defined by
H00.00 is abnormal

Check whether the value of
H00.00 matches the used
motor.

Rectify the value of H00.00.

e E120.2: Unknown drive model

Cause:

The servo drive detects the servo drive model defined by H01.10 during
initialization upon power-on. If the servo drive model does not exist, E120.2

occurs.

Cause

Troubleshooting

Solution

HO01.10 is incorrect

Check the value of H01.10.

Disable servo drive model
auto detection and set
HO01.10 to a proper value
manually.

e E120.5: Motor and drive current mismatch

Cause:

The rated output of the servo drive is far higher than the rated current of the
motor. You must use a servo drive of lower rated output or a motor with higher

rated current.
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Cause

Troubleshooting

Solution

The internal scale value is
abnormal.

Check whether the servo
drive model is correct. If the
set current sampling
coefficient is too large,
calculation overflow will
occur.

Replace the servo drive.

e E120.6: FPGA and motor model mismatch

Cause:

= The motor model is set improperly, causing mismatch and malfunction of the

servo drive.

= The motor model is set properly, but the motor encoder is not supported by

the servo drive.

Cause

Troubleshooting

Solution

FPGA software version and
H00.00 mismatch

e E120.7: Model check error
Cause:

The servo drive model parameter cannot be identified.

Check whether the FPGA
software version (H01.01)
supports the motor model
set by H00.00.

Update the FPGA software to
support the motor model or
replace the motor.

Cause

Troubleshooting

Solution

Model parameter CRC check
failed

Check that the model
parameter is present.

Write the model parameter
again.

e FE120.8: Junction temperature parameter check error

Cause:

The junction temperature parameter is identified incorrectly.

Cause

Troubleshooting

Solution

Junction temperature
parameter CRC check failed

Check that the junction
temperature parameter is
present.

Rewrite the junction
temperature parameter.

e E122.0: Multi-turn absolute encoder setting error

Cause:

The motor does not match the absolute position mode or the motor code is set

improperly.
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Cause

Troubleshooting

Solution

The motor does not match
the absolute position mode
or the motor code is set
incorrectly.

1. Check the motor
nameplate to see whether
the motor is configured
with a multi-turn absolute
encoder.

2. Check whether H00.00
(motor code) is set
properly.

Reset H00.00 (motor code)
according to the motor
nameplate or use a suitable
motor.

e E122.1: Different Dls assigned with the same function

Cause:

The same function is assigned to different DIs.

The DI function No. exceeds the maximum number allowed for DI functions.

Cause

Troubleshooting

Solution

1. Multiple Dls are assigned
with the same function.

Check whether parameters
in groups HO3 (H03.02,
H03.04...H03.20) and H17
(H17.00, H17.02...H17.30) are
assigned with the same non-
zero DI function No.

Assign different DI function
numbers to parameters in
groups H03 or H17, and then
restart the control circuit to
activate the assignment, or
switch off the S-ON signal
and send a "RESET" signal
to activate the assignment.

2. The DI function No.
exceeds the maximum
number allowed for DI
functions

Check whether the MCU
program is updated.

Restore system parameters
to default values (H02.31 =
1) and restart the servo
drive.

e E122.2: Different DOs assigned with the same function

Cause:

The DO function No. exceeds the maximum number allowed for DO functions.

Cause

Troubleshooting

Solution

The DO function No. exceeds
the maximum number
allowed for DO functions

Check whether DO function
numbers defined by H04.00
and H04.02 are abnormal.

Set the correct DO function
No.

e E122.3: Upper limit in the rotation mode invalid

Cause:

The upper limit (reference range) of the mechanical single-turn position exceeds
23 in the absolute position rotation mode.
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Cause

Troubleshooting

Solution

The upper limit (reference
range) of the mechanical
single-turn position exceeds
23%in the absolute position
rotation mode.

Check the setting of the
mechanical gear ratio, the
upper limit of mechanical
single-turn position and the
electronic gear ratio when
the servo drive runs in the
absolute rotation mode
(H02.01=2).

Reset the mechanical gear
ratio, the upper limit of
mechanical single-turn
position and the electronic
gear ratio to ensure the
upper limit of the
mechanical single-turn
position (reference range)
does not exceed 23,

e E122.4: Different VDIs assigned with the same function

Cause:

The same function is assigned to different VDIs. The VDI function No. exceeds the
maximum number allowed for VDI functions.

Cause

Troubleshooting

Solution

1. The same function is
assigned to different VDIs

Check whether parameters
in groups HO3 (H03.02,
HO03.04...H03.20) and H17
(H17.00, H17.02...H17.30) are
assigned with the same non-
zero DI function No.

Assign different DI function
numbers to parameters in
groups H03 or H17, and then
restart the control circuit to
activate the assignment, or
switch off the S-ON signal
and send a "RESET" signal
to activate the assignment.

2. The VDI function No.
exceeds the maximum

number allowed for VDI
functions.

Check whether the MCU
program is updated.

Restore system parameters
to default values (H02.31 =
1) and restart the servo
drive.

e E122.5: Dl and VDI assigned with the same function

Cause:

The same function is assigned to different VDIs. The VDI function No. exceeds the
maximum number allowed for VDI functions.

Cause

Troubleshooting

Solution

Two or more DIs and VDIs
are assigned with the same
function No.

Check whether DI function
numbers set in groups HO3
and H17 are repetitive.

Change any repetitive
number.

e E122.7: Fully closed-loop parameter setting error

Cause:

When HOF.00 is not 0, set H02.01 to 2 (absolute position rotation mode).

Cause

Troubleshooting

Solution

When HOF.00 is not 0, set
H02.01 to 2 (absolute
position rotation mode)

Check the value of H02.01 if
fully closed-loop is used.

Set the value of H02.01 to 2
if fully closed-loop is used.
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e E126.0: Process segment number error

Cause:

Process segment number error.

Cause

Troubleshooting

Solution

The process segment
number is not 1000 or any
other value from 0 to 15 in
the process segment mode.

Check whether the value of
H22.00 exceeds the specified
range of the technology
segment number (0-15 or
1000).

Write 0...15 to H22.00 in the
technology segment mode.

e E126.1: Process segment internal operation mode error

Cause:

Internal operation mode error of the process segment.

Cause

Troubleshooting

Solution

The technology segment
operation mode is not 0, 1,
2,3,7,0r8.

Check whether the values of
bit0 to bit3 of the parameter
defined by the faulty
technology segment are 0, 1,
2,3,7,and 8.

Set the technology segment
operation mode to 0, 1,2, 3,
7,and 8 in the technology
segment mode.

e E126.2: Position reference type error in process segment position mode

Cause:

The position reference type in the process segment position mode is wrong.

Cause

Troubleshooting

Solution

The position reference type
in the process segment
position mode is not 00
(absolute reference) or 10
(incremental mode).

Check whether the value of
bit6 or bit7 of the parameter
defined by the faulty
technology segment is 00 or
10.

Set the position reference
type in the process segment
position mode to 00
(absolute reference) or 10
(incremental reference).

e E136.0: Encoder ROM motor parameter check error

Cause:

When reading parameters in the encoder ROM, the servo drive detects that no
parameters are saved there or parameter values are inconsistent with the

setpoints.
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Cause

Troubleshooting

Solution

1. The servo Servo drive
model does not match the
motor model.

Check the servo drive and
servo motor nameplates to
see whether the SV670N-INT
series servo drive and servo
motor are used.

Replace the servo drive and
motor.

2. A parameter check error
occurs or no parameter is
saved in the ROM of the

serial incremental encoder.

1. Check whether the
encoder cable provided
by Inovance is used. For
cable specifications, see
"Matching Cables". The
cable must be connected
securely without
scratching, breaking or
poor contact.

2. Measure signals PS+, PS-,
+5V and GND on both
ends of the encoder cable
and observe whether
signals at both ends are
consistent. For signal pin
assignment, see the
section related to wiring.

1. Use the encoder cable
provided by Inovance.
Ensure motor terminals
are connected securely
and servo drive screws
are tightened properly.
Use a new encoder cable
if necessary.

2. Route encoder cables and
power cables (R/S/T, U/V/
W) through different
routes.

3. The servo drive is faulty.

The fault persists after the
servo drive is restarted.

Replace the servo drive.

e E136.1: Encoder ROM motor parameter read error

Cause:

= The encoder cable is not connected properly.
= A communication error occurs on the encoder due to interference.

-489-




Troubleshooting

Cause

Troubleshooting

Solution

1. The encoder cable
connections are incorrect or
loosened.

Check the encoder cable
connection. Check whether
ambient vibration is too
large, which loosens the
encoder cable and even
damages the encoder.

1. Connect the encoder
cables according to the
correct wiring diagram.

2. Re-connect encoder
cables and ensure
encoder terminals are
connected securely.

2. The servo drive is faulty.

The fault persists after the
servo drive is restarted.

Replace the servo drive.

3. Encoder communication
is interfered with.

Check whether E136.1
occurs occasionally.

Install a magnetic ring.
Route the power cable and
communication cable
separately.

e FE136.9: Dimension parameter Initialization error

Cause:

Encoder read-write error causes 32-bit dimensional compatibility initialization

error.

Cause

Troubleshooting

Solution

Encoder read-write error
causes 32-bit dimensional
compatibility initialization
error.

Check whether H32.50 is set
to enable compatibility.

o If the encoder
communication error still
occurs after you disable
compatibility, takes
measures accordingly.

o If power-on is normal after
you disable compatibility.
turn on the alarm and
contact the technical
support personnel of
Inovance.

e E138.0: Accuracy compensation data error

Cause:

Accuracy compensation data error.

Cause

Troubleshooting

Solution

1. Check failed because
accuracy compensation data
is lost.

2. FLASH hardware failure

Read the drive
compensation data from the
commissioning software and
observe whether the data is
normal.

1. Compensate again and
power off to restart.

2. If the alarm remains,
contact the manufacturer.

e E138.1: Cogging ripple compensation data initialization check failure

Cause:
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Cogging ripple compensation data check failure.

Cause

Troubleshooting

Solution

1. Check failed because
cogging ripple
compensation data is lost.

2. FLASH hardware failure

Read data through
InoDriverShop.

1. Compensate again and
power off to restart.

2. If the alarm remains,
contact the manufacturer.

e E140.0: encryption chip check error

Cause:

Encryption chip check failure

Cause

Troubleshooting

Solution

Encryption software is not
flashed

Check whether the error
persists after restart.

Ask the manufacturer to
flash the encryption
software.

e E140.2: wrong encryption chip version

Cause:

The MCU failed to establish communication with the encryption chip.

Cause

Troubleshooting

Solution

Encryption software is not
flashed

Check whether the error
persists after restart.

Ask the manufacturer to
flash the encryption
software.

e E140.3: Encryption chip damaged

Cause:

The MCU failed to establish communication with the encryption chip.

Cause

Troubleshooting

Solution

The MCU failed to establish
communication with the
encryption chip.

Check whether the error
persists after restart.

Ask the manufacturer to
flash the encryption
software.

e E150.0: STO safety state applied

Cause:

The STO input protection applies (safety state).
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Cause

Troubleshooting

Solution

STO is triggered because
either or both of two 24 V
inputs are disconnected.

1. Check whether the STO
function is activated.

There is no need to take any
corrective actions. After the
STO terminal is back to
normal, clear the fault using
the fault reset function.

2. Check whether the STO
power supply is normal.

Check whether the 24 vV
power supply for the STO is
stable. Tighten the cables
that are loose or
disconnected.

3. The fault persists after
preceding causes are
rectified.

Replace the servo drive.

e E150.1: STO input state abnormal

Cause:

The single-channel input of STO is ineffective.

Cause

Troubleshooting

Solution

1. STO input power supply is
abnormal.

Check whether the STO
power supply is normal.

Check whether the 24 vV
power supply for the STO is
stable. Tighten the cables
that are loose or
disconnected.

2.STO input resistor is
abnormal.

After STO is triggered, only
one STO signal is sent to
MCU after the 24 V power
supply is cut off due to input
resistor drift.

Replace the servo drive.

3. STO is ineffective

The fault persists after
preceding causes are
rectified.

Replace the servo drive.

e E150.2: Buffer 5V voltage detection error

Cause:

The MCU monitors the 5V power supply of the PWM Buffer to detect whether
overvoltage or undervoltage occurs. If the voltage is abnormal, E150.2 occurs.

Cause

Troubleshooting

Solution

The 5V voltage supplied to
the STO Buffer is abnormal
due to undervoltage or
overvoltage.

Check whether the fault can
be removed by a restart. If
not, the 5V voltage supplied
to the Buffer is abnormal.

Replace the servo drive.

e E150.3: STO input circuit hardware diagnosis failure

Cause:
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The photocoupler of the front hardware circuit for STO input is inspected. If the
photocoupler is short-circuited, the servo will display E150.3.

Cause

Troubleshooting

Solution

Short circuit occurs on the
upstream optocoupler of
STO1 or STO2.

The fault persists and the
keypad displays E150.3 after
restart.

Replace the servo drive.

e E150.4: PWM buffer hardware detection failure

Cause:

An error occurs on the PWM Buffer integrated circuit during initialization detection
upon power-on (the PWM signal cannot be blocked).

Cause

Troubleshooting

Solution

STO Buffer power-on test
error

The fault persists and the
keypad displays E150.4 after
restart.

Replace the servo drive.

e E150.5: STO input signal interference

Cause:

The STO input signal is interfered with, but the interference does not meet the
noise filtering conditions set in HOA.73.

Cause

Troubleshooting

Solution

Poor contact of the STO
terminal or unstable
external 24V input voltage
may lead to STO
misoperation or
malfunction.

Check whether the 24V input
voltage of the STO terminal
is unstable and
disconnected repeatedly.

Replace the 24V power
supply.

e E201.0: Phase-P overcurrent

Cause:

An excessively high current flows through the positive pole of the DC-AC circuit.
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Cause

Troubleshooting

Solution

1. Gains are set improperly,
leading to motor oscillation.

Check whether vibration or
sharp noise occurs during
start and operation of the
motor, or view "Current
feedback" in the software
tool.

1. Motor parameters are set
improperly, modify motor
parameter values.

2. Current loop parameters
are set improperly,
modify current loop
parameter values.

3. Speed loop parameters
are set improperly,
leading to motor
oscillation.

4. Servo drive operates
improperly. Replace it.

2. The encoder cable is aged
or corroded, or connected
incorrectly or loosely.

Check whether the encoder
cable provided by Inovance
is used.

Check whether the cable is
aging, corroded, or
connected loosely.

Switch off the S-ON signal
and rotate the motor shaft
manually. Check whether
the value of HOb.17h
(Electrical angle) changes as
motor shaft rotates.

Re-solder, tighten or replace
the encoder cable.
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Cause

Troubleshooting

Solution

3. The servo drive is faulty.

1. Switch off the S-ON signal
and rotate the motor
shaft manually. Check
whether the value of
HOb.17 (Electrical angle)
changes as motor shaft
rotates.

2. Disconnect the motor
cable and power on the
servo drive again, but the
fault persists.

3. Check whether resistance
of the external braking
resistor is too small or the
braking resistor is short-
circuited (between
terminals P® and C).

1. Replace with a braking
resistor with matching
resistance and perform
wiring again.

2. Replace the servo drive.

4. Overcurrent occurs on the
braking resistor.

Check whether resistance of
the external braking resistor
is too small or the braking
resistor is short-circuited
(between terminals P, C).

Use a braking resistor of
matching resistance.
Perform wiring again.

e E201.1: Phase-U overcurrent

Cause:

A current higher than the threshold is collected in the phase-U current.

Cause

Troubleshooting

Solution

1. Motor cables are in poor
contact.

Check whether the servo
drive power cables and
motor cables on the U, V,
and W sides of the servo
drive are loose.

Tighten the cables that are
loose or disconnected.

2. The motor cables are
grounded.

After confirming the servo
drive power cables and
motor cables are connected
properly, measure whether
the insulation resistance
between the servo drive U/
V/W side and the PE cable is
at MQ level.

Replace the motor in case of
poor insulation.
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Cause

Troubleshooting

Solution

3. U/V/W cables of the motor
are short-circuited.

Disconnect motor cables
and check whether short
circuit occurs among motor
U/V/W cables and whether
burrs exist in the wiring.

Connect the motor cables
correctly.

4. The motor is damaged.

Disconnect the motor cables
and measure whether the
resistance among UVW
phases of motor cables is
balanced.

Replace the motor if the
resistance is unbalanced.

e E201.2: Phase-V overcurrent

Cause:

A current higher than the threshold is collected in the phase-V current.

Cause

Troubleshooting

Solution

1. Motor cables are in poor
contact.

Check whether the servo
drive power cables and
motor cables on the U, V,
and W sides of the servo
drive are loose.

Tighten the cables that are
loose or disconnected.

2. The motor cables are
grounded.

After confirming the servo
drive power cables and
motor cables are connected
properly, measure whether
the insulation resistance
between the servo drive U/
V/W side and the PE cable is
at MQ level.

Replace the motor in case of
poor insulation.

3. U/V/W cables of the motor
are short-circuited.

Disconnect motor cables
and check whether short
circuit occurs among motor
U/V/W cables and whether
burrs exist in the wiring.

Connect the motor cables
correctly.

4. The motor is damaged.

Disconnect the motor cables
and measure whether the
resistance among UVW
phases of motor cables is
balanced.

Replace the motor if the
resistance is unbalanced.

e E201.4: Phase-N overcurrent

Cause:

An excessively high current flows through the negative pole of the DC-AC circuit.
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Cause

Troubleshooting

Solution

1. Gains are set improperly,
leading to motor oscillation.

Check whether vibration or
sharp noise occurs during
start and operation of the
motor, or view "Current
feedback" in the software
tool.

Adjust the gains.

2. The encoder cable is aged
or corroded, or connected
incorrectly or loosely.

Check whether the encoder
cable provided by Inovance
is used and whether the
cable is aging, corroded, or
connected loosely.

Re-solder, tighten or replace
the encoder cable.

3. Overcurrent occurs on the
braking resistor.

Check whether resistance of
the external braking resistor
is too small or the braking
resistor is short-circuited
(between terminals P® and
Q).

Replace with a braking
resistor of matching
resistance. Perform wiring
again.

4. Qvercurrent is caused by
the superposition of the
braking current and phase
current.

Check if the drive
accelerates abruptly during
braking. Check if the voltage
feedback exceeds the
release threshold through
the Inovance drive
commissioning platform,
and if the torque command
increases abruptly.

Increase the acceleration/
deceleration time.

5. The servo drive is faulty.

Switch off the S-ON signal
and rotate the motor shaft
manually. Check whether
the value of HOb.17
(Electrical angle) changes as
motor shaft rotates.
Disconnect the motor cable
but the fault persists after
the servo drive is powered
off and on again.

Replace the servo drive.

e E208.2: Encoder communication timeout

Cause:

The FPGA detected a communication timeout with the encoder.
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Cause

Troubleshooting

Solution

The servo drive fails to
receive the data fed back by
the encoder in three
consecutive cycles.

o Check bit12 of HOb.30.

« The encoder cable is
connected improperly.

« The encoder cable is
connected loosely.

« The encoder cable is too
long.

« The encoder
communication is
interfered with.

o The encoder is faulty.

1. Check whether the motor
model is correct.

2. Check the condition of the
encoder cable.

3. Check whether the
encoder version (H00.04)
is set properly.

4. The servo drive operates
improperly. Replace it.

e E208.4: FPGA current loop operation timeout

Cause:

The operating time of the current loop exceeds the interval threshold.

Cause

Troubleshooting

Solution

FPGA operation timeout

Internal fault code HOb.45 =
4208: Current loop operation
timeout

Disable some unnecessary
functions to reduce the
operating load of the current
loop.

e E210.0: Output short-circuited to ground

Cause:

An abnormal motor phase current or bus voltage is detected during power-on self-

testing.

= The DC bus voltage exceeds the discharge threshold.
» The phase U current of size C/D/E models is greater than 1/4 of H01.07.
» Overcurrent occurs on phase-P and phase-N of servo drives in SIZE A and B.

Cause

Troubleshooting

Solution

1. The servo drive power
cables (U/V/W) are short-
circuited to ground.

Disconnect the motor cables
and measure whether the
servo drive power cables (U/
V/W) are short-circuited to
ground (PE).

Connect the cables again or
replace the servo drive
power cables.

2. The motor is short-
circuited to ground.

After confirming the servo
drive power cables and
motor cables are connected
properly, measure whether
the insulation resistance
between the servo drive U/
V/W side and the PE cable is
at MQ level.

Replace the motor.
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Cause

Troubleshooting

Solution

3. The servo drive is faulty.

4. The motor speed is too
high during phase-to-ground
detection.

Disconnect the power cables
from the servo drive, but the
fault persists after the servo
drive is powered off and on
repeatedly.

Check whether the motor is
in the generating status
during power-on.

Replace the servo drive.

Reduce the motor speed.

o E234.0: Runaway
Cause:

The torque reference direction is in reverse to the speed feedback direction in the

torque control mode.

The speed feedback direction is in reverse to the speed reference direction in the
position or speed control mode.

Cause

Troubleshooting

Solution

1. The phase sequence of
the U,V, and W cables is
incorrect.

2. The interference signal
causes an error in the initial
phase detection of the
motor mover upon power-
on.

Check whether the servo
drive power cables are
connected in the correct
sequence at both ends.

The UVW phase sequence is
correct. But E234.0 occurs
when the servo drive is
enabled.

Connect the U,V, and W
cables according to correct
phase sequence.

Power off and on the servo
drive again.

3. The encoder model is
wrong or the encoder is
wired improperly.

View the servo drive and
servo motor nameplates to
check whether the Inovance
SV670N-INT series servo
drive and 23-bit servo motor
are used.

Replace with a mutually-
matching servo drive and
servo motor. For the
SV6T0N-INT series servo
drive and 23-bit servo
motor, set H00.00 to 14101.
Check the motor model,
encoder type, and encoder
cable connection again.
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Cause Troubleshooting Solution

1. Check whether the
encoder cable provided
by Inovance is used and
whether the cable is
aging, corroded, or

4. The encoder cable is aged connected loosely. Re-solder, tighten o replace

%rccc)(;;;(zfc]lid(;:)l;f)c;zgfded 2. Switch off the S-ON signal | the encoder cable.
and rotate the motor
shaft manually. Check
whether the value of
HOb.10 (Electrical angle)
changes as motor shaft

rotates.

Reduce the load of the
vertical axis, increase the
stiffness level, or hide this
fault without affecting the
safety performance and

Check whether the load of
the vertical shaft is too large.
Adjust brake parameters
H02.09...H02.12 and check
whether the fault is cleared.

5. The gravity load in vertical
axis applications is too large.

normal use.
The stiffness level is set to
6. Improper parameter . . .
- . an excessively high value, Set a proper stiffness level
settings lead to excessive . > . Lo
S leading to excessive to avoid excessive vibration.
vibration. : -
vibration.
e E308.0: Pulse encoder phase A wire breakage
Cause:
Pulse encoder phase A wire breakage.
Cause Troubleshooting Solution
1. Phase A of the encoderis | Check the wiring of the Reconnect the encoder and
wired improperly. encoder. power off and restart.
Check whether the motor Check whether the motor
2. The motor is setto a code H00.00 is set correctly | code H00.00 is set correctly
model with a pulse encoder. | and matches the connected | and matches the connected
encoder. encoder.

e E308.1: Pulse encoder phase B wire breakage
Cause:

Pulse encoder phase B wire breakage.

Cause Troubleshooting Solution
Phase B of the encoder is Check the wiring of the Reconnect the encoder and
wired improperly. encoder. power off and restart.

e E308.2: Pulse encoder phase Z wire breakage
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Cause:

Pulse encoder phase Z wire breakage. This alarm is only available when there is a

Z signal.

Cause

Troubleshooting

Solution

1. Phase Z of the encoder is
wired improperly.

Check the wiring.

Connect the encoder again.

2. The connected encoder
does not have phase Z.

Check the encoder manual.

Re-install the motor and
select an AB two-phase

encoder on the encoder
configuration page.

e E320.0: Braking resistor overload

Cause:

The braking resistor is overloaded.

Cause

Troubleshooting

Solution

The accumulative heat of
the braking resistor exceeds
the maximum thermal
capacity of the braking
resistor.

Check whether the value of
HO0b.67 exceeds 100%.

1. Check if large discharge
current is present due to
high bus voltage.

2. Ensure that the motor
cannot be driven
reversely.

3. Replace the servo drive.

ACaution

In applications where the motor drives a vertical axis or is driven by the load, set HOA.12 to

0 to hide the runaway fault.

e E320.1: braking resistor surface temperature too high

Cause:

The accumulative heat of the built-in braking resistor is too great.
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Cause

Troubleshooting

Solution

The accumulative heat of
the built-in braking resistor
is too great.

Cut off the power and check
the braking resistor for over-
temperature.

1. Check if large
regenerative current is
present due to high bus
voltage.

2. Ensure that the motor
cannot be driven
reversely.

3. Replace the servo drive.

e E321.0: Dynamic brake resistor overload

Cause:

The dynamic braking resistor is overloaded.

Cause

Troubleshooting

Solution

The accumulative heat of
exceed braking resistor
exceeds the maximum
thermal capacity of the
resistor.

Check whether the value of
HO0b.98 exceeds 100%.

Ensure that the motor
cannot be driven reversely in
the dynamic braking state.

e E400.0: Main circuit overvoltage

Cause:

The DC bus voltage between P® and N© exceeds the overvoltage threshold.

220V servo drive: Normal value: 310 V Overvoltage threshold: 420 V

380 V servo drive: Normal value 540 V Overvoltage threshold 760 V.
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Troubleshooting

Cause

Troubleshooting

Solution

1. The voltage input to the
main circuit is too high.

Check the power input
specifications of the servo
drive and measure whether
the voltage input to main
circuit cables (R/S/T) on the
drive side is within the
following range:

220V servo drive:

Effective value: 220 V to 240
Vv

Allowable deviation: —10%
to +10% (198 V to 264 V)
380V servo drive:

Value range: 380 V-440 V
Allowable deviation: —10%
to +10% (342 V to 484 V)

Replace or adjust the power
supply according to the
specified range.

2. The power supply is
unstable or affected by
lightning.

Check whether the power
supply is unstable, affected
by lightning, or complies
with the preceding range.

Connect a surge protection
device (SPD) and switch on
the power supplies of the
control circuit and the main
circuit. If the fault persists,
replace the servo drive.
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Troubleshooting

Cause

Troubleshooting

Solution

3. The braking resistor fails.

If the built-in braking
resistor is used (H02.25 = 0),
check whether terminals P®
and D are jumpered. If yes,
measure the resistance
between terminals C and D.
If an external braking
resistor is used (H02.25=1
or 2), measure the resistance
of the external braking
resistor connected between
terminals P® and C.

For details, see table
"Specifications of the
braking resistor".
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1. If the resistance is "oo"
(infinite), the braking
resistor is disconnected
internally.

2. If a built-in braking
resistor is used, change to
use an external braking
resistor (H02.25=1or 2)
and remove the jumper
between terminals P®
and D. Select an external
braking resistor of the
same resistance and
equal or higher power
than the built-in one.

3. If an external braking
resistor is used, replace
with a new one and
connect it between P®
and C.

4, Set H02.26 (Power of
external braking resistor)
and H02.27 (Resistance of
external braking resistor)
to values consistent with
the specifications of the
external braking resistor
used.




Troubleshooting

Cause

Troubleshooting

Solution

4. The resistance of the
external braking resistor is
too large, resulting in
insufficient energy
absorption during braking.

Measure the resistance of
the external braking resistor
connected between
terminals P® and C, and
compare the measured
value with the
recommended value.

1. Replace with a new
external braking resistor
that carries the
recommended resistance,
and connect it between
P® and C.

2. Set H02.26 (Power of
external braking resistor)
and H02.27 (Resistance of
external braking resistor)
to values consistent with
the specifications of the
external braking resistor
used.

5. The motor is in abrupt
acceleration/deceleration
status and the maximum
braking energy exceeds the
energy absorption value.

6. The bus voltage sampling
value deviates greatly from
the measured value.

Confirm the acceleration/
deceleration time during
operation and measure
whether the DC bus voltage
between P® and N©
exceeds the overvoltage
threshold during
deceleration.

Check whether HOb.26 (Bus
voltage) is within the
following range:

220V servo drive: HOb.26 >
420V

380V servo drive: HOb.26 >
760V

Measure whether the DC bus
voltage detected between
terminals P® and N© is
lower than the value of
HOb.26.

After confirming the input
voltage of the main circuit is
within the specified range,
increase the acceleration/
deceleration time if the
operating conditions allow.

Contact Inovance for
technical support.

7. The servo drive is faulty.

The fault persists after the
main circuit is powered off
and on repeatedly.

Replace the servo drive.

e FE410.0: Main circuit undervoltage

Cause:

The DC bus voltage between P® and N© is lower than the undervoltage

threshold.

220V servo drive: Normal value: 310 V Undervoltage threshold: 200 V (180 V for

S5R5 models)
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Troubleshooting

380V servo drive: Normal value 540 V Overvoltage threshold 380 V.

Cause

Troubleshooting

Solution

1. The power supply of the
main circuit is unstable or
power failure occurs.

2. Instantaneous power
failure occurs.

Check the power input
specifications of the servo
drive and measure whether
the input voltage at the
power supply side of the
main circuit cables and R/S/
T on the drive side is within
the following range:

220 V servo drive:

Value range: 220 V-240 V
Allowable deviation: —10%
to +10% (198 V to 264 V)
Measure the voltages of all
the three phases.

3. The power voltage drops
during running.

Monitor the power supply
voltage and check whether
the main circuit power
supply is applied to other
devices, resulting in
insufficient power capacity
and voltage drop.

Increase the capacity of the
power supply.

4. A three-phase servo drive
is connected to a single-
phase power supply, leading
to phase loss.

Check the wiring of the main
circuit.

Replace the cables and wire
the power cables correctly
Three-phase: R, S, T

5. The servo drive is faulty.

Check whether HOb.26 (Bus
voltage) is within the
following range:

220V servo drive: H0b.26 <
200V

380V servo drive: H0b.26 <
380V

The fault persists after the
main circuit is powered off
and on repeatedly.

Replace the servo drive.

e E410.1: Main circuit de-energized

Cause:

Phase loss occurs on the three-phase servo drive.
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Troubleshooting

Cause

Troubleshooting

Solution

The power supply is
disconnected during
operation.

Check the power input
specifications of the servo
drive and measure whether
the input voltage at the
power supply side of the
main circuit cables and R/S/
T on the drive side is within
the following range:

220 V servo drive:

Value range: 220 V-240 V
Allowable deviation: -10% to
+10%

380 V servo drive:

Effective value: 380 to 440 V
Allowable deviation: -10% to
+10%

Measure the voltages of all
the three phases.

Monitor the power supply
voltage and check whether
the main circuit power
supply is applied to other
devices, resulting in
insufficient power capacity
and voltage drop.

Increase the capacity of the
power supply.

Check whether 200B.1Bh
(Bus voltage) is within the
following range: 220 V servo
drive: HOb.27h<< 200 V. 380 V
servo drive: HOb.27h< 380
V. The fault persists after the
main circuit is powered off
and on repeatedly.

Replace the servo drive.

Check the wiring of the main
circuit.

Replace the cables and wire
the power cables correctly
Three-phase: R, S, T/L1, L2,
L3

e FE420.0: Main circuit phase loss

Cause:

Drive three-phase input phase abnormal.
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Troubleshooting

Cause

Troubleshooting

Solution

1. The three-phase input
cables are connected
improperly.

2. A single-phase power
supply is used for a three-
phase servo drive.

3. The three-phase power
supply is unbalanced or the
voltages of the three phases
are too low.

Check whether RST cables
on the drive side and non-
drive side are in good
condition and connected
properly.

Check the specifications of
the power supply and
measure whether the
voltage input to the main
circuit is within the following
range:

220V servo drive:

Value range: 220 V-240 V
Allowable deviation: —=10%
to +10% (198 V to 264 V)
380V servo drive:

Effective value: 380 to 440 V
Allowable deviation: —-10%
to +10% (342 V to 484 V)
Measure the voltages of all
the three phases.

Replace the cables and
connect the main circuit
cables properly.

Servo drives of 0.75 kW
(H01.10 = 5) can be supplied
by single-phase power
supplies.

If the input voltage complies
with the specifications, set
HOA.00 (power input phase
loss protection) to 2 (inhibit
phase loss faults and
alarms).

If input voltage is outside
the specified range, replace
or adjust the power supply.

e E430.0: Control circuit power supply undervoltage

Cause:

The drive control power voltage is below the undervoltage threshold.
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Troubleshooting

Cause

Troubleshooting

Solution

1. The control power supply
of servo drives in size C/D/E
are unstable or fails.

Check the specifications of
the power supply and
measure whether the
voltage input to the main
circuit is within the following
range:

220V servo drive:

Value range: 220 V-240 V
Allowable deviation: —10%
to +10% (198 V to 264 V)
380V servo drive:

Effective value: 380 to 440 V
Allowable deviation: —10%
to +10% (342 V to 484 V)
Measure the voltages of all
the three phases.

Increase the capacity of the
power supply.

2. The control power supply
of servo drives in size C/D/E
are in poor contact.

Check whether control
circuit cables are connected
properly and whether the
voltage of control circuit
cables (L1C, L2C) is within
the specified range.

Re-connect or replace the
cables.

e E500.0: motor overspeed
Description:

The actual feedback speed of the motor exceeds the overspeed threshold.

Cause

Troubleshooting

Solution

1. The UVW phase sequence
of the motor is incorrect.

Check whether the servo
drive power cables are
connected in the correct
sequence at both ends.

Connect the UVW cables
according to the correct
sequence.

2. HOA.08 is set improperly.

Check whether the
overspeed threshold is lower
than the maximum speed.
Overspeed threshold = 1.2 x
Maximum motor speed
(HOA.08=0).

Overspeed threshold =
HOA.08 (when HOA.08 # 0,
and HOA-08 < 1.2 x maximum
motor speed).

Re-set the overspeed
threshold according to the
mechanical requirements.
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Troubleshooting

Cause

Troubleshooting

Solution

3. The input reference
exceeds the overspeed
threshold.

Check whether the motor

speed corresponding to the

input reference exceeds the
overspeed threshold.

o Position control mode:In
CSP mode, check the gear
ratio 6091.01h/6091.02h to
determine the position
reference increment for an
individual synchronization
period and convert it to the
speed information.In PP
mode, check the gear ratio
6091.01h/6091.02h and
determine the 6081h
(profile velocity).In HM
mode, check the gear ratio
6091.01h/6091.02h, and
determine 6099.01h and
6099.02h.

« Speed control mode:Check
the gear ratio (6091h),
target velocity (60FFh),
speed limits (H06.06 to
H06.09), and the maximum
profile velocity (607Fh).

« Torque control mode:View
the speed limit defined by
HO07.17 and check the
corresponding speed limit.

o Position control mode:CSP:
Decrease the position
reference increment per
synchronization period.
The host controller should
cover the position ramp
when generating
references.PP: Decrease
the value 6081h or increase
the acceleration/
deceleration ramp (6083h,
6084h).HM: Decrease
6099.01h and 6099.02h or
increase the acceleration/
deceleration ramp (609Ah).
Decrease the gear ratio
according to actual
conditions.

Speed mode:Decrease the

target velocity, speed limit,

and gear ratio. In PV mode,
increase the speed ramp

(6083h and 6084h). In CSV

mode, the host controller

should cover the speed
ramp.

« Torque control mode:Set
the speed limit to a value
lower than the overspeed
threshold.

4. The motor speed
overshoots.

Check whether the speed
feedback exceeds the
overspeed threshold by
using Inovance servo
commissioning software.

Adjust the gain or
mechanical running
conditions.

5. The servo drive is faulty.

The fault persists after the
servo drive is powered off
and on again.

Replace the servo drive.
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Troubleshooting

Cause

Troubleshooting

Solution

6: Encoder data error

Check whether there is
interference, whether
encoder type selection is
incorrect, or whether
encoder parameter settings
are incorrect.

o Take interference shielding
measures, such as
magnetic rings and
shielding cables.

o Check whether the encoder
type is selected correctly. If
not, replace the encoder
type correctly.

o Set the encoder
parameters properly
according to encoder
manual.

7. The selected motor type
is incorrect.

Check whether the type of
the motor is set improperly.
For example, the linear
motor is set to a rotary
motor or the rotary motor is
set to a linear motor.

Replace the actual motor
with the correct type or
change the value of H00.00
to the correct motor type.

e E500.1: Speed feedback overflow

Description:

The FPGA speed measurement overflows.

Cause

Troubleshooting

Solution

1. FPGA internal speed
overflows.

Check whether the servo
drive power cables are
connected in the correct
sequence at both ends.

Connect the UVW cables
according to the correct
sequence.

2. The motor speed
overshoots.

Check whether the speed
feedback exceeds the
overspeed threshold by
using Inovance servo
commissioning software.

Adjust the gain or
mechanical running
conditions.

-511-



Troubleshooting

Cause

Troubleshooting

Solution

3: Encoder data error

Check whether there is
interference, whether
encoder type selection is
incorrect, or whether
encoder parameter settings
are incorrect.

o Take interference shielding
measures, such as
magnetic rings and
shielding cables.

o Check whether the encoder
type is selected correctly. If
not, replace the encoder
type correctly.

o Set the encoder
parameters properly
according to encoder
manual.

4. The selected motor type is
incorrect.

Check whether the type of
the motor is set improperly.
For example, the linear
motor is set to a rotary
motor or the rotary motor is
set to a linear motor.

Replace the actual motor
with the correct type or
change the value of H00.00
to the correct motor type.

e E500.2: FPGA position feedback pulse overspeed

Description:

The MCU has detected that the position feedback increment from the FPGA is too

large.
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Troubleshooting

Cause

Troubleshooting

Solution

1. The MCU has detected
that the position feedback
increment from the FPGA is
too large.

Check whether the value of
HOb.17 changes abruptly.

Modify the value of HOA.70
(Overspeed threshold),
which is 0 by default. Use
the maximum speed of the
motor as the threshold for
large feedback increment.

2: Encoder data error

Check whether there is
interference, whether
encoder type selection is
incorrect, or whether
encoder parameter settings
are incorrect.

o Take interference shielding
measures, such as
magnetic rings and
shielding cables.

« Check whether the encoder
type is selected correctly. If
not, replace the encoder
type correctly.

o Set the encoder
parameters properly
according to encoder
manual.

3. The selected motor type is
incorrect.

Check whether the type of
the motor is set improperly.
For example, the linear
motor is set to a rotary
motor or the rotary motor is
set to a linear motor.

e E602.0: Angle auto-tuning failure

Cause:

Replace the actual motor
with the correct type or
change the value of H00.00
to the correct motor type.

Unusual jitter occurs on the encoder feedback during angle auto-tuning.

Cause

Troubleshooting

Solution

1. Locked-rotor occurred in
mechanical equipment.

Stop the motor and push it
to check whether locked-
rotor occurred.

If yes, eliminate the problem
and perform angle auto-
tuning (phase sequence
auto-tuning) again.

2. The data fed back by the
encoder is abnormal.

Push the motor and observe
the encoder with the
oscilloscope in
InoDriverShop. You can
determine whether the
encoder feedback is
abnormal by the following
criteria: Is there feedback? Is
the feedback data
continuous? Is the observed
displacement consistent
with the actual
displacement?

If you determine that the
feedback data of the
encoder is abnormal,
replace the encoder and
perform angle auto-tuning
(phase sequence auto-
tuning) again.

-513-




Troubleshooting

Cause

Troubleshooting

Solution

3. U,V and W power cables
are incorrectly connected or
disconnected.

Check the wiring. Use a
multimeter to check wire
breakage.

If any improper connection
is found, reconnect the
cables perform angle auto-
tuning (phase sequence
auto-tuning) again.

4. The drive/motor is faulty.

If none of the above solves
the problem, contact the
manufacturer.

If none of the above solves
the problem, contact the
manufacturer.

e E602.1: Angle auto-tuning overtravel

Cause:

The moving distance is too large during angle auto-tuning.

Cause

Troubleshooting

Solution

The moving distance during
angle auto-tuning is too
large.

o The setting of auto-tuning
parameters does not match
the load characteristics, and
large impact occurred
during auto-tuning,
resulting in an overtravel
alarm.

« The data fed back by the
encoder is abnormal. A false
alarm is raised.

o Check whether the
displacement is really too
large, and whether
overtravel is caused by the
setting of auto-tuning
parameters.

« Observe the encoder with
the oscilloscope in
InoDriverShop. You can
determine whether the
encoder feedback is
abnormal by the following
criteria: Is the feedback
operation continuous? Is
the observed displacement
consistent with the actual
displacement?

o If the moving distance
during auto-tuning is too
large, you can adjust the
auto-tuning parameters.

o If the encoder feedback
data is abnormal, replace
the encoder, and then
identify the angle/phase
sequence again.

e E602.2: U/V/W phase sequence reversed

Cause:

A wrong U/V/W phase sequence is detected during angle auto-tuning.

Cause

Troubleshooting

Solution

The system indicates the
UVW wiring is wrong to
avoid the motor from losing
control.

Check U/V/W wiring through
phase sequence auto-
tuning.

« After phase sequence is
corrected, perform angle
auto-tuning again.

« Exchange cables of any
two phases and perform
angle auto-tuning again.

e E602.3: Large encoder jitter during angle auto-tuning

Cause:

Large encoder jitter/disturbance during angle auto-tuning.
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Troubleshooting

Cause

Troubleshooting

Solution

Encoder feedback data has
large jitter.

Check whether the encoder
jitters abnormally at
standstill.

o« Check the wiring of the
encoder.
o Check for external
electromagnetic
interference. Install a
magnetic ring and use
shielded cables as
necessary.
Manually increase H32.14/
H32.16 (inching angle auto-
tuning) and H32.34/H32.36
(position locking angle
auto-tuning).

[ ]
Cause:

E602.4: Auto-tuning failed. Auto-tuning timeout.

Auto-tuning failed. Auto-tuning timeout.

Cause

Troubleshooting

Solution

If the angle auto-tuning
process is not completed in
30 seconds, a timeout alarm
is raised.

« Due to external
disturbance (such as
vibration of other parts on
the bench), the completion
condition of angle auto-
tuning cannot be met.

« The feedback data of the
encoder is subjected to
poor characteristics,
interference or anomaly,
and the completion
condition of angle auto-
tuning cannot be met.

o Check for vibrating parts
on the bench.

« Observe the encoder with
the oscilloscope in
InoDriverShop. You can
determine whether the
encoder feedback is
abnormal by the following
criteria: Is there feedback?
Is the feedback data
continuous? Is the
observed displacement
consistent with the actual
displacement? Is there
abnormal jitter during
standby?

Check the encoder wiring
to ensure that the shielded
cables are effectively
connected. If the encoder
data is abnormal, replace
the encoder and identify
the angle/phase sequence
again.

« Adjust the angle auto-
tuning parameters
properly and reduce the
completion conditions of
angle auto-tuning. For
example, you can increase
the operation/standstill
evaluation threshold of
angle auto-tuning as
appropriate.

[
Cause:

E602.5: Angle auto-tuning failed. Z signal not found.

Z signal is not found during angle auto-tuning.
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Troubleshooting

Cause

Troubleshooting

Solution

1. The encoder configuration
is incorrect. The connected
motor encoder has no z
signal.

Check whether the encoder
has a z signal.

2. The Z signal polarity is set
incorrectly.

Check bit 13 of H00.26.

3. The data fed back by the
encoder is abnormal. No Z
signal is present.

Observe the encoder with
the oscilloscope in
InoDriverShop. You can
determine whether the
encoder feedback is
abnormal by the following
criteria: Is there feedback? Is
the feedback data
continuous? Is the observed
displacement consistent
with the actual
displacement?

1. Check the wiring of the
encoder. Ensure the
shielded cables are
effectively connected.
Check the polarity
configuration of z signal.

2. If the encoder data is
abnormal, replace the
encoder and then identify
the angle again.

L]
Description:

E602.6: Angle auto-tuning does not converge

Angle auto-tuning does not converge.

Cause

Troubleshooting

Solution

1. External disturbance
(such as vibration of other
parts on the bench) is

Check for vibrating parts on
the bench.

o Check for external
electromagnetic
interference. Install a
magnetic ring and use
shielded cables as
necessary.

o For the position lock
method, you can reduce
the angle gain (H32.37)

present. Check whether the angle
o manually.

2. Parameters are set gain is set too large. .

: o For the jog method, you

incorrectly.
can manually reduce the
operation evaluation
threshold (H32.13/H32.15)
or increase the standstill
evaluation threshold
(H32.14/H32.16).

e E605.0: Motor speed too high upon S-ON

Cause:

The motor speed exceeds the rated speed when the servo drive in size A/Bis

switched on.
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Troubleshooting

Cause

Troubleshooting

Solution

The motor speed exceeds
the rated speed when the
servo drive is switched on.

Check if the drive is enabled
when the motor has been
driven.

Switch on the drive when
the motor is standstill.

e E612.0: Rotor locked during phase sequence auto-tuning

Cause:

Locked-rotor occurred during phase sequence auto-tuning.

Cause

Troubleshooting

Solution

1. Locked-rotor occurred in
mechanical equipment.

Stop the motor and push it
to check whether locked-
rotor occurred.

If yes, eliminate the problem
and perform angle auto-
tuning (phase sequence
auto-tuning) again.

2. The data fed back by the
encoder is abnormal.

Push the motor and observe
the encoder with the
oscilloscope in
InoDriverShop. You can
determine whether the
encoder feedback is
abnormal by the following
criteria: Is there feedback? Is
the feedback data
continuous? Is the observed
displacement consistent
with the actual
displacement?

If you determine that the
feedback data of the
encoder is abnormal,
replace the encoder and
perform angle auto-tuning
(phase sequence auto-
tuning) again.

3. U,V and W power cables
are incorrectly connected or
disconnected.

Check the wiring. Use a
multimeter to check wire
breakage.

If any improper connection
is found, reconnect the
cables perform angle auto-
tuning (phase sequence
auto-tuning) again.

4. The drive/motor is faulty.

If none of the above solves
the problem, contact the
manufacturer.

If none of the above solves
the problem, contact the
manufacturer.

e E612.1: Overtravel occurred during phase sequence auto-tuning

Cause:

Overtravel occurred during phase sequence auto-tuning.
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Troubleshooting

Cause

Troubleshooting

Solution

1. The moving distance
during phase sequence
auto-tuning is too large.

2. The setting of auto-tuning
parameters does not match
the load characteristics, and
large impact occurred
during auto-tuning, resulting
in an overtravel alarm.

Check whether the
displacement is really too
large, and whether
overtravel is caused by the
setting of auto-tuning
parameters.

If the movement during
auto-tuning is too large, you
can manually reduce the
current rising slope (H32.21).

3. The data fed back by the
encoder is abnormal. A false
alarm is raised.

Observe the encoder with
the oscilloscope in
InoDriverShop. You can
determine whether the
encoder feedback is
abnormal by the following
criteria: Is the feedback
operation continuous? Is the
observed displacement
consistent with the actual
displacement?

If the encoder feedback data
is abnormal, replace the
encoder, and then identify
the angle/phase sequence
again.

e E612.3: Large encoder jitter during phase sequence auto-tuning

Cause:

Large encoder jitter during phase sequence auto-tuning.

Cause

Troubleshooting

Solution

Encoder feedback data has
large jitter.

Check whether the encoder
jitters abnormally at
standstill.

o« Check the wiring of the
encoder.

o Check for external
electromagnetic
interference. Install a
magnetic ring and use
shielded cables as
necessary.

o Manually increase H32.24/
H32.25.

e E612.4: Phase sequence auto-tuning failed. Auto-tuning timeout.

Cause:

Phase sequence auto-tuning failed. Auto-tuning timeout.
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Troubleshooting

Cause

Troubleshooting

Solution

o If the phase sequence
auto-tuning process is not
completed in 30 seconds, a
timeout alarm is raised.

« Due to external
disturbance (such as
vibration of other parts on
the bench), the completion
condition of angle auto-
tuning cannot be met.

« The feedback data of the
encoder is subjected to
poor characteristics,
interference or anomaly,
and the completion
condition of angle auto-
tuning cannot be met.

« Check for vibrating parts
on the bench.

« Observe the encoder with
the oscilloscope in
InoDriverShop. You can
determine whether the
encoder feedback is
abnormal by the following
criteria: Is there feedback?
Is the feedback data
continuous? Is the
observed displacement
consistent with the actual
displacement? Is there
abnormal jitter during
standby?

» Check the encoder wiring
to ensure that the shielded
cables are effectively
connected. If the encoder
data is abnormal, replace
the encoder and identify
the phase sequence again.

« Adjust the phase sequence
auto-tuning parameters
properly and reduce the
completion conditions of
the auto-tuning. For
example, you can increase
the operation/standstill
evaluation threshold as
appropriate.

e E619.0: Absolute accuracy compensation parameter setting error

Cause:

The accuracy compensation interval is set to 0.

Cause

Troubleshooting

Solution

The accuracy compensation
interval(H03.64) is set to 0.

Check whether H03.64 is set
to 0.

Set the correct
compensation interval.

e E619.1: Absolute accuracy compensation overflow

Cause:

= Theinput quadrature pulse frequency (quadruple) is greater than 1/(H33.74 x

25 ns).

= The number of compensated pulses at a time is greater than 1.

Cause

Troubleshooting

Solution

« The input quadrature pulse
frequency (quadruple) is
greater than 1/(H33.74 x 25
ns).

o The number of
compensated pulses at a
time is greater than 1.

o Check the motor speed at
the alarm time.

o Check the compensation
table to see if thereis a
length greater than 1 index
interval.

« Reduce motor speed.
o Load the correct error
compensation table.

e E620.0: Motor overload
Cause:

The accumulative heat of the motor reaches the fault threshold.
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Troubleshooting

Cause

Troubleshooting

Solution

1. The motor and encoder
cables are connected
incorrectly or in poor
contact.

Check the wiring between
the servo drive, servo motor
and the encoder according
to the correct “wiring
diagram”.

Connect the cables
according to the wiring
diagram.

It is recommended to use
the cables provided by
Inovance.

When customized cables are
used, prepare and connect
the customized cables
according to the wiring
instructions.

2. The load is so heavy that
the effective torque
outputted by the motor
keeps exceeding the rated
torque.

3. Acceleration/deceleration
is too frequent or the load
inertia is too large.

Check the overload
characteristics of the servo
drive or servo motor.

Check whether the average
load rate (HOb.12) of the
servo drive keeps exceeding
100.0%.

Calculate the mechanical
inertia ratio or perform
inertia auto-tuning. Check
the value of H08.00 (Load
inertia ratio).

Confirm the individual
operation cycle when the
servo motor operates
cyclically.

Use a servo drive of higher
capacity and a matching
servo motor, or reduce the
load and increase the
acceleration/deceleration
time.

Increase the acceleration/
deceleration time during
single-cycle running.

4. The gain adjustment is
improper or the stiffness is
too high.

Check whether the motor
vibrates and generates
unusual noise during
operation.

Readjust the gain.

5. The servo drive model or
motor model is set
improperly.

Check the motor model
(H00.00) and drive model
(HO01.10) stored in the bus
encoder.

Read the servo drive
nameplate and set the servo
drive model (H01.10) and
motor model properly.
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Cause

Troubleshooting

Solution

6. The motor is stalled due
to mechanical factors,
resulting in overload during
operation.

Check the reference and
motor speed (H0b.00)
through the software tool or
keypad.

« References in the position
control mode: HOb.13
(Input position reference
counter)

« References in the speed
control mode: HOb.01
(Speed reference)

« References in the torque
control mode: HOb.02
(Internal torque reference)

Check whether the reference

value is not 0 but the motor

speed is 0 rpm in the
corresponding mode.

Rectify the mechanical-
related problem.

7. The servo drive is faulty.

The fault persists after the
servo drive is powered off
and on again.

Replace the servo drive.

Note

When this fault occurs, stop the servo drive for at least 30s before further operations.

e E620.1: Overload current limit mode, motor overloaded

Cause:

Overload current limit mode, motor overloaded.
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Cause

Troubleshooting

Solution

1. The load is so heavy that
the effective torque
outputted by the motor
keeps exceeding the rated
torque.

2. Acceleration/deceleration
is too frequent or the load
inertia is too large.

3. The motor and encoder
cables are connected
incorrectly or in poor
contact.

4. The gain adjustment is
improper or the stiffness is
too high.

5. The motor is stalled due
to mechanical factors,
resulting in overload during
operation.

6. The servo drive is faulty.

Check the overload
characteristics of the servo
drive or servo motor.

Check whether the average
load rate (HOb.12) of the
servo drive keeps exceeding
100.0%.

« Use a servo drive of higher
capacity and a matching
servo motor.

o Reduce the load and
increase the acceleration/
deceleration time.

e E621.0: Overload current limiting torque attained

Cause:

Overload current limiting torque is attained.

Cause

Troubleshooting

Solution

1. The load is so heavy that
the effective torque
outputted by the motor
keeps exceeding the rated
torque.

2. Acceleration/deceleration
is too frequent or the load
inertia is too large.

3. The motor and encoder
cables are connected
incorrectly or in poor
contact.

4. The gain adjustment is
improper or the stiffness is
too high.

5. The motor is stalled due
to mechanical factors,
resulting in overload during
operation.

6. The servo drive is faulty.

o Check the overload
characteristics of the servo
drive or servo motor.
Check whether the average
load rate (HOb.12) of the
servo drive keeps
exceeding 100.0%.

« Detect whether the value
of H32.78 is set too high.
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capacity and a matching
servo motor.
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Troubleshooting

e E630.0: motor rotor locked over-temperature

Cause:

The actual motor speed is lower than 10rpm but the torque reference reaches the
limit, and such status lasts for the time defined by HOA.32.

Cause

Troubleshooting

Solution

1. U/V/W output phase loss,
wire breakage or incorrect
phase sequence occurs on
the servo drive.

Perform motor trial run
without load and check
cable connections and the
phase sequence.

Re-connect the cables
according to the wiring
diagram or replace the
cables.

2. The motor parameters
(especially the number of
pole pairs) are set
improperly and motor angle
auto-tuning is not
performed.

« View parameters in group
HO0 to check whether the
number of pole pairs are
set properly.

o Perform angle auto-tuning
on the motor several times
and check whether the
value of H00.28 is
consistent during angle
auto-tuning.

o Check whether the motor
and drive match in the
power.

Modify motor parameter
values or replace the drive.
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Cause

Troubleshooting

Solution

3. The communication
commands are being
disturbed.

Check whether jitter occurs
on the commands sent from
the host controller and
whether EtherCAT
communication is being
disturbed.

Check whether the
communication line
between the host controller
and the servo drive is being
disturbed.

4. The motor is stalled due
to mechanical factors.

Check the reference and
motor speed (H0b.00)
through the software tool or
keypad.

« References in the position
control mode: HOb.13
(Input position reference
counter)

« References in the speed
control mode: HOb.01
(Speed reference)

« References in the torque
control mode: H0b.02
(Internal torque reference)

Check whether the reference

value is not 0 but the motor

speed is 0 rpm in the
corresponding mode.

Check the current feedback

(torque reference)

waveform.

Check whether any
mechanical part gets stuck
or eccentric.

Note

When this fault occurs, stop the servo drive for at least 30s before further operations.

o E640.0: IGBT over-temperature

Cause:

The IGBT temperature reaches the fault threshold defined by HOA.18.
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Cause

Troubleshooting

Solution

1. The ambient temperature
is too high.

2. The servo drive is
restarted repeatedly to reset
the overload fault.

Measure the ambient
temperature and view the
fault records (set HOb.33 and
view HOb.34) to check
whether an overload fault/
alarm is reported (E620.0,
E630.0, E650.0, E909.0,
£920.0, E922.0).

« Improve the cooling
conditions of the servo
drive to lower down the
ambient temperature.

« Change the fault reset
method. After overload
occurs, wait for 30s before
reset. Increase the
capacities of the servo
drive and servo motor.
Increase the acceleration/
deceleration time and
reduce the load.

3. The fan is damaged.

Check whether the fan
works properly during
operation.

Replace the servo drive.

4. The servo drive is installed
in a wrong direction and the
clearance between servo
drives is improper.

Check whether the servo
drive is installed properly.

Install the servo drive
according to the installation
requirements.

5. The servo drive is faulty.

The fault persists even
though the servo drive is
restarted five minutes after
power-off.

Replace the servo drive.

Note

When this fault occurs, stop the servo drive for at least 30s before further operations.

e E640.1: Flywheel diode overtemperature

Cause:

The temperature of the flywheel diode reaches the fault threshold defined by

HOA.18.
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Cause

Troubleshooting

Solution

1. The ambient temperature
is too high.

2. The servo drive is
restarted repeatedly to reset
the overload fault.

Measure the ambient
temperature and view the
fault records (set HOb.33 and
view HOb.34) to check
whether an overload fault/
alarm is reported (E620.0,
E630.0, E650.0, E909.0,
£920.0, E922.0).

« Improve the cooling
conditions of the servo
drive to lower down the
ambient temperature.

« Change the fault reset
method. After overload
occurs, wait for 30s before
reset. Increase the
capacities of the servo
drive and servo motor.
Increase the acceleration/
deceleration time and
reduce the load.

3. The fan is damaged.

Check whether the fan
works properly during
operation.

Replace the servo drive.

4. The servo drive is installed
in a wrong direction and the
clearance between servo
drives is improper.

Check whether the servo
drive is installed properly.

Install the servo drive
according to the installation
requirements.

5. The servo drive is faulty.

The fault persists even
though the servo drive is
restarted five minutes after
power-off.

Replace the servo drive.

Note

When this fault occurs, stop the servo drive for at least 30s before further operations.

e E650.0: Heatsink overtemperature

Cause:

The temperature of the servo drive power module is higher than the
overtemperature threshold.
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Cause

Troubleshooting

Solution

1. The ambient temperature
is too high.

Measure the ambient
temperature.

Improve the cooling
conditions of the servo drive
to lower down the ambient
temperature.

2. The servo drive is
restarted repeatedly to reset
the overload fault.

View the fault log.

Measure the ambient
temperature and view the
fault records (set HOb.33 and
view HOb.34) to check
whether an overload fault/
alarm is reported (E620.0,
E630.0, E650.0, E909.0,
£920.0, E922.0).

Change the fault reset
method. After overload
occurs, wait for 30s before
reset. Increase the
capacities of the servo drive
and servo motor. Increase
the acceleration/
deceleration time and
reduce the load.

3. The fan is damaged.

Check whether the fan
works properly during
operation.

Replace the servo drive.

4. The servo drive is installed
in a wrong direction and the
clearance between servo
drives is improper.

Check whether the servo
drive is installed properly.

Install the servo drive
according to the installation
requirements.

5. The servo drive is faulty.

The fault persists even
though the servo drive is
restarted five minutes after
power-off.

Replace the servo drive.

Note

When this fault occurs, stop the servo drive for at least 30s before further operations.

e E660.0: Motor overtemperature

Cause:

The temperature of the air-cooled motor is too high.

Cause

Troubleshooting

Solution

The temperature of the air-
cooled motor is too high.

e E661.0: STune failure
Cause:

Measure whether the
temperature of the air-
cooled motor is too high.

Cool the motor down.

During STune operation, the gain drops to the lower limit.

= Position loop gain <5.
= Speed loop gain <5.
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= Model loop gain < 10

Cause

Troubleshooting

Solution

During STune operation, the
gain drops to the lower limit.
« Position loop gain <5.

o Speed loop gain <5.

« Model loop gain < 10.

Check if vibration resonance
is properly suppressed in the
system. The torque vibration
amplitude exceeds the
setpoint of H09.11.

« Set the notch manually.

« Modify the electronic gear
ratio to improve the
command resolution,
increase the command
filter time constant in the
parameter configuration
interface.

« Check whether the
machine suffers from
periodic fluctuation.

o Set H09.58 to 1 to clear
resonance suppression
parameters, and perform
STune again.

e E662.0: ETune failure
Cause:

Check whether resonance that occurred during ETune operation cannot be

suppressed.

Cause

Troubleshooting

Solution

Check whether resonance
that occurred during ETune
operation cannot be
suppressed.

Check whether there is
abnormal noise or torque
fluctuation during
operation.

1. Set the notch manually
when vibration cannot be
suppressed
automatically.

2. Modify the electronic gear
ratio to improve the
command resolution,
increase the command
filter time constant or in
the parameter
configuration interface.

3. Increase the value of
H09.11 as appropriate.

4. Check whether the
machine suffers from
periodic fluctuation.

5. Check whether the
positioning threshold is
too low. Increase the
reference acceleration/
deceleration time.
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e E664.0: Resonance too strong
Cause:

Resonance occurs on the servo system and the torque fluctuation amplitude is
higher than the value of H09.54.

Cause Troubleshooting Solution

1. Check whether the inertia
ratio or loop gain
parameters are set

Check whether there is properly.

abnormal noise or torque 2. Check whether resonance

Resonance occurs on the

servo system and the torque

fluctuation amplitude is fluctuation during

higher than the value of operation

H09.54. ’ proper[y.

3. Increase the value of
H09.54 or set H09.54 to 0

to disable this function.

parameters are set

e E720.0: Wrong encoder interface
Cause:

The drive does not support the selected encoder interface.

Cause Troubleshooting Solution

Check whether H32.01 and | 1 Check whether the signal

HOF.06 are set properly. If cable required by the
) the gantry function is turned current encoder interface
The drive does not support on, check whether the ccheme exceeds the

the selected encoder

antry function conflicts
interface. gantty

with the master encoder or upper limit of a single

full closed-loop encoder interface.
setting. 2. Modify H32.01 and
HOF.01.

e E731.0: Encoder multi-turn data lost
Cause:

Encoder multi-turn data is lost.
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Cause

Troubleshooting

Solution

1. The battery of the first
encoder is not connected
during power-off.

Check whether the battery is
connected during power-off.

Set H0d.20 to 1 to clear the
fault.

2. The battery voltage of the
first encoder is lower than
2.9V.

Measure the battery voltage.

Use a new battery with the
matching voltage.

3. The first encoder is
interfered with by a strong
magnetic field.

Check whether the encoder
is in a strong magnetic field.

Remove the magnetic field
and set H0d.20 to 1 to clear
the error.

e E733.0: Encoder multi-turn counting error

Cause:

An encoder multi-turn counting error occurs.

Cause

Troubleshooting

Solution

The encoder is faulty.

Set H0d.20 to 2 to clear the
fault, but E733.0 persists
after restart.

Replace the motor.

e E735.0: Encoder multi-turn counting overflow

Cause:

A multi-turn counting overflow occurs on the absolute encoder.

Cause

Troubleshooting

Solution

The number of forward
revolutions exceeds 32767
or the number of reverse
revolutions exceeds 32768.

Check whether the value of
HOb.70 (Number of absolute
encoder revolutions) is
32767 or 32768 when the
servo drive works in the
absolute linear mode
(H02.01=1).

e ET740.0: Absolute encoder communication timeout

Cause:

Set H0d.20 to 2 to power on
again. Perform homing if
necessary.

Communication timeout occurs on the absolute encoder.
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Cause

Troubleshooting

Solution

The communication
between the servo drive and
the encoder times out.

Check the wiring of the
encoder and power on the
servo drive again.

1. Check whether the
encoder version (H00.04)
is set properly.

2. Check whether the servo
drive software version
(H01.00).

3. Check the encoder cable
connections.

4. Replace the servo motor.

e ET740.2: Absolute encoder error

Cause:

A communication error occurs on the RX side of the encoder.

Cause

Troubleshooting

Solution

An error occurs on the
communication between the
servo drive and the encoder.

Check whether the value of
HO0b.28 is not 0.

1. Check whether H00.00
(Motor code) is set
properly.

2. Check whether the
encoder cable is
connected properly.

3. Check whether the servo
drive and motor are
grounded properly. You
can wind a magnetic ring
on the encoder cable to
reduce interference.

e ET740.3: Absolute encoder single-turn calculation error

Cause:

Internal fault of the encoder.

Cause

Troubleshooting

Solution

An internal fault occurs on
the encoder.

Check whether bit7 of
HOb.28 is set to 1.

1. Check whether the
encoder version (H00.04)
is proper.

2. Check whether the
encoder cable is proper.

3. Replace the motor.

e E740.6: Encoder data write error

Cause:
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The attempt to write the encoder data fails.

Cause

Troubleshooting

Solution

An error occurs when writing
the position offset after
angle auto-tuning.

Replace with a new encoder
cable. If the fault no longer
occurs after cable
replacement, it indicates the
original encoder cable is
damaged. Keep the motor in
a certain position, power on
the system several times
and observe the change of
HOb.17 (Electrical angle).
The electrical angle
deviation should be within
+30° when the motor
position does not change.

Use a new encoder cable. If
the fault persists after the
encoder cable is replaced,
the encoder may be faulty.
In this case, replace the
servo motor.

e ET740.9: Encoder data transmit delay is too long

Cause:

The encoder data transmit delay is set to exceed one current loop period.

Cause

Troubleshooting

Solution

1. The value of H01.59 is set
too large.

2. Too many encoder data
bits.

Power off and restart the
drive.

Decrease the value of
HO01.59.

Use an encoder with fewer
data bits.

e ET755.0: Nikon encoder communication fault

Cause:

Nikon encoder communication failure.

Cause

Troubleshooting

Solution

Nikon encoder
communication error

Perform a power cycle to
check if the error is still
reported.

Manually reset the encoder
error through HOd.21. If the
error remains, check the
encoder and its wiring.

e ET760.0: Encoder overtemperature

Cause:

The temperature of the absolute encoder is too high.

Cause

Troubleshooting

Solution

The temperature of the
absolute encoder is too
high.

Measure the encoder or
motor temperature.

Switch off the S-ON signal to
wait for the encoder to cool
down.

e E765.0: 3rd party encoder over-temperature or overspeed

Cause:
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Encoder over-temperature or overspeed

Cause

Troubleshooting

Solution

Motor overtemperature

Check if the ambient
temperature or the average
load rate is too high.

Switch off the S-ON signal to
wait for the encoder to cool
down.

e ET770.0: Fully-closed input phase A wire breakage

Cause:

Fully-closed phase A input differential voltage wire breakage.

Cause

Troubleshooting

Solution

Fully-closed phase A input
differential voltage wire
breakage

Measure the phase AB
differential voltage to check
ifitis below 2.5V.

Adjust the fully-closed loop
phase A input voltage.

e E770.1: Fully-closed input phase B wire breakage

Cause:

Fully-closed phase B input differential voltage wire breakage.

Cause

Troubleshooting

Solution

Fully-closed phase B input
differential voltage wire
breakage

Measure the phase B
differential voltage to check
ifitis below 2.5V.

Adjust the fully-closed loop
phase B input voltage.

e ET770.2: Fully-closed input phase Z wire breakage

Cause:

Fully-closed phase Z input differential voltage wire breakage.

Cause

Troubleshooting

Solution

Fully-closed phase Z input
differential voltage wire
breakage

Measure the phase Z
differential voltage to check
ifitis below 2.5V.

Adjust the fully-closed loop
phase Z input voltage.

e E939.0: Motor power cable disconnected

Cause:

At least one phase of the motor is disconnected.
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Cause

Troubleshooting

Solution

1. One or two phases of the
motor power cable are
disconnected.

Check the wiring of U/V/W
power cables.

1. Check if the power cable
are disconnected or in
poor contact. Re-connect
the power cable.

2. Replace the servo motor.

2. The actual current loop
gain is set improperly.

The power cable is not
disconnected. The current
feedback and torque
reference follow are
abnormal. Perform inductive
resistance auto-tuning and
current loop auto-tuning
again.

Perform inductive resistance
auto-tuning and current
loop auto-tuning again.

e EA33.0: Encoder read/write check error

Cause:

Internal parameters of the encoder are abnormal.

Cause

Troubleshooting

Solution

1. The serial incremental
encoder cable is
disconnected or loose.

Check the wiring.

Check whether the encoder
cables are connected
incorrectly, disconnected, or
in poor contact. If the motor
cables and encoder cables
are bundled together,
separate them.

2. An error occurs when
reading/writing the serial
incremental encoder
parameters.

If the fault persists after the
servo drive is powered off
and on repeatedly, the
encoder is faulty.

Replace the servo motor.

e EA34.0: Abnormal Hall state

Cause:

Hall signal output is all high or all low.
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Cause

Troubleshooting

Solution

Hall signal output is all high
or all low.

Check the wiring of the Hall
sensor. Collect the states of
the Hall sensor with the
oscilloscope in
InoDriverShop. Push the
motor, and observe whether
there is 0 or 7 in the states.

1. Check the U,Vand W
wiring of the Hall sensor.
If the alarm persists after
several power cycling, the
Hall sensor must be faulty
and you must replace it.

2. Check whether the
encoder shield is
connected properly.

3. If a phase of the Hall
sensor is connected
incorrectly, you can
adjust the level active
state of a single phase
through H32.55.

e EA34.1: Dynamic Hall auto-tuning error

Cause:

Dynamic Hall auto-tuning error.

Cause

Troubleshooting

Solution

Anomaly was found during
electrical angle evaluation.

1. Check whether the motor
can move normally.

2. Check whether the Hall
signal output corresponds
to the electrical angle
change.

3. Check whether the motor
is equipped with a Hall
sensor.

4. Check the wiring of the

Hall sensor.

1. Ensure that the motor can
move on one side
regardless of the limit.

2. If the motor parameters
are normal, but one Hall
signal change does not
correspond to a 60°
electrical angle
approximately after
several tests, the Hall
signal output must be
abnormal and you must
replace the Hall sensor.

3. Check whether the motor
is equipped with a Hall
sensor.

4. Check the wiring of the
Hall sensor.

e EA34.2: Static Hall auto-tuning error

Cause:
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Failed to enable static Hall auto-tuning.

Cause

Troubleshooting

Solution

Failed to enable static Hall
auto-tuning.

1: Check whether the motor
is connected to an
incremental encoder.

Only motors with an
incremental encoder
support static Hall auto-
tuning.

2. Check whether H32.62 is 1
when HOA.13 is set to 6.

If not, perform dynamic Hall
auto-tuning again.

e EBO00.0: Position deviation too large

Cause:

The position deviation in the position control mode is larger than the setpoint of
6065h (Threshold of excessive position deviation).

Cause

Troubleshooting

Solution

1. U/V/W output phase loss
or incorrect phase sequence
occurs on the servo drive.

Perform a no-load trial run
on the motor and check the
wiring.

Re-connect the cables
according to the wiring
diagram or replace the
cables.

2. The servo drive U/V/W
cables or the encoder cable
is disconnected.

Check the wiring.

Connect the cables again.
The servo drive power
cables must be connected in
the correct order at both
ends. If necessary, replace
all cables and ensure a
reliable connection.

3. The motor is stalled due
to mechanical factors.

Check the reference and
motor speed (H0b.00)
through the software tool or
keypad.

« References in the position
control mode: HOb.13
(Input position reference
counter).

« References in the speed
control mode: HOb.01
(Speed reference).

« References in the torque
control mode: HOb.02
(Internal torque reference)

Check whether the reference

value is not 0 but the motor

speed is 0 rpm in the
corresponding mode.

Rectify the mechanical-
related problem.
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Cause

Troubleshooting

Solution

4. The servo drive gain is too
low.

Check the position loop gain
and speed loop gain of the
servo drive.

1st gain set: H08.00...H08.02
2nd gain set: H08.03...H08.05

Adjust the gain values
manually or perform gain
auto-tuning.

5. The position reference
increment is too large.

Position control mode:

« In CSP mode, check the
gear ratio 6091.01h/
6091.02h to determine the
position reference
increment for an individual
synchronization period and
convert it to the speed
information.

o In PP mode, check the gear
ratio 6091.01h/6091.02h
and determine the 6081h
(profile velocity).

« In HM mode, check the
gear ratio 6091.01h/
6091.02h, and determine
6099.01h and 6099.02h.

o CSP: Decrease the position
reference increment per
synchronization period.
The host controller should
cover the position ramp
when generating
references.

o PP: Decrease the value
6081h or increase the
acceleration/deceleration
ramp (6083h, 6084h).

o HM: Decrease 6099.01h and
6099.02h or increase the
acceleration/deceleration
ramp (609Ah).

o Decrease the gear ratio
according to actual
conditions.

6. The value of 6065h is
insufficient for the operating
conditions.

Check the value of 6065h.

Increase the setpoint of
6065h.

7. The servo drive/motor is
faulty.

Monitor the operating
waveform using the
oscilloscope function of
Inovance commissioning
software and check whether
the operating waveform
includes the following
information:

position reference, position
feedback, speed reference,
torque reference

If the position reference is
not 0 but the position
feedback is always 0, replace
the servo drive or motor.

e EBO00.1: Position deviation overflow

Cause:

The position deviation is too large.
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Cause

Troubleshooting

Solution

1. U/V/W output phase loss
or incorrect phase sequence
occurs on the servo drive.

Perform a no-load trial run
on the motor and check the
wiring.

Re-connect the cables
according to the wiring
diagram or replace the
cables.

2. The servo drive U/V/W
cables or the encoder cable
is disconnected.

Check the wiring.

Connect the cables again.
The servo drive power
cables must be connected in
the correct order at both
ends. If necessary, replace
all cables and ensure a
reliable connection.

3. The motor is stalled due
to mechanical factors.

Check the reference and
motor speed (H0b.00)
through the software tool or
keypad.

« References in the position
control mode: HOb.13
(Input position reference
counter)

« References in the speed
control mode: HOb.01
(Speed reference)

« References in the torque
control mode: HOb.02
(Internal torque reference)

Check whether the reference

value is not 0 but the motor

speed is 0 rpm in the
corresponding mode.

Rectify the mechanical-
related problem.

4. The servo drive gain is too
low.

Check the position loop gain

and speed loop gain of the

servo drive.

o 1st gain set: H08.00...
H08.02

« 2nd gain set: H08.03...
H08.05

Adjust the gain values
manually or perform gain
auto-tuning.
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Cause

Troubleshooting

Solution

5. The position reference
increment is too large.

Position control mode:

« In CSP mode, check the
gear ratio 6091.01h/
6091.02h to determine the
position reference
increment for an individual
synchronization period and
convert it to the speed
information.

o In PP mode, check the gear
ratio 6091.01h/6091.02h
and determine the 6081h
(Profile velocity).

« In HM mode, check the
gear ratio 6091.01h/
6091.02h, and determine
6099.01h and 6099.02h.

o CSP: Decrease the position
reference increment per
synchronization period.
The host controller should
cover the position ramp
when generating
references.

o PP: Decrease the value
6081h or increase the
acceleration/deceleration
ramp (6083h, 6084h).

o HM: Decrease 6099.01h and
6099.02h or increase the
acceleration/deceleration
ramp (609Ah).

Decrease the gear ratio

according to actual

conditions.

6. The servo drive/motor is
faulty.

Monitor the operation
waveform through the
oscilloscope function in the
software tool: position
references, position
feedback, speed references,
and torque references.

If the position reference is
not 0 but the position
feedback is always 0, replace
the servo drive or motor.

e EBOL.1: Individual position reference increment too large

Cause:

The target position increment is too large.
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Cause Troubleshooting Solution

1. Check whether the
maximum speed of the
motor fulfills the
application requirement.
If yes, reduce the target
position reference
increment, which is to
lower the profile
reference speed. If not,
replace the servo motor.

Check the variation between o
2. Before switching the

The target position two adjacent target )
increment is too large. positions using the software mode or enabling the
tool. servo drive, check

whether the target
position is aligned with
current position feedback.

3. The communication
sequence of the host
controller is abnormal,
leading to slave data
error. Check the
communication sequence
of the host controller.

e EBO01.2: Position reference increment too large continuously
Cause:

The target position increment is too large continuously.
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Cause

Troubleshooting

Solution

The target position
increment is too large
continuously.

Check the variation between
two adjacent target
positions using the software
tool.

1. Check whether the
maximum speed of the
motor fulfills the
application requirement.
If yes, reduce the target
position reference
increment, which is to
lower the profile
reference speed. If not,
replace the servo motor.

2. Before switching the
mode or enabling the
servo drive, check
whether the target
position is aligned with
current position feedback.

3. The communication
sequence of the host
controller is abnormal,
leading to slave data
error. Check the
communication sequence
of the host controller.

e EBO01.3: Command overflow

Cause:

The target position is still in the process of transmission when the servo limit or
software position limit signal is activated and the 32-bit upper/lower limit is

reached.

Cause

Troubleshooting

Solution

The target position is still in
the process of transmission
when the servo limit or
software position limit
signal is activated and the
32-bit upper/lower limit is
reached.

Check whether the host
controller continues sending
commands after overtravel
alarm is reported by the
servo drive.

1. Detect the servo limit
signal (bit0 and bit1 of
60FDh is recommended)
through the host
controller.

2. Stop sending limit
direction commands
when an active servo limit
signal is detected by the
host controller.
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e EBO02.0: Position deviation exceeding threshold in fully closed-loop

Cause:

The absolute value of position deviation in fully closed-loop mode exceeds the
value of HOF.08 (Excessive position deviation threshold in fully closed-loop mode).

Cause

Troubleshooting

Solution

1. U/V/W output phase loss
or incorrect phase sequence
occurs on the servo drive.

Perform a no-load trial run
on the motor and check the
wiring.

Re-connect the cables
according to the wiring
diagram or replace the
cables.

2. The servo drive U/V/W
cables or the encoder cable
is disconnected.

Check the wiring.

Connect the cables again.
The servo drive power
cables must be connected in
the correct order at both
ends. If necessary, replace
all cables and ensure a
reliable connection.

3. The motor is stalled due
to mechanical factors.

Check the reference and
motor speed (H0b.00)
through the software tool or
keypad.

« References in the position
control mode: HOb.13
(Input position reference
counter).

« References in the speed
control mode: HOb.01
(Speed reference).

« References in the torque
control mode: HOb.02
(Internal torque reference)

Check whether the reference

value is not 0 but the motor

speed is 0 rpm in the
corresponding mode.

Rectify the mechanical-
related problem.

4. The servo drive gain is too
low.

Check the position loop gain

and speed loop gain of the

servo drive.

o 1st gain set: H08.00...
H08.02

« 2nd gain set: H08.03...
H08.05

Adjust the gain values
manually or use gain auto-
tuning.
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Cause

Troubleshooting

Solution

5. The input pulse frequency
is high.

When the position reference
source is pulse reference,
check whether the input
pulse frequency is too high
or whether the acceleration/
deceleration time is set to 0
or an excessively low value.

Reduce the position
reference frequency or the
electronic gear ratio.

If position pulses are
outputted through the host
controller, you can set the
acceleration/deceleration
time through the host
controller directly. If not,
increase the values of
H05.04 and HO05.06.

6. The value of HOF.08
(Threshold of excessive
position deviation) is too
low under current operating
conditions.

Check whether the value of
HOF.08 is too low.

Increase the setpoint of
HOF.08.

7. The servo drive/motor is
faulty.

Monitor the operation
waveform through the
oscilloscope function in the
software tool: position
references, position
feedback, speed references,
and torque references.

If the position reference is
not 0 but the position
feedback is always 0, replace
the servo drive or motor.

e EBO02.1: Fully closed-loop position deviation overflow

Cause:

The absolute value of the fully closed-loop position deviation is greater than 23%.

Cause

Troubleshooting

Solution

1. U/V/W output phase loss
or incorrect phase sequence
occurs on the drive.

Perform a no-load trial run
on the motor and check the
wiring.

Re-connect the cables
according to the wiring
diagram or replace the
cables.

2. The drive U/V/W cables or
the encoder cable is
disconnected.

Check the wiring.

Connect the cables again.
The drive power cables must
be connected in the correct
order at both ends. If
necessary, replace all cables
and ensure a reliable
connection.
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Cause Troubleshooting Solution

Check the reference and

motor speed (H0b.00)

through the software tool or

keypad.

« References in the position
control mode: HOb.13
(Input position reference

counter).
3. The motor is stalled due | e References in the speed Rectify the mechanical-
to mechanical factors. control mode: HOb.01 related problem.

(Speed reference).

« References in the torque
control mode: HOb.02
(Internal torque reference)

Check whether the reference

value is not 0 but the motor

speed is 0 rpm in the
corresponding mode.

Check the position loop gain
and speed loop gain of the

. o servo drive. Adjust the gain values
4. The servo drive gain is too « 1st gain set: H08.00... manually or perform gain
low. H08.02. auto-tuning.
« 2nd gain set: H08.03...
H08.05

o IP/CSP: Decreases the
position reference
increment per
synchronization period.
The host controller should
cover the position ramp
when generating

Position control mode:

« In IP/CSP mode, check the
gear ratio 6091.01h/
6091.02h to determine the
position reference
increment for an individual
synchronization period and

. references.
. he speed
5. The position reference convertittot P :
. posit information. o PP: Decreases the value of
increment is too large. 6081h or decreases the

o In PP mode, check the gear
ratio 6091.01h/6091.02h
and determine the 6081h
(Profile velocity).

« In HM mode, check the
gear ratio 6091.01h/
6091.02h, and determine
6099.01h and 6099.02h.

acceleration/deceleration
ramp (6083h, 6084h).

o HM: Decreases 6099.01h
and 6099.02h or decreases
the acceleration/
deceleration ramp (609Ah).
Reduce the gear ratio as
needed.
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Cause

Troubleshooting

Solution

6. The value of HOF.08 is
insufficient for the operating
conditions.

Check the value of 6065h.

Increase the setpoint of
6065h.

7. The servo drive/motor is
faulty.

Monitor the operating
waveform using the
oscilloscope function of
Inovance commissioning
software and check whether
the operating waveform
includes the following
information: position
reference, position
feedback, speed reference,
torque reference

If the position reference is
not 0 but the position
feedback is always 0, replace
the servo drive or motor.

e EBO03.0: Electronic gear ratio beyond the limit - H05.02

Cause:

The electronic gear ratio exceeds the limit: [0.001, 4000 x Encoder resolution/

10000].

Cause

Troubleshooting

Solution

The electronic gear ratio
converted by converted
exceeds the maximum gear
ratio or is less than the
minimum gear ratio.

Check if the electronic gear
ratio is within the range of
0.001-4000 x Encoder
resolution/10000.

Change the value of H05.02.

e EBO03.1: Electronic gear ratio beyond the limit - Electronic gear ratio 1

Cause:

The electronic gear ratio exceeds the limit: [0.001, 4000 x Encoder resolution/

10000].

Cause

Troubleshooting

Solution

Electronic gear ratio 1
exceeds the maximum gear
ratio or is less than the
minimum gear ratio.

Check if the electronic gear
ratio is within the range of
0.001-4000 X Encoder
resolution/10000.

Change the values of
H05.07/H05.09.

e EBO03.2: Electronic gear ratio beyond the limit - Electronic gear ratio 2

Cause:

Electronic gear ratio 2 exceeds the limit: [0.001, 4000 x Encoder resolution/10000].
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Cause

Troubleshooting

Solution

Electronic gear ratio 2
exceeds the maximum gear
ratio or is less than the
minimum gear ratio.

Check if the group 2
electronic gear ratio is
within the range of
0.001-4000 X Encoder
resolution/10000.

Change the values of
H05.11/H05.13.

e EE08.0: Synchronization (SYNC) signal loss

Cause:

The SYNC signal is turned off when the EtherCAT network is in the OP state.

Cause

Troubleshooting

Solution

1. The SYNC signal is not
generated due to hardware
errors.

Check whether the SYNC
signal period is 0 using the
oscilloscope in the software
tool.

Replace the servo drive.
Contact Inovance for
maintenance.

2. During synchronous
communication, the slave
performs abnormally in
terms of receiving.

o Check whether the STP is
used as the
communication cable.

o Check whether the servo
drive is well grounded.

o« Check the Ethernet port of
the servo drive is damaged.

o Use the STP.

« Connect the cable
according to the wiring
instructions.

o Check the network
connection status through
the first LED on the left.
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Cause

Troubleshooting

Solution

3. During synchronous
communication, the master
performs abnormally in
terms of transmitting.

4. The network switches
from OP to non-OP when the
servo drive is enabled.

o The synchronous clock of
the host controller is not
activated.

« Excessive error occurs on
the synchronization clock
of the host controller.

Check whether the network
status switches from OP to
non-OP.

Measure the synchronization
cycle through an actual
oscilloscope or the
oscilloscope tool in the
Inovance servo
commissioning software.

o If the synchronization cycle
is 0, the host controller
synchronous clock is not
activated. In this case,
check whether the network
cables connected to each
slave come in from the IN
port and out from the OUT
port. If yes, restart the
network. If the network
cables are connected in
the correct sequence,
without the need for prior
check, restart the network
directly.

o If the synchronization
period is not 0 and within
the permissible fluctuation
range (2 us) of the drive,
increase the
synchronization loss
threshold of the slave
(HOE.32).

Check the network status
switchover program of the
host controller.

e EE08.1: Network status switchover error

Cause:

When the servo drive is enabled, the EtherCAT network status switches from OP to

other status.
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Cause

Troubleshooting

Solution

1. This fault is caused by
mal-operation of the master
or the operator.

Check whether the master
switches the network status
when the servo drive is
enabled.

Check the network status
switchover program of the
host controller.

2. During synchronous
communication, the slave
performs abnormally in
terms of receiving.

o Check whether the STP is
used as the
communication cable.

o Check whether the servo
drive is well grounded.

o Check the Ethernet port of
the servo drive is damaged.

o Use the STP.

« Connect the cable
according to the wiring
instructions.

o Check the network
connection status through
the first LED on the left.

3. During synchronous
communication, the master
performs abnormally in
terms of transmitting.

o The synchronous clock of
the host controller is not
activated.

« Excessive error occurs on
the synchronization clock
of the host controller.

Measure the synchronization
cycle through an actual
oscilloscope or the
oscilloscope tool in the
Inovance servo
commissioning software.

« If the synchronization cycle
is 0, the host controller
synchronous clock is not
activated. In this case,
check whether the network
cables connected to each
slave come in from the IN
port and out from the OUT
port. If yes, restart the
network. If the network
cables are connected in
the correct sequence,
without the need for prior
check, restart the network
directly.

o If the synchronization
period is not 0 and within
the permissible fluctuation
range (2 us) of the drive,
increase the
synchronization loss
threshold of the slave
(HOE.32h).

4. The network switches
from OP to non-OP when the
servo drive is enabled.

Check whether the network
status switches from OP to
non-OP.

Check the network status
switchover program of the
host controller.

e EE08.3: Network cable connected improperly

Cause:
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The network cable of the servo drive is connected improperly. (The low 16 bits of
HOE.29 represents the number of IN port loss events. The high 16 bits of HOE.29
represents the number of OUT port loss events.)

Cause

Troubleshooting

Solution

The physical connection of
the data link is unstable or
the process data is lost due
to plug-in/plug-out of the
network cable.

Check: 1) whether the
network cable of the servo
drive is connected securely.
2) whether strong vibration
occurs on site. 3) whether
the network cable is plugged
in or out. 4) whether the
network cable provided by
Inovance is used.

Check the connection of the
network port through the
change of the HOE.29 value.
Use a new network cable
that can connect reliably.

e EE08.4 Data frame loss protection error

Cause:

PDO data is corrupted due to EMC interference or an inferior network cable.

Cause

Troubleshooting

Solution

The data is lost due to EMC
interference, poor quality of
the network cable or
improper connection.

Check whether the high 16
bits of HOE.25 have values
that are increased.

o Check whether the servo
drive is grounded properly
and rectify the EMC
problem.

o Check whether the
network cable used is the
one designated by
Inovance.

o Check whether the
network cable is connected

properly.

e EE08.5: data frame transfer error

Cause:

The upstream slave detects that the data frame has been corrupted and marked,
which is then transferred to the downstream slave, leading to an alarm.

Cause

Troubleshooting

Solution

The upstream station
detects that the data frame
has been corrupted and
marked, which is then
transfered to the slave,
leading to an alarm.

Check whether a processing
unit error occurs due to
transfer error (HOE.27) or
invalid frames (HOE.28) upon
occurrence of the fault, and
check whether no counting
is performed in RX-ERR of
Port0.

Check the upstream slave to
locate the fault cause.

e EE08.6: Data update timeout

Cause:

-549-



Troubleshooting

The slave is in the OP status and does not receive the data frame in a long time.

Cause

Troubleshooting

Solution

The data frame is lost or
aborted in the upstream
slave or the master
performance is not up to
standard.

Check through the software
tool whether the phase
difference between SYNC
and IRQ exceeds the value of
HOE.22 multiplied by the
communication period.

o Check whether the
operating load of the
master CPU is excessive.
Increase the
communication time or set
HOE-22 to a larger value.

o Check whether link loss
occurs on the upstream
slave.

e EE09.0: Software position limit setting error

Cause:

The lower limit of the software limit is equal to or larger than the upper limit.

Cause

Troubleshooting

Solution

The lower limit of the
software position limit is
equal to or larger than the
upper limit.

Check the values of
607D.01h and 607D.02h.

Reset the values and ensure
the former is smaller than
the latter.

e EE09.1: Home setting error

Cause:

The home offset exceeds the upper/lower limit.

Cause

Troubleshooting

Solution

1. The home offset is outside
the software position limit.

The home offset is outside
the software position limit
when the encoder works in
the incremental mode,
absolute linear mode, and
single-turn absolute mode.

Set the home offset to a
value within the software
position limit.

2. The home offset is beyond
the upper/lower limit in the
rotation mode.

The home offset is outside
the mechanical single-turn
upper/lower limit when the
encoder works in the
rotation mode.

Set the home offset to a
value within the mechanical
single-turn upper/lower
limit.

e EE09.2: Gear ratio beyond the limit

Cause:

The electronic gear ratio exceeds the limit: (0.001, 4000 x Encoder resolution/

10000).
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Cause

Troubleshooting

Solution

The electronic gear ratio
setpoint exceeds the limit:
(0.001, 4000 x Encoder
resolution/10000).

The gear ratio 6091.01h/
6091.02h exceeds the
preceding range.

Set the gear ratio within the
required range.

e EE09.3: No synchronization signal

Cause:

The MCU does not receive the synchronization signal when the servo
communication is switched to OP status.

Cause

Troubleshooting

Solution

1. The communication
synchronization clock is
configured improperly.

Replace with another master
(such as Beckhoff or Omron
PLC) and perform tests to
compare between different
masters.

Rectify improper
configurations.

2. The communication IN
and OUT ports are
connected inversely.

3. The slave controller
integrated circuit is
damaged.

Check the connection of the
IN and OUT ports.

If the fault persists after the
master is replaced, measure
the synchronization signal
generated by the slave
controller integrated circuit
with an oscilloscope. If there
is no signal, the slave
controller integrated circuit
is damaged.

Connect the IN and OUT
ports in the correct
sequence.

Contact Inovance for
replacing the slave
controller integrated circuit.

4.The MCU pins are
damaged.

Test the synchronization
signal generated by the
slave controller integrated
circuit with an oscilloscope.
If there is a signal, the pins
of the MCU integrated circuit
are damaged.

Contact Inovance for
replacing the MCU chip.

e EE09.5: PDO mapping beyond the limit

Cause:

The number of mapping objects in TPDO or RPDO exceeds 20 or the number of

total bytes exceeds 40.

Cause

Troubleshooting

Solution

The mapping objects in
TPDO or RPDO exceeds 40
bytes.

Check the number of self-
indexes configured in 1600h
or 1A00h.

The number of mapping
objects in TPDO or RPDO
must not exceed 20 or the
number of total bytes must
not exceed 40.
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e EE10.0: Protection against MailBox setting error
Cause:

u Check if the SM channel is enabled.

» Check if the read-write direction is configured correctly.

» Checkifitis the Mailbox mode (single-cache mode).

» Check if the length of the received data is between the minimum and
maximum set lengths.

» Check if the address of the received data is between the minimum and
maximum set addresses.

n Check the read-write mailbox memory for overlap.

Cause Troubleshooting Solution

1. The master station is Check the configuration of

configured incorrectly. Fault code is displayed on
2. The slave XML file is the panel. SMO0 and SM1 channels for
. errors.
incorrect.
e EE10.1: SM2 setting error
Cause:

= PDO mapping object dictionary index exceeds the set maximum (0x1600—
0x170A).

= When SM2 is not enabled, the length of SM and the length of RxPDO are not
equal to 0.

= The length of the RxPDO does not match.

= Not writing.

= Inthe preop state, the address of RxPDO is not in the set address field
(maximum and minimum addresses), or in a non-preop state, the address of
SM2 is equal to the starting address of RxPDO.

= The memory of SM2 overlaps with adjacent SM1 or SM3.

Cause Troubleshooting Solution

Check the configuration of
SM2 for errors. Ensure that the SM2 channel
) ) Check whether the index of | is configured correctly.
configured incorrectly. the RxPDO mapping object | The index of the RxPDO

1. The master station is

2. The slave XML file is dictionary is out of bounds | mapping object dictionary is
incorrect. (the maximum index is correct.
0x0A).

e EE10.2: SM3 setting error
Cause:
= PDO mapping object dictionary index exceeds the set maximum (0x1A00—
Ox1BOA).
= When SM3 is not enabled, the length of SM and the length of TxPDO are not
equal to 0.
» The length of the TxPDO does not match.
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= Not reading.

= In the preop state, the address of TxPDO is not in the set address field
(maximum and minimum addresses), or in a non-preop state, the address of
SM3 is equal to the starting address of TxPDO.

= Buffer overruns. The memory of SM2 overlaps SM3 and SMO or SM1.

Cause

Troubleshooting

Solution

1. The master station is
configured incorrectly.

2. The slave XML file is
incorrect.

Check the configuration of
SM3 for errors.

Check whether the index of
the TXPDO mapping object
dictionary is out of bounds
(the maximum index is
Ox1A).

Ensure that the SM3 channel
is configured correctly.

The index of the TXPDO
mapping object dictionary is
correct.

Cause:

EE10.3: PDO watchdog setting error

= The watchdog is enabled but the count is 0.
= The watchdog is not enabled but the count is non-zero.

Cause

Troubleshooting

Solution

1. The watchdog is enabled
but the count is 0.

2. The watchdog is not
enabled but the count is
non-zero.

The settings of the master
station is incorrect.

Make sure the watchdog
time is configured correctly.

Cause:

During SAFEOP-to-OP, DC is enabled, but not running.

EE10.4: Protection against incomplete PLL (no sync signal)

Cause

Troubleshooting

Solution

During SAFEOP_2_OP, DC is
enabled, but not running.

The settings of the master
station is incorrect.

Make sure a sync0 signal is
generated.

Note

When more than 25 SV670N drives are networked with Omron NX701, you need to modify
the cable length defined in the Omron master station. The cable length is calculated based
on the fact that one drive needs a length of 36 m.

e EE10.5: PHY setting error
Cause:

An error occurred during PHY chip configuration in power-on initialization, and the
PHY cannot work normally.
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Cause

Troubleshooting

Solution

The PHY chip is damaged, or
the pin is falsely or
continuously soldered.

The alarm persists in spite of
a power cycle.

Return to the factory for
maintenance.

e EE11.0: ESI check error
Cause:

The attempt to load the XML file fails during EtherCAT communication.

Cause

Troubleshooting

Solution

1. The XML configuration file
is not downloaded.

2. The servo drive is faulty.
The XML file is modified
unexpectedly.

Check whether the XML
version displayed in HOE.96
is normal.

The XML version number is
not empty.

Download the XML file.

HOE. 37 is set to 1 and power
on and off again.

e EE11.1: EEPROM read failure

Cause:

The EEPROM communication of external EtherCAT devices fails.

Cause

Troubleshooting

Solution

The EtherCAT data in the
EEPROM cannot be read

This fault persists after the
servo drive is powered off
and on several times.

Replace the servo drive.

e EE11.2: EEPROM update failure

Cause:

The communication is normal but the message in the EEPROM is wrong or lost.

Cause

Troubleshooting

Solution

The EtherCAT data in the
EEPROM cannot be updated.

This fault persists after the
servo drive is powered off
and on several times.

Replace the servo drive.

e EE11.3: ESI and drive mismatch

Cause:

The XML file does not match the drive model.

Cause

Troubleshooting

Solution

1. The downloaded XML file
is not compatible with the
drive.

2. The servo drive is faulty.
The XML file is modified
unexpectedly.

Check whether the XML
version displayed in HOE.96
is normal.

Download the XML file.

e EE12.0: EtherCAT initialization failure

Cause:
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During power-on initialization, EtherCAT peripheral initialization failed.

Cause

Troubleshooting Solution

1. The device configuration
file is not programmed.

The slave ID is null when the
host controller scans the
slave.

Program the device
configuration file.

2. The servo drive

is faulty. | The servo drive is faulty. Replace the servo drive.

e EE13.0: EtherCAT sync period setting error

Cause:

The synchroni
network switc

zation period is not an integer multiple of 125 us or 250 s after the
hes to the OP mode.

Cause Troubleshooting Solution
Set the synchronization Check the setting of the Set the synchronization
period to an integer multiple | synchronization period in period to an integer multiple
of 125 us or 250 us. the controller. of 125 us or 250 us.

e EE15.0: Excessive EtherCAT sync period error

Cause:

The synchroni

zation cycle error exceeds the threshold.

Cause

Troubleshooting Solution

« Measure the
synchronization cycle of

the controller. o Increase the value of
The synchronization cycle * Thrgugh a digital HOE.32.
error of the controller is too | °SCilloscope. « Change the value of
large o Measure the HOE.38. See "Table 8-9
ge: synchronization cycle of Parameter adjustment” on
the controller by using the page 555.
oscilloscope function in
the software tool.
Table 8-9 Parameter adjustment
HOE.38 Description
Default
0X00 o Suitable for most master stations.
 Except for those with extraordinary jitter.
This algorithm can limit excessive jitter.
0X03 « Frequency modulation. The period is extended to 3.
« Suitable for master stations without large jitter.
« Amplitude and frequency limit are applied.
0X04 « This parameter works well for master stations with large jitter. For
example, an LNC or Lynuc master station.
« Frequency modulation (no amplitude limit).
0X06 . )
o Increase the adjustment period.
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HOE.38 Description

« Frequency modulation (no amplitude limit).

x0T o Increase the adjustment period.

X « When jitter cannot be solved by 0x04, it is recommended to use this
parameter.

OX1E o Fastest adjustment and best follow.

« However, EE15.0 can easily occur in case of large jitter.
Note

If the equipment starts slowly, it is recommended to set the value to 0X1E;

To select the Parameter: Check the sync jitter and the sync and IRQ relationship in
the software, and it is recommended to select 4/6/7 when the jitter is too large;

If the synchronization is synchronized to the first master, it is generally
recommended to be 0 or 1E. If EE15.0 is reported, the real-time of the master is
particularly poor, and you can try 4/6/7.

The following values are recommended according to experience. You can adjust
them based on the actual conditions.

Table 8-10 Recommended values for HOE.38

Synchronization

software version

first slave station

No. Manufacturer Model Category Value
mode
Synchronize at the X 0,1,2,3,4,5,6,7,
0 Beckhoff Beckhoff PLC | . Beckhoff series
first slave station 1E
0,1,2,3,4,5,6,7,
NX1P2 Omron |
1E
Synchronize at the 0,1,2,3,4,5,6,7,
NX701 . Omron Il
master station 1E
Synchronize at the
NJ501-1500: first slave station
Software v1.40 The sync
1 Omron ith i
wi compensation
. P . Omron IlI 0,3, 1E
commissioning frame will stop
software vl.29 or | sending when the
above. link is
disconnected
NJ501-1500, other | Synchronize at the 0,1,2,3,4,5,6,7,
Omron IV

1E
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Synchronization

No. Manufacturer Model Category Value
mode
AC801/810 and so | Synchronize at the 0,1,2,3,4,5,6,7,
on first slave station 1E
- 3S series
AM600, 400 and so | Synchronize at the 0,1,2,3,4,5,6,7,
on first slave station 1E
Motion control Synchronize at the 0.1E
card master station ) ’
synchronize at th Hard real time
nchronize at the
2 Inovance Robot controller i i 0, 1E
master station
Synchronize at the ) 0,1,2,3,4,56,7,
PA controller . . Beckhoff series
first slave station 1E
Spring machine Synchronize at the IGH 0,1,2,3,4,5,6,7,
controller first slave station 1E
Synchronize at the 0,1,2,3,4,5,6,7,
H5U § X IGH
first slave station 1E
Keyence EtherCAT .
Synchronize at the 0,1,2,3,4,5,6,7,
3 Keyence module KV- Independent
first slave station 1E
XH16EC
Trio controller
4 Trio Unknown Independent 0
Flex-6 Nano P600
The first station
synchronizes with
the master station
Delta card R 0
and other stations
5 Delta . . Taiwan |
synchronizes with
the first station
Synchronize at th
Delta PLC-dvps0 | >Ynenronizeatne 0
first slave station
Leadshine motion | Synchronize at the 0,1,2,3,4,5,6,7,
. control card first slave station 1E
6 Leadshine - - - Independent
Leadshine motion | Synchronize at the 0,1,2,3,4,5,6,7,
controller first slave station 1E
Synchronize at the
XPLC1664E Y ) 0,3,4
master station
7 Zmotion Independent
Zmotion motion Synchronize at the 0.3 4
controller ZMC464 | master station v
Synchronize at the
master station Independent
8 Syntec controller | Syntec controller : A p 4
FPWR frame is Taiwan Il
used
The first station
synchronizes with
the master station X
9 LNC controller | LNC controller Taiwan Il 4,6,7

and other stations
synchronizes with
the first station
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No.

Manufacturer

Model

Synchronization
mode

Category

Value

10

Adlink card

Adlink card PCle-
8332

The first station
synchronizes with
the master station
and other stations
synchronizes with
the first station

Taiwan IV

11

HUST controller

HUST controller

Synchronize at the
first slave station

Independent

0,1,2,3,4,5,6,7,
1E

12

Advantech card

Advantech card

Taiwan V

0,1E

13

Higerman

Higerman

Synchronize at the
first slave station
FPWR and FPRD
are used for PDO
addressing

14

UCE

UCE

Synchronization
at the first slave
station; FPWR and
FPRD are used for
PDO addressing

Non-standard

0,1,2,3,4,5,6,7,
1E

0,1,2,3,4,5,6,7,
1E

15

Kyland

Kyland

Synchronize at the
first slave station

3S

0,1,2,3,4,5,6,7,
1E

16

Q&C

Q&C controller

Synchronize at the
first slave station

3S

0,1,2,3,4,5,6,7,
1E

17

Qifan

Qifan controller

The first station
synchronizes with
the master station
and other stations
synchronizes with
the first station

Independent

18

Keba

Keba controller

(Unknown)
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No. Manufacturer

Model

Synchronization
mode

Category

Value

19 Siptory

Siptory controller

The first station
synchronizes with
the master station
and other stations
synchronizes with
the first station

20 Chaonaisi

Chaonaisi
controller

The first station
synchronizes with
the master station
and other stations
synchronizes with
the first station

22 Lynuc

Lynuc controller

The first station
synchronizes with
the master station
and other stations
synchronizes with
the first station

Similar

4,5,6,7

4,5,6,7

23 HuazhongCNC

HuazhongCNC

Synchronize at the
first slave station

Independent

24 Han's

Han’s controller

The first station
synchronizes with
the master station
and other stations
synchronizes with
the first station

Independent

6,7

e EE16.0: MCU and ESC communication error

Cause:

MCU and ESC communication times out.

Cause

Troubleshooting

Solution

MCU and ESC
communication timeout

The fault persists after the
servo drive is powered off
and on repeatedly.

Replace the servo drive.

8.4.3.2 Internal Faults

When any one of the following fault occurs, contact Inovance for technical support.

E602.0: Angle auto-tuning failure

E220.0: Phase sequence incorrect
EA40.0: Parameter auto-tuning failure
E111.0: Internal parameter error
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8.4.4 Description of Alarm Codes

e E108.0: Parameter write error
Cause:

Parameter values cannot be written to EEPROM.

Cause Troubleshooting

Solution

Modify a certain parameter,
power off and on the servo
drive again and check
whether the modification is
saved.

An error occurs during
parameter-writing.

If the modification is not
saved and the fault persists
after the servo drive is
powered off and on
repeatedly, replace the
servo drive.

e E108.1: Parameter read error
Cause:

Parameter values cannot be read from EEPROM.

Cause Troubleshooting

Solution

Modify a certain parameter,
power off and on the servo
drive again and check
whether the modification is
saved.

The parameter-read
operation is abnormal, and
the system indicates an
EEPROM read failure.

If the modification is not
saved and the fault persists
after the servo drive is
powered off and on
repeatedly, replace the
servo drive.

e E108.2: EEPROM write check error
Cause:

The check on the data written in EEPROM failed.

Cause Troubleshooting

Solution

Modify a certain parameter,
power off and on the servo
drive again and check
whether the modification is
saved.

An error occurs during
parameter-writing.

If the modification is not
saved and the fault persists
after the servo drive is
powered off and on
repeatedly, replace the
servo drive.

e E108.3: EEPROM read check error
Cause:

The check on the data read in EEPROM failed.

-560-




Troubleshooting

Cause

Troubleshooting

Solution

An error occurs during
parameter-reading.

Modify a certain parameter,
power off and on the servo
drive again and check
whether the modification is
saved.

If the modification is not
saved and the fault persists
after the servo drive is
powered off and on
repeatedly, replace the
servo drive.

e E108.4: Single data stored too many times

Cause:

Single data is stored too frequently.

Cause

Troubleshooting

Solution

That may damage EEPROM
over time.

1. Check HOb.90 and HOb.91.
HOb.90 shows the
parameter in question or
object dictionaries (in
hexadecimal). If HOb.91=
15, HOb.90 shows internal
variables of software.

2. Check "Func Test 1"
through the oscilloscope
channel. Be sure to
display it in hexadecimal.
This channel displays the
address that EEPROM is
storing.

3. Check the storage count
through the oscilloscope
channel "Func Test 2".

1. If the alarm is caused by
manually modifying a
certain parameter or
object dictionary, there
will be no frequent
storage of a certain data
during operation, and you
can reset the fault.

2. Check the abnormal
parameter through HOb.
90 or oscilloscope
channel, and find out the
cause. For example, if the
host controller program
frequently writes
parameters through SDO,
you can modify the
program to stop it or set
HOE.01 to 0 (Do not
access EEPROM when
writing parameters or
object dictionaries).

e E110.0: Frequency-division pulse output setting error

Cause:

The frequency-division output setpoint (H05.17) exceeds the encoder resolution.

Cause

Troubleshooting

Solution

The number of frequency
divisions (quadrupled)
exceeds the motor
revolutions

Check the setpoint of
HO05.17.

Adjust the value of H05.17
on the basis of the motor
revolutions.
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e E120.3: The motor and drive do not match in the power

Cause:

the motor and drive do not match in the rated power.

Cause Troubleshooting

Solution

Check rated motor voltage
and current (H00.09, H00.11)
and rated drive power
(H01.10, HO1.16).

The motor and drive do not
match in the rated power.

« Replace the motor or drive.

o If the motor and drive can
work properly in spite of
the mismatch, set bit4 of
HOA.71 to 1 to shield the
alarm.

e E121.0: Invalid S-ON command
Cause:

A redundant S-ON signal is sent when some auxiliary functions are used.

Cause Troubleshooting

Solution

Check whether auxiliary
functions (H0d.02, H0d.03,
and HO0d.12) are used and DI
function 1 (FunIN.1: S-ON, S-
ON signal) is active.

The external S-ON signal is
active when servo drive is
enabled internally.

Deactivate the DI assigned
with FunIN.1 (both hardware
DI and virtual DI).

e E122.8: Interpolator version mismatch
Cause:

Interpolator version mismatch.

Cause Troubleshooting

Solution

Check whether H00.50 is
consistent with H00.51, and
they are not 65535.

The T2 interpolator does not
match the motor.

1. Check whether the
interpolator is misused.

2. For the alarm caused by
replacing the interpolator,
write the corresponding
factory parameters and
into the interpolator.

e E126.3: PR process segment write parameter out of limit

Cause:

PR process segment write parameter out of limit.

Cause Troubleshooting

Solution

In the process segment
mode, the written value
exceeds the upper limit of
the parameter.

Check the upper and lower
limits of the parameter.

In the process segment
mode, the written value
exceeds the upper limit of
the parameter.
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e E510.0: Frequency division output overspeed

Cause:

The single-channel output pulse frequency exceeds the frequency upper limit
allowed by the hardware (4 MHz) when pulse output is used (H05.38 = 0/1/2).

Cause

Troubleshooting

Solution

The MCU detects excessive
pulse increment fed back by
FPGA.

When H05.38 is set to 0
(encoder frequency-division
output) or 2 (2nd encoder
frequency-division output),
check whether the output
pulse frequency
corresponding to the motor
speed upon fault exceeds
the limit.

Output pulse frequency (Hz)
= Motor speed (rpm)/60 x
HO05.17.

Decrease the value of H05.17
(encoder frequency-division
pulses) to allow the output
pulse frequency, within the
speed range required by the
machine, to drop below the
frequency upper limit
allowed by the hardware.

The input pulse frequency
exceeds 2 MHz or
interference exists in the
pulse input pins when
H05.38 is set to 1 (Reference
pulse synchronous output).
« High-speed pulse input
pins:open-collector input
terminals: PULLHI, PULSE+,
PULSE-, SIGN+, SIGN-;
single-channel maximum
pulse frequency: 200 kpps.
o High-speed pulse input
pins: differential input
terminals: HPULSE+,
HPULSE-, HSIGN+, HSIGN-;
single-channel maximum
pulse frequency: 8 Mpps.

e E600.0: Inertia auto-tuning failure

Cause:

Decrease the input pulse
frequency to a value within
the frequency upper limit
allowed by hardware.
Note:

In this case, if you do not
modify the electronic gear
ratio, the motor speed will
decrease.

If the input pulse frequency
is high but is still within the
frequency upper limit
allowed by the hardware,
take anti-interference
measures (use STP cable for
pulse input and set pin filter
parameter HOA.24 or
HOA.30). This is to prevent
false alarms caused by
interference pulses
superimposed to actual
pulse references.

Vibration cannot be suppressed. You can set notch parameters (H09.12...H09.23)
manually to suppress vibration.
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The auto-tuned values fluctuate dramatically. Increase the maximum operating
speed, reduce the acceleration/deceleration time, and shorten the stroke of the
lead screw during ETune operation.

Mechanical couplings of the load are loose or eccentric. Rectify the mechanical

faults.

An alarm occurs during auto-tuning and causes interruption. Rectify the fault
causes and perform inertia auto-tuning again.

The vibration cannot be suppressed if the load carries large inertia. In this case,
increase the acceleration/deceleration time to ensure the motor current is

unsaturated.

The position following-up is too poor. That is, the maximum speed of the motor is
less than the speed setpoint of the inertia auto-tuning. Ensure that the speed

setpoint is less than the maximum speed of the motor.

Cause

Troubleshooting

Solution

. Continuous vibration
occurs during auto-
tuning.

. The auto-tuned values
fluctuate dramatically.

. Mechanical couplings of
the load are loose or
eccentric.

. An alarm occurs during
auto-tuning and causes
interruption.

. The vibration cannot be
suppressed if the load
carries a large inertia. In
this case, increase the
acceleration/deceleration
time first to ensure the
motor current is
unsaturated.

. The position following-up
is too poor. That is, the
maximum speed of the
motor is less than the
speed setpoint of the
inertia auto-tuning.

1. Perform internal

inspection to check whether

the torque jitters upon stop
(not FFT).

Check whether three times
more than the last auto-
tuned value for variation

less than 2.5 times; 0.5 times

more than last auto-tuned
value for variation above 5
times.

3.

. Rectify the fault and

perform inertia auto-
tuning again.

. For vibration that cannot

be suppressed, enable
vibration suppression.
Ensure mechanical
couplings are connected
securely.

4. Increase the maximum

operating speed, reduce
the acceleration/
deceleration time, and
shorten the stroke of the
lead screw during ETune
operation.

. Ensure that the speed

setpoint is less than the
maximum speed of the
motor.
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e E601.0: Homing alarm
Cause:

Homing time exceeds the setpoint.

Cause

Troubleshooting

Solution

1. The home switch is faulty.

There is only high-speed
searching but no low-speed
searching during homing.
After high-speed searching,
low-speed searching in the
reverse direction applies.

If a hardware Dl is used,
check whether the
corresponding DI function is
allocated to a certain DI in
group HO3 and check the
wiring of this DI. Change the
DI logic manually and
observe the value of HOb.03
(monitored DI status) to
monitor whether the servo
drive receives corresponding
DI level changes. If the home
signal is Z signal but it
cannot be found, check the
condition of the Z signal.

2. The homing time limit is
too short.

Check whether the value of
H05.35h (Time limit for
homing) is too small.

Increase the value of H05.35.

3. The speed in high-speed
searching for the home

Check the distance between
the start position of homing
and the home switch. Then
check whether the setpoint
of 6099.01h (Speed in high-

Increase the value of

switch signal is too low. speed searching for the 6099.01h.
home switch signal) is too
low, resulting in a long
homing process.
e E601.1: Homing switch error
Cause:
The homing switch is set improperly.
Cause Troubleshooting Solution

The home switch is set
improperly.

Check whether the limit
signals at both sides are
activated.

Check whether the limit
signal and the deceleration
point signal/home signal are
both activated.

Check whether the positive
and negative position limits
are activated successively.

Set the position of the
physical switch properly.
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e E601.2: Homing mode setting error

Cause:

The homing method value is too large.

Cause

Troubleshooting

Solution

too large.

The homing method value is

Check the homing method
value (object dictionary
6098h).

Change the value of 6098h.

Cause:

E602.9: Angle auto-tuning not done for incremental encoder motor

Angle auto-tuning is not performed for the incremental encoder motor.

Cause

Troubleshooting

Solution

Angle auto-tuning is not
performed for the
incremental encoder, and
corresponding alarm is
enabled.

Check whether bitl of
H32.04 is set.

1. The alarmis
automatically reset after
the angle auto-tuning is
completed.

2. If you do not need this
alarm, reset bitl of
H32.04.

e E609.0: Data save timeout

Cause:

Wire breakage occurred when the software was downloading data.

Cause

Troubleshooting

Solution

Wire breakage occurred
when the software was
downloading data.

Check that the drive is
connected to the software.

Download the data again.

e E609.1: Data save overflow

Cause:

Wire breakage occurred when the software was downloading data.

Cause

Troubleshooting

Solution

Wire breakage occurred
when the software was
downloading data.

Check that the drive is
connected to the software.

Download the data again.

e E609.2: Failed to save data

Cause:

Failed to save data.
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Cause

Troubleshooting

Solution

The FLASH memory chip or
the interface between MCU
and FLASH failed.

Power on multiple times and
download data again.

e E609.3: Failed to erase data

Cause:

Failed to erase data.

If the problems persists,
replace the drive.

Cause

Troubleshooting

Solution

The FLASH memory chip or
the interface between MCU
and FLASH failed.

Power on multiple times and
download data again.

If the problems persists,
replace the drive.

e E621.1: Overload current limiting torque attained

Cause:

Overload current limiting torque attained.

Cause

Troubleshooting

Solution

1. The load is so heavy that
the effective torque
outputted by the motor
keeps exceeding the rated
torque.

2. Acceleration/deceleration
is too frequent or the load
inertia is too large.

3. The motor and encoder
cables are connected
incorrectly or in poor
contact.

4. The gain adjustment is
improper or the stiffness is
too high.

5. The motor is stalled due
to mechanical factors,
resulting in overload during
operation.

6. The servo drive is faulty.

o Check the overload
characteristics of the servo
drive or servo motor.
Check whether the average
load rate (HOb.12) of the
servo drive keeps
exceeding 100.0%.

o Detect whether the value
of H32.77 is set too high.

 Use a servo drive of higher
capacity and a matching
servo motor.

o Reduce the load and
increase the acceleration/
deceleration time.

e ET730.0: Encoder battery alarm

Cause:

The voltage of the absolute encoder battery is lower than 3.0 V.

Cause

Troubleshooting

Solution

The voltage of the absolute
encoder battery is lower
than 3.0 V.

Measure the battery voltage.

Use a new battery with the
matching voltage.
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Note

E731.0 and E733.0 can trigger E730.0. See E731.0 and E733.0 for other solutions.

e E831.1: All zero offset too large

Cause:

The zero drift of All exceeds 500 mV.

Cause

Troubleshooting

Solution

1. The wiring is incorrect or
interference exists.

Check the wiring according
to the correct wiring
diagram.

Use shielded twisted pairs
and shorten the circuit
length. Increase All input
filter time.

2. The servo drive is faulty.

Disconnect All and measure
whether the actual terminal
voltage exceeds 0.5 V.

If not, replace the servo
drive.

o E831.2: A2 zero offset too large

Cause:

The zero drift of Al2 exceeds 500 mV.

Cause

Troubleshooting

Solution

1. The wiring is incorrect or
interference exists.

Check the wiring according
to the correct wiring
diagram.

Use shielded twisted pairs
and shorten the circuit
length. Increase Al2 input
filter time.

2. The servo drive is faulty.

Disconnect Al2 and measure
whether the actual terminal
voltage exceeds 0.5 V.

If not, replace the servo
drive.

e EB834.1: All overvoltage
Cause:

All input voltage is greater than 11.5 V.

Cause

Troubleshooting

Solution

1. The wiring is incorrect or
interference exists.

Check the wiring according
to the correct wiring
diagram.

Use shielded twisted pairs
and shorten the circuit
length. Increase All input
filter time.

2. The input voltage is too
high.

e E834.2: Al2 overvoltage
Cause:

Measure whether the actual
terminal voltage exceeds
11.5V.

-568-

Adjust the input voltage to a
value lower than 11.5 V.




Troubleshooting

Al2 input voltage is greater than 11.5 V.

Cause

Troubleshooting

Solution

1. The wiring is incorrect or
interference exists.

2. The input voltage is too
high.

Check the wiring according
to the correct wiring
diagram.

Measure whether the actual
terminal voltage exceeds
11.5V.

Use shielded twisted pairs
and shorten the circuit
length. Increase Al2 input
filter time.

Adjust the input voltage to a
value lower than 11.5 V.

e E900.0: DI emergency braking

Cause:

The logic of the DI terminal (including the hardware DI and virtual DI) allocated
with DI function 34 (FunIN.34) is effective.

Cause

Troubleshooting

Solution

The DI function 34
(EmergencyStop) is

Check whether the logic of
the DI allocated with DI
function 34 (FunIN.34:

Check the operation mode
and clear the active DI
braking signal without

triggered. Emergency stop) is valid. affecting the safety
performance.
e E902.0: Invalid DI/VDI setting
Description:
DI function parameters are set to invalid values.
Cause Troubleshooting Solution

DI/VDI function parameters
are set to invalid values.

Check whether DI function
configure parameters in HO3
and H17 are set to invalid
values.

Set DI/VDI function
parameters to valid values.

e E902.1: Invalid DO/VDO setting

Description:

DO/VDO function parameters are set to invalid values.

Cause

Troubleshooting

Solution

DO or VDO function
selections are invalid.

Check whether DI function
configure parameters in HO4
and H17 are set to invalid
values.

Set DO/VDO function
parameters to valid values.

e E902.2: Invalid setting for torque reach

Cause:

The DO parameters set for torque reach in the torque control mode are invalid.
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Cause

Troubleshooting

Solution

The DO parameters set for
torque reach in the torque
control mode are invalid.

Check whether the value of
HO07.22 is lower than or
equal to the value of H07.23
(unit: 0.1%).

Set H07.22 to a value higher
than that of H07.23.

e E909.0: Motor overload alarm

Cause:

The accumulative heat of the motor reaches 90% of the fault threshold.

Cause

Troubleshooting

Solution

1. The motor cables and
encoder cable are
connected improperly or in
poor contact.

Check the wiring among the
servo drive, servo motor and
the encoder according to
the correct wiring diagram.

Connect the cables
according to the wiring
diagram.

It is recommended to use
the cables provided by
Inovance.

When customized cables are
used, prepare and connect
the customized cables
according to the wiring
instructions.

2. The load is so heavy that
the effective torque
outputted by the motor
keeps exceeding the rated
torque.

Confirm the overload
characteristics of the servo
drive or motor.

Check whether the average
load rate (HOb.12) keeps
exceeding 100.0%.

Use a servo drive of higher
capacity and a matching
servo motor.

Reduce the load and
increase the acceleration/
deceleration time.

3. Acceleration/Deceleration
is too frequent or the load
inertia is too large.

Check the mechanical
inertia ratio or perform
inertia auto-tuning. View the
value of H08.15 (load
moment of inertia ratio).
Confirm the individual
operation cycle when the
servo motor operates
cyclically.

Increase the acceleration/
deceleration time.

4. Gains are improper or the
stiffness level is too high.

Check whether the motor
vibrates and generates
unusual noise during
operation.

Readjust the gain.

5. The servo drive model or
motor model is set
improperly.

View the model of the motor
equipped with a serial-type
encoder in H00.05 and the
servo drive model in H01.10.

Read the servo drive
nameplate and set the servo
drive model (H01.10) and
motor model properly.
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Cause

Troubleshooting

Solution

6. The motor is stalled due
to mechanical factors,
resulting in overload during
operation.

Check the running reference
and motor speed (H0b.00)
through Inovance servo
commissioning software or
keypad:

« References in the position
control mode: HOb.13
(Input position reference
counter).

« References in the speed
control mode: HOb.01
(Speed reference).

« References in the torque
control mode: HOb.02
(Internal torque reference)

Check whether the reference

value is not 0 or is very large

but the motor speed is 0

RPM in the corresponding

mode.

Rectify the mechanical-
related problem.

7. The servo drive is faulty.

Power off and on the servo
drive.

Replace the servo drive.

e E910.0: Control circuit overvoltage

Cause:

The voltage of the control circuit exceeds the overvoltage threshold.
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Cause

Troubleshooting

Solution

Overvoltage occurred on the
control circuit of the drive.

1. Measure whether the
input voltage in the
control circuit cable is
within the following
range:220 V servo drive:
Value range: 220 V to 240
V Allowable deviation: -
10% to +10% (198 V to
264 V)380 V servo drive:
Value range: 380 V-440
VAllowable deviation: -
10% to +10% (342 V to
484 V)

2. Check whether control
circuit cables are
connected properly and
whether the voltage of
control circuit cables
(L1C, L2C) is within the
specified range.

Re-connect or replace the
cables.

e E920.0: Braking resistor overload

Cause:

The accumulative heat of the braking resistor exceeds the set value.

Cause

Troubleshooting

Solution

1. The external braking
resistor is connected
improperly or disconnected.

Remove the external braking
resistor and measure
whether its resistance is "oo"
(infinite). Measure whether
the resistance between
terminals P® and C is "oo"
(infinite).

Replace with a new external
braking resistor. After
confirming the resistance
measured is the same as the
nominal value, connect it
between terminals P® and
C.

Connect the external
braking resistor between
terminals P® and C with a
proper cable.

2. The jumper between
terminals P® and D is
shorted or disconnected
when the built-in braking
resistor is used.

Measure whether the
resistance between
terminals P® and D is "oo"
(infinite).

Ensure terminals P® and D
are jumpered.
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Cause

Troubleshooting

Solution

3. H02.25 (Braking resistor
type) is set improperly when
an external braking resistor
is used.

4. The resistance of the
external braking resistor is
too large.

5. The setpoint of H02.27
(Resistance of external
braking resistor) is higher
than the resistance of the
external braking resistor
used.

o Check the setpoint of
H02.25.

« Measure the resistance of
the external braking
resistor connected
between P® and C. Check
whether the resistance
measured is too large by
comparing it with the value
listed in Table
"Specifications of the
braking resistor".

o Check whether the value of
H02.27 is larger than the
resistance of the external
braking resistor connected
between terminals P® and
C.

Set H02.25 according to
section “Wiring and Setting
of Braking Resistor” in
SV670-INT Series Servo Drive
Hardware Guide.

H02.25 =1 (external,
naturally ventilated)

H02.25 =2 (external, forced-
air cooling)

Select a proper braking
resistor according to section
"Specifications of the
Braking Resistor" in SV670-
INT Series Servo Drive
Hardware Guide.

Set H02.27 according to the
resistance of the external
braking resistor used.

6. The input voltage of the
main circuit is beyond the
specified range.

Check whether the input

voltage of the main circuit

cable on the drive side is

within the following range:

« 220V servo drive:Value
range: 220V to 240
VAllowable deviation: -
10% to +10% (198 V to 264
V)

« 380 V servo drive:Value
range: 380 V-440
VAllowable deviation: -
10% to +10% (342 V to 484
V)

Replace or adjust the power
supply according to the
specified range.
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Cause

Troubleshooting

Solution

7. The load moment of
inertia ratio is too large.

Perform moment of inertia
auto-tuning according to
section "Inertia auto-tuning"
in SV670-INT Series Servo
Drive Quick Installation and
Commissioning or calculate
the total mechanical inertia
based on mechanical
parameters.

Check whether the actual
load inertia ratio exceeds 30.

8. The motor speed is
excessively high and
deceleration is not done
within the set time. The
motor is in the continuous
deceleration status during
cyclic operation.

View the motor speed curve
in cycle running and check
whether the motor is in
deceleration status for a
long period.

9. The capacity of the servo
drive or the braking resistor
is insufficient.

View the motor's single cycle
speed curve and calculate
whether maximum braking
energy can be absorbed
completely.

o Select an external braking
resistor with large capacity
and set H02.26 to a value
consistent with the actual
power.

¢ Select a larger servo drive.

« Reduce the load if allowed.

o Increase the acceleration/
deceleration time if
allowed.

o Increase the motor
operation cycle if allowed.

10. The servo drive is faulty.

Replace the servo drive.

e E921.0: Dynamic brake resistor overload alarm

Cause:

The dynamic braking resistor is close to overload.

Cause

Troubleshooting

Solution

The accumulative heat of
the dynamic braking resistor
is close to the maximum
thermal capacity of the
resistor.

Check whether the value of
HOb.98 exceeds 70%.

Ensure that the motor
cannot be driven reversely in
the dynamic braking state.

e E922.0: Resistance of the external braking resistor too small

Cause:

The value of H02.27 (resistance of external braking resistor) is lower than the value
of H02.21 (permissible min. resistance of external braking resistor).
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Cause

Troubleshooting

Solution

When an external braking
resistor is used (H02.25=1
or 2), the resistance of this
resistor is lower than the
minimum resistance allowed
by the servo drive.

Measure whether the
resistance of the external
braking resistor between
terminals P® and C is lower
than the value of H02.21
(Permissible minimum
resistance of braking
resistor).

o If yes, replace with an
external braking resistor
that matches the servo
drive, then set H02.27
according to the resistance
of the resistor used. Finally,
connect the new resistor
between P® and C.

o If not, set H02.27 to a value
consistent with the
resistance of the external
braking resistor used.

o E924.0: Regenerative transistor overtemperature

Cause:

The estimated temperature of the regenerative transistor is higher than H0A.18
(IGBT overtemperature threshold).

Cause

Troubleshooting

Solution

1. The junction temperature
of the regenerative
transistor is too high.

2. The regenerative
transistor will be turned off
automatically after overload
occurs.

The regenerative transistor
temperature exceeds the
threshold defined by H0A.49.

Increase the deceleration
time and control the
working conditions and
usage of the regenerative
transistor.

e E940.0: Change of controlled motor is detected. It is recommended to restore
factory settings before use

Cause:

Change of controlled motor is detected. It is recommended to restore factory

settings before use

Cause

Troubleshooting

Solution

It is detected that the
control type of the
controlled motor has
changed (for example,
changing from rotary servo
motor control to linear
motor control). To ensure
the normal functions and
thresholds of the drive, it is
recommended to restore the
factory settings before use.
The alarm is raised only
once.

Check whether the value of
H00.00 is changed.

It is recommended to
restore the factory settings
before use when any change
is made in the controlled
motor. You can also
maintain the original
parameter settings.
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e E941.0: Parameter modifications activated at next power-on

Cause:

When the parameter effective mode of the drive is set to "Re-power-on", after the
parameter value is changed, the servo drive prompts the user to power on again.

Cause

Troubleshooting

Solution

The parameters modified
are those whose "Effective
time" is "Next power-on".

Check whether parameters
you modified are those
whose "Effective Time" is
"Next power-on".

Power off and on the servo
drive again.

e E942.0: Parameter saved frequently

Cause:

The number of parameters modified at a time exceeds 700.

Cause

Troubleshooting

Solution

Too many parameters are
modified and saved to
EEPROM at a brief interval.

Check whether parameters
are modified through the
host controller at a brief
interval.

Check the operation mode.
For parameters that need
not be saved to EEPROM, set
HOE.O1 to the correct value
before the host controller
perform write operation.

e E950.0: Forward overtravel alarm

Cause:

The logic of the DI terminal allocated with DI function 14 (FunIN.14: P-OT, positive

limit switch) is effective.

Cause

Troubleshooting

Solution

1. The logic of the DI
assigned with FuniIN.14 (P-
OT function 14, positive limit
switch) is effective.

« Check whether a certain DI
in group HO3 is assigned
with FunIN.14.

« Check whether the logic of
DI corresponding to the bit
of HOb.03 (Monitored DI
status) is effective.

Check the running mode. On
the prerequisite of safety,
send a reverse command or
rotate the motor to
deactivate the logic of the DI
terminal allocated with DI
function 14.

2. The servo position
feedback reaches the
positive software position
limit.

Check whether the position
feedback (HOb.17) is greater
than the value of HOA.41
(forward overtravel).

Check whether the software
position limit is set in
HOA.40.

Ensure the servo drive
references are proper,
allowing the load travel
range to be within the
software position limit.

e E952.0: Reverse overtravel alarm

Cause:
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The logic of the DI terminal allocated with DI function 15 (FunIN.15: N-OT, negative

limit switch) is effective.

Cause

Troubleshooting

Solution

1. The logic of the DI
assigned with FunIN.15 is
effective.

o Check whether a certain DI
in group HO3 is assigned
with FunIN.15.

« Check whether the logic of
DI corresponding to the bit
of HOb.03 (Monitored DI
status) is effective.

Check the operation mode.
On the prerequisite of
ensuring safety, send a
forward run command or
rotate the motor to
deactivate the logic of DI
assigned with FuniIN.15.

2. The servo position
feedback reaches the
negative software position
limit.

Check whether the position
feedback (HOb.17) is less
than the value of HOA.43
(reverse overtravel).

Check whether the software
position limit is set in
HOA.40.

Ensure the servo drive
references are proper,
allowing the load travel
range to be within the
software position limit.

e E954.0: Position command overflow

Cause:

in PR mode, the position command is beyond the limit.

Cause

Troubleshooting

Solution

in PR mode, the position
command is beyond the
limit.

1. Check the position
command.
2. Check the limit value.

Change the value of the
position command and the
limit.

e E956.0: Forward position reference overtravel in process segment position mode

Cause:

Forward position reference overtravel occurs in the process segment position

mode.

Cause

Troubleshooting

Solution

Forward position reference
overtravel occurs in the
process segment position
mode.

E956.0 occurs when the
position reference exceeds
the value of H22.04 when
the motor runs forwardly in
the process segment
position mode.

Reduce the position
reference to a value lower
than the setpoint of H22.04.

e E958.0: Reverse position reference overtravel in process segment position mode

Cause:

Reverse direction position reference overtravel occurs in the process segment

position mode.
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Cause

Troubleshooting

Solution

Reverse position reference
overtravel occurs in the
process segment position
mode.

E958.0 occurs when the
position reference is less
than the value of H22.06
when the motor runs
reversely in the process
segment position mode.

Increase the position
reference to a value greater
than the setpoint of H22.06.

e E971.0: Undervoltage alarm for voltage drop protection

Cause:

The bus voltage is lower than the undervoltage threshold.

Cause

Troubleshooting

Solution

The bus voltage is lower
than the undervoltage
threshold.

Check the bus voltage.

e E980.0: Frequency division output overflow

Cause:

Frequency division output overflow.

Check the power supply.

Cause

Troubleshooting

Solution

The frequency division
output is too large.
Calculation overflows.

Check if an E510.0 alarm has
occurred and set H05.17 to a
proper value so that E510.0
disappears.

Set H05.17 to a proper value
or reduce the maximum
operating speed.

e EA34.9: Hallis not configured

Cause:

Hall is not configured.

Cause

Troubleshooting

Solution

HO00.26 is configured when
dynamic Hall auto-tuning is
enabled.

o When HOA.13 = 6, check
whether bit3 of H00.26 is
setto 1.

o For a non-Hall sensor (bit3
of H00.26 is set to 0), check
whether HOA.13 is set to 6
incorrectly.

« For a Hall-enabled motor,
you need to perform Hall
auto-tuning (HOA.13=6)
and set bit3 of H00.26 to 1.

« For a non-Hall motor, Hall
auto-tuning is unavailable
(HOA.13 cannot be set to 6).

e EA41.0: Torque ripple compensation failure

Cause:

Torque ripple compensation failure.
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Cause

Troubleshooting Solution

Auto-tuning torque
fluctuation compensation
failure

« Check whether homing is
not performed during
cogging torque ripple auto-
tuning of the incremental
encoder.

« Confirm whether
emergency stop or external
fault interruption occurs
during cogging torque
ripple auto-tuning.

o Torque ripple
compensation auto-tuning
failed. Please try again.

o Perform homing during
cogging torque ripple auto-
tuning of the incremental
encoder.

« Avoid emergency stop or
external fault interruption
during cogging torque
ripple auto-tuning.

o Torque ripple
compensation auto-tuning
failed. Please try again.

8.4.5

SDO transfer abort code
Abort Code Description
0503 0000 Trigger bits not alternated
0504 0000 SDO protocol timeout
0504 0001 Illegal or unknown client/server command word
0504 0005 Memory overflow
0601 0000 Inaccessible object
0601 0001 Attempt to read a write-only object
0601 0002 Attempt to write a read-only object
0602 0000 Object unavailable in the OD
0604 0041 Object cannot be mapped to PDO
0604 0042 [\éir;tier and length of objects to be mapped exceed PDO
0604 0043 General parameter incompatibility
0604 0047 General internal incompatibility
0606 0000 Failure to access objects because of hardware errors
0607 0010 Incorrect data type: incorrect service parameter length
0607 0012 Incorrect data type: service parameter too long
0607 0013 Incorrect data type: service parameter too short
0609 0011 Sub-index does not exist.
0609 0030 Invalid parameter value
0609 0031 Written parameter value too large
0609 0032 Written parameter value too small
0609 0036 Maximum value is less than minimum value.
0800 0000 General error
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Abort Code Description
0800 0020 Data unable to be transmitted or saved to the application
0800 0021 Data unable to be transmitted or saved to the application
because of local control
0800 0022 Data unable to be t.ransmltted or saved to the application
because of the device state
0800 0023 OD error or OD unavailable
0800 0024 The value does not exist.
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9.1

Appendix

Display of Monitoring Parameters

e Group HOb: Displays parameters used to monitor the operating state of the servo

drive.

e SetH02.32 (Default keypad display) properly. After the motor operates normally,
the keypad switches from status display to parameter display. The parameter
group number is HOb and the offset within the group is the setpoint of H02.32.

e Forexample, if H02.32 is set to 00 and the motor speed is not 0 rpm, the keypad
displays the value of H0b.00.

The following table describes the monitoring parameters in group HOb.

Parameter Name Unit Meaning Example
3000 [mm/s]/[rpm]:
Indicates the actual
motor speed after
HO0b.00 M(itorlspTed [rﬁmrf]]/ round-off, which is 3000 )
actual value p accurate to 1 [mm/s]/ | [mm/s]/[rpm]:
3000 [mm/s]/[rpm]:
Indicates the present
HOb.01 Speed [mm/s]/ | (accurate to 1 [mm/s]/
’ reference [rpm] [rpm]) of the drive in | -3000 [mm/s]/[rpm]:
the position and
speed control modes. m
Display of 100.0%:
Displays present
torque reference
Internal (accurate to 0.1%).
[0) 0,
HOb.02 |torque %) The value 100.0% Display of -100.0%:
reference corresponds to the
rated torque of the
motor.
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Parameter Name Unit Meaning Example
For example, if DIL is
low level and DI2 to
DI5 are high level,
Indicates level status E?neai;)::aelzzoi:dmg
of DI1 to DI5:
Upper LED segments "11110", and the value
ON: high level of HOb.03 read in the
Input (D) (indicated by "1") So(f)t(\)/vle:zre tool is
HOb.03 | signal - Lower LED segments D>'( lav on th
monitoring ON: low level Isplay on the
(indicated by "0") operating panel:
The value of H0Ob.03 DISDI4DI3DI2D|1
read in the software
tool is a decimal.
HHHHL
11110
For example, if DOL is
low level and DO2 is
high level,
Level status of two DO itsh‘(?;\(,)'t'he binary value
terminals: The value of HOb.05
Upper LED segments .
ON: high level read in the software
o tool is 0x0004.
Output (DO) (indicated by "1") Display on the
HOb.05 |signal - Lower LED segments P ty !
monitoring ON: low level operating paner:
(indicated by "0") D02
The value of HOb.05 POl
read in the software
tool is a decimal.
H L
10
Display of 1073741824
in reference unit:
Absolute Displays current =
HOb.07 position Reference | absolute position of SHIFT
) counter (32- unit the motor (reference
bit decimal) unit).
«
SHIFT
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Parameter Name Unit Meaning Example
. Display of 360.0°:
Mechanical Displays current
HOb.09 angle ° mechanical angle of
the motor.
Rotation . Display of 360.0°:
angle Displays current
HOb.10 (electrical ° electrical angle of the
angle) motor.
Displays the ratio of | Display of 100.0%:
Average load o the average load
HOb.12 ratio & torque to the rated
torque of the motor.
Encoder position
deviation = Sum of . .
Encoder ) -, Display of 10000 in
. input position R
position Encoder | references (encoder encoder unit:
HOb.15 Ss\ljftt;?ﬂ_ unit unit) — Sum of pulses
bit decimal) fed back by the
encoder (encoder
unit)
Counts and displays
the number of pulses
fed back by the linear
motor encoder Display of 1073741824
(encoder unit). in encoder unit:
Note
When the motor used
Feedback is equipped with an
pulse counter | Encoder | absolute encoder,
HOB.AT | (35 it unit | HOb.17 only reflects

decimal)

values of the low 32
bits of the motor
position feedback. To
get the actual motor
position feedback,
view HOb.77 (Encoder
position (low 32 bits)
and HOb.79 (Encoder

position (high 32 bits).
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Parameter Name Unit Meaning Example
429496729.5s display:
Total power- Counts and displays pold the SHIFT
HOb.19 | on time (32- . the total power-on
’ bit decimal) time of the servo
drive.
Hold the SHIFT
key down
Displays the RMS Display of 4.60 A:
Phase current value of the phase
HOb.24 RMS value A current of the linear m
motor.
Display of 311.0 V
rectified from 220 VAC:
Indicates the DC bus
voltage of the main m
Bus voltage circuit, namely the
HO0b.26 & v voltage between Display of 537.0 V
terminals P® and N g | rectified from 380 VAC:
Displays the Display of 27°C:
Module o temperature of the
HOb.27 temperature ¢ power module inside m
the servo drive.
Used to select the
previous fault to be 0: Display of present
viewed. ]
0: Present fault fault:
Fault lo - :
HOb.33 & 1: Last fault
2:2nd to last fault
9: 9th to last fault
If HOb.33is 0, and
Displays the code of HOb.34 is E941.0, the
the fault selected in current fault code is
Hob.34 Fault code set i HOb.33. 941.0. Corresponding

by HOB-33

When no fault occurs,
the value of HOb.34 is
0.

display:
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Parameter Name Unit Meaning Example
If HOb.34 is E941.0 and
HOb.35is 107374182.4,
the current fault code
is 941.0 and the total
operating time of the
servo drive is
Displays the total 107374182.4s when
operating time of the | the fault occurs.
Timestamp of servo Qrive whgn the
HOb.35 | the selected - E(;Jgtilsgcliﬁ:jeén
fault When no fault occurs,
the value of HOb.35 is
0.
3000 [mm/s]/[rpm]:
Displays the speed of
Motor speed the linear motor when
upon [mm/sl/ the fault displayed in
HOb.37 | occurrence of [rpm] HOb.34 occurred. -3000 [mm/s}/[rpm:
the selected When no fault occurs, ’
fault the value of HOb.37 is
R 5000
Displays the RMS
Motor phase value of lin.ear motor
phase U winding : .
U current Dlsplay of 4.60 A:
current when the fault
Hob.3g | U“PO" A displayed in HOb.34
occurrence of occurred. m
]Egjl:elected When no fault occurs,
the value of HOb.38 is
0.
Displays the RMS
value of linear motor
Motor phase V phase V winding Display of 4.60 A:
current upon current when the fault
HOb.39 | occurrence of A displayed in HOb.34

the selected
fault

occurred.

When no fault occurs,
the value of HOb.39 is
0.

-585-



Appendix

Parameter

Name

Unit

Meaning

Example

HOb.40

Bus voltage
upon
occurrence of
the selected
fault

Displays the DC bus
voltage of the main
circuit when the fault
displayed in HOb.34
occurred.

When no fault occurs,
the value of HOb.40 is
0.

Display of 311.0V
rectified from 220 VAC:

Display of 537.0V
rectified from 380 VAC:

HOb.41

Input terminal
state on
selected fault

Displays the high/low
level status of DI1 to
DI5 when the fault
displayed in HOb.34
occurred.

The method for
determining the DI
level status is the
same as that of
HOb.03. When no fault
occurs, all DIs are
displayed as low level
in HOb.41 (indicated
by the decimal value
0).

For example, when
the value of HOB-41
read in the software
tool is 0x0001, the
corresponding binary
code will be 0000 0000
0000 0001.

DI4 DI2
DI3 | DI1

DI5

HOb.43

Output
terminal
status upon
occurrence of
the selected
fault

it displays the high/
low level status of two
DOs when the fault
displayed in HOb.34
occurred.

The method for
determining the DO
level status is the
same as that of
HOb.05.

When no fault occurs,
all DOs are displayed
as low level in HOb.42
(indicated by the
decimal value 0).

Display of HOb.43 =
0x0002:

DO2
DO1

-
o

HOb.53

Position
deviation
counter
(32-bit
decimal)

Reference
unit

Position deviation =
Sum of input position
references (reference
unit) - Sum of pulses
fed back by the
encoder (reference
unit)

Display of 10000 in
reference unit:
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Parameter Name Unit Meaning Example
3000.0 [mm/s]/[rpm]:
«
SHIFT
Displays the actual
HOb.55 Motor speed [mm/s]/ | motor speed,
’ actual value [rpm] accurate to 0.1 [mm/ | -3000.0 [mm/s]/[rpm]:
sl/Irpm].
4
SHIFT
. Display of 12.0 V:
Control circuit Displays the DC
HOb.57 voltage \ voltage of the control
circuit.
Display of 2147483647
in encoder unit:
Mechanical Displays the
mechanical absolute
HOb.58 ;Zz(i)tliitne(low Enjrc:i(:er position (low 32 bits)
32 bits) when an absolute
encoder is used.
Mechanical Displays.the Display of 32767:
absolute Encoder mechanical absolute
HOb.60 position (high unit position (high 32 bits)
32 bits) when an absolute
encoder is used.
Number of Displays the present | Display of 32767:
absolute number of revolutions
HOb.70 encoder Rev of the absolute m
revolutions encoder.
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Parameter Name Unit Meaning Example
Display of 8388607 in
encoder unit:

zg]sgiiie(;um Displays the single-
HOb.71 | feedback of Enco.cler ]Eurn posll(tu;nh
absolute unit eedback of the
encoder absolute encoder.
Display of 2147483647
in encoder unit:
Absolute Displays the absolute
encoder Encoder position (low 32 bits)
HOb.77 position (low unit of the motor when the
32 bits) absolute encoder is
used.
Absolute Displays the absolute | Display of -1in
encoder Encoder position (high 32 bits) | encoder unit:
HOb.79 . . ) of the motor when the
position (high unit .
32 bits) absolute encoder is
used.
Display of 2147483647
in encoder unit:
. Displays the position
Single-t
pg‘sgitieo n“m feedback (low 32 bits)
feedback of Encoder of the mechanical
HOb.81 . . load when the
the load in unit
rotation mode absolute system
(low 32 bits) works in the rotation

mode.

-588-




Appendix

Parameter Name Unit Meaning Example
- Displays the position
2!15%?0;”” feedback (high 32 Display of 1‘in
feedback of Encoder bits) of the encoder unit:
HO0b.83 the load in . mechanical load
unit
rotation mode when the absolute -
(high 32 bits) system works in the
rotation mode.
Display of 1073741824
in reference unit:
Displays the
Single-turn mechanical absolute
HOb.85 position of Reference | position when the
’ the load in unit absolute system
rotation mode works in rotating
mode.

9.2 DIDO Function Assignment [P]

Code ‘ Name ‘ Function Name ‘ Description Remarks
Description of DI Signals
The corresponding terminal logic
must be level-triggered.
Disabled: Servo motor disabled .
FunIN.1 S-ON Servo ON The change of the corresponding
Enabled: Servo motor enabled . .
DI/VDI or terminal logic is
activated at next power-on.
Edge-triggered will be applied
even if level-triggered is selected.
To reset No. 1 and NO.2
. Inactive: Disabled resettable faults, switch off the S-
FunIN.2 ALM-RST Alarm reset signal . )
Active: Enabled ON signal first.
The servo drive may, depending
on the alarm type, continue
running after reset.
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Code Name Function Name Description Remarks
¢ H08.09=1:
o Inactive: Speed control loop
being PI control
o Active: Speed control loop X X X
L ) The corresponding terminal logic
Gain switchover being P control X
FunIN.3 GAIN-SEL is recommended to be level-
switch o H08.09 = 2: .
i i triggered.
o Inactive: Fixed to the 1st group
of gains
o Active: Fixed to the 2nd group
of gains
Inactive: Current reference being |The corresponding terminal logic
Main/Auxiliary .
FuniIN.4 CMD-SEL B itch A is recommended to be level-
reference switchover Active: Current reference being B |triggered.
Inactive: Ref direction b . ) .
. nactive: Reterence direction By ro corresponding terminal logic
Multi-reference default ’
FunIN.5 DIR-SEL . is recommended to be level-
direction Active: Reverse to reference .
o triggered.
direction.
. The corresponding terminal logic
Multi-reference Used to select a reference from |
FunIN.6 CMD1 is recommended to be level-
switchover CMD1 16 references. .
triggered.
. The corresponding terminal logic
Multi-reference Used to select a reference from |,
FuniIN.7 CMD2 R is recommended to be level-
switchover CMD2 16 references. .
triggered.
. The corresponding terminal logic
Multi-reference Used to select a reference from |
FunIN.8 CMD3 R is recommended to be level-
switchover CMD3 16 references. ]
triggered.
The corresponding terminal logic
Multi-reference Used to select a reference from |
FunIN.9 CMD4 is recommended to be level-
switchover CMD4 16 references. .
triggered.
Used to perform switchover
i between speed control, position |The corresponding terminal logic
Mode switchover M1- X
FunIN.10 M1-SEL SEL control, and torque control is recommended to be level-
based on the selected control |triggered.
mode (values 3, 4, 5 of H02-00).
Used to perform switchover
X between speed control, position |The corresponding terminal logic
Mode switchover M2- .
FunIN.11 M2-SEL control, and torque control is recommended to be level-

SEL

based on the selected control
mode (value 6 of H02-00).

triggered.
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Code Name Function Name Description Remarks

The corresponding terminal logic

is recommended to be level-

triggered.

o When H06.15 is set to 100 or
above, zero clamp is performed
when the speed is lower than
H06.15. The movement is
triggered again only when the

Active: Zero clamp enabled g8 8 R Y
FunIN.12 ZCLAMP Zero clamp enable X X speed command is greater
Inactive: Zero clamp disabled
than (H06.15) + 20 RPM.

o When H06.15 is set to below
100, zero clamp is performed
when the speed is lower than
H06.15. The movement is
triggered again only when the
speed command is greater
than (H06.15) + 10 RPM.

It is originally pulse inhibit. The

Active: Pulse reference input position references include
Position reference inhibited internal and external position
FunIN.13 INHIBIT | . ) )
inhibited Inactive: Pulse reference input  |references.
allowed The corresponding terminal logic
must be level-triggered.
Overtravel prevention applies
. R when the machine moves
Active: Forward drive inhibited o
X X beyond the limit. It is
FuniN.14 P-OT Positive limit switch |Inactive: Forward drive
) recommended that the
permitted . . .
corresponding terminal logic is
level-triggered.
Overtravel prevention applies
when the load moves beyond  |The corresponding terminal logic
FunIN.15 N-OT Negative limit switch |the limit. is recommended to be level-
Active: Reverse drive inhibited  |triggered.
Inactive: Reverse drive allowed
The torque limit source is
switched based on H07.07
. (Torque limit source). The corresponding terminal logic
Positive external HO07.07=1: .
FunIN.16 P-CL is recommended to be level-

torque limit

Active: Positive external torque
limit activated

Inactive: Positive internal torque
limit activated

triggered.
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Code Name Function Name Description Remarks
The torque limit source is
switched based on H07.07
Torque limit source).
i (Torq ) The corresponding terminal logic
Negative external HO07.07=1: X
FunIN.17 N-CL . . . is recommended to be level-
torque limit Active: Negative external torque |
o X triggered.
limit activated
Inactive: Negative internal
torque limit activated
Active: Input based on command |The corresponding terminal logic
FunIN.18 JOGCMD+  |Forward jog Inactive: Command input is recommended to be level-
stopped triggered.
Active: Input in reverse to the ) ) )
The corresponding terminal logic
X command X
FunIN.19 JOGCMD-  |Reverse jog . X is recommended to be level-
Inactive: Command input .
triggered.
stopped
Active: Execute step reference
set in H05-05, servo motor The corresponding terminal logic
FunIN.20 POSSTEP Step reference running is recommended to be level-
Inactive: Servo motor in locked  |triggered.
state
Hand wheel override
FunIN.21 HX1 signal 1 HX1 active, HX2 inactive: X10. The corresponding terminal logic
- HXL1 inactive, HX2 active: X100.  |is recommended to be level-
Hand wheel override .
FunIN.22 HX2 . Other: X1. triggered.
signal 2
Inactive: Execute position
control as defined by H05-00. The corresponding terminal logic
Handwheel enable . e X
FunIN.23 HX_EN ienal Active: Execute position control |is recommended to be level-
signa
¢ based on handwheel signalin  |triggered.
position mode
. i i The corresponding terminal logic
Electronic gear ratio |Inactive: Electronic gearratio1 |,
FunIN.24 GEAR_SEL . . . is recommended to be level-
switchover Active: Electronic gear ratio 2 R
triggered.
T ; | . d The corresponding terminal logic
tive: . .
FunIN.25 TOQDirSel f)rqu? reterence naf ve: Forwar is recommended to be level-
direction Active: Reverse )
triggered.
. The corresponding terminal logic
. Speed reference Inactive: Forward. .
FunIN.26 SPDDirSel is recommended to be level-
direction Active: Reverse .
triggered.
Inactive: Actual position
reference direction same as the . . .
The corresponding terminal logic
X Position reference set direction .
FunIN.27 POSDirSel L R . is recommended to be level-
direction Active: Actual position reference |, .
o : triggered.
direction opposite to the set
direction
Inactive: The reference is The corresponding terminal logic
Multi-position X i .
FunIN.28 PosInSen ineffective. is recommended to be level-

reference enable

Active: The reference is enabled.

triggered.
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Code Name Function Name Description Remarks
) Interruption fixed Inactive: Disabled
FunIN.29 XintFree R -
length cleared Active: Enabled

The corresponding terminal logic

must be level-triggered.

Itis recommended to assign this

function to a high-speed DI

terminal.

If the logic is set to 2 (rising edge

Inactive: The switch is not active), the servo drive forcibly

FunIN.31 HomeSwitch |Home switch triggered changes it to 1 (active high). If

Active: The switch is triggered.  |the logic is set to 3 (falling edge
active), the servo drive forcibly
changes it to 0 (active low). If the
logic is set to 4 (both rising edge
and falling edge active), the
servo drive forcibly changes it to

0 (low level active).

FunIN.32 HomingStart |Homing enable Inaftlve: Disabled -
Active: Enabled

The corresponding terminal logic

must be level-triggered.

o If the logic is set to 2 (rising
edge active), the servo drive
forcibly changes it to 1 (active

Active | . high).
L K ct?v.e. nterrupt positioning o If the logic is set to 3 (falling
§ - Interrupt positioning |inhibited. . .
FunIN.33 Xintinhibit | X L edge active), the servo drive
inhibited Inactive: Interrupt positioning . . .
forcibly changes it to 0 (active
allowed.
low).

o If the logic is set to 4 (both
rising edge and falling edge
active), the servo drive forcibly
changes it to 0 (low level
active).

Active: Position lock is applied The corresponding terminal logic
after stop at zero speed. .
FunIN.34  |Emergence Stop|Emergency stop is recommended to be level-
Inactive: Current operating state | .
. triggered.
is unaffected.
Active: Clear the position
Position deviation deviation It is recommended to assign this
FunIN.35 ClrPosErr . .
cleared Inactive: Do not clear the function to DI8 or DI9.
position deviation
Inactive: H07.19 used as
positive/negative internal speed |The corresponding terminal logic
Internal speed limit | . . .
FunIN.36 V_LmtSel limit is recommended to be level-

source

Active: H07.20 used as positive/
negative internal speed limit

triggered.
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3

technology segments

Code Name Function Name Description Remarks
When the position reference
source is pulse reference (H05.00
=0)in the position control The corresponding terminal logic
.. |Pulse reference mode: .
FunIN.37 Pulselnhibit | = K is recommended to be level-
inhibited Inactive: Respond to pulse .
triggered.
references
Active: Not respond to pulse
references
Inactive: Touch probe is not .
R The touch probe logic is only
triggered.
FunIN.38 TouchProbel |Touch probe 1 . X related to the touch probe
Active: Touch probe is i
i function (60B8h).
triggerable.
Inactive: Touch probe is not .
R The touch probe logic is only
triggered.
FunIN.39 TouchProbe2 |Touch probe 2 . X related to the touch probe
Active: Touch probe is i
i function (60B8h).
triggerable.
Inact(ljve:fThe |nte.?rn'al ::Ult"’ The corresponding terminal logic
FunIN.40 Multi-speed |Multi-speed enable spe'e re erénce s ine e«?tlve. is recommended to be level-
Active: The internal multi-speed |, .
triggered.
reference is enabled.
. Inactive: The switch is not The corresponding terminal logic
Present position as . .
FunIN.41 HomeRecord triggered is recommended to be level-
the home : . .
Active: Triggered triggered.
Axis control .
. . Inactive: Do not execute
FunIN.42 MultiBlockTrig [command executed ) ) )
) ) Active: Execute immediately
immediately
Axis control Inactive: Do not execute
FunIN.43 MultiBlockWr |command not Active: Execute (not -
executed immediately immediately)
Positioning and
ClrCmdOkAndAr Inactive: No operation
FuniIN.44 reference completed ) -
rok . Active: Clear
signal cleared
. Interrupt positioning |Inactive: Disabled
FunIN.45 XintEn ) ) -
selection Active: Enabled
Inactive: Stop technology The corresponding terminal logic
Technology segment .
FunIN.46 PrEnable bl segment is recommended to be level-
enable Active: Start technology segment |triggered.
The corresponding terminal logic
Technology segment Switchover among 16 X P & &
FunIN.47 PrCMD1 command switchover is recommended to be level-
technology segments X
1 triggered.
The corresponding terminal logic
Technology segment Switchover among 16 X P & &
FuniN.48 PrCMD2 command switchover is recommended to be level-
technology segments Rk
2 triggered.
The corresponding terminal logic
Technology segment Switchover among 16 X P g g
FunIN.49 PrCMD3 command switchover is recommended to be level-

triggered.
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Code Name Function Name Description Remarks
The corresponding terminal logic
Technology segment Switchover among 16 . P & g
FunIN.50 PrCMD4 command switchover is recommended to be level-
technology segments X
4 triggered.
Process segment A triggered by . . .
. . The corresponding terminal logic
Event trigger rising edge. )
FunIN.51 PrEventl . is recommended to be level-
technology segment 1|Process segment B triggered by i d
riggered.
falling edge. 68
Process segment A triggered by . . .
. . The corresponding terminal logic
Event trigger rising edge. )
FunIN.52 PrEvent2 . is recommended to be level-
technology segment 2 |Process segment B triggered by i d
riggered.
falling edge. &8
Process segment A triggered by . . .
. . The corresponding terminal logic
Event trigger rising edge. )
FunIN.53 PrEvent3 . is recommended to be level-
technology segment 3 |Process segment B triggered by i d
riggered.
falling edge. &8
Process segment A triggered by . . .
. . The corresponding terminal logic
Event trigger rising edge. )
FunIN.54 PrEvent4 . is recommended to be level-
technology segment 4 |Process segment B triggered by i d
riggered.
falling edge. &8
Inactive: Continue the already . . .
The corresponding terminal logic
Process segment enabled technology segment. |
FunIN.55 PrSuspend . is recommended to be level-
suspend Active: Suspend the technology | .
triggered.
segment
Description of DO signals
The servo drive is ready to
receive the S-ON signal.
FunOUT.1 S-RDY Ready to switchon  |Inactive: The servo drive not -
ready.
Active: The servo drive is ready.
Inactive. Absolute value of
filtered motor speed is lower
FUnOUT2 TGON Motor rotation signal than the setpoint of H06.16.
un ' 8 Active. Absolute value of filtered |
motor speed reaches the
setpoint of H06.16.
Inactive: Difference between
motor speed feedback and
reference value larger than
H06.19 (Threshold of zero speed
FunOUT.3 ZERO Zero speed signal output signal) -

Active: The difference between
the motor speed feedback and
the reference value is within the
threshold defined by H06.19.
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Code

Name

Function Name

Description

Remarks

FunOUT.4

V-CMP

Speed matching
signal

Active when the absolute value
of the difference between the
motor speed and the speed
reference lower than H06.17
(Threshold of V-Cmp signal) in
the speed control mode

FunOUT.5

FunOUT.6

FunOUT.7

COIN

NEAR

C-LT

Positioning
completed

Proximity

Torque limited signal

Inactive - positioning not
completed

Active - Positioning completed
Inactive: large positioning
deviation

Active: position deviation near

Confirming torque limit:

Active: Servo drive torque
reference reaching the torque
limit value and restricted to this
value

Inactive: Servo drive torque
reference not reaching the
torque limit value

FunOUT.8

V-LT

Velocity limited signal

Confirming speed limit in torque
control:

Active: Motor speed limited
Inactive: Motor speed unlimited

FunOUT.9

BK

Brake

Brake signal output:

Active: Brake released

Active: The power is off, the
brake is released, and the motor
can rotate.

FunOUT.10

WARN

Alarm

Inactive - The servo drive issued
no alarm or the alarm has been
reset.

Active - The servo drive issued an
alarm.

FunOUT.11

ALM

Fault

The servo drive is faulty.
Inactive - No fault occurred on
the servo drive or the fault has
been reset.

FunOUT.15

Xintcoin

Interrupt positioning
completed

Active: Interrupt positioning
completed

Invalid: Interruption fixed length |~

not completed

FunOUT.16

HomeAttain

Homing is completed.

Homing state:

Active: Homing completed in the
position control mode

Inactive: Homing not completed
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Code

Name

Function Name

Description

Remarks

FunOUT.17

FunOUT.18

FunOUT.19

ElecHome
Attain

ToqReach

V-Arr

Electrical homing
output

Torque Reach Output

Speed reaches output

Electrical homing state:
Active: Electrical homing
completed

Inactive: Electrical homing not
completed

Active: Absolute value of torque
reference reached setpoint
Inactive: Absolute value of
torque reference smaller than
setpoint

Active: Speed feedback reaches
setpoint

Inactive: Speed feedback smaller|”

than setpoint

FunOUT.21

SrvOn

Enable completed

Active: Enable completed.
Inactive: Enable not completed.

FunOUT.22

CmdOk

Internal command
completed

Inactive: Internal command
transmit not completed.
Active: Internal command
transmit completed.

FunOUT.23

WrNextBlockEn

Write next block
enabled

Active: Writing the next segment
allowed.

Inactive: Writing the next
segment inhibited.

FunOUT.24

MC_OK

Internal motion
completed

Inactive: Internal command
transmit or positioning not
completed.

Active: Internal command
transmit and positioning
completed.

FunOUT.25

CMP

Comparison DO

Inactive: The servo drive did not
pass the target position
comparison point.

Active: The servo drive passed
the target position comparison
point.

FunOUT.26

LoopState

Closed loop state

0: Semi-closed-loop Position
feedback signals come from the
built-in encoder of the servo
motor.

1: Full closed-loop Position
feedback signals come from the
full closed-loop external
encoder.

FunOUT.30

WARN OR ALM

Warning or fault
output

Active: An alarm or fault is
present.
Inactive: No warning or fault.
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Code Name Function Name Description Remarks
See "Table 9-1 Communication
FunOUT.31 Communication-forced DO forced DO wire breakage output” |-
on page 598.
The EDM outputs active signals
FUNOUT 32 DM EDM output Acth(_e -STO |SFrlgger§d only when both the 24 V input
Inactive - STO is not triggered voltages for STO1 and STO2 are
disconnected.
Table 9-1 Communication forced DO wire breakage output
Type Data Description
0 Maintain DO1 output
bit0 "
1 DO1 output prohibited
b 0 Maintain DO2 output
itl
1 D02 output prohibited
b 0 Maintain DO3 output
it2
1 DO3 output prohibited
0 Maintain DO4 output
bit3 e
1 DO4 output prohibited
0 Maintain DO5 output
bit4 g
1 DOS5 output prohibited

9.3 DIDO Function Assignment [N]

Code Name ‘ Function Name ‘ Description Remarks
Description of DI Signals
The corresponding terminal logic
. . must be level-triggered.
Disabled: Servo motor disabled .
FunIN.1 S-ON Servo ON The change of the corresponding
Enabled: Servo motor enabled . .
DI/VDI or terminal logic is
activated at next power-on.
Edge-triggered will be applied
even if level-triggered is selected.
To reset No. 1 and NO.2
. Inactive: Disabled resettable faults, switch off the S-
FunIN.2 ALM-RST Alarm reset signal

Active: Enabled
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Code Name Function Name Description Remarks
Inactive: Reference direction b ) ) )
W rection®y rye corresponding terminal logic
Multi-reference default .
FuniIN.5 DIR-SEL L X is recommended to be level-
direction Active: Reverse to reference .
; triggered.
direction.
X The corresponding terminal logic
Multi-reference Used to select a reference from |
FuniIN.6 CMD1 R is recommended to be level-
switchover CMD1 16 references. .
triggered.
The corresponding terminal logic
Multi-reference Used to select a reference from |
FunIN.7 CMD2 is recommended to be level-
switchover CMD2 16 references. .
triggered.
The corresponding terminal logic
Multi-reference Used to select a reference from |
FuniIN.8 CMD3 R is recommended to be level-
switchover CMD3 16 references. .
triggered.
. The corresponding terminal logic
Multi-reference Used to select a reference from |
FuniIN.9 CMD4 is recommended to be level-
switchover CMD4 16 references. .
triggered.
Overtravel prevention applies
. L when the machine moves
Active: Forward drive inhibited .
. i beyond the limit. It is
FunIN.14 P-0T Positive limit switch |Inactive: Forward drive
i recommended that the
permitted . . .
corresponding terminal logic is
level-triggered.
Overtravel prevention applies
when the load moves beyond The corresponding terminal logic
FunIN.15 N-OT Negative limit switch |the limit. is recommended to be level-
Active: Reverse drive inhibited  |triggered.
Inactive: Reverse drive allowed
Active: Input based on command |The corresponding terminal logic
FunIN.18 JOGCMD+  |Forward jog Inactive: Command input is recommended to be level-
stopped triggered.
Active: Input in reverse to the X . .
. The corresponding terminal logic
Jog in the reverse command )
FunIN.19 JOGCMD- ) ) is recommended to be level-
direction Inactive: Command input i
triggered.
stopped
. . . The corresponding terminal logic
Electronic gear ratio |Inactive: Electronic gearratiol |
FunIN.24 GEAR_SEL . R X is recommended to be level-
switchover Active: Electronic gear ratio 2 )
triggered.
X . Inactive: The reference is The corresponding terminal logic
Multi-position . ) ’
FuniN.28 PosInSen ineffective. is recommended to be level-

reference enable

Active: The reference is enabled.

triggered.
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Code Name Function Name Description Remarks
The corresponding terminal logic
must be level-triggered.
It is recommended to assign this
function to a high-speed DI
terminal.
If the logic is set to 2 (rising edge
Inactive: The switch is not active), the servo drive forcibly
FunIN.31 HomeSwitch |Home switch triggered changes it to 1 (active high).
Active: The switch is triggered.  |If the logic is set to 3 (falling edge
active), the servo drive forcibly
changes it to 0 (active low).
If the logic is set to 4 (both rising
edge and falling edge active), the
servo drive forcibly changes it to
0 (low level active).
Active: Position lock is applied The corresponding terminal logic
after stop at zero speed. .
FunIN.34  |Emergence Stop|Emergency stop ; : is recommended to be level-
Inactive: Current operating state | .
. triggered.
is unaffected.
Inactive: Touch probe is not .
R The touch probe logic is only
triggered.
FunIN.38 TouchProbel |Touch probe 1 A i related to the touch probe
Active: Touch probe is .
K function (60B8h).
triggerable.
Inactive: Touch probe is not L
R The touch probe logic is only
triggered.
FunIN.39 TouchProbe2 |Touch probe 2 A i related to the touch probe
Active: Touch probe is .
K function (60B8h).
triggerable.
Inactive: The internal multi- The corresponding terminal logic
. . speed reference is ineffective. .
FunIN.40 Multi-speed  |Multi-speed enable ) ) ) is recommended to be level-
Active: The internal multi-speed |, .
) triggered.
reference is enabled.
Description of DO signals
The servo drive is ready to
receive the S-ON signal.
FunOUT.1 S-RDY Ready to switchon  |Inactive: The servo drive not -
ready.
Active: The servo drive is ready.
Inactive. Absolute value of
filtered motor speed is lower
FUnOUT2 TGON Motor rotation signal than the setpoint of H06.16.
un ’ 8 Active. Absolute value of filtered |
motor speed reaches the
setpoint of H06.16.
Active - Brake signal is output.
FunOUT.9 BK Brake Disabled - Brake signal not -

output.
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Code

Name

Function Name

Description Remarks

FunOUT.10

WARN

Alarm

Inactive - The servo drive issued
no alarm or the alarm has been
reset. -
Active - The servo drive issued an

alarm.

FunOUT.11

ALM

Fault

The servo drive is faulty.
Inactive - No fault occurred on
the servo drive or the fault has
been reset.

FunOUT.25

CMP

Position compare DO

Inactive: The servo drive did not
pass the target position
comparison point.

Active: The servo drive passed
the target position comparison
point.

FunOUT.26

LoopState

Closed loop state

0: Semi-closed-loop Position
feedback signals come from the
built-in encoder of the servo
motor.

1: Full closed-loop Position
feedback signals come from the
full closed-loop external
encoder.

FunOUT.31

Communication-forced DO

See "Table 9-2 Communication
forced DO wire breakage output” |-
on page 601.

FunOUT.32

EDM

EDM output

The EDM outputs active signals
Active - STO is triggered only when both the 24 V input
Inactive - STO is not triggered voltages for STO1 and STO2 are
disconnected.

Table 9-2 Communication forced DO wire breakage output

Type

Data

Description

bit0

0

Maintain DO1 output

DO1 output prohibited

bitl

Maintain DO2 output

1
0
1

D02 output prohibited
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