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Preface

Thank you for purchasing the IS810N-INT series servo drive.

The IS810N-INT series is a high-performance AC servo drive for small and medium power
applications. The power of the IS810N-INT series ranges from 100 W to 75 kW. It supports
MODBUS, CANopen, and CANlink communication protocols, which allows networking of multiple
IS810N-INT drives controlled by a host controller via the corresponding communication port. The
IS810N-INT is easy to use due to the functions of stiffness table setting, inertia auto-tuning and
vibration suppression. It works together with Inovance ISMH series small/medium-inertia high-
response servo motor configured with a 20-bit incremental encoder or 23-bit multi-turn absolute
encoder, making running stable and quiet and positioning control more accurate. This servo drive
is able to implement rapid and accurate position, speed, and torque control, and is applicable

for such automation equipment as gravure press machines, flexo printing machines, corrugated
paper printing equipment, semiconductor manufacturing equipment, chip mounters, PCB punching
machines, transport machinery, food processing machinery, machine tools and conveying machinery.

This User Guide describes how to use the IS810N-INT series servo drive, covering safety
information, mechanical and electrical installation, commissioning and maintenance. Read
and understand this User Guide before use. If you have doubts about some functions or
performance, contact the technical support personnel of Inovance.

The instructions in this User Guide are subject to change without notice due to product upgrade,
specification modification, as well as efforts to increase the accuracy and convenience of the
User Guide.

Authorised distributors shall deliver this User Guide a long with equipment to end users.

Unpacking and Check
Upon unpacking:

Check Description
Whether the delivered product is consistent The box contains the equipment, and the
with your order IS810N User Guide.

Verify the model according to the servo motor
and servo drive nameplates.

Whether the product is damaged Check the appearance of the product. If there
is anything missing or damaged, contact
Inovance or your supplier immediately.
Whether the rotating shaft of the servo motor |Normally, the shaft of the servo motor can be
rotates smoothly rotated manually, unless the servo motor is
configured with a brake.
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Precautions

€ This product is a general industrial product, and is not designed for use in machinery or
systems on which lives depend.

€ Wiring, operation, maintenance, and inspection of the product can only be conducted by
a qualified person.

€@ When selecting the screw tightening torque, consider the strength of the screw and
material of the installation part. Select a proper torque to tightly fasten a screw without
damaging the installation part.

@ |Install a correct safety device when this product is to be used on machinery which may
cause a serious accident or loss due to failures of the product.

€ Contact Inovance when this product is to be used for atomic energy control, aerospace
equipment, transport equipment, medical appliances, safety devices, or other equipment
that require high cleanliness.

€ Although this product has passed all QC tests, it may react unexpectedly due to faults
arising from ambient noise, static electricity, input power supply, wiring, parts, and so
on. Take mechanical safety measures into full consideration to ensure safety in the
application site where all possible actions of the equipment occur.

€ When the motor shaft rotates without being grounded, the motor bearing may suffer from
electric corrosion or emit louder noise based on the actual mechanical and installation
conditions. Check the problem yourself.

€ Faults of this product may cause smoke. Pay special attention to such conditions when
the product is used in a purification workshop or other similar environments.

€ Chip resistor disconnection or poor contact may occur due to a sulfuration reaction if the
product is used in an environment with dense sulphur or sulfuretted gas.

€ Inputting a voltage far stronger than the rated voltage may cause damages to the internal
components, thus resulting in smoke or a fire.

€ End users shall decide whether the servo drive matches the structure, size, service life,
features, specification change of the equipment where the servo drive is to be installed
and its parts, and whether it complies with local laws and regulations.

¢ Note that use of this product beyond its specifications is not guaranteed.

€ Some components of this product may be subject to change as we are dedicated to
continuous improvement of the product.

Change History

Date Version Description
July 2017 A00 First release
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§ Approvals

Certification marks on the product nameplate indicate compliance with the corresponding
certificates and standards.

Certification Mark Directives Standard
EMC AC servo drive |EN 61800-3
directives 2014/30/EU AC servo motor |EN 60034-1
AC servo drive  |EN61800-5-1
CE irecti
c € LVD directives| 2014/35/EU AC servo motor |EN 60034-1
RoHS
directives 2011/65/EU EN 50581
AC servo drive  |EN61800-5-1
TUV -
AC servo motor |EN 60034-1
Note:

€ The preceding EMC directives are complied with only when the EMC electric installation
requirements are strictly observed.

€ Machines and devices used together with this drive must also be CE certified and
marked. The integrator who integrates the drive with the CE mark into other devices
has the responsibility to ensure CE standard compliance and verify that conditions
meet European standards. The installer of the drive is responsible for complying with all
relevant regulations on wiring, circuit fuse protection, earthing, accident prevention and
electromagnetic (EMC regulations). In particular, fault discrimination for preventing fire
risks and solid earthing practices must be adhered to for electrical safety (also for good
EMC practice).

4 For more information about certification, consult our distributor or sales representative.
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Chapter 1 Safety Information and Precautions

This manual includes notices you have to observe in order to ensure your personal safety and
prevent property damages. These notices shown below are graded according to the degree of
danger.

A It indicates that failure to comply with the notice may result in a
DANGER severe personal injury or even death.

It indicates that failure to comply with the notice may result in a
&(;AUHON minor or moderate personal injury or equipment damage.
1.1 General Safety

This section describes precautions on acceptance, storage, transportation, installation, wiring,
running, inspection, and disposal of the product.

/AN\DANGER

After the power is off for five minutes and the power indicator turns off, measure and check the voltage between

>

P and @ using a multimeter, and then install or uninstall the drive. Otherwise, you may get an electric shock

due to residual voltage.

Use the power from the TN/TT grid rather than the IT grid for the drive. Failure to comply may result in electric shocks.
Do not touch the internal components of the drive. Failure to comply may result in electric shocks.

Insulate connection parts of the power terminals. Failure to comply may result in electric shocks.

Ground the terminal of the drive (D-class grounding). Failure to comply may result in electric shocks.

Do not damage the cables, lay them under large tension or pressure, or hang them. Failure to comply may result
in equipment stop or damages.

Only specified persons are allowed to set, uninstall, and repair the drive. Failure to comply may result in electric
shocks or personal injuries.

Do not remove the cover, cables, connectors, or options when the drive is live. Failure to comply may result in
electric shocks.

Perform a trial run according to the procedure required in the manual.

Improper operations when the servo motor is connected to the drive result in mechanical damages and even
personal injuries.

Do not change the maximum speed (H00-15) except for special purpose. Changing this value improperly may
cause mechanical damages or personal injuryies.

After power-on or within a short time after power-off, do not touch the heatsink of the servo drive, external
regenerative resistor, or servo motor as they may get very hot and there is a risk of burns. Take safety measures,
for example, installing the housing, to prevent hands or components such as cables from contacting these high-
temperature components.

Avoid contact with the rotating part of the servo motor when it is running. Failure to comply may result in
personal injuries.

Before operating the equipment, enable emergency stop of the connected servo motor. Failure to comply may
result in personal injuries.

Install a stop device on the mechanical side to ensure safety.

The brake (if available) of the servo motor is not used as the stop device. Lacking the stop device may result in
personal injuries.

The machine may restart if power supply is restored after an instantaneous power failure occurs when it is
running. Do not get close to the machine in this period.

Take measures to ensure personal safety at restart.

Do not alter the drive. Failure to comply may result in personal injuries or mechanical damages.

Install the servo drive, motor, and external regenerative resistor on incombustible objects. Failure to comply may
result in a fire.

Connect the electromagnetic contactor and non-fuse circuit breaker between the power supply and main circuit
of the drive (L1 and L2 for single-phase; R, S, and T for three-phase). Otherwise, large current may not be cut off
when a fault occurs in the drive, resulting in a fire.

Prevent combustible objects such as oil and grease and conductive objects such as screw and metal sheet from
entry into the servo drive and motor. Failure to comply may result in a fire.

® 6 60 6 O G000

® G066 6 60 o o

>
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1.2 Acceptance Precautions

ltem Description
Whether the delivered product is The box contains the equipment and the IS810N user
consistent with your order guide. Verify the model according to the servo motor

and servo drive nameplates.

Whether the product is damaged Check the overall appearance of the product. If there is

anything missing or damaged, contact Inovance or your
supplier immediately.

Whether the rotating shaft of the Normally, the shaft of the servo motor can be rotated
servo motor rotates smoothly manually, unless it is configured with a brake.

1.3 Storage and Transportation Precautions

/N caution

2

*

*

Do not store or lay the equipment in the following environment conditions. Failure to comply
will result in a fire, electric shock or equipment damage.

Direct sunlight; Ambient temperature exceeding the required condition; Relative humidity
exceeding the required condition Large temperature fluctuation and condensation Close to
corrosive and combustible gas Heavy dust, dirt, salt, and metal powder Water, oil, and drug
drop Vibration and impact transmitted to main body Do not move the equipment by holding
the cables or motor shaft. Failure to comply may result in personal injuries or equipment
damages.

Do not stack drives. Failure to comply may result in personal injuries or equipment
damages.

1.4 Installation Precautions

/A\caution

*

* & o

* S0 o

Do not install the drive in an environment with water or corrosive gas.

Do not subject the drive to combustibles. Failure to comply may result in an electric shock
or afire.

Do not sit on the drive or put heavy objects on it. Failure to comply may result in personal
injuries.

Install the drive inside a cabinet with fire and electric protection. Failure to comply may
result in a fire.

Ensure good ventilation and prevent entry of foreign objects. Otherwise, aging of internal
components may accelerate, causing a fault or fire.

Install the drive in the required direction. Failure to comply may result in faults.

Ensure that there is specified gap between the drive, cabinet internal surface, and other
devices. Failure to comply will result in a fire or fault.

Do not put much weight onto the product. Failure to comply may result in faults.

S 90 o
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1.5 Wiring Precautions

/N cauTion

€ NEVER connect a power supply to the output terminals U, V, and W of the drive. Failure to
comply may result in personal injuries or a fire.

€ Connect the U, V, and W cables of the drive to the U, V, and W terminals of the motor
directly. Do not connect an electromagnetic contactor. Failure to comply may result in faults.

€@ When connecting DO terminals to relays, pay attention to the polarity of the flywheel diode.
Otherwise, the drive will be damaged and signal output becomes abnormal.

Servo drive Servo drive

External 5-24 VDC External 5-24 VDC

Relay
-

(

7} DO1+ 7 |, DO+

] {ﬂ

External 0</ External 0 V

Connect the power terminals and motor terminals securely. Failure to comply may result in
a fire.

*

Do not lead the power cable and signal cables through the same duct or bundle them
together. Separate power cables at least 30 cm from signal cables.

Use the twisted shielded cables as the signal cables and encoder cables, and ground both
ends of the shield.

The maximum length of reference input cables is 3 m, and that of encoder cables is 20 m.

Wait at least five minutes before touching the power terminals because high voltage may
still be present in the servo drive after the power is switched off.

Perform check after confirming that the CHARGE indicator is OFF.

Do not switch on/off the power frequently. If repeated power-on/off operations are required,
perform an operations at an interval of at least one minute.

* ¢ 6 406 o o

The servo drive contains a capacitor in the power supply module, and a high current flows
for 0.2 second after the servo drive is switched on/off. Frequently switching on/off the servo
drive will deteriorate the performance of the main circuit components inside the drive.

€ Observe the following precautions when wiring the main circuit:
1. Remove the connectors from the drive when wiring.

2. Only one cable can be inserted into one interface of the connector. Prevent short-circuit
between the core and adjacent cables when inserting the cable.

3. Do not connect a 220 V drive to a 380 V power supply. Failure to comply will result in
damages to the drive.

4. Connect the cables correctly and securely. Failure to comply may make the motor out of
control, or cause personal injuries or faults.

5. Use the specified power supply. Otherwise, the drive may be damaged.

6. When the power supply is poor, ensure that voltage fluctuation is within the permissible
range. Failure to comply may result in damages to the equipment.

o907 o
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/A caution

7. Configure safety devices such as circuit breakers to prevent a short-circuit in the
external circuit. Failure to comply may result in a fire.

@ Take appropriate shielding measures in the following scenarios to prevent equipment damages:

1. Interference occurs due to static electricity.
. There is a strong electric field or magnetic field.

2
3. There may be radiation.
4. Power cables are installed nearby.

1.6 Running Precautions

ACAUTION

@ During a trial run, make the servo motor unloaded (not connected to the drive shaft) to
prevent accidents. Failure to comply may result in personal injuries.

€ When the servo motor is installed on a supporting machine, preset user parameters
matching the machine. Running the servo drive without parameter settings may make the
machine out of control or cause faults.

4@ During home return, the forward limit switch (P-OT) and reverse limit switch (N-OT) signals
are inactive.

€ When the servo motor drives the vertical axis, configure a safety device to prevent the work

from falling on conditions such as warning or sensing the limit switch. Set servo off when

the motor senses the limit switch to prevent the work from falling.

When online auto-tuning is not used, set the correct load inertia ratio to prevent vibration.

After power-on or within a short time after power-off, do not touch the heatsink of the servo

drive, external regenerative resistor, and servo motor as they may get very hot. There is a

risk of burns.

@ Inappropriate user parameter adjustment makes the servo system instable. Do not perform
such operations. Failure to comply may result in personal injuries.

€ When a warning occurs, resolve the causes and ensure safety before resetting the warning,
and then start running again. Failure to comply may result in personal injuries.

€ Do not use the motor's own brake for general braking. Failure to comply may result in faults.

L 2R 2

1.7 Maintenance Precautions

/M\caution

Only by professional personnel are allowed to turn on/off the power switch.

When performing the insulation resistor test on the drive, disconnect all connections to the
drive. Otherwise, faults will occur in the drive.

Do not use oil, diluent, alcohol, or acid or alkaline detergent to prevent housing discoloring
or damages.

When replacing the drive, migrate the user parameters of the drive to be replaced to the
new drive, and then run the new drive. Otherwise, the drive may be damaged.

Do not change wiring when the drive is live. Failure to comply may result in electric shocks
or personal injuries.

Do not dismantle the servo motor. Failure to comply may result in electric shocks or
personal injuries.

* ¢ 6 O o
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1.8 Check Item and Period

1.8.1 Normal Use Conditions
The required environment conditions are as follows:

Average ambient temperature: 30°C;
Average load ratio: below 80%;
D aily running time: less than 20 hours.

Perform daily and periodic checks according to the following table.

Type

Period

Check Item

Daily check

Check the ambient temperature, humidity, dust, and foreign objects.

Check whether there is abnormal vibration and noise.

Check whether the mains voltage is normal.

Day

Check whether there is unexpected odor.

Check whether the air vent is stuck with fiber threads.

Check whether the front end and connectors of the drive are clean.

Check whether there are foreign objects on the load side.

Periodic check

Check whether the fastening parts become loose.

Check whether the machine overheats.

Year

Check whether the terminal block is damaged.

loose.

Check whether the fastening parts of the terminal block become

1.8.2 Prohibition
The machine can be dismantled and repaired only by Inovance.

The electrical and electronic components inside the servo system will suffer mechanical
wearing and aging after a long time of use. Replace the servo drive and motor according
to the instructions in the following table. If replacement is required, contact the dealer or

Inovance first to check whether the components need to be replaced.

Object Type General Replacing Period Remarks
Bus filter capacitor About 5 years
Cooling fan 2 to 3 years
(10,000 to 30,000 hours)
Aluminum electrolytic
capacitor on the circuit About 5 years .
] board The gdeneralI r?placmg
Drive jod i
About 100,000 times |er o ® MY TOF
Pre-charge relay (depending on the use T
conditions) Even if the general
About 20,000 times replacing period is
Pre-charge resistor (depending on the use not reachetd, the
conditions) components can
be replaced when
Bearing 3 1o 5 years abnormalities occur.
(20,000 to 30,000 hours)
Oil seal 5,000 hours
Motor 3 to 5 years
Encoder (20,000 to 30,000 hours)
Absolute encoder battery Depeﬁf?d'”g on the use
conditions

-13-
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1.8.3 Disposal Precautions

/M caution

When disposing the product, observe any applicable regulations or laws on recycling and
reuse of electronic products.

1.9 Usage Precautions

ACAUTION

L 2

2

*

* & o o

L 2R 4

This drive is a general industrial product, and is not designed for use in machinery or
systems on which lives depend.

Wiring, operation, maintenance, and inspection of the product can only be conducted by
qualified person.

When selecting the screw tightening torque, consider the strength of the screw and material
of the installation part. Select a proper torque to tightly fasten a screw without damaging the
installation part.

Install a proper safety device when this product is to be used on machinery which may
cause serious accident or loss due to failures of the product.

Contact Inovance when this product is to be used for atomic energy control, aerospace
equipment, transport equipment, medical appliances, safety devices, or other equipment
that require high cleanliness.

Although this product has passed all QC tests, it may react unexpectedly due to faults
arising from ambient noise, static electricity, input power supply, wiring, parts, and so on.
Take mechanical safety measures into fully consideration to ensure safety in the application
site where all possible actions of the equipment occur.

When the motor shaft rotates without being grounded, the motor bearing may suffer from
electric corrosion or emit louder noise based on the actual mechanical and installation
conditions.

Faults of this product may cause smoke. Pay special attention to such condition when the
product is used in purification workshop or other similar environmentss.

Chip resistor disconnection or poor contact may occur due to sulfuration reaction if the
product is used in an environment with dense sulphur or sulfuretted gas.

Inputting a voltage far stronger than the rated voltage may cause damages to the internal
components, thus resulting in smoke or even a fire.

End users shall decide whether the servo drive matches the structure, size, service life,
features, specification change of the equipment where the servo drive is to be installed and
its parts, and whether complies with local laws and regulations.

Note that use of this product beyond its specifications is not guaranteed.

Some components of this product may be subject to change as we are dedicated to
continuous improvement of the product.

14 -
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Chapter 2 Product Information

An MD810 power supply unit must be purchased before the use of this product. For information
about the specifications of the power supply unit, refer to the User Guide MD810 Series AC
Drive Multi-axis System.

2.1 Drive Unit

2.1.1 Designation Rules and Nameplate

Figure 2-1 Designation rules and nameplate of drive unit

1IS810 N 50M 4T D 3R5 INT

Mark Version
INT International
Mark Rated Current
Double-shaft
(Rated current per shaft)
3RS 35A
5R4 54A
8R4 84A
012 12A
017 17A
021 21A
026 26 A
032 32A
037 37A
045 45 A
060 60 A
075 75A
091 91A
112 112A
152 152 A

Mark Drive Series
1810 1S810 series
Mark Drive Type
N EtherCAT network
Mark Unit Type
50M Inverter unit
Mark Voltage Class
4T 380V to 480V
Mark Number of Shafts
S Single-shaft
D Double-shaft
-

Drive model ——|

Rated input ——>]

Rated output ——»>|

Serial No.

MODEL: [IS810N50M4TDO12INT Certificates
INPUT:  DC 537V-679V

OUTPUT1: 3PH AC 0-380V 11.9A 0-400Hz
OUTPUT2: 3PH AC 0-380V 11.9A 0-400Hz

i

Suzhou Inovance Technology Co., Ltd.

HNURRUROERAE KRR O R RO R
010330134FB00363  1S810NSOMATDOT2INT
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Figure 2-2 Production serial number of drive unit

01050193 4 H 7 00001

Mark Internal Code Mark Serial Number
01 | Machine material code 00001 The 1% setin the curent
00002 The 2 set in the current
00003 The 3” set in the current
Mark ManufacturerCode | | The N set in the current
4 o Range: 00001 to 99999
Mark Month
Mark Year 1 Jan.
9 2009 2 Feb.
A 2010 3 Mar,
B 2011 | “month
~~~~~~ And so on A Oct.
Description: I/L/O/Q is not used. B Nov.
[ Dec

Example: (S/N:010501934H700001) The machine manufacturing
date is July 2017.

2.1.2 Components of Drive Unit

Mounting hole

STO terminal

i L4
24V power input RJ45 communication terminal

Internal CAN
communication terminal

Built-in busbar

DC busbar

Operating panel

Communication
address hardware DIP

Body

Bus protective
baffle

DIDO connection terminal

Full closed-loop Input,
frequency division
output terminal

Full closed-loop Input,
frequency division
output terminal

Encoder cable connection
terminal

Encoder cable connection
terminal

Absolute battery
(optional)

Power cable terminal

Brake output terminal
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2.1.3 Specifications
1) Electrical Specifications
Three-phase 380 V

Item SIZE-1 SIZE-2
Drive model IS810N T3R5 | T5R4 | T8R4 T012 TO017 | TO21 | TO26
Continuous output current Arms| 3.5 5.4 8.4 11.9 16.5 | 20.8 | 25.7
Maximum output current Arms 8.5 14 20 28 42 55 65
Main circuit power supply 537 to 679 VDC
Control circuit power supply 24 VVDC, +10% to -10%

Item SIZE-2 SIZE-3
Drive model IS810N T032 | TO37 | TO45 | TO60 | TO75 | T091 | T112 | T152
Continuous output current Arms| 32 37 45 60 75 91 112 152
Maximum output current Arms 80 925 | 1125 | 150 |187.5|227.5| 280 380
Main circuit power supply 537 to 679 VDC
Control circuit power supply 24 VVDC, +10% to -10%

Note: SIZE-2 and SIZE-3 are being developed. If you have need them, contact Inovance.
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2) Basic Specifications

Item

Description

Basicspecifications

Control mode

IGBT PWM control, sine wave current
drive mode

380 V: three-phase full-wave
rectification

Encoder feedback

Inovance 20-bit serial incremental
encoder

Inovance 23-bit serial absolute encoder

Operating temperature*1

0-45°C (Derate it when the temperature
is above 40°C, 1.5% deration per 1°C
rise, maximum operating temperature:
50°C)

Storage temperature

-40°C to 70°C

Ope.ra'tmg/Storage Below 90% RH (non-condensing)
humidity

Use conditions Vlb.ratlon/Impact 4.9 m/s?, 19.6 m/s?
resistance

Degree of protection

IP20 (except the power terminal)

Pollution class

2

Altitude

Below 1000 m. Derate it when the
altitude is over 1000 m (1% deration
per 100 m rise, maximum operating
altitude: 3000 m).

Comm. protocol

EtherCAT

Supported service

CoE (PDO, SDO)

Sync. mode DC-distributed clock
Physical layer 100BASE-TX

Baud rate 100 Mbit/s (100Base-TX)
Duplex mode Full duplex

Topological structure Ring, linear

Basic Transmission medium Shielded CATS5E or better network cable
erformance . . <100 M between two nodes (suitable
gf EtherCAT Transmission distance environment with quality cablfas)
slave Number of slaves Up tg 65535 by protocol, not exceeding
100 in actual use
EtherCAT frame length 44 to 1498 bytes
Process data Up to 1486 bytes per frame
Sync. jitter of two slaves |< 1 us
1000 digital input/output: about 30 us
Refresh time
100 servo axes: about 100 us
Bit error rate 10-10 Ethernet standard
FMMU unit 8
Memory sync.
Ethe.rCAT. managrgm);nt unit 8
coqﬁguratlon Process data RAM 8 KB
un Distributed clock 64-bit
EEPROM capacity 32 Kbit
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Item

Description

Input/Output signal

Digital input
signal

Allowing signal allocation
change

(shared between two
shafts)

8 DIs (HDI4 and HDI8 being high-speed
DI)

37 DI functions:

S-ON, fault/warning reset, gain
switchover

Main/auxiliary running reference
switchover, multi-speed DI switchover,
running direction selection, multi-
reference switchover (4 Dls)

Zero clamp enable, position reference
inhibited

Positive limit switch, negative limit
switch

External positive torque limit, external
negative torque limit

Forward jog, reverse jog, step reference

Handwheel multiplying factor signal 1,
handwheel multiplying factor signal 2,
handwheel enabled

Electronic gear selection, torque
reference direction selection, speed
reference direction selection, position
reference direction selection

Multi-position enable, position change
on fly unlock, position change on fly
inhibited

Home switch, homing function, braking
Position deviation cleared, internal
speed limit selection, pulse reference
inhibited

Digital output
signal

Allowing signal allocation
change

(shared between two
shafts)

2 DOs
19 DO functions:

Servo ready, motor rotation output, zero
speed signal

Speed consistent, positioning
completed, positioning near

Torque limit, speed limit, brake output

Warning output, fault output, fault code
output (3-digit output)

Position change on fly completed,
home attaining output, electrical home
attaining output

Torque reached, speed reached

Built-in functions

Stop at limit switch

The servo drive stops immediately
when P-OT or N-OT is active.

Electronic gear ratio

0.1048576 < B/A < 419430.4

S99
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Iltem Description
Overcurrent, overvoltage, undervoltage

Overload, main circuit detection
abnormality

Protection functions Heatsink overheat, phase loss,
overspeed

Encoder abnormality, CPU abnormality,
Built-in functions parameter abnormality, and so on.
5-digit LED display indicating the main

LED display circuit charge
Built-in analog monitoring connector for

Analog monitoring observing speed and torque reference
signals

Others Qain adj.ustment, alarm recording, and
jog running

Note*1: Install the drive unit within the operating temperature range. When the drive unit is
installed in an electric cabinet, the temperature inside the cabinet must be within this range.

2.2 Servo Motor

2.2.1 Specifications of OneCable Servo Motor
1. Designation Rules and Nameplate
Figure 2-3 Designation rules and nameplate of servo motor

ISM H3-18C 15C D-A35 18 -Om 19

Mark Series
1M | 1S series servo motor Mark Shaft Diameter (Unit: mm)
19 Shaft diameter 19 mm
Mark Feature 24 Shaft diameter 24 mm
1 Low inertia, small
capacity
5 | Lowinertia, medium Vanufacurer Detned
" capacity Mark lanufacturer Define:
Medium inertia, ‘ om ‘ Use the One cable military spec. ‘
3 medium capacity outgoing line type.
4 | Medium inertia, smal
capacity
Mark Customized Feature
Mark Rated Power (W) B Short series of motors
X Natural cooling
1 letter + 1 number
Mark | Rated Speed (RPM) Y Military spec. connection
A x1 z 2" generation servo motors
1 letter + 1 number
B | x0
[ %100 A x1 Mark Brake, Reducer, Oil Sealing
0 None
D | x1000 B | x10
1 Oil sealing
x c | x100
E 10000 2 Brake
Example: 75B: 750 W D | x1000 4 Brake + oil sealing
1
5C: 1500 W R
Mark | Motor Shaft
Example: 158: 150 RPM
30C: 3000 RPM 1 Plain
2 Solid + keyed
3 Solid + keyed + tapped hole
0 WHEPEED 5 Solid + tapped hole
A 10V
Mark Encoder Type
B 220V
1 letter + 1 digit
c soov 1| 2500 PPR wire-saving encoder
u
o 8oV 2 | 20-bit serial encoder
A | 3 | 23-bit multi-tum absolute encoder

S 20) o
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AC Servo Motor c €
Model —| Model : ISMH3-18C15CD-A351B-Om19  [EC60034
Parameters —»| Pn(kW) 1.8 Un(v) 380 In(A) 6.6
Nn(r/min) 1500 Tn(Nm) 11.5 Duty S1
fn(Hz) 125 Ins. F EFF. 85.9%
P65 3PHAC Max rev .(r/min) 3000
Code —> Motor Code: 14101 Weight(kg) 10.5
e —| SIN: 01120318=
Manufacture: Suzhou Inovance Technology Co.,Ltd.,
2. Specifications of Servo Motor
1) Motor Mechanical Specifications
Item Description
Rated time Continuous
Vibration level V15
Insulation resistance 500 VDC, greater than 10 MQ
Operating temperature 0-40°C
Excitation mode Permanent magnetic
Installation method Flange
Heat-resistance level F
Housing protection mode IP65

Operating humidity

20-80% (non-condensing)

Connection mode

Direct connection

Rotating direction

The motor rotates counterclockwise viewed from the load side (CCW)
with the forward rotation command.

2) Motor Ratings

Rated | Rated | Max. | Rated | Max. | Rated | Max. Torque Rotor Inertia | Voltage
Model Output | Torque | Torque | Current | Current | Speed | Speed | Coefficient (10-4 kgm2) | (V)
(kW)*1| (Nm) | (N'm) | (A) (A) | (RPM) | (RPM)| (N-m/A)
ISMH

ISMH2-
20C30CD- 2 6.36 | 19.1 5.89 20 1.08 3.06
A351Y-Om19
1SMH2- 3000 | 5000
20C30CD- 2 6.36 | 19.1 5.89 20 1.08 3.06
A331Y-Om19
ISMH3-
18C15CD- 1.8 11.5 | 28.75| 6.6 16.5 1.74 25.5
A351B-Om19
1SMH3- 1500 | 3000 380
18C15CD- 1.8 1.5 | 28.75| 6.6 16.5 1.74 25.5
A351B-Om24
ISMH3-
56C30CD- 5 18 36 12 24 1.50 40
A351B-Om24
1SMH3- 3000 | 3600
56C30CD- 5 18 36 12 24 1.50 40
A331B-Om24

Note*1: The motor with an oil seal must be derated by 20% during use.
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These items and torque-speed characteristic values are obtained when the motor works
together with Inovance drive units and the armature coil temperature is 20°C.

3) Motor Overload Characteristics

Load Ratio (%) Running Time (s) Load Ratio (%) Running Time (s)

120 230 200 10
130 80 210 8.5
140 40 220 7
150 30 230 6
160 20 240 5.5
170 17 250 5
180 15 300 3
190 12

Figure 2-4 Motor overload curve
Running time (s)
1000

100

100 150 200 250 300 Load ratio (%)

Note:

The maximum torque of H3-18C15CD is 2.5 times the rated torque.
The maximum torque of H3-56C30CD is 2 times the rated torque.
The maximum torque of H2-20C30CD is 3 times the rated torque.

4) Motor Radial and Axial Loads

Axial load A direction

Axial load B direction

Radial load P
direction
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Servo Motor Model

Allowed Radial Load (N)

Allowed Axial Load (N)

ISMH2-20C30CD-A331Y-Om19

ISMH3-18C15CD-A351B-Om24

ISMH2-20C30CD-A351Y-Om19 686 196
ISMH3-56C30CD-A331B-Om24 176 392
ISMH3-56C30CD-A351B-Om24

ISMH3-18C15CD-A351B-Om19 980 392

1. The power supply of the brake must not be shared with other electrical devices. This is
to prevent malfunction of the brake due to voltage or current drop that occurs when other

electrical devices work.

Cables of 0.5 mm? or greater in diameter are recommended.

5) Motor Torque-Speed Characteristics
a) ISMH2 (low inertia, medium capacity)

ISMH3-18C15CD

Continuous
A EE— operating area
B Short-time
operating area
ISMH2-20C30CD
3500
5000 3000
2500
S 4000 —\— =
o
& e 2000
%’ 3000 3
% A s ;:‘) 1500
2000 1000
1000 500
0 0
0 4 8 12 16 20 0
Torque (N-m)
ISMH3-56C30CD
4000
3500
3000
A
. 2500
£
o 2000
el
g 1500
)
1000
500
0
0 10 20 30 40

Torque (N-m)

-23-
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2.2.2 Specifications of the ISMH Servo Motor Series
1. Designation Rules and Nameplate
Figure 2-6 Designation rules and nameplate of servo motor

ISM H1-758 30C B-A33 12

Mark Series —‘7 Mark | Customized Feature
Ism | Sseries sevo X Natural cooling
v Military spec.
connection
Mark Feature 2 2™ generation servo
1| Lowinertia, small
capacity
Low inertia, medium
2 capacity
H N Medium inerlia, Mark | Brake, Reducer, Oi
medium capacity
4 | Medium inertia, small
capacity 0 None
1 Oil sealing
Mark ‘ Rated Power (W)
2 Brake
1 letter + 1 number 4 Brake + oil sealing
Mark | Rated Speed (RPM)
A | x
1 letter + 1 number
B | x10
Mark Motor Shaft
c | =100 A
1 Plain
D | x1000 B | x10
2 Solid + keyed
E | x10000 C | x100
Solid + keyed + tapped
x 3
Example: 758: 750 W D 1000 hole
15C: 1500 W
E | x10000 5 Solid + tapped hole
Example: 158:150 RPM
30C: 3000 RPM
Mark |  Voltage Class Mark Encoder Type
A 110V 1 letter + 1 digit
B 220V 1 | 2500 PPR wire-saving encoder
u
c 300V 2 | 20-bit serial encoder
D 380 V A | 3 | 23-bit multitum absolute encoder
Nameplate c €
Inovance IEC 60034
AC Servo Motor
Model —| Model ISMH4-40B30CB-A331Z
Parameters —| Pn(W) 400 Un(V) 220 In(A) 2.8
Nn(r/min) 3000 Tn(Nm) 1.27 Duty S1
fn(Hz) 250 Ins.F
eocs ——>| Motor Code: 14101 IP65 3PHAC
Serial Suzhou Inovance Technology Co.Ltd
Number —| Made in China S/N:01110427%*+xxs
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2. Servo Motor Specification

S

1) Motor Mechanical Characteristics

Item

Description

Rated time

Continuous

Vibration level

V15

Insulation resistance

500 VDC, above 10 MQ

Operating temperature

0-40°C

Excitation mode

Permanent magnetic

Mounting mode

Flange

Heat-resistance level

F

Housing protection mode

Other: IP67

H1, H4: IP65 (except the shaft-through portion)

Operating humidity

20-80% (non-condensing)

Connection mode

Direct connection

Rotating direction

The motor rotates counterclockwise viewed from the load
side (CCW) with the forward rotation command.

2) Motor Ratings

Rated | Rated | Maximum | Rated | Maximum | Rated | Maximum | Torque Roltr?;rlt.igad .
Model Output | Torque | Torque | Current | Current | Speed | Speed |Parameter (10-4 (V)g
(KW)*1 | (Nem) |  (Nem) (A) (Arms) | (RPM) | (RPM) | (N-m/A) kg'm2)
ISMH1 (Vn = 3000 RPM, Vmax = 6000 RPM)
ISMH1-10B30CB- 0.046
sy 01 | 032 0.96 1.1 3.3 3000 6000 0.298 (0.048)°2
ISMH1-20B30CB- 0.149
sy 02 | 063 1.91 1.6 5.12 0.50 (0.163)
I*§*I\QH1—4OBSOCB- 0.4 1.27 3.82 2.8 8.96 0.50 0.25
220
Ej;m-ssssocs- 0.55 | 1.75 5.25 3.8 12.2 0.496 1.04
ISNH1-7S830CB- | 075 | 230 | 746 | 480 | 1510 0.57 13
E"QHLWO%CB' 10 | 3.18 9.55 7.6 245 0.485 1.7
ISMH2 (Vn = 3000 RPM, Vmax = 6000/5000 RPM)
1?,“{}”2'10(33%8' 10 | 3.18 9.54 7.5 23.00 6000 0.43 (;'%)
- 220
; ] 2.46
ISMH2-15C30CB 15 | 490 | 147 | 108 | 3200 5000 0.45
Y (3.71)
3000
. N 1.87
'ff‘ﬂ“z 10C30CD 10 | 3.18 9.54 3.65 11.00 6000 0.87 3.12)
: 380
} ] 2.46
'E,MHZ 15C30CD 15 | 4.90 14.7 4.50 14.00 5000 1.09
Y (3.71)
ISNH2-20030C0 1 50 | 636 | 194 | 589 | 2000 1.08 3.06
SNHZ25C30CD- | 55 | 796 | 239 | 756 | 25.00 1.05 3.65
[?,"\’}HZ'SOCSOCD' 3.0 9.8 29.4 10.00 | 30.00 3000 5000 0.98 7.72 380
',?,“\’}HZ"‘OC?’OCD' 4.0 12.6 37.8 13.60 | 40.80 0.93 12.1
1?,“{}”2'5%300'3' 5.0 15.8 47.6 16.00 | 48.00 1.07 15.4
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Rated | Rated | Maximum | Rated | Maximum | Rated | Maximum | Torque Roltr:);rlﬁgad Valiemm
Model Output | Torque | Torque | Current | Current | Speed Speed |Parameter (10-4 (v)g
(KW)*1 | (Nem) | (Nem) (A) (Arms) | (RPM) [ (RPM) | (N-m/A) kgm2)
ISMH3 (Vn = 1500 RPM, Vmax = 3000 RPM)
ISNHO-85BISCB- | g5 | 539 | 135 | 660 | 1650 09 (11535)
: 220
ISMH3-13C15CB- 19.3
weey 1.3 8.34 20.85 10.00 25.00 0.9 21.8)
- - 13
ISMH3-85B15CD- | 85 | 539 | 135 | 330 | 825 1.75
Y (15.5)
ISMH3-13C15CD- 19.3
wxry 1.3 8.34 20.85 5.00 12.50 1.78 21.8)
1§*I\¢H3—180150D— 18 | 115 | 2875 | 660 | 1650 | 1500 | 3000 18 fz%?
ISMH3-29C15CD- 55 380
wxxz 29 18.6 37.2 11.90 28.00 1.7 (57.2)
ISMH3-44C15CD- 88.9
wxxz 4.4 28.4 711 16.50 40.50 1.93 (90.8)
ISMH3-55C15CD- 107
wxxz 55 35.0 87.6 20.85 52.00 1.80 (109.5)
ISMH3-75C15CD- 141
wxxz 7.5 48.0 119 25.70 65.00 1.92 (143.1)
ISMH4 (Vn = 3000 Rpm, Vmax = 6000 RPM)
ISMH4-40B30CE- | 04 | 127 | 382 | 280 | 10.10 0.50 (8'223)
3000 6000 - 220
ISMH4-75B30CB- 2.02
weiy 0.75 | 2.39 7.16 4.80 15.10 0.57 (2.033)

Note 1: The motor with an oil seal must be derated by 10% during use.
Note 2: Parameters in () are for a motor with a brake.

The parameter values in the preceding table are applicable when the motor works together
with the Inovance servo drive and the armature coil temperature is 20°C.

The preceding table shows the characteristic parameters of the motor after a heatsink below
is installed for the motor.

ISMH1/ISMH4: 250 x 250 x 6 mm (aluminum)
ISMH2-10C to 25C: 300 x 300 x 12mm (aluminum)
ISMH2-30C to 50C: 400 x 400 x 20mm (aluminum)
ISMH3-85B to 18C: 400 x 400 x 20mm (iron)
ISMH3-29C to 75C: 360 x 360 x 5mm (double aluminum plate)

3) Motor Overload Characteristics

Load Ratio (%) Running Time (s) Load Ratio (%) Running Time (s)

120 230 200 10

130 80 210 8.5

140 40 220 7

150 30 230 6

160 20 240 5.5

170 17 250 5

180 15 300 3

190 12
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Figure 2-7 Motor overload curve

Running time (s)
1000

100 \

1

100 150 200 250 300 Load ratio (%)

The maximum torque of H1, H2, and H4 are 3 times the rated torque.
Except for the 2.9 kW model, the maximum torque of H3 is 2.5 times the rated torque.
The maximum torque of the 2.9 kW model is 2 times the rated torque.

4) Motor Radial and Axial Loads
Figure 2-8 Motor radial and axial load diagram

Axial load A direction

Axial load B direction

Radial load P
direction
Allowed | Allowed Allowed | Allowed
Servo Motor Model Radial Axial Servo Motor Model Radial Axial
Load (N) | Load (N) Load (N) | Load (N)
ISMH1-10B30CB-***Z 78 54 ISMH2-40C30CD-***Y 1176 392
ISMH1-20B30CB-***Z 245 74 ISMH2-50C30CD-***Y 1176 392
ISMH1-40B30CB-***Z 245 74 ISMH3-85B15CB-***Y 490 98
ISMH1-55B30CB-***Z 392 147 ISMH3-13C15CB-***Y 686 343
ISMH1-75B30CB-***Z 392 147 ISMH3-85B15CD-***Y 490 98
ISMH1-10C30CB-***Z 392 147 ISMH3-13C15CD-***Y 686 343
ISMH2-10C30CB-***Y 686 196 ISMH3-18C15CD-***Y 980 392
ISMH2-15C30CB-***Y 686 196 ISMH3-29C15CD-***Z 1470 490
ISMH2-10C30CD-***Y 686 196 ISMH3-44C15CD-***Z 1470 490
ISMH2-15C30CD-***Y 686 196 ISMH3-55C15CD-***Z 1764 588
ISMH2-20C30CD-***Y 686 196 ISMH3-75C15CD-***Z 1764 588
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Allowed | Allowed Allowed | Allowed
Servo Motor Model Radial Axial Servo Motor Model Radial Axial
Load (N) | Load (N) Load (N) | Load (N)

ISMH2-25C30CD-***Y 686 196 ISMH4-40B30CB-***Z 245 74
ISMH2-30C30CD-***Y 980 392 ISMH4-75B30CB-***Z 392 147
5) Electrical Specifications of Motors with a Brake

Servo Motor I_-Il_olding S\;JFl’tp"ed Resistance S&Jpplie;:i RBTake irakle Rotary

Model orque oltage (Q)£7% urren Release | ApPPIY | ~icarance
(Nm) (V)£ 10% = Range (A) [Time (ms)[Time (ms)

ISMH1-10B | 0.32 24 96 02310 10 30 <17
ISMH1- 0.25to

20B/40B 1.3 24 82.3 0.34 20 50 <1.5
ISMH1-758 | 2.39 24 50.1 0'042;0 25 60 <15
ISMH2- 0.81 to

10C/15C 8 24 25 114 30 90 <0.5
ISMH3- 0.95 to

85B/13C/18C 16 24 21.3 133 60 120 <0.5
ISMH3-29C/ 1.47 to

44C/55C/75C 48 24 13.7 207 100 230 <0.5
ISMH4-40B | 13 24 s23 | 02310 1 20 50 <15
ISMH4-75B | 2.39 24 50.1 04910 25 60 <15

The power supply of the brake must not be shared with other electrical devices. This is
to prevent malfunction of the brake due to voltage or current drop that occurs when other
electrical devices work.

Cables of 0.5 mm? or greater in diameter are recommended.
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6) Motor Torque-Speed Characteristics
a) ISMH1 (low inertia, small capacity)

Continuous
A I .
operating area
Short-time
B m— .
operating area
ISMH1-10B30CB ISMH1-20B30CB
@ 2
3 g
8 6000 2 6000
3 3 \ \
2 5000 = 5000 ‘ \
4000 4000
3000 A 5 3000 AI 5
2000 2000 I
1000 1000 I
0 0
0 0.25 05 075 1 0 0.5 1 1.5 2
Torque (N-m) Torque (N-m)
i ISMH1-40B30CB ISMH1-55B30CB
3 2
@ (o]
S 6000 2 6000
3 \ 3
4000 4000 \
3000 AI 5 3000 AI 5
2000 I 2000
1000 I 1000 I
0 0 I
0 1 2 3 4 0 2 4 6
Torque (N'm) Torque (N-m)
® ISMH1-75B30CB » ISMH1-10C30CB
kel el
@ [0]
2 6000 S 6000
3 \ \ 3
= 5000 £ 5000
4000 4000 \
3000 n 5 3000 AI B
2000 I 2000 I
1000 I 1000 I
o ;
0 2 4 6 8 0 2 4 6 8 10
Torque (N-m) Torque (N-m)
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b) ISMH2 (low inertia, medium capacity)

Continuous
A I .
operating area
Short-time
B m— .
operating area
» ISMH2-10C30C* o ISMH2-15C30C*
3 3
[0] [0]
2 6000 o
5 ‘\ 5 5000
T T
£ 5000 N £ \ N
~ \ = 4000 \
4000 Ny
\ \ 3000
3000 A 5
AI BI 2000
2000
1000 I I 1000
0 I I 0
0 2 4 6 8 10 3 6 9 12 15
Torque (N-m) Torque (N-m)
ISMH2-20C30CD o ISMH2-25C30CD
H g
8 3
% 5000 - 5000
) 0
£ \ N £ \ \
= 4000 \ = 4000 \
3000 3000
A B A B
2000 2000
1000 1000
0 0
0 4 8 12 16 20 5 10 15 20 25
Torque (N-m) Torque (N-m)
o ISMH2-30C30CD » ISMH2-40C30CD
g
a a
= 5000 > 5000
) T
&
£ 4000 \ = 4000 \ N
3000 3000 N
A ) . )
2000 2000 I
1000 1000 I
0 0
0 6 12 18 24 30 0 8 16 24 32 40

Torque (N-m)
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ISMH2-50C30CD

5000

(NdY) peads

N

4000

3000

2000

1000

10 20 30 40 50

Torque (N-m)

¢) ISMH3 (medium inertia, medium capacity)

Conti
A ontinuous
operating area
B Short-time
operating area
ISMH3-85B15C* ISMH3-13C15C*
€ 3500 € 3500
[0] [0]
o o
~ 3000 2 3000 +
3 lk 3 N\
= 2500 \ ‘\ = 2500 \ \\
2000 \ \ 2000 \ \\
1500 A ENy 1500 AI = i
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(2]
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Py
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2000 - 2000
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500 I 500 I m
0 0
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2.2.3 Specifications of ISMG the Servo Motor Series
1. Designation Rules and Nameplate

4 Mark Series —‘7 Mark Product Code
1 ism 1S serios servo A | 2" generation product
Mark Base Mark Customized Feature
1 200%200 base X Natural cooling
G
2 266%266 base F Forced cooling
Mark Rated Power (W) Brake, Reducer, Oil
Mark y " y
Sealing
1 letter and 1 number
1 Oil sealing
A x1
Rated Speed
B x10 Mark (RPM) Mark Motor Shaft
1 Plain
C |10 1 letter and 1 number
D | x1000 3 Solid + keyed + tapped
A | hole
E *x10000
B *x10
Example: 15C: 1500 W Mark ‘ Encoder Type
30D: 30000 W [ *x100
1 letter + 1 digit
D *1000
A3 ‘ 23-bit multi-turn absolute encoder
E *x10000
Mark Voltage Class
Example: 15C:1500 RPM
20C: 2000 RPM D 380V

Note: Models ending with —~A331* are standard models. Prior ordering is required for non-
standard models.

Figure 2-9 Designation rules and nameplate of the servo motor series

6 CE °
automation AC Servo motor IEC/EN60034-1

Model
Un(v) In(A) fn(Hz)
Pn(kW) Tr(N.lECH Nin(rpm IETN
EFF.  EZEMAMotor Code I  Type
Duty
IP54  3PHAC Ins.F Weight(kg)
SIN:

Nameplat

Model

Parameters

Code

Serial
Number
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2. Servo Motor Specifications
Table 2-1 Servo motor specifications

D-axis Q-axis
Servo Motor Model | Power (kW) Vo(li/a)ge Current (A) (SFE)ISI?IIC; Fre(q|_l:ze)ncy T(ONrcr‘:)e Inclj:::;?::ce In;:::?:sce

(mH) (mH)
IS 95C15CD- 7.9 380 | 145 | 1500 | 100 50 5.34 5.34
oRS112D20CD- | 405 380 | 203 | 2000 | 13333 | 50 2.73 2.73
A1 14D1ISCD | 44 380 | 229 | 1500 | 100 75 3.49 3.49
'/53'\4(13;:7[’150':)' 145 380 284 | 1500 | 100 92 273 273
'/53'\4‘13;:8[)200':)' 15.7 380 286 | 2000 | 13333 | 75 2.24 2.24
ﬂg?&zzmm& 18.1 380 334 | 1500 | 100 115 2.46 2.46
IAS3I\:/I%;3';IA23DZOCD— 19.3 380 374 | 2000 | 13333 | 92 1.53 1.53
IAS3I\2(13F1A28DZOCD— 24.1 380 467 | 2000 | 13333 | 115 1.26 1.26
IASSI\:A3$';1A30D15CD— 236 380 459 | 1500 | 100 150 1.64 1.64
53“2%;41 D20CD- | 544 380 573 | 2000 | 13333 | 150 1.05 1.05
1,;3‘3'\2%;31[’15(:[)' 26.7 380 494 | 1500 | 100 170 2.22 2.22
53'\2%42[’20(:[" 35.6 380 | 691 | 2000 | 13333 | 170 113 113
'AS3'\2‘13F2A42D15CD' 36.1 380 | 703 | 1500 | 100 230 1.46 1.46
L\S3“Q$F2A52D15CD' 44.8 380 87.2 | 1500 | 100 285 114 114
L\S3'\§?F2A57D200D' 48.2 380 | 87.8 | 2000 | 13333 | 230 | 093 0.93
L\S3'\g(13F2A6°D15CD' 53.4 380 | 988 | 1500 | 100 340 1.03 1.03
L\S3'\g‘13F2A7°D2°CD' 59.7 380 | 1159 | 2000 | 133.33 | 285 | 064 0.64
'/53“4$F2A8°D20CD' 71.2 380 | 1382 | 2000 | 13333 | 340 | 053 0.53
g\gfﬁsomsco- 69.1 380 | 1346 | 1500 | 100 440 | 069 0.69
'/53'\423F2A94D15CD' 80.1 380 156 | 1500 | 100 510 | 055 0.55
';“gfg'” E20CD- | g5 4 380 | 167.9 | 2000 | 133.33 | 440 | 044 0.44

Phase Torque | Back EMF | Peak Peak Peak Inertia :
Servo Motor Model | Resistance | Para. | atRated |Speed| Torque |Current (kg.cm2) Weight (kg)
(mQ) | (Nm/A) | Speed (V) | RPM)|  (Nm) | (A)

g\g%&gsmsw- 480 344 | 3119 |1830 | 135 432 75 45.2
'/fs'\gf;:mzow' 240 246 | 207 | 2560 | 135 | 60.4 75 45.2
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Phase Torque | Back EMF | Peak Peak Peak (R .
Servo Motor Model | Resistance | Para. | atRated |Speed| Torque |Current (kg.cm2) Weight (kg)
(mQ) | (Nm/A) | Speed (V) |RPM)|  (Nm) | (A)

L\S3“Q$F1A14D15CD' 2828 | 327 | 207 | 1920 | 203 | 683 90 51.9
53“4‘13;:7[’150[)' 2004 | 327 | 207 | 1920 | 248 | 834 | 105 59
aae18D20CD- | 474 | 262 | 3168 | 2400 | 208 | 852 | 90 51.9
Ao 22D1SCD | 4719 | 344 | 3119 | 1830 | 311 994 | 120 66
aae23D20CD | 4149 | 245 | 207 | 2860 | 248 | 1109 | 105 59
Aae28D20CD | g7z | 245 | 207 | 2860 | 311 | 1391 | 120 66
ﬂgfgﬁomm& 1081 | 327 | 297 | 1920 | 405 | 1362 | 150 79.8
g\gﬁ&mmow- 69.8 | 262 | 3168 | 2400 | 405 170 150 79.8
E3ng§3|:2'&310150D- 70.7 344 | 319 |1830 | 366 17 296 122
a2 42D20CD- | ag2 | 245 | 207 | 2860 | 366 | 1637 | 296 122
ap 2 42DISCD- | 4p4 | 327 | 207 | 1920 | 495 | 1665 | 368 141.3
Ap 2 02DISCD- | 509 | 327 | 207 | 1920 | 613 | 2062 | 434 158.4
ap 2 OTD20CD- | 569 | 262 | 3168 | 2400 | 495 | 2078 | 368 1413
ap 2 00DISCD | 504 | 344 | 3119 | 1830 | 731 | 2338 | 500 175.4
fs'\gflfiomow' 174 | 246 | 207 | 2560 | 613 | 2741 | 434 158.4
a2 80D20CD- | 464 | 246 | 207 | 2560 | 731 | 3269 | 500 1754
fs“gflfASODwCD' 20.1 327 | 207 | 1920 | 946 | 3182 | 640 217
a2 ADICD- | 496 | 327 | 207 | 1920 | 1097 | 369 | 800 260
a2 ME20CD- | 407 | 262 | 3168 | 2400 | 946 | 3972 | 640 217

Note: For other motor specifications and models, contact Inovance.

3. Specifications of ISMG Series Motors with a Brake

» When deciding the length of the cable on the motor brake side, consider voltage drop
caused by the cable resistance. The input voltage must be at least 21.6 V to make the
brake work.

» The following table lists brake specifications of ISMG servo motors.
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Table 2-2 Brake specifications

: Supply
Servo Motor | Holding | Supply Resistance| Current | Brake |Braking| Rotary
WiesE! Torque | Voltage |at20°C (Q)| Range at | Release | Time |Clearance
(Nm) (V) £ 10% + 5% 20°C (A) [Time (ms)| (ms) (mm)
+10%
ISMG1-95C15CD
ISMG1-14D15CD
ISMG1-17D15CD 150 DC 24 8.2 2.9 301 225 |0.3t00.5
ISMG1-22D15CD
ISMG1-30D15CD
4. Safe Operating Area of Sevo Motor
ISMG1-95C15CD ISMG1-12D20CD
140 140
120 \\ 120
100 100
E 80 2 \ g 80 ? \
qé 60 \ 03') 60 \
e e
40 40
A A
20 20
; \ ; \
0 500 1000 1500 2000 0 1000 2000 3000 4000
Speed (RPM) Speed (RPM)
ISMG1-14D15CD ISMG1-17D15CD
350 350
300 300
250 250
§ 200 § 200 ° \
El \\ 3 \
g 150 = g 150
: N\ . \
100 100
50 n 50 A
0 0
0 500 1000 1500 2000 0 500 1000 1500 2000
Speed (RPM) Speed (RPM)
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Torque (N-m)

Torque (N'm)

Torque (N-m)
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€ B \
z 200
\ % \
B
g 150
e
100
A
x 50
0
1000 2000 3000 4000 0 500 1000 1500 2000
Speed (RPM) Speed (RPM)
ISMG1-23D20CD ISMG1-28D20CD
350
300
250
3
= 200
: \
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=
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A ‘ 60 =
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500 1000 1500 2000 0 1000 2000 3000 4000
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Torque (N'm)

Torque (N-m)

Torque (N'm)
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Torque (N-m)

Torque (N'm)

Torque (N'm)
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2.2.4 Specifications of the MS1 Servo Motor Series
1. Designation Rules and Nameplate
Figure 2-10 Designation rules and nameplate of the servo motor series

MS1 H1 - 40B 30C B~A33 12

Mark Series. Mark Motor Specification
Ms1 MS series servo motor z Z series motor
25 | Leadwire-type motor
Mark Type
1: Low inertia, small capacity
Mark Brake, Reducer, Oil Sealing
2: Low inertia, medium capacity
H
3: Medium inertia, medium capacity 0 None
4: Medium inertia, small capacity 1 Oil sealing
2 | Brake
Mark Rated Power (W)
4| oil sealing + brake
1 number + 1 letter
A x1 Mark Motor Shaft
B x10 1 Plain
c x100 2 Solid + keyed
D | x1000 3 | Solid + keyed + tapped hole
E | x10000 5 | Solid +tapped
Example: 40B: 400 W
Mark | Encoder Type
Mark Rated Speed (RPM) 1 letter + 1 digit
1 number + 1 letter A3 | 23-bit multi-turn absolute encoder
A x1
Mark Voltage Class
B x10
B 220V
c x100
D 380V
D x1000
E x10000
Example: 30C: 3000 RPM
Nameplate
Inovance IEC 60034

AC Servo Motor
Model —| Model  MS1H1-40B30CB-A331Z

Parameters —| Pn(W) 400 Un(V) 220 In(A) 1.3
Nn(r/min) 3000 Tn(Nm) 0.32 Duty S1
fn(Hz) 250 Ins.F

Ezit —> Motor Code: 14101 IP67 3PHAC

=]
{2

3y

E.
23
i

Serial Suzhou Inovance Technology Co.Ltd
Number —| Made in China S/N:01110848*******

Note: The information above applies only to 40\60\80 bases.
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2. Specifications of Servo Motor
1) Motor Mechanical Characteristics

ltem Description
Rated time Continuous
Vibration level V15
Insulation resistance 500 V DC, greater than 10 MQ
Operating temperature  |0-40°C
Excitation mode Permanent magnet
Mounting Mode Flange
Heat-resistance level Level F

Insulation voltage

1,500 V AC, 1 minute (200 V)
1,800 V AC, 1 minute (400 V)

Housing protection mode

H1 and H4: IP67 (except the through-shaft portion and connectors)

Operating humidity

20-80% (non-condensing)

Connection mode

Direct connection

Rotating direction

The motor rotates counterclockwise viewed from the load side
(CCW) with the forward rotation command.

2) Motor Ratings

Rated | Rated | Maximum | Rated | Maximum | Rated | Maximum | Torque | Rotor Load Vidieee
Model Output | Torque | Torque | Current | Current | Speed | Speed |Parameter Inertia (V)g
(KW)*1 | (Nem) | (N°m) (A) (Arms) | (RPM) | (RPM) (Nm/A) |(10-4 kg m2)
MS1H1 (Vn = 3000 RPM, Vmax = 6000 RPM)
MS1H1-05B30CB- 0.026
R 0.05 | 0.16 0.56 1.3 46 0.15 (0.028)°2
MS1H1-10B30CB- 0.041
7.5 0.1 0.32 1.12 1.3 4.9 0.26 (0.043)"2
MS1H1-20B30CB- 0.207
7.5 0.2 0.64 22 1.5 5.6 0.46 (0.220)°2
MS1H1-40B30CB- 0.376
7S 0.4 1.27 45 28 10.8 3000 6000 0.51 (0.390)°2 220
M,S;_':'%B”CB' 0.55 | 1.75 6.13 3.8 15 0.48 1.06
MS1H1-75B30CB- | 75 | 230 8.4 4.8 19 0.53 138
7.8 ’ ’ ’ ’ ’ (1.43)*2
M,S;_';1'1°CSOCB' 1 3.18 | 1113 7.6 28 0.46 175
MS1H4 (Vn = 3000 RPM, Vmax = 6000 RPM)

M,SZ1_24'4°BSOCB' 04 | 127 45 2.8 10.8 0.51 (;'?Z)
MS1H4-75B30CB 3000 6000 l2 220
7. 0.75 2.39 8.4 4.8 19 0.53 (2.012)2

Note 1: The motor with an oil seal must be derated by 20% during use.
Note 2: Parameters in () are for the motors with a brake.

The parameter values in the preceding table are applicable when the motor works together
with the Inovance servo drive and the armature coil temperature is 20°C.

The preceding table shows the characteristic parameters of the motor after the heatsink below

is installed for the motor.

MS1H1/MS1H4: 250 x 250 x 6 mm (aluminum)
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3) Motor Overload Characteristics

Load Ratio (%) Running Time (s) Load Ratio (%) Running Time (s)
120 230 200 10
130 80 210 8.5
140 40 220 7
150 30 230 6
160 20 240 5.5
170 17 250 5
180 15 300 3
190 12 350 2

Running time (s)

Figure 2-11 Motor overload curve

1000
100
\\\
™
™~
10 I~
~
‘55
1
100 150 200 250 300 350 Load ratio (%)

The maximum torque of H1 and H4 is 3.5 times the rated torque.

4) Motor Radial and Axial Loads
Figure 2-12 Motor radial and axial load diagram

Axial load B direction

Radial load P direction
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Servo Motor Model

Allowed Radial Load (N)

Allowed Axial Load (N)

MS1H1-05B30CB-***Z-S 78 54
MS1H1-10B30CB-***Z-S 78 54
MS1H1-20B30CB-***Z-S 245 74
MS1H1-40B30CB-***Z-S 245 74
MS1H1-55B30CB-***Z-S 392 147
MS1H1-75B30CB-***Z-S 392 147
MS1H1-10C30CB-***Z-S 392 147
MS1H4-40B30CB-***Z-S 245 74
MS1H4-75B30CB-***Z-S 392 147
5) Electrical Specifications of Motors with a Brake
Holding| Supply |Resist ooy | Brake g
olding upply |Resistance| Curren raking
Servo Motor | Torque | Voltage |at 20°C (0)|Range at| REI%3%€ | "qime | | Rotary -
(Nm) [(V)+£10%| =+10% |20°C (A) (ms)
£10% | (M)
MS1H1-05B/10B | 0.32 DC 24 94 .4 0.254 <20 <35 <17
MS1H1-20B/40B 1.5 DC 24 75.79 0.3 <20 <50 <1.5
MS1H1-75B 2.5 DC 24 72 0.333 <20 <60 <17
MS1H4-40B 1.5 DC 24 75.79 0.3 <20 <50 <15
MS1H4-75B 2.5 DC 24 72 0.333 <20 <60 <17

The power supply of the brake must not be sharedwith other electrical devices. This is to
prevent malfunction of the brake due to voltage or current drop that occurs when other
electrical devices work.

Cables of 0.5 mm2 or greater in diameter are recommended.
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6) Motor Torque-Speed Characteristics
a) MS1H1 (low inertia, small capacity)

A Cont!nuous
operating area
Short-time
B m— .
operating area
MS1H1-05B30CB MS1H1-10B30CB
Speed (RPM) Speed (RPM)
6000 6000
5000 5000
4000 4000
3000 A B 3000 A B
2000 2000
1000 1000
0 0
0 0.15 0.3 0.45 0.6 0 0.3 0.6 0.9 1.2
Torque (N'm) Torque (N-m)
MS1H1-20B30CB MS1H1-40B30CB
Speed (RPM) Speed (RPM)
6000 \ 6000
5000 N 5000 AN

4000 \ 4000 \ \\
3000 A\ 3000 ;} \B
2

l
2000 2000
1000 Ii 1000 Ii
0 0

0 0.6 1.2 1.8 2.4 0 1. 24 3.6 4.8
Torque (N-m) Torque (N-m)
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Speed (RPM)
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\
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™
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b) MS1H4 (medium inertia, small capacity)

Continuous
A I .
operating area
Short-time
B m— ;
operating area
MS1H4-40B30CB
Speed (RPM)
6000
5000 \ \\
4000 \
3000 AI BI
2000 I I
1000 I I
0
0 1.2 2.4 3.6
Torque (N-m)

4.8
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.
/
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0

0 2.5 5 7.5 10
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5000 \\
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.
/
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0

0 25 5 7.5 10
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2.3 Servo System Configuration

Rated . .
(Sgs;\eﬂc; Ma(xé;&?ed C?Esvc)'ty Servo Motor Model x :tn?; Drive Model Drive Size I(:>|-T(\)I$.1S(;\;
ISMH3-18C15CD-A351B-Om19
1500 3000 1.8 130
ISMH3-18C15CD-A351B-Om24
ISMH2-20C30CD-A351Y-Om19
3000 5000 2.0 100 | 1S810N50M4TDO12INT 10004
ISMH2-20C30CD-A331Y-Om19
ISMH3-56C30CD-A351B-Om24
3000 3600 5.0 130
ISMH3-56C30CD-A331B-Om24
0.1 |ISMH1-10B30CB-***Z 40
0.2 |ISMH1-20B30CB-***Z 1S810N50M4TD3R5INT 1 10001
3000 6000 0.4 [ISMH1-40B30CB-***Z &0
0.55 |ISMH1-55B30CB-***Z
075 |ISMH1-75830CB-""2 80 | |S810N50MATDSRAINT 10002
3000 6000 1.0 [ISMH2-10C30CD-***Y
15 |ISMH2-15C30CD-***Y
20 |ISMH2-20C30CD-"7Y 190 | sg10N50MATDERAINT 10003
25 |ISMH2-25C30CD-***Y
3000 5000 3.0 |ISMH2-30C30CD-***Y 1S810N50M4TDO12INT 10004
40 |ISMH2-40C30CD-***Y )
50 |ISMH2.500300D Y . 1S810N50M4TDO17INT | pins 2 10005
0.85 |ISMH3-85B15CD-***Y 1S810N50M4TD3R5INT 10001
13 |ISMH3-13C15CD-***Y 1S810N50M4TD5R4INT } 10002
1.8 |ISMH3-18C15CD-***Y 1S810N50M4TD8R4INT 10003
1500 3000 29 [ISMH3-29C15CD-***Z 1S810N50M4TDO12INT 10004
44 |ISMH3-44C15CD-**"Z 1S810N50M4TDO17INT 10005
55 |ISMH3-55C15CD-***Z 180 1" |S810N50MATDO21INT pins 2 10006
75 |ISMH3-75C15CD-***Z 1S810N50M4TDO26INT 10007
3000 6000 0.4 |ISMH4-40B30CB-***Z 60 | IS810N50M4TD3R5INT 10001
0.75 [ISMH4-75B30CB-***Z 80 | IS810N50M4TD5R4INT 10002
0.05 |MS1H1-05B30CB-***Z-S 0
0.1 |MS1H1-10B30CB-**Z-S
02 IMS1H1208300B72.5 1S810N50M4TD3R5INT 10001
0.4 |MS1H1-40B30CB-***Z-S 60 1
3000 6000 0.55 |MS1H1-55B30CB-**** Z-S
075 TMS1H1-758300B"28 go | 'SB1ONSOMATDSRAINT 10002
1.0 |MS1H1-10C30CB-***Z-S 1S810N50M4TD8RAINT 10003
0.4 |MS1H4-40B30CB-**Z-S 1S810N50M4TD3R5INT 10001
0.75 |MS1H4-75B30CB-***Z-S 80 I iS810N50MATDERAINT 10002
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Rated . .
(S;;:\eﬂc; Ma(xéslsged C?E\;Ic)lty Servo Motor Model 2’: ::g; Drive Model Drive Size I(Dl_:'(\)'f _13(;\;
1500 1830 7.9 |ISMG1-95C15CD-A331FA 1S810N50M4TDO17INT 10005
2000 2560 10.5 |ISMG1-12D20CD-A331FA 1IS810N50M4TD021INT 10006

11.8  |ISMG1-14D15CD-A331FA 1IS810N50M4TD026INT 10007
1500 1920 145 |ISMG1-17D15CD-A331FA 1S810N50M4TDO32INT 10008
2000 2400 15.7 |ISMG1-18D20CD-A331FA 1S810N50M4TDO32INT 10008
1500 1830 18.1  |ISMG1-22D15CD-A331FA 200 | IS810N50M4TDO37INT 10009
2000 2560 19.3  |ISMG1-23D20CD-A331FA 1S810N50M4TDO37INT pins 2 10009

241 |ISMG1-28D20CD-A331FA
1500 1920 23.6 |ISMG1-30D15CD-A331FA 1S81ONSOMATSO4SINT 10010
2000 2400 31.4 |ISMG1-41D20CD-A331FA 1S810N50M4TS060INT 10011
1500 1830 26.7 |ISMG2-31D15CD-A331FA 1S810N50M4TS060INT 10011
2000 2560 35.6 |ISMG2-42D20CD-A331FA

361 | [SMG242D15CD-A331FA 1IS810N50M4TS075INT 10012
1500 1920 448 |ISMG2-52D15CD-A331FA 1IS810N50M4TS091INT 10013
2000 2400 48.2 |ISMG2-57D20CD-A331FA 1IS810N50M4TS091INT 10013
1500 1830 53.4 |ISMG2-60D15CD-A331FA 266 IS810N50M4TS112INT
2000 2560 59.7 |ISMG2-70D20CD-A331FA IS810N50M4TS112INT 3 10014

71.2  |ISMG2-80D20CD-A331FA

69.1 |ISMG2-80D15CD-A331FA IS810N50M4TS152INT 10015
1500 1920 80.1 |ISMG2-94D15CD-A331FA
2000 2400 92.1 |ISMG2-11E20CD-A331FA IS810N50M4TS152INT 10015
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2.4 Applicable Cables

2.4.1 Cables Applicable for OneCable Servo Motors (Communication Cables Included)
For specifications of OneCable servo motor cables, contact Inovance.

2.4.2 Cables Applicable for ISMH Series Servo Motors (Communication Cables

Included)
Table 2-3 Cables applicable for models without a brake
Servo Motor Power Cable and Encoder Cable (Models Without a Brake)
Motor Model
Cable Type L=3.0m L=50m L=10.0m
ISMH -***esse g1
Power cable SV82-L-M00-3.0 SV82-L-M00-5.0 SV82-L-M00-10.0

|SMH A xsss_peas
|SMHQ-xwsxss_| 4 %0
|SIMHA-xx_ e

Incremental encoder
cable

S6-L-P000-3.0

S6-L-P000-5.0

S6-L-P000-10.0

|SMH | xksss_p g

Power cable

SV82-L-M00-3.0

SV82-L-M00-5.0

SV82-L-M00-10.0

Absolute encoder

ISMH4-r+re A | 2250 $6-L-P020-3.0 S6-L-P020-5.0 | S6-L-P020-10.0
|SMH2_+++++_ 1+ | POWer cable S6-L-M11-3.0 S6-L-M11-5.0 S6-L-M11-10.0
ISMH2-***xssx_J2xxs L’;‘gﬁeme”ta' encoder | gq1 p01-3.0 $6-L-P001-5.0 $6-L-P001-10.0

Power cable S6-L-M11-3.0 S6-L-M11-5.0 S6-L-M11-10.0
ISMH2-7-A3 ™ Posolute encoder S6-L-P021-3.0 S6-L-P021-50 | S6-L-P021-10.0
ISMH3-=***.U1*** | Power cable S6-L-M11-3.0 S6-L-M11-5.0 S6-L-M11-10.0
l(?'\g:\:jVandbetlfw) incremental encoder | s6.1-p001-3.0 S6-L-P001-50 | S6-L-P001-10.0
(S reeeeee pgees POWeT CEbIS S6-L-M11-3.0 S6-L-M11-5.0 S6-L-M11-10.0
(1.8 kW and below) ’C\:sg“tee”mder S6-L-P021-3.0 S6-L-P021-5.0 S6-L-P021-10.0
ISMH3-*****.U1*** | Power cable S6-L-M11-3.0 S6-L-M11-5.0 S6-L-M11-10.0
'(i'\;':\?;v)uz L’;Ct:fame”ta' encoder | gg| p01-3.0 $6-L-P001-5.0 $6-L-P001-10.0
ISMIH3+++es pgees | POWer Cable S6-L-M11-3.0 S6-L-M11-5.0 S6-L-M11-10.0
(2.9 kw) 'c“:;c;'“‘e encoder S6-L-P021-3.0 S6-L-P021-50 | S6-L-P021-10.0
ISMH3-"***.U1*** |Power cable S6-L-M11-3.0 S6-L-M11-5.0 S6-L-M11-10.0
l(:t';/lotzgkw;m incremental encoder | s6.1-P001-3.0 S6-L-P001-50 | S6-L-P001-10.0
(S +eeeeee pgees POWT CEbIe S6-L-M11-3.0 S6-L-M11-5.0 S6-L-M11-10.0
(above 29kw) |Absolute encoder $6-L-P021-3.0 S6-L-P021-5.0 | S6-L-P021-10.0

cable

Note: The servo motor encoder cable does not include a CN1 (DB15) connector. Please
purchase it separately. The model is S6-C6.

If you select Inovance matching cables, no connector kit is required.
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Table 2-4 Cables applicable for models with brake

Motor Model

Servo Motor Power Cable and Encoder Cable (Models Without a Brake)

Cable Type

L=30m

L=50m

L=10.0m

IS 1 Feeren U 7o
ISMH_s++ese_ygowe
ISMHAFerersn 2o
|SMHAFerrsn_es

Power cable

SV82-L-B00-3.0

SV82-L-B00-5.0

SV82-L-B00-10.0

Incremental encoder
cable

$6-L-P000-3.0

S$6-L-P000-5.0

$6-L-P000-10.0

|SIMH | xxsex_p e

Power cable

SV82-L-B00-3.0

SV82-L-B00-5.0

SV82-L-B00-10.0

Absolute encoder

ISMH4-rswwer. pgees | DS0 S6-L-P020-3.0 S6-L-P020-5.0 | S6-L-P020-10.0
ISMH2_+++s5 1+ | POWer cable SV82-L-B1130 | SV82-L-B1150 | SV82-L-B11-10.0
ISMH2-*wsese_ (e 'Cr;‘gl‘zme"ta' encoder | gq| p01-3.0 S6-L-P001-5.0 | S6-L-P001-10.0

Power cable SV82-L-B1130 | SV82-L-B1150 | SV82-L-B11-10.0
ISMH2-7-A3" | Absolute encoder S6-L-P021-3.0 S6-L-P021-5.0 S6-L-P021-10.0

cable

ISMH3-***eswe_J 1+
|SMH3-***swse_Jwer
(1.8 kW and below)

Power cable

SV82-L-B11-3.0

SV82-L-B11-5.0

SV82-L-B11-10.0

Incremental encoder
cable

S6-L-P001-3.0

S6-L-P001-5.0

S$6-L-P001-10.0

|SMH3-****xse_pg*es
(1.8 kW and below)

Power cable

SV82-L-B11-3.0

SV82-L-B11-5.0

SV82-L-B11-10.0

Absolute encoder
cable

S6-L-P021-3.0

S6-L-P021-5.0

S6-L-P021-10.0

|SIMH3-xx_ 4 %0
|SMH 3 xks_oras

Power cable

SV82-L-B11-3.0

SV82-L-B11-5.0

SV82-L-B11-10.0

Incremental encoder

S6-L-P001-3.0 S6-L-P001-50 | S6-L-P001-10.0
(2.9 kW) cable
IS+ pgrs |Power cable SV82-LB11-30 | SV82-L-BI1-50 | SV82-L-B11-10.0
(2.9 kW) Posolute encoder S6-L-P021-3.0 S6-L-P021-5.0 | S6-L-P021-10.0

ISMH3-***ewwe_J 1+
|SMH3-***esse_{Jower
(above 2.9 kW)

Power cable

SV82-L-B11-3.0

SV82-L-B11-5.0

SV82-L-B11-10.0

Incremental encoder
cable

S6-L-P001-3.0

S6-L-P001-5.0

S$6-L-P001-10.0

|SMH3-****xsx_pg**x
(above 2.9 kW)

Power cable

SV82-L-B11-3.0

SV82-L-B11-5.0

SV82-L-B11-10.0

Absolute encoder
cable

S6-L-P021-3.0

S6-L-P021-5.0

S6-L-P021-10.0

Note: The servo motor encoder cable does not include a CN1(DB15)connector. Please
purchase it separately. The model is S6-C6.

If you select Inovance matching cables, no connector kit is required.
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Table 2-5 Connector kit

Motor Model

Connector Kit

ISMH 1 Femees_ 1 #4
Y -
Y -
ISMHA_Fsrers_ 1 #4
ISMHA-F+swses_{ e
-
(100 W to 1 kW)

S6-C6: CN1 terminal (DB15)
S81-C1: CN2 terminal, 6-pin connector, 9-pin connector

[SMH— e 1o
ISMH2-++swsss_jmes
ISMH2-*+++++4_AZ#+*
(1.0 to 2.5 kW)

S6-C6: CN1 terminal (DB15)

S81-C2: CN2 terminal, 20-18 military spec. plug (elbow), 20-29 military
spec. plug (elbow)

[SMH— e 17
ISMH2-++swsss_es
ISMH2- 4+ AZ*+*
(3.0 to 5.0 kW)

S6-C6: CN1 terminal (DB15)

S81-C3: CN2 terminal, 20-22 military spec. plug (elbow), 20-29 military
spec. plug (elbow)

ISMH3-+rwee ) 1o
ISMH3-F+ssses_ e
ISMH3-++++e4_AZ#+*
(0.85 to 1.8 kW)

S§6-C6: CN1 terminal (DB15)

S81-C2: CN2 terminal, 20-18 military spec. plug (elbow), 20-29 military
spec. plug (elbow)

ISMHB-+wwwee_ )17+
ISMH3-#+ssss_ s
ISMH3- ++e+s_Agw+»
(2.9 t0 7.5 kW)

S6-C6: CN1 terminal (DB15)

S81-C3: CN2 terminal, 20-22 military spec. plug (elbow), 20-29 military
spec. plug (elbow)

If you prepare cables yourself rather than using Inonvace matching cables, connector kits are
required. If you select Inovance matching cables, no connector kit is required.

Battery Kit of Absolute Encoder Motor

If an Inovance absolute encoder motor is used, the optional battery kit S6-C4 (battery and
battery box) is required besides the applicable cables.

Table 2-6 Communication cable

Cable Model Description
S6N-L-T00-3.0 Servo drive to PC communication cable

S6-L-T04-0.3 Communication cable for multi-drive parallel connection Servo
S6-L-T04-3.0 drive to host controller communication cable
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2.4.3 Cables Applicable for ISMG Series Servo Motors (Communication Cables

Included)
Table 2-7 Servo motor cable
ltem Servo motor encoder cable
L=3.0m L=5.0m L=10.0m
ISMG1(G2)-*******. AZ*** S6-L-P021-3.0 S6-L-P021-5.0 S6-L-P021-10.0

Appearance of the servo motor encoder cable

L+15 mm

Table 2-8 Connector kit

Motor Model

Connector Kit

ISMG1 (Gz)_*******_As***

S6-C6: CN1 terminal (DB15)

military spec. plug (elbow)

Note: The servo motor encoder cable does not include a CN1 connector.

Table 2-9 Communication cable

Model Description
S6-L-T00-3.0 |Servo drive to PC communication cable
S6-L-T01-1.0 |Communication cable for multi-drive parallel connection
S6-L-T02-2.0 |Servo drive to PLC communication cable
S6-L-T03-0.0 Plug for t.he .termmatlon resistor for servo drive
communication
Table 2-10 Mounting options
Model Description
ISMG1-B01 Mounting bracket for the ISMG1 natural ventilation motor
ISMG2-B01 Mounting bracket for the ISMG2 natural ventilation motor
ISMG1-B02 Mounting bracket for the ISMG1 forced air ventilation
motor
ISMG2-B02 Mounting bracket for the ISMG2 forced air ventilation
motor
MD500-AZJ-T5 gn\rlzugh-hole mounting bracket for the SIZE-G servo
MD500-AZJ-T6 g:}\r/(;ugh-hole mounting bracket for the SIZE-H servo
MD500-AZJ-T7 Z:}\r/c;ugh-hole mounting bracket for the SIZE-| servo
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2.4.4 Cables Applicable for MS1H Series Servo Motors (Communication Cables

Included)
Table 2-11 Cables applicable for models without a brake
Servo Motor Power Cable and Encoder Cable (Models Without a Brake)
Motor Model
Cable Type L=3.0m L=5.0m L=10.0m

Power cable SV82-L-M00-3.0 SV82-L-M00-5.0 SV82-L-M00-10.0
MS1H1- SFRZ-S

Incremental encoder
MSTHA 555578 | cable S6-L-P000-3.0 S6-L-P000-5.0 S6-L-P000-10.0

Absolute encoder | gq | pop0.30 | S6-L-P020-5.0 | S6-L-P020-10.0

cable

If you select Inovance matching cables, no connector kit is required.

Table 2-12 Cables applicable for models with a brake

Servo Motor Power Cable and Encoder Cable (Models Without a Brake)

Motor Model
Cable Type L=3.0m L=50m L=10.0m
Power cable SV82-L-B00-3.0 | SV82-L-B00-50 | SV82-L-B00-10.0
MS1TH1- A
Incremental encoder
MSTHAr 00525 |cablo $6-L-P000-3.0 $6-L-P000-5.0 S6-L-P000-10.0
Absolute encoder S6-L-P020-3.0 $6-L-P020-5.0 S6-L-P020-10.0

cable
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2.5 Servo System Wiring
Figure 2-13 Wiring of a three-phase 380 V system

Power Supply
Three-phase 380 VAC

Circuit breaker for wiring
Used to protect the power

cable and cut off the circuit
during overcurrent.

24vDC
power supply

Noise filter

Anoise filter is installed to
prevent any external noise
from the power cable. i

24VDC

Electromagnetic
contactor

Turn ON/OFF power of
the servo drive. Install a
surge

Electromagnetic
contactor

Suppressor when using
this contactor.

Servo drive /0
1 terminal

Evacs
{2

D
cabl .

Servo drive Ethernet :
communication cable Servo motor
Servo drive PLC
communication cable [

Servo motor

J

@—)

% Servo motor Et %

The servo drive is directly connected to an industrial power supply, with no isolation such
as transformers. In this case, a fuse or circuit breaker must be connected to the input
power supply to prevent cross electric accidents in the servo system. The servo drive is
not configured with a built-in protective grounding circuit. Connect a residual current device
(RCD) against both overload and short-circuit, or a specialized RCD combined with protective
grounding.

Do not use magnetic contactors for running or stopping the servo motor. As a high-inductance
device, the motor generates instantaneous high voltage, which may damage the contactor.

Pay attention to the power capacity when connecting an external control power supply or a
24 VDC power supply, especially when the power supply is for powering up multiple drives
or brakes. Insufficient power supply will lead to current insufficiency, thus causing a drive or
brake failure. The brake shall be powered up by a 24 VDC power supply. The power must
match the motor model and meets the brake requirements.

Note 1: Remove the jumper between terminals Fs and C of the servo drive when connecting
a regenerative resistor.

Note 2: CN3 is a communication output port. CN4 is a communication input port.
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3.1 Power Supply/Drive Unit Installation
3.1.1 Installation Environment

« Installation location

1) Ambient temperature: Ambient temperature has a great effect on the AC drive life. The
operating temperature of the AC drive shall not exceed the allowable temperature range
(-10°C to 50°C).

2) Altitude: When the installation altitude exceeds 1000 m, the IS810 drive device must be
derated according to any recommended capacitance value.

3) Installation surface requirements: The installation surface of the 1IS810 drive device
must be flame retardant. Its structural strength must meet the strength requirements for
device transportation, storage and running under normal conditions to avoid AC drive
device damages due to vibration or excessive deformation of the installation surface. The
installation surface must remain vertical to the horizontal ground and be secured to the

cabinet properly. The installation surface must be able to withstand no less than four times
the total weight of the installed device.

4) Cooling requirements: A large amount of heat may be generated during the operation of
the AC drive. There must be plenty of cooling space in the installation area. Ensure that the
cooling holes of the AC drive cabinet are not blocked.

5) Vibration requirements: Install the servo drive in a place with little vibration. Vibration shall
not be greater than 0.6 g. Keep the servo drive away from devices such as punch presses.
6) Other requirements: Install the servo drive in an environment free from a) direct sunlight,

moisture, and water drops; b) corrosive, inflammable, or explosive gases; and c) grease dirt
and dust.

Figure 3-1 Installation environment requirements

¢ e

e ® 1, N
’ | \

Dust and grease dirt Direct sunlight Strong vibration
The vibration shall not be
greater than 0.6 G.

o
>

e B

(v

% Y

‘ High
temperature

@ and humidity

The operating ambient temperature shall
not exceed -10°C to 55°C.

Inflammable
material

Inflammable, explosive, or corrosive gas Do not install this product on the
surface of material.

7) The drive units must be installed in a fireproof cabinet with doors that provide effective
electrical and mechanical protection. The installation must conform to local and regional laws
and regulations, and to relevant IEC requirements.
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* Environmental conditions

Table 3-1 Installation environment

ltem Description
Operating temperature: -10 to 50°C, air temperature change: less
than 0.5°C/min; derated when the temperature is higher than 40°C,

1.5% deration of rated current per 1°C temperature rise; maximum

temperature: 50°C
Ambient temperature peratu

Storage temperature: -25°C to 70°C
Transportation temperature: -25°C to 70°C

Operating humidity: 5% to 95%, standard
Operating humidity: 5% to 95%. A standard servo drive is not
applicable in an environment or place with corrosive gas.

Relative operating Please purchase a special servo drive with corrosion resistant
humidity casing and protective coating.

Storage humidity: 5% to 95%
Transportation humidity: below 95% at 40 °C.

Degree of protection IP20

. 1000 m; derated when above 1000 m; 1% deration per 100 m rise;
Altitude . .
maximum: 3000 m.
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3.1.2 Product Dimensions and Installation Space Requirements
|. Product Dimensions (mm)

1) Power Supply Unit
Figure 3-2 MD810-20M4T**G*** overall dimensions

—
-

w1
w2 —

300 mm 300 mm water cooled
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Model

MD810-20MAT**G***(W) Lzl Voltage class

[H]: 350 mm
[H1]: 384 mm
[H2]: 400 mm
[W]: 100 mm
[W1]: 50 mm
[D]: 305 mm

45

[H]: 350 mm
[H1]: 384 mm
[H2]: 400 mm
[W]: 200 mm
[W1]: 150 mm
[D]: 305 mm

110

[H]: 350 mm
[H1]: 384 mm
[H2]: 400 mm
160 (Air cooled) [W]: 300 mm
[W1]: 250 mm
[W2]: 150 mm
[D]: 305 mm

380-480 VAC

[H]: 350 mm
[H1]: 384 mm
[H2]: 415.5 mm
160 (Water cooled) [W]: 300 mm
[W1]: 250 mm
[W2]: 150 mm
[D]: 305 mm

[H]: 800 mm
[H1]: 795 mm
[H2]: 832 mm
[W]: 180 mm
[W1]: 105 mm
[D]: 445 mm

355
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2) Drive unit
Figure 3-3 ISB10N50M4T****INT (SIZE 1) overall dimensions

Front view Left view Top view

il
i
i
0
i ;
305 50 -

Figure 3-4 ISB10N50M4T****INT (SIZE 2) overall dimensions

Top view Left view Top view

s 5
/ad)

400
350

[=X="C

o
100 305
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Figure 3-5 ISB10N50M4T****INT (SIZE 3) overall dimensions

Front view Leftview Top view

01

200 305 200

1. Space Requirements

Power supply units are divided into book-type units (100 mm, 200 mm and 300 mm wide)
and vertical units (180 mm wide). The recommended installation methods are single-layer
installation and two-layer installation. The following table shows the minimum clearance
between two layers during two-layer installation. An insulation deflector must be installed in
the lower layer.

Table 3-1 Minimum clearance for power supply unit installation

100 mm wide unit| 200 mm wide unit| 300 mm wide unit| 180 mm wide unit
Iltem - ; .
Book-type unit Vertical unit
S1 =300 mm =300 mm =300 mm =300 mm
S2 =300 mm =300 mm =300 mm =500 mm
S3 =300 mm =300 mm =300 mm -
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Figure 3-6 Space for two-layer installation of a book-type power supply unit
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Installation direction: The product must be installed vertically.
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3.2 Servo Drive Installation
3.2.1 Cabinet-mounted Installation

This product can be installed in a cabinet in a single-row or two-row installation manner. A
book-type unit must be installed closely to avoid product damages during transportation. Do
not install merely two or less servo drives. An insulation deflector may be installed on the
upper unit layer in two-row installation. The through-hole mounting method supports only
single-row installation.

Single-row installation

Book-type unit Vertical unit

Zizizizizizizizizizizizin:

5 . O DT
T
eSO
o = 1 (B Dt
e =
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Two-row installation

Book-type unit Vertical unit

Thermal Thermal
. . insulation
insulation deflector
deflector

- = — =

Illllll T | @l

IIIIIIIIIIIIII Thermal Thermal

| =4 insulation insulation

: deflector deflector
[ T

Note:

An insulation deflector may be installed on the upper unit layer in two-row
installation.

Do not merely install two or less servo drives.

The through-hole mounting method supports only single-row installation.
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3.2.2 Removal and Installation of a Power Supply Unit Cover

Cover Removal

Lift the translucent keypad
cover. Loosen the screws
in the upper cover with a
screwdriver.

Remove the upper cover by
rotating it forward.

Pull the whole keypad box
forward.

Hold the bottom of the lower
cover with your hands.
Remove the lower cover by
rotating it forward.

Insert a tool (screwdriver) into
the clip of the power terminal
cover. Pry the clip.

cover.
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Cover Removal

Align the power terminal cover|Insert the keypad.
with the clip of the bus seat.
Press the power terminal

cover to fix it.

Align the upper cover with the
clip. Press the upper cover to
fix it. Tighten the screw with a
screwdriver.

cover into the bottom end of
the upper cover. Rotate the
bottom end of the lower cover
to fix it.

Insert the top end of the lower | The installation is completed.
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3.2.3 Wall-Mounted Installation

Recommended torque (N.m) for installation:

Item M3 M4 M5 M6 M8 M10 M12
Electric 0.55 1.2 2.8 4.8 13 20 35
connection

Ensure that there is enough product installation space on the left of the power supply unit.

A multi-axis system requires units to be lined up along the top.

Mark the position of tapped holes for installation on the base plate. Drill the holes for fixing the

screws on the base plate.
This product must be installed on the base plate vertically.

Below is the installation diagram:

Figure 3-8 Wall-mounted installation of a power supply unit

-65 -




IS810N-INT Series Servo System User Manual (Brief) Chapter 3 Installation

e Cooling

Make sure that the servo drive is installed vertical to the wall. Cool the servo drive with natural
convection or a cooling fan.

As shown in the preceding figure, keep sufficient space around the servo drive to ensure
cooling by fans or natural convection. Install the cooling fans above the servo drive to avoid
an excessive temperature rise and maintain an even temperature inside the control cabinet.

e Grounding

The grounding terminal must be properly grounded. Failure to comply may cause electric
shocks or malfunction due to interference.

e Cable routing requirements

When cabling the servo drive, route the cables downward (refer to the following figure) to
prevent liquid from flowing into the servo drive along the cables.

Figure 3-10 Cable routing requirements

Make the cable outlet face
downward
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3.3 Servo Motor Installation

3.3.1 Installation Precautions

Install the servo drive in an environment free from corrosive or inflammable gas or combustible
goods, such as hydrogen sulfide, chlorine, ammonia, sulphur gas, chlorinated gas, acid, soda
and salt;

Use a servo motor with an oil seal when the motor is to be used in a place with grinding fluid,
oil spray, iron powder, or cuttings;

Keep the servo motor away from heat sources such as a heating stove;

Do not use the servo motor in an enclosed environment. Working in the enclosed environment
will lead to high temperature of the servo motor, which will shorten its service life.

Table 3-2 Installation precautions

ltem Description

Wipe up the antirust agent at the motor shaft extension before installing

the servo motor, and then apply rust-proof treatment.

@ Prevent shaft extension impact during installation. Failure to comply
will lead to damages to the internal encoder.

Rust-proof treatment

@ Use the screw hole at the shaft end to mount a pulley to the servo
motor shaft with a keyway. To fit the pulley, insert a double-end
screw into the screw hole of the shaft, put a washer against the
coupling end, and then use a nut to push the pulley in.

@ If there is a keyway on the servo motor shaft, mount the pulley by
Encoder using the screw holes at the axle head. For the servo motor shaft
without a keyway, use friction coupling or other similar installation
methods.

@ When removing the pulley, use a pulley remover to protect the shaft
against damages from the load.

@ To ensure safety, install a protective cover or similar device on the
rotary part such as the pulley mounted on the shaft.

\ W [—

: : | Screw

i — *ﬁf
ﬁ"""W Washer

{
‘ﬁL Flange coupling,
pulley
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ltem

Description

Alignment

@ Use the shaft coupling for mechanical connection and align the axis
of the servo motor with the axis of the equipment. When installing
the servo motor, make sure that alignment accuracy satisfies the
requirements as described in the figure to the left. If the axes are
not properly aligned, vibration will be generated and may damage
the bearings and encoder.

Measure the distance at four different
positions on the circumference. The
difference between the maximum and
minimum measurements must be 0.03 mm
or less.

Installation direction

€ The servo motor can be installed horizontally or vertically.

Oil and moisture
countermeasures

1) Do not immerse the servo motor and cables into oil or water during
use.

2) Confirm the IP class of the servo motor when using it in a place with
water drops (Except the shaft-through portion)

3) Mount the motor with the cable outlet facing downwards to prevent
water/oil from flowing into the motor (as shown in the following figure).

o=l |

=

ol |

4) In the environment where the shaft-through portion is exposed to oil
drops, use a servo motor with oil sealing.

5) Observe the following conditions when using the servo motor with oil
sealing:

Make sure that the oil level is lower than the oil seal lip during use;

Avoid oil accumulation at the oil seal lip when the motor is installed
vertically upward.

Stress of cables

4 Do not bend or apply tension to the cables, especially the signal
cables whose core wire is 0.2 or 0.3 mm in diameter. Do not exert
too much tension on the cables during wiring.
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ltem

Description

Connector treatment

Observe the following precautions:

€ When connecting the connectors, make sure that there is no foreign
matter such as waste or sheet metal inside the connectors.

@ Connect the connectors to the main circuit side of the servo motor
first, and make sure that the grounding cable of the power cables
is properly connected. If the connectors are first connected to the
encoder cable side, the encoder may become faulty due to the
potential differences between PEs.

€ Make sure that the pins are correctly arranged during wiring.

@ The connectors are made up of resins. Avoid impacts with the
connectors to prevent connector damages.

€ Hold the servo motor body instead of the cables during
transportation when the cables are well connected. Otherwise, the
connectors may be damaged or the cables may be broken.

@ Do not apply stress to the connectors during wiring if bent cables
are used. Failure to comply may cause damages to the connectors.
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3.3.2 Installation Environment
Table 3-3 Installation environment

Iltem st ISMH Series Motor MS1H Series Motor
Servo Motor

0°C to 40°C (non-freezing). Please perform deration at over 40°C based on
the following coefficients:

Operating Ambient

temperature temperature (°C) 40 45 50 55 60
Derating 1 0952 | 0.901 | 0.855 | 0.781
coefficient

Operating humidity ~ |20%-90% RH (non-condensing)

Storage temperature |-20°C to 60°C (Peak temperature and storage period: 80°C for 72 hours)

Storage humidity 20%-90% RH (non-condensing)

Vibration Below 49 m/s’
Impact Below 490 m/s”
IP65 H1 and H4: IP65 (except for the H1 and H4: IP67
shaft-through portion and connection  |(except for the shaft-
Degree of protection terminals of motor connectors) through portion and
Other: IP67 (except for the shaft- connection terminals of
through portion and motor connectors) |Motor connectors)

Please perform deration at over 40°C based on the following coefficients:
Altitude Altitude (m) 1000 2000 3000 4000 5000

Derating
coefficient 1 0.947 0.887 0.824 0.645

3.3.3 Overall Dimensions of OneCable Servo Motor
1) Dimensions of ISMH2-20C30CD- A***Y-Om19 Servo Motor

KB1

4370

©[20.03A]

32

0
495.0.035

LL LR | LW S RH | WK | W TP KA1 | KB1 | Weight

Modef (mm) | (mm) | (mm) | mm) | mm) | mm) | mm) | @m@m) | mm) | mm) | (k)

ISMH2-20C30CD-

A351Y-Om19 239.5| 45 / 19 / / / M6x18 | 78.4 | 175 7.5

ISMH2-20C30CD-

A331Y-Om19 239.5| 45 36 19 | 1565 6 6 M6x18 | 78.4 | 175 7.5

2) Dimensions of ISMH3-18C15CD-****B-Om19/0m24 and ISMH3-56C30CD-****B- Om24
Servo Motor
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)
g
43.70, o
o
|

QZ0061A

KA1
=

0130

Shaftend Flat key

i LL [ LR [ W | S | RH | WK | W TP | KA1 | KB1 | Weight

(mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (kg)

ﬂg:‘g:gﬁ;w' 214 | 55 / 19 / / /| M6x18 | 94 [143.5| 105
f’;g':g:éf;fw' 214 | 55 / 24 / / /| M8x20 | 94 [143.5| 105
f;g:'g:gi?;ow' 274 | 55 / 24 / / /| M8x20 | 94 [203.5| 14.5
f;g:'g:gf;ow' 274 | 55 | 45 | 24 | 20 8 8 | M8x20| 94 |2035| 145

3.3.4 Overall Dimensions of the ISMH Servo Motor Series

1) Overall Dimensions of the ISMH1 Servo Motor Series (100 W, 200 W, 400 W, 550 W, 750 W,
1.0 kW)

500

[ ]0.06]A
e
U
| I =
[0 o] | <
. LE —\‘
L R A10.02
KW N9 Wh8
KH ‘@7 Ths Q}I‘I
Shaft end dimensions Keyed shaft end dimensions
Motor Model LC LL LR LA LZ LH | LG LE LJ
ISMH1-10B30CB-***Z 40 |103 (136)| 25¢0.5| 46 | 2-¢p4.5 | 34 | 5 | 2.5¢0.3 | 0.5+0.35
ISMH1-20B30CB-***Z 60 | 98 (138) | 30£0.5| 70 | 4-95.5 | 44 | 7.8 | 3x0.3 0.5+£0.35
ISMH1-40B30CB-***Z 60 118 30£0.5| 70 | 4-95.5 | 44 | 7.8 | 3#0.3 0.5+0.35
ISMH1-565B30CB-***Z 80 126 35+£0.5| 90 4-97 | 54| 8 3+0.3 0.5+0.35
ISMH1-75B30CB-***Z 80 1356.5 | 35+0.5| 90 4-97 | 54| 8 3+0.3 0.5+0.35
ISMH1-10C30CB-***Z 80 153.5 |35+0.5| 90 4-97 | 54| 8 30.3 0.5+0.35
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Motor model LB TP LK KH KW | W T Weight (kg)
ISMH1-10B30CB-***Z | 30 8 M3x6 | 16 | 625, | 3 | 3 3 0.59 (0.77)
ISMH1-20B30CB-****Z | 50 14 M5%x8 | 165 | 1145, | 5 | 5 5 1.1(1.4)
ISMH1-40B30CB-****Z | 50 14 M5x8 | 16,5 | 115, | 5 | 5 5 1.6
ISMH1-55B30CB-****Z | 70 19 M6x20 | 25 | 15535, | 6 | 6 6 2.3
ISMH1-75B30CB-****Z | 70 19 M6x20 | 25 | 1555, | 6 | 6 6 2.7
ISMH1-10C30CB-****Z | 70 19 M6x20 | 25 | 1555, | 6 | 6 6 3.2

Note: The dimension unit is mm. The values shown in () are values of servo motor with a

holding brake.

Connector Model

Power Side (Power Brake
Side Included)

Encoder Side

Plastic housing

MOLEX-50361672

AMP172169-9

Terminal

MOLEX-39000059

AMP1473226-1

2) Overall Dimensions of the ISMH2 Servo Motor Series (1.0 kW, 1.5 kW, 2.0 kW, 2.5 kW,

3.0 kW, 4.0 kW, 5.0 kW)

KB2

KB1

(LJ010A

L
b
GShG
- <
=
LK <
A
10.03
G | -E
LL R
KW N9 Wh8

o (7 B

Shaft end dimensions  Keyed shaft end dimensions
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Motor Model Lc m R LA [ Lz KA1 [ KB1 [KA2| KB2 | LG
',§3'\f$2'1°C3OCB' 100 164 (213.5) |45+1| 115 |4-¢7| 88 3‘(‘)'15) 74 (132:2) 10
E;\wz-mcsocs- 100 189 (239) |45+1| 115 |4-97| 88 211295 74 (;?g:g) 10
L§¥$Z'1OC3OCD' 100 | 164 (2135) |45¢1| 115 |4-p7| 88 (i‘(‘)'f) 74 (132:2) 10
E;\wz-mcsooo- 100 189 (239) |45%1| 115 |4-97| 88 211295 74 (;?g:g) 10
L§¥$2'2°C3°CD' 100 214 45¢1| 115 |4-g7| 88 |1445|74 | 1935 | 10
L§¥$2-2503OCD- 100 240.5 451 15 |4-¢7| 88 |169.5| 74 218.5 10
L§¥$2'30C3OCD' 130 2095  |63+1| 145 |4-9| 103 | 136 | 74 | 1885 | 14
L§¥$2'40C3OCD' 130 252 63+1| 145 |4-99| 103 |1785| 74 | 231 14
L§¥$2'50C30CD' 130 294.5 63+1| 145 |4-99| 103 | 221 | 74 | 2735 14

Motor Model LE LJ LB S TP LK KH KW | W T \N(ig)ht
g 2 10C80CB 15,0 312.500.75| 95 | 24 |M8x16| 36 (203, 8 | 8 | 7 (g:ﬂ)
SAZI9G30CB 5.0 312.5:0.75| 95 | 24 |MBx16| 36 203, 8 |8 | 7 (3153)
2 10G30CD 5.0 312.5:0.75| 95 | 24 |MBx16| 36 203, 8 |8 | 7 (gﬂ)
g 2 19C80CD" 1540 31250075 | 95 | 24 |M8x16| 36 (203, | 8 | 8 | 7 (g:gg)
SAZ20G30CD 5.0 312.5:0.75| 95 | 24 |MBx16| 36 203, 8 |8 | 7 | 7.39
g 229G30CP 540 312.5:0.75| 95 | 24 |M8x16| 36 203, 8 |8 | 7 | 855
S 2720C80CD" 1640 3 10.5:0.75| 10| 28 |MBx20| 54 (242, 8 | 8 | 7 |10.73
SpZ40G30CD 6.0 310.5:0.75 | 110| 28 |M8x20| 54 243, 8 | 8 | 7 1543
g 2790G30CP 6.0 3 10.5:0.75 | 110| 28 |M8x20| 54 243, 8 |8 | 7 | 162

Note: The dimension unit is mm. The values shown in () are values of servo motor with a

holding brake.

Connector

Power Side (Power Brake
Side Included)

Encoder Side

Military spec.

MI-DTL-5015 series
3102E20-18P

MI-DTL-5015 series
3102E20-29P
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3) Overall Dimensions of the ISMH3 Servo Motor Series (850 W, 1.3 kW, 1.8 kW)

KB2

KA2

B

[L]0.10/A ©[®0.08A

LJ

¢ LBh7

K]

B
o
9
)

LL

LG | ™5

LE

LR

Shaft end dimensions

KW N9

Wh8

w

Keyed shaft end dimensions

Motor Model LC L R | LA | LZ | KA1 | KB1 |KA2] KB2 LG
ISMH3-85B15CB- 95 1475
iy 130 | 168.5(2275) | 55¢1| 145 (4.9 103 | | 74| poc | 14
ISMH3-13C15CB- 121 1735
regey 130 | 194.5(253.5) | 55¢1| 145 |4-99| 103 | (5| 74 | ool | 14
ISMH3-18C15CD- 147 199.5
regey 130 | 2205(279.5) | 55¢1| 145 |4-99| 103 | joo | 74 | ool | 14
ISMH3-85B15CD- 95 1475
rgey 130 | 1685(227.5) | 55¢1| 145 |4-99| 103 | | 74 | ool | 14
ISMH3-13C15CD- 121 1735
regey 130 | 194.5(253.5) | 55¢1| 145 |4-99| 103 | (0| 74 | oo | 14
Motor Model LE LJ IB| S | TP |LK| KH | kw |w | T W(ek'gg)m
ISMH3-85B15CB- \ 8.23
regey 6+0.3 | 0.5:0.75 | 110| 22 |M6x20| 36 182, 8 | 8 7| tors)
'f'\st'13015CB' 6+0.3 | 0.5+0.75 [ 110| 22 |M6x20| 36 |1835,| 8 | 8 7 10.57
3*Y (13)
ISMH3-18C15CD- , 12.7
regey 6+0.3 | 0.5:0.75 | 110| 22 |M6x20| 36 182, 8 | 8 7 (152)
ISMH3-85B15CD- , 8.23
rgey 6+0.3 | 0.5:0.75 | 110| 22 |M6x20| 36 182, 8 | 8 7| ho73)
l§¥$3'13C1SCD' 6+0.3 | 0.5£0.75 | 110| 22 |Méx20| 36 | 185, | 8 | 8 | 7 18';7

Note: The dimension unit is mm. The values shown in () are values of servo motor with a

holding brake.

Connector

Power Side

(Power Brake Side Included)

Encoder Side

Military spec.

3102E20-18P

MI-DTL-5015 series

MI-DTL-5015 series
3102E20-29P
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4) Overall Dimensions of the ISMH3 Servo

KB2
KB1
[L]0.10[A
\
1|
Dﬂﬁ »Shé
I =
]
[ K e
‘F .
I LE To.03)
LL Ll LR

Shaft end dimensions

W h8
S
Th11

Keyed shaft end dimensions

Motor Series (2.9 kW, 4.4 kW, 5.5 kW, 7.5 kW)

(O[0.08] |

Motor Model | LC LL IR | LA | LZ |KA1|KB1|KA2| KB2| LG
'*§*'\*"Z"'3'29015CD' 180 | 197(273) | 79+1| 200 |4-913.5| 138 (132) 74 (;;;) 18
l§*“f;3'44015CD' 180 | 230(307) |79+1| 200 |4-913.5| 138 (123) 74 é;g) 18
'*f’*'\f'z"'3'55015CD' 180 | 274(350) |113+1| 200 |4-913.5| 138 éﬁ’) 74 égg) 18
oy TTOCISERT 450 | 330(407) 11321 200 |4-9135| 138 (223) 74 é;g) 18
Motor Model | LE LW | B| s | TP | LK |KH|Kw |W| T W(ig’)ht
1§*¥;3'29C150D' 3.20.3|0.3:0.75 114.3| 35 |M12x25| 65 |303,| 10 | 10| 8 | 15(25)
[§*¥?3'44C15CD' 3.2:0.3]0.3:0.75| 114.3| 35 |M12x25| 65 |303,| 10 | 10| 8 |19.5(30)
1§*nle-|3-5sc1sco- 3.2#0.3/0.3+0.75| 114.3| 42 |M16x32| 96 [374,| 12 |12 | 8 | 28(38)
[§*¥;3'75C15CD' 3.2:0.3|0.3:0.75 114.3| 42 |M16x32| 96 |373,| 12 | 12| 8 |32 (42)

Note: The dimension unit is mm. The values shown in () are values of servo motor with a

holding brake.

Connector

Power Side

(Power Brake Side Included)

Encoder Side

Military spec.

MI-DTL-5015 series 3102E20-29P

MI-DTL-5015 series 3102E20-29P
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5) Overall Dimensions of the ISMH4 Servo Motor Series (400 W, 750 W)

Shaft end dimensions

$ Shé
LU
=
i = 5
- o X =
LE
LG 4]
LL LR A10.02
KW N9 W h8

Keyed shaft end dimensions

Motor Model IC] LL | (R |LA] Lz [tH[LG] LE LJ
ISMH4-40B30CB-***Z | 60 (]ég) 30£0.5 | 70 | 4-95.5 | 44 |7.8| 3%0.3 |0.5£0.35
ISMH4-75B30CB-**"Z | 80 (]gi'g) 35405 | 90 | 4-¢7 |54 | 8 | 3%0.3 |0.5:0.35

Motor model B| S ™ |LK| KH |kw/w| T W(ekié’)ht
ISMH4-40B30CB-"*"Z | 50 | 14 | M5x8 |165| 113 |5 |5 | 5 |1.7(20)
ISMH4-75B30CB-"**Z | 70 | 19 | M6x20 | 25 | 1553, | 6 | 6 | 6 |2.9(3.3)

Note: The dimension unit is mm. The values shown in () are values of servo motor with a

holding brake.

Connector

Power Side
(Power Brake Side Included)

Encoder Side

Plastic housing

MOLEX-50361672

AMP172169-9

Terminal

MOLEX-39000059

AMP1473226-1
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3.3.5 Overall Dimensions of the ISMG Servo Motor Series
1) Solid shaft, forced ventilation motor (ISMG1) (Unit: mm)

224

82+1 19
diecton g5

B direction

L _M10 ¥ 35
0
0.

318

#10.05 =
B _1 i 0T 1:’,‘65 1L
L]0.05]A}—
a0 ]2] 39 K 40 0200 ~
i 0224 -
L
254
278
5| 10 56-8.74
oS
5]
—1 ,,?

Standard accessories: Type A round parallel key 12 * 8 * 56
Refer to GB/T1096-2003

Connector Encoder Side

Military spec. MIL-DTL-5015 series 3102E20-29P

Motor Model L (mm) K (mm) Weight (kg)
1SMIG1-125200D-A31FA 415 285 452
1SMG1-13D20CD-AS31FA 450 12 519
1SMG1 29D200DA31FA 485 354 50
1SMIG1 2852000 A31FA 520 396 66
1SMG1.41D200D-A331FA 59 a1 708

Note:
The standard is A3 series. If you require R1 or U1 series, contact Inovance for customization.

The mounting baseplate is optional, and used only for ISMG1-22D15CD-A331FA and ISMG1-
30D15CD-A331FA or when required. A K value indicates the mounting baseplate clearance.

The mounting baseplate is optional, and used only when required.
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2) Solid shaft, forced ventilation motor (ISMG2)

(Unit: mm)

1 48.027

Standard accessories: Type A Round parallel key 12 * 8 * 56

Refer to GB/T1096-2003

408

160

Connector Encoder Side

Military spec. MIL-DTL-5015 series 3102E20-29P

Motor Model L (mm) K (mm) Weight (kg)
1SMG2.42D200D-A331FA 575 360 122
1SMG2-57D200D-A31FA 625 370 1413
1SMG2.70D20CD- AS3 1FA 675 470 1564
1SMIG2-80D200DA331FA 725 470 1754
1SMG2-11E20CD.AS3 1FA 625 58 217
ISMG2-94D15CD-A331FA 950 590 267

Note:

The standard is A3 series. If you require R1, U1 or U2 series, contact Inovance for

customization.

The mounting baseplate is optional, and used only when required.
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3.3.6 Overall Dimensions of the MS1H Servo Motor Series

AE

»
) Mooels]
i ﬂ@/ i QQ
— | Ii
| N j
T e
1 al =
— ni
LG
L R
2 g
0
KH-0L Thg
Shaft end Shaft end keyed
Motor Model LC LL LR LA LZ KA1 | KB1 KA2 KB2

MS1H1-05B30CB-A330Z-S 65 40 | 25455 | 46 | 2-9-5 | 40 5 |2.5H1-0.| 0.5+0.35
MS1H1-05B30CB-A332Z-S 97 40 | 251H1-| 46 | 2-1H1-| 40 5 |2.5H1-0.| 0.5+0.35
5
5

MS1H1-10B30CB-A330Z-S 77.5 40 | 254565 | 46 | 2-9-5 | 40 2.5561-1:] 0.5+0.35
MS1H1-10B30CB-A332Z-S 109 40 | 259H1-| 46 | 2-9H1-| 40 2.5H1-1.| 0.5+0.35
MS1H1-20B30CB-A331Z-S 72.5 60 | 30£0.5 | 70 | 4-¢-5| 495 | 7.5 | 3.551 |0.5+0.35
MS1H1-20B30CB-A334Z-S | Over 100 | 60 | 300H1-| 70 |4-0H1-] 495 | 7.5 | 3.551 |0.5+0.35
MS1H1-40B30CB-A331Z-S 91 60 | 301H1-| 70 |4-1H1-| 495 | 7.5 | 3.551 |0.5+0.35
MS1H1-40B30CB-A334Z-S 119 60 | 309H1-| 70 |4-9H1-| 495 | 7.5 | 3.551 |0.5+0.35
MS1H4-40B30CB-A331Z-S 105 60 | 305H4- | 70 |4-5H4-| 495 | 7.5 | 3.554 |0.5+0.35
MS1H4-40B30CB-A334Z-S 128 60 | 308H4- | 70 |4-8H4-| 495 | 7.5 | 3.554 |0.5+0.35
MS1H1-55B30CB-A331Z-S 96 80 | 351H1-| 90 4-1H | 59.5 | 7.7 | 3.751 | 0.5+0.35
MS1H1-75B30CB-A331Z-S 108 80 | 358H1-| 90 4-8H | 59.5 | 7.7 | 3.751 |0.5£0.35
MS1H1-75B30CB-A334Z-S| 140.5 80 | 350.5- | 90 4-0. | 595 | 7.7 | 3.755 |0.5£0.35
MS1H1-10C30CB-A331Z-S 119 80 | 359H1- | 90 4-9H | 595 | 7.7 | 3.751 |0.5£0.35
MS1H4-75B30CB-A331Z-S| 118.5 80 | 358.5- | 90 4-8. | 595 | 7.7 | 3.755 |0.5£0.35
MS1H4-75B30CB-A334Z-S 148 80 | 358H4- | 90 4-8H | 59.5 | 7.7 | 3.754 |0.5£0.35
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Motor model S LB TP LK KH KW w T V\iii:)ht
MS1H1-05B30CB-A330Z-S 8 30 | M3x3 | 155 | 6.2, 3 3 3 /
MS1H1-05B30CB-A332Z-S 8 30 | M31H | 155 | 6.2, 3 3 3 /
MS1H1-10B30CB-A330Z-S 8 30 | M3x3 | 155 | 6.2, 3 3 3 /
MS1H1-10B30CB-A332Z-S 8 30 | M31H | 15.5 | 6.2, 3 3 3 /
MS1H1-20B30CB-A331Z-S 14 50 | M5x5 | 16.5 | 11, 5 5 5 /
MS1H1-20B30CB-A334Z-S 14 50 | M51H | 16.5 | 114, 5 5 5 /
MS1H1-40B30CB-A331Z-S 14 50 | M5x5 | 16.5 | 114, 5 5 5 /
MS1H1-40B30CB-A334Z-S 14 50 | M51H | 16.5 | 114, 5 5 5 /
MS1H4-40B30CB-A331Z-S 14 50 | M518 | 16.5 | 114, 5 5 5 /
MS1H4-40B30CB-A334Z-S 14 50 | M51H | 16.5 | 114, 5 5 5 /
MS1H1-55B30CB-A331Z-S 19 70 | MB61H1 | 25 [1553,| 6 6 6 /
MS1H1-75B30CB-A331Z-S 19 70 | MB1H1 | 25 [1554,| 6 6 6 /
MS1H1-75B30CB-A334Z-S 19 70 | M61H1 | 25 [15545,| 6 6 6 /
MS1H1-10C30CB-A331Z-S 19 70 | M61H1 | 25 [15535,| 6 6 6 /
MS1H4-75B30CB-A331Z-S 19 70 | M61H4 | 25 [1553,| 6 6 6 /
MS1H4-75B30CB-A334Z-S 19 70 | M61H4 | 25 [1553,| 6 6 6 /
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[!SDANGER

Wiring must be performed by authorized and qualified personnel.

Before removing or installing the drive, turn off the power, wait five minutes until the power
indicator becomes off, and verify that the voltage between and © is zero using a multimeter.

Perform wiring after the servo drive and motor are installed properly. Failure to comply will
result in electric shocks.

Do not damage the cables, lay them under large tension or pressure, or hang them. Failure to
comply may result in electric shock.

Insulate the power terminal connectors to prevent electric shocks.

The specifications and installation methods of external cables must comply with the applicable
local regulations.

The cables described in Table 4-5 must be made of copper and the grounding cables must be
yellow-green cables.

The entire system must be grounded.

mCAUTION

Carry out wiring correctly. Failure to comply will result in abnormal actions of the servo motor
and personal injuries.

Prevent incorrect terminal connection. Failure to comply may result in damages to the
terminals.

Connect the electromagnetic contactor between the power supply and main circuit of the
drive (L1, L2 for single-phase, R, S, T for three-phase). If no electromagnetic contactor is
connected, a fire may occur when a fault occurs and continuous large current flows through
the product.

Use the ALM (fault signal) to cut off the main circuit power supply. When the braking transistor
becomes faulty, the regenerative resistor may become overheated, causing a fire.

Before power-on, check the voltage specifications of the drive. Check whether the input power
supply is correct (380 VAC to 480 VAC, 50/60 Hz).

Do not reverse the flywheel diode. Failure to comply will damage the product and affect signal
output.

Servo drive

External 5-24 VDC

Relay
(D10
(i (
W‘
DO1+ flywheel diode
External 0 V

X

Use a noise filter to reduce electromagnetic interference on electronic devices around the
product.

4

-81-



IS810N-INT Series Servo System User Manual (Brief) Chapter 4 Wiring

For the power supply and the main circuit connection, make sure that the main circuit power
supply is cut off and the servo changes from the ON state to the OFF state after the alarm
signal is detected.

Connect the U, V, and W cables of the servo drive to the U, V, and W terminals of the motor
directly. Do not connect an electromagnetic contactor. Failure to comply may result in
abnormalities and faults.

4.1 Terminals in a Power Supply Unit

An MD810 power supply unit must be purchased before the use of this product. For the
terminal specifications of the power supply unit, refer to the User Guide MD810 Series AC
Drive Multi-axis System.

4.2 Terminals in a Drive Unit

4.2.1 Terminal Arrangement in a Drive Unit
Figure 4-1 Terminal arrangement in a drive unit

STO connection terminal RJ45
24V power input ~ AX2 STO- ~AXTsTOS | communication
“““ 1 ST, I terminal

GND | 1 1GND 2 26N

_____ Axis1 AXis2

ID1H

? ID1L 24y | T24V

1D2H coMm- | COM-

ID2L
com+| COM+

DO1+ | DO2+

CN2ener ﬁ DO2-

CN3Jecatour DI1 DI

DI6
CN4/ecatin P | ==

DI3 DI7

HDI8
CN6/CNS HDI4+ | FPIST)

menadl
HDI4- | HDI8-

Rl
I
Hpi4 | HDI8

+5V

Brake

U terminal

Y e m— |
\ D | PTC+|
w : BRAKE|BRAKE :

| -OUT | -COM | | L |
EE | |

| |

| | L
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4.2.2 Function Description of Terminals in Drive Unit
Table 4-1 Terminal names and functions

E;mg‘;l Terminal Name Terminal Function
+, - Power input terminals Bus input
. . Connected to the U, V and W phases of
u,Vv,w Servo motor connection terminals the servo motor. P
Two grounding terminals of the servo
drive are respectively connected to
PE Ground those of the ;F))ower stljpply and the servo
motor.
CN1 Control signal terminal Digital signal input/output
Connected for transmitting background
CN2 EtherNET communication terminal |communication signals and online
upgrade signals
EtherCAT network ports for connecting
CN3/CN4  |EtherCAT communication terminal |CN3(OUT) to the next slave and CN4(IN)
to the host controller or previous slave
CN5/CN7  |Encoder 1 terminal (DB15) Encoder signal frequency division output
and full closed-loop signal input (port 1)
CN6/CN8 Encoder 2 terminal (DB9) Connecteq for transmitting servo motor
encoder signals (port 2)
BRAKE-OUT Brake terminal Connected to the servo motor brake
BRAKE-COM terminal
RJ45A/RJ45B |RJ45 communication port E:;fa% Connected to the external LCD
STO AX1/AX2 |STO connection terminal Safety function terminal
External 24 V control power and brake
24 V/ICOM |24 V power port power input ports. For usage details,
refer to section 4.3.3.
External 24 V control power and brake
24 V/ICOM |24 V power port power input ports. For usage details,

refer to section 4.3.3.
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4.3 Connection of the Power Supply Unit to the Drive Unit

4.3.1 Power Connection Through the DC Bus

Remove the display cover of the drive unit. Connect the power supply unit to the drive unit
with the DC busbar.
Caution!

The preinstalled connector (busbar) is used for electrical connection of the device. Connection
with a wire other than the busbar cannot guarantee device stability and safety.

(1) Loosen the screw of the manipulator. Remove the cover and the manipulator, as shown in
the following figure:

Lift the operator cover. Remove the screw

shown in the figure. Remove the cover and
the manipulator to expose the copper
busbar.

Caution! Before removing the cover, ensure that the machine is powered off for over
10 minutes.

(2) Loosen the screw of the DC busbar. Turn over the DC link bridge.

Note: For the 50 mm wide model, the rotationally-connected busbar is not pre-installed on the
complete machine, but put in the packaging box. Remove the busbar terminal screws before
busbar installation.

Turn over Turn over

Power supply
unit

Drive unit  Drive unit Drive unit

(3) Tighten the screws. Calibrate the torques of all screws. Recommended torque: 2.6-3 N-m.
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4.3.2 PE Connection

Properly ground every device in the system! Connect the power supply unit, drive unit, and
components such as the filter and reactor to the PE copper bar in the cabinet using the star
connection method, as shown in the following figure:

Figure 4-2 PE connection

! Filter
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4.3.3 24 V Control Power Supply

The power supply of the drive unit is divided into the control part and the power part. The
control part is preferentially powered by the DC busbar that is connected to the power supply
unit. It is recommended to synchronously connect the 24 V switch-mode power supply of the
drive unit to an external power supply. This ensures that power supply to the control part of
the drive unit is not affected after stop due to any fault of the power supply unit.

Note that the 24 V terminal in the drive unit must be correctly connected as shown in the
following figure:

Figure 4-3 Cascade of multiple 24 V control power supplies

| 24V power
| interface for the
| previous device
L

|

I
3 24V power |
I interface for the |
! next device |
I
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4.3.4 Shield Grounding and Hose Clamp
To ensure device stability, fix the exposed shield of cables to the shield support with a hose
clamp to ensure grounding of the shield, as shown in the following figure.

Figure 4-4 Shield grounding and hose clamp application

Hose clamp (Optional)

Fix the exposed shield
of the cables to the
shield support with a
hose clamp to ensure
grounding of the shield.

Shield support (Optional)
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4.4 Connection of the Drive Unit to the Motor
4.4.1 Grounding Requirements
Properly ground the PEs of the servo drive and servo motor.

4.4.2 Connection to a OneCable Series Servo Motor
Figure 4-5 Example of drive unit output connection to the servo motor

Effect diagram after fixing is
completed
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Table 4-2 Connectors of OneCable cables on the servo motor side

Connector Appearance Terminal Pin Layout Frame Size of Applicable Motor

Signal Color
u Blue 100
\Y Black 130
w Red
Yellow/
PE Green
1 +5V Red
2 oV Black
3 PS+ Yellow
Yellow
4 PS- |and black
Shield .
5 Schermo White

Frame size of motor: indicates the width of the installation flange.

The cable colors are subject to the actual cables. The cable colors mentioned in this user
guide are colors of Inovance cables.
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4.4.3 Connection to an ISMH Series Servo Motor
1. Power Cable Connection
Figure 4-6 Example of servo drive output connection to the servo motor

Table 4-3 Connectors of power cables on the servo motor side

Connector
Appearance

Terminal Pin Layout

Frame Size of

Applicable Motor

MIL-DTL-5015 series 3108E20-18S military

spec.

20-18 military spec.

New Structure Old Structure Color
Pin No.| Signal |Pin No.| Signal

B U B U Blue
| \% | \% Black
F W F W Red
G PE G | PE | how
reen

Brake

C | (without

positive

E and
negative)

100
130

-90 -




Chapter 4 Wiring IS810N-INT Series Servo System User Manual (Brief)

Connector . . Frame Size of
Appearance LBl R Lepen: Applicable Motor

MIL-DTL-5015 series 3108E20-22S military
spec.

20-22 military spec.

Y Series Terminal | Z Series Terminal
Definition Definition Color
Pin No.| Signal |Pin No.| Signal
A U A U Blue
C Vv C Vv Black
E w E w Red
F PE F PE | ohow
reen
Brake
B (without
positive
D and
negative)

Black 6-pin connector

Pin No. Color
1 White
2 Black
4 Red
5 Yellow/Green
3 Brake
6 (without
positive and
negative)
Recommendation:

Plastic housing: MOLEX-50361736; terminal:
MOLEX-39000061

-91-



IS810N-INT Series Servo System User Manual (Brief) Chapter 4 Wiring

Connector . . Frame Size of
Appearance LBl R Lepen: Applicable Motor

4-pin connector

[@
OIS

40 (X series)

Pin No. Signal Color 60 (X series)
1 u Blue 80 (X series)
2 Vv Black
3 W Red
4 PE Yellow/Green

Recommendation:

Plastic housing: Zhejiang CWB EL-4A;
terminal: Zhejiang CWB 421.6003.0

NOTE
Frame size of motor: indicates the width of the installation flange.

The motor cable colors are subject to the actual cables. The cable colors mentioned in this
user guide are Inovance cables.

2. Encoder Cable Connection
e Connection of the bus incremental encoder
Figure 4-7 Example of connecting encoder signal cables

The encoder cable colors are subject to the actual cables. The cable colors mentioned in the
user guide are Inovance cables.
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Table 4-4 Connectors of IS810N series 20-bit encoder cables on servo drive side

Connector Appearance Terminal Pin Layout

Pin No. Signal
1 PS+
2 PS-
Viewed from 7 +5V
this side 8 GND
Housing PE

Recommendation:

(SZTDK), black housing

Plastic housing of plug on cable side: DB9P

Core: DB9P soldering plug (SZTDK), blue rubber

Table 4-5 Connectors of IS810N series 20-bit encoder cables

(MIL-DTL-5015 series 3108E20-29S military spec.)

Connector Appearance and Pin Layout

Frame Size of
Applicable Motor

Encoder cable Encoder connection
cconnector Socket

Connect to
CN2 of the

Pin No. | Signal | Color
A | PSt |Twisted- po B Tl soss
B PS- pair
G | +5v G | +5V | Red
H GND H GND White
J_ | Shield J | Shield

100
130
180

Frame size of motor: indicates the width of the installation flange.
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Table 4-6 Connectors of IS810N series 20-bit encoder cables (9-pin connector)

Connector Appearance and Pin Layout A';;a"?:bizﬁoc:)r
Enf;::;cctisle Encoder cable connector
40
60
Connectto (I 80
CN2 of the "|©|
drive | (,1 j
9-pin connector I
@)@ @]
[@
Viewed from
Pin No. | Signal Pin No. | Signal | Color
3 PS+ Twisted- 3 PS+ Yellow
6 PS- pair 6 PS- Blue
9 +5V 9 +5V Red
8 GND 8 GND White
J Shield
Recommendation:
Plastic housing: AMP 172161-1;
Terminal: AMP 170359
Frame size of motor: indicates the width of the installation flange.
Table 4-7 Pin relationship of IS810N series 20-bit encoder cables
. . Motor Side
DBO on Servo Drive Side Function Description 9-pin 20-29 Aviation Plug
Signal Pin No. Pin No. Pin No.
PS+ 1 Serial communication signal + 3 A
PS- 2 Serial communication signal - 6 B
+5V 7 Encoder +5 V power supply 9 G
GND 8 Encoder +5 V power ground 8 H
PE Housing Shield 7 J

It is recommended that the 22—-26AWG cables and matching AMP170359-1 terminals be used for the
10B, 20B, 40B, and 75B series motors. If longer cables are required, cables with a larger diameter
should be used, as described in the following table.

Table 4-8 Recommended cable sizes

Cable Size Q/km Allowed Cable Length (m)
26AWG (0.13 mm2) 143 10.0
25AWG (0.15mm2) 89.4 16.0
24AWG (0.21mm2) 79.6 18.0
23AWG (0.26mm?2) 68.5 20.9
22AWG (0.32mm?2) 54.3 26.4

If cables sized greater than 22AWG are required, contact Inovance.
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e Absolute Encoder Installation
Installation of the Battery Box for the Absolute Encoder
Battery box model (optional): S6-C4
This model includes:
One sheet metal bracket
One plastic box
One 3.6 V/2600 mAh battery
Two M3x10 flat-head screws
One M3x10 pan-head screw
Terminal block and crimping terminal
Installing the battery box:
Figure 4-8 Installation diagram of a battery box for a size-A absolute encoder

Step 2

Fasten the battery box with two flat-head screws (refer to Figure 4-5).

The flat-head screws correspond to the flat-head slots.

Removing the battery box:

The battery may encounter leakage after being used for a long time. Replace it every two
years.

Remove the battery box in procedure reverse to the preceding installation procedure.

When closing the battery box cover, prevent squeezing the connector cables.
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When closing the battery
box cover, prevent the
connector cables from

\ being pinched.

Note: Improper use of a battery may result in battery leakage which will corrode the
components or cause the battery to explode. Observe the following precautions during use:

Ensure correct battery polarity when installing the battery;

Leaving a battery that has been used for a long time or is no longer useful inside a device
can cause battery leakage. The electrolyte inside the battery is highly corrosive, not only
corroding nearby components, but also increasing the short circuit possibility. Replace the
battery periodically (recommended period: 2 years).

Do not disassemble the battery as electrolyte spray may cause personal injuries.
Do not throw a battery into fire as this may cause the battery to explode.

Prevent battery short circuits, and do not strip the battery tube. It is dangerous for a metal
item to contact both electrodes of the battery, as it may cause a high current, weakening
the battery power and probably causing explosion of the battery due to severe heating.

Do not charge the battery.
Dispose the battery according to local regulations.

Selecting a battery:
Select an appropriate battery according to the following table.

Table 4-9 Battery description for absolute encoders

Rating L
Battery Spec. ltem Vi el e Condition
External battery voltage (V)| 3.2 3.6 5 In standby mode*2
Circuit fault voltage (V) 2.6 In standby mode
Output: 3.6 V, |Battery alarm voltage (V) 2.85 3 3.15
2500 mAh ) 2 ) During normal
operation*1
Recommended |Battery cu_rrent ) 10 ) In sf[andby mode, axis
manufacturer |consumption (uA) static
and model: ) 80 ) In st{:mdby mode, axis
Shenzhen rotation
Jieshun, Battery operatin
LS14500 tempe¥at5re (°C§; 0 i 40 |same as motor ambient
Battery storage temperature
tempe);ature ?"C) -20 ) 60

The preceding data is measured at the ambient temperature of 20°C.
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Note 1: During normal operation, the absolute encoder supports one-turn or multiturn data
counting and transmitting/receiving. After connecting the absolute encoder properly, turn on
the power to the servo drive, and the encoder enters normal operation state and transmits/
receives data after a delay of 5s. When the encoder switches from standby state to normal
operation state (power turned on), the motor speed must not exceed 10 RPM. Otherwise, the
servo drive reports Er.740, and you need to power on the servo drive again.

Note 2: Standby state: The servo drive is not powered on, and the external battery is used for
multi-turn data counting. In this case, data transmitting/receiving is not performed.

Battery service life:

The calculation below only considers the encoder’s current consumption and does not cover
current consumption of the battery.

Assume that:

Normal operation time of servo drive: T1

Motor rotating time after power-off of servo drive: T2
Motor rotating stop time after power-off: T3 (unit: hour)

Example:
Table 4-10 Theoretical battery service life of an absolute encoder
ltem Time Arrangement 1 Time Arrangement 2
Number of days the
battery works under
different working 313 52
conditions in 1 year
T1 (hour) 8 0
T2 (hour) 0.1 0
T3 (hour) 15.9 24

Yearly consumption = (8H x 2uA + 0.1H x 80uA + 15.9H x 10uA) x 313 + (OH x 2uA + OH x
80UA +24H x 10uA) x 52 = 70 mAH

Theoretical battery service life = Battery capacity/Yearly consumption = 2600 mAH/70 mAH =
37.1 years
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2. Wiring of Battery Box and Signal Wires
Figure 4-9 Example of wiring of the battery box and signal wires for an absolute encoder

Color of the battery box outer lead:
Figure 4-10 Battery box outer lead of the absolute encoder

Red: +

Store the battery box at the required ambient temperature and ensure the battery is in reliable
contact and has sufficient capacity. Otherwise, position information loss may occur in the
encoder.
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Table 4-11 Connectors of IS810N series absolute encoder cables
(MIL-DTL-5015 series 3108E20-29S military spec.)

Frame Size of

Connector Appearance and Pin Layout e [ e

Encoder cable Encoder connection socket
connector

Connect
to CN2 of
the drive

MIL-DTL-5015 series 3108E20-29S
military spec.

9-pin connector

Viewed
from this
side

100
Pin No.| Signal | Color |Remarks 130
A PS+ | Yellow 180
Yellow | Twisted-
B PS- and pair
black
E Battery +| Blue
Blue _
F Battery - | and
black
G +5V Red
H GND | Black -
J Shield
Pin No.| Signal | Remarks
A PS+ | Twisted-
B PS- pair
E Battery +
F Battery - -
G +5V
H GND
J Shield i

Frame size of motor: indicates the width of installation flange.
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Table 4-12 Connectors of IS810N series absolute encoder cables (9-pin connector)

Frame Size of

Connector Appearance and Pin Layout Applicable Motor

Encoder cable Encoder cable

connector connector

Connect
to CN2 of
the drive

Viewed from
Viewed th% =
from this
side

©e®
o

40
60

©)
@@®

80
Pin No.| Signal | Color |Remarks
A PS+ | Yellow
Yellow _
B PS- and
black
Pin No.| Signal | Remarks E |Battery +| Blue
1 Battery + Blue .
4 Battery - ) F |Battery-| and TW'Ztifd'
3 S+ _ black | P
5 PS- TW|st.ed- G +5V Red
9 5V pair H GND | Black ]
7 Shield i

Recommendation:
Plastic housing: AMP 172161-1;
Terminal: AMP 770835-1

Frame size of motor: indicates the width of the installation flange.
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4.4.4 Connection to an ISMG Series Servo Motor
1. Power Cable Connection
Figure 4-11 Example of drive unit output connection to an ISMG series servo motor

Effect diagram after fixing is
completed

The specifications and connections of external main circuit cables must comply with local
regulations and related IEC requirements.

To avoid equipment damages or operating faults, do not connect a capacitor or surge absorber
to the output side of the servo drive.

Long motor cables can contribute to electrical resonance caused by distributed capacitance
and inductance. In some cases, this might cause equipment damages in the drive, motor, or
cables. To avoid these problems, install an AC output reactor close to the drive if the cable is
longer than 100 m.

It is recommended to use shielded cable as the output cables to the motor. Connect the shield
with a grounding support fully to the ground, and connect the lead-out wire of the shield to the
PE terminal.

Ensure that the lead-out wire of the motor cable shield is as short as possible, and the width b
is greater than or equal to 1/5 of the length.

Figure 4-9 Lead-out wire of a motor cable shield

PE

For personal safety and reliability of the equipment, it is important to connect PE to an effective
electrical grounding cable. Resistance value of the grounding cable must be less than 10 Q.

Do not connect the PE of the drive to the neutral conductor of the power system.
Use a proper grounding cable with yellow/green insulation for protective grounding conductor.
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Ground the shield correctly.

It is recommended that the drive be installed on a metal mounting surface and ensure proper
contact between the conductive base of the drive and the metal mounting surface.

Install filter and drive on the same mounting surface to ensure the filtering effect.
2. Encoder Cable Connection
Figure 4-13 Example of connecting encoder signal cables

PTC+ and PTC- signals are
connected using the encoder cable

FTC+ PTC-

Table 4-13 Connectors of encoder cables on the servo drive side

Connector Appearance Terminal Pin Layout

Pin No. Signal
1 PS+
Viewed from || ¥ 2 PS-
this side_~"| 7 +5V
8 GND
Housing PE
Recommendation:
Plastic housing of plug on cable side: DBOP (SZTDK), black

housing
Core: DB9P soldering plug (SZTDK), blue rubber
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Table 4-14 Connectors of encoder cables on the servo motor side

Connector Appearance Terminal Pin Layout

MIL-DTL-5015 series 3108E20-29S military spec.

20-29 military spec.

Viewed
from this
side

Pin No. Signal Remarks
A PS+ . .
B PS- Twisted-pair
G 5V . .
H GND Twisted-pair
J Shield -
Table 4-15 Pin relationship of encoder cables
DB9 on Servo Drive Side . o . : Motor Slde. :
Function Description 9-pin 9-pin 20-29 military spec.
Signal Pin No. Pin No. Pin No.
PS+ 1 Serial communication signal + 3 A
PS- 2 Serial communication signal - 6 B
+5V 7 Encoder +5 V power supply 9 G
GND 8 Encoder +5 V power ground 8 H
PE Housing Shield 7 J

Observe the following precautions when wiring the encoder:

Ground the servo drive and shielded layer of the servo motor reliably. Otherwise, the servo drive
will report a false alarm.

It is recommended to use twisted-pair cable sized 26AWG to 16AWG. The differential signals
shall be connected to two corresponding core wires in the twisted-pair cable. The wiring length
shall be as short as possible.

Do not connect cables to the reserved pins.

To determine the length of the encoder cable, consider voltage drop due to the cable resistance
and signal attenuation caused by the distributed capacitance. It is recommended to use twisted-
pair cable sized 26AWG or greater (as per the UL2464 standard) and shorter than 10 m. If the
cable is very long, use the cable of a larger size, as described in the following table.
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Table 4-16 Recommended cable sizes

Cable Size Q/km Allowed Cable Length (m)
26AWG (0.13 mm?) 143 10.0
25AWG (0.15 mm?) 89.4 16.0
24AWG (0.21 mm?) 79.6 18.0
23AWG (0.26 mm?) 68.5 20.9
22AWG (0.32 mm?) 54.3 26.4
21AWG (0.41 mm?) 427 33.5

To determine the length of the signal cable, consider voltage drop caused by the cable
resistance, and pay attention to the power capacity during power distribution, to ensure that the
strength of signals and power arriving at the drive input side is sufficient. Twisted-pair shield
cables sized greater than 26AWG are recommended.

The encoder cable and signal cable must be separated by at least 30 cm.

If the encoder cable is too short and an extension cable is to be added, make sure the shielded
layers of two separate cables are well connected for reliable grounding.

Wiring for Motor Temperature Detection:
Figure 4-14 Example of connecting the PTC+/PTC- signal cables

- R
|. .

PTC+ and PTC- signals are
connected using the encoder cable
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4.4.5 Connection to an MS1H Series Servo Motor
1. Power Cable Connection

Table 4-17 Connectors of power cables on the servo motor side

Frame Size of

Connector Appearance Terminal Pin Layout Applicable Motor

Black 6-pin connector
=

oz
ofsr2]
joia

Pin No. Signal Remarks
1 U White 40 (Z series)
series
i \)lv BR'aZk 60 (Z series)
- ”e y 80 (Z series)
ellow
5 PE Green
3 Brake
(without
6 positive and
negative)
Recommendation:

Plastic housing: MOLEX-50361736
Terminal: MOLEX-39000061
Note: Frame size of the motor indicates the width of the installation flange.

The power cable colors are subject to the actual cables. The cable colors mentioned in this
user guide are colors of Inovance cables.

2. Absolute Encoder Cable Connection
Refer to section 4.4.3 "2 Encoder Cable Connection".
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4.5 Brake Wiring

A brake is used to lock the motor in position when the servo drive is shut down to prevent the
moving part of the machine from falling by gravity or being moved by external force.

Figure 4-15 Positions of brake wiring terminals

Brake terminal

Y e |

BRAKE|BRAKE
-OUT | -COM

Figure 4-16 Application of a motor brake

Prevent movement of workbench

due to external force Servo motor

(built-in motor brake)

External force

Servo motor
(built-in motor brake)
to gravity when the

power is off

Prevent falling due l
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&Caution

Use this built-in brake to keep the stalling status only. Never use this for "Brake" to stop the
load in motion.

Brake coils are of no polarity.
Turn off S-ON after the servo motor stops.

When the servo motor with a brake runs, the brake may generate a click sound, which does
not affect its functions.

When brake coils are energized (the brake is released), magnetic flux leakage may occur at
the shaft end. Thus, pay special attention when using magnetic sensors around the servo
motor.

The connector of the motor brake has no polarity. Users need to prepare a 24 V external
power supply. The following figure shows the standard wiring of the brake signal (BK) and
brake power supply.

Figure 4-17 Wiring for a motor brake

Servo drive
P u Motor
W
W
1
N & : )
I
Encoder 'W i Encoder
(Cusomter’s input brake power signal @
supply) — *24V interface )
1
24 VVDC, refer to actual brake — COM I
current requirements X
BK+ Brake
& ]
o

Pay attention to the following precautions during wiring:

To decide the length of the cable on the motor brake side, consider voltage drop caused by
cable resistance. The input voltage of the brake must be at least 21.6 V.
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4.6 STO Connection

When a fault is detected in the safety circuit, the STO function immediately cuts off the output
current of the controller and stops the output torque of the motor.

STO connection terminal

STO connection terminal definition (Refer to the STO terminal definition of MD810):

Port Type Interface Name Function
1 Shaft 1 STO channel 1 power+
1GND Shaft 1 STO channel 1 power-
AXTSTO 2 Shaft 1 STO channel 2 power+
2GND Shaft 1 STO channel 2 power-
1 Shaft 2 STO channel 1 power+
1GND Shaft 2 STO channel 1 power-
AX2STO 2 Shaft 2 STO channel 2 power+
2GND Shaft 2 STO channel 1 power-

Note: If an external power supply is used, it shall be an SELV circuit power supply with the
following specifications: 24 VDC +10%, 50 mA.
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4.6.1 Application Example of the STO Function
Figure 4-18 Example 1

Emergency (double
stop button contact) Catf g_OLy _3_| E(i 1_3§4

24V

Max. SIL3 PL e

NOTE: THE FINAL SYSTEM PL
IS AFFECTED BY EXTERNAL
CABLE APPLICATION.
CONSIDERATION MUST BE
GIVEN TO FAULT EXEMPTION.

1
I
|
1
I
]

1 2

oV L —O sTO1-

I:—é STO2-

Figure 4-19 Example 2

Safe PLC connection Category 3 IEC 13849

Pulse output
mode

STO™  Max.SIL3PLe
NOTE: THE FINAL SYSTEM
STO2+ PL IS AFFECTED BY THE

SAFETY LEVEL OF THE
J_ 2 EXTERNAL SAFETY PLC.
(4) STOt-
Lo st
Figure 4-20 Example 3
N
Class 1 stop Safety

device

(—
_,“/_ Drive stop

® | STO1+

v

Startup Safety timer STO2+
emergenc ignal
Stgp y STO tensr:ig::tion
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4.6.2 Disabling the STO Function

When the STO function is not used, an external 24 V power supply must be connected. The
following figure shows the specific wiring method of every drive. If multiple drives provide
the STO function, the STO terminal of every drive must be connected to an external 24 V
switching-mode power supply.
Figure 4-21 Positions of STO wiring terminals
STO connection terminal

STO-AX2 STO-AX1

> J N
r1 1GND 2 26N EWGND 2 26N

Siplsiz

Gt U W)

=

External 24 V 1S810
switching power

]

24V ‘7 STO1
0V & ——— STO1GND
AC 220V
4ve . STO2
ov ‘7‘ STO2GND
L

The following figure shows the case where the STO terminals of multiple drives are cascaded
to share one external switching-mode power supply.

Figure 4-23 Wiring case where the STO terminals of multiple drives are
cascaded to share one 24 V power supply

External
24V
switching
power
FrH R 18810 18810

24VHLJE

Second  First
24V 24V
power  power
supply  supply

BE B
24VitLif 24VeL
1

sTo1 $T02 sTO1 sT02

L
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4.7 RJ45 Communication Connection
RJ45 communication interfaces (RJ45A/RJ45B):

RJ45
communication
interfaces
(RJ45A/RI45B)

CAN_H of CANopen/CANIlink

CANH S )
communication signal CAN /CANlink
- open in
CANL CAN_L o_f C_ANop_en/CANImk communication
communication signal
- protocol supported.
Ground of CANopen/CANIink
CGND o "
communication signal
Positive of RS485
RS485+ communication signal _Ufed f(I)rbRS485t |
: internal bus, externa
Negative of RS485 ;
RS485- communication signal keypa(_j, gnd_ PC
commissioning
CGND Ground of RS485 (INoDriveShop)
communication signal
7v Power supply to an external Connect an external LCD

LCD keypad

keypad.

The commissioning operation can be performed by connecting the RJ45 interface at the
back of the external LCD keypad to the RJ45B interface at the top of IS810 using a standard
network cable. The figure shows the interface of 1S810.

The smart operating keypad (model SOP-20) is Inovance's hew-generation commissioning
assistant for the frequency control system and supports products such as IS810, MD810,
MD880 and HE series and vehicle electronic drives. The smart operating keypad has a wide
power supply range and LCD display, supports multibus and applies to the single-motor/multi-
motor drive. The keypad provides the functions such as parameter settings, state monitoring,
simple oscilloscope, parameter copy, fault analysis and locating, program download and USB

relay.

Figure 4-24 Connection to SOP-20 using an RJ45A interface

For usage details, refer to the SOP-20 Smart Operation Panel User Manual.
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4.8 Control Signal Connection (CN1)

Figure 4-25 Pin layout of the control circuit terminal connector of a servo drive
CN1

1. CN1 Terminal

Axis1

+24V

COM-

DO1+
DO1-
DIt
DI2
DI3

PE

R

|
com+ | COM*
| o

[
R
I

[ =

[
HDI4+
[
HDI4-
[
HDI4

[

%

Axis2

i

+24V
|

COM-
I

i
DO2+
—

DO2-
|
DI5
—

DI6
|

DI7
I
HDI8+

.
HDI8-

I
HDI8
—

Table 4-17 DI/DO signal description

Terminal Symbol Terminal Name Terminal Function
Axis 1 Axis 2 - -
+24 V +24V Internal 24 VV power supply, voltage range:
COM- COM- 20 to 28 V, maximum output current: 200 mA
COM+ COM+ Power input (12 V to 24 V)
DO1+ DO2+ S-RDY+ Servo ready
DO1- DO2- S-RDY-
DI1 DI5 P-OT Positive limit switch
DI2 DI6 N-OT Negative limit switch
DI3 DI7 INHIBIT Pulse input inhibited
HDI4+ HDI8+ TouchProbe Touch probe function
HDI4- HDI8- TouchProbe Touch probe function
HDI4 HDI8 TouchProbe Touch probe function
PE PE Shield Signal shielding ground
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2) Wiring
1) DI circuit
DI1 to DI3 interface circuits are the same. The following takes DI1 circuit as an example.
a) When the host controller provides relay output:

® If the internal 24 V power supply of the servo drive is used:

Servo drive

24V
+24 V power supply

COM+

DI1(CMD1) 4.7k ﬁ

"

<

@ If the external power supply is used:

Servo drive
Servo drive
24V External +24 VDC
External +24 VDC oo |
| 28V
~ —Q?VSUPPW T
COM+
- COmM+
DI1(CMD1) 4.7k ﬁ'{
I - r =
DH(CMD1) 4.7k0
% Relay
Relay -
External 0 V External 0 V X
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b) When the host controller provides OC output:
@ If the internal 24 V power supply of the servo drive is used:
Servo drive Servo drive
24v 24V
+24v Sopy +24V oy
PNP
COM+ 5 COM+
4.7k0) :I{ 4.7k0 tl{
DI{CMD1) ﬁ | J DI1{CMD1) o ﬁ
NPN
COM- COM-
2 i
@ If the external power supply is used:
Servo drive
Servo drive
24v

External +24 VDC

1

COM+
DI1(CMD1)
NPMN
External 0 V
NOTE

4.7kQ

External +24 VDC

PNP

COM+

24y

1

External 0 V

PNP and NPN input cannot be applied in the same circuit.

= il

DI1({CMD1)

4.7kQ
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2) DO circuit

DO1-DOz2 interface circuits are the same. The following takes DO1 interface circuit as an
example.

a) When the host controller provides relay input:

Servo drive

External 5-24 VDC

Relay

3¢

+ L

<
External 0 V

NOTE

When the host controller provides relay input, a flywheel diode must be installed; otherwise,
the DO ports may be damaged.

Servo drive Servo drive

External 5-24 VDC External 5-24 VvDC

No relay is connected
| Relay
Y 0
) iy
[ i é
Incorrect polarity of
fywheel diode

v

External 0 V External 0 V

X X
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b) When the host controller provides optocoupler input:

Servo drive

External 5-24 VDC

Servo drive

Optoco
upler

=

~
External 0 V

External 5-24 VDC

No current limiting resistor
P . is connected
/ )
™~ —| ~ Optocoupler
} = {
=
K

4
External 0 V

X

The maximum allowable voltage and current of the optocoupler output circuit inside the servo

drive are as follows:
Maximum voltage: 30 V DC
Maximum current: DC 50 mA

3) High-speed HDI4
a) Differential mode

Host controller

Servo drive

M0

5

¥

ES
1]
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b) OC mode
® When the internal 24 V power supply of the servo drive is used:
Host controller Servo drive Host controller Servo drive
24v 24y
+24 'V power supply
HOl4 240 e su

[ 200 ' 2400
H £l EE:E
I HOI-

P
i :
i CoM- P4 oo

Wrong connection: Pin COM- is not connected, which causes an open circuit.

Li % fal )
Host controller Servo drive
v
v
o
+24V power supply
HDI4 20
My HOI4 24000
H ,\' HOI4- =
|
o
H
H
i
. —
\né‘; 2
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@ When the external power supply is used:
Scheme 1: Using the internal resistor of the drive (recommended)

Host controller

Host controller

Servo drive
External_t24 vDC 24y
HDI 240
Sy HDM+ 200
H —_—
i
Lol HOI4-
7
L
R
[
! i
o
o
! I
[
-
H i
' i
' i
[
o
. ]
External 0 V
Servo drive
24y
External +24 VDC —T
External 0V : 1 HD 2.4k
T
[ HDIa+ 240
H i HOW-
[
[
[
[
o
H
[
[
H I
H i
H
N i
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Scheme 2: Using an external resistor

Host controller Servo drive

24av

External +24 VDC

E' v Hoe |
R1 |l HDie 200

1]

o _ #

xternal 0 V

Host controller Servo drive

24v

I —

External +24 VDC

J SN Hoe
AL topy Howe faily

HDI4- *l*

L]

External 0 V
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Value of resistor R1 is calculated according to the following formula:
LT
Mocrl5 s
RA+240
Table 4-18 Recommended R1 resistance values
VCC Voltage R1 Resistance Value R1 Power
24V 2.4 kQ 0.5W
12V 1.5 kQ 0.5W

The following figures show wrong wiring examples.
Wrong connection 1: The current-limit resistor is not connected, resulting in terminal damages.

Host controller Servo drive

External +24 VDC

External 0 V X

Wrong connection 2: Terminals are not correctly connected, resulting in terminal damages.

Host controller Servo drive
24V
External +24 VDC >>Q
{ v _ou
| )
Ri | p! HOWe 2400
m—— i’ i — -
- L[ HoW
VA
o
! '
! '
i 1
! 1
! i
[
! '
! 1
! 1
! I
! 1
! 1
P
External 0 V X

4) High-speed HDI8

The HDI8 connection method is consistent with the preceding high-speed HDI4 connection
method. Refer to the preceding text.
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4.9 Encoder Signal Frequency Division Output and Full Closed-loop
Signal Input Connection (CN5/CN7)

Figure 4-26 CN5/CN7 terminal

CN5/CN7

1. Terminal CN5/CN7/DB15 Definition

Signal Default Function Pin No. Function
PAO+ 1 Phase A frequency- Phases A+B
PAO- 2 division output signal quadrature
PBO+ 3 Phase B frequency- frequency-division
PBO- 4 division output signal pulse output signal
G | PZO+ 8 Phase Z frequency- Home pulse output
enera PZO- 6 division output signal signal
GND 9, 11,13, 15 Home pulse OC output signal ground
+5V 7 5 V internal power supply,
maximum output current: 200 mA
Reserved 5,10, 12, 14 Reserved

The encoder frequency-division output circuit outputs differential signals via the differential
drive. Generally, it provides feedback signals to the host controller in the closed-loop position
control system. A differential or optocoupler circuit shall be used in the host controller to
receive feedback signals. The maximum output current is 20 mA.
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Host controller Servo drive
Max. output current 20 mA
360 PAOH N
-
PAO- e Cj>—
%o v
> 9 .peo+ ol
P30- / c|>
3
B0 v
360 PZO* 1
PZO- / J>
%O A
GND P GND
:\" |
e}

Z!\_\Caution

Connect the 5 V grounding terminal of the host controller to the GND terminal of the servo
drive, and use shielded twisted-pair cables to reduce noise interference.
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4.10 Communication Signal Connection (CN3/CN4)

1. Communication Networking and Terminals

Figure 4-27 Communication wiring

=
o - i
o 15
| : [ AMBID
=M1 .
Ak i
B [lf=:
= H
7
—.."! 1"l J{;»\'
15810 I5H10N
L*
Figure 4-28 Communication wiring
EtherCAT ﬂ

—{[I8

Communication cable

) 7 for multi-drive-unit

Pl | CN3gearour f'E— parallel connection

||| CNdrcerin

EtherCAT

—{I58

snisin

Drive unit to PLC communication cable
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The CN3/CN4 terminal connectors are EtherCAT network ports, where CN4(IN) is connected
to the host controller, and CN3(OUT) is connected to a slave.

Table 4-19 Pin definition of communication signal terminal connectors

Pin Description  |Pin Layout
1 TX+ Data transmit+
2 TX- Data transmit- 1
2
3 RX+ Data receive+
3
4 - -
4
5 - - 5
6 RX- Data receive— &
7 - - 7
8 _ . 8
Housing PE Shield
2. Selection of Communication Cables
e Selection principle
Specification Supplier
0.2mto10m Inovance
Longer than 10 m Haituo

e Basic information about EtherCAT communication cables of Inovance
1) Cable models are as follows:

TO.

T

Cable Length (Unit: m)

Mark Product Series
S6 S6 series
Mark Meaning
L Line
Mark Meaning
Communication
T
cable

Mark Length Mark Length
0.2 0.2m 20 2.0m
0.3 0.3m 3.0 3.0m
0.5 0.5m 5.0 5.0m
1.0 1.0m 10.0 10.0m

Mark Meaning

= s -

04

EtherCAT multi-drive-unit communication

cable
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2) Cable ordering information:

Material Code Cable Size Length (m) Price (RMB)
15040261 S6-L-T04-0.3 0.3 10
15040262 S6-L-T04-3.0 3.0 25
15041960 S6-L-T04-0.2 0.2 9
15041961 S6-L-T04-0.5 0.5 11
15041962 S6-L-T04-1.0 1.0 15
15041963 S6-L-T04-2.0 2.0 20
15041964 S6-L-T04-5.0 5.0 35
15041965 S6-L-T04-10.0 10.0 60

Cables of 10 m long or shorter must be purchased from Inovance.
Cables longer than 10 m shall be purchased from Haituo.

3) Specifications and characteristics:

Iltem Detailed Description
UL certification Comply with UL certification
CAT.5E cable CAT.5E cable
Double shield Braided shield (coverage 85%), aluminum foil

shield (coverage 100%)

Environmental adaptability

Operating temperature: —30 to 60°C; resistant
to industrial oil and corrosive acid and alkali.

EMC testing standard

GB/T 24808-2009
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4.11 Communication Connection to PC (CN2)
Arrangement of Ethernet(CN2) terminals:

Figure 4-29 Ethernet connector terminal

> r’—‘ CN2ener
l
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Table 4-20 Pin definition of communication signal terminal connectors

Terminal Symbol Pin Description Pin Layout
Ethernet Connection
- Function and
No. | Definition Specification 1
Data 2
1 TX* transmit+ 3
2 TX- traaitr:it- !
CN2 Data 5
3 RX+ receive+ 8
4 R B 7
5 - - 8
6 RX- Data receive—
7 - -
8 - -

Note: Communication cables are the same as cables for multi-device communication

(S6-L-T04).
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4.12 Anti-interference Measures for Electrical Wiring

Take the following measures to suppress interference:

» Ensure that the length of the reference input cable is below 3 m, and the length of the encoder
cable is below 20 m.

» Use a thick cable (above 2.0 mm2 in diameter) as the grounding cable.
@ D class (or higher class) grounding is recommended (grounding resistance is below 100 Q).
@ Use single point grounding.

» Use a noise filter to prevent radio frequency interference. For home application or application
with noise interference, install the noise filter on the input side of the power cable.

» To prevent malfunction due to electromagnetic interference, take the following measures:
® Install the host controller and noise filter as close to the servo drive as possible.
@ Install a surge absorber on the relay, solenoid and electromagnetic contactor coils.
® The distance between a strong-current cable and a weak-current cable must be at least

30 cm. Do not put these cables in the same duct or bundle them together.

O]

Do not connect the servo drive to the same power supply as an electric welder or
electrical discharge machine. When the servo drive is placed near a high-frequency
generator, install a noise filter on the input side of the power cable.

4.12.1 Anti-interference Wiring Example and Grounding

The servo drive uses high-speed switches in the main circuit. Switching noise from these
components may affect normal operation of the servo drive due to improper wiring or grounding.
Thus, the servo drive must be properly wired and grounded. A noise filter can be added if
necessary.

Anti-interference Wiring Example

Figure 4-30 Anti-interference wiring example

i i
i i
I I
! - POWEI” Servo drive !
supply
| wit [ P u |
i Noise [ . i
' fiter ————0——" &= —o— v '
| T N w |
i _ i
| & |
I I
I I
' Encoder '
| signal !
I interface I
i i
| |
i i
| Greater than I
' Greater than > '
! 3.5mm? & || ¢ 3.5 mm !
| Greater than |
! 2.0 mm* !
i i
i i

””””””””””” e;o;;;i;g’.;;;;ﬁa;o;;a‘;g’;l;‘;”""”""”""
NOTE

Use a cable of at least 3.5 mm2 thick as the grounding cable connected to the cabinet
housing. Plain stitch copper wires are recommended.

If a noise filter is used, observe the precautions as described in the “Using Noise Filter"
section.

2) Grounding

To prevent potential magnetic interference, conduct grounding correctly according to the
following instructions.
a) Grounding the motor housing
Connect the grounding terminal of the servo motor to the PE terminal of the servo drive and
ground the PE terminal.
b) Grounding the shield of the encoder cable
Ground both ends of the shield of the motor encoder cable.
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4.12.2 Using Noise Filter

To prevent interference from power cables and reduce impact of the servo drive on other
sensitive devices, install a noise filter on the input side of the power supply according to
the input current. In addition, install a noise filter on the power cable of peripheral devices if
necessary. Observe the following precautions when installing and wiring the noise filter.
Do not put the input and output wires of the noise filter in the same duct or bundle them
together.

Figure 4-31 Separation noise filter input and output cables

Noise
flter 1cl L2c R(S|T

Noise —

fiter 1c | | L2c R|S|T —
— v —
R

— i —
—~

[

fiter 1C| L2C R|S|T

_ J

w lamnt L3
[ g
o

AC power supply

% AC power supply

0
|

I

Noise

U

»
)
-

AC power supply

C

Separate the grounding wire and output power wires of the noise filter.
Figure 4-32 Separation of the noise filter grounding wire and output power wires
X

Noise - 1¢
L filter R
~—~ R
Y 1%
— R
2C

L

AC power supply

+ AC power supply

Use a separate grounding cable as short and thick as possible for the noise filter. Do not
connect the grounding cable to other grounding devices.

Figure 4-33 Single point grounding
v

Lic L2c
Noise J

filter
e s

= AC power supply
E
= AC power supply

Servo
drive
fil 3K
Bt

D
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Grounding the noise filter inside the cabinet

If the noise filter and the servo drive are installed in the same cabinet, fix the noise filter and
the servo drive on the same metal plate. Make sure that the contact part is in good conductive
condition, and ground the metal plate properly.

I

Lic| |Lzc 1

- |

o /—'\ R !
s . 1

& Nt Noise S Servo !

g i filter drive |

o ) T I

Q |

Q w2 |
< ‘ |
I

I

I

— |

| | Servo !

drive I

I

@ |

I

I

I

I

I

I

I

I

I

I

N
i) Groundingt

Figure 4-34 Noise filter grounding

4.13 Cablen Use Precautions

Do not bend or apply stress to cables. The core wire of a signal cable is only 0.2 or 0.3 mm
in diameter. Handle the cables carefully.

In scenarios where cables need to be moved, use flexible cables. Ordinary cables are easily
damaged after being bent for a long time. Cables configured together with low power servo
motors cannot be moved.

If a cable bear is used, make sure:

. The bending radius of the cable must be at least 10 times of its outer diameter.
.Do not fasten or bundle the cables inside the cable bear. The cables can be bundled or

fastened only at the two non-movable ends of the cable bear.

. Cables must not be wound or warped.

The space factor inside the cable bear must not exceed 60%.

Do not mix cables that differ greatly in size. Otherwise, thick cables may crush thin cables.
If thick and thin cables need to be used together, place a spacer plate to separate them.

Figure 4-35 Cable bear

Cable bear

Cable Cable end
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4.14 General Wiring Diagram
Refer to Appendix 2 "General Wiring Diagram".

Note 1: CAT5E double shielded or better network cables are recommended. Both direct-
through and crossover Ethernet cables are allowed.

Note 2: The voltage range and maximum output current of the internal +24V power supply are
20-28 V and 200 mA.

Note 3: HDI4 and HDI8 are high-speed Dls. Use them according to their functions allocated. If
they are used in low speed circumstances, the internal filtering parameters may be increased
according to the function code.

Note 4: Customers need to prepare 5-24 V power supplies for DOs. The DO terminals support
the maximum voltage of 30 V DC voltage and maximum current of 50 mA.

Note 5: Use shielded twisted-pair cables as encoder frequency-division cables, and tie both
ends of the shield to PE. Connect GND and signal ground of the host controller reliably.

Note 6: The internal +5 V power supply supports a maximum current of 200 mA.
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Chapter 5 Keypad

5.1 Introduction to LED Keypad
Figure 5-1 LED keypad appearance

Function

RUN FWD ERRTCRPM A v indicator
z

EVARIUNE S LED display

B6688—-

Operating
keys

® © © © @
MODE A W  SHIFT ENTER

CHARGE
mooA LT

The keypad consists of the 5-digit 7-segment LEDs and keys. The keypad is used for display,
parameter setting, user password setting and general functions operations.

1. Function Description of Keys
Table 5-1 Functions of keys on the keypad

Key Key Name Function Description
® MODE Switch between modes.

MODE Return to the upper-level menu.
L uP Increase the number indicated
A by the blinking digit.

L] Decrease the number indicated
¥ DOWN by the blinking digit.
Shift the blinking digit.
9 SHIFT View the high digits of the
SHIFT number consisting of more than
5 digits.
Switch to the next-level menu.
E:.‘; ENTER Execute commands such as

saving parameter values.
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2. LED Display Area

There are 5-digit LEDs on the LED keypad to display status, parameters, faults, and
monitoring information.

Table 5-2 LED display and actual data

0 7 E

9.0

rrcoaolx| | m
T

[
{8 I I s o T T e = |
[ =

oOOwu| C|Wwru -——|C2
w

o.M | D |wWw o J
=

4 B L v
5.5 c N
n y
6 D o 0 Axis 2
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3. Function Indicator

AL Off: stop-orfault
RUM
indicator
R On:running
— Off: forward running
FWD/REY
indicat S,
ineieator FITIREY On: reverserunning
BRI ITURE On-{green): normal running
ERR/TC/TU
NE -
indicator ERRITC/TUNE . o .
Quick-blinking-(red-4-timesis ). fault-state
ey Frequency-unit: Hz
ey Current-unit:-4&
gty Voltage-unit:-W
Axl, Ax2 DIP-switches for axis selection
This pointindicates thecurrent-operation-axis:
Solid-off. Parameter-ofthe-operating-axis -Ax1
-
Solid-on:-Parameter-of the-operating-axis -Ax2
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5.2 Keypad Display
e Conversion Between Keypad Display and Host Controller Operation Objects

The mapping between the parameter numbers displayed on the keypad and the object
dictionary (hexadecimal index and subindex) operated on the host controller is as follows:

Object dictionary index = 0x2000 + Parameter group No.
Object dictionary subindex = Hexadecimal offset in function code group + 1
Example:

Keypad Display Object Dictionary Operated by the Host Controller
HO00-00 2000-01h
HO00-01 2000-02h
H01-09 2001-0Ah
HO01-10 2001-0Bh
H02-15 2002-10h

The following parts only describe parameter display and setting on the keypad, and you need
to make conversion when performing operations through commissioning software on the host
controller.

e The keypad can display status, parameters, faults, and monitoring information during
running of the servo drive.

1. Status display: Displays the current servo drive status to indicate, for example, whether
the servo is ready or running.

2. Parameter display: Displays the function codes and their values.Fault display: Displays
the faults and warnings occurring in the servo drive.

3. Monitoring display: Displays the current running parameters of the servo drive.
Figure 5-2 Switching between different displayed contents

Fault display
) e
L

e
_ Switch to
""" ® k. group HOB

Power-on »(Status display| PZ::;‘:;E’
o =

L)

Monitoring
display

After you set H02-32, the keypad switches over
the display automatically after motor rotation.

Motor static
After the power is on, the keypad enters the status display mode.
Press the MODE key to switch between modes, as shown in the preceding figure.

e In status display mode, set 2002-21h and select the monitored parameters. When the
motor rotates, the keypad automatically switches to the monitoring display. After the motor
stops, the keypad automatically returns to the status display.

e In parameter display mode, set 2002-21h and select the parameters to be monitored, and
the keypad switches to the monitoring display mode.

e Once a fault occurs, the keypad enters the fault display mode, and all the 5-digit LEDs
blink. Press the ENTER key to stop blinking, and then press the MODE key to switch to
the parameter display mode.

. Status Display (Take the parameter of the operating axis 2 as an example)

N

-135-



IS810N-INT Series Servo System User Manual (Brief)

Chapter 5 Keypad

Display Name Condition Meaning
Parameter display
. . interface after The parameters currently
Operating axis ) . ) )
selecting an axis |displayed on the operation panel
(example) . . .
" using the axis 1 or|are parameters of axis 2.
axis 2 DIP switch
p— The servo drive is in initialization
or reset state.
I~ "— '_I I’— ,’— reset Moment when Aftor initializati )
S . Servo initialization | the servo is er initialization or reset is

(Axis number is not displayed in
reset state.)

powered on

completed, the servo drive
automatically switches to another
state.

nr

Servo not ready

Initialization is
completed, but
the servo drive is

The main circuit is not powered on,
and the servo drive is not ready
for running. For details, refer to

4 not ready. Chapter 9.
I The servo dive s | N et for tre &-ON
I _,. Servo ready ready. signal from the host controller.
m )
"— j‘—‘, serVP being :;h:Cﬁ\;S_N signal The servo drive is in running state.
b running
Displays the current control mode
in hexadecimal.
' 1. PP
! A 3PV
TtoA 4:PT
l:f Control mode 6: HM
I | | 8: CSP
9: CSV
A: CST
' Displays the status of the
EtherCAT state machine.
/ | |1to8 1: Initializing

Communication
state

2: Pre-operational
4: Safe-operational
8: Operational

CN3 connection
indication

CN3 is connected
successfully
when EtherCAT is
output.

CN4 connection

CN3 is connected
successfully when

Segment off: No communication
connection is detected on the
physical layer.

Segment on: A communication

connection is set up on the
physical layer.

— « indication EtherCAT is input.
pr— p— Call a
’__l I - L_ Here corresponding Adrive is online when it is called
I | r— | | Servo online drive using using InoDriveShop.
— — InoDriveShop
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2. Parameter Display (Take the parameter of the operating axis 2 as an example)

The IS810N series servo drive has 14 function groups based on parameter functions. A
function code can be located quickly based on the group it belongs to. For the function code
table, refer to chapter 8.

1) Function code group
Display Name Description

XX: function code group
YY: function code No.

HXX.YY Function code group

For example, H02-00 is displayed as follows:

Display Name Description
Fir1arr 02: function code group
— = F i HO02-

i . il f_ unction code H02-00 00: function code No.

2) Display of data of different lengths and negative number
a) Signed number with 4 digits or less and unsigned number with 5 digits or less

Such a number is displayed on a single page (5-digit LEDs). The highest digit "-" indicates
the negative symbol.

For example, —9999 is displayed as follows:

T

J222.
I I I
O O }

b) Signed number with more than 4 digits and unsigned number with more than 5 digits

The number is displayed in digits from low to high on pages. Each five digits are displayed on a
page. The display method is: content on the current page + number of the current page. As shown
in the following figure, hold down SHIFT for more than two seconds to switch to the next page.
For example, -1073741824 is displayed as follows:

Figure 5-3 Display of -1073741824

Segment "-" in the first left LED indicates the
current page.

4 i A4

- - « e p— « —-— J—
il e 1 i @ — i
SR U A U VAN A N I
T
I Low 4 digits Page 1 TMiddIe4digits Page 2 I—;Ié:]t: Page 3
Segment "." ON in the first left LED for low/middle 4 digits indicates the negative symbol.

Segment "-" ON in the second left LED for high 4 digits indicates the negative symbol.
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For example, 1073741824 is displayed as follows:
Figure 5-4 Display of 1073741824

Segment "-" in the first left LED indicates

the current page

Inlaln Rl el ls R 17
L aocoT e i 11,
Low 4 digits Page 1 Middle 4 digits Page 2 High 4 digits Page 3

3) Decimal Point Display

Segment "." of the unit’s digit indicates the decimal point, and this segment does not blink.

Display Name Description
11 _ 02: function code grou
f, | ’l [ 'l | Function code H02-00 ) group
- - - 00: function code No.
4) Parameter setting display
Display Name Situation Meaning
— Done ) The parameter setting _is
_] (- l . |Parameter setting |completed and stored in the servo
NI Parameter setting |is s ccessful. drive. Then, the servo drive can
- completed execute other operations.
— F.init The parameter | The servo drive executes
I ' I ’ L Parameter initialization parameter initialization. After
I~ 101l restored to default|function is used |initialization is completed, the
- 1 |setting (H02-31=1). control power is on again.
When the user
— password function .
, Error . The servo drive prompts entered
'mlml ’—' 'm Incorrect (H02-30) is used, | p555word error, and you need to
- - password the password enter the correct password.
entered is
incorrect.
L "—-" I FAIL One-key auto- One-key auto-adjustment fails.
F il adjustment fails.
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w

. Fault Display (Take the parameter of the current operation axis 2 as an example)

e The keypad displays the current or historical faults and warning codes. For analysis and
rectification of faults and warnings, refer to Chapter 9.

e When a single fault or warning occurs, the keypad displays the fault or warning code.
When multiple faults or warnings occur, the keypad displays the fault code of the highest

level.

e Setin HOB-33 the historical fault to be viewed and view HOB-34. The selected fault or
warning code is displayed.

e Set H02-31 to 2 to clear information about the latest 10 faults or warnings stored in the
servo drive.

For example, Er.941 is displayed as follows:

Display

Name

Description

—

|

—

—
-

|

I
|

—

Current warning code

E2.: indicates fault or
warning in the
servodrive axis 2

941: fault or warning code

4. Monitoring Display (Take the parameter of the current operation axis 2 as an example)
Group HOB: Displays the parameters for monitoring the running status of the servo drive.

Set H02-32 (Default keypad display). After the servo motor runs properly, the keypad switches
from servo status display mode to parameter display mode and displays the parameters set in

H02-32.

For example, if H02-32 = 00, the keypad displays the value of HOB-00 if the servo motor
speed is not 0.

Function . . .
Code Name Unit Meaning Display Example
3000 RPM display:
It displays the actual lIf, " ; ; ,‘ ,’
Actual motor motor speed after —_
HOB-00 RPM ) .
speed round-off, in the unit of ]
1 RPM. -3000 RPM display:
orarr
e,
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5.3 Monitoring Parameters

Group HOB: Displays the parameters for monitoring the running status of the servo drive.
Group HOB monitoring display is described as follows (Take the parameter of the current

operation axis 2 as an example):

Function

Code Name Unit Meaning Display Example
3000 RPM display:
000
Actual motor It displays the actual —, ’—' I—l L,‘
HOB-00 RPM  \motor speed after round- . )
speed off, in the unit of 1 RPM. -3000 RPM display:
renened
e,
3000 RPM display:
mI=l=l r‘
Speed It displays the current —, ! ! I ! , I
HOB-01 RPM  |speed reference of the . )
reference servo drive. -3000 RPM display:
renened
e,
100.0% display:
_ Iuinln
It displays the percentage P
HOB-02 Internal torque 0.1% of the actual motor output - =
reference ~® ltorque to the rated motor -100.0% display:
torque.
L
Pt
It displays the level states| ~ For example, if DI1 is
of the eight DI terminals: | optocoupler ON and DI2 to
If the upper LED segment DI7 are optocoupler OFF:
is on, it indicates The binary value is 11111110;
optocoupler OFF The value of HOB-03 read by
nqm .
Monitored DI (expressed by "1") the background software is
HOB-03 | - If the lower LED OxFE.
segment is on, it The keypad display is as
indicates optocoupler ON follows:

(expressed by "0").

HOB-03 value read by the
background software is a
hexadecimal number.

1) W& 103 1
Dig D | oia | oz |

NISISTS
|
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Flén;é':n Name Unit Meaning Display Example
. For example, if DO1 is
It displays the level states optocoupler ON and DO2 is
of the two DO terminals: high level:
If the upper LED segment|  The binary value is 10;
is on, it indicates
. The value of HOB-05 read by
t | FF
c;p ocoup e(;(b) ") the background software is
) expressed by . 0x2.
HoB-05 |Monitored DO - If the lower LED segment ; ;
states . e The keypad display is as
is on, it indicates follows:
optocoupler ON ooz
(expressed by "0").
HOB-05 value read by the
background software is a
hexadecimal number. " &
1073741824 reference unit
display:
11O
Woooo
Absolute o)
position It displays the current SHIET
HOB-07 |counter Ref absolute motor position SO0
(32-bit decimal (reference unit). olnlnie i
display) =
o 17
[N
360.0° display:
Mechanical It displays the current
HOB-09 angle p motor mechanical l' |' f I ' ]
angle (p). mINININ
360.0° display:
Rotation It displays the current
HOB-10 |angle (electric ° motoFr)erectric angle 1‘; l; l; |
angle) ' f T,
000 RPM display:
Soeed J00r0r
cc?rereesponding It displays the servo drive _f f ! I' 1 f ,
HOB-11 |to input RpM | SPeed corresponding to
position thel polsmon trefleren_c?jln -3000 RPM display:
a single control period. P ————
reference InInIN]
e,
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Function . . .
s Name Unit Meaning Display Example
0, 1 .
It displays the percentage 100.0% display:
) Average load o of the average load
HOB-12 ratio 0.1% torque to the rated motor I j Il “ "
torque. FNENAN
10000 encoder unit display:
Encoder Encoder position D000
position deviation = Ll l_‘ .,_.' Ll j_l
deviation Input position reference
HOB-15 | counter Enc  lsum (encoder unit) — SHF
(32-bit decimal Total encoder feedback —
display) pulses (encoder unit) S N |
il N N
1073741824 encoder unit
display:
It displays counts and —
displays the pulses fed rl',_’l I
back by the servo motor = Il /
encoder (encoder unit).
Feedback Note: When an absolute sHF
Ise counter d tor i d
HoB-17 |PYlse ! E encoder motor is used, P ——
(32-bitdecimal  —"°  |HOB-17 indicates only L0 g
display) the low 32-bit data of the ' | I I
motor position. The actual
motor position is reflected -
by HOB-77 and HOB-79 )
e
together. e 1177
1
429496729.5s display:
00 C
oI O M
.‘-HJ'—
Igtg%p:\éezr_- It displays counts and — —
HOB-19 |/ - 0.1s |displays the total servo P NEEEEE
bit decimal drive power-on time SEnEnEnEE
display) P : - i
., ..
g 0
e
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Function . . .
s Name Unit Meaning Display Example
4.60 A display:
It displays the effective
HOB-24 Phasg current 0.01 A |phase current value of [ || ] | j' ] j
effective value
the servo motor. I ] || ‘| ] || ]
540.0 V display rectified from
It displays the DC bus 380 VAC:
HOB-26 |Bus voltage 0.1V |voltage of the main —_—
circuit. e 1l
ot
It indicates the 27°C display:
Module o temperature of the power —
HOB-27 temperature c module inside the servo I l' ' I
drive. R
It sets the historical fault
to be viewed. ) PR
0 Current fault 0: Current fault display
HOB-33 |Fault record - 1: Last fault I~
2: Last 2nd fault |1
9: Last 9th fault
For example, when the axis
number is 1:
It displays the fault code If HOB-33 = 0. HOB-34 =
Fault code of selected by HOB-33. E1.941, the current fault
HOB-34 |the selected - When there is no fault, code is 941. Display:
fault record HOB-34 display is "E+Axis —
No.000." =
=

= A -
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Function . . .
s Name Unit Meaning Display Example
If HOB-34=E2.941,
HOB-35=107374182.4
, the current fault code is 941
and the total servo running
time is 107,374,182.4s when
this fault occurs.
It indicates the total servo [FENE NN
i running time when the el I
Time stamp fault displayed in HOB-34
HOB-35 |upon ] occurs o
displayed fault ) ) EHIF
When there is no fault,
HOB-35 display is "0." Ly 01 6
B DI I
e
pura —
(N
1
3000 RPM display:
It displays the servo 1‘ F1riri
Motor motor speed when the 1 NEEIN)
fault displayed in HOB-34 -
HOB-37 |speedupon | RPM |ooiioP _
displayed fault : -3000 RPM display:
When there is no fault, P
HOB-37 display is "0". e
e,
It displays the winding
current effective value of 4.60 A display:
Motor phase U the servo motor phase U
HOB-38 |current upon 0.01 A |when the fault displayed NI
displayed fault in HOB-34 occurs. 11 _I' l_j I ]
When there is no fault, - i
HOB-38 display is "0".
It displays the winding
current effective value of 4.60 A display
Motor phase V the servo motor phase V
HOB-39 |current upon 0.01 A |when the fault displayed 11101
displayed fault in HOB-34 occurs. | | _I' J_j | |
When there is no fault, - i
HOB-39 display is "0."
It displays the DC bus  |537.0 V display rectified from
voltage of the main circuit 380 VAC:
Bus voltage when the fault displayed
HOB-40 jupon v in HOB-34 occurs. ‘minlninln
displayed fault ) S -
When there is no fault, P o i
HOB-40 display is "0." i — i
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Function

s Name

Unit

Meaning

Display Example

Input terminal
state upon
displayed fault

HOB-41

It displays the high/low
level state of the 8 DI
terminals when the fault
displayed in HOB-34
occurs.

The viewing method is

the same as that of
HOB-03.

When there is no fault,
HOB-41 displays that all
DI terminals have a low
level, corresponding to
the decimal value 0.

For example, the value
of HOB-41 read by the
background software is 0x31.

The binary value is
00110001.

Display:

DF_ DS k] Dl
Dig DIE oid oz )

s|5]a]=
1 N

Qutput
terminal

state upon
displayed fault

HOB-43

It displays the optocoupler
on state of the two DO
terminals when the fault
displayed in HOB-34
occurs.

The viewing method is
the same as that of
HOB-05.

When there is no fault,
HOB-42 displays that all
DO terminals have a low
level,

corresponding to the
decimal value 0.

HOB-42 = 3 display:

Position
deviation
counter

(32-bit decimal
display)

HOB-53

Ref

Position deviation = Input
position reference sum

(reference unit) -

Total encoder feedback
pulses (reference unit)

10000 reference unit display:

000

soll Il
-

— o
SHIFT

I
il
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Function ; . .
s Name Unit Meaning Display Example
3000.0 RPM display:
000
W
-
SHIFT
L .}
. |
It displays the actual —
HOB-55 écélé?jl motor | 4 4 RPM |motor speed, in the unit 20000 RPM
P of 0.1 RPM. -3000.
OO
W IO oLC
-
BHIFT
i 0
' _l
540.0 V display:
Control power It displays the control —_ —_——
HOB-57 voltage 01V power DC voltage. '_ ,_jj 1
orened
Example: 2147483647
encoder unit
o0
o o i
Mechanical g displfa;;]s the IC;]W 3.2'?” SHIFT
absolute ate} 0 the mechanica
HOB-58 o Enc position feedback — —
position (encoder unit) when the P I Ry
(low 32 bits) : i 1001011
absolute encoder is used. —
.‘-HJ'—
""“ g
(I |
It displays the high . .
Mechanical 32-bit data of the Example: -1 encoder unit
absolute mechanical position
HOB-60 position Enc feedback (encoder e |
(high 32 bits) unit) when the absolute e !
encoder is used. -
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Function g g -
s Name Unit Meaning Display Example
Example: 32767
Number of It displays the current P ——————
HOB-70 |the absolute r number of the absolute | | | |
encoder turns encoder turns. _, ,_ ] ,_] |
Example:
8388607 encoder unit
Absolute "_" '_ [ I
encoder It displays the single-turn = Ly
HOB-71 |single-turn Enc position feedback of the
position absolute encoder. T
feedback L
L e
il e
Example: 2147483647
encoder unit
N
o o i
Qc?ssi(t)igjrge It displays the low SHIFT
. 32-bit data of the position
HOB-77"|(low 32 bits) BN feedback of the absolute 11010
of absolute encoder = —_ -
encoder ’ ! I I
.‘-HJ'—
""“ g
I |
Abs_qlute It displays the high Example: -1 encoder unit
HOB-79 E:Jisw%r; bits) Enc 32-bit data of the position
9 feedback of the absolute o |
of absolute {
encoder. (AN
encoder =
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Flén;é':n Name Unit Meaning Display Example
Example: 2147483647
encoder unit
oot
w L
. It displays the low
E):?tsl?ng lo- 32-bit data of the position SHIF
HOB-81 |turn os?tion Enc feedback of the rotating — —
feedgack load when the absolute NN EN
(low 32 bits) system works in rotating i [
mode.
."»-iJ-
po —
i |
I |
. It displays the high . .
E):?tsl?nggle- 32-bit data of the position Example: 1 encoder unit
HOB-83 |turn position Enc feedback of the rotating |
feedback load when the absolute
(high 32 bits) system works in rotating e |
9 mode. -
Example: 1073741824
reference unit
e
WO o
. It displays the mechanical BHE
HOB-85 zgtﬁg?t%rlr?ad Reference |absolute position when e —
ogition unit  |the absolute system " P
P works in rotating mode. i [ I I
."»-iJ'-
po p—
[
1
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5.4 Parameter Setting

Parameter setting can be performed on the keypad of a servo drive. For details on the
parameters, refer to Chapter 8. The following figure shows the keypad operation of switching
the position control mode to the speed control mode after the power is on.

Figure 5-5 Parameter setting on the keypad

Servo status - [N}
display ! oot
Servo ready lMoDE °
°

Function code
group display Il_l

lk.’

Function code [ N |
No. display [Ny
ENTER
L
- V¥ p——rs
Parameter ~r e rmnr
value display [ i} [y
ENTER
() MODE
°
Parameter setting [
completed e

MODE: Switch the display mode and return to the upper-level menu.
UP/DOWN: Increase or decrease the value of the current blinking digit.
SHIFT: Shift the blinking digit.

ENTER: Save the current setting value or switch to the next-level menu.

After parameter setting is completed, that is, "Done" is displayed, press the MODE key to
return to the parameter group display (H02-00).
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5.5 User Password

After the user password function (H02-30) is enabled, only the authorized user is allowed to
set parameters; other operators can only view the parameters.

1) Setting a user password
The following figure shows the operation procedure of setting the password to "00001".
Figure 5-6 User password setting on the keypad

Start

Power-on

View value of
HO02-30

l

-
|
I

I
L

I
LN

Ol g ==

I3

No "ENTER"

Last digit
biinking?

\
S
——
|
P
L
N

™
—

N
7

| —1

)
<

Enter preset l_l
Set password password l ’

-—

P——
-
-
-

|
—_

L '
-
-

l "ENTER"

Display
"Error"

Display
"E1.941"

I
= @f

\

|
-
—
-

|
~
-
-
-

l Power-on again

Password takes
effect

l "MODE"
Return to H02-
30 display
NOTE

*1: If the last digit does not blink, password protection is enabled. If the last digit blinks,
password protection is disabled or the correct password has been entered.

When changing the user password, enter the current password so that you enable the
parameter setting rights. Enter H02-30 again, and you can set a new password, according to
the method described in the preceding figure.

2) Canceling user password

Enter the existing user password, and set H02-30 to "00000". Then, the user password is
canceled.

Display "done” I

- 150 -



Chapter 5 Keypad IS810N-INT Series Servo System User Manual (Brief)

5.6 Jog Running

ZﬁCaution

When using the jog running function, set the S-ON signal inactive. Otherwise, this function
cannot be used.

Use the jog running function to perform a trial run on the servo motor and drive.
1) Operation method
Figure 5-7 Jog running setting on the keypad

Start

Power-
on
v
Enter HOD-11 ' ' ’-' ’ ' l
tting interf —’ =
setting interface ' ' —’ ,-'. , '
"SET" SET
v v g -
Displayiniti_?ljog '_' -' '-' '—'
speed 1 =
oo
ALY shiit A
. - \1—,9 _Q -
Set and display ’ ' ' ’ ' ’ '
jog speed =~
L
"ENTER" ENTER
Displa; "JOG",
indicating motor
energized and jog
function enabled
"A/Y"
Make motor rotate
forward/reverse

NOTE

*1: Press the UP or DOWN key to increase or decrease the motor speed for jog running. If the
system exits jog running, the motor speed restores to the initial value.

*2: Press the UP or DOWN key to make the servo motor rotates in forward or reverse
direction. After you release the key, the servo motor stops running immediately.

2) Exiting jog running
Press the MODE key to exit jog running and return to the upper-level menu.
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5.7 DI/DO Function

There are eight DI signals and two DO signals on terminal CN1 of SV820N. HO3 (terminal
DI function allocation and logic selection) and HO4 (terminal DO function allocation and logic
selection) can be used by multiple axes. On any axis, setting and modifying functions of DI
and DO terminals can be performed on the keypad and the last modification prevails.

DIDO Function Definitions

No.

Function
Symbol

Function
Name

Description

Remarks

Description: It consists of three

digits. The first one (from left to right) indicates axis numbers
and last two digits indicate terminal functions.

Input Function Descri

iption

Invalid - In local
mode, servo motor is

S-ON function is only valid in non-bus

triggered.

Servo |disabled. control mode.
01 S-ON . . . .
enabled |Valid - In local mode, |The logic of the corresponding terminal
servo motor is needs to be set to level valid.
enabled.
When the mechanical movement is
) ) out of range, the overtravel prevention
B i\éailnl]ii-b'i:tg(riward drive fynction is implemented.

14 P-OT Iirii?ssl\t/:/\i/tih ) ) . |ltis recommended that the logic of the
Invalid - Forward drive| oo rresponding terminal be set to level
is permitted. valid.

When the mechanical movement is
Valid - Reverse drive |out of range, the overtravel prevention
15years| N-OT _Nt_egati_ve is inhibited. fu.nction is implemented. .
limit switch |Invalid - Reverse It is recommended that the logic of the
drive is permitted. corresponding terminal be set to level
valid.
The logic selection of the
corresponding terminal must be set to
level valid.
Invalid - Mechanical it the |ogic is set to 2 (rising edge
load is out of the valid), the servo drive forcibly changes
31 Home | Home |Home switchrange. |itto 1 (high level valid). If the logic is
Switch switch  |Vvalid - Mechanical ~ |set to 3 (falling edge valid), the servo
load is within the drive forcibly changes it to O (low level
Home switch range. |valid). If the logic is set to 4 (both rising
edge and falling edge valid), the servo
drive forcibly changes it to O (low level
valid).
Invalid - Probe is not . .
Touch triggered. The logic of prqbe is only relevant to

38 Probe1 Probe 1 ; the probe function (60B8h) regardless
Valid - Probe can be | the |ogic selection of terminal.
triggered.

Invalid - Probe is not . .
Touch triggered: The logic cf)f probe is only relevant to

39 Probe 2 ' the probe function (60B8h) regardless

Probe2 Valid - Probe can be P ( ) reg

of the logic selection of terminal.
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Function | Function

N Symbol Name

Description Remarks

Output Signal Function Description
3 Valid - Servo is ready.
01 S-RDY reeart\:lls Invalid - Servo is not |Servo is ready can can be run.

ready.
Invalid - The absolute
value of motor speed
after filter is smaller
than the value of
Motor |function code H06-16;

rotation |Valid - The absolute
value of motor speed
after filter reaches the
value of function code
H06-16
Valid - Servo drive
reports a warning.
10 WARN | Warning |Invalid - Servo drive |-
reports no warning or
the warning is reset.
Valid - A fault occurs
in the servo drive.
11 ALM Fault  |Invalid - Servo drive |-
suffers no fault or the
fault is reset.

02 TGON

DI Function Setting (Taking H03-02 Function Setting as an Example)

A function setting of HO3 group consists of three digits. The first digit is for setting the axis
number and the last two digits are for specific terminal functions. Refer to the red dotted box
below:

Figure 5-8 DI function setting on the keypad

Servo status [N
display )
Servo ready MODE

Function code 5Ty I;;I 3 ST
i L L1
group display ‘I 1L '{ Imin]

Function code
No. display

Axis No. Terminal function
1: Axis 1 31: Home switch

Parameter
value display

Parameter setting
completed
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Example: Set DI1 and DI2 as the home signals of 2 modules respectively. The corresponding
parameters can be set as follows via background software or the keypad:

H0302 = 131

H0304 = 231

Note: Hardware switch setting can be adopted for the logic of the terminal DI based on an
actual situation.

DO Function Setting (When Setting H04-00 Function)

The function number setting of HO4 consists of three decimal digits. The first digit is for the
setting the axis number and the last two digits are for specific terminal functions. Refer to the
red dotted box below:

Figure 5-9 Keypad operation of DI function setting

Servo status I
display (il
Servo ready = MODE F 777777777777 ﬁ‘
ME 0 111
Function code M 1 f‘lg 3 oo } I |
group display | =) | i [ | | Axis No. || Terminal function }
mopef[eNter A | | 11 Axis 1 11: Fault signal ‘
OO0
Function code S Tala s I\_/I -
No. display Ao AL
ENTER |
9
Parameter R ———Y
value display ,’ ,’,’ ,’,’ ,I
Parameter setting =
completed I_II o I’_

Example: Set DO1 and DO2 as the fault signals of 2 modules respectively. The corresponding
parameters can be set as follows via background software or the keypad.

H0400 = 111
H0402 = 211

Note: The hardware switch setting can be adopted for the logic of the terminal DO based on
the actual situation.

- 154 -



Chapter 6 Commissioning Software IS810N-INT Series Servo System User Manual (Brief)

Chapter 6 Commissioning Software
6.1 Basic Setting

Star

Check before R o «  Check the wiring.

running «  Check the environment and
mechanical conditions.

Figure 6-1 Servo drive setting procedure

Power supply «  Connect the power of the control

connection circuit and main circuit.
*  Tum off the S-ON signal.

«  Perform jogging on the keypad.

Jog | - - ——
9 «  Perform jogging on the host controller.
Parameter | +  Set the common parameters.
setting «  Set the relevant parameters in each

control mode.

*  Run the servo drive at low speed for

Servo running —_———— = first-time running.

« Set the relavant parameters to
achieve the required effect.

«  Commission the servo drive.

*  Turn off the S-ON signal.
*  Stop the serve drive upon a fault.
Servostop | T T T T T T T T T T T 7T - Stop the serve drive if the limit switch
is reached
«  Perform emergency stop.
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6.1.1 Check Before Run
Check the items in the following table before running the servo drive and motor.
Table 6-1 Pre-running checklist

Applicable \ No. \ Activity
Wiring
The main circuit power input terminals R, S, and T of the power supply
u] 1 |unit are connected correctly. The input power specifications are 380

VAC to 480 VAC, 50/60 Hz.

The motor shaft main circuit output terminals U, V, and W of the drive
o 2 |unit are properly connected to the power cables U, V, and W of the
servo motor in the correct phase sequence.

The signal wires of the servo drive are connected correctly. The
u] 3 |external signal wires such as the brake and the limit switch wires are
connected reliably.

The servo drive and motor are grounded reliably.

The cable tension is within the permissible range.

The wiring terminals have been insulated.
Environment and Mechanical Conditions

No foreign object, such as wire heads or metal powder which may
m] 1 |cause short circuit of the signal wires and power cables, exists inside
or outside the servo drive.

The servo drive or external regenerative resistor is not placed on

0 2 |flammable objects.

5 3 Servo _motor installation as well as shaft and mechanical connection
are reliable.

o 4 |The servo motor and connected machine are ready to run.

6.1.2 Power Supply Connection
Connect the power supply of the main circuit.

After connecting the power supply of the main circuit, if the bus voltage indicator is in normal
display and the keypad displays “Reset”, “Nrd”, and “Rdy” in sequence, it indicates that the
servo drive is ready to run and waiting for the S-ON signal from the host controller.

6.1.3 Jogging

Perform jogging to check whether the motor can rotate properly without abnormal vibration
or noise. This operation can be performed via the keypad in speed mode, Inovance servo
commissioning software in speed mode and keypad in position mode.

Note:

The acceleration and deceleration time constants of speed/position reference can be set
through H06-12 (2006-0Dh) during jogging.

1) Jogging via the keypad in speed mode

Switch to HOD-11 on the keypad to enter the speed jogging mode, and the keypad displays
the default jogging speed. Press the UP/DOWN key to set the jogging speed, and press the
ENTER key to enter the jogging state. The keypad displays "JOG". Then, press the UP/DOWN
key to perform forward or reverse jogging. Press the MODE key to exit the jogging mode.
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2) Jogging via the Inovance servo commissioning software in speed mode

Open the Inovance servo commissioning software > Special servo function > Speed jog
operating interface. Switch the drive to the non-bus control mode (H02-00 is not 9). After
selecting a corresponding axis from Axis selection, set a jog speed. Switch the servo state to
ON, and perform forward/reverse jogging by pressing and holding the forward/reverse running
arrow.

3) Jogging via the keypad in position mode

Switch to HOD-08 on the keypad to enter the position jogging mode, and the keypad displays
the default jogging speed. Press the UP/DOWN key to set the jogging speed, and press the
ENTER key to enter the jogging state. The keypad displays "JOG-P". Then, press the UP/
DOWN key to perform forward or reverse jogging. Press the MODE key to exit the jogging
mode.

Relevant objects:

) . . Any
Name Joggmg acs:eleratlon/ Settlng & setting Data } Data Uint16
deceleration time constant| Effective . Structure Type
Immediate
. Control Data 0to
Access| RW | Mapping | YES Mode ALL Range | 65535 (ms) Default| 10

Set the time constant for the servo motor to accelerate from 0 RPM to 1000 RPM.

6.1.4 Rotating Direction Selection

Set H02-02 (2002-03h) to change the motor rotating direction without changing the polarity of
the input reference.

Relevant objects:

Name Rotating direction Setting & At stop Data } Data Uint16
selection Effective | Power-on again | Structure Type
Access | RW | Mapping - C[\?Qgg ALL Data Range| O to 1 | Default| 0

It sets the motor forward direction viewed from the motor shaft side.

Value Meaning Description
. When a forward command is input, the motor rotates in CCW
0 CCW direction as the direction viewed from the motor shaft side, that is, the motor

forward direction .
rotates counterclockwise.

. . When a forward command is input, the motor rotates in CW
CW direction as the L ) ) .
1 . . direction viewed from the motor shaft side, that is, the motor
forward direction ]
rotates clockwise.

Clockwise
(cw)

Counterclockwise
(ccw)

The change of H02-02(2002-03h) setting does not affect the output pulse form and positive/
negative attribute of monitored parameters of the servo drive.

The direction of "forward drive" in the limit switch function are the same as the direction set in
H02-02(2002-03h).
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6.1.5 Selection of Output Pulse Phase
The output of the servo drive is phase A + phase B quadrature pulse.

The phase relationship between the phase A and phase B pulses can be changed by setting
H02-03 (2002-04h) without changing the motor rotating direction.

Relevant objects:

Setting & At stop Power- Data Data .
Name | Output pulse phase Effective on again Structure ] Type Uint16
) Control
Access | RW | Mapping - Mode ALL Data Range| O to 1 | Default| 0

It sets the relationship between the phase A and phase B pulses on the condition that the motor rotating
direction remains unchanged when pulse output is enabled.
Value Meaning Description

Phase A output is 90° ahead of phase B output at
frequency-dividing output pulses of encoder.

Phase A output T
0 ahead of phase B PhaseA _| | | |
output » -
| |—| |—|
Phase B
Phase A output is 90° behind phase B output in
frequency-dividing output pulses of encoder.
Phase A output

1 behind phase B Phase A 4 I_ l—

output
Phase B J ] | |
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6.1.6 Drive Stop

The servo stop modes include the coast to stop mode and zero-speed stop modeThe stop
states include the de-energized state and position lock state. Specific information is as
follows:

Table 6-5 Comparison of two stop modes

Stop Mode Stop Description Stop Characteristics
The servo motor is de-
energized and decelerates
to stop gradually. The
deceleration time is affected
by the friction inertia and
mechanical friction.

From the current speed
Stop at zero speed immediately stop at 0 speed
as the target speed

This mode features smooth
deceleration and a small
mechanical impact, but the
deceleration process takes much
time.

Coast to stop

This mode features quick
deceleration but a larger impact.

Smooth deceleration and small
mechanical impact, but the
deceleration process is controllable.
The servo drive outputs the | This mode features quick

reverse braking torque to stop |deceleration but a larger impact.
This mode features quick
deceleration but a larger impact.

The speed reference stops

Stop according to ramp smoothly to stop at 0 speed

Emergency torque stop

DB brake The servo motor is working

Table 6-6 Comparison of two stop states

De-energized State Position Lock

The motor is not energized after stopping The motor shaft is locked and cannot rotate
rotation, and the motor shaft can be rotated  |freely after the motor stops rotation.
freely.

The servo drive stops due to the following causes:

. Any setting
Name | Stop mode at S-ON off Settmg& Effective upon Data - el Uint16
Effective Structure Type
stop
Access| RW | Mapping | NO CJQE:I ALL Data Range| O to 1 | Default| 0

When the S-ON signal is turned off, it sets the deceleration mode of the servo motor from rotation to stop
and the servo motor status after stop.

Value Stop Mode
0 Coast to stop, keeping the de-energized state
1 Stop according to ramp, keeping the de-energized state

Set a proper stop mode according to the mechanical status and running requirement.

After the brake output is enabled, the stop mode at S-ON OFF is changed forcibly to "Stop at zero speed,
keeping de-energized state."

- 159 -



IS810N-INT Series Servo System User Manual (Brief) Chapter 6 Commissioning Software

2) Stop at fault occurrence
The stop mode varies according to the fault type. For fault classification, refer to Chapter 9.
Relevant objects:

. At stop
Name | Stop mode at NO.1 fault Settlng& Effective Data - Data Uint16
Effective| . h Structure Type
immediately
Access | RW | Mapping | RPDO C@Z;fl ALL Data Range| 0 to 2 | Default| 0

It sets the deceleration mode of the servo motor from rotation to stop and the servo motor status
occurrence of NO.1 fault.

Value Stop Mode
0 Coast to stop, keeping the de-energized state
1 DB stop, de-energized state
2 DB stop, keeping the DB state

After the brake output is enabled, the stop mode at NO.1 fault is changed forcily to "DB stop, keeping the
de-energized state."

Fault reaction option |Setting & Any .settlng Data Data | .
Name : Effective upon - Uint16
code Effective Structure Type
stop
Access| RW | Mapping | NO CJSE:' ALL Data Range| 0 to 3 | Default| 2

It sets the deceleration mode of the servo motor from rotation to stop and the servo motor status
occurrence of NO.2 fault.

Value Stop Mode
0 Coast to stop, keeping the de-energized state
1 Stop according to ramp in 6084h/609Ah (HM), keeping de-energized state
2 Stop according to ramp in 6085h, keeping de-energized state
3 Stop at the emergency stop torque, keeping de-energized state

After the brake output is enabled, the stop mode at NO.2 fault is change forcibly to "zero speed stop,
keeping the de-energized state."

3) Stop at limit switch signal active
Terms:

Limit switch signal active: The mechanical movement is beyond the designed safe movement
range.

"Stop at limit switch signal active": When the mechanical movement goes beyond the safe
movement range, the limit switch outputs level changes, and the servo drive forcibly stops the
motor.

Relevant objects:

. . ) At stop
Name Stop mode'at limit switch Settlng& Effective Data } Data Uint16
signal Effective| . . Structure Type
immediately
Access| RW | Mapping |RPDO C“;’;‘;'Z" ALL Data Range| 0 to 2 | Default| 1
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When the limit switch signal is active during motor running, it sets the deceleration mode of the servo
motor from rotation to stop and the servo motor status .

Value Stop Mode
0 Coast to stop, keeping the de-energized state
1 DB stop, de-energized state
2 DB stop, keeping the DB state

In the vertical axis application, set 2002-08h = 1 to make the motor axis in position locking state after the
limit switch signal is active to ensure safety.

After the brake output is enabled, the stop mode at limit switch signal option is changed forcibly to “Stop at
zero speed, position remains locked."

To prevent the workpiece from falling when the limit switch signal is active in the vertical axis
application, set 2002-08h to 1. When the workpiece moves in a linear manner, make sure to
connect the limit switch to prevent mechanical damages. If the limit switch signal becomes

active, enter a reverse reference to make the motor (workpiece) run in the reverse direction.

Figure 6-2 Limit switch installation

Load

Reduction wheel A
Motor
Reduction
FuniN. 14; hes
P-OT D
FunIM.15;
N-OT DI

To use the limit switch function, set two DI terminals of the servo drive respectively with
function 14 (FunIN.14: P-OT, positive limit switch) and function 15 (FunIN.15: N-OT, negative
limit switch) to receive the limit switch input level signals, and set the terminal logics. The
servo drive determines whether to enable or disable the limit switch function based on the DI
terminal level.

Relevant function No.:

Function Function

e Symbol Name

Description

When the mechanical movement is out of range, the
. servo drive implements the function of preventing the
FuniIN.14 P-OT Positive  |motor from sensing the limit switch.

limit switch Invalid: Forward drive permitted
Valid: Forward drive inhibited

When the mechanical movement is out of range, the
) servo drive implements the function of preventing the
FunIN.15 N-OT Negative |motor from sensing the limit switch.

limit switch Invalid: Reverse drive permitted
Valid: Reverse drive inhibited
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4) Emergency stop
Use the auxiliary: Emergency stop function.
Relevant objects:

’ Run settings
Name Emergency stop Settlng & Effective Data - Data Uint16
Effective| . ) Structure Type
immediately
Access | RW | Mapping - C,;S;fl - Data Range| O to 1 | Default| 0
Emergency stop operation selection:
Value Function
0 No operation
1 Enabling emergency stop

When this function is enabled, the servo drive immediately stops according to the Stop mode at S-ON OFF
605Ch regardless of its state.

5) Quick stop

When the control word 6040h bit 2 (Quick stop) is 0 in servo drive running state, the servo
drive implements Quick stop in the mode set in object dictionary 605Ah.

Any setting Data Data

Effeczt\;epupon Structure VAR Tibe Uint16

Fault reaction option |Setting &

NEIIO code Effective

Access| RW | Mapping | NO CJQ;Z)I ALL Data Range| O to 7 | Default| 2

It sets the deceleration mode of the servo motor from rotation to stop and the servo motor status at quick
stop of the servo drive.

Value Stop Mode

0 Coast to stop, keeping the de-energized state

Stop according to ramp in 6084h/609Ah (HM), keeping de-energized state

Stop according to ramp in 6085h, keeping de-energized state

Stop at the emergency stop torque, keeping de-energized state

NA

Stop according to ramp in 6084h/609Ah (HM), maintaining the locked position

Stop according to ramp in 6085h, maintaining the locked position

No|ga|h~|wWIN| =

Stop at the emergency stop torque, maintaining the locked position
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6) Halt

When the control word 6040h bit8 = 1 in servo drive running state, a halt command is input
and the servo drive performs the halt operation in the mode set in 605Dh.

. . . Any setting
Name Fault reaction option Semng& Effective upon Data VAR Data Uint16
code Effective stop Structure Type
Access | RW | Mapping | NO C,\zgggl ALL Data Range| 1 to 3 | Default 1

It sets the deceleration mode of the servo motor from rotation to stop and the servo motor status at halt of
the servo drive.

CSP/CST/CST/PP/HM
Value Stop Mode
1 Stop according to ramp in 6084h/609Ah (HM), maintaining the locked position
2 Stop according to ramp in 6085h, maintaining the locked position
3 Stop at the emergency stop torque, maintaining the locked position

Profile torque (PT) mode

Value Stop Mode
11213 Stopping in accordance with the 6087h ramp, maintaining the position locked state
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6.1.7 Conversion Factor Setting
Note:

For encoders with 20-bit resolution, the default value of the IS810N gear ratio 6091-01/6091-
02 is 1:1.

For encoders with 23-bit resolution, the default value of the IS810N gear ratio 6091-01/6091-
02 is 8:1.

6091h: Gear ratio

The gear ratio indicates the motor displacement (in encoder unit) corresponding to the driving
shaft displacement by one reference unit.

The gear ratio is defined by the numerator 6091-01h and denominator 6091-02h. It determines
the relationship between the driving shaft displacement (in reference unit) and the motor
displacement (in encoder unit):

Motor displacement = Driving shaft displacement x Gear ratio

The motor is connected with the load through the reduction wheel and other mechanical
transmission mechanisms. The gear ratio is calculated based on parameters such as the
mechanical reduction ratio, mechanical size and motor resolutions. It can be calculated using
the following formula:

Maotor resolution

Gearraios=——————
Driving shaft resolution

) . . Any setting
Name Fault reaction option Settmg & Effective upon Data VAR Data Uint16
code Effective stop Structure Type
oD oD
Access | - Mapping | YES Sl ALL Data Data | Default | Default
Mode Range
Range Value

It sets the relationship between the number of motor shaft revolutions and the number of load shaft
revolutions.

The electronic gear ratio must be within the following range:
(0.001 x Encoder resolution/10000, 4000 x Encoder resolution/10000)
If this range is exceeded, Er.B03 will be detected.

The motor position feedback (encoder unit) and driving shaft position feedback (reference unit) is in the
following relationship:

Motor position feedback = Driving shaft position feedback x Gear ratio
€ The motor speed (RPM) and the driving shaft speed (reference unit/s) is in the following relationship:

Driving shaft speed x Gear ratio 60910 60

Motor speed (RPM) = Encoder resolution

@ The motor acceleration (RPM/ms) and the driving shaft acceleration (reference unit/s2) is in the
following relationship:

_ Driving shaft acceleration x Gear ratio 6091h % 1000

Motor ' Encoder resolution 60
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Name Highest sub-index  |Setting & } Data } Data Uint16
supported Effective Structure Type
. Control Data
Access| RO | Mapping | NO Mode - i - Default 2
Highest sub-index  |Setting & Durlpg Data Data .
Name : running - Uint16
supported Effective A Structure Type
Immediate
Set
according
. Control Data 1to
Access | RW | Mapping | RPDO Mode - Range (232_1) Default to the
encoder
resolution
Highest sub-index  |Setting & Durlpg Data Data .
Name : running - Uint16
supported Effective ) Structure Type
Immediate
. Control Data 1to
Access | RW | Mapping | RPDO Mode - Range @%-1) Default 1

For encoders with 20-bit resolution, the default value of the IS810N gear ratio 6091-01/6091-02 is 1:1.
For encoders with 23-bit resolution, the default value of the IS810N gear ratio 6091-01/6091-02 is 8:1.
The gear ratio is within the range: (0.001 x Encoder resolution/10000, 4000 x Encoder resolution/10000).

If this range is exceeded, Er.B03 (gear ratio setting exceeding limit) will be detected.

Take the load ball screw as an example.

Minimum reference unit fc = 1 mm

Lead PB = 10 mm/r

Reduction ratio n = 5:1

Inovance 20-bit serial encoder resolution P = 1048576(p/r)
The position factor is calculated as follows:

Position factor:

MotorresolutionP*n

PB

Gearratio

1048576x5
10

5242880
10

= 524288

Therefore, 6091-1h = 524288, 6091-2h = 1, which means that when the drive shaft
displacement is 1 mm, the motor displacement is 524288.

The ratio of 6091-1h and 6091-2h must be reduced to without common divisor.
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6.2 Background Commissioning Software

InoDriveShop is a piece of commissioning software developed for IS810. The following figure
shows the software icon.

4

InoDrives...

Functions such as real-time monitoring, parameter setting, real-time sampling, single-
time sampling triggering, and emergency stop can be implemented on the PC using the
InoDriveShop commissioning software.

e Creating/Loading items
After the software runs, a dialog box appears.

f o )
Inovance
Welcome to InoDriveShop
Select operation mode
Load device cornected
Load existing item
Create configured
dewvice
e W

Operation Description
1: Load device connected
The software automatically creates an item and scans/loads all the connected drives.

2: Load existing item
Manually select and load any historical items saved.

3: Create configured device
Create analog devices for presentation. One 1S810 device is provided.
Note:

In the case that the drive has been connected, you are recommended to select Load
device connected to ensure that the drive information in the software is consistent with
the actual site situations.
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If you use Load existing item, note that the drive information recorded in the historical
items is consistent with the current site situations.

e Connecting/Disconnecting communication
[Operation Description]

1. Connection

Click the Auto-search menu option, and the commissioning software automatically
searches for connected device. Set the first three digits of Device IP to those of the IP
address of Gateway and click Load to load the device.

- o
Auto-search P

Line ... Device IP Subnet mask Gateway MAC address Status
01 192.1658.0.2 255.255.255.0  192.168.0.1 F0-CA-40-FE-00-09 Mormal device

Orline device: 1 [ Start scan ] [ Load ] [ Cancel ]

L 4

2. Disconnect
Click Disconnected on the toolbar to implement connection or disconnection.
Bl ProjectiP) Options(0)  HelptH)
IRI=: = 3 Main interface © () Auto-search [ Discanned [C)Max. display 3 Burn firmwars
e Main interface
Click Main interface on the toolbar.
Or
Choose Function view > Device Home Page and double-click.

B TR T T R — g L)

ety VT

Functional description:

1> Click CALL.

Click this button, and the LED of the drive unit flashes so that you can confirm the drive
position.
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2> Click RESET.
Faults are reset.
3> Click RUN.
The drive unit runs.
4> Click STOP.
The drive unit is stopped.
o Edit Parameter
Choose Function view > Edit Parameter and double-click.

Resfpitzal  Bpa P — '

[—

Functional D

1> The function code information about the current devices are listed in detail, including
the following contents:

Function code, Name, Range, Value, Default, Unit, Modify mode, and Effective mode.

To prevent misoperation, modified parameter values are not directly written to the drive.
You must click ['§ to write them to the drive.

2> Left: Show the tree structure of parameter groups at all levels

3> Right: Show the list of parameters corresponding to a node selected from the operation
tree on the left.

4> Common function codes: You can add any common parameters in the list to facilitate
operation.

5> All: Summarize all function codes of the drive unit.

6> Click [ to read parameter values of the selected function codes of the device.
7> Click [ to write parameter values of the selected function codes to the device.
8> Click (@ to read all parameter values of the selected drive.

9> Click |1 to write all parameter values to the drive.

10> Click & to save parameters of the selected drive to a file (xIs/csv format).

11> Click & to import a saved parameter file.

12> Click & to save parameters of all connected drives to a file. Each drive corresponds
to one parameter list.

13> Click the Drive name drop-down box to select a drive corresponding to parameters
displayed in the interface.

14> Click the Compare parameters drop-down box. It:
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Shows all parameters of a selected drive;

Shows only the parameters different from defaults;

Shows only the parameters that have been modified during commissioning;
Shows only the parameters that have been modified but not written to the drive;

Shows only the parameters different from the values in the current imported parameter
record file.

15> Short-cut menus. They are used to:

Read selected parameters; write selected parameters; add to the monitoring list; add as
self-defined parameters; delete from self-defined parameters; show system changeover
(between the decimal and hexadecimal systems if the conditions are satisfied).

16> Prompt color | : The current value is different from the default.

: The parameter value has been modified but not written to the drive.
Continuous OSC
Choose Function view > Continue OSC and double-click.

Functional Description:
Toolbar buttons

1> #| : Open a historical data file (.csv).
2> (| : Save the current sampling data to a .csv file.
3> =] : Save the current sampling waveform to a .bmp file.

4> %] : Zoom in in a specified waveform area. When you right-click the waveform area, the
zoom-in is canceled. This function is exclusive with the Move function.

5> +| : Enable the horizontal movement. This function is exclusive with the Circle function.
6> 1 : Display the coordinates of a sampling point. When the pointer is moved to the

waveform area, coordinates are displayed. When the pointer is move out of the waveform
area, coordinates are not displayed.

7> 4| : Display curve names (channel names) in the waveform area or on the leftmost of
waveforms.

8> 3| : Open the vernier window. There is one group of verniers (A, B) in the horizontal
and vertical direction each. The distance between verniers can be locked. The vernier
window displays information about sampling points of each channel corresponding to
verniers A and B.

9> 4 : Highlight waveform curve sampling points (dots).

Drawing area

1> Scale area: Show the Y-scale on the left and X-axis (time axis) at the bottom.
2> Waveform display area: Draw curves composed of sampling points.

Channel information

1>ID: Show channel numbers.

2> Channel variable: Switch between channel variables.
3> Show: Show or hide waveform curves.

4> Color: Set the colors of curves and scales.

5> Scale: Show or hide Y-axis scale information.

6> Longitudinal scale:
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a. Click Auto to automatically calculate the Y range value of the current curve.
b. Grid size: Change the Y-axis range by select a value corresponding to a
grid. The middle position is an average of the current range values, that is,
(YMax — Ymin)/2.
c. Up arrow: The waveform moves up one cell at a time.
d. Down arrow: The waveform moves down one cell at a time.
Sampling parameter settings
1> Sampling interval: Set a sampling interval coefficient in a valid range of 1 to 100.
Sampling interval = Sampling coefficient * 2 ms.
2> Time axis: Set a time length that the X-axis indicates in ms.
Control buttons
1> Continuous sampling: Start or stop continuous sampling.
e Trigger OSC
Choose Function view > Trigger OSC and double-click.
Functional Description:

The basic operations are the same as those for the continuous oscilloscope. After the
trigger parameters are set, a valid data segment can be read and displayed.

2 Trig.Samp | | Read data

S Device Home Page [ Edt erameter (2 Trigaer 05T <

Control buttonsv

1> Single-time sampling: Start or stop single-time sampling.
2> Trigger setting: Display a dialog box that is used to set triggering parameters.
3> Bit channel configuration: Support configuring 8-bit channel display.

e Servo Special

Choose Function view > Servo Special, double-click, and you can use the following
special functions for the servo:

Functicn view 7

5 B8 Applications of multi-drive system

5. ¥ Servo Spedial
0 Speed JOG
~E Bus Motor Parameter
=4 Inertia Auto-tuning
-l Mechanical Analysis
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Speed JOG
Note: The Speed JOG function can be used only in non-EtherCAT mode (HO200CA).

Function view 3
-8 Applications of multi-drive system
S8 System A
18 Device Home Page
@ EditParameter
@ Continue 0SC Module slection: | LSB10NE_192.168.0.2 v)  shoft seoctions [shatt[1] -
@ Trigger 0C
Special

Speed JOG

e 30g speed setting
9 Spee

@ Bus Motor Parsmeter ogspsed [T o
4 Inerta Autortuning
L2 Mechanical Analysis

servosate swichover

Servo state o @off

- =

5 Device Home Page [ Edit Parameter < Trigger OSC. L Speed JOG %

Function Description: The Speed JOG function is mainly used to perform trial run in the
motor speed mode. Select a corresponding axis number in the Shaft selection drop-down
box. Set a trial run speed in Jog speed setting. Set Servo state to On, and the motor
enters the enabled state. At this point, hold down the left arrow button, and the motor
performs trial run in the forward direction at a set jog speed. When you release the button,
the motor stops running. Similarly, you can hold the right arrow button to make the motor
perform trial run in the reverse direction. Set Servo state to Off, and the motor enters the
disabled state.

Serial Encoder Motor Parameter

Function view n
= B8 Applications of mult-driy Bus Motor Parameter
=B System A
[ Device Home Page
@ Edit Parameter
— U—
B Continue 0SC
B Trigger 05C
2 Speed JOG |
@) Bus Motor Parameter |
% Tnertia Auto-tar Parm. No. Parm. name value Defauit Unit win. value Max. value E
& Mechanical And [7] Hoo-08  serial encoder type 0 0 1 0 65535
[C] HOO-09  Rated voltage 0-0-220v 0 1 0 1
[] HO0-10  Rated power 75 75 0.0KW 1 65535
[[] HOO-11  Rated current 47 470 0.014 1 65535
[] Hoo-12  Rated torque 23 23 0.01hm i) 65535
[7] HOD-13  Max. torque 716 716 0.01m 0 65535
[7] Hog-14  Rated mator speed 000 3000 wom 100 000 =
[] HOO-15  Max, motor speed 6000 6000 rpm 100 5000
[C] HoD-16  Rotor inertia Jm 130 130 0.01kgc 1 65535
[[] HO0-17  Number of poie 5 5 1 2 E)
[] HO0-18  Stator resistance 500 500 0.0010 1 65535
[7] HOD-18  Stator inductance Lq 27 327 0.01mH 1 65535
[7] Ho0-20  Stator inductance Ld 387 387 0.01mH 1 65535
[7] HO0-21  Linear back EMF 330 3330 0.01mVjrom 1 65535 W
[[] Hoo-22  Toraue coefficient 51 51 0.01Nm/Arms 1 65535
[[] HO0-23  Electrical constant Te 654 654 0.01ms 1 65535
[] HO0-24  Mechanical constant Tm 24 2 0.01ms 1 65535
[] Hoo-28  Position offset of absolute & 8152 s192 1 0 -1
[7] HO0-37  Function setting bit of absol... 0 0 1 [l 65535
[7] HO1-22  AxisD coupling EMF constant 500 500 0.1% 0 10000 il
1 0t 25 nuin ket EUE ammsnns cnen con P - oo
[ select all
[ —T— | 4 B Device Home Page [ Edit Parameter |2 Speed JOG  [= Continue OSC I Trigger OSC. Bus Motor Parameter
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Function Description: The Bus Motor Parameter function
motor-related parameters stored in the serial encoder and
angle auto-tuning function. Before using this function, you

is mainly used to read and write
supports the initial electrical
must select a corresponding

axis number in the Shaft selection drop-down box. Check the parameters to be read and

click Read parameter to obtain serial encoder motor para

meters. Check the parameters

to be written, enter their values in Value, and click Write parameter to write serial encoder
motor parameters. When the servo is in rdy state, click E-angle initialize and follow the

prompts to finish initial electrical angle auto-tuning.
Inertia Auto-tuning

Function view

ﬁ”i Inertia Auto-tuning
Module selection; |1S810M-E_192,168.0.2 -

Parameter setting

B3 Applications of multi-drive systermn
=B Systern A
: Device Home Page
i@ Edit Parameter
[ Continue OSC
[ Trigger 03¢
£)- % Servo Special
-0 Speed JOG
Bus Motor Parameter
-3 Inertia Auto-tuning
1. Mechanical Analysis

Shaft selection; | Shaft [1]

HO90D Automatic gain turing mode selection

HI901 Stiffness level selection (0 to 313 =

HO80D Speed loop gain (10 to 200008 750
HOGD1 Time constant of speed loop intearation (15 to 51200) 3183
HOB1S Load/Rakor inertia vatio (0 to 120.00) 1
HO905 Offline inertia uto-tuning mods

HO906 Maximum speed For inertia autotuning (100 to 2000) 500 o

HOS07 Time constant of accelerating to max. speed For 125 s

HO908 Inkerval after an inertia auto-tuning (S0 ko 1000)

Read parm, Write parm.

Postion info,

00 ms

allrunring tme:
Max. speed

Displacemert

1. Check whether the distance based on the
speed reference and screleration/deceleration
time exceeds the specied value, 2, Check that
the emergency stop buttonis reachable. 3
Before using the Function, ensure that the
device is ready nithout obstacle,

0: Positive andne v

-ui Caution

In application of lsrge-inertia load, if the defauit
value of HOS15 is Used, the actusl spesd may
ot reach the speed reference during
auto-tuning. The load moves a litle, and the
load speed and acceleration will not reach the
condiion For auto-buring, In this case, the
auto-tuning result vl not update, To solvs tis
problem, aradually increase HO11S and then
perform aUto-tuning,

Hexk

Function view
=88 Applications of multi-drive system
-8 system_A
i) Device Home Page
i@ Edit Parameter
[ Continue 0SC

@ Inertia Auto-tuning

Madule selection: |15810H-E_192.168.0.2 -

Shaft select

| Trigger 05C Auta-turing
-3 Servo Special
#; Servo Spedial
£ Speed I0G P Formend
erva On < orwar
-~ Bus Motor Parameter
% Inertia Auto-tuning
2, Mechanical Analysis
Auto-tuning resul
Currert resul
Final result L.oo

tion: | Shaft [1] -

Reverse [P

Inertia ratio

Function Description: The Inertia Auto-tuning function can auto-tune the load inertia of a
corresponding axis and support writing load inertia auto-tuning results to the servo drive.

Select a corresponding axis number in the Shaft selectio

n drop-down box. Enter related

parameters according to the prompts on the page. Click Next to enter the next page. Click

Servo On and hold down Forward or Reverse. The moto

r continuously runs according to

the given instructions. In addition, the auto-tuning result is displayed. Click Inertia ratio to

write the inertia auto-tuning result to the servo drive.
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4. Mechanical Analysis

* | g Mechanical Anatvsis

Mose seoton: [ISEIOVE 19216802 v] shatiscecion:  [shaiti] )

Gad ] [ see Showcood Cancelcamparion [

Testmade Testcorditon

Ampitude 10 o
© Spesd cosedioop
Offset 0 o

st the tec with the gan 8¢ ko

Function Description: The Mechanical Analysis function is mainly used to analyze

speed open-loop frequency and closed-loop frequency features of each axis. Select a
corresponding axis number in the Shaft selection drop-down box. If you select Speed
closed-loop, enter a speed excitation amplitude (10 RPM by default). When this axis is in
rdy state, click Test to start an analysis of the speed closed-loop frequency feature. Wait
until the data transmission progress bar is complete. The speed closed-loop frequency
features of this axis is displayed in the drawing area. If you select Speed open-loop
feature, enter a current excitation amplitude (20% by default). When this axis is in rdy
state, click Test to start an analysis of the speed open-loop frequency feature. Wait until
the data transmission progress bar is complete. Thespeed open-loop frequency feature of
this axis is displayed in the drawing area.
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6.3 Commissioning Cases

6.3.1 Basic Settings of the AM600 Controller for OMET
The following part introduces the communication settings with IS810N by using Inovance
AMB00 controller as the master.
Note: To better fit for IS810N, it is recommended to use Version 1.10 or a later version of the
AMG600 backend.
1) Creating a project
Create an AM600 project. Select AM600-CPU1608TP. The interface is shown in the
following figure.
2) Communication setting
Correctly connect the communication cables. To have a normal communication connection,
assign the PC an IP address belonging to the same network segment (192.168.1.xxx) as AM600.

AKX G btk Cobaten WP Lty Mavager 3 oo seeen 30 ] mems B Tack ol
[ ommurcaton serins | pohcatens | e[ LC st | L shed [ s and G, cces ights [ o, Siem sesng |
e [ —

. ® e
P .
= - 0000 5] Cactrve] -
ttpgra Dvige Hame:
ooates AMEIH-CPULENTP
& CTHERCAT SerTAT Tosk Fen Derurddras
o T LR )
e
% Sofston Gerera ks Pock Tugen:
[ I ———— T -

= (8] TERCAT (TherCAT Santer)
= @ Jsaaon s poar 0. 39)

W 5P (e Smcwonous Foston Moc] alcgy
W 5P (ks Bynchroncus Posson Mode) | —
W P2 (ks Bynchroncus Posson Hode) 35818

A P 3w Sinchranaus Posson Model

Click Scan Network.
Select Device - -— w

Salect the satwori ath to the controller:
| [= Wiatitiniy Device Name: |+
| _ﬂ AMEND-CPU LE0RTP [4000.5054) | [

€ 5F4 0001
wde]

de]
Ireance-ARM
o)

Select the found AM600 device. Now the communication connection between PLC and PC is
completed. Then, perform device configurations.

Note: If the AM600 device cannot be found in InoPro, check and turn on the CoDeSys
gateway, and then rescan.

-174 -



Chapter 6 Commissioning Software

IS810N-INT Series Servo System User Manual (Brief)

Check whether the CoDeSys gateway in the task in the lower- right corner of the PC is turned
on (shown in color). If it is in STOP state, click Start Gateway.

Stop Gateway
Exit Gateway Control

About...

3) Adding devices to perform configurations

a) Adding the XML file of IS810N: Click Import ECT File in Network Configuration to
add XML files (download XML files from Inovance’s official website).

opy (Paste 2 Delete *Usde & Redo | Impon EDS Fls S0 Fle [# Import ECT Fle (4, Zoom In (g Zoom Out 50
e AMO0-CPURORTF)
Dvice Diagreoss
! tenterk Cordiguration
o ocatn cortg
Frcisge
O Appleation
M ey e
] Pug_pes PR
= (@8 ook Contursion
= i ManTask
i mc e
. Soltsion Gararsl s Pock

B oo e 30 frich omeed 100kl
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b) Performing device configurations for the system: Add the EtherCAT Master and add the
IS810N device. (Drag Ino_MultiAxesDrive_ ECAT_V0.30.xml into the configuration
interface.)

B i

x
Copy fyPaste S Deleae bundo [ Redo e Fle | (@, Zoom In @ Tetm Ot 89

A/ B copy (i Paste @ Delete dyUnda [} Redo | @ Import EDS File
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c) If the AM600 backend version is earlier than V1.10, please manually add two rotary

motor axes by right-clicking the IS810N device option.

T evier (ameto-crurs0e?)
S Device Divgrsis
= Netwerk Configuration
By Esercar Contig
B Locaitus condg.
= Bl PLeioge
= €3 Application
1 orary Mansger
) prc_prs pac)
= @8 Task Confguration
= gl ManTask
&) ETHERCAT.ExrCAT
&) nepms
"B SoftMotion General Axis Pocl
B 1o e 0 (Hoh speed 10
= [ 8] ETHERCAT (EtherCAT Master)
i. 8 : M L3
L=
o s
B acs () [ Propertes...
B me 100 as bt

3 Edtomect

Edt 10 mapping:
Export migongs to C5V...

Edit Chpect With... | Device.

A0 power module, current outputis 24

Sedaton

——n
T

d) Retain the default EtherCAT master communication parameters. Select eth1 for the

network. Select a synchronizing cycle.

qﬁwi—m
= et
-.:mmm Daagnd [ MstocondigMaster/Saves M
Device Disgnoss.
= §E Netwerk Configuraton Sync ok Ansigument EMACAT NIC Sattng
i etercatconty [EtherCAT [0 Mappisg Desiaseicn Addrass (AC) [AFFEFF-FFRFFF [#1Brsadeast 7] Enable Redurdancy
B = SomceAseun OUE) 09100000000
‘:wm Hetwark Name. ehi
e
D Loy Manager L] - by Nareg
GRS T ;
= il Task Cantguruten 4 Digtributed Clock I Options
= MarTask CpdeTme 00 -
&) ErvERCAT EercaT T ot B -
& neme 7] Sems Window Mgniioniag
"3 softtotion General Auis Fool porlh I o

B o5 _PED 10 Dagh Speed 10 Modi
= 8] ETHERCAT (EtherCAT Master)
= (@ _rse10n (158308 _ECAT_V0.40)
o 5 _CS_TP (Cydc Synchvenous
o s oS _TP_t (Cydic Synchvona
B s )
B s ]
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4) Configuring the PDO mapping for the slave

a) Enable expert settings.

r.m;- > 3% @ bewe B etk Conbguration 3 Jssion x| ] EmERcar
= unsser =]
=@ o . - I Fo— Auddrass Addmional
D, i Do | P huglhddress 0 ; 3 nble ot sasmnge ELNEFCI
= § ek Confouration ! BhercATAddress 1001 ; | Ostiona
05 EthercaT Contg | Precess Dt
B Lincsbs Confg 4 Distributed Cack
= Bl Aioge | Factap Farmatars Sebect DC [pc-Swmevon -
= O devcation | esesemngs ] Esatie w00 Syec Usit Cydle (ss}
[ | PaE
W) A G PaG) | Evercar 0 Hapsing il
| ¥ Enable Smecd
= @ Tosk Condpraton ! : :
= @ marTask | Seatus  SencUait Orde (xa 0 m] 000 : Cyele Time (s)
jjmv.smr_m ! T User Defisd 0 ¥ Shift Tirme ()
LT 1
B SofMeten Gerral A Pel Syuci g
W o e 10 ioh soeed 10 Mo HERaols e
= B ETERCAT (EerCAT Master) B Sy Usit Cyde (5 y - 000 + CrdeTmea)
= (@ _rseuon (258208 ECAT_vo.40) User Defined 0 o Shifh Tiess (38
i P
N CoP_CR_TP_1 iyeke Syncheorg Startup chacking Timeouts
) D cyche unit control: assign o local uC
B 2o () sign
B 2o _1 () ek

b) Check the corresponding PDO list. In the PDO configuration interface, you may run a
corresponding mode according to two axes and add a corresponding PDO object in
PDO. Perform configurations according to process data required in the CSP (position) +
CSV (velocity) +TP (probe) mode. Click the IS810N(IS810N_ECAT_v0.40) list.

W v remmes e R R
Genend Sy Manager: db Add [Edt o Defete
PO List:
e Frocess Data S sk Trpe
& o Malbox Ot | Eedex Sire MNasme Aa. SM
Process Data i o Malboa b1 W WAL 135 Oetputs £l
2 % Outputs WA 190 Ouiputs l
R 3 £ Boets LN Inpsets 3
e 3L oty 3
B AT 0 Migpiag
Ratus
P00 Aamigament (1ER1CI) o beut B X Dekte # Moveln # Move Dowe
Wlomasian POO Comtart (160 1008
Endex Size Offc Name Type
LEaGia0:00 e 00 CSP_CSV TP Comtroliord UNT
LESHI0:00 18 20 CSP_CSV_TP Modes of Operation ST
1 a6ITA:08 4B LD CIP_COV_TP Targe position LER
L5800 T 7.0 CSP_CSV_TP Towch probe fundion UNT
e ey 5 D CIP_CH_TR Tarpet welodity LE
Dormricad
¥ P00 Assigrment (] POO Configuration Lead POO b
R
Deveeetafinfolst
| ot Humbar Device Hame Cescrpton
| I., AMEHIISY AMG prwer medhde, ument cutut B 24
| 0 ] T oS port. one can Dot standard athernat, e,
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The PDO list configured according to the CSP (position) + CSV (velocity) + TP (probe)
mode is as follows.

Gerdl Talect the utzatn Saect the toptn
Mame Type. Index Nameg Type Indes
-  IBEIADO Inputy
o Tl 5 TP Comtrotwiznd N e o _TP o o umT
55 TP Modes of Cparation = wessen o TP Satnced umT
e — 5 TP Tweget postion oA e 5 _TPModes of Opaestion Din SINT
58 TP Tauch proba fenction AT et €5 _TP Popon sctusl valee OINT
ok Sumage 5 T Twept valooty L TP actusivelacty omt
A 181810 Dutputs CP_CO_TP Tonch probastebs UINT
C52_C50_TP_) ContratWerd ] CSP_COW_TP Tauch oraba el pon v DINT
) [FORFa R aon BT e C5_CPW_TP Tauch crabepoadioon v DINT
CF_CR_TR_) Teget pasiien OAT AR PGP Poloming amoracssal v DINT
SR SRR, Trh pesbafunction UAT et CCHTP Digital gt WOINT LT
TR, Thrget vabscty DA earr ¥ IGEIAND Inputy
C3P_CSH_TP_1 Brver cade UBT  uesiron
CP_CI_TP_ ) ateriord UBT  ueeeL
CP_CON_TP_I Mode of perstion  SINT  16PIO100
CP_CO_TP_ Position actal valve DINT LGNS0
CPCH_TP_L Actushielocy oNT MO0
CP_CI_TP_ I Towhprobastater  UBNT 648500
CP_CO_TP_) Touch oroba pertl oo DINT  LERUBBA)
CP_COW_TP_) Towch proba poelpa DINT  LUMSBC00
| 0 ror 10 8 Bl e achun AT vaaansn

5) Axis scaling settings

The axis uses a 20-bit incremental encoder and is configured according to the revolution of

1000 reference units.
55 tnevds =
= (5 e (ams00.CPU608TF)
. Device Diagnoss
= B teswork Configraion
W Erercar conty
W LoxaBus Conty
= B rcuage
= 10 Applcation
1 ey reanager
8] e pas ey
= (@ Task Configuraton
= 8 ManTask

Iscremasts <= Mo tems 1

Frshse barmt €= e ittt tumg ]

GEar DUt tums. <= enits in agslication ‘100

& ncms achal frgue Ton
" Softeotion General Axis Posl Modes of aperation deplay (OF) 1
Il +0G_SPEED 10 (ich Spoeed 10 Mok Sotal nputs fn deligtallnputs)
= (B ET-ERCAT [EdnerCAT Master) .

=@ ECAT 10,40}
0 o ltvwl ETHERCAT (EtherCAT Master) i
W cop o TP _3 i Synchvong

B o ()
B s _t s

Tiuch Pratae Funeten u ! oW T -
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6) PLC program
a) Add an FB file that edits the function block in Application.

wnooeai )
) Device (AMB00-CPULEETF) Generai 5 et direction
@ |
4 * Bile Pkl i SalingMapaing 162300000 ingremenis <= mater borng i
hietrenric Configur i mORer et <=3 GEar outped tures 1
B9 ethercat Contg Commissioning
scalfia Condy ] GEar QUIpSt tums <= > units i application I
Eﬂ?t &M_Brive_ETE_GenerchSPatd: 10
- Lage Mapping
r Magong
= ) [Appication |} S
Olrsohcation | & [¥) Butomatic mapping
@ epkcaton...
@ ETH Browie » ‘ Can tble..
B s » (@ Oxcorega.. ot (wastTorgue)
kY ammuﬂ e @ o setngs... operation deplay (OF)
B oo e o B e Server.., s in.dwDigtalinguts)

= (8] Enencat (mherca i Add Obpect Hlog .

= @ ssum ssun D Add Poider... t

= 6 Exterral Fie... ot Address

W P[] sdcbec @ Gl variabie List... bed {out.wConiroiord) "Wz
H oP_cov T Bt Object With... o ot I (5 Position 0T
B ais (o) % ogn r (Setvelocity) 04
B tois_1 (s ] ¥ Iterface... | (wsetTorque) >

i reetwork Variabie Lt (Recever)...  [poeraten (OF)

@ Network Varisble List (Sender)... e Function

eth..,
n v
U | S8 Devioes

Lastiodd: Q0 B0 Pr

= L
Scaling/Mapping I i 1
= § Metwork Confipraton ﬂ Create o vew POU (Fragrarm Onganization Liit) i =
B ethercaT condg Commigsioning {
senlbig Canby ion 1000
ﬂl?ﬂl* | SM_Drive_ETC_Gemerichpanz: If [ Mame:
- Magping POU_2
- o Appbation |
Suat
) vy Mansges = Tree
#) pLe_pac fRG) l Lfesmanan Frogram
= (@ Task Configuraton & Fumction Block =
= 8 ManTask ] Extends: |
) ETMERCAT. EtherCAT Tl Plistemants: ]
i Acoess specifier:

B Sefmioton Gereral s Pool

B o5 528D 10 (i Speed 10 ki
= [ ETHERCAT EsherCAT Master)

= [ Jssum Qo Boat v

Method implemestation langeage:
Structured Text (571

W cop o5 TP (Cycke Synchvoncus| omction 1
N P _C50_TR_1 (Cycke Srectong A L :!
B o () |
B noos_3 hous) , 8 |

| Bordig Bevcn informasion Gutpt Cancel

DevoeDetafinfolet
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b) Definition part of FB
ers wmmm:;m T e e R

axis:ANIS REF SM3;

END VAR

VAR_INPUT
power: BOOL;
jogforward: BOOL:
jogrevward: BOOL;
home: BOOL;
moveabsolute: BOOL;
reset: BOOL:
pos:LREAL;
wel:LREAL;
acc:LREAL;
dec: LREAL;

END_VAR

= 17| VAR _OUTPUT

power_ststus: BOOL:

:
g

g o s

[

Definition area

o w

o
)y i A R

-
o

19 joging: BOOL;
20| heme_done: BOOL;
21 abamove_done: BOOL;
Velod 2z reset_done: BOOL;
el 23 END VAR
oy v N = 24| VAR L
c) Five function blocks in FB
1 MC_Fowes_0
MC Power power_ststus
axizs —SHixis - Status ]
bRegulatorReal3tate—
bDriveStartRealState —
Busy—
Errorf~
ErroriD—
latozln
Five-axis control
power function block
—{l ﬂ—bnzive.Eturt
H MC_Jog_0
MC Jog joging
axis _JLI(L'I - Bua )JI ﬁ D
CemmandAbortedi—
jegforward Erroxf—
—{l |}— JogForward Errorldp-
jogrevward
—ﬂ ﬂ— JogBackward
-fVelocicy
~fRcceleration
Pecel.e:auon
:Ithk
InTda] oo ]
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d) Add a main program POU, as shown in a).

Do e gRoar [ as W
= ) Unbtiadt -
= (i Device (Ams00-CPU1B0STF)
©, Deviee Diagnosis Create a new POU (Program Organization Unit)
= B Network Configuration
B EthercaT Config Name:
B LocalBus Config POU_L
= 8l Pcioge Tye
o n' ILh 1] @ Program
ary Manager
PLC_FRG (FRG) 8 Pemction Block
POU_2 FE) | Extends:
= (@ Task Configuration [ implements:
= & manTack Access specifier:
&) ETHERCAT.EtherCAT Taf ( -
&) rc_pre Method implementation language:
"3 SoftMotion General Auis Pool |Ladder Logic Diagram (LD) -
[l +16H_592ED 10 (High Speed 10 Modul  reacn
= (B ETHERCAT (EtherCAT Master) e
= () I5810N (1S310N_ECAT_V0.40)
M CcsP_CSv_TP (Cyck Synchronous]
M CsP_CSv_TP_1 (Cydie Synch Implementation language:
B Ao (o) Ladder Logc Diagram (LD} =)
B s _1 (ancs)

e) Add the FB function block to the newly created POU.

De St yen foet FOAOM Bdd Qe Do Dok fedw ek
DEES - dREX AR TS aXL

e we [ pouz ) pous x| mcms

. ARRAT (2
» Axis_TesetiARRAY (0..1] OF BOOL:

= O Apphcation E aw
[ ome— w00_2_0
) e pms Bro) R
% Axis —faxis peues_d
E reset_dcae - auis_reser_sone[0]
9 0wz axis_pover(0] sove_doae [ auis_sbemove_doneld]
= @ as confguranon F— e home deme-anis_heme_doae(0]
= ManTask Joging -axis_joging (9]
] ETHIRCAT EtrCaT_Tal exis_jogtervard (]
&) e pas 1t 1oq1
".’“:’;‘”W"‘"" asts_jogmeracd (o]
LS b
= [ EMERCAT (ErerCAT Master) o
= @ s oS ECAT Vo] axia_homa(0]
ey — ]
:y“'-‘:"u::-““"“ e sx13_mavestasiuze[2]
™ 1k
B axn_1 ) _—
Cantig Drvce irformaton Ozt
| oevepeiatiftt |
Pr—mr— g
| !-: 0057 200600 b o, urrert ot 3
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f) Instantiate this FB into four function blocks, and bind them to four axes respectively.

7 1

PU——
POV axis_power_status(0]
Rxis —= ._staTus i
joging [ axis_joging (0]
axis_power[0) home_done —axis_home_done[0]
power absmove_done —axis_home_done[0]
reset_done —axis_reset_done [0]
axis_jogforward(0]
jogforward
axis_jogrevward(0]
I
L 1 I eg
axis_heme[0]
AT Task =
axis_moveabsolute[0]
[
1 I
viodule)
axis_resec[0)
1 [
) 1 I T
Posit axis_pos[0] —pos
axis_vel[0] —vel
hronous Po axis_acc[0] —acc
Hronous Po axis_dec[0] — — —
hronous Po —
2 < POU_L )
= I —erm— 1 axis power status[l]

g) After calling this program in the EtherCAT task, simple enabling, jog, homing, and
absolute position operation can be performed.

=l & ALl F 80
Devices > 8 X| [ oevee g reoworkcConfiguraton @ asswn | emercar (i aws [ pouz ([
= 45 Listids (=) [ contonration |
= [ Device (AMB00-CPU1608TF) I
@, pewe Dagross Priority (0.31 ©
= B Network Configuraticn .
3::::':‘: Crde = Interval (e.g. t=200ms): 4000
= Bl #eLoge
= 3 Application b ey
) Lbcary Manager L2 e
) pc_pra PRS) Time (&.g. t&200ms)
g w Sensitivity:
= @ Task Configuraton
= & ManTask
&) ETHERCAT EtherCAT _Tal o Add Call 3 Remove Call (f Change Call & Move Up & Move Down ~ Open POU
8 ra Pou Comment
% SoftHoton General Axis ool ETHERCAT EtherCAT Task ETHERCAT.EtherCAT Task
B #GH_SPEED 10 (Hgh Speed 10 Modu | | poyy g
= (8] ETHERCAT (EtherCAT Master) B
= (@ _rssi0m (58100 ECAT V0. %0)
M CsP_CSv_TP (Cydhe Synchranaus|
B CsP_CSv_TP_1 (e Synchrang
B s (o)
B soas_1 (Aons)
[ ————
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h) Log in to the PLC to operate the bus manually.

B Untied rcjct - o0y
Ble Edt Vew Projct FODADL Bud Onine Debug ook lWindow bhep
NFE & ol hEaxX I ALIG -0 %

Devices -8 N‘ [ Device P Network Configuration V@ Jssin (@ emercar A s iG]
= 2D unotieds =l a axis_moveabsoluce :ARRAY [0..1] OF BOOL:
= (i Deviee (As00-CPU1S0STP) 3 axis_reser:ARRAY [0..1] OF BOOL:
© pevice Disgros sxis_power_stacus:AREAY [0..1] OF 300L;
= $ Network Configuration .
By ethercaT config 13
B3 Localsus Config 14 8x1s_reset_done :ARRAY [0..1] OF BOOL:
= 80 pic Loge EoERR
= ) Appiication — e
(W] uibrary Manager : 200_2_0
B e rmapro) hxis —Saxis PUU_ENW_ status
E@ POU 1 (PRG) eoet doue | axls_cesst_dor
) pou_2(Fe) axis_power(0] move_done —axis_absmove_¢
= (@ Task Configuration 11 por home_done —&xis_home_done
= g MainTask Joging —axis_joging[0]
&) EMERCAT EtherCAT _Ta( axiad DU"-CD"!WHGE'JJ
T a— it S
"% softoton General aics Podl axis_jogrevward (0]
H 116K _SPEED IO (High Speed 10 Modul { [ Jogrevward
= [M ETHERCAT (EtherCAT Master)
= (@ _1s310N (15810N_ECAT_v0.40) axis_home[0]
H  CSP_CSV_TP (Cydic Synchronous] — [ no=e

6.3.2 Basic Settings of the Beckhoff Controller for OMET

The following part describes how to configure the IS810N servo drive with Beckhoff TwinCAT3
master in CSP mode.

1) Install the TwinCAT software.
TwinCAT3 (supports the Windows 7 32-bit system or Windows 7 64-bit system) is available on
Beckhoff's official website. (The 32-bit system is used as an example.)

EfR

#5 NDP452-KB2901907-x86-x64-AllOS-ENU.exe
ﬂ TC31-Full-Setup.3.1.4020.32.exe

8 1C31-Full-Setup.3.1.4020.32.zip

vq vs_intshelladditional.exe

v vs_isoshell.exe

Note:

If you use a PC to drive directly, the 100M-Ethernet network adapter with an Intel chip must be
used. Other network adapters may not support EtherCAT.
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2) Copy the IS810N EtherCAT configuration file (Ino_MultiAxesDrive_ECAT_V0.10.xml) of
SV820N to the TwinCAT installation directory: TwinCAT\3.1\Config\lo\EtherCAT.

3) Open Visual studio, and create a Twincat3 Project.

E Micresoft Visual S

File Edit VMiew Debug TwinCAT TwinSAFE PLC Tools Scope Window Help

New
Open
Close
Close Solution

7l Save Select

Save Selected
@ Saveal
Export Te

mplate.

Page Setup

=]
|R2RE| @

Ctrl+Shift+N
Shift+Alt+N
Ctrl+N

* | @] Project.
' |'@ Web Site..
) Eile..

Ctrl+5

Ctrl+Shift+S

4 Print... Ctrl+P
Recent Projects and Solutions
Exit Alt+F4
@ 0Errors | 1\ 0 Warnings | (i) 0 Messages
Fex e

Recent Templates

Framework 4 v |Sort by: | Default -

Installed Templates

Other Project Types
4 TwinCAT Measurement
BodePlot
Scope
TwinCAT Projects

Online Templates

Name: TwinCAT Projects
Location:
Solution name: TwinCAT Prajects

a TwinCAT XAE Project (XML format)

DAUsers\inovance\Documents\Visual Studio 2010\Projects

Type: TwinCAT Projects

TwinCAT Projects
TwinCAT XAE System Manager
Configuration

- Browse... |

¥ Create directory for solution

Cancel
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4) Install the TwinCAT network adapter driver.

o TwinCAT Projects -} f = a
File Edit View Project Build Debug TwinCAT TwinSAFE PLC Tools Scope Window Help
Pl - S @] & 5| 9 - &r Activate Configuration

i | =1 [ (3 7 Restart TwinCAT System

| %

@ | @ || <Local>

ColiEE e E Restart TwinCAT (Config Mode)
= 2 Reload Devices
-3 Solution "TwinCAT Project5' (1 project) by
+ |Gl TwinCAT Projects @ Toggle Free Run State
@ svsTEM @ Show Online Data
& mMoTION 7. Show Sub ltems
% :;\iETY & Security Management...
-@ Ct++ &% Access Bus Coupler/IP Link Register...
& o Update Firmware/EEPROM »

Show Realtime Ethernet Compatible Devices...

File Handling »
EtherCAT Devices »
About TwinCAT

Open Show Real Time Ethernet Compatible Devices using the menu shown in the
preceding figure. In the displayed dialog box, select the local network adapter from the
incompatible devices, and click Install. After installation, the installed network adapter is
displayed in Installed and ready to use devices.

Installation of TwinCAT RT-Ethernet Adapters ﬂ
1~ Ethemnet Adapters Update List
=] EF Installed and ready to use devices[realtime capable) =
L local netl - TwinCAT Intel PCI Ethemet Adapter [Gigabit) #3 !
- %F Installed and ready to use devices{for demo use only) e
& Compatible devices
=) I‘?‘F Incompatible devices E
¥ local net - Realtek PCle GBE Family Controller
¥ Disabled devices nbind
Disable
[~ Show Bindings
- — =
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5) Search for devices.

Create a project and search for devices. Select
as shown in the following figure.

and click N |

Bo TwinCAT Project5 - Microsaft Visual Studio (Administrator) IR M W ™
File Edit View Project Build Debug TwinCAT TwinSAFE PLC Tools Scope Window Help

Pl il T P # S E9 - - S| b [Release | [TwinCAT RT (x86) - |
A R2RE| @ || <Locl> - - i BB a5

Solution Explorer > 1x
o Solution ‘TwinCAT Project5' (1 project)
4 gl TwinCAT Projects
(@ sYSTEM
MOTION
Bl rLc
(&) SAFETY
E C++
+ 1o
% Devices
&%, Mappings

HE2XNE|® || <Local- -| BB -

plorer

on ‘TwinCAT Project5’ (1 project)
AnCAT Project5

| SYSTEM

} :II.ETION Microsoft Visual St dic 53
SAFETY

[C++ - &

[0 HINT: Not all types of devices can be found automatically
% Devices
&' Mappings

o [

Error List

© 0Errors | 1\ 0 Warnings | (i) 0 Messages | Clear

Click OK.
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[V|Dievice 2 [EtherCAT] _[local netl [TwinCA[ Intel PCI Ethemet Adapter (Gig]

Cancel

=Ty

Unselect AR

Click OK.

ct)
Error List
© 0Errors |\ 0 Warnings | (i) 0 Messages | Clear
Description File Line Column Project
Click Yes.
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Append linked asxis to:
*) CNC - Configuration

Error List

@ 0 Errors | I\ 0 Warnings | 1) 0 Messages | Clear

Description File Line Column  Project

Click OK.

e‘ Activate Free Run

ETIED

Error List
@ 0 Errors | A\ 0 Warnings |@o Messages | Clear

Description File Line Column Project
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Click No. The equipment search is completed, as shown in the following:
icin A OERE| @ ||<local - i B a <

Solution Explorer -« B x

0=
4 |8 NC-Task 1 SAF -
[Z3 NC-Task 1 5VB
*% Image
[ Tables
Objects
4w Axes
e Axis 1
B Asis 2
i pLC
(03 SAFETY
Bl C++
a o
4 L Devices
4 | Device 2 (EtherCAT)
t® Image
28 Image-Info

2 SyncUnits

Inputs
W Outputs
& InfoData © OErrors | 1\ 0 Warnings | (i) 0 Messages | Clear
4 2 Drive 1 (ISB10N) Description File

2 Module 1 (CSP/CSV)
2 Module 2 (CSP/CSV)
) WcState
@ InfoData

4 &% Mappings

6) Configure PDO contents.
Take implementing CSP (position) + CSV (speed) + CST (torque) mode as an example.
Quickly select a running mode in Slots.

1 x twincat3 jsBION # X
| General | EtherCAT [0C | Process Data| Slots [Startup | CoE - Online [ Online

Slot Modwde Modulel... Deseription
Rhnis 1 - Cse/csv/esT - 000000100 Cyelic Synchronous Fo
R huis 2 . CSB/CSW/CST 0x00000200 Cyclic Synchronous Po
—— X 2 0x00000300 Cyelic Synchronous Tof
0x00000400—Cyelic Synchronous Po
[% csp/csv/csT 0x00000500 Cyelic Synchronous Po
CST (Speed Limited) 0200000800 Cyelic Synchronous Tof
PP+ TP 0x00000700 Profile Position Mode
0:00000800 Profile Fosition/Torgq

Download SlotCfz ‘eate project specific XML File. .|

Name n| Size »Add.. InfOut User.. Linked to
# Error code 20 710 Input 0
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Attention: If anything is changed here, the axis must be reconnected to the device before the
bus is started.
inAR2ZNE| W

|W|

TwinCAT Projects x

| Settines | Rurmater | Drusmics] onding | Funevi ns | Goupling] Conpansation|

o B NC-Task 1 SAF -
[@ NC-Task 1 5VB EeETfelo.___] Drive | (SS10N) 8 A
49 Image [T T —)
[ Tables g
B Objects Axis Type: [CANopen BS402/Frofile NOF T2 (s. g EtherCAT Cof Drive) =]
S Ao
‘ -:;ds 2 Unit] | Select YO Box/Terminal (s 1) - =)
B Axis 2
pLe
g z“ﬁw l;' Drve 1 (15810M) 8 CHN 1 15810M_ECAT_V0.50
o o
. Bvo -
4 ¥ Devices
4 = Deviee 2 (EtherCAT) 1 A
28 Image I i
*8 Image-info L
2 Synclnite |
Inputs
i Outputs. = = &
@ InfoData QoEd)
4 2 Drive 1 (ISB10N) oll ® Urnssd |

2 Module 1 (CSPCSV)
2 Module 2 (CSP/CSV)
@ WeState

1. Configure RPDO: If you use two axes, check 0x1600 and 0x1610.
2. The RPDO configuration procedure is listed in detail as follows:

If the current PDO meets your requirements, you do not need to change it; otherwise you
need to simply change the PDO list to suit your mode. To delete an unnecessary default PDO,
right-click it in the PDO Content window and choose Delete. To add a PDO, right-click in the
window and choose Insert.

mmmmmwmmm:mmm:w;wmwwm

TGl | kB9 -0 - L] P [Reease -] [TwinCAT RT :86) ||| RIS o=k
BB W

| stocal> - < BB -
Bl TinCAT Projects

[ Generad | Ethescat [ 0C

| Process Duta [Siots [ Startup | CeE - Oaline [ Ondine]

4 [BNC-Task 1 SAF .
[ NC-Task 1 SVB Syne Banagar P00 List
% Image SH Size Type  Flags Inder  Size  Name Flags su su
[ Tables 0 128 Mbabut OxIADD 310 Inguts 3 [
[ objects 1128 Mla 0x1600  13.0  Outpats 2 a
4 B Aves z o Ow OxIM0 310 Inputs 3 0
T 3 82 Imguts 0x1610  13.0  Outpats 2 0
is
Bt Axis 2
@i G il B
BB saFeTY FDO Aszigment 0x1C12): FBO Content (Dx18001
e+ [Vpatsca Index  Size Offs  Ness Type Dafaalt .
« @vo Hcxie10 20 7.0 Touch grebe function uIFT
a °% Devices i g
4 Device 2 (EtherCAT) L 1w
%% Image I =
Dewedoad Tredefined PO hssigmaunt: (ony

2% Image-Info

.3 SyncUrits b o] [Cood F50 it from davice
Inputs

. il Outputs E

» I InfoDats @ 0Errers | _f\ 0 Warnings | (i) 24 Messages | Clear

2 Drive 1 (IS810N)
2 Module 1 (CSP/CSV)
2 Module 2 (CSP/CSV)
@ WeState
@ InfoData

4 &% Mappings

Deseription

2017/8/9 21:30:11 889 ms. | TwinCAT system {10000): Saving
of COM server TeEventl

b1

D2 2017/8/9 21:30:12 101 ms | "TwinCAT syv.ltm {10000): Shutting

down COM Server TeEventLogger |

03 2007/8/9 21:30:53 821 ms | "TwinCAT System’ (10000): Loading

3. Take implementing CSP (posmon) + CSV (speed) + CST (torque) mode as an example.
Configure TPDO: If you use two axes, check 0x1A00 and 0x1A10.
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The RPDO configuration procedure is listed in detail as follows:

e R - .. S S e A S S s s e

[General [ EtherCAT [IC___ | Rrocess Data] Slots |Startup [ CoE - Oxline | Online] f
- s
Slot Module [ Module Modulel... Description
R hxis 1 CSP/CSY ( | <| |Zcse/csv 0x00000100 Cyelic Synchronous Fosit
| Recse 0x00000200 Cyelic Synchronous Posil
[x] |2esr 0x00000300 Cyelic Symehronous Torq
2 csp/cst 0x00000400 Cyelic Synchronous Fosit
X CsP/CSV/CST 0x00000500 Cyelic Synchronous Posit
ZCST (Speed Linited) 000000800 Cyelic Synehronous Torqy
PP 0x00000700 Frofile Position Mode &
ZPR/RV/PT 0x00000800 Profile Position/Torquer
« [ ] b < [ *

If the current PDO meets your requirements, you do not need to change it; otherwise you
need to simply change the PDO list to suit your mode. To delete an unnecessary default PDO,
right-click it in the PDO Content window and choose Delete. To add a PDO, right-click in the
window and choose Insert.

General | EtherCaT | DC Process Data |Slots | Startup [Cof - Online | Online|
Syne Hanager: P00 List:
SN Size Type  Flags | |Index  Size  Hame Flags L su
0 128 Mbdu 4 OIA0 230 Position Inputi 3 0
1128 Mdn DEIB00— 230 Position-Dutputs 2 0
2__ A Dut—_ Ox1AI0 290  Fositien Inputs 3 a
3 58 Imuts ) | |OxI810 23.0  Poki%ien Dutputs G 0
FDO Assignment (0x1C13) FD0 Content ([Dx1A00)
/Mioxia00 ¥ Index Siza | 0FFx | Bums: Typs DeEanlitgr:
FioxtAto 026089:00 2.0 150  Touch probe status T
- 0x60BA:00 4.0 IT.0  Touch probe pozl pos value  DINT
0xBOBC:00 40 210 Touch probe pos? pos value  DINT
0xBOFD:00 40 250  Digital inputs wo1iT
. -
Download Predefined FID As¥ipw- = o -
P00 Assimment Load PD0 info from de ]
I PI0 Confi ruration E
(Syne Unit Assigoment ]

-192 -



Chapter 6 Commissioning Software IS810N-INT Series Servo System User Manual (Brief)

Click Axis 1 in Axes, select Parameter and set the scaling parameter of the device axis. In
this example, set the required movement unit to 60 mm per revolution of the servo motor, and
the value of Scaling Factor Numerator to 60/1048576 (same for the other axis).

- JREE

TwinCAT Projacts X

Jiw (a2 K@@ | <o

B (St [ W T Foromste | Fims Gt [ ]
[33 Selution TwinCAT Projects’ (1 project) s
4 gl TwinCAT Projects lf Parameter Offfne Value Online Value [[unie
v ] SYSTEM
— e Encoder Evaluation:
o PncTask 1 5aF Invert Encoder Counting Direction FALSE =
[B NC-Task 15v8 Scaling Factor Numerator mm/l.
%% Image Scaling Factor Denominator (default: 10} 10
=
% e Fosition Gias 00 e
e
. M; k Modulo Factor (e.g. 360.0°) 360.0 e
o sl Tolerance Window for Modulo Start oo i
¥, Enc Encoder Mask (maximum encoder value) OXFFFFFFFF
“ 2’:' Encoder Sub Mask (absolute range maximum... Ox000FFFFF
T, CH
gk Reference System INCREMENTAL' =l
W Outputs Lirmit Switches:
v B Auds 2 — ——
@ e Tplesd ]
1) saFETY
tor
« Bw © 0 Ervors || 0 Warmings || D) 24 Messages |[|Ciear

4 ¥ Devices
4 5% Device 2 (EtherCAT)

for the other axis).

D!stnpﬁim

Click Axis 1 in Axes, select Parameter and temporarlly shield the system deviation (same

Line. Column

Project

el =1

(-S| DB[D -] b [Release TwinCAT R (86) Bl JF5A PO,

L@@ | <Lecal=

[Ganaral [ Sattings| Esrsseter | pyaumics] ondine | Functions| Goupling| Coapenzation

23 Solution “TwinCAT Projects’ (1 project) -

4 Gll TwinCAT Prjects [ [Parameter Offiing Value Online Value o B
> [l SYSTEM + | Lt Switches:
+ @ MoTion

4 |8 NC-Task 1 S4F
[ NC-Task 15V
9 Image
[ Tables
[ Objects
- D hxes
o o Auis 1
» ¥ Enc
» ae] Drive
o, Ctrl
Inputs
» R Qutputs
bR Axis 2
Eric
[ sareTY
[
« @vo

4 % Devices

Menitcring:
Position Lag Meritaring

Maximum Pasition Lag Value

Maximum Position Lag Filter Time
Pesition Range Menitering

Position Range Window
Target Pasition Maritoring

Target Position Window

Target Position Monitoring Time
In-Target Alarm

In-Target Timeout

Tewaload pload

@ 0Errors | _f\ 0 Wamnings | (i) 24 Messages | Clear

Nescrintion
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FALSE
5.0
0.02
TRUE
5.0
TRUE
20
0.02
FALSE
50

[ Expand M1 | [Follapse A11]

=]

Position Range Monitoring'

IndexGroup: 0x00004001
IndexOffset: 0x0000000F
Length: 2

=

line Column

mm

Proiact
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7) Activate the configuration and switch to the running mode.

Scope Window Help

N

Solution Explorer

i
[5d Solution TwinCAT ProjectS’ (1 project)
4 [l TwinCAT Projects
> @l SYSTEM
+ [ moTion
4 [A] NC-Task 1 SAF
[E1 NC-Task 1 SVB
*8 Image
[ Tables
Objects
4 Tm Axes
4 B Axis 1
b #, Enc
> & Drive
sy, Ctrl
> Inputs
B Outputs
> i Asis 2
@l pc
{8 SAFeTY
el c++
« @vo

Click OK.

Edit View Project Build Debu

EET TP R L

= & x | TwWinCAT Projects x

9 TwinCAT TwinSAFE Tools

m,

Releas: &
6 G-

TwinCAT RT (x86) || s

General 15«“&:5'3“. Types | Interfaces | Functions

TwinCAT System Menager
¥3.1 (Build 4143)

Version

Engineeriz 3.1 (Build
Target v3.1 (uild
Project  v3.1 (Build
Copyright BECKHOFF ©
bitke: e beckhoff com

@ 0 Errars

i 0 Warnings | (i) 24 Messages | Clear

Scope Window Help

Local  v3.1 (Build

[CIPin Version

| Solution Explorer
=
> %, Enc
] Drive
tag, Ctrl
> i Inputs
W OQutputs
b e Ads 2
& PLC
[ sareTy
el c++
4 Evo
4 ¥ Devices
4 5 Device 2 (EtherCAT)
2% Image
29 Image-Info
2 SyncUnits
i Inputs
» [l Outputs
> [ InfoData
4 2 Drive 1 (IS810N)
> 2 Module 1 (CSP/CSV)

>3 x

IS e r—

TwinCAT Projects X

vl 5 | B B[ 9 - 0 - L[ b [Release | [TwinGAT AT 36) -J [ -J[ =

Microsoft Visual Studio

===

@- Restart TwinCAT System in Run Mode
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On the Online interface, you can view that the current state is OP, and the 2nd LED on the
keypad of the servo drive displays "8".

HC-B: Functions | ¥C-A: Online | HC-A: Functions
General | EtheCar | IC | Process Data | Slots | Startwp | CoE - Online Online | NC-B: Online | i

State Machine

Pty
op Clear Brror

DLL Status
Port A:  Carrier / Open

Current State: oF
Requested State: OF

Fort B: No Carrier / Closed
Ho Carrier / Closed

Ho Carrier / Closed

File Access over EtherCAT

Downd oad Upload

Name Online Type Size >Add.. InfOut User.. Linkedto =

8) Control the servo drive through the NC controller or PLC program.
» You can select the control type.

E ' STSTEN - Configuration - ¥
= WK - Configuration Ganeral| Bo-Contreller |Faramatar | Online

= [B1 Wo-Task | SAF
HC-Taske 1 SV

Tree Fazitisn comtroller P

Tnage
a8 bl Axes
= i his 1

w 6 hxis | _Ene o
£ L bais Liriee b i e

(i naiemis=n| esntroller (Pesivien by STRS)
* Tnpuis
* l Dutputs

FLC - Confi garation

Can - Configaration
= B 100 - Configuration
I Sdiem

PID type of control loop:

Position loop: Drive Drive: Position mode Position Controller P

Speed loop: Drive

Position loop: TWinCAT NC | Drive: Velocity mode Position Controller PID (With Ka)
Speed loop: Drive

Note: The TWInCAT NC controller can also implement the speed loop, and send the target
torque to the drive in each cycle. This method, however, actually increases the CPU and
network load, and is not recommended.
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» Set the control parameters.
Fle Edit Miew Project Build Debug TwinCAT TwinSAFE PLC ool Scope Window Help
e e e - T R e < 4\#_1«(»:7&:1..5@: B} R e PRl S e R
8|02 %G| W[l !

Solution Explarer = 3 3 | TwinCAT Project5 x
o 1
Gunaral | Bo-Controller| Esrasster [Onding
4 Ll TwinCAT Projects
il SYsTEM
+ [l MoTioN Menitoring:
4 @& NC-Task 1 SAF — o
@ NC-Task 15v8 Position Leg Mornitoring
2% Image Maximum Position Lag Value 50 )
[ Tables Maximum Position Lag Filter Time 0.02 0.02 s
Objectn Position Cantrol Loop:
4 B Aves - . -
P Pesition control: Propertional Facter Ky 10 10 /..
v Enc Feedfarward Velacity: Pre-Contral Weighting [.. L0
o & Drive | Other Settings:
s Curl ‘
Inputs
& il Outputs
- Asis 2 |
[ |
H sareTy ‘
B c++ i .
« @vo
* "% Devices @ 0mors | )0 Warnings | (i) 13 Messages | Clear

Adjust the proportlon of the position loop based on the actual response:

Position control: Proportional Factor Kw 1.0

Adjust the speed feedforward coefficient based on the actual response:
Feedforward Velocity: Pre-Control Weighting [0.O0 ... 0.0

a) Perform trial jogging of the NC axis.

Click Set to display a dialog box and then click All. The servo drive is now enabled.
Perform jogging through F1 to F4.

mmwmwmmm:rmmstwwm

-Eindﬁlx-‘u!.\-: oL L..lelnelem -| | TwinCAT RT (x26) -Hley RSB B,

+ & moroN N =D [Ssttings] Parsneter [ Brasics| Online | functicns | Cowpling] Conpensatisa
« B NC-Task 15F ﬁ Setpoint [na]
B NC-Task 1 V8 — 0.0000 o070
Lag Diztance [sa] Actusl Velocity: [sa/s] Sstpaint [na/s)
2% Image 0,000 (0.000, 0.000) 0.0000 0.0000
1 Tables: Ovarride: [X) Totsl / Contrel ) Errer:
B Cbjects 0.0000 % 0.00/ 0.00% 0 (0x0)
4 B fes Status Qog) Statur Gphys.) Ensbling
+ sl [ Bus [¥/m0T Woving ] Coupled Mods Controlle: [Set)
Clcalibraved Clloving Fr ClIn Targes Fos.  CJFaed Fe
» % Enc Hax Job [ |Moving Br IIn For. Kange TFaed Be
5 sl Drive
Controller Ev-Tacter: [ma/s/ma] Eeference Velocity: [na/x]
o Ctrd 1
Jntir N et roivion: bl Tee e foa/s
» i Outputs )
- B s 2
& o ] e |
B sareTy E21| 'FE3 &
e+
« @io
s °% Devices
4 B Device 2 (EtherCAT)
2% Image © 0Erors | 1\ 0 Warnings || () 13 Messages | Clear
2% Image-Info = o a = =
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b) Right-click PLC.
c) Create a PLC program.

s T <Locar> -] =i G <

Add

uion plre T e
=

General i
L o omon " [PaSettings]
a NC-Task 1 SAF
. TwinCAT System Wanager
|.3: NCTask 15v8 w31 (Build 4143)
5% Image
] Tables TwinCAT PI C Server
Objects
“ buh ' Copyright BECKHDFF &
- {3 bt o
#, Enc
.l Drive
I Ctrl
Inputs. E
B Cutputs
e Axis 2
] ==
® Add New Item... Ctrl+Shift=A
M [ Add Existing Item... Shift+Alt+A
« @Y @ paste Ctel+V
.

Paste with Links

‘ [El Hide PLC Configuration

- w | 0 Wamnings | (D 13 | Clear
* .
iy Image {nfc Deseription File Line
2 SyncUnits . - .
Inputs ()1 2017/8/10 8:46:38 691 ms | TwinCAT System’ (10000): TwinCAT

Crirbnmn Barbacs Inlilntnd frnnm Amchlald, 160 164 1A 3831 1 nn

a motion control library to make it easy to call the motion control function block.

o L
File Edit View Project Build Debug TwinCAT TwinSAFE PLC Tools Scope Window Help

L

Pl T | £ 9 - o - L= UL | B [Release  =|[TwinCAT RT (x86) | -Jl&Ae
tiw AB2RE W

Solution Explorer

<Local> |l =l

= & % [ Twind

* Image .
[T Tables
Objeets
4 G Axes
4 i Aods 1
# Enc
+ a4 Drive
e Crl
Inputs.

>l Outputs

- e Aois 2 -
« @lrc
o ] untitled1
4 Gl Untitled1 Project

- [ External Types
» [z References

3 DUTs

0 GVLs
- [ POUs

3 VIsUs
- Gh PlcTask (PlcTask)
Unitled1 Instance

[ sareTy

B

Tc2_ Mc2
Match Library
a8 Yez_ME2

Create a new POU.
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Edit View Project Build Debug TwinCAT TwinSAFE PLC Tools Scope Window Help

-5 A | % a9 - - L EL| b [Release -] | TwinCAT RT (x86) | a5
L B A2NE|® | <local -8 & rou..
| Solution Explorer = B 3 f TwinCAT Project &) POU for implicit checks...
= e
b Wl Outputs = @ Global Variable List...
B Axis 2 [& Referenced Task..
« [@rc &) Visualization...
4 [l untitled1 ) \Visualization Manager...
4 g Untitled1 Preject A, Recipe Manager...
(3 External Types & it e
4 [ References
.3 T2 MC2 =0 Interface..
- Tc2_Standard I P$ Parameter List..
-2 Te2_System | (] Text List..
-0 T3 Module | B Class Disgram..
N | (] Existing ltem... Shift+Alt+A
Cd GVLs
3 POU= ‘ |G New Folder
Ca vis| Add » | [ Existing Folder Content...
> g Pic] Export to ZIP
ll] Untitle Impert from ZIP
g Zﬁsw [ Export PLCopenXML...
. @Buo [ Import PLCopenXML..
+ % Devires. 4 Cu ek 0 Warnings. | (1) 26 Messages | Clear
e ?:T:a ; :I.::e :II‘C : File Line
oW [ :46:38 691 ms | TwinCAT System® (10000): TwinCAT
Syn Rename rt initiated from AmsNetld: 169.254.105.252.1.1 port
L__-, Properties Alt+Enter
w rorTo-t 705 ms | TwinCAT System’ (10000): Saving
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Ek Edit View Bfu)ed Hulld Debug TuinCAT TwinSAFE PlC Iools Scope Mnde Help

m L3 | b [Release || TwinCAT RT (x86) BT ISR
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Solution Explorer + 4 x [TwincaT Projects x
= Add POU
» 1l Outputs -
v i Axis 2 @ Creste a new POU (Program Organization Unit)
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[ Untitled1 Name:
# Gl Untitled Project POU
[ External Types
4 [ References Trpe
<3 Te2_MC2 _ Program

3 Te2_Standard @ Function Block

-3 Te2_System [F)extends:

3 Te3_Module v

A [ mplements:

£ DUTs '
£ GVLs Access spedifier: -
3 POUs [ L.z
3 VISUs =

&b PleTask (PlcTask) Structured Text (ST) =

. Untitled1 Instance

_ Eunction

[ sareTy -

Cet
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4 *% Devices QD 0Erors | 0 = -
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i) Create a new FB and add MC_power, MC_jog, MC_home, MC_absolute and MC_reset to FB.

D SRR - -;HP WinCAT RT (x86) i) JRFRAEED-.
8|2 Gl ||l d

[0 Tables
Objects
Py
4 B Asis 1
¥ Enc
» | Drive
T Cord

Inputs
v W Outputs
- i s 2
B rc
+ [ Untitedl
s g Untitied1 Project
(3 External Types
2 References
-3 Te2 MC2
-2 Tez Standard
@ Te2 System
-3 Te3 Module
3 ouTs
[ GVLs
4 Gz Pous
) axis_mation (FE)
&) Pou pre)
Ca VIsUs
G PicTask (PlcTask)
- s s

Onz\@& ®-

- Ene
sl Drive
o Crl
Inputs
W Outputs
o Ais 2
- @rc
4 [l untitled1
+ i) Untitled Project
£ External Types
4 24 References.
2 Te2 MC2
-3 Te2 Standard
-8 Te2_System
-3 Te3 Medule
3 DUTs
3 Gvis
[ POUs
&) axis_metion (F&)
&) POU (PRG)
3 Visus
+ Gb PcTask (PheTask)
(] untitled] Inctance
B sareTy
[~ I
+ @wo

B

& Sdd| 4 DR[9 -0 -0 ..1.|>Lx=.m,
I_

)ﬁ-nmwmmr.mmr1mm Ieols Scope Window Help.

uC_powez_D
W_Fower power_status
axis —Hixis - Status

Busy [~

pover Active [

——enarie Erzerf

ErzerIDf-

1 ———Eaebie_Posicive
I ——eaacie_segacive
ovessias
~{Buzteriiode
oprions
9 MC_Jog_o
HE_Jog eging
axts —Haxis
Busy
Jog_torward Retive
I
Errozf
Jog_backward Errerid
JogBaciwaras
—Hode
g5 EACUMETLY. |

| RFDeEEA-,

o

. WC_Home nome_done
axts ~Haxis Done {
Busy -
Aerive[
Commandhborted
B Erroz|
- Errorinf
~lbCalbrationcan
o uC_Movehbasluze_0
g MC_MoveAbsolute RovE_done
axts —Hacts Done {
Busy -
=evesnaculte Rotive
! L
pos —{Position Errerf
vel —{Velocity Erzorini-
acc —Acceleration
dec —{Deceleration
ek
—Burrensode
~options
uC_Beser 0 NECNETY
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Call axis_motion in main.

2 e §ﬂﬂ\lu|a|-9 [T =T LH» elease  ~|| TwinCAT RT (x86) - SRR EE D

» =l Drive axisl ~Haxis
T Gl
Inpute axis_power(0] 1s_home_done[0]
Cutputs pawer 18 meve_dene[0]
l..:n‘ 2 f~axis resec_done (0]
. " axia_jog_ferward(d]
- @ g;nu"wm ik 30g_torvard
+ Al Untitled1 Project axis_jog_revward[0]
(3 External Types I I | Jog_tackvazd
4 [ References
@ Te2 Me2 axis_heme[o]
- Te2_Stondard b — ==
2T
: 1:5;‘:::.; sxis_seveabasiuse (o) .
£ 0uTs o e
(3 Gvis axia_resez(0]
4 [ POUs 1 F— ——————zesec
&) axis_metien (FE) axis_poa[0] —pes
&) main_1 (PRG} axis_vel[0] —{vel
3 VISUs axta_scc[0] —ase
B FleTask PicTask) axts_dec[0] —dec
Unaited1 Instance
[ saseTv r 1
] RLIE G

Call the program in PLCTASK.

Elo Edt View Project Buld FBO/LDML Debug TwinCAT TwinSAFE PLC Tools Scope Mhndow Help
Hit ez g Buﬁlnualq [ uiv[ne || TwinCAT RT (x86) ] = =L
Q|82 RE|m [

Solution Explorer = 2 f main_1 [Onfine] x
m TwinC. Devi 1

o “ || epression Type Value Prepared value  Address Comment
[+ BT iy s S giml avis_sef
+ [ Untitied1 B M. ] s sef
4 Gl Untitled] Project 00 v, ARRAY [0..3] OF BO...
[3 External Types * @ axs_jog_forward ARRAY [0..3] OF BO...
4 [l References * # oo jogrevard ARRAY [0..7) OF 8O...
@ Te2 MC2 * @ axis_home ARRAY [0..3] OF BO...
T - —
-2 Te2_Standard axis_hose (1]
-3 Te2 System nome
’ T3 Modile axis_moveabsolute(1]
i _| l_mv!uhsﬂui\:!
3 Gvis
4y POUs axis_reses(l]
&) xis_motion (F8) E T
& main L PRG) e o e w——
3 visus axis_vel[1] €00 |—{vel
4 Gh PleTask (PkcTask) axis_acc[1]
) main_1 axs_aee(1) [EEm3 _o—aee
23 UntitledLtme
> [l Untitled Instance: 9
@‘ SAFETY
B s+ RET|
« @uvo
4 % Devices x|+
L et
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Because there are positive and negative maximum torque limits 60E1 and 60EOQ in the CSP
(position) +CSV (velocity) +CST (torque) mode, initial values must be assigned to them.

s aXl3 mOT1Cn J: axXls MOT1on:
axis_motion_3: axis_motion;
28 Positive_torque LIMIT value 1 AT %Q* :DINT:
= 2 Negative_torque_LIMIT_value_1 AT $Q* :DINT:
E Positive_torque LIMIT wvalue_2 AT %Q* :DINF;
23 Negative_terque_LIMIT value_2 AT $(* :DINT:

END VAR
- r -
MOVE
EN ENC|
3000 — [~ Positive_torgue LIMIT value_ 1

- Negative_ torgue LIMIT wvalue_ 1

I000 — FFositive_torgue LIVIT value_|

rque_LIMIT_value_2 (35

g pl=

%| ShowVaisbles
S @ Unused
¥ nDataln5[1] > 1B 338.0. UINT [2.0] - Used and unsed
5-# rDatalné > B 400.0, UINTARR2 [4.0) A e
% nDatalng(0] > 1B 400.0, UINT [20) JE“I e =
%1 rDatalng[1] > 1B 402.0, UINT [2.0] wclude other Devices

Te3_Module

0 nSlate5 > 1B 404.0,USINT [1.0) | Exclude same Image:
#) rSlate > 1B 4050, USINT [1.0] & Show Tooltips

# nState? > 1B 4080, USINT [1.0] Sort by Address

# rSlate8 > 1B 407.0,USINT [1.0)

Show Vaisble Types

170
= Devices Mat Type
=-=% Device 2 [EtherCAT) hing Size
E- FrdCl > QB 15200, UINT [20] 7] 8l Types
& FmGw/eCul > 0B 15220, UINT (20] el
B DevCtl > 08 15340, UINT [20]
 Diive 1 [ISE10M) Difsets
B Modes of Opesation > QB 73.0,SINT [1.0] Continuous
B Tagettorque > OB 74.0,INT [20) Show Dislog
utputs B Maxprofle velociy > OB 80.0, UDINT [4.0]
‘ 1“'” B Modes of Dpesation > (0B 95.0, SINT [1.0] || e
- E- Tagettorque > OB S7.0.INT [20] /|| Hand over
Positive_torque LIMIT_value_; I Max profie velocty_> 0B 102.0, UDINT [4.0] [ Take over

o Fositive torque limit value > (0B 109.0, LINT {2.0]} -
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Compile the program. If there is no error, configuration can be activated, and then log in to the
PLC.

S TwinCAT Projects

Id FBD/D/IL Debug TwinCAT TwinSAFE PLC Tools Scope Window Help
Build Solution Ctrl4Shift+B  [TwinCAT RT (x86) -l D E S B A

&lc
8RR Rebuild Solution
Clean Solution
Explorer TwinCAT ProjectS x
{5 Build TwinCAT Project5
= .o Rebuild TwinCAT Projects ko
« @nc
+ [ Untitled1 Batch Build... FTOPLE_AXIS _EEF
@] Untitled1 Canfiguration Manager... [k Tnguts Size: 256.0
+ [ Untitled1 TrsTam roeriomm 514520 CRTO00ET e 0
a PlcTask Inputs
. meingl. ToTle . Ouipwts . Axis 1. Awis |, Aees . Bo-Task 1 SAF
. axisl. Comnent 7
&1 NeTePle
axis2.
« W PlcTask Outputs
+ [ main_1
4 W axisl
% PlcTeNe A5 Infs Fort: 350, Torp: 01010010, IDffs: 0xB00TDSDS, Len: 256
W avis2. Symbol Port: 851, ‘main_L axisl HeToPle
B Positive torque_LIMIT valu = -
= Negatwejarque,L!MlT,va\ 1 Full Name TIFC Untitledl " Untitled] Imstance FleTask Inputs’main 1 axiz
& Positive_torque_LIMIT valu
B Negative_torque LIMIT val
| SAFETY
e
« Buvo
4 *% Devices

FBD/LD/IL ) inCAT  TwinSAFE PLC EBA(M) IEQ@D
CAT RT (x86) L4
Untitled1 - 3]
0 X mainl 2 s_motion twincat3 is810N + X

Variable [Flags | Online|

Hame:
Type: DT
Group: PlcTask Outputs Size: 4.0
Address: 515988 (0xTDF94) Vser ID: o
"'"""F ’: L Positive torque limit value . Position Dutputs . Module 2 C
G) o
@ PlcTask (PlcTask)
4 W PicTask Inputs

4 W m ADS Infe: Port: 350, IGrp: Ox1010010, I0ffs: 0xB10TDFS4, Len: 4
Symbol Port: 851, “main_1.Fositive_torque LIMIT walue 2
Full Name: TIFC Untitledl “Untitledl Instance FleTask Outputs'main_1.Fos
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Click * so that the servo drive can be run through the bus.

B i fow Bt B FOIDIL Debog TmlAT TN L Jook Sope Wodow tih
"Gd@|san]a-n- C

& FieTakc
W 202 aTis Batica
B+ Positive,_toeque LIMIT valy axiai Huxis powez_status
B+ Negative torque LIMIT val Tging
5+ Fositve_torgue LMIT valy SE8 bS] . :::—‘x:
5+ Negative forque LIMIT val et i
8 SarETY =
Mo forard
+ Hio
4 ¥ Devices axis_joq remardfl]
4 B8 Device 2 (EtherCAT) i, g bacivard
W image
B Image-lrio axiy_hese[l]
2 sy =
o axts movestas)
W Outputs It
@ Iriobats e

4 2 Drive 1 [S810N)
2 Module 1 [CSPACSV)
2 Module 2 [CSP/CSVY
& WeState
@ Indolats E
4§ Mappings
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6.3.3 Basic Settings of the Omron NJ Controller for OMET

1. Create a project and modify the project name as well as the model and version information
of the controller. Note: The model and version information of the controller can be obtained
from the nameplate of the controller.

2.1 Network Configurations

2.1.1. After creating a project, right-click the master icon on the EtherCAT device interface
to open the short-cut menu, and click Display ESI Library to import the device
description file.

Ino MultiAxesDriv
e ECAT V0. 40. xml

Note: Please download the latest XML file for IS810N from Inovance’s official website.

e Edit View Insert Project Controller Simulation Tools Help.

Import Slave Settings and Insert New Slave

Drsplay ES1 Library
Output 10 ENS File
Expont All Coulers’ L0 Allscations
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2.1.2. On the ESI library list, open the link "this folder” below. Put Ino_MultiAxesDrive_
ECAT_V0.40.xml corresponding to IS810N in this folder. Exit and restart the Sysmac
Studio software to make it effective.

ultiesDrive ECAT V.40

Omron E
Ormron EJLN-HFUC-ECT

(&9 « Sysmac Studio » [ODeviceProfiles » Esifiles » UserEsiFiles

mig> DOF - wEhbs =4

T S am £
b T = Ino_MultidxesDrive_ECAT_V0.40.xml 775 KB
mam = 18620N-Ecat v2.5.7xml 435 KB

3 WEGENGE

2017/3/1 10:45
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2.1.3. In the upper-right corner of the software, click all suppliers and select Inovance from
the drop-down menu. Double-click IS810N in the device list to add the device to the
configuration list. (If the network has been configured, skip this step and go to step 2.1.4
and upload configuration online.)

o= 5

2.2.3.1 The IS810N is a 2-in-1 drive and plans the usability for the PDO list of each axis.
Select the mode you want to run from "CSP/CSV+TP, CSP+TP, CST, CSP/CST+TP,
CSP/CST/CSV+TP, PP+TP, PP\PV\PT+TP". In conjunction with the controller, the
XML file will select the PDO list needed for the current mode.

In this example, the CSP/CST/CSV+TP mode is selected for all axes.

e View v Projeci Controber  Simulstion Tovls _Help
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2.1.4. Set the EtherCAT communication site address through HOE-21 (currently available for
NJ only). Perform power-on again after setting. For easier configuration management,
it is recommended to set the address according to the actual physical connection order.

Station No. Setting Reference for IS810N Network Configuration

1S810N

Omron
NJ501

1S810N

1S810N

Ecat
out

Ecat
ouT

Ecat
out

Ecat

Ecat ¢

Ecat
IN

Ecat
IN

HOE21=1

HOE21=2 HOE21=3

cee soe

1S810N

1S810N

Ecat
ouT

Ecat
ouT

Ecat
IN

Ecat
IN

HOE21=N

HOE21=N+1

2.1.5. Set the master modification to online mode, and select Compare and Merge with
the Actual Network Configuration in the menu bar. Set the actual physical network
configuration to Sysmac software's network configuration.

E001
IS810N Rew:0x000)

Display Diognosis/Statistics Information

Display Production information
Display Packet Mondor

Display £ Libray

My actual netwe

included i

Matched

& Acquisition failed
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2.2. Communication Data Configuration
2.2.1. Motion Control Axis Settings

Exit the online mode. Add Axis Settings in Motion Control Setup. Double-click MC_Axis000
and configure an IS810N device for the corresponding site on the corresponding Axis Basic
Settings interface, as shown in the following figure. MC_Axis000 can be renamed (even in
Chinese).

File Edit View Insert Project Controller Simulation Took Help

Multiview Explorer

new_Controller 0 v

Product name
Number of Slaves

o |
Description Program Location

Tools
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2.2.2. Motion Control Axis Settings

Perform detailed configurations for the axis parameters: All the four axes under each slave
need to be configured using the same configuration process. If the number of axes is less
than 2, set the value of 0200 of the 1S810 servo drive to 255 to shield the axis; for any axis
in normal use, perform normal configurations. The following example shows how to configure
one of the axes.

Used ais. v
Servo axis v
No controlloop v

v

Input device 1~ [<Not assigned> Channel

Input device Channel

Input device 3 Channel
Output device 1 - CSP/CSV/CST + TP(M1) v Channel
<Not assigned> v Channel

<Not assigned> v Channel

» Detailed Settings

2.2.3. Variable Configurations for Servo Axis Communication Mapping

Click Detailed Settings to expand the configuration parameters. Perform object mapping
configurations completely based on the following table and carefully check them. Currently,
all IS810N axis configurations must be performed manually due to the limitation on Omron
backend configurations.

Device

Node : 1, Skot : 0 CSPACSV/CST « v

Node 1 1, Siot s 0 CSP/CSV/CST 4 %

Node : 1, Skot : 0 CSPACSV/C

Node : 1, Slot : 0 CSP/CS! WCST‘ i

<Not assigned>

Node : 1, Slot DC‘P}CSWCST‘ v

<Nok assign

Not assigned: v
Slot ncswcswcsn v

\Not assigned>

1, Slot s 0CSP/CSVICST « v 6041h-000{Position In
=0 CSP/CSV/CST « v [6064h-00.0(Position In
:OCSP/CSV/CST « »  B0GCh-00.0{Position In
=0 CSP/CSV/CST « v '6077h-00.0{Position In
:OCSP/CSVICST « v B061h-0010{Position In
O CSP/CSV/CST + Sﬂiﬁh-ﬂOO(P(vylm In
¢ SOCSPICSVICST < '
42. Touch probe p -

s of Encoder’s Input Slave Nal lsng'w:d

Build

<Not assigned>

=1, Slot : 0 CSP/CSV/CST + 60FDh-00.1{Position In

=1, Slot : 0 CSP/CSV/CST « ‘60FDh-00.0{Position In

. Slot : O'CSP/CSV/CST « GOFDh-0025(Position |

lot : O CSP/CSV/CST + '60FDh-00-16(Position T

. Slot s "CSP/CSV/CST + GOFDh-002(Position In

Lﬂnmal Latch lnpul 1 = 1, Skot : 0 CSP/CSV/CST « '60FDh-00.17(Position |
err =1, Slot : 0 CSP/CSV/CST + [ Ti-OR L 1 B Porsriion 1
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2.2.4. Servo Axis Parameters Settings
Unit conversion setting

Correctly set 1047586 pulses per revolution for the IS810N motor. The travel per motor
revolution does not need to be changed from its default value. The effect is similar to that
the host controller makes electronic gear ratio conversion, and the servo drive need not
make the conversion again.

Unit of display © pulse ® mm @® um @ nm @ degree @ inch
Command pulse count per motor rotation 1048576/
E Work travel distance per motor rotation
Referer nit conversion formula

ilse & ion [UDINT]
Number of pulses [puls * Travel distance [Unit of display]
Number of pulses [pulse] o otaton TREAT] 172! distance [Unit of display]

-

Operation setting

After setting the electronic gear ratio, an alarm will be given at the maximum speed and the
parameter must be reset. Set the unit to the speed after unit conversion. 10000 pulses/s
represents 1 R/S (60 RPM) of the actual servo motor. Set the maximum speed and jogging
speed according to actual running. If there is no special requirement, other parameters
may not be set.

¥ Velocity/Acceleration/Deceleration

Maimum velocity EIT] pulse Velocity waring value: [IENE] =
Start velocity
Magimum jog velocity

Maximum acceleration s Acceleration warning value %
s Deceleration warning value %
on/!

¥ Torque

Positive torque warning vaiue [ Negative torque warning vaiue [N >

¥ Monitor

In-position range 0] pulse In-position check time
Actual velocity filter time constant 4] ms Zero position range
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Homing setting

The homing mode affects interworking between the servo drive and the host controller. Set
it according to the following table.

NJ Software Description Servo Drive Function Terminal Configuration
Home proximity signal Home switch (FUN31) DI9
External home input Touch probe 1 (FUN38) DI8
Z-phase input Motor encoder Z-phase signal N/A
Positive limit input P-OT (FUN14) DI1
Negative limit input N-OT (FUN15) DI2

Note: Phase Z signal and external home switch signal shall not be used at the same time.

Homing Settings

Homing method Progmity reverse furn/home proximity input OFF v
Home input signal Use Z-phase input as home v
Homing start direction Positive direction v Operation selection at positive limit input Reverse tum/immediate stop v
Home input detection direction Positive direction. ¥ Operation selection at negative limit input [Reverse tum/immediate stop v

+
>

o)
e

Velocty/Acceleration/Deceleration
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2.3 Program Control Running
2.3.1 After the configuration is completed, run the servo drive via the PLC program.

For programming convenience, two axes are packaged into one function block to facilitate
testing. The function block includes MC_power, MC_moveabsolute, MC_jog, MC_home,
and MC_reset.

File Edit View Insent Project Contioller  Simulation Tools  Help
1
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2.3.1.1 In section0, call the function block axis_control, and the axis can run via the bus.

Frter vanapie—]

Enter Variabie—]
Enter Vorioble—] i
Enter Variabie—]

Enter Veriabie—]

e |

2.3.2 After logging in to the PLC, click axis_jog_forward[0], and the axis runs. For more
information, contact Inovance.
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6.3.4 Basic Settings of the Trio Controller for OMET

The following part describes some simple configuration methods of the Trio MC4N controller
for IS810N.

1. Software installation

B MotionPerfect_4_1_4 11285_Setup.zip

. MotionPerfectSetup.exe

It is recommended to use a recent motion perfect4 version from Trio. The installation package
can be downloaded from Trio’s official website.

2. Hardware connection interface

Trio recommends two connection methods. The mode of direct connection between the
computer and the controller is generally selected. The following part mainly introduces how to
use the direct connection mode.

Figure 1

NETWORK SETUP
DCHP Server

.

NETWORK CONNECTION

Set IP_ADDRESS in MC4N to an
available unused address. It MUST
match the subnet in use. Set the PC
to use DHCP server.

Note: the MC4N always has a fixed IP
addross.

=)

T —
=

(

PC Laptop

Switch MCAN
POINT-TO-POINT OR CLOSED NETWORK
(Mo DHCP server)
The PC MUST be set to a fixed
IP_ADDRESS.
The first 3 “octets” MUST be the
same as the MC4N and the last MUST

FE
¥
be different, but not 000, 254 or
PPC Laptop MCaN 255
Example : 192.168.0.100 Example : 192.168.0.250 =

{

SETTING A FIXED IP ADDRESS

In Windows 7. Open “Network
and Sharing Centre” then change
“Adapter Settings”. Select

the properties of the Local

o 0 e B i [t R
8 s T, v e o R A
T e ¥

PO r———

U e g P e

P asbon L Bl

e . =.m.m. 0
P I

g e 5w S
R

S 058

bt s e 2ot —

Area Network and the IPv4
properties. The IP Address is set to
192.168.0.100 with subnet mask set
to0 255.255.255.0. Assuming that the
MC4N has IP_ADDRESS=192.168.0.250
or similar.
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3. Change the IP address of the computer so that the computer and the controller are located

in the same network segment.

Figure 2

this

IP address:
Subnet mask:
Default gateway:

Alternate DNS server:

You can get IP settings assigned automatically if your network supports
is capability, Otherwise, you need to ask your network administrator
for the appropriate IP settings.
) Obtain an IP address automatically
@ Use the following IP address:

Obtain DNS server address automatically
@ Use the following DNS server addresses:
Preferred DNS server:

[T] vaidate settings upon exit

192 . 168 .

255 .255 .255 . 0

4. Open the controller operating software motion perfect4. Select Connection Settings in

Controller on the toolbar.

Project | Controller | Edit Search

™S 3 Connect in Sync Mode
é Connect in Tool Mode
EJ Connect in Direct Mode

%% Disconnect

Reset Controller...

Mc

Communications...

Enable Features...

B Memory Card..
Load Firmware...

Reprogram FPGA...

Directory...

Processes...

Tmnart valiiac

Figure 3
File/Program Build/Run Tools Window Help
i age  q— fc o)
wonc | 0 @ 00 EIAEH S %
Alt+Shift+T
Alt+Shift+D
Alt+Shift+U

Click to change connection settings i
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5. Change the IP address on motion perfect to that displayed on the LCD of the controller.
Figure 4

Connection parameters
© Ethernet Description

© Serial antroller IP

ora IPport 23

©use

© Simulator

6. Click the Connect in Sync Mode button, as shown in the following figure.
Figure 5

Eroject Edit Search File/Program Build/Run Tools Window Help
| Connect in Sync Mode 43@“: E = .

& Gom{ Connect to controller in Sync mode i
g Connect in Direct Mode Alt+Shift+D

%% Disconnect Alt+Shift+U

Connection Settings...
Reset Controller...

Communications...

Enable Features...

Memory Card...
Load Firmware...

Reprogram FPGA...

Directory...

Processes...
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7. Create and name a project file in Project.
Figure 6

er Edit Search File/Program Build/Run Tools Window Help
Crl+N = 5 E

i Save Ctrl+s

Export N
A Manage Encryption...

Btll Project Check Ctrl+Alt+P
B Backups..

* Close

Import File/Program...

Modify STARTUP Program.... »
| Recent Projects 3
.1 Solution Manager

Print... Ctrl+P
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8. The new project is as follows:

9.

I % Memory
I 3% Configuration

Figure 7

Import a configuration file in Programs, as shown in Figure 8. (Three files are provided for
three modes, that is, CSP, CSV, and CST. Only the CSP mode is introduced.)

Figure 8
Project Controller Edit Search File/Program Build/Run Tools Window Help

System: OK

) ioton gy e

2

LW Me
b 3 Cor

%] New..

™ Compile All

@ Stop All (HALT)
Delete All Programs
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10. Find and import the EC_EXTEND_CSP file stored in the computer.
Figure 9

Import Files

OO (I « 48 + omed® + omeomerd by || 22 c.metcrens

ma v R a @
L] - i e %a
IR | ECEXTEND CSPTXT > 2017/6/30 12556 Szar
|| EC_EXTEND_CST.TXT 2017/6/30 1256 XEXE
"E | EC_EXTEND_CSV.TXT 2017/6/30 12:56 A
B =
= 85
3 o
o BF
1
‘ E&E (C)
ca FiEEE (D)
—mtmmEn T 4 il C
ZHEEN): EC_EXTEND_CSPTXT - [Texteen) -
(770 || =% |

11. The name of Extend files in the TRIO project must be fixed to EC_EXTEND. Otherwise,
the controller cannot identify it and the network cannot enter synchronization mode.
Therefore, renaming is required.

Figure 10

Project Controller Edit Search File/Program Build/Run Tools Window Help

bHR-BR20EO- LY T FTREENNH

EC_EXTEND_CSP X
‘WG s aBd9 o TRAIOST

<?xml version="1.0" encoding="utf-8"?>

MC4N ECAT (P904) v99.0269
Axis Status: OK

1
System: OK 2 <EtherCAT>
. . 3
O 2::;"" e Ef;;rams a <Version>l.0.0¢/Version>
5
4} Programs 6 <RxPdos>
1) EC_EXTEND_¢=0 :
8 Max. Axes: 32 | (£ Edit Ctrl+E  |<RxPdo>
! z Men;ory . <Index>0</Index>
I 3% Configuration S
<Name>RXPDO_PROFILE_CSP</Name>
43 Copy..
<Entry>
X Delete
<Name>CTRL_WORD</Name>
Properties... <Length>2</Length>
20 <Flags>0</Flags>
21
22 </Entry>
23
24 <Entry>
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Figure 11
<Version>1.0.0</Version>
<RxPdos>
<RxPdo>
<Index>0</Index> M
ndexz0</ndex Rename Program E‘M
<Name>RXEDO_PROFTLE G
Type 1] Text

<Entry>

Storage: Internal
<Name>CTRL_WORD</Nal |

<Length>2</Langth> Namé\\E-C__gTifiE)/]

<Flags>0</Flags>

i
</Entry> g m
<Entry> R ——————————

<Name>TARGET_POS</Name>

<Length>4</Length>
<Flags>0</Flags>
</Entry>
12. Create a MD_CONFIG configuration and a BASIC file in Programs.
Figure 12
Controller ~ x|  ECEXTEND _ MCCONFIG & / MomoN1 x|

:ﬂ“;‘:?’;:’“ﬂ :uav $L@B9 0 HREOSD3Q »
System: OK

0 Motion Drive Halt
stop enable programs
P

&) MOTION_1 B 0l & ?

MC_CONFIG b Il 4 2

1 ECE
¥& Max. Axes: 32

I % Memory

I 3% Configuration
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13. Set the current communication cycle to 1 ms.

Figure 13
FIEFIER
(Ally System parameters
IP Configuration Automatically startup

Devices | Axes
$ Add X Remeve

Device Slot Slave Profile Axis Address Axis Count IO Address VR Address
o 0 Not Set Not Set Not Set Not Set Not Set

14. Double-click MAX.AXES:32 and check the first two axes.

Figure 14
' System: OK - (Ally System parameters
rtup EtherCAT prot
Motion Drive A Halt Shovi/Hide Axes
stop enable programs ime:
- L.h ngrams Use Axi o —la
] MOTION_1 b0l w0 ? -
9 MC_CONFIG b 1l & ? 0 EthCATPos 0 Axis
dﬁmm ,w/
Max. Axes: 32 2 1 Axis
I bl\i‘!ew-\c;ry::.__D B 3 Virtual -1 Axis | Slave Profile Axis A
I 3% Configuration a s Virtual -1 Axis | Not Set Not Se
o s Virtual -1 Auds
6 Virtual -1 Auis
B 7 Virtual -1 Axis
0 s Virtual -1 Axis
[} 9 Virtual -1 Axis
10 Virtual -1 Axis
11 Virtual -1 Axis
12 Virtual -1 Axis
B 13 Virtual 1 Axis
[ 14 Virtual -1 Axis
[ T Vfictual 1 Avi -
(Lo ]
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15. To add CoE objects corresponding to the servo, open the intelligent drives and access

Configure Categories.

Figure 15

sller Edit Search File/Program Build/R

29 @O L

n Tools

Window Help

WL FTREEAEHSTE % 0ad (

il e

N Intelligent drives configuration H 1

ECAT (P904) v90.0269
stus: OK
:0K

Drive
enable

FIERERS
(Ally
1P Canfigurstion

a Halt
programs BthercAT

s

ION1 bu o ?

ONFIG b Il 4 7

{TEND

5132

0)

1)

096

E: 512000

variables

gram space: 8126456

‘ation

on Ethernet 192.168.0.1
ame MCIN ECAT
aumber P04

mher 1718

System parameters

Automatically startup EtherCAT protocol: | Operational -

Network cycle time:

Devices | Axes
© Add X Remove

‘ Device Slot Slave Profile Axis Address Axis Count 10 Addr
0o 0 Not Set Not Set Not Set Not Set

16. The motor servo enters the PDO configurations.

Figure 16
M enigent drves v o x ¥ Wl W
4 || slot 0 - EthercAT
k o/
Diagram
Master state: Operational v T
)perational
Address:
4 000us
Axis Count IO
Not Set Noi
Operational
Vendor Inovance
Dies Model
Axis Ctrl Mode Model Pos Alias Configured
! B 0 EthCAT Pos 0 1 1
21 EthCAT Pos 0 1 1
Modify STARTUP Program | | Browse database...
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17. Add Inovance PDO data on this interface.

Figure 17
EtherCAT device @ slot 0, address 1, axis 0
Status [ Cof Objects |
EtherCAT Info Control Flags Movement
Position 0 Mask: $0006 Cantrollar
Alias 1 L] Switeh On [ Halt 1 Position (MPOS * UNITS)
] Enable Voltage [] Mode Specific
A
e @) Quick Stop [ Reserved Drive
State Operational [ pruble Operation [ Manufacturer 1 Position
Device Info [ Mode Spe:!ﬁc ri Manufacturer 2] Velodty
ot p— [] Mode Specific [ Manufacturer
enaer 00000 | | 5 mode Spacific [] Manufacturer 0] Torpse
Vendor Inovance [] Fault Reset [ Manufacturer
Product code $000C0308
Status Flags
2
M'c'fi" - Mask: $1631
Revision $00010000 ) Reagy To Switch On ] Manufacturer
Serial number 0 [] $witched On 1 Remote
Software ver. 00.01 [] Operation Enabled K] Mode Specific
Hardware ver. 0.0 [ Fault [ Internal Limit Active
) Vohage Ensbled &) Mode Specific
B Quick Stop [] Mede Specific
[ Switch On Disabled  [] Manufacturer
[] Warning [] Manufacturer
[ Fault Reset
[EtherCAT device @ slot 0, address 1, axis 0 -~ o

Status | CoE Objects
Categories: [Position control 1

Index DataType Access Name Value

§60TAz00 Int32 §7F Target position 1
§6064:00 Int32 587 Position actual value 3
$6240:00 Uintl6  §7F  Control word A
$6041:00 Uintl6  $87  Stetusword o]
$6060:00  IntB $7F  Modes of operation &
$6061:00 IntB §87 Modes of operation( 1o e of operation | ]
$6502:00 Uint32  $00 drive 541

18. Perform data calculation before servo trial run.

If you want to set the Trio calibration unit to RPM, set UNITS = Encoder resolution / 60, e.g.
2720/ 60 = 17476.

Set the acceleration ACCEL, deceleration DECEL, running speed SPEED, following error
limit FE_LIMIT, and following error range FE_RANGE. (The recommended value is 0.6 *
FE_LIMIT.) Similarly, set SPEED to 30 RPM and ACCEL to 30 RPM/s.
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19. Set axis parameters.
Figure 18
Build/Run Tools Window Help

EFTRNBENBRYE

Controller Edit Search File/Program

d®-892 &0 |

ler X £ Avis parameters | CONFIG X | MOTION_L
MC4N ECAT (P904) v09.0269 H B 9 ™
i Status: OK. [ ResetMC]
System: OK (Ally System parameters
i Automatically startup EtherCAT
o Drive a Halt IP Configuration ically up P!
= Gt programs EtherCAT Network cycle time:
’rograms
:) MOTION_L b 0l w ? F
= Dev
8 MC_CONFIG b Il 4 ? ces [mes]
1] EC_EXTEND © Add X Remove
vlax. Axes: 32
& Axis (0) Device Slot Slave Profile Axis
-2
A Asis (1) 0o 0 Not Set Not
vlemory
VR: 4096
TABLE: 512000
% Local variables
ree program space: 8126456
“onfiguration
onnection Ethernet 192.168.0.1
Andal nama AACAN EFAT

20. Select axis information.
Figure 19
LY 7 @3 P % 73 &Y B8 B Vi B M o Lel " X

0 %| _ ECEXTEND / MCCONFIG X | MOTION1

90.0269
3| Select axes "

sset MC

EtherCAT protocol: |O

|
programs E

e
- -
No axes selected. Please select axes to be'displayed. ||————
Delete Selected Slave

az
No o

26456

et 192.168.0.1
"ECAT

9
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21. Check the first two axes.

Figure 20

.@Scleclms

Use Axis Type Slot  Axis Nz
0 EthCATPos 0 Axis

Enc -1 Axis
Virtual -1 Axis
Virtual -1 Axis
Virtual -1 Axis

3
4
5
6 Virtual -1 Axis
7
8
9

=i ount IO Addre

Not Set

Virtual -1 Axis
Virtual -1 Axis
Virtual -1 Axis
10 Virtual -1 Axis
n Virtual -1 Axis
12 Virtual -1 Axis
13 Virtual -1 Axis
14 Virtual -1 Axis

15 Virtaial 1 Awvie

(o) ot |

22. The parameter settings are as follows:
Figure 21

@ (Type text to search for) QA

Parameter Axis (0) Axis (1)

P_GAIN . .
I_GAIN 0.0 0.0

D_GAIN 0.0 0.0 ¢
OV_GAIN 0.0 0.0
-| VFF_GAIN 0.0 0.0

CCEL .
CREEP 0.00572 0.00572

pecet e — _
MERGE 0 0 '
SPEED

SRAMP 0 0

MSPEED 00 00

VP_SPEED 0.0 0.0

DATUM_IN
FE_LIMIT

FE_RANGE X
FHOLD_IN -1 -1

FS_LIMIT 22888532.84504 22888532.84504
FWD_IN -1 -1
REP_DIST 11444266.42252 1144426642252
REP_OPTION 0 0
REV_IN -1 -1 -
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23. Use @ to commission the servo. Check whether the parameters are correct before using

the servo.

Figure 22

Motion Perfect v4.

oject Controller Edit Search File/Program Build/Run Tools
bpH%-w2 G0N Ehe T

Window Help

BEKBY

sntroller

l Open a terminal window on channel 0 iFlG x I MOTION_1

MC4N ECAT (P904) v99.0269
Avis Status: OK
System: OK.

Halt

Motion
enable - programs

stop

|y Programs
] MOTION_1 b Il
@ MC_CONFIG b 1l
[1) EC_EXTEND
ﬁ Max. Axes: 32
T3 Axis (0)
8 Axis (1)
®» Memory
VR: 4096
TABLE: 512000
*F Local variables

[ SR ——— T T YT

47
47?

24. Enter the following in the terminal window: base (x) (select an axis address), servo=1

(closed-loop ETHERCAT bus), wdog =
reverse (reverse running), cancel (stop

IP Configuration

EtherCAT

System parameters
Automatically startup

Network cycle time:

Devices

© Add X Remove

Device Slot Slave

[] I

1 (enable servo), forward (forward running),
running).

Figure 23

ZOEO % 0ad- 0L

-qx
Jog inputs Terminal Edit
Jog - + base (0)
>servoml
[+ 50012 | -1 +|| -1 +| l>>wdog=1
>forward
+3 0.00572/%) [ -1 || -1 ~| jp>cancel
>base (1)
>3erve=1
>>forward
>>cancel
. |95
1 Output X
!I WARNING : Development firmware active - contact Tri
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25. Perform programming and running. Enter the following codes in BASIC and click the run
icon.

Figure 24

EC_EXTEND MC_CONFIG & / ANLIL21 & X | @S5

W~ % 0B o 1R D«DQQOJ a9 0@ N %
0 '*Start Standard Section
'Axis Paraments
BASE (0)
UNITS=17476
'Gains
P_GAIN=1
I_GAIN=0
D_GAIN=0

8  OV_GAIN=0

9  VFE_GAIN=0

10 "Veloctity profile
11 ACCEL=500

12, CREEP=1

13 DECEL=500

14 JOGSPEED=1

15, SPEED=500

16 "Limics

17 DATUM_IN=0
FE_LIMIT=5000
9 FS_LIMIT=1000
FHOLD_IN=-1
FWD_IN=-1
REP_DIST=10000
23 PV TH=-1
Codes are as follows:
'Start Standard Section
'Axis Paraments

BASE(0)

UNITS=17476

'Gains

P_GAIN=1

|_GAIN=0

D_GAIN=0

OV_GAIN=0
VFF_GAIN=0

'Veloctity profile
ACCEL=500

CREEP=1

DECEL=500
JOGSPEED=1
SPEED=500

‘Limits

DATUM_IN=0
FE_LIMIT=5000
FS_LIMIT=1000

FHOLD_IN=-1

IS . W O N

3 B3 B DD b b b
O D

b
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FWD_IN=-1
REP_DIST=10000
REV_IN=-1

RS_LIMIT=-10000

'Axis output
SERVO=1

BASE(1)
UNITS=17476
'Gains
P_GAIN=1
I_GAIN=0
D_GAIN=0
OV_GAIN=0
VFF_GAIN=0
'Veloctity profile
ACCEL=500
CREEP=1
DECEL=500
JOGSPEED=1
SPEED=500
'Limits
DATUM_IN=0
FE_LIMIT=5000
FS_LIMIT=1000
FHOLD_IN=-1
FWD_IN=-1
REP_DIST=10000
REV_IN=-1
RS_LIMIT=-10000

'Axis output
SERVO=1

'Stop standard Section
WDOG=1

WHILETRUE
TRIGGER
ACCEL=500
DECEL=500
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MOVE(6000) AXIS(0)
MOVE(6000) AXIS(1)
WAITIDLE

WA(100)
MOVE(-6000) AXIS(0)
MOVE(-6000) AXIS(1)
WAITIDLE

WA(100)

WEND

'WHILE TRUE
' TRIGGER

' ACCEL=500

' DECEL=500
'MOVEABS(1)
" WAIT IDLE

" WA(100)

' MOVEABS(0)
" WAIT IDLE

" WA(100)
'WEND
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Chapter 7 Troubleshooting

7.1 Power Supply Unit

For any faults of the power supply unit, refer to the User Guide MD810 Series AC Drive Multi-
axis System.

7.2 Drive Unit

7.2.1 Fault and Warning Grading

Faults and alarms are graded into the following three levels based on degree of severity:
NO.1 > NO.2 > NO.3.

NO.1 non-resettable fault

NO.1 resettable fault

NO.2 resettable fault

NO.3 resettable warning

"Resettable" means that the keypad stops displaying faults/warnings once the "reset signal" is
input.

To reset a fault/warning, use either of the following methods:

Set 200D-02h = 1 (fault reset enabled).

Enable the rising edge of the control word 0x6040 bit7 on the host controller.

To reset a NO.1 fault or NO.2 fault, turn off the S-ON signal and then set the DI terminal
allocated with function FunIN.2 (ALM-RST) to ON.

To reset NO.3 warning, set the DI terminal allocated with the function FunIN.2 (ALM-RST) to
ON.

Relevant objects

Setting Effective

Index Name | Data Range Description Mode Condition Default
The keypad stops
. displaying the
Faul 0: no resettable faults and
200Dh-02h | T34t | operation Any setting | Immediate | 0

reset warnings.

1: enabled After reset, the value
is restored to 0.
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7.2.2 Communication Fault and Warning Code List

When communication or the servo drive is abnormal, the 1IS810 servo drive sends an
emergency message to the network as a producer, or sends a response abort message when
the SDO transmission is abnormal.

Fault code list (take the current operation axis 1 as an example):

Display Fault Name Type | Resettable Fault Range

E1.101 |Abnormal system parameter NO.1 No Equipment fault
Abnormal communication initialization .

E1.102 of coprocessor NO.1 No Equipment fault

E1.104 Abnormal communication or interrupt NO.1 No Equipment fault

timeout of the coprocessor
E1.105 |Abnormal internal program NO.1 No Equipment fault
Abnormal main processor

E1.106 I NO.1 No Equipment fault
communication
E1.107 L\)/]I(atweprocessor communication loss NO.1 No Equipment fault
E1.108 |Parameter storage fault (read/write) NO.1 No Equipment fault
E1.111 Abnormal 2000h/2001h group NO.1 No Equipment fault
parameter
Product model matching fault
(No corresponding motor
No corresponding driver
E1.120 NO.1 No Shaft fault

Absolute position parameter not
matching

2nd-generation encoder parameter
not matching)

E1.121 |Invalid S-ON command NO.2 Yes Shaft fault
Absolute position function and
encoder matching fault
E1.122 |(Motor model not matching NO.1 No Shaft fault
2nd-generation encoder parameter
not matching)

E1.130 |Dl function setting error NO.1 Yes Shaft fault
E1.131 |DO function setting error NO.1 Yes Shaft fault

Data check error or no parameter
E1.136 stored in the motor ROM NO.1 No Shaft fault

E1.150 |STO signal input protection NO.1 Yes Shaft fault
Hardware overcurrent
(Phase P overcurrent
E1.201 |Phase N overcurrent NO.1 No Shaft fault
Phase U overcurrent

Phase V overcurrent)

FPGA sampling operation timeout

E1.208 |Encoder communication timeout NO.1 No Shaft or equipment fault
Sigma_Dleta modulation fault

E1.210 |Output short-circuit to ground NO.1 No Shaft fault

E1.220 |UVW phase sequence error NO.1 No Shaft fault
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Display Fault Name Type | Resettable Fault Range
E1.234 |Runaway NO.1 No Shaft fault
E1.400 |Main circuit overvoltage NO.1 Yes Equipment fault
E1.410 |Main circuit undervoltage NO.1 Yes Equipment fault
E1.500 |Motor overspeed NO.1 Yes Shaft fault
E1.602 |Angle auto-tuning failure NO.1 Yes Shaft fault
E1.610 |Servo drive overload NO.2 Yes Shaft fault
E1.620 |Motor overload NO.2 Yes Shaft fault
E1.630 |Motor rotor locked NO.2 Yes Shaft fault
E1.650 |Heatsink overheat NO.2 Yes Shaft fault
E1.661 |NTC cable breaking NO.2 Yes Shaft fault
E1.731 |Encoder battery failure NO.2 Yes Shaft fault
E1.733 |Encoder multi-turn counting error NO.2 Yes Shaft fault
E1.735 |Encoder multi-turn counting overflow | NO.2 Yes Shaft fault
E1.740 |Encoder interference NO.1 No Shaft fault
E1.A33 Ab_n_ormal encoder data reading/ NO.1 No Shaft fault
writing
E1.B00 |Position deviation excess NO.2 Yes Shaft fault
E1.801 Abnorma position reference NO2 | Yes |Shaftfault
E1803 | ectionic gearraflo seting NO2 | Yes |Shaftfaul
E1.D09 |Software position setting error NO.2 Yes Shaft fault
E1.D10 |Home position setting error NO.2 Yes Shaft fault
E1.E08 |Synchronization loss* NO.2 Yes Equipment fault
E1.E11 |ESI configuration file not burnt* NO.2 Yes Equipment fault
E1.E13 |Synchronization cycle setting error* NO.2 Yes Equipment fault
E1.E15 Syncbronization cycle error is too NO.2 Yes Equipment fault
large
Warning code list (take the current operation axis 1 as an example)
Display Fault Name Type | Resettable Fault Range
E1.110 sflt;g%uetgﬁtr of frequency-division NO.3 Yes  |Shaft fault
E1.601 |Home attaining warning NO.3 Yes Shaft fault
E1.730 |Encoder battery warning NO.3 Yes Shaft fault
E1.760 |Encoder overheat NO.3 Yes Shaft fault
E1.909 |Motor overload warning NO.3 Yes Shaft fault
£1.941 Parameter mpdification taking effect NO.3 Yes Equipment fault
only after being re-powered on
E1.942 |Parameter storage too frequent NO.3 Yes Equipment fault
E1.950 |Positive limit switch warning NO.3 Yes Shaft fault
E1.952 |Negative limit switch warning NO.3 Yes Shaft fault
E1.980 |Abnormal encoder algorithm NO.3 Yes Shaft fault
E1.998 |Homing object dictionary error NO.3 Yes Shaft fault
E1.E20 Ethernet hardware error NO.3 Yes Equipment fault
E1.E21 Drive MAC address not burnt NO.3 Yes Equipment fault
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7.2.3 Troubleshooting
Take the current operation axis 1 as an example.
E1.101: abnormal system parameter

Cause:

The total number of parameters changes, which generally occurs after software updates.

The actual parameter values of group 2002h and its following groups exceed the limit, which
generally occurs after software updates.

Probable Cause

Confirming Method

Corrective Action

1. The control
power voltage drops
instantaneously.

Check whether the power is cut off
or whether an instantaneous power
failure occurs.

Restore the default setting
(2002-20h = 1), and rewrite the
parameters.

Measure whether the voltage on
the power supply side is within the
following specifications:

380 V drive:
Effective value: 380 to 440 V

Allowed error: -10% to 10% (342 to
484 V)

Increase the power capacity or
replace the power supply with a
large-capacitance power supply.
Restore the default setting
(2002-20h = 1), and rewrite the
parameters.

2. Instantaneous
power failure occurs
during parameter
storage.

Check whether instantaneous power
failure occurs during parameter
storage.

Power on the system again, restore
the default setting (2002-20h = 1),
and rewrite the parameters.

3. The number

of times to write
parameters within
a certain period
exceeds the limit.

Check whether the parameter
update is performed frequently by
the host controller.

Change the parameter writing
method and rewrite parameters.

If the servo drive is faulty, replace it.

4. The software is
upgraded.

Check whether the software is
upgraded.

Reset the servo drive model and the
servo motor model, and restore the
default setting (2002-20h = 1).

5. The servo drive
is faulty.

If the servo drive is powered off and
powered on several times and the
default setting is restored, but the
fault persists, it indicates that the
servo drive is faulty.

Replace the servo drive.

E1.102: Abnormal communication initialization of coprocessor

Cause:

Multi-core communication initialization fault or core software version not matching

Probable Cause

Confirming Method

Corrective Action

1. The FPGA
software version
and the software
version of CPU
cores do not match.

View the FPGA software version (2001-03h),
the CUPO software version (2001-04h), and
the CUP1 software version (2001-05h) via the
keypad or the Inovance servo commissioning
software. Check whether the non-zero values
of the most significant bits are the same in the

two versions.

Contact Inovance for
technical support. Update
the software to make them
match.

2. The FPGAis
faulty.

The fault persists after the servo drive is

powered off and on several times.

Replace the servo drive.
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E1.104: Abnormal communication or interrupt timeout of coprocessor

Cause:

Coprocessor or FPGA interrupt timeout, cyclic access among coprocessors timeout

Probable Cause

Confirming Method

Corrective Action

1. The FPGA is faulty.

2. The communication
handshake between the FPGA
and the HOST is abnormal.

3. Access between HOST and
coprocessor times out.

The fault persists after the
servo drive is powered off and
on several times.

Replace the servo drive.

E1.107: main processor communication loss

Cause:

Cyclic handshake communication between the main processor and coprocessor is lost.

Probable Cause

Confirming Method

Corrective Action

Internal
communication
failure

The fault persists after the servo drive is
powered off and on several times.

Replace the servo drive.

E1.108: parameter storage fault
Cause:

Parameter values cannot be written to EEPROM.
Parameter values cannot be read from EEPROM.

Probable Cause

Confirming Method

Corrective Action

1. Parameter writing is abnormal.

2. Parameter reading is
abnormal.

Modify a parameter, power 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 several times, replace
the servo drive.

E1.110: Setting error of frequency-division pulse output

Cause:

The number of frequency-division output pulses is excessively large.

Probable Cause

Confirming Method

Corrective Action

The number of

frequency-division |axis:
output pulses is The H05-17
excessive. resolution.

View the H05-17 value of a corresponding

value exceeds the encoder

Modify the H05-17 value.

E1.111: abnormal 2000h/2001h group parameter

Cause:

The total number of parameters changes, which generally occurs after software updates.
The actual parameter values of group 2000 or 2001 exceed the limit, which generally occurs

after software updates.
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Probable Cause

Confirming Method

Corrective Action

1. Instantaneous
power failure
occurs during
parameter storage.

Check whether instantaneous
power failure occurs during
parameter storage.

Set drive model (2001-0Bh)
incorrectly, and power on the system,
then correctly set the drive model
and power on the system again.

2. Instantaneous
power failure
occurs during serial
encoder motor
parameter writing.

Check whether instantaneous
power failure occurs during serial
encoder motor parameter writing.

Write the parameters of serial
encoder motor using Inovance
commissioning software.

3. The software is
upgraded.

Check whether the software is
upgraded.

Set drive model (2001-0Bh)
incorrectly, and power on the system,
then correctly set the drive model

and power on the system again.

4. The servo drive
is faulty.

If the fault persists after the servo
drive is powered off and on again,
and step 1 and 2 are repeated for
several times, it indicates that the
servo drive is faulty.

Replace the servo drive.

E1.120: product model matching fault

Cause:

The motor model and drive model do not match or the parameter setting is incorrect, or the
drive unit recognition is incorrect.

Probable Cause

Confirming Method

Corrective Action

1. The product
(encoder, motor
or servo drive) SN
does not exist.

Internal fault code 200B-2Eh = 1120:

View the motor nameplate to check whether
the motor is suitable. Check whether 2000-
01h setting is correct.

Set 2000-01h (Motor SN)
correctly according to the
motor nameplate or use a
matching motor.

Internal fault code 200B-2Eh = 2120:

View the drive model in 2001-0Bh and check
whether this model is present by referring

to the description of designation rules and
nameplate in 2.1 Servo Drive.

If the drive SN does not
exist, set it correctly
according to the drive
nameplate by referring
to the description of
designation rules and
nameplate in 2.1 Servo
Drive.

2. The power rating
of the servo motor
and does not match
that of the servo
drive.

Internal fault code 200B-2Eh = 3120:

Check whether the drive model in 2001-
0Bh matches the serial encoder model in
2000-06h by referring to the description
of designation rules and nameplate in 2.1
Servo Drive and the specifications in 2.2
Servo Motor.

Use matching produces
according to section
2.3 Servo System
Configuration.

3. Settings of drive
model do not match
auto recognition
results.

Check whether H01-10 of the faulty axis is
the same as H01-62.

Set H01-10 to be the same
as H01-62.
Replace the drive unit.
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E1.121: invalid S-ON command
Cause:

When some auxiliary functions are used, a redundant S-ON signal is given.

Probable Cause

Confirming Method

Corrective Action

When the servo
drive is enabled
internally, the S-ON
signal is turned on

. Do are used.
via communication.

Check whether the S-ON signal is sent
from the host controller when the auxiliary
functions (200D-03h, 200D-04h, 200D-0Ch)

Turn off the S-ON signal
from the host controller.

E1.122: product matching fault in the absolute position mode

Cause:

The motor does not match in the absolute position mode or the motor SN is set incorrectly.

Probable Cause

Confirming Method

Corrective Action

The motor does not
match in absolute
position mode or
the motor SN is set
incorrectly.

motor.

View the motor nameplate to check whether
the motor is a multi-turn absolute encoder

Check whether HO000 (Motor SN) is correct.

Set HO000 (Motor SN)
correctly according to the
motor nameplate or use a
matching motor.

E1.130: DI function setting error

Cause:

The same function is allocated to different Dls.
The set values are not supported.

Probable Cause Confirming Method Corrective Action
Allocate parameters that have been
1. The same View 2003-03h, 2003-05h, allocated with the same non-zero DI function
ftjnction is and 2003-07h to 2003-11h No. with different DI functions. Then turn
allocated to to check whether they are on the control power again to allow the
different Dls allocated with the same non- |modifications to take effect. You can also
’ zero DI function No. turn the S-ON signal off and give the reset
signal to make the modification take effect.
Check whether the set values
in 2003-03h, 2003-05h, and |Set values according to the requirements for
> DI function 2003-07h to 2003-11h do not |set values. Then turn on the control power
sét values are  |meet the requirements. again to allow the modifications to take
; . . |effect. You can also turn the S-ON signal
incorrect. Requirements for set values: : .
i off and give the reset signal to make the
Axis No. + Supported DI modification take effect.
function No.

E1.131: DO function setting error
Cause:
The set values are not supported.

Probable Cause Confirming Method

Corrective Action

Check whether the set values
in 2004-01h and 2004-03h do

DO fulnction not meet the requirements.

set values are .

; Requirements for set val :
incorrect. quirements setvalues

Axis No. + Supported DO
function No.

Set values according to the requirements for
set values. Then turn on the control power
again to allow the modifications to take
effect. You can also turn the S-ON signal

off and give the reset signal to make the
modification take effect.
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E1.136: Data check error or no parameter stored in the motor ROM

Cause:

When reading parameters from the encoder ROM memory, the servo drive detects that no
parameter is saved there or parameter values are inconsistent with the agreed values.

Probable Cause

Confirming Method

Corrective Action

1. The servo
drive model and
the motor model
do not match.

View the servo drive and servo motor
nameplates to check that the equipment
used is an Inovance 1S810 series servo
drive and a matching servo motor.

Replace the matching servo
drive and servo motor.

2. A parameter
check error
occurs or no
parameter is
stored in the
serial increment
encoder ROM
memory.

Check whether the encoder cable is used
according to the standard configuration.
For cable specification, refer to 2.4
Matching Cables. The cable must be
connected reliably and must not be
damaged, broken, or under poor contact.

Measure signals PS+, PS-, +5 V and GND
at both ends of the encoder cable and
observe whether signals at both ends are
consistent. For the definition of signals,
refer to Hardware wiring.

Use the recommended encoder
cable. Ensure that the cable

is connected to the motor
securely and tighten the screws
on the drive side. If necessary,
use a new encoder cable.

Never bundle encoder cable
and power cables (RST, UVW)
together.

3. The encoder
wiring is incorrect
or disconnected.

Check the encoder wiring.

Check whether on-site vibration is
excessively intense, which loosens the
encoder cable or even damages the
encoder.

Connect the encoder cable
correctly.

Re-connect the encoder cable
securely.

4. The servo
drive is faulty.

The fault persists after the servo drive is
powered on again.

Replace the servo drive.

E1.150: STO input protection

Cause:

STO input protection

E1.201: Overcurrent

Cause:

Hardware overcurrent is detected.

Probable Cause

Confirming Method

Corrective Action

1. References
are input
simultaneously
at the servo drive
startup or the
reference input
is too early.

Check whether a reference is input before
the keypad displays "ry".

The time sequence is: After
the keypad displays "ry", turn
on the S-ON signal and then
input a reference.

If allowed, add reference
filter time constant or
increase acceleration/
deceleration time.

3. The motor
cables are in
poor contact.

Check whether the servo drive power cables

and motor UVW cables are loose.

Tighten the cables that are
loose or are disconnected.
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Probable Cause

Confirming Method

Corrective Action

4. The motor
cables are
grounded.

After ensuring the servo drive power cables
and motor cables are connected securely,
measure whether the insulation resistance
between the servo drive UVW cables and

ground cable (PE) is MQ-level.

Replace the motor if the
insulation is poor.

5. The motor
UVW cables are
short-circuited.

Disconnect the motor cables and check
whether they are short-circuited and whether

burrs exist.

Connect the motor cables
correctly.

6. The motor is

Disconnect the motor cables and measure
whether the resistance between motor cables

Replace the motor if the

damaged. UVW is balanced. resistance is unbalanced.
) Check whether the motor oscillates or

7. The gain enerates a shrill noise during motor

setting is 9 g

improper and the
motor oscillates.

startup and running. You can view current
feedback by using the drive Inovance servo

commissioning software.

Carry out gain adjustment.

8. The encoder
cable is
incorrectly
wired, corrosive,
or connected

Check whether the encoder cable is used
according to the standard configuration.
Check whether the cable is aging, corrosive

or loose.

Turn off the S-ON signal, rotate the motor
shaft manually, and check whether 200B-12h

Re-weld, fasten or replace
the encoder cable.

loosely. (electrical angle) changes as the motor
rotates.
9 The servo The fault persists after the motor cables are

drive is faulty.

disconnected and the servo drive is powered

on again.

Replace the servo drive.

10. Bleeder
resistor
overcurrent

Check whether external bleeder resistor
resistance value is small or the bleeder
resistor is short-circuited (P and C ends at

main circuit input terminal).

Select a new resistance
value and model of the
bleeder resistor.

Perform the wiring again.

E1.208: FPGA sampling operation timeout

Cause:

Find the cause based on the internal fault code (200B-2Eh).

Probable Cause

Confirming Method

Corrective Action

1. Communication
with the encoder
times out.

Internal fault code 200B-2Eh =
2208:

Encoder wiring is incorrect.

Connection of the encoder cable
becomes loose.

The encoder cable is too long.
Communication interference exists.
The encoder is faulty.

Use the recommended encoder
cable. If a non-standard cable is
used, check that it complies with
the specifications and is a shielded
twisted pair cable.

Check whether the connectors at
both ends of the encoder are in good
contact.

Contact the manufacturer.

Do not bundle motor cables and
encoder cables together. Ensure the
servo motor and servo drive are well
grounded.

Replace the servo motor.
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Probable Cause

Confirming Method

Corrective Action

2. Current sampling

times out.

Internal fault code 200B-2Eh =
3208:

Check whether there is large
equipment generating interference
on-site and whether there are
interference sources such as
various variable-frequency devices
inside the cabinet.

The internal current sampling chip
is damaged.

Separate the heavy current from the
light current.

Replace the servo drive.

3. FPGA operation

times out.

Internal fault code 200B-2Eh =
0208:

Determine causes 1/2/3.

Remove the preceding causes 1/2/3.

E1.210: Output to-
Cause:

ground short-circuit

The servo drive detects abnormal motor phase current or bus voltage during self-check at

power-on.
Probable Cause Confirming Method Corrective Action
1. The servo

drive power Disconnect the motor cables, and

cables (UVW) measure whether the servo drive power |Re-connect these cables or
are short- cables (UVW) are short-circuited to replace them.

circuited to ground (PE).

ground.

2. The motor is
short-circuited to
ground.

After ensuring that the servo drive
power cables and motor cables are
connected securely, measure whether
the insulation resistance between the
servo drive UVW cables and ground
cable (PE) is at the MQ level.

Replace the motor.

3. The servo
drive is faulty.

Remove the power cables from the
servo drive. The fault persists after the
drive is powered off and on several
times.

Replace the servo drive.

E1.220: UVW phase sequence incorrect

Cause:

Incorrect UVW phase sequence is detected during angle auto-tuning.

Probable Cause

Confirming Method

Corrective Action

Power cable
sequences are
incorrect.

Check whether power cable
sequence are correct.

Change any two phase sequences
for angle auto-tuning again.

E1.234: Runaway
Cause:

The torque reference direction is reversed to the speed feedback direction in the torque

control mode.

The speed feedback direction is reversed to the speed reference direction in the position or
speed control mode.
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Probable Cause

Confirming Method

Corrective Action

1. The main
circuit input
voltage is too
high.

Check whether the voltage on the
power supply side is within the following
specifications:

380 V drive:

Effective value: 380 to 440 V

Allowed error: -10% to 10%
(34210 484 V)

Replace or adjust the power
supply according to the
specifications.

2. The power
supply is instable
or affected by
lightning.

Check whether the power supply is
unstable or affected by lightning, or
whether it satisfies the preceding
specifications.

Connect a surge suppressor and
then the power supply. If the fault
persists, replace the servo drive.

5. The motor

is in abrupt
acceleration/
deceleration
status. The
maximum
braking energy
exceeds

the energy
absorption value.

Confirm the acceleration/deceleration
time during running and measure the
DC bus voltage between P and C to
check whether the voltage exceeds the
fault threshold during deceleration.

Ensure that the input voltage

of main circuit is within the
specifications. Then increase the
acceleration/deceleration time
within the allowed range.

6. The bus
voltage sampling
value has a
large deviation
from the actually
measured value.

Check whether 200B-1Bh (Bus voltage)
is within the following specifications:

220V drive: 200B-1Bh > 420 V

Measure the DC bus voltage between
and and check whether the DC bus
voltage is normal and smaller than
200B-1Bh.

Contact Inovance for technical
support.

7. The servo
drive is faulty.

The fault persists after the main circuit
is powered off and on several times.

Replace the servo drive.

E1.410: Main circ
Cause:

uit undervoltage

The DC bus voltage is lower than the overvoltage threshold.
380 V drive: normal value: 540 V, overvoltage threshold: 350 V

2. Instantaneous
power failure
occurs.

Allowed error: -10% to 10% (342 to 484 V). Measurement

is required for three phases.

Probable Cause Confirming Method Corrective Action
1. The control  |Check whether the voltage on the power supply side is
power supply within the following specifications:
is unstable or  |290 v/ grive:
power failure .
OCCUTS. 380 V drive:
Effective value: 380 to 440 V Improve the

power capacity.

3. The power
voltage drops
during running.

Check the input voltage on the power supply side and
check whether main power is applied to other devices,
resulting in insufficient power capacity and a voltage dip.
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Probable Cause Confirming Method Corrective Action
Check whether 200B-1Bh (Bus voltage) is within the
following specifications:

5. The seVo 1344/ rive: 200B-1Bh < 350 V Replace the
drive is faulty. servo drive.
The fault persists after the power supply on the power

supply side is powered off and on several times.
E1.500: Motor overspeed
Cause:
The actual speed of the servo motor exceeds the overspeed threshold.
Probable Cause Confirming Method Corrective Action

1. The UVW phase
sequence of the
motor cables is
incorrect.

Check whether the servo drive power
cables are in the same phase sequence
as the servo drive UVW cables and the
motor UVW cables.

Connect the UVW cables according to the
correct sequence.

2. The setting
of 200A-09h is

Check whether the overspeed threshold
is smaller than the actual maximum
motor speed.

Overspeed threshold = 1.2 times
maximum motor speed (200A-09h = 0).

Re-set the overspeed threshold according
to the actual mechanical requirement.

incorrect.
Overspeed threshold = 200A-09h
(200A-09h # 0, and 200A-09h < 1.2 times
maximum motor speed).
Check whether the motor speed Position control mode:
corresponding to the input reference CSP: Decrease the position reference
exceeds the overspeed threshold. increment for a single synchronous cycle,
Position control mode: and the host controller needs to increase

. the position ramp additionally when
In CSP mode, view the gear ratio generating references.
6091-01h/6091-02h to check the PP: Decrease the value of 6081h, or
position reference increment for a single |, ° h leration/decel ! ti
synchronous cycle and convert it to increase the acceleration/deceleration ramp
speed (6083h, 6084h).
. In PP mode. view the gear ratio HM: Decrease 6099-01h and 6099-02h, or
3. The input : 9 increase the acceleration/deceleration ramp

reference is higher
than the overspeed
threshold.

6091-01h/6091-02h and check the value
of 6081h (profile velocity).

In HM mode, view the gear ratio
6091-01h/6091-02h, and determine
6099-01h and 6099-02h.

In speed control mode,

view the gear ratio 6091-01h, and the
values of 60FFh (Target velocity) and
607Fh (Max profile velocity).

Torque control mode:

View the speed limit 607Fh in torque
control.

(609Ah).

Decrease the gear ratio according to the
actual conditions.

Speed mode:

Decrease the target velocity, speed limit
value, gear ratio. In PV mode, increase
the speed ramp 6083h and 6084h; in CSV
mode, the host controller needs to increase
speed ramp additionally.

Torque control mode:

Set a speed limit value smaller than the
overspeed threshold.

4. The motor speed
overshoots.

Check whether the actual speed exceeds
the overspeed threshold through the
drive Inovance servo commissioning
software.

Adjust the gain or mechanical conditions.

5. The servo drive
is faulty.

The fault persists after the servo drive is
powered on again.

Replace the servo drive.
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E1.602: Angle auto-tuning failure

Cause:

Abnormal jitter is reported by the encoder during the angle auto-tuning.

Probable Cause

Confirming Method

Corrective Action

Abnormal encoder
feedback data

Check if the encoder communication is
interrupted.

Check the encoder
hardware wiring

E1.610: Servo drive
Cause:

overload

Heat accumulation of the servo drive reaches the fault level.

E1.620: Motor overload

Cause:

Heat accumulation of the motor reaches the fault level.

Probable Cause

Confirming Method

Corrective Action

1. Wiring of the
motor and encoder
is incorrect or in
poor contact.

Check wirings between the servo drive,
servo motor and encoder according to the
correct wiring diagram.

Connect the wirings
according to the correct
wiring diagram.

Preferably use the cables
recommended by Inovance.

When self-made cables are
used, prepare and connect
the cables according to the
hardware wiring instructions.

2. The load is too
heavy. The motor
keeps outputting
effective torque
higher than the
rated torque for a
long time.

Confirm the overload characteristics of the
servo drive or servo motor.

Check whether the average load ratio
(200B-0DH) remains greater than 100.0%
for long time.

Use a servo drive of larger
capacity and 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.

Calculate the mechanical inertia ratio or
perform the inertia auto-tuning. Then view
2008-10h (load inertia ratio).

Check the single running cycle when the
servo motor runs circularly.

Increase acceleration/
deceleration time during a
single run.

4. The gain is
improper, or the
stiffness is too
high.

Check whether the motor vibrates and
produces abnormal noise during running.

Re-adjust the gain.

5. The servo drive
or motor model is
set incorrectly.

View the bus motor model in 2000-06h and
servo drive model in 2001-0Bh.

View the servo drive
nameplate and set the servo
drive model in 2001-0Bh
correctly and use a matching
servo motor according to
Section 2.3.
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Probable Cause

Confirming Method

Corrective Action

6. Locked-rotor
occurs due to

mechanical factors,

resulting in very
heavy load during
running.

Check the running reference and motor
speed (200B-01h) through Inovance servo
commissioning software or the keypad:

Running reference in position control:
200B-0Eh

(Input position reference counter)

Running reference in speed mode:
200B-02h

(Speed reference)

Running reference in torque mode:

200B-03h

(Internal torque reference)

Check that the running reference is

not 0 but the motor speed is 0 in the
corresponding mode.

Eliminate mechanical factors.

7. The servo drive
is faulty.

The fault persists after the servo drive is
powered on again.

Replace the servo drive.

E1.630: Overheat
Cause:

protection for locked-rotors

The actual motor speed is lower than 10 rpm but the torque reference reaches the limit. The
duration reaches the value set in 200A-21h.

Probable Cause

Confirming Method

Corrective Action

1. Power output
(UVW) phase
loss or incorrect
phase sequence
occurs in the
servo drive.

Perform motor trial run when there is no
load and check the motor wirings.

Correct the wiring or replace the
cables.

2. The servo
drive UVW cable
or the encoder
cable is broken.

Check wirings.

Correct the wiring or replace the
cables.

3. Locked-rotor
occurs due to
mechanical
factors.

Check the running reference and motor
speed (200B-01h) through Inovance servo
commissioning software or the keypad:

Running reference in position control:
200B-0Eh

(Input position reference counter)

Running reference in speed mode:
200B-02h

(Speed reference)

Running reference in torque mode:
200B-03h

(Internal torque reference)

Check that the running reference is
not 0 but the motor speed is 0 in the
corresponding mode.

Eliminate mechanical factors.
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E1.650: Heatsink overheat

Cause:

The temperature of the servo drive power module is higher than the over-temperature

protection threshold.

Probable Cause

Confirming Method

Corrective Action

1. The ambient
temperature is too
high.

Measure the ambient temperature

Improve the cooling
conditions for the servo
drive to reduce the ambient
temperature.

2. The servo drive
is powered off and
powered on several
times to reset the
overload fault.

View the fault records

(set 200B-22h and view 200B-23h)
and check whether an overload fault/
warning (E1.610, E1.620, E1.630,
E1.650) occurs.

Change the fault reset
method. After overload
occurs, wait 30s and then
perform the reset operation.
Increase the capacity of

the servo drive and servo
motor, increase acceleration/
deceleration time, and
reduce the load.

3. The fan is damaged.

Observe whether the fan works during
running.

Replace the servo drive.

4. The installation
direction and clearance
away from other servo
drives are improper.

Check whether installation of the servo
drive is proper.

Install the servo drive
according to the
requirements.

5. The servo drive is
faulty.

The fault persists after restart and
10 minutes after powering off.

Replace the servo drive.

E1.661: NTC cable breaking

Cause:

The drive temperature detection circuit is abnormal.

Probable Cause Confirming Method Corrective Action
The drive
temperature Check whether HOB-27 (Drive temperature)

Replace the servo drive.

detection circuit is
abnormal.

of a corresponding axis remains at 12°C.

E1.731: Encoder battery failed

Cause:

The battery voltage of the absolute encoder is lower than 3.0 V.

Probable Cause

Confirming Method

Corrective Action

The battery is not
connected during
power-off.

Check whether the battery is connected
during power-off.

Set 200D-15h =1 to
remove the fault.

The battery voltage
of the encoder is
too low.

Measure the battery voltage.

Use a new battery of
matching voltage.
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E1.733: Encoder multi-turn counting error

Cause:

Encoder multi-turn counting error

Probable Cause

Confirming Method

Corrective Action

The encoder is
faulty.

Set 200D-15h = 2 to remove the fault.
E1.733 persists after power-on again.

Replace the motor.

E1.735: Encoder mu

Iti-turn counting overflow

Probable Cause

Confirming Method

Corrective Action

The absolute
encoder rotates
over 32767
revolutions in a
single direction in
linear mode.

View HOB70 and check whether
the encoder continues to run

in this direction after the value
reaches 32767.

View the operating instructions of the
absolute encoder.

1) This fault can be shielded in the
case that no multi-turn absolute
position but the running absolute
position needs to be recorded;

2) The rotation mode must be used in
the case that the single-turn absolute
position needs to be recorded.

E1.740: Encoder interference

Cause:

The encoder communication has been interrupted, resulting in an error in the communication

process.

Probable Cause

Confirming Method

Corrective Action

1. The encoder wiring

is incorrect.

Check the encoder wiring.

Reconnect cables according
to the correct wiring diagram.

2. Connection of
the encoder cable
becomes loose.

Check whether on-site vibration is
excessively intense, which loosens the
encoder cable or even damages the
encoder.

Re-connect the encoder
cable securely.

3. Interference on Z

signal of the encoder

exists.

Check on-site wirings:

Check whether large equipment is
generating interference on site and
whether there are interference sources
such as various variable-frequency
devices inside

Make servo drive in "rdy" status and
rotate the motor shaft counterclockwise
(CCW) manually, and observe whether
200B-12h (Electrical angle) increases/
decreases smoothly, and whether one
turn corresponds to five 0 to 360°.

(This is for Z series motors. For X series
motors, the number should be 4.)

If 200B-12h changes abnormally during
rotation, it indicates that a fault occurs
on the encoder.

If there is no alarm during rotation but
the system alarms during servo running,
interference may exist.

Preferably use the cables
recommended by Inovance.

If a non-standard cable is
used, check whether the
cable meets the requirements
and is an STP cable.

Do not bundle motor cables
and encoder cables together.
Ensure the servo motor

and servo drive are well
grounded.

Check that the connectors at
both ends of the encoder are
in good contact.
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Probable Cause

Confirming Method

Corrective Action

4. The encoder is
faulty.

Use a new encoder cable. If the fault
no longer occurs after replacement, it
indicates that the original encoder cable
is damaged.

Place motor at the same position,
power on the system several times and
observe changes of 200B-12h. The
electrical angle must be within +30°.

Use a new encoder cable.

Replace the servo motor if
the encoder is faulty.

E1.A33: Encoder reads and writes data abnormally

Cause:

Internal parameters of the encoder are abnormal.

Probable Cause

Confirming Method

Corrective Action

1. The serial
incremental
encoder cable is
broken or loose.

Check wirings.

Check the connection of the
encoder cable to see whether there
is an incorrect connection, a broken
cable, or poor contact. If motor
cables and encoder cables are

bundled together, separate them.

2. Reading and
writing of the
series incremental
encoder
parameters are
abnormal.

If the servo drive is powered off
and on several times but the
fault persists, it indicates that the
encoder is faulty.

Replace the servo motor.

E1.B00: Position deviation excess

Cause:

The position deviation is larger than the setting of 6065h in position control mode.

Probable Cause

Confirming Method

Corrective Action

1. Power output
(UVW) phase loss
or incorrect phase
sequence occurs in
the servo drive.

Perform motor trial run when there is no
load and check the motor wirings.

Correct the wiring or replace
the cables.

2. The servo drive
UVW cable or the
encoder cable
breaks.

Check wirings.

Reconnect the UVW cables.
The servo motor UVW cables
must be connected to the
corresponding servo drive
UVW cables. If necessary,
replace all cables and ensure
a reliable connection.
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Probable Cause

Confirming Method

Corrective Action

3. Locked-rotor
occurs due to
mechanical factors.

Check the running reference and motor
speed (200B-01h) through Inovance servo
commissioning software or the keypad:

Running reference in position control:
200B-0Eh

(Input position reference counter)

Running reference in speed mode:
200B-02h

(Speed reference)

Running reference in torque mode:

200B-03h

(Internal torque reference)

Check that the running reference is

not 0 but the motor speed is 0 in the
corresponding mode.

Eliminate mechanical factors.

4. The servo drive
gain is too low.

Check the position loop gain and speed
loop gain of the servo drive.

1st gain: 2008-01h to 2008-03h
2nd gain: 2008-04h to 2008-06h

Adjust the gain manually or
perform gain auto-tuning.

5. The position
reference
increment is too
large.

Position control mode:

In CSP mode, view the gear ratio
6091-01h/6091-02h to check the

speed reference increment for a single
synchronous cycle and convert it to speed.

In PP mode, view the gear ratio
6091-01h/6091-02h and check the value of
6081h (profile velocity).

In HM mode, view the gear ratio
6091-01h/6091-02h, and determine
6099-01h and 6099-02h.

CSP: Decrease the position
reference increment for a
single synchronous cycle,
and the host controller needs
to increase the position ramp
additionally when generating
references.

PP: Decrease the value
of 6081h, or decrease the
acceleration/deceleration
ramp (6083h, 6084h).

HM: Decrease 6099-01h and
6099-02h, or decrease the
acceleration/deceleration
ramp (609Ah).

Decrease the gear ratio
according to the actual
conditions.

6. Relative to the
running condition,
6065h (following
error window) is too
small.

Check whether the setting of 6065h is too
small.

Increase the value of 6065h.

7. The servo drive
or motor is faulty.

Monitor the running curve through the
oscilloscope function in Inovance servo
commissioning software:

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.
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E1.B01: abnormal position reference increment

Cause:

The target position increment in CSP mode is too large.

Probable Cause

Confirming Method

Corrective Action

1. The position
reference
increment is too
large.

Check the target position increment
of the adjacent synchronization
cycles.

Decrease the position reference
speed, or set a certain
acceleration/deceleration curve
when the host controller plans the
target position.

2. Before switching
modes, the target
position is not
aligned with the
current position.

Check whether mode switching
happened in the controller software.

Before mode switching, assign the
value of the current position to the
target position.

3. When the servo
is enabled, the
target position is
not aligned with the
current position.

Check whether the operation of
enabling the servo happened in the
controller software.

When the servo is enabled, assign
the value of the current position to
the target position.

4: The target
position value is

After the soft limit function is used,
the target position overflows near
231-1 or -231.

When the soft limit function or
hardware limit signal is valid, the
target position must be limited

b I After any hardware limit signal is
abnorma valid, the target position overflows ~ |between [-231, 231-1].
near 231-1 or -231.
Check whether the 6091-01h and
6091-02h are set incorrectly.
5. The gear I y Modify gear ratio and host

ratio setting is
unreasonable.

Check whether scaling factors of
the host controller associated with
machine and motor encoder are set
incorrectly.

controller related scaling factors
according to practical applications.

6. Motor selection
is unreasonable.

Check whether the maximum motor
speed is less than the maximum
operating speed that satisfies on-site
demand.

Re-select the motor or reduce the
maximum operating speed on site.

E1.B03: Electronic gear ratio setting exceeds limit

Cause:

Electronic gear ratio exceeds limit: (0.001 x encoder resolution/10,000, 4,000 x encoder

resolution/10,000).

Probable Cause

Confirming Method

Corrective Action

1. The electronic
gear ratio setting
exceeds the

preceding range.

Check whether the ratio value of

6091-01h/6091-02h exceeds the preceding

range.

Set the gear ratio within
the required range.

-248 -




Chapter 7 Troubleshooting

IS810N-INT Series Servo System User Manual (Brief)

E1.D09: incorrect software position setting

Cause:

The lower limit of the software position is greater than the upper limit.

Probable Cause

Confirming Method

Corrective Action

The lower limit

of the software
position is greater
than the upper limit.

The lower limit (607D-01) of the parameter
soft limit is greater than the upper limit
(607D-02).

Reset the parameters.

E1.D10: incorrect origin position setting

Cause:

The origin offset exceeds the soft limit.

Probable Cause

Confirming Method

Corrective Action

The origin offset
exceeds the soft
limit.

The value of the parameter 607Ch exceeds
the soft limit 607D-01 and the soft limit upper
limit 607D-02.

Reset the parameters.

7.2.4 Troubleshooting of Warnings
E1.601: Home attaining warning

Cause:

When using the homing function, home is not found within the time set in 2005-24h.

Probable Cause

Confirming Method

Corrective Action

1. The home switch
fails.

There is only high-speed searching
and no low-speed searching during
the homing operation.

After high-speed searching of
homing, the drive keeps reverse
low-speed searching.

If a hardware DI is used, check
whether the DI function has
been allocated to a DI in group
2003h and then check the wiring
of the DI. Manually change the
Dl logic and observe whether
the servo drive receives DI
level change in 200B-04h. If the
home signal is Z but it cannot
be found at all times, check the
Z signal status.

2. The search time is
too short.

Check whether the time for homing
set in 2005-24h is too short.

Increase 2005-24h.

3. The speed for
searching for the home
switch signal at high
speed is too small.

Check the distance from the initial
position of homing to the home
switch. Then check whether 6099-
01h is too small, resulting in a very
long time of finding home switch.

Increase 6099-01h.

4. The setting of
the home switch is
improper.

Check whether the limit
signals at two sides are active
simultaneously.

Check whether a limit signal is
active simultaneously with the
home signal.

Set the position of the hardware
switch properly.
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E1.730: Encoder battery alarm

Cause:

The battery voltage of the absolute encoder is lower than 3.0 V.

Probable Cause

Confirming Method

Corrective Action

The battery voltage
of the absolute
encoder is lower
than 3.0 V.

Measure the battery voltage.

Use a new battery with the
matching voltage.

E1.909: Motor overload warning

Cause:

Accumulative heat of 60Z series 200 W and 400 W motors reaches the warning threshold.

Probable Cause

Confirming Method

Corrective Action

1. Wiring of the
motor and encoder
is incorrect or in
poor contact.

Check the wiring between the servo
drive, servo motor and the encoder
according to the correct wiring
diagram.

Connect the wirings according to
the correct wiring diagram.

Preferably use the cables
recommended by Inovance.

When self-made cables are used,
prepare and connect the cables
according to the hardware wiring
instructions.

2. The load is too
heavy. The motor
keeps output of
effective torque
higher than the
rated torque for
a continuous
operation.

Confirm the overload characteristics
of the servo drive or servo motor.

Check whether the average load
ratio (200B-0Dh) exceeds 100.0%
for a long time.

Use a servo drive of larger capacity
and 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 the inertia auto-tuning. Then
view 2008-10h (load inertia ratio).

Check the single running cycle when
the servo motor runs circularly.

Increase the acceleration/
deceleration time.

4. The gain is
improper, or the
stiffness is too
high.

Check whether the motor vibrates
and produces abnormal noise during
running.

Re-adjust the gain.

5. The servo drive
or motor model is
set incorrectly.

View the bus motor model in
2000-06h and servo drive model in
2001-0Bh.

View the servo drive nameplate
and set the servo drive model

in 2001-0Bh correctly and use a
matching servo motor according to
Section 2.3.
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Probable Cause Confirming Method Corrective Action

Check the running reference and
motor speed (200B-01h) through
Inovance servo commissioning
software or keypad:

Running reference in position control:
200B-0Eh

(Input position reference counter)

Running reference in speed mode:
200B-02h

(Speed reference)

Running reference in torque mode:
200B-03h

(Internal torque reference)

6. Locked-rotor
occurs due to
mechanical factors,
resulting in very
heavy load during
running.

Eliminate mechanical factors.

Check that the running reference
is not O or very large but the motor
speed is 0 in corresponding mode.

Replace the servo drive if the fault
persists after the servo drive is
powered on again.

7. The servo drive

. Power off and on the servo drive.
is faulty.

E1.941: Parameter modification taking effect only after the servo drive is powered on again
Cause:

After parameters with the effective condition "power-on again" are modified, the servo drive
prompts the user to power on again.

Probable Cause Corrective Action
Parameters with the effective
condition "power-on again"

are modified.

Confirming Method

Power on the servo drive
again.

Check whether such parameters
are modified.

E1.942: Parameter storage too frequent
Cause:
The number of function codes that are modified at the same time exceeds 200.

Corrective Action

Check the running mode.
For parameters that need

Probable Cause Confirming Method

A great number of function

code parameters are Check whether the host

modified and stored
frequently to EEPROM

(200E-02h = 1)

controller performs frequent and
fast function code parameter
modification on the servo drive.

not be stored in EEPROM,
set 200E-02h to 0 before
the wiring operation of the
host computer.
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E1.950: Positive limit switch warning

Cause:

The logic of the DI allocated with FunIN.14: P-OT (positive limit switch) is valid.

Probable Cause

Confirming Method

Corrective Action

The logic of the DI allocated
with FunIN.14: P-OT (forward
limit switch inhibited) is valid.

Check whether a Dl is allocated
with FunIN.14 (P-OT) in group
2003h.

Check whether the DI logic is
valid in 200B-04h (monitored DI
states).

Check the running mode.
Ensure safety, and then
send a reverse reference or
rotate the motor to make the
logic of DI with the positive
limit switch function become
invalid.

E1.952: Negative limit switch warning

Cause:

The logic of the DI allocated with FunIN.15: N-OT (negative limit switch) is valid.

Probable Cause

Confirming Method

Corrective Action

The logic of the DI allocated
with FunIN.15: N-OT
(negative limit switch
inhibited) is valid.

Check whether a Dl is allocated
with FunIN.15 (N-OT) in group
2003h.

Check whether the DI logic is
valid in 200B-04h (monitored DI
states).

Check the running mode.
Ensure safety, and then
send a reverse reference or
rotate the motor to make the
logic of DI with the negative
limit switch function become
invalid.

E1.980: Encoder internal fault
Cause:

An encoder algorithm error occurs.

Probable Cause

Confirming Method

Corrective Action

An encoder internal fault
occurs.

If the servo drive is powered
off and on several times but
the warning is still reported, it
indicates that the encoder is
faulty.

Replace the servo motor.

E1.998: Incorrect homing object dictionary

Cause:

Homing mode (6098h) sets an unsupported value.

Probable Cause

Confirming Method

Corrective Action

The value of object 6098h is
not supported.

Check the setting value of object
6098h.

Set parameters according to
the specifications.

E1.E20: Ethernet hardware error

Cause:
Ethernet hardware fault

Probable Cause

Confirming Method

Corrective Action

Ethernet hardware error

If the servo drive is powered
off and on several times but
the warning is still reported, it
indicates that the Ethernet is
faulty.

Replace the servo drive.
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E1.E21: MAC address not burned
Cause:
The MAC address of the driver is not burnt.

Probable Cause Confirming Method Corrective Action
The drive does not burn the MAC Please consult the
The MAC address is not address if the fault persists after

manufacturer's technical

burned. the servo drive is powered off and )
service personnel.

on several times.

7.2.5 Troubleshooting Communication Faults

This part describes how to rectify communication faults.

E1.E08: Synchronization lost

Cause:

The masters synchronization signal is abnormal during communication.

Probable Cause Confirming Method Corrective Action

Check whether a shielded
twisted pair cable is used as the |Use a shielded twisted pair cable.

1. The slave

station's receipt communication cable. Connect the cable according to the
signal is abnormal Check whether the servo drive is |wiring instructions.

during synchronous well grounded. Check the network connection
communication. Check whether drive's Ethernet  |status via the first LED on the left.

port is damaged.

Measure the synchronization cycle
by background oscilloscope or
actual oscilloscope:

If the synchronization cycle is 0, it
indicates that the synchronization
clock of the host controller is not
valid. First, check whether the

2. The master's The synchronization clock of the network cable connects all slaves
sending signal is host controller is not valid. s in accordance with entering from
abnormal during L the IN port and going out from the
synchronous The synchronization clock error of 5T port; then restart the network.
communication. the host controller is too large. gt if the network cable connection
sequence is correct, restart the
network directly.

If it is not 0 and within the
permissible fluctuation range (2us)
of the servo drive, increase the
permissible interruption loss times
(200E-21h) of the slave station.

3. When the servo is
enabled, the network |Check whether the network state |Check the host computer network
switches from OP to  |has switched from OP to non-Op. |status switch program.

non-OP.

E1.E11: ESI configuration file not burned
Cause:
The ESI configuration file is not burned.
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Probable Cause

Confirming Method

Corrective Action

1. The equipment
configuration file is not burnt.

When the host computer scans
the slave station, the ID of the

salve is empty.

Burn the equipment
configuration file.

2. The servo drive is faulty.

Servo drive failure

Replace the servo drive.

E1.E13: Synchronization cycle setting error

Cause:

After the system switches over to the running mode, the synchronization cycle is not an
integer multiple of reference scheduling cycles.

Probable Cause

Confirming Method

Corrective Action

1. The synchronization cycle
is not an integer multiple of
reference scheduling cycles.

Check the setting of the
synchronization cycle.

Change the setting of the
synchronization cycle to the integer
multiples of the reference scheduling
cycle.

Remark:

The reference scheduling cycle can
be calculated by factory parameters
(HO0160 and H0161).

E1.E15: Synchronization cycle error is too large

Cause:

The synchronization cycle error exceeds the threshold.

Probable Cause

Confirming Method

Corrective Action

The controller has a large
synchronization cycle error.

Measure the
synchronization cycle of
the controller.

Measure the
synchronization cycle
through a digital
oscilloscope or the
oscilloscope function

in the Inovance servo
commissioning software.

Increase the factory parameter
(200E-21h).
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Parameter Address Structure
Parameter access address: Index+subindex, both are hexadecimal data.
The CiA402 protocol has the following constraints on the address of the parameter:

Index (Hex) Description
0000-0FFF Data type description
1000-1FFF CoE communication object
2000-5FFF Manufacturer specific object
6000-9FFF Sub-protocol object
A000-FFFF Reserved

The IS810N servo drive has 2 drive modules on one axis, and each module supports the
same parameter. Except that 1000h-1FFFh CoE communication object's 2 modules have

a common parameter, unless otherwise stated, the parameter address of each module is
independent of each other. However, the following relation exists among them:

Parameter address (HEX) of Module N = Parameter address (HEX) of Module 1 + 0x800 x (N - 1)

Example:

- Module 1 Module 2
Manufacturer specific object: Speed loop gain address 2008-01h 2808-01h
Sub-protocol object: Control word address 6040-00h 6840-00h

This document describes all the parameters based on the parameter address of Module 1,
unless otherwise specified.

Object Group 1000h

Sub-

Index index Name Access PD(.) Data Type | Unit | Data Range Default
(hex) Mapping
(hex)
1000 00 |Device type RO NO UINT32 - - 0x00020192
1008 | oo |Manufacturer RO NO - - - IS810N-ECAT
device name
Determined by
1009 | oo | Manufacturer RO NO - - - the software
hardware version .
version
Manufacturer Determined by
100A 00 A RO NO - - - the hardware
software version )
version
ID Object
op |Highestsubindex | pg | No | unTs | - . 0x04
1018 supported
01 |Vendor RO NO UINT32 - - 0x00100000
02 |Product code RO NO UINT32 - - 0x000C0308
03  |Revision number RO NO UINT32 - - 0x00010000
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Index | SUP- PDO
index Name Access . Data Type | Unit | Data Range Default
(hex) Mapping
(hex)
Factory Software Version
0p |Number of Sync RO NO UINTS | - - 0x04
Manager channels
Communication
01 type SMO RO NO UINT8 - - 0x01
1C00 02 Communication RO NO UINTS ) ) 0x02
type SM1
Communication
03 type SM2 RO NO UINT8 - - 0x03
Communication
04 type SM3 RO NO UINT8 - - 0x04
RPDO1 Mapping Object
Number of mapped
00 |application objects RW NO UINT8 - 0 to Ox0A 0x05
in RPDO1
. ’ 0to
01 1st mapping object RW NO UINT32 " | OXFFEFEFEF 0x60400010
Oto
02 |2nd mapping object| RW NO UINT32 - 0x60600008
OxFFFFFFFF
) ) Oto
03  |3rd mapping object RW NO UINT32 " | OXFFEFFFFF 0x607A0020
0to
04  |4th mapping object RW NO UINT32 - 0x60B80010
OxFFFFFFFF
1600 0to
05 |5th mapping object RW NO UINT32 | OXFFEFEFEF 0x60FF0020
0to
06 |6th mapping object RW NO UINT32 - -
OxFFFFFFFF
. . 0to
07 |7th mapping object RW NO UINT32 " | OXFFEFEFEF -
Oto
08 |8th mapping object RW NO UINT32 - -
OxFFFFFFFF
. . 0to
09 |9th mapping object RW NO UINT32 " | OXFFEFEFEF -
Oto
O0A  |10th mapping objectf RW NO UINT32 - -
OxFFFFFFFF
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Index | SUP- PDO
index Name Access . Data Type | Unit | Data Range Default
(hex) Mapping
(hex)
RPDO11 Mapping Object
Number of mapped
00 objects in RPDO11 RW NO UINT8 - 0 to 0X0A 0x05
) . Oto
01 1st mapping object RW NO UINT32 " | OXFFEFFFFF 0x68400010
0to
02 |2nd mapping object| RW NO UINT32 - 0x68600008
OxFFFFFFFF
) . Oto
03  |3rd mapping object RW NO UINT32 | OXFFEFEFEF 0x687A0020
0to
04  |4th mapping object RW NO UINT32 - 0x68B80010
OxFFFFFFFF
1610 ) ) 0to
05 |5th mapping object RwW NO UINT32 " | OXFFEFEFEF 0x68FF0020
Oto
06 |6th mapping object RW NO UINT32 - -
OxFFFFFFFF
’ . O0to
07 |7th mapping object RW NO UINT32 " | OXFFEFEFEF -
. ) Oto
08 |8th mapping object RW NO UINT32 - -
OxFFFFFFFF
) . Oto
09 |9th mapping object RW NO UINT32 " | OXFFEFFFFF -
0to
0A | 10th mapping object| RW NO UINT32 - -
OxFFFFFFFF
TPDO1 Mapping Object
Number of mapped
00 |application objects RW NO UINT8 - 0 to Ox0A 0x0A
in TPDO1
) . Oto
01 1st mapping object RW NO UINT32 | OXFFFFEFFE 0x603F0010
O0to
02 |2nd mapping object| RW NO UINT32 - 0x60410010
OxFFFFFFFF
. . 0to
03 |3rd mapping object RW NO UINT32 " | OXFFEFEFEF 0x60610008
Oto
04  |4th mapping object | RW NO UINT32 - 0x60640020
OxFFFFFFFF
1A00 0to
05 |5th mapping object | RW NO UINT32 | OXFEEFEFFE 0x606C0020
Oto
06 |6th mapping object | RW NO UINT32 - 0x60B90010
OxFFFFFFFF
. ) Oto
07 |7th mapping object | RW NO UINT32 | OXFEFFEFFE 0x60BA0020
0 to
08 |8th mapping object | RW NO UINT32 - 0x60BC0020
OxFFFFFFFF
. . Oto
09 |9th mapping object | RW NO UINT32 | OXFFFFEFFE 0x60F40010
i O0to
0a |'0th mapping RW NO UINT32 | - 0x60FD0010
object OXFFFFFFFF
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Index | SUP- PDO
index Name Access . Data Type | Unit | Data Range Default
(hex) Mapping
(hex)
TPDO11 Mapping Object
Number of mapped
00 objects in TPDO11 RW NO UINT8 - 0 to 0X0A 0x0A
) . Oto
01 1st mapping object RW NO UINT32 " | OXFFEFFFFF 0x683F0010
0to
02 |2nd mapping object| RW NO UINT32 - 0x68410010
OxFFFFFFFF
) ) Oto
03 |3rd mapping object | RW NO UINT32 | OXFFEFEFEF 0x68610008
0to
04  |4th mapping object | RW NO UINT32 - 0x68640020
OxFFFFFFFF
1A10 ; ’ 0to
05 |5th mapping object | RW NO UINT32 " | OXFFEFEFEF 0x686C0020
Oto
06 |6th mapping object | RW NO UINT32 - 0x68B90010
OxFFFFFFFF
. . O0to
07 |7th mapping object | RW NO UINT32 - | oxFFFEFEFE 0x68BA0020
Oto
08 |8th mapping object | RW NO UINT32 - 0x68BC0020
OxFFFFFFFF
. . Oto
09 |9th mapping object RW NO UINT32 " | OXFFEFFFFF 0x68F40010
i 0to
oA |'0th mapping RW NO UINT32 | - 0x68FDO0010
object OXFFFFFFFF
Sync Manager 2_Assigned RPDO
Number of
00 assigned RPDOs RW NO UINT8 - 0 to 0x02 0x02
1C12 1st PDO mapping
01 |object index of RW YES UINT16 - 0 to OXFFFF 0x1600
assigned RPDO
Index for Object 2
02 of assigned RPDO RW YES UINT16 - 0 to OXFFFF 0x1610
Sync Manager 2_Assigned TPDO
Number of
00 assigned TPDOs RW NO UINT8 - 0 to 0x02 0x02
1C13 Index for Object 1
01 of assigned TPDO RW YES UINT16 - 0 to OXFFFF 0x1A00
Index for Object 2
02 of assigned TPDO RW YES UINT16 - 0 to OXFFFF 0x1A10
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Index | SuP- PDO
index Name Access . Data Type | Unit | Data Range Default
(hex) Mapping
(hex)
Sync Manager 2 Synchronization Output
Number of
00 |synchronization RO NO UINT8 - - 0x20
parameters
o1 |Synchronization RO NO UINT16 | - - 0x0002
type
1C32 02 |Cycle Time RO NO UINT32 ns - 0
04 |Synchronization RO NO UINT16 | - - 0x0004
types supported
05 |Minimum cycle time| RO NO UINT32 ns - 0x000F4240
06 |Calc and copy time RO NO UINT32 ns - -
09 |Delay time RO NO UINT32 ns - -
20 |Sync error RO NO BOOL - - -
Sync Manager 2 Synchronization Output
Number of
00 |synchronization RO NO UINT8 - - 0x20
parameters
o1 |Synchronization RO NO UINT16 - 0x0002
type
1C33 02 |Cycle Time RO NO UINT32 ns - 0
04 |Synchronization RO NO | UINT16 | - - 0x0004
types supported
05 |Minimum cycle time| RO NO UINT32 ns - 0x000F4240
06 |Calc and copy time RO NO UINT32 ns - -
09 |Delay time RO NO UINT32 ns - -
20 |Sync error RO NO BOOL - - -
Object Group 6000h
Object group 6000h contains objects related to the supported sub-protocol DSP 402.
Index| 4P PDO Data Change | Effective
index Name Access X Unit Data Range Default e s
(hex) (hex) Mapping | Type Condiction | Condition
603F| 00 |Error code RO | TPDO |UINT16 - - - -
6040| 00 |Controlword | RW | RPDO |UINT16 - 0 to OXFFFF 0 puring | e diate
running
6041| 00 |[Statusword | RO | TPDO |UINT16 - - - -
605a| oo |QuicksoR |y | No | NT1E ; 0o 0x07 0x02 buring | 50 stop
option code running
Disable Durin
605C| 00 |operation RW NO INT16 - 0 to 0x01 0 ng Upon stop
. running
option code
60sD| oo |Haltoption | g N0 | INT16 - 0x0110 0x03|  0x01 Puring | ;000 stop
code running
6osE| 0o |Faultreaction) o | \o | NT16 - 0 to 0x02 0x02 Puring | ;00 stop
option code running
6060 | oo |Modesof RW | RPDO | INT8 - 0 to OX0A 0 puring | e diate
operation running
Modes of
6061 00 |operation RO TPDO INT8 - - - -
display
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Sub- .
Irelex: index Name Access PDQ [DEtE) Unit Data Range Default Chap ge Effecpy e
(hex) (hex) Mapping | Type Condiction | Condition

Position Reference
6062| 00 |demand RO | TPDO | INT32 ot - - - -
internal value
6063| 0o |Fosition RO | TPDO | INT32 |Encoder unit ; ; ; ;
actual value
Position Reference
6064 | 00 RO | TPDO | INT32 X - - - -
actual value unit
6065| 0o |Following RW | RPDO |uiNT32 | Reference Oto 0x00300000 | PUIN9 |imediate
error window unit OxFFFFFFFF running
6066| 0o |Following RW | RPDO |UINT32 ms 0 to OXFFFF 0 During |\ e diate
error time out running
Position Reference 0to During .
6067 | 00 | o= RW | RPDO |UINT32 ot |oxEFRFFFER| OX000002DE | T | immediate
6068| 0o |Position RW | RPDO |UINT16 ms 0 to OXFFFF 0 During | mediate
window time running
sosc| oo |Velodity RO | TPDO | INT32 | Reference ; - ; .
actual value unit/s
606D| 00 |Velocity RW | RPDO |UINT16 rpm 0 to OXFFFF 0x0A During |\ e diate
window running
6o6E| 00 |Velocity RW | RPDO |UINT16 ms 0 to OXFFFF 0 During |\ e diate
window time running
606F | 00 |Velocity RW | RPDO |UINT16|  rpm 0 to OXFFFF 0X0A puring | e diate
threshold running
Velocity Durin:
6070| 00 |threshold RW | RPDO |UINT16 ms 0 to OXFFFF 0 running Immediate
time 9
0xF448 During .
0
6071 00 |Targettorque| RW RPDO | INT16 0.1% _0xOBB8 0 running Immediate
6072| 00 |Maxtorque | RW | RPDO |UINT16| 0.1% | OtoOxOBB8 | 0x0OBB8 r'ag:ir;% Immediate
6074| 00 |Maxtorque | RO | TPDO | INT16 0.1% - 0 - -
6077| oo |roraueactudl) on | 1pno | INT16 0.1% - 0 - -
value
Target Reference 0x80000000 Durin
607A| 00 osﬁ’tion RW | RPDO | INT32 o to 0 running Immediate
P OXTFFFFFFF 9
Reference 0x80000000 During
607C| 00 |Home offset RW RPDO | INT32 unit to 0 runnin Immediate
OXTFFFFFFF 9
Software Absolute Position Limit
Highest sub-
00 |indexes RO NO | UINT8 - - 0x02 - -
supported
o 0x80000000 )
607D :\i"r:i‘tp‘js'“°” RW | RPDO | INT32 Ref;?t”“ to 0x80000000 r[:g:ir;g Immediate
Ox7FFFFFFF 9
Max position Reference 0x80000000 During
02 | RW | RPDO | INT32 ot to OXTFFFFFFF | W19 | Immediate
OXTFFFFFFF 9
" During .
607E| 00 |Polarity RW RPDO | UINT8 - 0 to OxFF 0 . Immediate
running
Max profile Reference 0to During ’
607F | 00 velocity RW RPDO | UINT32 unitls OXFFFFFFFF 0x06400000 running Immediate
Profile User speed 0to During .
6081| 00 | TS RW | RPDO |UINT32 e X EFFRFEFE 0 running | ImMediate
6083| oo |Profile RW | RPDO |uiNT32 | Reference Ofo 0x682AAAAG | PUTNI | immediate
acceleration unit/s2 OxFFFFFFFF running
Profile Reference 0to During .
6084| 00 |\ 0 ton | RW | RPDO.|UINT32| “UEE0RE | o rrer | 0X682AAARG | (TS | Immediate
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Sub- .
Irelex: index Name Access PDQ [DEtE) Unit Data Range Default Chap ge Effecpy e
(hex) (hex) Mapping | Type Condiction | Condition

Quick sto User Oto Durin
6085| 00 P RW RPDO | UINT32 |acceleration 0xAD9C71C0 " | Immediate
deceleration unit OxFFFFFFFF running
6086| 0o |Motionprofile) puy | Rppo | INT16 - 0x6000 fo 0 puring 1y e diate
type OX7FFF running
6087 | 00 |Torqueslope | RW | RPDO |UINT32| 0.1%/s 0t | oxFFFFFFFF | PUTN9 | immediate
) OxFFFFFFFF running
Gear Ratio
Highest sub-
00 |indexes RO NO UINT8 Uint8 - 0x02 - -
supported
6091 20-bit )
o1 |Motor RW | RPDO |UINT32 - Ot lencoder: 123-| PYN9 | nmediate
resolution OxFFFFFFFF | . ) running
bit encoder: 8
Shaft 1- During .
92 | ievolutions | RW | RPDO JUINTS2 i OxFFFFFFFF ! running | MMediate
6008| oo |Homing RW | RPDO | INT8 . 0x01 to 0x01 buring e diate
methods 0x023 running
Homing speed
Highest sub-
00 |indexes RO NO UINT8 - - 0x02 - -
supported
Speed during .
6099 o1 |search for RW | RPDO |UINT32| Reference Oto 0x001AAAAB | PUMNI e diate
- unit/s OxFFFFFFFF running
switch
Speed during .
Reference Oto During .
02 zsforchfor RW RPDO | UINT32 unitls OXFFFFFFFF 0x0002AAAB running Immediate
Homing Reference 0to During .
609A| 00 acceleration RW RPDO |UINT32 unit/s2 OXFFEFFFFF 0x682AAAAG running Immediate
Position Reference 0x80000000 During
60BO| 00 fset RW RPDO | INT32 nit to 0 runnin Immediate
onse Y Ox7FFFFFFF unning
. 0x80000000 .
60B1| 00 Z;L‘;‘i'ty RW | RPDO | INT32 Rej‘:ﬁg“ to 0 r[:r‘::ir;g Immediate
Ox7FFFFFFF 9
60B2| 00 |Torque offset| RW | RPDO | INT16 0.1% OxFa48- 0 During |\ e diate
0x0BB8 running
60B8| 00 |lPUShPrObe | puy | RPDO |UINT16 - 0 to OXFFFF 0 puring | e diate
function running
60B9| 00 |TouchProbe | pyy | RPDO |UINT16 - - 0 - -
status
Touch probe Reference
60BA| 00 |pos1pos RW RPDO | INT32 unit - 0 - -
value
Touch probe Reference
60BB| 00 |pos1neg RW RPDO | INT32 unit - 0 - -
value
Touch probe Reference
60BC| 00 |pos2 pos RW RPDO | INT32 unit - 0 - -
value
Touch probe Reference
60BD| 00 |pos2neg RW RPDO | INT32 unit - 0 - -
value
Touch probe
60D5| 0x00 |1 positive RO RPDO |UINT16 - - 0 - -
edge counter
Touch probe
60D6| 0x00 |1 negative RO RPDO |UINT16 - - 0 - -
edge counter
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Index
(hex)

Sub-
index
(hex)

Name

Access

PDO
Mapping

Data
Type

Unit

Data Range

Default

Change
Condiction

Effective
Condition

60D7

0x00

Touch probe
2 positive
edge counter

RO

RPDO

UINT16

60D8

0x00

Touch probe
2 negative
edge counter

RO

RPDO

UINT16

60E0

00

Positive
torque limit
value

RW

RPDO

UINT16

0.1%

0 to 0x0BB8

0x0BB8

During
running

Immediate

60E1

00

Negative
torque limit
value

RW

RPDO

UINT16

0.1%

0 to 0x0BB8

0x0BB8

During
running

Immediate

60E3

Supported Homing

Methods

00

Highest sub-
indexes
supported

RO

NO

UINT8

O0x1F

01

1st supported
homing
method

RO

NO

UINT16

0x0301

02

2nd
supported
homing
method

RO

NO

UINT16

0x0302

03

3rd
supported
homing
method

RO

NO

UINT16

0x0303

04

4th supported
homing
method

RO

NO

UINT16

0x0304

05

5th supported
homing
method

RO

NO

UINT16

0x0305

06

6th supported
homing
method

RO

NO

UINT16

0x0306

07

7th supported
homing
method

RO

NO

UINT16

0x0307

08

8th supported
homing
method

RO

NO

UINT16

0x0308

09

9th supported
homing
method

RO

NO

UINT16

0x0309

0A

10th
supported
homing
method

RO

NO

UINT16

0x030A

0B

11th
supported
homing
method

RO

NO

UINT16

0x030B

oc

12th
supported
homing
method

RO

NO

UINT16

0x030C

0D

13th
supported
homing
method

RO

NO

UINT16

0x030D

OE

14th
supported
homing
method

RO

NO

UINT16

0x030E
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Irelex: index Name Access PDQ [DEtE) Unit Data Range Default Chap ge Effecpy e
(hex) (hex) Mapping | Type Condiction | Condition

15th

supported R B B R
OF homing RO NO UINT16 0x030Fh

method

16th

supported
10 homing RO NO UINT16 - - 0x0310 - -

method

17th

supported _ _ _ _
11 homing RO NO UINT16 0x0311

method

18th

supported B B B R
12 homing RO NO UINT16 0x0312

method

19th

supported
13 homing RO NO UINT16 - - 0x0313 - -

method

20th
supported
homing
method

RO NO UINT16 - - 0x0314 - -

21th

15 |supported _ _ - -
years |homing RO NO UINT16 0x0315

method

22th

16 [supported RO NO |UINT16 - - 0x0316 - -
homing

method

23th

60E3| 17 ﬁgf{ﬁgggd RO NO |UINT16 - - 0x0317 - -

method

24th

supported ~ _ _ _
18 homing RO NO UINT16 0x0318

method

25th

19 |supported RO NO |UINT16 - - 0x0319 - -
homing

method

26th

supported _ _ _ _
1A heming RO NO | UINT16 0x031A

method

27th

supported _ _ _ _
1B homing RO NO UINT16 0x031B

method

28th

supported R B B R
1C homing RO NO  |UINT16 0x031C

method

29th

supported _ _ - -
1D homing RO NO UINT16 0x031D

method

30th

supported _ _ _ _
1E homing RO NO UINT16 0x031E

method

31th

supported R B R R
1F homing RO NO UINT16 0x031F

method
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(hex) (hex) Mapping | Type Condiction | Condition
Additional
position
G60E6| 00 |encoder RW NO |UINT16 - 0to1 0 During |\ mediate
resolution running
— encoder
increments
Following Reference
60F4 | 00 |error actual RO RPDO | INT32 unit - - - -
value
Position
60FC| 00 |demand RO TPDO INT32 |Encoder unit - - - -
internal value
60FD| 00 |Digitalinputs| RO | RPDO |UINT32 - - - - -
Digital Output
Highest
00 |sub-index RO NO | UINT8 - - 0x02 - -
60FE :’l:]pzécr:d 0to During
ySi _ uri )
01 | Cutput RW | RPDO |UINT32 OXFFRREFFE 0 running | Immediate
. 0to During ’
02 |Bit mask RW NO UINT32 - OXFFFFFFFF 0 running Immediate
Target Reference 0x80000000 Durin
60FF| 00 velgcit RW | RPDO | INT32 it to 0 running Immediate
Y Ox7FFFFFFF 9
6502| oo |Supported RO NO |UINT32 - - 0x000003AD - -
drive modes
Object Group 2000h
Parameter group S - o
Hexadecimal | Decimal Name pt!or} Setting Range | Default | Min. Unit | Width ange S
Description method Way
Group| Index |Parameter
01h |H00-00 Motor SN - 01065535 | 14000 1 16 bits | At stop P‘;‘g::’”
Customized 0to .
03h |H00-02 motor SN ) OXFFFFFFFF | ! 32bits | - )
05h |H00-04 Encoder - 0 to 65535 0 01 |16bits| - -
version SN
06h |H00-05 |Bus motor SN - 0 to 65535 0 1 16 bits | - -
09h |H00-08 Serial ; 0 to 65535 0 1 | 16 bits | Atstop | POMEron
encoder type again
0:220V 1: . Power-on
0OAh |HO00-09 Rated voltage 380 V Oto1 0 1 16 bits | At stop again
0Bh |H00-10 | Rated power - 1 to 65535 75 | 0.01KW | 16 bits | At stop Pc;"‘é::’”
2000
0Ch |H00-11  |Rated current - 11065535 | 470 0.01A | 16 bits | At stop P‘;"‘;z:’”
0Dh |H00-12 | Rated torque - 101065535 | 239 | 0.01Nm | 16 bits | At stop P‘;";Z;f”
OEh |H00-13 Maximum - 10t0 65535 | 716 | 0.01Nm | 16 bits | Atstop | ~OWer-on
torque again
OFh |H00-14 | Rated speed - 100 o 6000 | 3000 | 1RPM | 16 bits | Atstop P‘;‘gz::’”
Maximum
10h |H00-15 motor - 10010 6000 | 6000 | 1RPM | 16 bits | Atstop | - o%er-on
rotational again
speed
11h |H00-16 | Rotor inertia - 1 to 65535 130 0.01 145 bits | At stop | ZOWer-on
kgem again
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Hexadecimal | Decimal Name Pion | Setting Range| Default | Min. Unit | Width | Change | Effective
Description method Way
Group| Index |Parameter
Number of Power-on
12h |H00-17 pole pairs of - 2 to 360 5 1 16 bits | At stop again
PMSM 9
13h  |H00-18 Stator - 11065535 | 500 | 0.001Q |16 bits | Atstop | FOVer-oN
resistance again
14h |Hoo-19 | Stator - 11065535 | 327 | 0.01mH | 16 bits | Atstop | TOWer-oN
inductance Lq again
15h |Hoo-20 |  Stator - 11065535 | 387 | 0.01mH | 16 bits | Atstop | TOWer-oN
inductance Ld again
Line back
16h  |HOO-21 EMF - 11065535 | 3330 | 2OTMV/| 16 pits | Atstop | FOWer-on
. rpm again
coefficient
17h  |H00-22 Torque ; 1t065535 | 51 | COTNM g | Atstop | POWEr-ON
coefficient Kt Arms again
18h |H00-23 Electrical - 11065535 | 654 | 0.01ms | 16 bits | Atstop |  oWer-on
constant Te again
2000 | 19h |HOO0-24 Mechanical - 1 to 65535 24 | 0.01ms | 16 bits | Atstop | OWer-on
constant Tm again
Position offset 0to Power-on
1Dh |H00-28 of absolute - 4294967295 8192 1 32 bits | At stop again
encoder
Choosing 19: Inovance
. . . Power-on
1Fh |H00-30 encoder 20-bit serial | 0to OXOFFF | 0x0013 1 16 bits | At stop .
again
(HEX) encoder
1- . Power-on
20h |H00-31 Encoder PPR - 1073741824 8388608 | 1p/Rev | 32 bits | At stop again
Electrical Power-on
22h  |H00-33 angle of Z - 0 to 3600 1800 0.1° 16 bits | At stop !
f again
signal
Absolute
encoder Power-on
26h |H00-37 function - 0 to OXFFFF 0 1 16 bits | At stop .
. again
setting
position
2001h/HO1: Drive Parameters
01h |Hot-00 |MCU software - 0 to 65535 0 01 |16bits| - -
version SN
FPGA
02h |HO1-01 software - 0 to 65535 0 0.1 16 bits - -
version
FPGA
03h |HO1-02 customized - 0 to 65535 0 0.1 16 bits - -
SN
CPUO
04h |HO1-03 software - 0 to 65535 0 0.1 16 bits - -
version SN
CPU1
2001 05h |HO1-04 software - 0 to 65535 0 0.1 16 bits - -
version SN
08h |Hot-o7 | Software test - 00 65535 0 001 |16bits| - -
version SN
10001: T3R5
10002: T5R4
10003: T8R4
0Bh |H01-10 Drive serial | 16004. 7012 | 010 65535 | 10004 1 16 bits | At stop | FOWer-on
number again
10005: TO17
10006: TO21
10007: T026
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Hexadecimal | Decimal Name p‘.'m:' Setting Range | Default | Min. Unit | Width ange CEive
Description method Way
Group| Index | Parameter
och |Hot-11 | Drive voltage - - 380 | 1V |16bits| - -
class
0Dh |HO1-12 Drive rated - - 300 | 0.01kW |32bits| - -
power
Drive
OFh |HO01-14 maximum - - 300 0.01 kW | 32 bits - -
output power
11h |Ho1-1e | Driverated - - 1190 | 0.01A |32bits| - -
output current
Drive
13h |HO1-18 maximum - - 2380 0.01 A | 32 bits - -
output current
15h  |H01-20 . Carrier - 40000 20000 8000 | 1HZ |16 bits | Atstop | POWer-on
requency again
16h |H01-21 Dead zone - 1102000 | 300 | 0.01us | 16 bits | Atstop | FOWeron
time again
D-axis
coupling Durin
17h |HO01-22 voltage - 0 to 60000 500 0.1% 16 bits "9 | Immediate
. running
compensation
coefficient
Q-axis
18h |H01-23 back EMF - 01060000 | 500 | 0.1% |16 bits | U9 |immediate
compensation running
coefficient
19h |Ho1-24 | D-axiscurrent - 01020000 | 500 1Hz | 16 bits | UMY | immediate
loop gain running
D-axis current
1Ah |Hot-2s | loopintegral . 11010000 | 100 | 0.01 | 16bits | P9 |immediate
compensation running
2001 factor
0: Extraction
te of 32
Current rate of 3
sampling 1: Extraction
i rate of 64 ~
1Bh |HO1-26 _Sinc3 0to3 0 1 16 bits | At stop | POWer-on
filter data 2: Extraction again
extraction rate of 128
t
rate 3: Extraction
rate of 256
1Ch |Hotp7 ~ |Q-axiscurrent - 01020000 | 500 | 1HZ | 16bits | PYNY |immediate
loop gain running
Q-axis current
1Dh |Ho1-2g | 'oP integral - 11010000 | 100 0.01 | 16bits | P49 | immediate
compensation running
factor
Q-axis
coupling Durin
1Eh |HO1-29 voltage - 0 to 60000 500 0.1% 16 bits "9 | Immediate
. running
compensation
coefficient
Bus voltage Power-on
1Fh |HO01-30 gain - 500 to 1500 1000 0.1% 16 bits | At stop .
. again
adjustment
21h |Hot-az | YV sampling - 11065535 | 32768 1 16 bits | At stop | POWer-on
relative gain again
Drive
23h |H01-34 unit over- - 0t01500 | 760 | 0.1°C | 16bits | PU""Y |immediate
temperature running
point
25h  |HO1-36 Current - 00999999 | 6250 | 0.01A |32bits | Atstop | OWeron
sensor range again
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Min. Unit

Width

Change
method

Effective
Way

2001

27h

H01-38

FPGA phase
current
protective
threshold

0 to 1000

900

0.1%

16 bits

At stop

Power-on
again

29h

HO01-40

DC bus
overvoltage
protective
point

0 to 2000

820

1V

16 bits

2Ah

HO1-41

DC bus
voltage
discharge
point

0 to 2000

760

16 bits

At stop

Immediate

2Bh

HO1-42

DC bus
voltage under
pressure
point

0 to 2000

350

1V

16 bits

At stop

Immediate

35h

H01-52

D-axis
proportional
gainin
performance
first mode

0 to 20000

2000

1HZ

16 bits

During
running

Immediate

36h

H01-53

D-axis
integral
gain in
performance
first mode

1to 10000

100

0.01

16 bits

During
running

Immediate

37h

HO1-54

Q-axis
proportional
gain in
performance
first mode

0 to 20000

2000

1HZ

16 bits

During
running

Immediate

38h

H01-55

Q-axis
integral
gain in
performance
first mode

1to 10000

100

0.01

16 bits

During
running

Immediate

39h

H01-56

Current
loop low
pass cutoff
frequency

0 to 65535

11000

1HZ

16 bits

At stop

Power-on
again

3Dh

H01-60

FPGA
scheduling
frequency

selection

0:32KHZ
1:16KHZ

Oto1

16 bits

At stop

Power-on
again

3Eh

HO1-61

Command

scheduling

frequency
selection

0:4KHZ
1:2KHZ
2:1KHZ

Oto2

16 bits

At stop

Power-on
again

2002h/H02 Ba

sic control parameters

2002

01h

H02-00

Control mode
selection

0: Speed
mode
1: Position
mode
2: Torque
mode
9: EtherCAT
mode
255: The axis
is not used

0 to 255

16 bits

At stop

Immediate
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Hexadecimal | Decimal Name p‘.'m:' Setting Range | Default | Min. Unit | Width ange CEive
Description method Way
Group| Index |Parameter
0: Incremental
mode
Absolute ;;iﬁgiﬁ:;teear Power-on
02h |H02-01 system p Oto2 0 1 16 bits | At stop .
selection mode again
2: Absolute
position
rotation mode
0: CCW as
the forward
i direction -
03h |H02-02 Rotating Oto 1 0 1 16 bits | At stop | POWer-on
direction 1: CW as again
the forward
direction
0: Coast to
stop, keeping
de-energized
state
1: Stop at
Stop mode at zei::esrzsed,
08h  |H02-07 limit switch posﬁioﬁ 0to2 1 1 16 bits | At stop |Immediate
signal locking state
2: Stop at
zero speed,
keeping de-
energized
state
2002 0: Coast to
stop, keeping
de-energized
state
Stop mode at 1: DB Stop,
09h |H02-08 P keeping de- Oto2 0 1 16 bits | At stop | Immediate
NO.1 fault :
energized
state
2: DB Stop,
keeping DB
state
Delay
from brake Durin
0Ah |H02-09 output on to - 0 to 500 250 1ms 16 bits "9 | Immediate
running
command
received
Delay from
0Bh |Ho2-10 | Prakeoutput - 50101000 | 150 | 1ms | 16bits | PU"9 |immediate
off to motor running
de-energized
Motor speed
threshold at Durin
0Ch |HO02-11 brake output - 20 to 3000 30 1 RPM | 16 bits "9 | Immediate
; . running
off in rotating
state
Delay from
S-ON off to Durin
0Dh |HO02-12 brake output - 1 to 1000 500 1ms 16 bits ng Immediate
: running
off in the
rotating state
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Hexadecimal | Decimal Name p‘.'m:' Setting Range | Default | Min. Unit | Width ange CEive
Description method Way
Group| Index | Parameter
0: Immediate
output a
. warning
LED warning message
10h |H02-15 display . Oto1 0 1 16 bits | At stop | Immediate
selection 1: Without
outputting
a warning
message
Brake 0: Off
11h  |H02-16 enabling 1: on Oto1 0 1 16 bits | At stop | Immediate
switch i
1Fh |H02-30 User - 0 to 65535 0 1 16 bits | P49 | mmediate
Password running
2002 0: No
operation
Parameter 1: Restore
20h |H02-31 L factory Oto2 0 1 16 bits | At stop | Immediate
initialization .
settings
2: Clear the
fault record
HOB group Durin
21h  |H02-32 function code - 0to 99 50 1 16 bits "9 | Immediate
) running
selection
24h  |H02-35 Panel data - 0t0 20 0 1Hz | 16 bits | M9 | immediate
refresh rate running
2Ah |H02-41 Factory - 0 to 65535 0 1 16 bits | P49 | mediate
password running
2003h/HO3 Terminal input parameters
Description:
It consists of
three digits,
the first one
(from left to
right) indicates
the axis
number, and
the last two
digits indicate
the terminal
function. The
last two digits
DI1 terminal | are defined as During
2003 03h |H03-02 function follows: 0 to 65535 0 1 16 bits . Upon stop
- running
selection
0: No
definition
01: S-ON
14: Forward
limit switch
15: Reverse
limit switch
31: Home
switch
38: Probe 1
39: Probe 2
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Hexadecimal | Decimal Name Opitim Setting Range | Default | Min. Unit | Width Cliemgs | [Hieive

Description method Way

Group| Index |Parameter

0: Indicates
that low level
is valid
1: Indicates
that high level
is valid
2: Indicates

DI terminal that the rising

04h |HO3-03 ; : edge is valid Oto4 0 1 16 bits
logic selection

During
running Upon stop
3: Indicates
that the falling

edge is valid

4: Indicates
that the rising
and falling
edges are
valid

0to 39

DI2 terminal |please refer to
05h  |[H03-04 function | the description| 0 to 65535 0 ! 16 bits
selection | of the H03-02
option

During

running Upon stop

Oto4

DI2 terminal |Please re_fer to . During

06h  |H03-05 logic selection |the description Otod 0 ! 16 bits running
of the H03-03

option.

Upon stop

(0 to 39)
2003 DI3 terminal |please refer to
07h |HO3-06 function  |the description| 0 to 65535 0 1 16 bits
selection | of the H03-02
option

During

running Upon stop

Oto4

DI3 terminal |Please refer to . During

08h |H03-07 logic selection| the description Oto4 0 1 16 bits running
of the H03-03

option.

Upon stop

0to 39

Dl4 terminal |Please refer to
09h |HO03-08 function the description 0 to 65535 0 1 16 bits
selection | of the H03-02
option

During

running Upon stop

Oto4

DI4 terminal |Please re.ferl to . During

0Ah  1H03-09 logic selection | the description Oto4 0 ! 16 bits running
of the H03-03

option.

Upon stop

0to 39

DI5 terminal |Please refer to
0Bh |H03-10 function | the description| O to 65535 0 1 |16 bits

selection | of the H03-02
option

During

running Upon stop

Oto4

DI5 terminal |Please refer to . During

0Ch |HO3-11 logic selection |the description Otod 0 ! 16 bits running
of the H03-03

option.

Upon stop

-270 -




Appendix 1 List of Object Groups

IS810N-INT Series Servo System User Manual (Brief)

Parameter group

Hexadecimal

Decimal

Group| Index

Parameter

Name

Option
Description

Setting Range

Default

Min. Unit

Width

Change
method

Effective
Way

0Dh

H03-12

DI6 terminal
function
selection

0to 39

Please refer to

the description

of the H03-02
option

0 to 65535

16 bits

During
running

Upon stop

OEh

H03-13

DI6 terminal
logic selection

Oto4

Please refer to

the description

of the H03-03
option.

Oto4

16 bits

During
running

Upon stop

OFh

HO03-14

DI7 terminal
function
selection

0to 39

Please refer to

the description

of the H03-02
option

0 to 65535

16 bits

During
running

Upon stop

2003

10h

H03-15

DI7 terminal
logic selection

Oto4

Please refer to

the description

of the H03-03
option.

Oto4

16 bits

During
running

Upon stop

11h

H03-16

DI8 terminal
function
selection

(0 to 39)

Please refer to

the description

of the H03-02
option

0 to 65535

16 bits

During
running

Upon stop

12h

H03-17

DI8 terminal
logic selection

Oto4

Please refer to

the description

of the H03-03
option.

Oto4

16 bits

During
running

Upon stop

2004h/H04 Terminal output parameters

2004 | 01h

H04-00

DO1 terminal
function
selection

Description:
It consists of
three digits,
the first one
(from left to
right) indicates
the axis
number, and
the last two
digits indicate
the terminal
function. The
last two digits
are defined as
follows:

0: No
definition
01: Servo

ready

02: Motor
rotation

10: Warning

0 to 65535

11: Fault

16 bits

During
running

Upon stop
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Hexadecimal | Decimal Name p‘.'m:' Setting Range | Default | Min. Unit | Width ange CEive
Description method Way
Group| Index | Parameter
0: Indicates
L low level
output
when active
(optocoupler
i is on i
02h |Ho4-01 | DO1 terminal : ) Oto 1 0 1 16 bits | 2N | ypon stop
logic selection| 1: |ndicates running
H high
level output
when active
(optocoupler
2004 is off)
0to 11
DO2 terminal | please refer to During
03h |H04-02 function the description| 0 to 65535 0 1 16 bits running Upon stop
selection | of the H04-00
option
Oto1
DO2 terminal |Please refer to . | During
04h |H04-03 logic selection the description Oto1 0 1 16 bits running Upon stop
of the H04-01
option
2005h/HO5 Position control parameters
Time constant
05h |H05-04 of first-order - 0 to 65535 0 0.1 ms | 16 bits | At stop | Immediate
low-pass filter
Time constant
07h |HO5-06 of moving - 0 to 1280 0 0.1 ms | 16 bits | At stop | Immediate
average filter
0: No speed
feedforward
Speed 1: Internal
14h |Hos-1g | feedforward ) speed 0to2 1 1| 16bits | Atstop | Immediate
control feedforward
selection | 5. 60B1 used
as speed
feedforward
24h |Hos.3s | Duration limit - 01065535 | 50000 | 0.01s | 16 bits | PU9 | immediate
of homing running
Position offset
in absolute 0to Power-on
2005 2Fh |H05-46 position linear - 4294967295 0 1 32 bits | At stop again
mode
(low 32 bits)
Position offset
in absolute
3th |H05-48 |position linear - 2147483648 1| 32bits | Atstop | TOWer-on
. 2147483647 again
mode (high
32 bits)
Electronic
33h |HO05-50 gear ratio - 1 to 65535 1 1 16 bits | At stop | Immediate
numerator
Electronic
34h |HO05-51 gear ratio - 1 to 65535 1 1 16 bits | At stop | Immediate
denominator
Pulses within
one revolution
of load in 0to
35h |HO05-52 abscl)llute - 4294967295 0 1p 32 bits | At stop | Immediate
position
rotating mode
(low 32 bits)
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Hexadecimal | Decimal Name p‘.'m:' Setting Range | Default | Min. Unit | Width ange CEive
Description method Way
Group| Index |Parameter
Pulses within
one revolution
of load in
2005 | 37h |HO5-54 absolute - 0to 128 0 1p 32 bits | At stop | Immediate
position
rotating mode
(high 32 bits)
2006h/H06 Speed Control Parameters
Speed .
03h |H06-02 reference | & NUMPETSEL 10 1 0 1 | 16bits | Atstop |Immediate
selection ) P
Speed ; During .
04h |H06-03 reference - -6000 to 6000 | 200 1RPM | 16 bits running Immediate
Acceleration
06h |H06-05 ramp time - 0 to 65535 0 1ms | 16 bits | P9 | immediate
of speed running
reference
Deceleration
~ ramp time _ . During .
07h |H06-06 of speed 0 to 65535 0 1ms 16 bits running Immediate
reference
09h |H06-08 Forward - 0t06000 | 6000 | 1RPM | 16bits | PU9 | immediate
speed limit running
0Ah  |H06-09 Reverse - 0t06000 | 6000 | 1RPM | 16bits | U9 |immediate
2006 speed limit running
0: No torque
feedforward
1: Internal
Torque torque .
och |Hos-11 | feedforward | feedforward 0t02 1 1 | 16bits | PY9 | immediate
control 2: 60B2 is running
selection us'ed as the
external
torque
feedforward
Jog speed During
0Dh |H06-12 acceleration - 0 to 65535 10 1ms 16 bits runnin Immediate
ramp time 9
Motor rotation During
11h  |H06-16 speed - 0 to 1000 20 1 RPM | 16 bits . Immediate
threshold running
2007h/HO7 Torque control parameters
Torque
04h |H07-03 reference - -3000t0 3000 | 0 01% | 16bits | PY9 | immediate
operating running
panel setting
Time constant
06h |H07-05 of torque - 0t03000 | 79 | 0.01ms |16bits| PY"9 |immediate
reference running
filter
2nd time
constant Durin
2007 | 07h [HO7-06 of torque - 0 to 3000 79 0.01 ms | 16 bits running Immediate
reference 9
filter
Internal Durin
0Ah |HO7-09 forward - 0 to 3000 3000 0.1% 16 bits "9 | Immediate
P running
torque limit
Internal Durin
0Bh |HO7-10 reverse - 0 to 3000 3000 0.1% 16 bits "9 | Immediate
. running
torque limit
10h |Ho7-15 | Emergency - 0103000 | 1000 | 0.1% | 16bits | PU"9 | immediate
stop torque running
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Hexadecimal | Decimal Name p‘.'m:' Setting Range | Default | Min. Unit | Width ange CEive
Description method Way
Group| Index |Parameter
Internal speed Durin
14h  |HO07-19 limit value for - 0 to 6000 3000 1RPM | 16 bits "9 | |mmediate
torque control running
Internal speed
15h  |H07-20 _negative. - 0106000 | 3000 | 1RPM | 16bits | P9 |immediate
limit value in running
torque control
Base value Durin
16h |HO07-21 for torque - 0 to 3000 0 0.1% 16 bits "9 | Immediate
reached running
Torque value
outputted
2007 when the Durin
17h |HO7-22 torque - 0 to 3000 200 0.1% 16 bits ng Immediate
reached DO running
signal is
turned on,
Torque value
outputted
when the X
i During i
18h |HO07-23 torque - 0 to 3000 100 0.1% 16 bits ) Immediate
reached DO running
signal is
turned off
2008h/H08 Gain Parameters
Speed loop . During .
01h |HO08-00 K - 1 to 20000 250 0.1 Hz | 16 bits . Immediate
gain running
Time constant Durin
02h |HO08-01 of speed loop - 15 to 51200 3183 0.01 ms | 16 bits . 9 Immediate
integration running
Position | Duri
03h |H08-02 ostion foop - 01020000 | 400 | 04 Hz |16bits| 9 |Immediate
gain running
2nd gain of . During .
04h |H08-03 - 1 to 20000 400 0.1 Hz | 16 bits X Immediate
speed loop running
2nd time
tant of Duri
0sh |Hos.o4 | constamto - 15051200 | 2000 | 0.01ms | 16 bits | "9 |Immediate
speed loop running
integration
2nd gain of . During .
06h |HO08-05 " - 0 to 20000 640 0.1 Hz | 16 bits . Immediate
2008 position loop running
0: The 1st
gain is fixed
and the P/
Pl switchover
is performed
using bit 26 of
2nd gain 60FE. Durin
0oh |H08-08 garn Oto 1 1 1 |16bits| "9 | immediate
mode setting 1: The 1st running
and 2nd gain
switchovers
are valid, and
the switchover
condition is
HO0809.
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Hexadecimal | Decimal Name p‘.'m:' Setting Range | Default | Min. Unit | Width ange CEive
Description method Way
Group| Index |Parameter
0: The 1st
gain is fixed
(PS)
2: Large
torque
command
(PS)
3: Large
speed
reference (PS)
4: Large
speed
reference
change rate
(PS)
5: Speed
) reference
Gain high-speed/ During
OAh |H08-09 switchl?ver low-speed 0to 10 0 1 16 bits running Immediate
condition thresholds
(PS)
6: Large
position
deviation (P)
2008 7: Position
reference
available (P)
8: Positioning
incomplete (P)
9: Actual
speed (P)
10: Position
reference
+ actual
available
speed (P)
Gain )
. X During .
0Bh |H08-10 switchover - 0 to 10000 50 0.1ms | 16 bits runnin Immediate
delay 9
Gain .
) X During .
0Ch |HO08-11 switchover - 0 to 20000 50 1 16 bits . Immediate
running
level
Gain X
) i During i
0ODh |H08-12 switchover - 0 to 20000 30 1 16 bits . Immediate
) running
hysteresis
Position gain .
) i During i
OEh |H08-13 switchover - 0 to 10000 30 0.1 ms | 16 bits ) Immediate
) running
time
Load/Rotor . During i
10h |H08-15 o ) - 0 to 12000 100 0.01 16 bits X Immediate
inertia ratio running
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Hexadecimal | Decimal Name p‘.'m:' Setting Range | Default | Min. Unit | Width ange CEive
Description method Way
Group| Index |Parameter
Time constant
13h |H08-18 of speed - 0 to 6400 50 | 0.01ms | 16 bits | U9 | immediate
feedforward running
filter
Speed During
14h |H08-19 feedforward - 0 to 1000 0 0.1% | 16 bits . > | Immediate
} running
gain
Time constant
15h  |H08-20 of torque - 0 to 6400 50 | 0.01ms | 16 bits | 2YM9 | immediate
feedforward running
filter
Torque Durin:
16h |H08-21 feedforward - 0 to 2000 0 0.1% 16 bits running Immediate
gain 9
0: Moving
average filter
disabled
1: 2 moving
average filters
on speed
2008 feedback2:
4 moving
Speed average filters
17h |H08-22 feedback filter| on speed Oto4 0 1 16 bits | At stop | Immediate
option feedback
3: 8 moving
average filters
on speed
feedback
4: 16 moving
average filters
on speed
feedback
Cutoff
frequency Durin
18h |H08-23 of speed - 100 to 4000 4000 1HZ 16 bits ng Immediate
running
feedback low-
pass filter
19h |Hog-24 | PDFF control - 0101000 | 1000 | 0.4% | 16bits | 2“9 |immediate
coefficient running
2009h/H09 Self-adjustment parameters
0: Parameter
self-
adjustment
is invalid.
manually
adjust the gain
parameters.
1: Parameter
self-
Self- adjustment
adjustment mode, gain X During X
2009 | 01h [H09-00 parameters Oto2 0 1 16 bits . Immediate
mode tuned running
selection | automatically
based on the
stiffness table
2: Positioning
mode, gain
parameters
tuned
automatically
based on the
stiffness table
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Hexadecimal

Decimal

Group

Index

Parameter

Name

Option
Description

Setting Range

Default

Min. Unit

Width

Change

method

Effective
Way

02h

H09-01

Stiffness level
selection

0to 31

12

16 bits

During
running

Immediate

03h

H09-02

Mode
selection
of adaptive
notch

0: The
adaptive
notches are
no longer
updated.

1: An adaptive
notch is active
(Group 3
notches).

2: Two
adaptive
notches are
active (Group
3 and Group 4

notches).

3: Test only
the resonance
point shown in
H0924.

4: Clear the
adaptive
notches, and
restore the
value of group
3 and group
4 notches to
their default
settings.

Oto4

16 bits

During
running

Immediate

2009

04h

H09-03

Online inertia
auto-tuning
mode

0: Disabled

1: Enabled,
change slowly
2: Enabled,
change
always
3: Enabled,
change
quickly

Oto3

16 bits

During
running

Immediate

H09-04

Suppression
mode of low-
frequency
resonance

0: Manually set
the parameters
of the low
frequency
resonance
suppression
filter.

1: Automatically
set the

parameters
of the low
frequency
resonance

suppression

filter.

Oto1

16 bits

During
running

Immediate

06h

H09-05

Offline inertia
auto-tuning
mode

0: Positive
and negative
triangular
wave mode

1: JOG mode

Oto1

16 bits

At stop

Immediate

07h

H09-06

Maximum
speed for
inertia auto-

tuning

100 to 1000

500

1 RPM

16 bits

At stop

Immediate
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Hexadecimal | Decimal Name p‘.'m:' Setting Range | Default | Min. Unit | Width ange CEive
Description method Way
Group| Index |Parameter
Time
constant of
o8h |Hog-07 | accelerating - 20 to 800 125 1ms | 16 bits | At stop | Immediate
to max. speed
for inertia
auto-tuning
Interval after
09h |H09-08 an inertia - 50 to 10000 800 1ms 16 bits | At stop | Immediate
auto-tuning
Motor
0Ah  |H09-09 revolutions - 0 to 65535 0 001 |16bits| - -
for an inertia
autotuning
0Dh |Hog-12 | Group 1 noteh - 50104000 | 4000 | 1Hz |16bits | 2Y"9 |immediate
frequency running
OEh |Hog-13 | Group 1 notch - 0to020 2 1 16 bits | 2UM9 | |mmediate
width level running
OFh |Hog-14 |Group 1nofch ; 0099 0 1 | 16bits | Y9 | immediate
depth level running
Group 2 notch . During .
10h |H09-15 - 50 to 4000 4000 1 Hz 16 bits . Immediate
frequency running
11h |Hog-1e | Group 2notch - 0t0 20 2 1 16 bits | 2UN9 | |mmediate
width level running
12h |Hog-17 | Group 2 notch - 0to 99 0 1 16 bits | 2N | |mmediate
depth level running
13h |H09-18 Grf°“p 3 notch - 50104000 | 4000 | 1Hz |16bits | 2Y9 |immediate
requency running
14h |Hog-19 | Group 3 notch ; 01020 2 1 | 16bits | PY9 | immediate
width level running
2009 | 15h |Hog-20 | Group 3 notch ; 0099 0 1 | 16bits | PY9 | immediate
depth level running
Group 4 notch . During .
16h |H09-21 - 50 to 4000 4000 1 Hz 16 bits . Immediate
frequency running
17h |Hog-22 | Group 4 notch - 01020 2 1 16 bits | 2UN9 | |mmediate
width level running
18h |Hog-23 | Group 4 notch - 0to 99 0 1 16 bits | 2UM9 | |mmediate
depth level running
Obtained
19h |H09-24 resonance - 0 to 2000 0 1Hz 16 bits - -
frequency
Torque
1Fh |Hog-30 | disturbance ; 10000 1000| 0 0.1% | 16 bits | PY"9 | immediate
compensation running
gain
Time constant
20h  |H09-31 of torque - 0 to 2500 50 | 0.01ms | 16 bits | Y9 | immediate
disturbance running
observer filter
Constant
21h  |H09-32 torque - -1000 to 1000| 0 0.1% | 16 bits | UM | |mmediate
compensation running
value
Positive
22h  |H09-33 friction - 1000 to 1000| 0 0.1% | 16 bits | 2“9 | |mmediate
compensatlon running
value
Reverse
23h  |H09-34 friction - 1000 to 1000| 0 0.1% | 16 bits | 2" | |mmediate
compensation running
value
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Hexadecimal | Decimal Name p‘.'m:' Setting Range | Default | Min. Unit | Width ange CEive
Description method Way
Group| Index |Parameter
Frequency of Durin
27h |H09-38 low-frequency - 10 to 1000 1000 0.1Hz | 16 bits running Immediate
resonance 9
2009 Filter setting
of low- . ’
28h |H09-39 - 0to 10 2 1 16 bits | At stop | Immediate
frequency
resonance
200Ah/HOA Fault and Protection Parameters
0: Enable
faults and
inhibit
warnings.
Power input . .
01h |HOA-00 | phaseloss | - Enable 0to2 0 1 | 16bits | PYIN9 | immediate
) faults and running
protection warnings
2: Disable
faults and
warnings.
0: Disable
absolute
position limit
1: Enable
absolute
02h |HOA-01 Absolute | iion fimit 0to2 0 1 16 bits | At stop | Immediate
position limit
2: Enable
absolute
position limit
after homing
attaining
0: Do not
perform
power-down
save
1: Perform
power-down
200A Retentive at save During
04h |HOA-03 . . Oto2 0 1 16 bits . Immediate
power failure | 2: Do not running
perform
power-
down save,
shield control
power supply
undervoltage
fault
Motor
05h |HOA-04 overload - 50t0300 | 100 1 | 16 bits | Atstop |Immediate
protection
gain
07h |HOA-06 Overload - 0 to 400 0 1 16 bits | At stop | Immediate
motor level
0: Do not
recognize
UVW phase
sequence
while
performing
UVE/I\}abr:e angle auto- Duri
08h  [HOA-07 Phase | tuning. Oto 1 1 1 16 bits | """ |Immediate
sequence | Recognize running
to-tuni ’
aufo-tuning UVW phase
sequence
while
performing
angle auto-
tuning.
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Hexadecimal | Decimal Name p‘.'m:' Setting Range | Default | Min. Unit | Width ange CEive
Description method Way
Group| Index | Parameter
osh |Hoa-0s | Overspeed ; 01010000 | 0 | 1RPM |16bits | PY9 | immediate
threshold running
0: Disable
Enable runaway
rotection i
0Dh |HOA-12 runaway P 0to 1 1 1 16 bits | PYM9 || mmediate
protection 1: Enable running
function runaway
protection
0:Use Z
signal for
auto-tuning
1: Do not use
the Z signal
Initial angle | for jogging
-tuni auto-tunin
OEh |Hoa-13 | auto-tuning 9 0to3 0 1 | 16 bits | At stop | Immediate
mode 2: Voltage
selection | injection auto-
tuning
3: Voltage
injection using
Z signal angle
auto-tuning
10h |Hoa-5 | Motor rotation - 1101000 5 | 1RPM | 16bits | P9 immediate
threshold running
Position
deviation
11h |Hoa-g | lhreshold for - 1t0 1000 5 1p | 16bits | PUINY | immediate
low-frequency running
resonance
200A suppression
Time constant Durin
14h |HOA-19 of probe 1 - 0 to 630 200 1us 16 bits ng Immediate
running
filter
Time constant Durin
15h |HOA-20 of probe 2 - 0 to 630 200 1us 16 bits "9 | Immediate
running
filter
0: Enable STO
i function.
16h |Hoa21 | STO function 0to1 0 1 16 bits | At stop | Immediate
shield switch | 1: Shield STO
function.
17h |Hoap2 | Sigma_Delta - 0to3 1 1 16 bits | At stop | POWer-on
filter time again
18h |Hoa-23 | TZsignalfilter - 0to31 |15years| 125ns | 16 bits | Atstop | OWeron
time again
Filter time
constant
1Ah  |HOA-25 of speed - 0 to 5000 50 1ms 16 bits | At stop | Immediate
feedback
display value
0: Show motor
overload
warnings.
Enabling 1: Shield
motor motor . .
1Bh |HOA-26 Oto1 0 1 16 bits | At stop | Immediate
overload overload
shielding warnings
(E2.909)
and faults
(E2.620).
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Hexadecimal

Decimal

Name

Group

Index

Parameter

Option
Description

Setting Range

Default

Min. Unit

Width

Change
method

Effective
Way

200A

21h

HOA-32

Time
threshold
for locked
rotor over-

temperature
protection

10 to 65535

200

1ms

16 bits

During
running

Immediate

22h

HOA-33

Locked
rotor over-
temperature
protection

0: Disabled
1: Enabled

Oto1

16 bits

During
running

Immediate

25h

HOA-36

Encoder
multi-turn
overflow fault
shield

0: Do not
shield

1: Shield

Oto1

16 bits

At stop

Immediate

200Bh/HOB

monitor parameters

200B

01h

HOB-00

Actual motor
speed

-9999 to 9999

0

1 RPM

16 bits

02h

HOB-01

Speed
reference

-9999 to 9999

1 RPM

16 bits

03h

HOB-02

Internal
torque
reference

-3000 to 3000

0.1%

16 bits

04h

HOB-03

Input signal
(DI signal)
monitoring

0 to 0x00FF

16 bits

06h

HOB-05

Output signal
(DO signal)
monitoring

0 to 0x0003

16 bits

08h

HOB-07

Absolute
position
counter

-2147483648—
2147483647

32 bits

0Ah

HOB-09

Mechanical
angle

0to
3600

0.1°

16 bits

0Bh

HOB-10

Electric angle

0to
3600

0.1°

16 bits

0Dh

HOB-12

Average load
ratio

0to
65535

0.1%

16 bits

10h

HOB-15

Position
follow-up
deviation

(encoder unit)

-2147483648—
2147483647

32 bits

12h

HOB-17

Feedback
pulse counter

-2147483648—
2147483647

32 bits

14h

HOB-19

Total power-
on time

0to
4294967295

0.1s

32 bits

19h

HOB-24

Phase current
effective
value

0 to 65535

0.01A

32 bits

1Bh

HOB-26

Bus voltage

0 to 65535

0.1V

16 bits

1Ch

HOB-27

Module
temperature

0 to 65535

16 bits

1Dh

HOB-28

Absolute
encoder fault
information
given by
FPGA

0 to OXFFFF

16 bits

1Eh

HOB-29

System status
information
given by
FPGA

0 to OXFFFF

16 bits
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Group| Index

Parameter

Name

Option
Description

Setting Range

Default

Min. Unit

Width

Change
method

Effective
Way

1Fh

HOB-30

System failure
information
given by
FPGA

0 to OxFFFF

16 bits

20h

HOB-31

Encoding
internal fault
information

0 to OXFFFF

16 bits

22h

HOB-33

Fault record

Oto9

16 bits

During
running

Immediate

23h

HOB-34

Fault code of
the selected
fault record

0 to OXFFFF

16 bits

24h

HOB-35

Time stamp
upon
displayed
fault

0to
4294967295

0.1s

32 bits

26h

HOB-37

Motor
speed upon
displayed
fault

-9999 to 9999

1 RPM

16 bits

27h

HOB-38

Motor
phase U
current upon
displayed
fault

-32768 to
32767

0.01A

16 bits

28h

HOB-39

Motor
phase V
current upon
displayed
fault

-32768 to
32767

0.01A

16 bits

200B | 2gn

HOB-40

Bus voltage
upon
displayed
fault

0 to 65535

0.1V

16 bits

2Ah

HOB-41

Input terminal
state upon
displayed

fault

0 to 0X00FF

16 bits

2Ch

HOB-43

Output
terminal
state upon
displayed
fault

0 to 0x0002

16 bits

2Eh

HOB-45

Internal fault
code

0 to OXFFFF

16 bits

2Fh

HOB-46

Absolute
encoder error
information
given by
FPGA when
the fault is
selected

0 to OXFFFF

16 bits

30h

HOB-47

System status
information
given by
FPGA when
the fault is
selected

0 to OxFFFF

16 bits

31h

HOB-48

System failure
information
given by
FPGA when
the fault is
selected

0 to OXFFFF

16 bits
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Hexadecimal | Decimal Name Dess:ilggon Setting Range | Default | Min. Unit | Width m;’:'g: v?/c:)llve
Group| Index | Parameter
Encoding
internal fault
32h |HOB-49 information - 0 to OxFFFF 0 1 16 bits - -
when the fault
is selected
Internal fault
34h |HOB-51 ‘;ﬁ:?a"l‘l’nel;‘ - 0 to OXFFFF 0 1 16 bits | - -
selected
Position
follow-up
36h |HOB-53 deviation - '2211177‘;3%%13‘ 0 1p 32 bits - -
(reference
unit)
Actual motor -60000 to .
38h |HOB-55 speed - 50000 0 0.1 RPM | 32 bits - -
3Ah |HOB-57 nggs:)l“’:::r - 0 to 65535 0 01V |16bits| - -
Mechanical
absolute 0to )
3Bh |HOB-58 | | sition (low - 4204967295 | ° Tp | 320bits| - -
32 bits)
Mechanical
absolute -2147483648— .
8Dh |HOB-60 | ition (high ) 2147483647 0 Tp | 320bits| - -
32 bits)
Number of
47h |HOB-70 the absolute - 0 to 65535 0 1 16 bits - -
encoder turns
Position of
2008 absolute 0to )
48h |HOB-71 Weitr;](?siire - 2147483647 0 1p 32 bits - -
turn
Encoder 0to
4Eh |HOB-77 po;g%?ts(l)ow - 4294967295 0 1p 32 bits - -
Encoder
s . -2147483648— .
50h |HOB-79 posaltzlogit(sr;lgh - 2147483647 0 1p 32 bits - -
Rotating load
~ single-turn R 0to . R _
520 |HOB-81 position (low 4294967295 0 e 82 bits
32 bits)
Rotating load
~ single-turn R -2147483648— . R R
54h |HOB-83 | ition (high 2147483647 0 o | 32bits
32 bits)
Rotating
load single-
b -2147483648— .
56h |HOB-85 tlz:gfz;)esr:tclzn - 2147483647 0 1p 32 bits - -
unit)
Function code
5Bh |HOB-90 3’.?#&?#;‘221 - 0to OXFFFF | 0 1 16 bits | - -
parameter
Offset in
function code
- group wi - ] its - -
5Ch |HOB-91 ith 0 to 65535 0 1 16 bit
abnormal
parameter
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Description method Way
Group‘ Index ‘ Parameter
200Dh/HOD Auxiliary Function Parameters
Soft 0: No
01h |HOD-00 ?es‘”;'e operation 0to 1 0 1 16 bits | At stop | Immediate
1: Enabled
0:No Durin
02h |HOD-01 Fault reset | operation 1: Oto1 0 1 16 bits "9 | |mmediate
running
Fault reset
Encoder initial 0: No
04h |HOD-03 angle auto- | operation 1: Oto1 0 1 16 bits | At stop | Immediate
tuning Enable
0: No
Encoder ROM| operation 1: ) .
05h |HOD-04 read/write | Write ROM 2: Oto2 0 1 16 bits | At stop | Immediate
200D Read ROM
0: No
o6h |HoD-05 | Emergency | operation f: Oto 1 0 1 16 bits | P49 | |mmediate
stop Emergency running
stop
UV phase
0Dh |HOD-12 ourrent | 0: Disable 1: 0to1 0 1 | 16 bits | Atstop |Immediate
balance Enable
correction
0: No
Absolute operation 1:
15h |HOD-20 encoder reset | Fault 2: Reset Oto2 0 1 16 bits | At stop | Immediate
function faults and
multi-turn data
200Eh/HOE Communication Function Parameters
01h |HOE-00 |Node address - 1to 127 1 1 16 bits | P49 | jmmediate
running
0: Do not
save data
to EEPROM
when writing
function code
and object
dictionary.
1: Save data
to EEPROM
only when
Whet:e';t? writing
saveda@io | fynction code. i
200E | 65h | HOE-01 E2PROM if 0to3 pin 3 1 16 bits | PYM9 || mmediate
written via 2: Save data running
communication | t© EEPROM
only when
writing object
dictionary.
3: Save data
to EEPROM
both when
writing
function code
and object
dictionary.
03h |HOE-02 Shaft address - 1to 127 1 1 16 bits - -
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Parameter group o - Eitasi
Hexadecimal | Decimal Name p‘.'m:' Setting Range | Default | Min. Unit | Width ange CEive
Description method Way
Group| Index |Parameter
0: Node
address
determined by
Servo node | function code Duri
09h |HOE-08 address HOE-00 0to1 0 1 16 bits | =119 | immediate
selection 1: Node 9
address
determined by
DIP switch 1
0: Not
CAN selected Durin
0Bh |HOE-10 communication | Oto2 1 1 16 bits "9 | |mmediate
mode 1: CANopen running
2: CANlink
0: 20K
1: 50K
2: 100K .
0Ch  [HOE-11 CAN baud 3: 125K 0t06 5 1 16 bits | P49 | jmmediate
rate running
4: 250K
5: 500K
6: 1M
Number of
0Dh |HOE-12 CAN frames - 0 to 65535 0 1 16 bits - -
per unit time
Maximum
CAN
OEh |HOE-13 reception - 0 to 255 0 1 16 bits - -
errors per unit
time
Maximum
OFh |HoE-14 | CANsend - 0to 255 0 1 |16bits| - -
errors per unit
time
CAN bus
10h |HoE-15 | disengagement - 0 to 65535 0 1 |16bits| - -
times per unit
time
CAN Durin
11h  |HOE-16 configuration - Oto1 0 1 16 bits "9 | |mmediate
mode running
EtherCAT
15h |HOE-20 slave station - 0 to 65535 0 1 16 bits - -
name
EtherCAT
16h |HOE-21 slave site - 0 to 65535 0 1 16 bits | At stop | Immediate
alias
Permissible
interruption Durin
17h |HOE-22 loss times - 11020 9 1 16 bits running Immediate
of EtherCAT 9
synchronization
0: Standard
EtherCAT mode .| During )
18h |HOE-23 synchronization Oto1 0 1 16 bits . Immediate
detection mode | 1: Surplus running
mode
Number
19h |HOE-24 of tmes of - 0to 65535 0 1 |16bits| - -
synchronization
loss
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Parameter group

Hexadecimal

Decimal

Group

Index

Parameter

Name

Option
Description

Setting Range

Default

Min. Unit

Width

Change
method

Effective
Way

200E

1Ah

HOE-25

Maximum
EtherCAT
port 0 invalid
frames and
errors per unit
time

0 to OXFFFF

16 bits

1Bh

HOE-26

Maximum
EtherCAT
port 1 invalid
frames and
errors per unit
time

0 to OXFFFF

16 bits

1Ch

HOE-27

Maximum
EtherCAT port
forwarding
errors per unit
time

0 to OxFFFF

16 bits

1Dh

HOE-28

Maximum
EtherCAT
data frame
processing
unit errors per
unit time

0 to 0x0255

16 bits

1Eh

HOE-29

Maximum
EtherCAT port
0 link losses
per unit time

0 to OXFFFF

16 bits

1Fh

HOE-30

EtherCAT
host type
selection

Oto3

16 bits

At stop

Immediate

20h

HOE-31

EtherCAT
synchronization
mode settings

Oto2

16 bits

At stop

Power-on
again

21h

HOE-32

EtherCAT
synchronous
error
threshold

0 to 2000

500

16 bits

At stop

Immediate

22h

HOE-33

EtherCAT
state machine
status

Oto8

16 bits

23h

HOE-34

Number of
times the
CSP position
reference
increment
becomes too
large

Oto7

16 bits

During
running

Immediate

29h

HOE-40

EOE enabled

0: Disable
1: Enable

Oto1

16 bits

During
running

Immediate

2Ah

HOE-41

EOE IP
address
highest byte

0 to 255

16 bits

During
running

Immediate

2Bh

HOE-42

EOE IP

address

second
highest byte

0to 255

16 bits

During
running

Immediate

2Ch

HOE-43

EOE IP
address
second lowest
byte

0 to 255

16 bits

During
running

Immediate

2Dh

HOE-44

EOE IP
address
lowest byte

0 to 255

16 bits

During
running

Immediate
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Parameter group o - Eitasi
Hexadecimal | Decimal Name p‘.'m:' Setting Range | Default | Min. Unit | Width ange CEive
Description method Way
Group| Index |Parameter
EOE subnet Durin
2Eh |HOE-45 mask highest - 0 to 255 0 1 16 bits "9 | |mmediate
running
byte
EOE subnet Durin
2Fh |HOE-46 mask second - 0 to 255 0 1 16 bits "9 | Immediate
) running
highest byte
EOE subnet Durin
30h |HOE-47 mask second - 0 to 255 0 1 16 bits "9 | Immediate
running
lowest byte
EOE subnet Durin
31h |HOE-48 mask lowest - 0 to 255 0 1 16 bits "9 | |mmediate
running
byte
EOE default Durin
32h |HOE-49 gateway - 0 to 255 0 1 16 bits ng Immediate
. running
highest byte
EOE default
33h  |HOE-50 gateway - 0to 255 0 1 16 bits | PN | jmmediate
second running
highest byte
EOE default
34h  |HOE-51 gateway - 0 to 255 0 1 16 bits | PN || mmediate
second lowest running
byte
EOE default Durin
35h |HOE-52 gateway - 0 to 255 0 1 16 bits "9 | Immediate
running
lowest byte
EOE uses the
36h |HOE-53 MAC highest - 0 to 0X00FF 0 1 16 bits - -
byte
EOE uses the
200E | 37h |HOE-54 MAC second - 0 to 0X00FF 0 1 16 bits - -
byte
EOE uses
38h |HOE-55 the MAC third - 0 to 0X00FF 0 1 16 bits - -
byte
EOE uses the
39h |HOE-56 MAC fourth - 0 to 0X00FF 0 1 16 bits - -
byte
EOE uses the )
3Ah |HOE-57 MAC fifth byte - 0 to 0X00FF 0 1 16 bits - -
EOE uses the
3Bh |HOE-58 MAC lowest - 0 to 0X00FF 0 1 16 bits - -
byte
Ethernet IP
i 0: Disable i
3Dh |HOE-60 automatic 0to1 0 1 16 bits | P49 | mediate
acquisition 1: Enable running
enabled
Ethernet Durin
3Eh |HOE-61 IP address - 0 to 255 192 1 16 bits "9 | |mmediate
) running
highest byte
Ethernet
3Fh |Hoe-ep | P address - 0to 255 168 1 16 bits | P9 | immediate
second- running
highest byte
Ethernet
40h |Hoe-e3 | P address - 0to 255 0 1 |16 bits | U9 | immediate
second- running
lowest byte
Ethernet Durin
41h |HOE-64 IP address - 0 to 255 2 1 16 bits "9 | Immediate
running
lowest byte
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Parameter group o - Eitasi
Hexadecimal | Decimal Name p‘.'m:' Setting Range | Default | Min. Unit | Width ange CEive
Description method Way
Group| Index |Parameter
Ethernet Durin
42h |HOE-65 | subnet mask - 0to 255 255 1 16 bits "9 | Immediate
- running
highest byte
Ethernet
43h |HoE-6p | Subnetmask - 0to 255 255 1 |16 bits | U9 |immediate
second running
highest byte
Ethernet
44n |HoE-67 | Subnetmask - 0'to 255 255 1 |16 bits | U9 |immediate
second lowest running
byte
Ethernet Durin
45h  |HOE-68 subnet mask - 0 to 255 0 1 16 bits "9 | |mmediate
running
lowest byte
Ethernet
46h |HOE-69 default - 0'to 255 192 1 16 bits | DY | jmmediate
gateway running
highest byte
Ethernet
default Durin
47h |HOE-70 gateway - 0 to 255 168 1 16 bits "9 | |mmediate
running
second
highest byte
Ethernet
default Durin
48h |HOE-71 gateway - 0 to 255 0 1 16 bits "9 | Immediate
running
second lowest
byte
Ethernet
default . During .
49h  |HOE-72 - 0 to 255 1 1 16 bits . Immediate
200E gateway running
lowest byte
0: 300 bps
1: 600 bps
2: 1200 bps
3: 2400 bps
4: 4800 bps i
51h |HoE-go |Modbus baud P 0to9 9 1 16 bits | P49 | jmmediate
rate 5: 9600 bps running
6: 19200 bps
7: 38400 bps
8: 57600 bps
9: 115200 bps
0: No parity,
2-stop bits
(8-N-2)
1: Even parity,
1-stop bit
8-E-1 i
52h |Hog-gt | Modbusdata| )_ 0to3 pin 3 1 16 bits | P49 | |mmediate
format 2: Odd parity, running
1-stop bit
(8-0-1)
3: No parity,
1-stop bit
(8-N-1)
Modbus .
. During .
53h |HOE-82 response - 0to 20 0 1 16 bits . Immediate
running
delay
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Parameter group X .
Hexadecimal | Decimal Name Degz:il;{;on Setting Range | Default | Min. Unit | Width ﬁlfgg: Ef{,‘;‘:}',"e
Group| Index | Parameter
Modbys " . During "

54h |HOE-83 corrgrr:;rglcjztmon - 0 to 600 0 1 16 bits running Immediate
5Bh |HOE-90 vx;igussN - 0 to 65535 0 0.01 | 16 bits
5Ch |HOE-91 v(érAs’;‘;)npgrl]\l 0 to 65535 0 0.01 | 16 bits

200E | 5D |HOE-92 vgr:‘i’;‘:"skN - 0 to 65535 0 0.01 | 16 bits

EtherCAT
5Eh |HOE-93 COEgﬁrsion - 0 to 65535 0 0.01 | 16 bits
EtherCAT
5Fh |HOE-94 EOES\’/Ersion - 0 to 65535 0 0.01 | 16 bits
60n |HoE-95 | Emhemel - 0 to 65535 0 0.01 | 16 bits
SDO Abort Transfer Code

Abort code Function description

0503 0000 |Toggle bit not alternated.

0504 0000 |SDO protocol timed out.

0504 0001 |Client/server command specifier invalid or unknown

0504 0005 |Out of memory.

0601 0000 |Unsupported access to an object.

0601 0001 |Attempt to read a write-only object.

0601 0002 |Attempt to write a read-only object.

0602 0000 |The object does not exist in the object dictionary.

0604 0041 |The object cannot be mapped to the PDO.

0604 0042 |The number and length of the objects to be mapped exceed PDO length.

0604 0043 |General parameter incompatibility.

0604 0047 |General internal incompatibility in the device.

0606 0000 |Access failed due to a hardware error.

0607 0010 |The data type does not match andthe length of service parameter does not match.

0607 0012 |The data type does not match and the service parameter is too long.

0607 0013 |The data type does not match and the service parameters is too short.

0609 0011 |The sub-index does not exist.

0609 0030 |Invalid value for parameter.

0609 0031 |The value of the written parameter is too large.

0609 0032 |The value of the written parameter is too small.

0609 0036 |The maximum value is less than the minimum value.

0800 0000 |General error

0800 0020 |Data cannot be transferred or stored to the application.

0800 0021 |Data cannot be transferred or stored to the application because of local control.

0800 0022 Dat_a cannot be transferred or stored to the application because of the present

device state.
0800 0023 |Dynamic object dictionary generation fails or no object dictionary is present.
0800 0024 |The value does not exist.
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