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Preface

Preface

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

The IS810N-INT series standard multi-axis servo drive 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 CANIlink communication protocols, which allows networking of multiple 1IS810N-
INT drives controlled by a host controller through 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, enabling a quiete and stable operation
and an accurate positioning control. 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 standard multi-axis servo drive, covering safety
information, mechanical and electrical installation, commissioning and maintenance. Read and comprehend
this user guide before use. If you have doubts about some functions or performance, contact the technical
support personnel of Inovance.

This servo drive must be used with Inovance’s 810 series power supply unit. For details about the power
supply unit, seethe 810 Series Power supply Unit User Guide.

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 along with equipment to end users.

Note

To describe product details, this manual provides diagrams showing the status
without a housing or safety cover. Before using this product, install the housing or
safety cover as required and seethe instructions in this manual.

e Diagrams in this document are used only for function description. The product
structure shown in the diagrams may be different from the structure of the product
that you purchase.

e When the product is upgraded or the specifications change, this manual will be
updated in a timely manner to improve its accessibility and accuracy.

e If you need to purchase this manual in case that the original copy is damaged or
lost, contact our local agent or our customer service center.

e If you have any questions regarding the usage of this product, contact our

customer service center.
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Unpacking and Check

Upon unpacking:

Check

Description

Whether the delivered product is consistent with
your order

The box contains the equipment, and the 1IS810N-
INT 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 rotates
smoothly

Normally, the shaft of the servo motor can be rotated
manually, unless the servo motor is configured with
a brake.

Change History

Date Version Description
December 2018 A00 First release
Approvals
The IS810N-INT series servo drives and motors comply with the following international standards with CE
certification.
Certification Mark Directives Standard
EMC direct 2014/30/EU AC servo drive EN 61800-3
reciives AC servo motor | EN 60034-1
CE N AC servo drive EN61800-5-1
LVD directives  |2014/35/EU AC servo motor EN 60034-1
RoHS directives |2011/65/EU EN 50581

The IS810N-INT series servo drives have obta

ined the following functional safety certification.

installation requirements are

representative.

Functional Safety Mark Standard Class
IEC/EN 61508 SIL3
IEC/EN 62061 SIL3
STO
EN ISO 13849-1 PLe (Category 3)
IEC/EN61800-5-2 -
Note

e The preceding EMC directives are complied with only when the EMC electric

strictly observed.

e 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 Norms.

e For more information about certification, consult our distributor or sales
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Chapter 1 Safety Instructions

Chapter 1 Safety Instructions

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.

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

A . It indicates that failure to comply with the notice may result in a minor or
AWa rning

moderate personal injury or equipment damage.

1.1 Safety Precautions

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

*

® 66 6 6 6 00 o

® G066 6 S0 o o

*

After the power is off for more than ten minutes and the power indicator turns off, measure and check
the voltage between M 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 grounding 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 energized. Failure to comply
may result in electric shock.

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.

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.
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1.2 Acceptance Precautions

Item Description

The box contains the equipment and the IS810N-INT user guide.
Verify the model according to the servo motor and servo drive
nameplates.

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

Whether the delivered product is consistent
with your order

Whether the product is damaged

1.3 Storage and Transportation Precautions

ACaution

€ 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

ACaution

€ 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 a fire.

4 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 impose large shock on the product. Failure to comply may result in faults.
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1.5 Wiring Precautions

ACaution

*

*

*

® 46 406 6 oo

L 4

*

Do not 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

. e

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 ten 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.

The servo drive contains a capacitor in the power supply module, and a high current flows for 0.2

seconds 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.

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.

2. There is a strong electric field or magnetic field.

3. There may be radiation.

4. Power cables are installed nearby.
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1.6 Running Precautions

ACaution

L 2R 2

* ¢ o0

L 4

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.

During home return, the positive limit switch (P-OT) and negative 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.

1.7 Maintenance Precautions

ACaution

*e oo

* o

Only 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 energized. Failure to comply may result in electric shock or
personal injuries.

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

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%;

Daily running time: less than 20 hours.
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Perform daily and periodic checks according to the following table.

Type Period Check Item

Check the ambient temperature, humidity, dust, and foreign objects.
Check whether there is abnormal vibration and noise.

Check whether the mains voltage is normal.

Daily check 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.

Check whether the fastening parts become loose.

Check whether the machine overheats.

Check whether the terminal block is damaged.

Check whether the fastening parts of the terminal block become loose.

Periodic check Year

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
. 2 to 3 years
Drive Cooling fan (10,000 to 30,000 hours)
Aluminum electrolytic capacitor About 5 The general replacing
on the circuit board out 5 years period is only for reference.
) 3to 5 years Even if the general
Bearing . L
(20,000 to 30,000 hours) replacing period is not
) reached, the components
Oil seal 5,000 hours can be replaced when
Motor 3 to 5 years abnormalities occur.
Encoder

(20,000 to 30,000 hours)

Depending on the operating
conditions

Absolute encoder battery

1.8.3 Disposal Precautions

ACaution

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

electronic products.
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1.9 Usage Precautions

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.

S99 =



Chapter 2 Product Information

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, see the 810 Series Power supply Unit User Guide.

2.1 Inverter Unit

2.1.1 Designation Rules and Nameplate
Figure 2-1 Designation rules and nameplate of inverter unit

IS810 N 50M 4T D 3R5 |NTT

Mark Version
Mark Drive Series

INT International
1S810 1S810 series

Mark | Rated Current

- Double
Mark Di T
2 OVCRIVEC (Rated current per axis)
N EtherCAT network 3R5 3.5A
5R4 5.4A

Mark Unit Type 8R4 8.4A
50M m 012 11.9A
017

16.5A

021 20.8A

Mark Voltage Class 026 25.7A
4T 380V~480V 032 32A

037 37A
Mark Number of Axes 045 45A
S Single 060 60A
D Double 075 75A
091 91A

112 112A

162 152A

184 184A

224 224A

262 262A

296 296A

Drive model ——#| MODEL:  IS810N50M4TDO12INT Certcates

Ratedinput — INPUT:  DC 537V-679V

Rated output —= OUTPUT1: 3PH AC 0-380V 11.9A 0-400Hz
OUTPUT2: 3PH AC 0-380V 11.9A 0-400Hz

Serial No. —— S/N: 050

010501934H700001

Suzhou Inovance Technology Co., Ltd.

ANIRRIRALRTRRIL O RORRHRNN RARRORRT YR
010380134FBO03E3  1SB1ONSOMATDOTZNT

7 Production serial number of inverter unit
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01050193 4 H 7 00001

Mark Internal Code Mark Serial Number
TR Machine material code 00001 The 1 unit produced in
the current month
=
00002 The 2 unit produced in
the current month
The 37 unit produced in
00003 the current month
Mark ManufacturerCode | [ e The N"unit produced in
the current month
‘Suzhou Inovance
4 Tochnology Range: 00001 to 99999
Mark Month
Mark Year 1 Jan.
9 2009 2 Feb
A 2010 3 Mar.
B 2011 |
~~~~~~ And 50 on A oct.
Description : /L/O/Q is not used B Nov.
[ Dec.
Example: (S/N:01050 1) The machine date is July 2017.

2.1.2 Components of Inverter Unit

Figure 2-3 Components of Inverter Unit

Mounting hole

STO terminal

24V power input RJ45 communication terminal

Internal CAN
communication terminal

Built-in busbar
DC busbar

Operating panel

Communication
address hardware DIP

Body

EtherCAT terminal

Bus protective

baffle DIDO connection terminal

N Full closed-loop Input,
frequency division
output terminal

Full closed-loop Input,
frequency division
output terminal

Encoder cable connection Encoder cable connection

terminal » ~] terminal
-~ ZN ¢ Encoder battery
) 3 (optional)

Power cable terminal

Brake output terminal

-13 -
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2.1.3 Specifications

1. Electrical Specifications
Three-phase 380 V

Item SIZE-1
Drive model IS810N-INT T3R5 T5R4 T8R4 T012
Continuous output current Arms 3.5 5.4 8.4 11.9
Maximum output current Arms 8.5 14 20 28
Main circuit power supply DC 537V to 679V
Control circuit power supply DC 21.6V to 26.4V

Item SIZE-2
Drive model IS810N-INT TO17 | T021 | T026 | TO12 | TO32 | TO37 | TO45 | TO60 | TO75
Continuous output current Arms 16.5 20.8 25.7 11.9 32 37 45 60 75
Maximum output current Arms 42 55 65 28 80 925 | 1125 | 150 | 187.5
Main circuit power supply DC 537V to 679V
Control circuit power supply DC 21.6V to 26.4V

Iltem SIZE-3
Drive model IS810N-INT T091 T112 T152 T184 T224 T262 T296
Continuous output current Arms 91 112 152 184 224 262 296
Maximum output current Arms 2275 280 380 - - - -

Main circuit power supply

DC 537V to 679V

Control circuit power supply

DC 21.6V to 26.4V

N e SIZE-3 T184 T224 T262 T296 are being developed. If you have need them, contact
Ote Inovance.
2. Basic Specifications

Item Description

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

Ambient temperature!!

0-40°C. Derating is required for ambient temperature
above 40°C (derate by 1.5% for every additional 1°C).
Maximum temperature is 50°C.

Basic Storage temperature

-25°C to +70°C

Operating/Storage
humidity

Specifications

Between 5% to 90% RH (no condensation)

Use

conditions'
level

Vibration/Impact withstand

No more than 0.6 g

IP rating

IP20 (except the power terminals)

Pollution degree

2

Altitude

Below 1000 m. Derating is required for altitude over
1000 m (derate by 1% for every additional 100 m).
Maximum altitude is 3000 m.
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Item

Description

EtherCAT
slave
specification

Communication protocol

EtherCAT

Supported service

CoE (PDO, SDO)

Synchronization mode

DC - Distributed Clock

Physical layer 100BASE-TX

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

Topology structure Ring, linear

Transmission medium

Shielded CAT5e or better network cable

Basic . . < 100 M between two nodes (suitable environment with
performance |Transmission distance )
of EtherCAT quality cables)
slave Up to 65535 by protocol, not exceeding 100 slaves in
Number of slaves actual use
EtherCAT frame length 44 bytes to 1498 bytes
Process data Up to 1486 bytes per frame
Synchronous jitter of two <1us
slaves
X 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 synchronous 8
EtherCAT management unit
ﬁzli':flguratlon Process data RAM 8 KB
Distributed clock 64-bit
EEPROM capacity 32 Kbit

Digital input
signal

Allowing signal allocation
change

(shared between two
shafts)

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

6 DI functions: S-ON, positive limit switch, negative limit
switch, home switch, touch probe 1, touch probe 2

Ir_1put/|0utput Allowing signal allocation
signa change 2 DOs
Digital output . X
signal (shared between two 4 DO functions: Servo ready, motor rotation output,
shafts) warning output, fault output
Built-in Stop at limit switch ;I;h:cfi\elrevo drive stops immediately when P-OT or N-OT
functi -
unctions Electronic gear ratio 0.1048576 < BIA < 419430.4
Overcurrent, overvoltage, undervoltage, Overload, main
. . circuit detection abnormality, heatsink overheat, phase
Protection functions . ¥
loss, overspeed, encoder abnormality, CPU abnormality,
Built-in parameter abnormality, and so on.
functions LED display Main power CHARGE, 5-digit LED display

Analog monitoring

Built-in analog monitoring connector for observing speed
and torque reference signals

Others

Gain adjustment, alarm recording, and jogging

[1] Install the inverter unit within the ambient temperature range. When the inverter unit is installed in an
electric cabinet, the temperature inside the cabinet must be within this range.

-15-
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2.2 Servo Motor

2.2.1 Specifications of OneCable Servo Motor
1. Designation Rules and Nameplate

Figure 2-4 Designation rules and nameplate of servo motor

ISM H3-18C 15C D-A35 1 B -Om 19

’_‘

| Mark | Series Mark | Shaft Diameter (Unit: mm)

l IsM I IS series servo motor ] 19 | Shaft diameter 19 mm

24 | Shaft diameter 24 mm

Mark | Class
1: Low inertia, small Mark | Manufacturer Defined
capacity .
2: Low inertia, medium Om Use the One caple military
N spec. outgoing line type
capacity
M I3 Medium inertia, medium
capacity Mark | Customized Feature
4: Medium inertia, small B Short series of motors
capacity X Natural cooling
Mark Rated Power (W) Y Military spec. connection
1 letter + 1 number z 2nd generation servo motors
A x1
Mark | Brake, Reducer, Oil Sealin,
B |x10 2
S 100 0 None
X 1 Oil sealing
D x1000 2 Brake
E x10000 4 Brake + oil sealing

Example: 75B: 750W

Mark | Motor Shaft

Mark Rated Speed (RPM) Plain shaft

SIS

1 letter + 1 number Solid + keyed

A x1 3 Solid + keyed + tapped hole
B x10 5 Solid + tapped hole
[} x100
D %1000 Mark | Encoder Type
+ 1 dioi
E %10000 1 letter + 1 digit
23-bit multi-turn absolute
Example: 30C: 3000rpm A3 | encoder
Mark | Voltage Class
A 110V
B 220V
C 300V
D 380V
Nameplate
INOVANCE C €
Product model ——» AC Servo Motor
1EC60034
Motor — del 13-18C15CD-A351B-Om24

1.8 kw 380 V 1500/3000 r/min

11.5 N'-m 250 Hz 6.6/16.5 A

Duty S1 Ins. F 3PHAC P65
Motor code ——» Motor Code: 14001 Weight: 10.5 kg

Suzhou Inovance Technology Co., Ltd. Bss
SerialNo. ——#  Made in China SN:2306*******xxxxx

-16 -
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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
Ambient temperature 0-40°C
Excitation mode Permanent magnetic
Installation method Flange
Heat-resistance level F
Housing protection mode IP65

Ambient humidity

20-80% (no condensation)

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 Rty et | Velems
Model Output | Torque | Torque | Current | Current | Speed | Speed | Coefficient (10-4 kgem?) (V)g
(kW)™ | (Nem) | (Nem) (A) (A) (RPM) | (RPM) | (N-m/A) 9
ISMH

ISMH2-
20C30CD- 2 6.36 19.1 5.89 20 1.08 3.06
A351Y-Om19
ISMH2- 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 11.5 | 28.75 6.6 16.5 1.74 25.5
A351B-Om24
ISMH3-
56C30CD- 5 18 36 12 24 1.50 40
A351B-Om24
ISMH3- 3000 | 3600
56C30CD- 5 18 36 12 24 1.50 40
A331B-Om24

[1] The motor with an oil seal must be derated by 20% during use.

These items and torque-speed characteristic values are obtained when the motor works together with
Inovance inverter 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

=7
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Figure 2-5 Motor overload curve
Running time (s)
1000

100

100 150 200 250 300 Load ratio (%)

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

(4) Motor Radial and Axial Loads
Figure 2-6 Motor radial and axial load diagram

Axial load A direction

Radial load P direction Axial load B direction
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Servo Motor Model

Allowed Radial Load (N)

Allowed Axial Load (N)

ISMH2-20C30CD-A331Y-Om19

ISMH2-20C30CD-A351Y-Om19 686 196
ISMH3-56C30CD-A331B-Om24
ISMH3-56C30CD-A351B-Om24 1176 392
ISMH3-18C15CD-A351B-Om1
SMH3-18C15CD-A351B-Om19 080 ”

ISMH3-18C15CD-A351B-Om24

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 sectional areas are recommended.

(5) Motor Torque-Speed Characteristics

A Cont!nuous
operating area
B Shorlt-time
operating area
ISMH2-20C30CD
3500
5000 3000
4000 \ g 200
< =
=
g N & 2000
< 3000 3
g A B 2 1500
%] )
2000 1000
1000 500
0 0
0 4 8 16 20
Torque (N-m)
ISMH3-56C30CD
4000
3500
3000
A B
_. 2500
=
& 2000
o
g 1500
(2]
1000 —————F—1——T—&
500
0
0 10 20 30 40

Torque (N-m)

ISMH3-18C15CD

12 18 24 30
Torque (N-m)

-19 -
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2.2.2 Specifications of the ISMH Servo Motor Series

1. Designation Rules and Nameplate
Figure 2-7 Designation rules and nameplate of servo motor

ISM__H1-758 30C B-

A3 3 1

Zz
Mark Series T Mark Customized Feature

ISM | IS series servo motor X Natural cooling

Y Military spec. connection
Mark| Feature

z 2nd generation servo motor

1: Low inertia, small

capacit,
2: Low inertia, medium Mark | Brake, Reducer, Oil Sealing
capacity
H 3: Medium inertia, 0 None
medium capacity 1 Oil sealing
4: Medium inertia, small
capacity 2 Brake
4 Brake + oil sealing

Mark Rated Power (W)

1 letter + 1 number Mark Motor Shaft
A x1 1 Plain shaft
B x10 2 Solid + keyed
C x100 3 Solid + keyed + tapped hole
D x1000 5 Solid + tapped hole
E x10000

Mark Encoder Type

Example: 75B: 750W

1 letter + 1 digit

Mark | Rated Speed (RPM) U2 | 20-bit serial encoder
1 letter + 1 number A3 23-bit multi-turn absolute
encoder
A x1
B x10 Mark Voltage Class
C x100 A 110v
D x1000 B 220V
E x10000 C 300V
Example: 30C: 3000rpm D 380V
NemePEE  INOVANCE C€
AC Servo Motor
1EC60034
Product model —#  Model:ISMH1-10B30CB-A330Z
Motor parameter —» 0,45 kw 220 v 3000 r/min
1.27 N-m 250 Hz 28 A
Duty S1 Ins. F 3PHAC P65

Motor code —— Motor Code: 14101 Weight: 1.5 kg

Suzhou Inovance Technology Co., Ltd. %
Serial No. ——» Made in China SN:0112* ¥ *kkkskk ok x o
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2. Servo Motor Specifications

(1) Motor Mechanical Characteristics

Iltem Description
Rated time Continuous
Vibration level V15
Insulation resistance 500 VDC, above 10 MQ
Ambient temperature 0-40°C
Excitation mode Permanent magnetic
Mounting mode Flange
Heat-resistance level F
. . H1, H4: IP65 (except the shaft-through portion)
Housing protection mode Other: IP67
Ambient humidity 20-80% (non-condensing)
Connection mode Direct connection
. N The motor rotates counterclockwise viewed from the load side (CCW)
Rotating direction ) -
with the forward rotation command.
(2) Motor Ratings
Rated | Rated | Maximum | Rated | Maximum | Rated |Maximum| Torque Roltr(])errlt_igad ViliEeE
Model Output |Torque| Torque |Current| Current | Speed | Speed |Parameter (10-4 (V)g
(kW)™ | (Nem) | (Nem) (A) (Arms) | (RPM) | (RPM) | (Nem/A) P )
ISMH1 (Vn = 3000 RPM, Vmax = 6000 RPM)
ISMH1- 0.046
10B30CB-*Z 0.1 0.32 0.96 1.1 3.3 0.298 (0.048)?
ISMH1- 0.149
20B30CB-***Z 0.2 0.63 1.91 1.6 5.12 0.50 (0.163)
e gewy| 04 | 127 | 382 | 28 | 89 0.50 0.25
ISMAT 3000 6000 220
55B30CB-***7 0.55 | 1.75 5.25 3.8 12.2 0.496 1.04
ISMH1-
75B30CB-***Z 0.75 | 2.39 7.16 4.80 15.10 0.57 1.3
ISMH1-
10C30CB-**7 1.0 | 3.18 9.55 7.6 24.5 0.485 1.7
ISMH2 (Vn = 3000 RPM, Vmax = 6000/5000 RPM)

ISMH2- 1.87
10C30CB-**Y 1.0 | 3.18 9.54 7.5 23.00 6000 0.43 (3.12) 220
ISMH2- 2.46
15C30CB-**Y 1.5 | 4.90 14.7 10.8 32.00 3000 5000 0.45 B71)
ISMH2- 1.87
10C30CD-***Y 1.0 | 3.18 9.54 3.65 11.00 6000 0.87 (3.12) “50
ISMH2- 2.46
15C30CD-***Y 1.5 4.90 14.7 4.50 14.00 5000 1.09 @71
ISMH2-
20C30CD-***Y 2.0 | 6.36 19.1 5.89 20.00 1.08 3.06
ISMH2-
25C30CD-"*Y 25 | 7.96 23.9 7.56 25.00 1.05 3.65
ISMH2- 30 | 98 | 204 | 1000 | 3000 | 3000 | 5000 | 0.98 7.72 380
30C30CD-***Y ) ) ) ) ) ) )
ISMH2-
40C30CD-***Y 4.0 12.6 37.8 13.60 40.80 0.93 121
ISMH2-
50C30CD-**Y 5.0 15.8 47.6 16.00 48.00 1.07 15.4

=227 o
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Rated | Rated | Maximum | Rated | Maximum | Rated |Maximum| Torque Rc.iltno;'rlt_igad VillERe
Model Output |Torque| Torque |Current| Current | Speed | Speed |Parameter (10-4 (V)g
(kW)™ | (Nem) | (N+m) (A) (Arms) | (RPM) | (RPM) | (Nem/A) kgem?)
ISMH3 (Vn = 1500 RPM, Vmax = 3000 RPM)
ISMH3- 13
85B15CB-***Y 0.85 | 5.39 13.5 6.60 16.50 0.9 (15.5) 220
ISMH3- 19.3
13C15CB-**Y 13 | 8.34 20.85 10.00 25.00 0.9 218)
ISMH3- 13
85B15CD-***Y 0.85 | 5.39 13.5 3.30 8.25 1.75 (15.5)
ISMH3- 19.3
13C15CD-*Y 1.3 | 8.34 20.85 5.00 12.50 1.78 218)
ISMH3- 255
18C15CD-**Y 1.8 11.5 28.75 6.60 16.50 1500 3000 1.8 28)
ISMH3- 55
29C15CD-**Z 2.9 18.6 37.2 11.90 28.00 1.7 (57.2) 380
ISMH3- 88.9
44C15CD-**7 44 | 284 711 16.50 40.50 1.93 (90.8)
ISMH3- 107
55C15CD-***Z 55 | 35.0 87.6 20.85 52.00 1.80 (109.5)
ISMH3- 141
75C15CD-**Z 7.5 | 48.0 119 25.70 65.00 1.92 (143.1)
ISMH4 (Vn = 3000 Rpm, Vmax = 6000 RPM)

ISMH4- | 04 | 127 | 382 | 280 | 10.10 0.50 0.653
40B30CB-***Z (0.667)
1SMH4 3000 6000 202 220
75B30CB-***Z 0.75 | 2.39 7.16 4.80 15.10 0.57 (2.033)

[1] The motor with an oil seal must be derated by 10% during use.

[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 2-8 Motor overload curve

Running time (s)

1000

100

1

100

150

200

250

The maximum torque of H1, H2, and H4 are 3 times the rated torque.

300 Load ratio (%)

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 2-9 Motor radial and axial load diagram

Radial load P direction

Axial load A direction

Axial load B direction

Allowed Allowed Allowed Allowed
Servo Motor Model Radial Load | Axial Load Servo Motor Model Radial Load | Axial Load

(N) (N) (N) (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
ISMH2-25C30CD-***Y 686 196 ISMH4-40B30CB-***Z 245 74
ISMH2-30C30CD-***Y 980 392 ISMH4-75B30CB-***Z 392 147

-23-
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(5) Electrical Specifications of Motors with a Brake

Holding | Supplied R Supplied Brake Brake Rotary
Servo Motor Model Torque | Voltage (V) (Q)£7% Current Release _Apply G
(Nm) +10% Range (A) | Time (ms) | Time (ms)

ISMH1-10B 0.32 24 96 0.23 to 0.27 10 30 <17
ISMH1-20B/40B 1.3 24 82.3 0.25 to 0.34 20 50 <15
ISMH1-75B 2.39 24 50.1 0.40 to 0.57 25 60 <15
ISMH2-10C/15C 8 24 25 0.81t0 1.14 30 90 <0.5
ISMH3-85B/13C/18C 16 24 21.3 0.95 to 1.33 60 120 <0.5
ISMH3-29C/ 44C/55C/75C 48 24 13.7 1.47 to 2.07 100 230 <0.5
ISMH4-40B 1.3 24 82.3 0.25 t0 0.34 20 50 <15
ISMH4-75B 2.39 24 50.1 0.40 to 0.57 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.

(6) Motor Torque-Speed Characteristics

(a) ISMH1 (low inertia, small capacity)

Continuous
A operating area
B Short-time
— operating area
ISMH1-10B30CB ISMH1-20B30CB
] 2
3 2
8 6000 2 6000
3 . \ N\
T 5000 2 5000
& = \ N\
4000 4000
3000 m 5 3000 AI B
2000 I 2000 I
1000 1000
.1 oL
0 0.25 0.5 0.75 1 0 0.5 1 1.5 2
Torque (N-m) Torque (N-m)
® ISMH1-40B30CB ISMH1-55B30CB
K 2
2 6000 \ & 6000
o =
Pyl
2 5000 \ \ 2 5000 \
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

-24 - Torque (N-m) Torque (N-m)
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(NdY) peads

6000
5000
4000
3000
2000
1000

ISMH1-75B30CB

6000

(WdY) peads

5000
4000
3000
2000
1000

\ N\
N\
AI B
0 2 4 6 8
Torque (N-m)

(b) ISMH2 (low inertia, medium capacity)

A

os}

(NdY) peeds

(Nd¥) peads

6000
5000
4000
3000
2000
1000

5000

4000

3000

2000

1000

Continuous
operating area
Short-time
operating area

ISMH2-10C30C*

N
‘\
\ N
| g
0 2 4 6 8 10
Torque (N-m)
ISMH2-20C30CD
\ N
A B
0 4 8 12 16 20

Torque (N-m)

(NdY) peads

ISMH1-10C30CB

2 4 6 8 10
Torque (N-m)

ISMH2-15C30C*

N

(NdY) peads

4000

3000

2000

1000

3 6 9 12 15
Torque (N-m)

ISMH2-25C30CD

5000

AN

4000

TN

3000

2000

1000

10 15 20 25
Torque (N-m)
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(NdY) peadg

(NdY) peads

5000

4000

3000
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5000

4000
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B
\
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(c) ISMH3 (medium inertia, medium capacity)

A

os}

(NdY) peeds

3500
3000
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Continuous
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Short-time
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ISMH3-85B15C*
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(NdY) peads

(NdY) peads

(NdY) peeds

3500
3000
2500
2000
1500
1000

500

3500
3000
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(d) ISMH4 (medium inertia, small capacity)

ISMH4-75B30CB

Continuous
A operating area
B Short-time
operating area
ISMH4-40B30CB
@ 2
g 2
2 6000 2 6000
Fl Py
2 5000 \ \ 2 5000
4000 \ \ 4000
3000 3000
AI B
2000 I 2000
1000 I 1000
0 0

\ N\

N\

2 4 6

8

Torque (N-m)

2.2.3 Specifications of ISMG the Servo Motor Series

1. Designation Rules and Nameplate

Figure 2-10 Designation rules and nameplate of the servo motor series

Example: 15C: 1500rpm

-28 -

ISM G1-30D 15C D-A3 31 F A
Mark Series Mark Customized Feature
IS series servo motor
ISM | 1sm A 2nd generation servo motor
Mark Base Mark Customized Feature
s 1: 200x200Base X | Natural cooling
2: 266x266Base F | Forced ventilation
Mark Rated Power (W) Mark E’Iraarl;e, Reducer, Oil Sealing
1 letter + 1 number 1 Oil sealing
A 1
X 4 Brake
B x10
C | x100 Mark Motor Shaft
D | x1000 1 Plain shaft
E x10000 3 go\id + keyed + tapped hole
Example: 30D: 30000W
Mark Encoder T
Mark Rated Speed (RPM) ar | el
1 letter + 1 number 1 letter + 1 digit
A |1 A3 | 23-bit multi-tur absolute
B 10 encoder
[} x100
) <1000 | Mark Voltage Class
E x10000 | Gl 380v
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Product
model ——» Model

Motor
parameter %

Motor code ——>

SerialNo. ——#»

TR INOVANCE IR L

AC Servo motor

Ce

TEC/NG003-1

Note e See figure 2-2 for details on the serial No..

2. Servo Motor Specifications

(1) Motor Mechanical Characteristics

Iltem Description
Rated time Continuous
Vibration level N
Insulation resistance 500 VDC, above 20 MQ
Ambient temperature 0-40°C

Excitation mode

Permanent magnetic

Mounting mode

Flange or foot installation

Heat-resistance level

F

Housing protection mode

IP54

Operating humidity

20-80% (no condensation)

Connection mode

Direct connection

Rotating direction

with the forward rotation command.

The motor rotates counterclockwise viewed from the load side (CCW)

(2) Motor Ratings

D-axis Q-axis
Voltage | Current | Speed |Frequency| Torque | Phase Phase
Sev MeierWiedl | Fewer (5 (V)g (A) (£PM) (qHz) ! (N?n) Inductance | Inductance

(mH) (mH)

ISMG1-95C15CD-A331FA 7.9 380 14.5 1500 100 50 5.34 5.34
ISMG1-12D20CD-A331FA 10.5 380 20.3 2000 133.33 50 2.73 2.73
ISMG1-14D15CD-A331FA 11.8 380 22.9 1500 100 75 3.49 3.49
ISMG1-17D15CD-A331FA 14.5 380 28.1 1500 100 92 2.73 2.73
ISMG1-18D20CD-A331FA 15.7 380 28.6 2000 133.33 75 2.24 2.24
ISMG1-22D15CD-A331FA 18.1 380 33.4 1500 100 115 2.46 2.46
ISMG1-23D20CD-A331FA 19.3 380 37.4 2000 133.33 92 1.53 1.53
ISMG1-28D20CD-A331FA 241 380 46.7 2000 133.33 115 1.26 1.26
ISMG1-30D15CD-A331FA 23.6 380 45.9 1500 100 150 1.64 1.64
ISMG1-41D20CD-A331FA 31.4 380 57.3 2000 133.33 150 1.05 1.05
ISMG2-31D15CD-A331FA 26.7 380 49.4 1500 100 170 2.22 2.22
ISMG2-42D20CD-A331FA 35.6 380 69.1 2000 133.33 170 1.13 1.13
ISMG2-42D15CD-A331FA 36.1 380 70.3 1500 100 230 1.46 1.46
ISMG2-52D15CD-A331FA 44.8 380 87.2 1500 100 285 1.14 1.14
ISMG2-57D20CD-A331FA 48.2 380 87.8 2000 133.33 230 0.93 0.93
ISMG2-60D15CD-A331FA 53.4 380 98.8 1500 100 340 1.03 1.03
ISMG2-70D20CD-A331FA 59.7 380 115.9 2000 133.33 285 0.64 0.64
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D-axis Q-axis
Servo Motor Model | Pover () Va0 | Cutent | Spees | Freaeny| Toaue Prase | e

(mH) (mH)
ISMG2-80D20CD-A331FA 71.2 380 138.2 2000 133.33 340 0.53 0.53
ISMG2-80D15CD-A331FA 69.1 380 134.6 1500 100 440 0.69 0.69
ISMG2-94D15CD-A331FA 80.1 380 156 1500 100 510 0.55 0.55
ISMG2-11E20CD-A331F 92.1 380 167.9 2000 133.33 440 0.44 0.44

Phase Torque |Back EMF| Peak Peak Peak i .
Servo Motor Model Resistance | Para. | at Rated | Speed | Torque |Current (@@ Weight (kg)
(mQ) (Nm/A) |Speed (V)| (RPM) (Nm) (A)
ISMG1-95C15CD-A331FA 480 3.44 311.9 1800 135 43.2 75 45.2
ISMG1-12D20CD-A331FA 240 2.46 297 2400 135 60.4 75 45.2
ISMG1-14D15CD-A331FA 282.8 3.27 297 1800 203 68.3 90 51.9
ISMG1-17D15CD-A331FA 200.4 3.27 297 1800 248 83.4 105 59
ISMG1-18D20CD-A331FA 174 2.62 316.8 2400 203 85.2 90 51.9
ISMG1-22D15CD-A331FA 171.9 3.44 311.9 1800 311 99.4 120 66
ISMG1-23D20CD-A331FA 114.9 2.46 297 2400 248 110.9 105 59
ISMG1-28D20CD-A331FA 87.7 2.46 297 2400 311 139.1 120 66
ISMG1-30D15CD-A331FA 108.1 3.27 297 1800 405 136.2 150 79.8
ISMG1-41D20CD-A331FA 69.8 2.62 316.8 2400 405 170 150 79.8
ISMG2-31D15CD-A331FA 70.7 3.44 311.9 1800 366 117 296 122
ISMG2-42D20CD-A331FA 36.2 2.46 297 2400 366 163.7 296 122
ISMG2-42D15CD-A331FA 42.4 3.27 297 1800 495 166.5 368 141.3
ISMG2-52D15CD-A331FA 30.9 3.27 297 1800 613 206.2 434 158.4
ISMG2-57D20CD-A331FA 26.9 2.62 316.8 2400 495 207.8 368 141.3
ISMG2-60D15CD-A331FA 304 3.44 311.9 1800 731 233.8 500 175.4
ISMG2-70D20CD-A331FA 17.4 2.46 297 2400 613 2741 434 158.4
ISMG2-80D20CD-A331FA 16.4 2.46 297 2400 731 326.9 500 175.4
ISMG2-80D15CD-A331FA 20.1 3.27 297 1800 946 318.2 640 217
ISMG2-94D15CD-A331FA 12.6 3.27 297 1800 1097 369 800 260
Note e For other motor specifications and models, contact Inovance.

3. Specifications of ISMG Series Motors with a Brake

e 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.

e The following table lists brake specifications of ISMG servo motors.
Table 2-1 Brake specifications

Supply
Holding Supply Resistance Current Brake Braking Rotary
Servo Motor Model Torque | Voltage (V) | at 20°C (Q) + | Range at Release Time Clearance
(Nm) +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

-30-



Chapter 2 Product Information

4. Safe Operating Area of Sevo Motor

A Continuous
operating area
B Short-time
operating area
ISMG1-95C15CD
140
120 \\
100
£ -\
z 80
: \
z
S 60
°
40
A
20 ‘
0
0 500 1000 1500 2000
Speed (RPM)
ISMG1-14D15CD
350
300
250
£ 200
4
K \\
g 150 B
5
2 \
100
50 n
0
0 500 1000 1500 2000
Speed (RPM)
ISMG1-18D20CD
350
300
250
B3
= 200
s \
g 150 5
o
°
100
50 A
0
0 1000 2000 3000 4000
Speed (RPM)

Torque (N'm)

Torque (N'm)

140

120

100

80

60

40

20

350

300
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150

100

50

Torque (N-m)

ISMG1-12D20CD

|\
A
0 1000 2000 3000 4000
Speed (RPM)
ISMG1-17D15CD
:\
A
0 500 1000 1500 2000
Speed (RPM)
ISMG1-22D15CD
350
300 \
250
200 \
150 \
100
50 A
0
500 1000 1500 2000
Speed (RPM)
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Torque (N-m)
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Torque (N-m)
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ISMG2-80D15CD

ISMG2-94D15CD
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1000 1000
= B B \
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. Y \

400 400

200 A 200 A

0 0
0 500 1000 1500 2000 0 500 1000 1500 2000

Speed (RPM)

2.2.4 Specifications of the MS1 Servo Motor Series

1. Designation Rules and Nameplate

Figure 2-11 Designation rules and nameplate of the servo motor series

Mark | Series

MS1 H1-40B 30CB-A3312Z

MS1 | MS series servo motor

Speed (RPM)

Mark | Motor Specification

Mark | Type
1: Low inertia, small
capacity
2: Low inertia, medium
H capacity

3: Medium inertia,
medium capacity

4. Medium inertia, small
capacity

Mark | Rated Power (W)

z Z series motor

Z-S | Leadwire-type motor

Brake, Reducer, Oil

1 number + 1 letter

A x1

B x10

C x100

D | x1000
E x10000

Example: 40B: 400W

Mark | Rated Speed (RPM)

Da Sealing
0 None
1 Oil sealing
2 Brake
4 Oil sealing + brake

Mark | Motor Shaft

1 Plain shaft

2 Solid + keyed

3 Solid + keyed + tapped
hole

5 Solid +tapped

Mark | Encoder Type

1 number + 1 letter

A x1

B x10

C x100

D | x1000
E x10000

Example: 30C: 3000rpm

1 letter + 1 digit

A3 23-bit multi-turn
absolute encoder

Mark | Voltage Class

B | 220v

D 380V
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Nameplate

INOVANCE C E

AC Servo Motor

1EC60034
Podt . Model:MS1H1-40B30CB-A334Z
e — 0.4 kW 220V 3000 r/min
127 Nm 250 Hz 28 A
Duty S1 Ins.F 3PHAC  IP67

Motor code ———» Motor Code: 14101 Weight: 1.48 kg

Suzhou Inovance Technology Co., Ltd. S558
Serial No. —— Made in China SN:Q111**¥ ¥k xkkkoxx

Note e The information above applies only to 40\60\80 bases.

2. Specifications of Servo Motor

(1) Motor Mechanical Characteristics

Iltem Description
Rated time Continuous
Vibration level V15
Insulation resistance 500 VDC, greater than 10 MQ
Ambient temperature 0-40°C
Excitation mode Permanent magnet
Mounting Mode Flange
Heat-resistance level Level F

1500 VAC, 1 minute (200 V)

Insulation voltage 1800 VAC, 1 minute (400 V)

Housing protection mode H1 and H4: IP67 (except the through-shaft portion and connectors)
Ambient humidity 20-80% (no condensation)
Connection mode Direct connection

The motor rotates counterclockwise viewed from the load side (CCW) with the

Rotating direction forward rotation command.
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(2) Motor Ratings
Rated | Rated | Maximum | Rated |Maximum| Rated |Maximum| Torque Roltr(])errlagad Vel
Model Output |Torque| Torque |Current| Current | Speed | Speed |Parameter (10-4 ki (V)g
(kW)™ | (Nem) | (Nem) (A) (Arms) | (RPM) | (RPM) | (Nm/A) m?) 9
MS1H1 (Vn = 3000 RPM, Vmax = 6000 RPM)
MS1H1- 0.026
05B30CB- 0.05 0.16 0.56 1.3 4.6 0.15 Noan2l
s (0.028)
MS1H1-
10B30CB- 0.1 0.32 1.12 1.3 4.9 0.26 0.041
ernz_Q (0.043)
MS1H1-
20B30CB- 0.2 0.64 2.2 1.5 5.6 0.46 0.207
s (0.220)
MS1H1- 0.376
40B30CB- 0.4 1.27 4.5 2.8 10.8 3000 6000 0.51 ’ 220
) (0.390)
MS1H1-
55B30CB- 0.55 1.75 6.13 3.8 15 0.48 1.06
)
MS1H1- 138
75B30CB- 0.75 | 2.39 8.4 4.8 19 0.53 ’
ez (1.43)
MS1H1-
10C30CB- 1 3.18 11.13 7.6 28 0.46 1.75
rkz_Q
MS1H4 (Vn = 3000 RPM, Vmax = 6000 RPM)

MS1H4- 187
40B30CB- 0.4 1.27 4.5 2.8 10.8 0.51 (3'12)
rnz_Q .
MS1HA 3000 6000 ) 220
75B30CB- 0.75 | 2.39 8.4 4.8 19 0.53
s (2.012)

[1] The motor with an oil seal must be derated by 20% during use.

[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)
(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
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Figure 2-12 Motor overload curve

Running time (s)

1000
100 \
N
\\
10
—
\~~
1
100 150 200 250 300 350 Load ratio (%)
Note e The maximum torque of H1 and H4 is 3.5 times the rated torque.

(4) Motor Radial and Axial Loads
Figure 2-13 Motor radial and axial load diagram

Axial load A direction

Axial load B direction
Radial load P direction

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
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(5) Electrical Specifications of Motors with a Brake

Supply
Holding Supply Resistance Current Brake Bra_king Rotary
Servo Motor Model | Torque | Voltage (V) | at 20°C (Q) + | Range at Release Time Clearance (°)
(Nm) +10% 10% 20°C (A) | Time (ms) (ms)

+10%
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 <15
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 cannot 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.

(6) Motor Torque-Speed Characteristics

(a) MS1H1 (low inertia, small capacity)

Continuous
A I .
operating area
Short-time
B m—— .
operating area
MS1H1-05B30CB MS1H1-10B30CB
Speed (RPM) Speed (RPM)
6000 6000
5000 5000
4000 4000
3000 A 5 3000 A 5
2000 2000
1000 1000
0 0
0 0.15 0.3 0.45 0.6 0 0.3 0.6 0.9 12

Torque (N-m) Torque (N-m)
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Speed (RPM)

MS1H1-20B30CB

6000
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0
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(b) MS1H4 (medium inertia, small capacity)

MS1H4-75B30CB

N\

N\

.
/

Continuous
A IEE—— .
operating area
Short-time
B m— ;
operating area
MS1H4-40B30CB
Speed (RPM) Speed (RPM)
6000 6000
5000 \ \\ 5000
4000 \ 4000
3000 AI BI 3000
2000 I I 2000
1000 I I 1000
0 0
0 1.2 2.4 3.6 4.8 0

Torque (N-m)

25

5 7.5
Torque (N-m)

10
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2.3 Servo System Configuration

Rated Max. . . .
Speed | Speed C?E&f;ty Servo Motor Model FM'_ g:;’; Drive Model g'gee (Dl_';glf_fg
(RPM) | (RPM)
ISMH3-18C15CD-A351B-
Oom19
1500 3000 1.8 130
ISMH3-18C15CD-A351B-
Om24
ISMH2-20C30CD-A351Y-
3000 5000 2.0 om19 100 |IS810N50M4TDO12INT 10004
ISMH2-20C30CD-A331Y-
Om19
ISMH3-56C30CD-A351B-
Om24
3000 3600 5.0 130
ISMH3-56C30CD-A331B-
Oom24 1
0.1 |ISMH1-10B30CB-****Z 40
0.2 |ISMH1-20B30CB-****Z IS810N50M4TD3R5INT 10001
3000 6000 04 |ISMH1-40B30CB-***Z €0
0.55 |ISMH1-55B30CB-****Z
0.75 |ISMH1-75B30CB-****Z 80
3000 6000 10 |ISMH2-10C30CD-"*y IS810N50M4TD5R4INT 10002
1.5 |ISMH2-15C30CD-****Y
2.0 |ISMH2-20C30CD-****Y 100
25 ISMH2-25C30CD-""y IS810N50M4TD8R4INT 10003
3000 5000 3.0 |ISMH2-30C30CD-****Y IS810N50M4TDO12INT 10004
4.0 |ISMH2-40C30CD-****Y
50 | ISMH2-50C30CD-*"y 50 IS810N50M4TDO17INT 2 10005
0.85 |ISMH3-85B15CD-****Y IS810N50M4TD3R5INT 10001
1.3  |ISMH3-13C15CD-****Y IS810N50M4TD5R4INT 1 10002
1.8 |[ISMH3-18C15CD-****Y IS810N50M4TD8R4INT 10003
1500 3000 2.9 |ISMH3-29C15CD-****Z IS810N50M4TDO12INT 10004
4.4 |ISMH3-44C15CD-****Z IS810N50M4TDO17INT 10005
5.5 |ISMH3-55C15CD-****Z 180 IS810N50M4TD021INT 2 10006
7.5 |ISMH3-75C15CD-****Z IS810N50M4TDO26INT 10007
0.4 |ISMH4-40B30CB-****Z 60 |IS810N50M4TD3R5INT 10001
3000 6000 0.75 |ISMH4-75B30CB-****Z 80 |IS810N50M4TD5RAINT 10002
0.05 |MS1H1-05B30CB-****Z-S 0
0.1 |MS1H1-10B30CB-****Z-S
02 |MS1H1-20B30CB"7-S o IS810N50M4TD3R5INT 10001
0.4 |MS1H1-40B30CB-****Z-S 1
3000 6000 0.55 |MS1H1-55B30CB-**** Z-S
075 |MS1H1-75B30CB""2.S 80 IS810N50M4TD5R4INT 10002
1.0 |MS1H1-10C30CB-****Z-S IS810N50M4TD8R4INT 10003
0.4 |MS1H4-40B30CB-****Z-S 60 IS810N50M4TD3R5INT 10001
0.75 |MS1H4-75B30CB-****Z-S IS810N50M4TD5R4INT 10002
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Rated Max. . . .
Speed | Speed C?E@f;ty Servo Motor Model F'\c g:ﬁ; Drive Model [;2': (DI-T(\)I?-;SO’\;
(RPM) | (RPM)
1500 1800 7.9 |ISMG1-95C15CD-A331FA IS810N50M4TDO17INT 10005
2000 2400 10.5 |ISMG1-12D20CD-A331FA IS810N50M4TDO21INT 10006
1500 1800 11.8 |ISMG1-14D15CD-A331FA 1IS810N50M4TDO26INT 10007
145 |ISMG1-17D15CD-A331FA IS810N50M4TDO32INT 10008
2000 2400 15.7 |ISMG1-18D20CD-A331FA IS810N50M4TDO32INT 10008
1500 1800 18.1 |ISMG1-22D15CD-A331FA 200 [IS810N50M4TDO37INT 10009
2000 2400 ;i? ::mgl;ggigggﬁzgﬁﬁ IS810N50M4TDO37INT 2 10009
1500 1800 23.6 |ISMG1-30D15CD-A331FA IS810NSOMA4TSO4SINT 10010
2000 2400 31.4 |ISMG1-41D20CD-A331FA IS810N50M4TS060INT 10011
1500 1800 26.7 |ISMG2-31D15CD-A331FA IS810N50M4TS060INT 10011
2000 2400 35.6 |ISMG2-42D20CD-A331FA
500 200 361 |1SMG2-42D15CD-A331FA IS810N50M4TS075INT 10012
44.8 |ISMG2-52D15CD-A331FA IS810N50M4TS091INT 10013
2000 2400 48.2 |ISMG2-57D20CD-A331FA IS810N50M4TS091INT 10013
1500 1800 53.4 |ISMG2-60D15CD-A331FA 266 |IS810N50M4TS112INT
2000 2400 59.7 |ISMG2-70D20CD-A331FA IS810N50M4TS112INT 3 10014
71.2 |ISMG2-80D20CD-A331FA
1500 1800 69.1 |ISMG2-80D15CD-A331FA IS810N50M4TS152INT 10015
80.1 [ISMG2-94D15CD-A331FA

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 2-2 Cables applicable for models without a brake

Motor Model

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

Cable Type

L=3.0m

L=50m

L=10.0m

|SMH-**wress_Jorex
|SMH4-**srese_| Jowex

Power cable

SV82-L-M00-3.0

SV82-L-M00-5.0

SV82-L-M00-10.0

Incremental encoder

cable S6-L-P000-3.0 S6-L-P000-5.0 S6-L-P000-10.0
ISMH1-*******.A3*** |Power cable SV82-L.-M00-3.0 SV82-L-M00-5.0 SV82-L.-M00-10.0
ISMH4-******x_Ag*** | Absolute encoder cable S6-L-P020-3.0 S6-L-P020-5.0 S6-L-P020-10.0

|SMH2-**wreis_jores

Power cable

SV82-L-M11-3.0

SV82-L-M11-5.0

SV82-L-M11-10.0

Incremental encoder

e S6-L-P001-3.0 S6-L-P001-5.0 S6-L-P001-10.0
SMHgrevsre pgees | POWeT Cable SV82-L-M11-3.0 SV82-L-M11-50 | SV82-L-M11-10.0

Absolute encoder cable S6-L-P021-3.0 S6-L-P021-5.0 S6-L-P021-10.0
|SMH3*++wesgres | POWer cable SV82-L-M11-3.0 SV82-L-M11-50 | SV82-L-M11-10.0
(1.8 KW and below) | mcremental encoder $6-L-P001-3.0 S6-L-P001-5.0 $6-L-P001-10.0

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

Motor Model
Cable Type L=3.0m L=50m L=10.0m
ISMH3-***+**_A3+** | Power cable SV82-L-M11-3.0 SV82-L-M11-5.0 | SV82-L-M11-10.0
(1.8 kKW and below) [Absolute encoder cable S6-L-P021-3.0 S6-L-P021-5.0 S6-L-P021-10.0
|SMH3.*s+ssss_ygres | POWeT cable SV82-L-M22-3.0 SV82-L-M22-50 | SV82-L-M22-10.0
(2.9 kW) 'C';Cgl‘ime”ta' encoder $6-L-P001-3.0 $6-L-P001-5.0 S6-L-P001-10.0
ISMH3-"*****A3** | Power cable SV82-L-M22-3.0 SV82-L-M22-50 | SV82-L-M22-10.0
(2.9 kW) Absolute encoder cable S$6-L-P021-3.0 S6-L-P021-5.0 S6-L-P021-10.0

|SMH3-*rsse_|pwin
(above 2.9 kW)

Power cable

SV82-L-M22-3.0

SV82-L-M22-5.0

SV82-L-M22-10.0

cable

Incremental encoder

S6-L-P001-3.0

S6-L-P001-5.0

S6-L-P001-10.0

|SMH 3 rsee_pgeee
(above 2.9 kW)

Power cable

SV82-L-M22-3.0

SV82-L-M22-5.0

SV82-L-M22-10.0

Absolute encoder cable

S6-L-P021-3.0

S6-L-P021-5.0

S6-L-P021-10.0

Note

purchase it separately. The model is S6-C6.

The servo motor encoder cable does not include a CN6/CNB (DB15) connector. Please

e |f you select Inovance matching cables, no connector kit is required.

Table 2-3 Cables applicable for models with brake

Motor Model

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

Cable Type

L=3.0m

L=50m

L=10.0m

|SMH-**wrees_jorex
|SMH4-**wreis_jores

Power cable

SV82-L-B00-3.0

SV82-L-B00-5.0

SV82-L-B00-10.0

Incremental encoder cable S6-L-P000-3.0 S6-L-P000-5.0 S6-L-P000-10.0
ISMH1-*******.A3*** |Power cable SV82-L-B00-3.0 SV82-L-B00-5.0 SV82-L-B00-10.0
ISMH4-*****xx_pg*** | Absolute encoder cable S6-L-P020-3.0 S6-L-P020-5.0 S6-L-P020-10.0
|SMH-*+eerse_|poss 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 S6-L-P001-10.0
|SMH2_s+ssss pgees | POWET CaDIE 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
ISMH3-*******_J2*** | Power cable SV82-L-B11-3.0 SV82-L-B11-5.0 SV82-L-B11-10.0
(1.8 kW and below) |Incremental encoder cable S6-L-P001-3.0 $6-L-P001-5.0 $6-L-P001-10.0
(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

|GMH3-+ree_|owos
(2.9 kW)

Power cable

SV82-L-B22-3.0

SV82-L-B22-5.0

SV82-L-B22-10.0

Incremental encoder cable

S§6-L-P001-3.0

S6-L-P001-5.0

S$6-L-P001-10.0

|SMH3-F**sxks_pZ e

Power cable

SV82-L-B22-3.0

SV82-L-B22-5.0

SV82-L-B22-10.0

(2.9 kW) Absolute encoder cable $6-L-P021-3.0 $6-L-P021-5.0 $6-L-P021-10.0
ISMH3-*******.J2*** | Power cable SV82-L-B22-3.0 SV82-L-B22-5.0 SV82-L-B22-10.0
(above 2.9 kW) Incremental encoder cable §6-L-P001-3.0 S$6-L-P001-5.0 S$6-L-P001-10.0
ISMH3-******x_Ag**+ | Power cable SV82-L-B22-3.0 SV82-L-B22-5.0 SV82-L-B22-10.0
(above 2.9 kW) Absolute encoder cable $6-L-P021-3.0 S6-L-P021-5.0 S6-L-P021-10.0

Note

purchase it separately. The model is S6-C6

The servo motor encoder cable does not include a CN6/CNB (DB15) connector. Please

e [f you select Inovance matching cables, no connector kit is required.
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Table 2-4 Connector kit

Motor Model

Connector Kit

|SMH A reermr_geer
|SMHAwesswe_pgews
A TTeg—
|SMH AR rerrnr_pgwes
(100 W to 1 kW)

S6-C6: DB15 terminal
S81-C1: DB9 terminal, DB15 terminal, 6-pin connector, 9-pin connector

[ SMHZ g
|SMH_ ++sve_pgees
(1.0 to 2.5 KW)

S6-C6: DB15 terminal

S81-C2: DB9 terminal, DB15 terminal, 20-18 military spec. plug (elbow), 20-29
military spec. plug (elbow)

|SMHZ_ w2
|GMHD- s rore_pgies
(3.0 to 5.0 kW)

S6-C6: DB15 terminal

S81-C3: DB9 terminal, DB15 terminal, 20-22 military spec. plug (elbow), 20-29
military spec. plug (elbow)

|SMH3-++wre2woe
|GMH 3 rere_pges
(0.85 to 1.8 kW)

S6-C6: DB15 terminal

S81-C2:DB9 terminal, DB15 terminal, 20-18 military spec. plug (elbow), 20-29
military spec. plug (elbow)

ISMHB 2
|GMH3-++eere_pges
(2.9 to 7.5 kW)

S6-C6: DB15 terminal

S81-C3: DB9 terminal, DB15 terminal,l, 20-22 military spec. plug (elbow), 20-29
military spec. plug (elbow)

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

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

Table 2-5 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 drive to host
S6-L-T04-3.0 controller communication cable
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2.4.3 Cables Applicable for ISMG Series Servo Motors (Communication Cables
Included)

Table 2-6 Servo motor cable

ltemn Servo motor encoder cable
L=3.0m L=5.0m L=10.0m
ISMG1(G2)-*******- AB*** S6-L-P021-3.0 S6-L-P021-5.0 S6-L-P021-10.0

Appearance of the servo motor encoder cable

) 3

L+15mm
Table 2-7 Connector kit
Motor Model Connector Kit
S6-C6: DB15 terminal
ISMG1(G2)-"*****-A3*** S81-C3: DBY terminal, DB15 terminal, 20-22 military spec. plug (elbow), 20-
29 military spec. plug (elbow)

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

Table 2-8 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 the termination resistor for servo drive communication

Table 2-9 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 Through-hole mounting bracket for the SIZE-G servo drive
MD500-AZJ-T6 Through-hole mounting bracket for the SIZE-H servo drive
MD500-AZJ-T7 Through-hole mounting bracket for the SIZE-I servo drive
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2.4.4 Cables Applicable for MS1 Series Servo Motors (Communication Cables
Included)

Table 2-10 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
Power cable SV82-L-M03-3.0 SV82-L-M03-5.0 | SV82-L-M03-10.0
MS1H1-rreemet 228 '”Cgfme”ta' encoder | gq.| p000-3.0 S6-L-P000-5.0 | S6-L-P000-10.0
MS1HA *+wsex_sxsszg | CADIE
Absolute encoder S6-L-P20-3.0 $6-L-P20-5.0 $6-L-P20-10.0
cable
Note e If you select Inovance matching cables, no connector kit is required.

Table 2-11 Cables applicable for models with a brake

Servo Motor Power Cable and Encoder Cable (Models Without a Brake)
Cable Type L=3.0m L=5.0m L=10.0m
Power cable SV82-L-M03-3.0 | SV82-L-M03-5.0 | SV82-L-M03-10.0

Motor Model

MS 1 HA-**xrwes_xxxrz_g
Incremental encoder
MSTHA-**+ 7.8 |cable S6-L-P000-3.0 S6-L-P000-5.0 S6-L-P000-10.0

Absolute encoder cable S6-L-P20-3.0 S6-L-P20-5.0 S6-L-P20-10.0
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2.5 Servo System Wiring

Figure 2-14 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.

Noise filter

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

24VDC

power supply  24Vde
.

Electromagnetic

contactor

Turn ON/OFF power of

the servo drive. Install a

surge

Suppressor when using

this contactor.

Electromagnetic
contactor

=02 |2l
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Servo motor main crcuit
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encoder coies
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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
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supply will lead to current insufficiency, thus causing a drive or brake failure. The brake must be powered
up by a 24 VDC power supply. The power must match the motor model and meets the brake requirements.

e Remove the jumper between terminals P and C of the servo drive when connecting a
Note regenerative resistor.

e CN3 is a communication output port. CN4 is a communication input port.
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Chapter 3 Installation

3.1 Installation of Power Supply and Inverter Unit

3.1.1 Installation Environment

[] Installation location

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

(2) Altitude: When the installation altitude exceeds 1000 m, the 1S810 drive device must be derated
according to any recommended capacitance value.

(3) Installation surface requirements: The installation surface of the 1S810 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 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
cabinet. 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 cannot 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

//(g\\\
\

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

S

% Y
O,

temperature
C

and humidity

C B
v

Inflammable
material

The operating ambient temperature shall

not exceed -10°C to 55°C. Inflammable, explosive, or corrosive gas Do not install this product on the

surface of material.

(7) The series of products 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
Related IEC requirements.
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[] Environmental conditions

Table 3-1 Installation environment

Iltem

Description

Ambient temperature

Ambient temperature: 0 to 40°C, air temperature change: less than 0.5°C/min; derating
required for temperature above 40°C, derate by 1.5% for every additional 1°C;
maximum temperature: 50°C

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

Relative Ambient humidity

Ambient humidity: 5% to 90%. A standard servo drive is not applicable in an
environment or place with corrosive gas.

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

Storage humidity: 5% to 90%
Transportation humidity: below 90% at 40°C.

IP rating

1P20

Altitude

1000 m; derating is required for altitude above 1000 m; derate by 1% for every additional
100 m; maximum altitude: 3000 m.

3.1.2 Product Dimensions and Installation Space Requirements

[] Product Dimensions (mm)

(1) Power Supply Unit

Figure 3-2 MD810-20M4T**G*** overall dimensions

ol
A= Tl

w1 —_—
w2 —

300 mm 300 mm water cooled
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Model
MD810-20M4T***G***(W)

Dimensions

Voltage class

45

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

110

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

160 (Air cooling)

[H]: 350 mm
[H1]: 384 mm
[H2]: 400 mm
[W]: 300 mm
[W1]: 250 mm
[W2]: 150 mm
[D]: 305 mm

160 (Water cooling)

[H]: 350 mm
[H1]: 384 mm
[H2]: 415.5 mm
[W]: 300 mm
[W1]: 250 mm
[W2]: 150 mm
[D]: 305 mm

355

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

380-480 VAC

(2) Inverter Unit

Figure 3-3 ISB10NS0M4T****-INT (SIZE 1: T3R5, T5R4,T8R4,T012) overall dimensions

Front view

Left view

Top view

350

305

© ===
==
Emm——
=]

E=

o ©

305
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Figure 3-4 IS810NSOM4T****-INT (SIZE 2: T017, T021, T026, T032, T0O37, T045, T060, TO75) overall

dimensions

Top view
4-07 -4
(5 i

Left view

TERTD
6868 |

400

305

Top view

Figure 3-5 ISB10NSOM4T****-INT (SIZE 3: T091,T112,T152 ) overall dimensions

Front view

481

s
400

|V | e—

200

Left view

s O

305

] 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

ltem 100 mm wide unit 200 mm wide unit 300 mm wide unit 180 mm wide unit
Book-type unit Vertical unit

S1 =300 mm =300 mm =300 mm =300 mm

S2 =300 mm =300 mm 2300 mm 2500 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

Thermal
insulation

deflector

Tt

600

foetmo

2200

S

N

Figure 3-7 Space for two-layer installation of a vertical power supply unit

2200

A

S1

S2

l‘ 600 ‘l

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
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Two-row installation

Book-type unit

Vertical unit

Thermal
insulation
deflector

Thermal
insulation
deflector

Thermal
insulation
deflector

Thermal
insulation

1 deflector

Note

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

e Do not merely install two or less servo drives.
e 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.
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Cover Installation

Align the power terminal cover with
the clip of the bus seat. Press the
power terminal cover to fix it.

Insert the keypad.

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

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

The installation is completed.
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3.2.3 Wall-Mounted Installation

Recommended torque (N.m) for installation:

ltem M3 M4 M5 M6 M8 M10 M12
Electric 0.55 12 2.8 48 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
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[] 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.

] Grounding

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

[] Cable routing requirements

When cabling the servo drive, route the cables downward (seethe 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 sal;

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 anti-rust agent at the motor shaft extension before installing the servo

Rust-proof treatment motor, and then apply rust-proof treatment.

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

4 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 using the screw

holes at the axle head. For the servo motor shaft without a keyway, use friction
coupling or other similar installation methods.

Encoder

4 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.

— —
/% ‘Zﬁ}fﬁlf Screw
E=

T i Washer
% \ﬁ& Flange coupling,

pulley
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Item

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

4 The servo motor can be installed horizontally or vertically.

Oil and moisture
countermeasures

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

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

Flange side

Shaft-through part
(Clearance of the shaft
extension from motor end face)

Drive shaft

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

P || |

=

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

4) 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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Item

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.

4 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.

3.3.2 Installation Environment

Table 3-3 Installation environment

Item el ISMH Series Motor MS1H Series Motor | ISMG Series Motor
Servo Motor
0°C to 40°C (non-freezing). Derate according to the following table for temperature above 40°C.
Ambient - S
temperature Ambient temperature (°C) 40 45 50 55 60
Derating coefficient 1 0.952 0.901 0.855 0.781
Ambl|elnt 20%-80% RH (no condensation)
humidity
Storage o o . . ane o °
-20°C to +60°C (Maximum temperature assurance: 80°C for 72 hours) -20°C to +40°C
temperature
Storage 20%-90% RH (no condensation)
humidity
X X (Motor frame No.) 40/60/80: Below 98 m/s® )
Vibration B Below 20 m/s
(Motor frame No.)100/130/180: Below 49 m/s
(Motor frame No.) 40/60/80: Below 980 m/s’ 2
Impact ) Below 200 m/s
(Motor frame No.)100/130/180: Below 490 m/s
H1 and H4: IP65 (except for
the shaft-through section and H1 and H4: IP67 (except
connection terminals of motor for the shaft-through P54
IP rating P65 connectors) section and connection | (except for the shaft-
Other: IP67 (except for the shaft- |terminals of motor through section)
through section and connection connectors)
terminals of motor connectors)
Below 1000m. Derate according to the following table for altitude above 1000 m.
Altitude Altitude (m) 1000 2000 3000 4000 5000
Derating coefficient 1 0.947 0.887 0.824 0.645
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3.3.3 Overall Dimensions of OneCable Servo Motor

(1) Dimensions of ISMH2-20C30CD- A***Y-Om19 Servo Motor

KB1

I<C
4370 et 8
3 B
L 2|8 o
g —| 39.80
Ur—w -
8 1 g
u] w0
; 2
Fram 00 1T
LL TR
iogc.s
1:15
03 601
x
=
IL [R[wW [ s [RH[WK][ W KA1 | KB1 |Weight
Model TP (mm
(mm) | (mm) | (mm) | mm) |(mm)| mm) | mm) | ™ ] mm) | mm) | (kg)
ISMH2-20C30CD-A351Y-Om19 |239.5| 45 | / | 19 | / | / | / | M6x18 | 784 | 175 | 7.5
ISMH2-20C30CD-A331Y-Om19 | 239.5| 45 | 36 | 19 |155| 6 | 6 | M6x18 | 784 | 175 | 7.5

(2) Dimensions of ISMH3-18C15CD-****B-Om19/0m24 and ISMH3-56C30CD-****B- Om24 Servo Motor

KB1

g
4370 °3 8
» g
14 < |9
- QI Qi o WM CKLOEY
g a |
Il " 50.50
45 g
o =
2 [ S——y
[m] =
. =
E |
q | =
K3
LL R
RH .0.20
'.
<=
=
Shaft end Flat key
Model LL LR LW S RH | WK | W TP KA1 | KB1 | Weight
(mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) |  (kg)
ISMH3-18C15CD-A351B-Om19 | 214 55 / 19 / / / M6x18 | 94 |143.5| 10.5
ISMH3-18C15CD-A351B-Om24 | 214 55 / 24 / / / M8x20 | 94 |143.5 10.5
ISMH3-56C30CD-A351B-Om24 | 274 55 / 24 / / / M8x20 | 94 |203.5 14.5
ISMH3-56C30CD-A331B-Om24 | 274 55 45 24 20 8 8 M8x20 | 94 |203.5 14.5
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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)

LB h7

T ol [«
LE
LG ﬂ
L R A10.02
KW N9 W h8
KH ﬁx The %z
T T T

Motor Model LC LL LR LA LZ LH | LG LE LJ
ISMH1-10B30CB-****Z 40 | 103 (136) | 2520.5 | 46 2-945 | 34 5 2.5+0.3 0.5+0.35
ISMH1-20B30CB-****Z 60 | 98 (138) | 30£0.5 | 70 4-955 | 44 | 7.8 3+0.3 0.5+0.35
ISMH1-40B30CB-****Z 60 118 30x0.5 | 70 4-955 | 44 | 78 3£0.3 0.5£0.35
ISMH1-55B30CB-****Z 80 126 35+0.5 90 4-@7 54 8 3+0.3 0.5+0.35
ISMH1-75B30CB-****Z 80 135.5 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 3+0.3 0.5+0.35

Motor model LB S TP LK KH KW W T Weight (kg)
ISMH1-10B30CB-***Z | 30 8 M3x6 | 16 | 620, 3 3 3 0.59 (0.77)
ISMH1-20B30CB-****Z 50 14 M5x8 | 16.5 | 11 _3_1 5 5 5 1.1 (1.4)
ISMH1-40B30CB-****Z 50 14 M5x8 | 16.5 | 11 _3_1 5 5 5 1.6
ISMH1-55B30CB-****Z 70 19 M6x20 | 25 | 155 _3_1 6 6 6 2.3
ISMH1-75B30CB-"**Z | 70 19 M6x20 | 25 |1550,| 6 6 6 2.7
ISMH1-10C30CB-****Z | 70 19 Mex20 | 25 |1553,| 6 6 6 3.2

Note

e 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
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(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
(L1010A
o U
— £
g
LK ©
A
/1003
L
i R
KW N9 W he
Lﬁ?{; : Th11§jqu
Shaft end dimensions  Keyed shaft end dimensions
Motor Model Lc_ LR [LA |z [kat |KB1 |KA2| KB2 |LG
e 94.5 1435
ISVH2-10C30CB-"3"Y | 100 | 164 (2135) |4531| 115|407 | 88 | jo0 | 74 | (5% | 10
s ) 195 168.5
ISMH2-15C30CB-"3"Y | 100 | 189(289) |45%1| 115 |07 | 88 | (00| 74 | pfe% | 10
g 94.5 1435
ISMH2-10C30CD-"3"Y | 100 | 164(2135) |45¢1 115 |4o7| 88 | 30D 74| 13D | 10
s 195 168.5
ISVH2-15C30CD-"3Y | 100 | 189(289) |45%1| 115|407 | 88 | (500 | 74 | pf0% | 10
ISMH2-20C30CD-""3"Y | 100 214 4561] 115 |4-97| 88 |1445]| 74 | 1935 | 10
ISMH2-25C30CD-""3"Y | 100 2405 [45:1| 115 |47 88 [169.5| 74 | 2185 | 10
ISMH2-30C30CD-""3"Y | 130 2095  |63:1| 145 |49 103 | 136 | 74 | 1885 | 14
ISMH2-40C30CD-""3"Y | 130 252 63:1 145 |499| 103 [1785| 74 | 231 | 14
ISMH2-50C30CD-""3"Y | 130 2045  |63:1| 145 |49 103 | 221 | 74 | 2735 | 14
Motor Model LE L8| s | TP k| ki | Kw |w | T WO
ISVH2-10C300B-"3"Y | 5:0.3 | 2:5:0.75 | 95 | 24 | Mexi6 | 36 200, 8 | 8 | 7 | o4
ISMH2-15C30CB-"*3"Y | 5:0.3 | 2.5:0.75 | 95 | 24 | Msx16 | 36 (203, 8 |8 | 7 | &2
02 (752)
ISMH2-10C300D-""3"Y | 5:0.3 | 2:5:0.75 | 95 | 24 | Mexi6 | 36 200, 8 | 8 | 7 |4
ISMH2-15C30CD-""3"Y | 5:0.3 | 2.5:0.75 | 95 | 24 | M8x16 | 36 (200, 8 | 8 s
ISMH2-20C30CD-""3"Y | 5:0.3 | 2.5:0.75 | 95 | 24 | Msx16 | 36 (200, 8 |8 | 7 | 7.39
ISMH2-25C30CD-"3"Y | 5:0.3 | 2.5:0.75 | 95 | 24 | Msx16 | 36 (203, 8 |8 | 7 | 855
ISMH2-30C30CD-""3"Y | 6:0.3 | 0.50.75 | 110 | 28 | M8x20 | 54 (243, 8 |8 | 7 | 1073
ISMH2-40C30CD-"3"Y | 6:0.3 | 0.5:0.75 | 110 | 28 | M8x20 | 54 (24 3,| 8 | &8 | 7 | 1543
ISMH2-50C30CD-"3*Y | 6:0.3 | 0.5:0.75 | 110 | 28 | M8x20 | 54 (243, 8 |8 | 7 | 162
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N e The dimension unit is mm. The values shown in () are values of servo motor with a holding
ote
brake.
T Power Side (Power Brake Side Sl S
Included)
. MI-DTL-5015 series MI-DTL-5015 series
Military spec.

3102E20-18P

3102E20-29P

(3) Overall Dimensions of the ISMH3 Servo Motor Series (850 W, 1.3 kW, 1.8 kW)

KB2
KB1
A Z [L[010A
RIS .
g i
dSh6
X
—H = 3
TP
— KT ]
I ~10.03
G LE
LL LR
KW N9 Wh8
KH 33 I Th11$! 15
Shaft end dimensions  Keyed shaft end dimensions
Motor Model LC LL LR LA | LZ | KA1 | KB1 [KA2] KB2 LG
ISMH3-85B15CB- 95 1475
gt 130 | 1685(227.5) | 8561 | 145|499 103 | oo | T4 | 00 14
ISMH3-13C15CB- 121 1735
ey 130 | 1945(2535) | 5561 | 145 499 | 103 | 150 | 74 | 5500 14
ISMH3-18C15CD- 147 199.5
et 130 | 2205(2795) | 55¢1 | 145 499 103 | 100 | T4 | oegs 14
ISMH3-85B15CD- 95 1475
gt 130 | 1685(227.5) | 55¢1 | 145|499 103 | g | 74 | o0cs 14
ISMH3-13C15CD- 121 1735
gty 130 | 1945(2535) | 5561 | 145 499 | 103 | o) | 74 | 5500 14
Motor Model LE L B| S | TP | K| KH | KW | w| T W(i'g)ht
ISMH3-85B15CB- 0 8.23
A 6£0.3 | 0.5:0.75 | 110 | 22 | M6x20 | 36 |18 o, | 8 8 7 (10.73)
ISMH3-13C15CB- 0 10.57
T 6:0.3 | 0.5:0.75 | 110 | 22 | M6x20 | 36 |18 5, 8 8 7 (13)
ISMH3-18C15CD- 0 12.7
gt 6:0.3 | 0.5:0.75 | 110| 22 | M6x20 | 36 |18 ;,| 8 8 7 (15.2)
ISMH3-85B15CD- 0 8.23
ey 6:0.3 | 0.5:0.75 | 110 | 22 | M6x20 | 36 |18 5, 8 8 7 (10.73)
ISMH3-13C15CD- 0 10.57
s 6:0.3 | 0.5:0.75 | 110 | 22 | M6x20 | 36 |18 5, 8 8 7 (13)

Note

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

brake.
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Power Side .
et (Power Brake Side Included) Encoder Side
- MI-DTL-5015 series MI-DTL-5015 series
Military spec.

3102E20-18P

3102E20-29P

(4) Overall Dimensions of the ISMH3 Servo Motor Series (2.9 kW, 4.4 kW, 5.5 kW, 7.5 kW)

KB2
KB1
[_L[0.10[A]
| (O[0.08] ]
1|
QA $Shé
I =
3
LK <
B 3
- LE Ao
I s MY
KW N9 W h8
i j%
. KH
Shaft end dimensions Keyed shaft end dimensions
Motor Model LC LL LR LA Lz KA1 | KB1 |KA2| KB2 | LG
e 197 136 177
ISMH3-29C15CD-"***Z | 180 2713) 791 200 |4-913.5| 138 (134) 74 (253) 18
ek 230 169 210
ISMH3-44C15CD-****Z | 180 (307) 79+1 200 |4-913.5| 138 (167) 74 (286) 18
e 274 213 254
ISMH3-55C15CD-****Z | 180 (350) 113+1| 200 |4-¢13.5| 138 @11) 74 (330) 18
ok 330 269 310
ISMH3-75C15CD-****Z | 180 (407) 113+1| 200 |4-¢13.5| 138 (267) 74 (386) 18
Motor Model LE L B | s TP LK | KH | KW |wW | T W(i'g)ht
ISMH3-29C15CD-****Z |{3.2+0.3| 0.3+0.75 | 114.3 | 35 |M12x25 65 30_32 10 10 8 (;g)
ISMH3-44C15CD-****Z |{3.2+0.3| 0.3+0.75 | 114.3 | 35 |M12x25 65 30_3_2 10 10 8 23?0?
ISMH3-65C15CD-""Z | 3.2:0.3 0.3:0.75 | 114.3 | 42 |M16x32| 96 |370,| 12 | 12| 8 | S0
ISMH3-75C15CD-****Z |3.2+0.3| 0.3+0.75 | 114.3 | 42 |M16x32 96 37_3_2 12 12 8 (ig)
N e The dimension unit is mm. The values shown in () are values of servo motor with a holding
Ote brake.
Power Side )
e (Power Brake Side Included) Einesitr S
Military spec. MI-DTL-5015 series 3102E20-22P MI-DTL-5015 series 3102E20-29P
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(5) Overall Dimensions of the ISMH4 Servo Motor Series (400 W, 750 W)

¢ Sh6
LH U .
e —H= 5
[ gl 1K <
LE
LG 4]
LL LR A10.02
KW N9 Wh8
KH Th8
Shaft end dimensions Keyed shaft end dimensions
Motor Model LC LL LR LA LZ LH | LG LE (L)
ISMH4-40B30CB-***Z 60 (152) 30£05 | 70 | 4-¢55 | 44 |7.8| 3:03 | 0.5:0.35
ISMH4-75B30CB-"*Z 80 (]gi'g) 35:05 | 90 | 4-7 | 54| 8 | 3:03 0.5£0.35
Motor model LB S TP LK KH KW | W T Weight (kg)
P 0 1.7
ISMH4-40B30CB-****Z 50 14 M5x8 1651 11 44 5 5 5 2.0)
ISMH4-75B30CB-****Z 70 19 M6x20 | 25 | 1550, | 6 | 6 6 é‘%)
N e The dimension unit is mm. The values shown in () are values of servo motor with a holding
ote
brake.
Connector R Sl Encoder Side

(Power Brake Side Included)
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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)

=0 B drecton

4-014.5

)
&

016.

0

©42h6(_o
318

)

+0.014
00

P180j6(

70.05 B i
%‘ ] i
[1T0.05]AF— 40 H + i
39 K - TN Mourting piste: Eizi _W
254
278
8| _10 56 074
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 Type 655L (mm) K (mm) Weight (kg)
ISMG1-95C15CD
415 285 45.2
ISMG1-12D20CD
ISMG1-14D15CD
450 312 51.9
ISMG1-18D20CD
ISMG1-17D15CD
A331FA 485 354 59
ISMG1-23D20CD
ISMG1-22D15CD
520 396 66
ISMG1-28D20CD
ISMG1-30D15CD
590 471 79.8

ISMG1-41D20CD
ISMG1-95C15CD
ISMG1-11D17CD 480 396 53.2
ISMG1-12D20CD
ISMG1-14D15CD
ISMG1-16D17CD 515 436 59.9
ISMG1-18D20CD
ISMG1-17D15CD
ISMG1-20D17CD A334FA" 550 471 67
ISMG1-23D20CD
ISMG1-22D15CD
ISMG1-24D17CD 585 506 74
ISMG1-28D20CD
ISMG1-30D15CD
ISMG1-34D17CD 655 576 87.7
ISMG1-41D20CD

-69 -



S 70 =

Chapter 3 Installation

Note

[1] 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.

2) Solid shaft, forced air cooling motor (ISMG2) (Unit: mm)

11241

M20v 35
l
51.5-029

3 L’ T !
2 r
8
< o
4-918
— i
50
60 K
1 T0.05[A}— L -
S 90-0.87
Z o
— 4T_7
e

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

Refer to GB/T1096-2003

4-019
8300

Connector Encoder Side
Military spec. MIL-DTL-5015 series 3102E20-29P
Motor Model L (mm) K (mm) Weight (kg)

ISMG2-31D15CD-A331FA
ISMG2-42D20CD-A331FA 575 360 122
ISMG2-42D15CD-A331FA
ISMG2-57D20CD-A331FA 625 370 141.3
ISMG2-52D15CD-A331FA
ISMG2-70D20CD-A331FA 675 476 1584
ISMG2-60D15CD-A331FA
ISMG2-80D20CD-A331FA 725 476 1754
ISMG2-80D15CD-A331FA
ISMG2-11E20CD-A331FA 825 583 217
ISMG2-94D15CD-A331FA 950 590 267

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

Note customization.
e 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

S S
'p] wn
o _
44U <
i —
d b0
LG
LL LR
N 2
“z 2
0
KH-01 Th
Shaft end dimensions Keyed shaftend dimensions
Motor Model L IC|] (R | LA] Lz [ n 1G] LE L
MS1H1-05B30CB-A330Z-S 65 40 | 2505 | 46 | 2945 | 40 | 5 | 2.5:0.5 | 0.5:0.35
MS1H1-05B30CB-A332Z-S 96 40 | 25105 | 46 | 2945 | 40 | 5 | 25¢05 | 0.5£0.35
MS1H1-10B30CB-A330Z-S | 77.5 | 40 | 25:0.5 | 46 | 2045 | 40 | 5 | 25805 | 0.5:0.35
MS1H1-10B30CB-A332Z-S 100 | 40 | 2505 | 46 | 2-945 | 40 | 5 | 2.5¢05 | 0.540.35
MS1H1-20B30CB-A331Z-S | 725 | 60 | 30:05 | 70 | 4-¢55 | 495 | 75 | 3t0.5 | 0.5:0.35
MS1H1-20B30CB-A334Z-S 100 | 60 | 30805 | 70 | 4955 | 495 | 7.5 | 3:05 | 05:0.35
MS1H1-40B30CB-A331Z-S 91 60 | 30:0.5 | 70 | 4-95.5 | 495 | 7.5 | 3:0.5 | 0.5%0.35
MS1H1-40B30CB-A334Z-S 19 | 60 | 30£0.5 | 70 | 4-95.5 | 495 | 75 | 305 | 05:0.35
MS1H4-40B30CB-A3312-S 105 | 60 | 30805 | 70 | 4-95.5 | 495 | 7.5 | 3:0.5 | 0.5£0.35
MS1H4-40B30CB-A334Z-S 128 | 60 | 30£0.5 | 70 | 4-95.5 | 495 | 7.5 | 3:0.5 | 0.5:0.35
MS1H1-55B30CB-A331Z-S | 962 | 80 | 30:0.5 | 90 | 4-97 | 595 | 7.7 | 3:0.5 | 0.5:0.35
MS1H1-75B30CB-A3312-S 107 | 80 | 30205 | 90 | 4-97 | 595 | 7.7 | 3t05 | 0.5£0.35
MS1H1-75B30CB-A334Z-S 140 | 80 | 30£0.5 | 90 | 4-g7 | 595 | 7.7 | 3205 | 05:0.35
MS1H1-10C30CB-A331Z-S | 1182 | 80 | 30£0.5 | 90 | 4-7 | 59.5 | 7.7 | 3205 | 0.5:0.35
MS1H4-75B30CB-A331Z-S | 1175 | 80 | 30:05 | 90 | 4-7. | 595 | 7.7 | 3t05 | 0.5:0.35
MS1H4-75B30CB-A334Z-S | 1475 | 80 | 30£0.5 | 90 | 4-97 | 595 | 7.7 | 3205 | 05:0.35
Motor model s LB | TP | LK | KH | KW | w T V‘ii'g)ht
MS1H1-05B30CB-A330Z-S 8 30 | M3x6 | 155 (629, 3 | 3 3 /
MS1H1-05B30CB-A332Z-S 8 30 | Max6 | 155 620, | 3 | 3 3 /
MS1H1-10B30CB-A330Z-S 8 30 | M3x6 | 155 (629, 3 | 3 3 /
MS1H1-10B30CB-A332Z-S 8 30 | M3x6 | 155 (623, 3 | 3 3 /
MS1H1-20B30CB-A3312-S 14 50 | Msxg | 165 | 113, 5 | 5 5 /

577 o
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MS1H1-20B30CB-A334Z-S 14 50 | M5x8 | 165 | 11 g,
MS1H1-40B30CB-A331Z-S 14 50 | Msx8 | 165 | 11 9,
MS1H1-40B30CB-A334Z-S 14 50 | Msx8 | 165 | 11 9,
MS1H4-40B30CB-A331Z-S 14 50 | Msx8 | 165 | 11 g,
MS1H4-40B30CB-A334Z-S 14 50 | M5x8 | 165 | 11 g,
MS1H1-55B30CB-A331Z-S 19 70 | M6x20 | 25 |155 3,
MS1H1-75B30CB-A331Z-S 19 70 | M6x20 | 25 |155 3,
MS1H1-75B30CB-A334Z-S 19 70 | M6x20 | 25 |155 3,
MS1H1-10C30CB-A331Z-S 19 70 | M6x20 | 25 (155 g,
MS1H4-75B30CB-A331Z-S 19 70 | M6x20 | 25 [15.5 ¢,
MS1H4-75B30CB-A334Z-S 19 70 | M6x20 | 25 |155 3,

Note

e The dimension unit is mm.
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Chapter 4 Wiring

e  Wiring must be performed by authorized and qualified personnel.

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

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

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

e Insulate the power terminal connectors to prevent electric shocks.
e Specifications and installation methods of external cables must comply with local laws and regulations.

The entire system must be grounded.

ACautlon

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

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

e Connect the electromagnetic contactor between the power supply and main circuit of the drive (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.

e 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.

e 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).

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

Servo drive

External 5-24 VDC

Tncorrect polarity of
flywheel diode

DO1+

e

External 0 V

X

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

e 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.

e 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.
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4.1 Terminals of Power supply Unit

The MD810 power supply unit must be installed on this product for proper operation. For information about
the specifications of the power supply unit, see the 810 Series Power supply Unit User Guide.

4.2 Terminals of Inverter Unit

4.2.1 Terminal Arrangement of Inverter Unit

Figure 4-1 Terminal arrangement in a inverter unit

STO connection terminal RJ45
24 V power input i’ “AX2 STO-. _AX1 sTO- | commun_mahon
l | I} oo 2 zon r‘m 2 2ond | terminal

on

PAO-|

PBO-|

+5V

PZO+|
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4.2.2 Functions of Inverter Unit Terminals

Table 4-1 Terminal names and functions

Terminal Symbol Terminal Name Terminal Function

+, - Power input terminals Bus input

U, v,w Servo motor connection terminals 2(;r;(r)1fcted tothe U, V and W phases of the servo
Two grounding terminals of the servo drive are

roun respectively connected to those of the power

PE Gl d tivel ted to th f th
supply and the servo motor.

CN1 Control signal terminal Digital signal input/output

CN2 Ethernet communication terminal Connected for transmitting background
communication signals and online upgrade signals
EtherCAT network ports for connecting CN3(OUT)

CN3/CN4 EtherCAT communication terminal to the next slave and CN4(IN) to the host
controller or previous slave

CN5/CN7 . L

(CN7isaxis1,  |Encoder 1 terminal (DB15) Elgg‘:;elgz'g’;?':;‘l‘;‘eﬂf{ ‘;‘r‘t"j')"" output and full

CN5 is axis 2) P signalinput {p

CNB/CN8 )

(CN8 is axis 1, Encoder 2 terminal (DB9) E%rstnggzted to the servo motor encoder signal

CNB is axis 2) P

BRAKE-OUT . )

BRAKE-COM Brake terminal Connected to the servo motor brake terminal

RJ45A/RJ45B RJ45 communication port RJ45B: Connected to the external LCD keypad

STO AX1/AX2 STO connection terminal Safety function terminal
External 24 V control power and brake power

24 VICOM 24 V power port input ports. For usage details, see section 4.3.3.
External 24 V control power and brake power

24 VICOM 24 V power port input ports. For usage details, see section 4.3.3.

4.3 Connection of Power Supply Unit and Inverter Unit

4.3.1 Connection Through the DC Bus

Remove the display cover of the inverter unit. Connect the power supply unit to the inverter unit with the DC

busbar.

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.
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Busbar Connection

(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.

Turn Over Tum Over

Inverter unit Inverter unit Inverter unit

Power supply unit

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.

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

4.3.2 PE Connection

Properly ground every device in the system! Connect the power supply unit, inverter 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

@ Grounding the top of the inverter unit
@ Crounding he botiom ofhe
inverter unit

@ Grounding the reactor /

@ Grounding the fitter \

@ Grounding copper busbar AN

@goooooooo\aodobooo}»ffff
|
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NOte e The top and bottom of an inverter unit must be grounded simultaneously. @® and @ in the
diagram indicate the two grounding points of one inverter unit.

4.3.3 24 V Control Power Supply

The power supply of the inverter 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 inverter unit to an external power supply.
This ensures that power supply to the control part of the inverter unit is not affected after stop due to any
fault of the power supply unit.

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

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

< FF

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

24V power
interface for the |
next device
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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 Servo Drive Main Circuit Wiring

4.4.1 Recommended Models and Specifications of Main Circuit Cables

Figure 4-5 Terminal block

[—><—»

= — R i e

iy
=

©

O

®

fe—Y—>

Table 4-2 Structural data of the terminal block

7 —»

Main Circuit Terminal PE Grounding Terminal
Structure . . Tightening
X (mm) | Y (mm) | Z (mm) Screw gl Mg Screw Size Torque
(N-m)
(N-m)
22-37 kW 12 21 18 M6 combination screw 6 M6 6
45-75 kW | 16.5 33 30 M10 combination screw 25 M10 25
Table 4-3 Recommended main circuit cable sizes for different models
L1C and L2C R,S,and T P ® and C U, V, and W EBE
. Drive
No. Series
Model
mm® | AWG | mm’ | AWG | mm®’ | AWG mm? AWG mm® | AWG
Single-phase 220 V
1 S1R1 2x0.75 18 2x0.75 18 2x0.75 18 3x0.75 18 0.75 18
2 S1R6 2x0.75 18 2x0.75 18 2x0.75 18 3x0.75 18 0.75 18
SIZE-A
3 S2R8 2x0.75 18 2x0.75 18 2x0.75 18 3x0.75 18 0.75 18
4 S5R5 | 2x0.75 | 18 2x1.5 16 2x0.75 16 3x1.5 16 1.5 16
Three-phase 220 V
5 SIZE-A | S5R5 | 2x0.75| 18 3x1.5 16 2x1.5 16 3x1.5 16 1.5 16
6 S7R6 2x0.75 18 3x1.5 16 2x1.5 16 3x1.5 16 15 16
SIZE-C
7 S012 2x0.75 18 3x1.5 16 2x1.5 16 3x1.5 16 15 16

-79 -



-80 -

Chapter 4 Wiring

. L1C and L2C R,S,and T P ® and C U, V,and W [FI=
. Drive
No. | Series
Model
mm® | AWG mm? AWG | mm® | AWG mm? AWG mm’ | AWG
Three-phase 380 V
8 T3R5 | 2x0.75 18 3x0.75 18 2x0.75 18 3x0.75 18 0.75 18
9 T5R4 2x0.75 18 3x1.5 16 2x1.5 16 3x1.5 16 1.5 16
SIZE-C
10 T8R4 2x0.75 18 3x1.5 16 2x1.5 16 3x1.5 16 1.5 16
" TO12 2x0.75 18 3x1.5 16 2x1.5 16 3x1.5 16 1.5 16

4.4.2 Cable Lug Selection

Recommended cable lugs are shown below.
Figure 4-6 Cable lugs manufactured by Suzhou Yuanli Metal Enterprise Co., Ltd.

GTNR series TNR series TNS series
Figure 4-7 TNR series cable lug size

A
-¢d1 | D
/
Table 4-4 Models and sizes of TNR series cable lugs (unit: mm)
Cable Size Range -
Model D |dt | E |F|B| d L | Cupent | Crimping
AWG/MCM | mm? (A) 00
TNRO.75-4 22-16 0.25-1.0 | 2.8 1.3 45 | 6.6 | 8.0 4.3 15.0 10 RYO-8
TNR1.25-4 22-16 0.25-1.65| 3.4 1.7 45 |73 8 5.3 15.8 19 AK-1M
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Figure 4-8 GTNR series cable lug size

D
F '
Table 4-5 Models and sizes of GTNR series cable lugs (unit: mm)
Model D | a1 | E H K B 2 F L R | e
Tool
GTNR155 | 40 | 22 | 50 | 50 | 20 | 80 53 | 10 | 160 |
GTNR2.5-4 5.0 43 18.0
8.0 1.0
GTNR255 | 45 | 29 | 7.0 2.0 5.3
6.0 20.0
GTNR2.5-6 102 | 64 | 08
CTNReS 2 | 36 o | 60 | 20 | 100 —21 10 | 200 RYo8
5, . 7. . . . . .
GTNR4-6 6.4 YYT-8
GTNR6-5 6.0 5.3 23.0 RYO-14
10.0 1.2
GTNR6-6 | 60 | 42 | 9.0 3.0 6.4 7
75 26.0
GTNR6-8 120 | 84 | 10
GTNR10-6 6.4 265
70 | 50 | 90 | 80 | 35 | 124 1.3
GTNR10-8 8.4 275
GTNR16-6 6.4
78 | 58 | 120 | 80 | 40 | 124 13 | 310
GTNR16-8 8.4
GTNR25-6 8.0 140 | 64 | 20 | 320
GTNR258 | 95 | 75 | 120 | 90 | 45 | 155 | 84 | 16 | 340 CT-38
GTNR25-10 10.5 175 | 105 | 14 | 370 CT-100
GTNR35-6 6.4
9.0 15.5 28 | 380 | 10
GTNR358 | 114 | 86 | 15.0 5.0 8.4
GTNR35-10 10.5 175 | 105 | 25 | 405
GTNR50-8 8.4
126 | 96 | 160 | 11.0 | 60 | 180 28 | 435
GTNR50-10 10.5
GTNR70-8 8.4
GTNR70-10 | 15.0 | 12.0 | 180 | 130 | 70 | 210 | 105 | 2.8 | 500 CT-100
GTNR70-12 13.0 14
GTNR95-10 10.5
174 | 135 | 200 | 13.0 | 90 | 250 39 | 550
GTNR95-12 13.0
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Model D | &1 | E H K B d2 F L R | Crimping
Tool
GTNR120-12 14.0 13.0 60.0
19.8 15.0 | 22.0 10.0 28.0 4.7 16
GTNR120-16 16.0 17.0 64.0
GTNR150-12 13.0
21.2 16.5 | 26.0 16.0 11.0 30.0 4.7 69.0
GTNR150-16 17.0 RYC-150
GTNR185-16 | 23.5 18.5 | 32.0 17.0 12.0 34.0 17.0 5.0 78.0 24
GTNR240-16 17.0
265 | 21.5 | 38.0 20.0 14.0 38.0 5.5 92.0
GTNR240-20 21.0
Figure 4-9 TNS series cable lug size
A
A
B D
y
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Table 4-6 Models and sizes of TNS series cable lugs (unit: mm)

Model D d1 E H K B d2 F L R ibind
Tool
TNS1.5-5 4.0 2.2 50 | 5.0 20 | 80 | 53 | 10 | 160 |
TNS2.5-4 5.0 4.3 18.0
8.0 1.0
TNS2.5-5 45 29 |70 2.0 5.3
6.0 20.0
TNS2.5-6 102 | 64 | 08
TNS4-5 5.3 RYO-8
52 36 | 70| 60 2.0 | 10.0 1.0 | 200
TNS4-6 6.4 YYT-8
TNS6-5 6.0 5.3 23.0 RYO-14
10.0 1.2
TNS6-6 6.0 4.2 9.0 3.0 6.4 7
7.5 26.0
TNS6-8 120 | 84 | 1.0
TNS10-6 6.4 26.5
7.0 50 | 90| 80 35 | 124 13
TNS10-8 8.4 27.5
TNS16-6 6.4
7.8 58 |120| 80 40 | 124 13 | 310
TNS16-8 8.4
TNS25-6 8.0 140 | 64 | 20 | 320
TNS25-8 9.5 75 | 120 90 45 | 155 | 84 | 16 | 340 CT-38
TNS25-10 10.5 175 | 105 | 1.4 | 370 CT-100
TNS35-6 6.4
9.0 155 28 | 380 | 10
TNS35-8 1.4 86 | 15.0 5.0 8.4
TNS35-10 10.5 175 | 105 | 25 | 405
TNS50-8 8.4
12.6 96 |160| 1.0 | 6.0 | 180 28 | 435
TNS50-10 105
TNS70-8 8.4
TNS70-10 | 15.0 120 [180| 130 | 70 | 210 105 | 28 | 50.0 CT-100
TNS70-12 13.0 14
TNS95-10 10.5
17.4 135 |20.0| 130 | 9.0 | 25.0 39 | 55.0
TNS95-12 13.0
TNS120-12 14.0 13.0 60.0
19.8 150 | 22.0 10.0 | 28.0 4.7 16
TNS120-16 16.0 17.0 64.0
TNS150-12 13.0
21.2 165 |26.0| 16.0 | 11.0 | 30.0 47 | 69.0
TNS150-16 17.0 RYC-150
TNS185-16 | 23.5 185 |32.0| 170 | 120 | 340 | 170 | 50 | 780 | 24
TNS240-16 17.0
26.5 215 |380| 200 | 14.0 | 38.0 55 | 92.0
TNS240-20 21.0

4.5 Connection of Inverter Unit and Motor

4.5.1 Grounding Requirements

Properly ground the PEs of the servo drive and servo motor.
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4.5.2 Connection of OneCable Series Servo Motor

Figure 4-10 Example of inverter unit output connection to the servo motor

Diagram after fixing is completed

Table 4-7 Connectors of OneCable cables on the servo motor side

Connector Appearance

Terminal Pin Layout

Frame Size of Applicable Motor

B

A C
5
4
3 1
PE 2
Pin No. Signal Color
A U Blue
B \ Black
C W Red
PE PE Yellow/
Green
1 +5V Red
2 oV Black
3 PS+ Yellow
Yellow and
4 ps- black
Shield .
5 Schermo White

100
130

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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4.5.3 Connection of ISMH Series Servo Motor

1. Power Cable Connection

Figure 4-11 Example of servo drive output connection to the servo motor

Table 4-8 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

| \Y | \Y Black

F w F w Red

G PE G PE Yellow/

Green
Brake

C (without - - -
positive

E anq R B ~
negative)

100
130
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Connector Appearance

Terminal Pin Layout

Frame Size of
Applicable Motor

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

20-22 military spec.

Y Series Terminal Z Series Terminal
Definition Definition Color 180
Pin No. Signal Pin No. Signal
A U A U Blue
(¢} \Y o} \Y Black
E w E W Red
F PE F PE Yellow/
Green
Brake
B (without
positive -
and
D negative)
Black 6-pin connector
[
* 40 (Z series)
Pin No. Color 60 (Z series)
1 White 80 (Z series)
2 \ Black
4 w Red
5 PE Yellow/Green
3 Brake
6 (without positive -
and negative)

Recommendation:

Plastic housing: MOLEX-50361736; terminal:

MOLEX-39000061
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Connector Appearance

Terminal Pin Layout

Frame Size of
Applicable Motor

4-pin connector

[@
(DG

Pin No. Signal Color
1 U Blue
2 Vv Black
3 W Red
4 PE Yellow/Green

Recommendation:

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

421.6003.0

40 (X series)
60 (X series)
80 (X series)

Note

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

e 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

[] Connection of the serial incremental encoder

Figure 4-12 Example of connecting encoder signal cables

48

.

2

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 4-9 Connectors of IS810N-INT series 20-bit encoder cables on servo drive side

Connector Appearance

Terminal Pin Layout

Viewed from this side

Pin No. Signal
1 PS+
2 PS-
7 +5V
8 GND

Housing PE

Recommendation:

Plastic housing of plug on cable side: DB9P (SZTDK), black

housing
Core: DBIP soldering plug (SZTDK), blue rubber

Table 4-10 Connectors of IS810N-INT 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

Connacto
N2 o the crive

Encoder connection socket

20-29 military spec.

Viewed from
this side

100
130
180

Pin No. Signal Color Remarks
A PS+ Yellow Twisted-
Pin No. | Signal | Remarks B PS- Blue pair
A PS+ Twisted- G +5V Red
B PS- pair H GND White -
G +5V J Shield
H GND -
J Shield
Note e Frame size of motor: indicates the width of the installation flange.

user guide are Inovance cables.

e The motor cable colors are subject to the actual cables. The cable colors mentioned in this
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Table 4-11 Connectors of IS810N-INT series 20-bit encoder cables (9-pin connector)

Connector Appearance and Pin Layout

Frame Size of
Applicable Motor

Encoder cable

Connector

Connect to
CN2 of the drive

Encoder cable

Connector

Viewed from

this side

Pin No. Signal Remarks
3 PS+ Twisted-
6 PS- pair
9 +5V
8 GND -
7 Shield

Recommendation:
Plastic housing: AMP 172161-1;
Terminal: AMP 170359

Vo

Pin No. | Signal Color |Remarks
3 PS+ Yellow | Twisted-
6 PS- Blue pair
9 +5V Red
8 GND White -
7 Shield -

Note

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

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

Table 4-12 Pin relationship of IS810N-INT series 20-bit encoder cables

. . Motor Side
DBS on Servo Drive Side Function Description 9-pin 20-29 Military Spec. 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 must be used,

as described in the following table.
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Table 4-13 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

If cables sized greater than 22AWG are required, contact Inovance.

[] Absolute Encoder Installation

e 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 /2600 mAh battery
Two M3x10 flat-head screws
One M3x10 pan-head screw

Terminal block and crimping terminal

e Installing the battery box:

Figure 4-13 Installation diagram of a battery box for a size-A absolute encoder

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

Step 1

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

Step 2
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e 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.

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

double-Shaft

Single-Shaft

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:

1. Ensure correct battery polarity when installing the battery;

2. 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: once per 2 years).

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

5. 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.

6. Do not charge the battery.
7. Dispose the battery according to local regulations.
8. Remove the connector from the servo drive during wiring.
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e Selecting a battery:
Select an appropriate battery according to the following table.

Table 4-14 Battery description for absolute encoders

Bty T Rating of Single-shaft | Rating of Double-shaft -
attel ec. em ondition
LA Min. | Typical | Max. | Min. |Typical | Max.
(E\;‘)‘ema' battery voltage| 5, | 54 5 | 32 | 36 5 |In standby mode®
Circuit fault voltage (V) 2.6 2.6 In standby mode
Battery alarm voltage
2.85 3 3.15 | 2.85 3 3.15
Output: 3.6 V, v)
2500 mAh During normal
- 2 - - 4 - G
operation
Recommended Battery ctt{rrentA ) 10 ; R 20 R In §tartldtpy mode,
manufacturer and |SOnsumption (uA) axis static
model: Shenzhen B 80 ; R 160 _|Instandby mode,
Jieshun, LS14500 axis rotation
Battery Ambient
temperature (°C) 0 ) 40 0 ) 40 ii?:)er :;bient
Battery storagce 20 _ 60 .20 - 60 temperature
temperature (°C)

The preceding data is measured at the ambient temperature of 20°C.

[1] During normal operation, the absolute encoder supports one-turn or multi-turn 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 cannot exceed 10 RPM. Otherwise, the servo drive reports Er.740, and you need to power on
the servo drive again.

[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.

e 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 4-15 Theoretical battery service life of an absolute encoder

Item 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

Single-axis battery power consumed in 1 year = (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

Because both shafts work at the same time, the current doubles during operation. Theoretical service life
of the double-axis battery = 37.1 /2 = 18.6 years.
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e 2. Wiring of Battery Box and Signal Wires
Figure 4-14 Example of wiring of the battery box and signal wires for an absolute encoder

Color of the battery box outer lead:
Figure 4-15 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.

-93-



Chapter 4 Wiring

Table 4-16 Connectors of IS810N-INT series absolute encoder cables (MIL-DTL-5015 series 3108E20-29S
military spec.)

Frame Size of

Connector Appearance and Pin Layout Applicable Motor

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

Pin No. Signal Remarks
PS+
PS-

Battery +

Battery - -
+5V
GND

Shield

Twisted-pair

c|IT|(®|mm Mm@ >

Frame size of motor: indicates the width of installation flange.
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Table 4-17 Connectors of IS810N-INT series absolute encoder cables (9-pin connector)

Connector Appearance and Pin Layout

Frame Size of
Applicable Motor

Connect to
CN2 of the drive

Encoder cable

Connector

Encoder cable
Connector

Viewed from
this side

Pin No.

Remarks

Twisted-pair

+B5V

N[ OO|w| |~

Shield

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

Viewed from

this side

Pin No. Signal Color | Remarks
A PS+ Yellow
Yellow R
B PS- and
black
E Battery + Blue
Blue and| Twisted-
F Battery - | ™ 1ack pair
G +5V Red
H GND Black
J Shield i

40
60
80

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

-95-



Chapter 4 Wiring

4.5.4 Connection with ISMG Series Servo Motor

1. Power Cable Connection
Figure 4-16 Example of inverter unit output connection to an ISMG series servo motor

Effect diagram after fixing is
completed

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

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

e 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.

e |tis 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.

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

Figure 4-17 Drain wire of motor cable shield

b=1/5-a

e 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.

Ground the shield correctly.
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e |t 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.

e |Install filter and drive on the same mounting surface to ensure the filtering effect.

2. Encoder Cable Connection

Figure 4-18 Example of connecting encoder signal cables

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

PTC+PTC-

Table 4-18 Connectors of encoder cables on the servo drive side

Connector Appearance Terminal Pin Layout

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

Recommendation:

Plastic housing of plug on cable side: DB9P (SZTDK), black housing
Core: DBIP soldering plug (SZTDK), blue rubber
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Table 4-19 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+ X .
B Ps- Twisted-pair
G +5V . .
q GND Twisted-pair
J Shield -
Table 4-20 Pin relationship of encoder cables
Motor Side
DB9 on Servo Drive Side
e st 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 must be
connected to two corresponding core wires in the twisted-pair cable. The wiring length must 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.

Table 4-21 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?) 42.7 33.5
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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 4-19 Wiring diagram of PTC+/PTC- signal cables

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

PTC+PTC-

4.5.5 Connection of MS1H Series Servo Motor

1. Power Cable Connection

-99-



Chapter 4 Wiring

Table 4-22 Connectors of power cables on the servo motor side

Connector Appearance Terminal Pin Layout ez S|z,;oc::),:\ppllcable
Black 6-pin connector
[
E
[ =
Pin No. Signal Remarks 40 (Z series)
1 u White 60 (Z series)
2 v Black 80 (Z series)
4 w Red
Yellow/
5 PE Green
3 Brake
(without _
6 positive and
negative)
Recommendation:
Plastic housing: MOLEX-50361736
Terminal: MOLEX-39000061
Note e Frame size of the motor indicates the width of the installation flange.
e 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

Seesection 4.5.3 "2 Encoder Cable Connection".
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4.6 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 4-20 Positions of brake wiring terminals

Brake Terminal

-7 1
|
BRAKE|BRAKE :
-OUT | -COM |
[
[
[
Figure 4-21 Application of a motor brake
Prevent movement of workbench
External due to external force Servo motor
force

(built-in motor brake)

Servo motor

(built-in motor
Prevent falling due brake)
to gravity when the

power is off
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ACaution

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

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

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

e 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 4-22 Wiring for a motor brake

24V Power Input

Brake Terminal

roE==E==T|
elig ! = - |
Y P ,rh.it d : BRAKEBRAKE:
< | |[-ouT|-com|
PE | !
9
[ il |
Servo drive

P

4
®»=<c
&L
=3
<]

Encoder \ Encoder
(Cusomter’s input brake power signal PG
supply) — *24V interface )
24 VVDC, refer to actual brake coM |
current requirements CN9/CN10 :
Brake

ac
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Pay attention to the following precautions during wiring:

e 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

e When H02-16 is set to 1, the drive starts the brake.
e For 10001 to 10009 models, a brake relay is built in the drive.

e For 10010 or higher, D01 is set to brake output forcibly when H02-16 is set to 1. An external relay must
be deployed.

7r Related parameters

Function Value . Value . . . Default
Code Name Range Unit Description Setting Mode |Effective Time| Vellus
Delay from brake Durin
H02-09 | output on to command 0-500 1ms N/A running Immediately 250
receiving 9
Delay from brake Durin
H02-10 | output off to motor de- | 50-1000 1ms N/A ng Immediately 150
: running
energized
Motor speed threshold Durin
HO02-11 | at brake output off in 20-3000 1rpm N/A ng Immediately 30
: running
rotating state
Delay from S-ON off to Durin
H02-12 | brake output off in the 1-1000 1ms N/A ng Immediately 500
) running
rotating state
Ho2-15 | LED warning display 0-1 1 N/A Atstop | Immediately 0
selection
. . 0: off .
H02-16 | Brake enabling switch 0-1 1 1: on At stop Immediately 0
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4.7 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
I _Ast?o_l_ A_>(1_ST_O€|

I

STO connection terminal definition (Seethe STO terminal definition of MD810):

Port Type Interface Name Function

1 Shaft 1 STO channel 1 power+

1GND Shaft 1 STO channel 1 power-

AX1STO 2 Shaft 1 STO channel 2 power+
2GND Shaft 1 STO channel 2 power-

1 Shaft 2 STO channel 1 power+

AX2STO 1GND Shaft 2 STO channel 1 power-
2 Shaft 2 STO channel 2 power+

2GND Shaft 2 STO channel 1 power-
Note e |If an external power supply is used, it must be an SELV circuit power supply with the

following specifications: 24 VDC +10%, 50 mA.
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4.7.1 Application Example of the STO Function

Figure 4-23 Example 1

Emergency (double
stop button contact)

24V'/H/

ov .

2
Q STO1-
4
i STO2-

Category 3 IEC 1384

Max. SIL3 PL e

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

Figure 4-24 Example 2

Pulse output
mode

Safe PLC connection Category 3 IEC 13849

STO™* Max.SIL3PLe
NOTE: THE FINAL SYSTEM
STO2+ PLIS AFFECTED BY THE
SAFETY LEVEL OF THE
EXTERNAL SAFETY PLC.
STOt
STO2
Figure 4-25 Example 3
A
Class 1 stop Safety
device
Drive stop

\ 4

Startup Safety timer
emergency sTO
stop

signal
termination

® | STO1+

STO2+
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4.7.2 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 each 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 4-26 Positions of STO wiring terminals

Figure 4-27 Wiring of STO terminal

The following figure shows the case where the STO terminals of multiple drives are cascaded to share one

AC 220V

External 24 V
switching power

24V
ov

24V
ov

external switching-mode power supply.

Figure 4-28 Wiring case where the STO terminals of multiple drives are cascaded to share one 24 V power

supply
External
24V
switching
power
Second First
24V 24V
power power
supply  supply

1S810

STO1 STO2

STO connection terminal

STO-AX2 ’—
1GND 2 ZGV\B 1

-

18810

STO1
STO1GND

STO2

‘ STO2GND

STO-AX1

2 ZGV\B

1S810

STO1 STO2

1S810

STO1 STO2

Ll —

/\
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4.8 RJ45 Communication Connection

RJ45 communication interfaces (RJ45A/RJ45B):

RJ45
communication
interfaces
(RJ45A/RJ45B)

CANH |CAN_H of CANopen/CANIink communication signal CAN CANInk o
CANL |CAN_L of CANopen/CANIink communication signal open ink communication
- — = protocol supported.

CGND |Ground of CANopen/CANIlink communication signal
RS485+ |Positive of RS485 communication signal Used for RS485 internal bus,
RS485- |Negative of RS485 communication signal external keypad, and PC

CGND |Ground of RS485 communication signal commissioning (INoDriveShop)

7V  |Power supply to an external LCD keypad Connect an external LCD 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.

Figure 4-29 Connection to SOP-20 using an RJ45A interface

\RJ“\SA

The smart operating keypad (model SOP-20) is Inovance's new-generation commissioning assistant for the
frequency control system and supports products such as I1S810, 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.

For usage details, seethe SOP-20 Smart Operation Panel User Manual.
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4.9 Control Signal Connection (CN1)

Figure 4-30 Pin layout of the control circuit terminal connector of a servo drive

1. CN1 Terminal

Table 4-23 DI/DO signal description

CN1

Axis1 PXis2

Moaew | w24v
+
+24v | T2V

com- | COM-
I

| o
com | COM*

| SO
po1+ | DO2*
pot1- | POZ-
o1t | DI5
b2 | DI6
b | DI7

-
HDI4+ | HDIB+
| Home |

HDI4- | HDI8~

R
(sl
Hpi4 | HDI8

pe | PE

Terminal Symbol

Terminal Name

Terminal Function

Axis 1 Axis 2 - -

+24 V +24V Internal 24 V 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+ - -

DO1- DO2- - -

DI1 DI5 - -

DI2 DI6 - -

DI3 DI7 - -
HDI4+ HDI8+ - -
HDI4- HDI8- - -

HDI4 HDI8 - -
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

+24V power suppl T

COM+
-
DI1(CMD1) 4.7kQ -
7
Com-

Relay >1

@ If the external power supply is used:

Servo drive

24V External +24Vdc

External +24Vdc No single power supply is +24V

used Power
;T supply

Servo drive

24v

i

~ L~

COM+

i

DI1(CMD1) 47kQ ﬁ

Relay >1

External
External 0V ov

<— com+
L DI1(CMD1) 4.7kQ ﬁ

"

<
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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:

+24V power supply,

Servo drive

24V

i

COoM+

DI1(CMD1)

NPN

COM-

@ If the external power

4.7kQ

ki

1
il

Y

supply is used:

Servo drive

External +24Vdc

COM+

24V

T

DI1(CMD1)

External OV

"

=

4.7kQ

3

+24Vpower supply

Servo drive

24V

i

PNP

COM+

DI1(CMD1)

4.7kQ

ki

W

Servo drive

External +24 VDC

COM+

24V

J DI1(CMD1)

47kQ

|

External 0 V >>1

i

"

N

Note

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




Chapter 4 Wiring

(2) DO circuit

DO1-DO2 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

(NI

DO1+

DO1-

External 0 V

Note

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

Servo drive

DO1+

External 5-24 VDC

No relay is connected

)

~ |~

~

<
External X

Servo drive

External 5-24 VDC

Relay

Ny

[ 4m| é
Incorrect polarity of

DO1+ flywheel diode

DO1-

~
External 0 V
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(b) When the host controller provides optocoupler input:

Servo drive

DO1-

follows:
Maximum voltage: 30 V DC

Maximum current: DC 50 mA

(3) High-speed HDI4
(a) Differential mode

Host controller

DO1+

External 5-24 VDC

Optoco
upler

T

External 0 VV

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

Servo drive

External 5-24 VDC

No current limiting resistor
— is connected
N

__ Optocoup
ler

DO1-

External 0V

X

Servo drive

R

A HDI4+ 2400
—
/ HDI4-
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(b) OC mode

@ When the internal 24 V power supply of the servo drive is used:

Host controller

+24 V power supply

Servo drive

24V

”

T
i

N

Host controller

HDI4 2.4kQ
Y HDI4+ 2400
Lo — *
I
| | -
} N HDI4
[
! |
1 / 1
VAR
! I
! I
! |
! |
I
b
! |
bl com-
! I
! |
! |
\

Servo drive
24V

0 T
! |
! |
! |
b
! |
P 2.4k
i ! HDI4 I

I
P HDI4+ 2400
j | L1 f
| | -
B Fr=
| | L
! |
! |
! I
! |
! |
! I
! |
! |
! I
! |
! |
w
é COM-

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

Host controller

Servo drive
24v
+24 V power supply T
HDI4 2.4kQ
HDI4+ 2400 .
-
HDI4- N

COM:- is not
connected

@ When the external power supply is used:

Scheme 1: Using the internal resistor of the drive (recommended)

Host controller

External +24 Vdc

HDI4

HDI4+

Servo drive
24V
2.4kQ
240Q

HDI4-

e

i
Y

é External 0 V
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Host controller

Scheme 2: Using an external resistor

Host controller

Servo drive
24V
External +24 Vdc N
////\\\\
! |
External 0 V ! ! HDI4 2.4kQ
< T
! 2400
1 1 HDI4+ 3
o —I¥s
I | HDI4- -
I | T
! |
! |
! |
! |
! |
! |
! |
! |
! |
! I
! |
! I
! |
! I
\ J
N
Servo drive
24V
External +24 Vdc Y J
N Hoi
LS
240Q
R1 Nl HDM+ 2408 .
T {1
1 =
! HDI4- |

~

External 0 V
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Host controller

K R1
—1

External +24 Vdc

Servo drive

24V

240Q
HDI4-
N + — L
— — ;(
/ HDI4- * ** |

External 0 V/

Value of resistor R1 is calculated according to the following formula:

Vce-1.5

R1+240

Table 4-24 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

No current limiting
resistor is connected

24v

}« \} HDI4
,— = [\l HDW&+ 2400 |
ST [0 — -
! | HDI4 N
VA
! i
|
! |
! |
! I
! |
! |
! |
! I
! |
! |
! I
! |
! |
! |
! |

External 0 V
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Wrong connection 2: Terminals are not correctly connected, resulting in terminal damages.

Host controller Servo drive

24V

External +24 Vdc )

Collector signal not Y HDI4
accessed the specified port | I —
— = | 2400
) R pl HDM+ 2400 5
L= I i -
J T ! =
— ! | HDK4- |
N~ }\/ I
P
I
! I
! |
! I
! I
! I
! I
! |
! I
! |
! |
| |
I
I
! |
[N
~y 3

. X
External OV

(4) High-speed HDI8

The HDI8 connection method is consistent with the preceding high-speed HDI4 connection method. Seethe
preceding text.

4.10 Encoder Signal Frequency Division Output/Full Closed-loop Signal
Input Connection (CN5/CN7)

Figure 4-31 CN5/CN7 terminal

CN5/CN7

+5V |

Pzo+|| GND.

PBO+
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Table 4-25 Definition of Terminal CN5/CN7 (DB15)

Signal Default Function Pin No. Function

F;ﬁ%f ; Phase A frequency-division output signal |Phases A+B quadrature

PBOY 3 frequency-division pulse

Phase B frequency-division output signal |output signal

PBO- 4

PZO+ 8 L . Home pulse output
General PZO- 6 Phase Z frequency-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 through the differential drive.
Generally, it provides feedback signals to the host controller in the closed-loop position control system.
A differential or optocoupler circuit must be used in the host controller to receive feedback signals. The
maximum output current is 20 mA.

&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.

4.11 Communication Signal Connection (CN3/CN4)

1. Communication Networking and Terminals
Figure 4-32 Communication wiring

AM600

o sl

I1S810N 1S810N
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Figure 4-33 Communication wiring

CN4/ECAT IN

CN3/ECAT OUT f‘E';

—{[H8

EtherCAT

Communication cable for multi-drive-
unit parallel connection

B B E
g Qe
EtherCAT
o
.:‘ @ ﬂ% C [—
& 2
5
q g
H
o 4|z
s 3
- S

Drive unit to PLC communication cable

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 4-26 Pin definition of communication signal terminal connectors

Pin Description Pin Layout

1 TX+ Data transmit+

2 TX- Data transmit- 1

3 RX+ Data receive+ 2

4 - - 3

5 - - 4

6 RX- Data receive— 5

7 . _ 6
7

8 - - I
8

Housing PE Shield

2. Selection of Communication Cables

[] Selection principle
Specification Supplier
0.2mto10m Inovance
Longer than 10 m Haituo
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[] Basic information about EtherCAT communication cables of Inovance
(1) Cable models are as follows:

S6-L-T04-3.0
Mark Product Series —‘7 T Cable Length (Unit: m)
S6 S6 series Mark Length Mark Length
0.2 0.2m 20 2.0m
0.3 0.3m 3.0 3.0m
Mark EETD 0.5 0.5m 5.0 5.0m
- Line 10 1.0m 10.0 10.0m
Mark Meaning Mark Meaning
T Communication 04 EtherCAT multi-drive-unit communication
cable cable
(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 1"
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 $6-L-T04-10.0 10.0 60

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

(3) Specifications and characteristics:

Item 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%)

Ambient temperature: —30 to +60°C; resistant to industrial oil and corrosive

Environmental adaptability acid and alkali

EMC testing standard GB/T 24808-2009
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4.12 Communication Connection with PC (CN2)

Arrangement of Ethernet (CN2) terminals:

Figure 4-34 Ethernet connector terminal

» CN2eneT
Table 4-27 Pin definition of communication signal terminal connectors
Terminal Symbol Pin Description Pin Layout
Ethernet Connection 1
No. | Definition | Functionand 2
Specification .
1 TX+ Data transmit+ 3
2 TX- Data transmit- 4
CN2 3 RX+ Data receive+ 5
4 - - 6
5 - - 7
6 RX- Data receive—
7 R R 8
8 - - A
Note e Communication cables are the same as cables for multi-device communication
(S6-L-T04).
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4.13 Anti-interference Measures for Electrical Wiring

Take the following measures to suppress interference:

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

e Use a thick cable (above 2.0 mm? in diameter) as the grounding cable.
(1) D class (or higher class) grounding is recommended (grounding resistance is below 100 Q).
(2) Use single point grounding.

e 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.

e To prevent malfunction due to electromagnetic interference, take the following measures:
(1) Install the host controller and noise filter as close to the servo drive as possible.
(2) Install a surge absorber on the relay, solenoid and electromagnetic contactor coils.

(3) 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.

(4) 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.

4.13.1 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.

Figure 4-35 Anti-interference wiring example

i
I

' Power R

i supply Servo drive

! Noise at—o— R unit HP U

! filter oS v

1 ol o T HN w

i

| €}

|

| Encoder

| signal

I interface

I

i

| Greater than
i

H Greater than >
! 3.5mm’ ) ] 3.5mm
| Greater than

! 2.0mm?

i

i

”””””””””””””” Grounding Grounding ~~ T T
to earth plate

(1) Use a cable of at least 3.5 mm? 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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4.13.2 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 4-36 Separation noise filter input and output cables
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Separate the grounding wire and output power wires of the noise filter.
Figure 4-37 Separation of the noise filter grounding wire and output power wires
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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 4-38 Single point grounding
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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.

Figure 4-39 Noise filter grounding
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4.14 Cable 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 cannot be wound or warped.
. The space factor inside the cable bear cannot 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 4-40 Cable bear

Cable bear

Cable end

4.15 General Wiring Diagram

SeeAppendix 2 "General Wiring Diagram".

[1] CAT5E double shielded or better network cables are recommended. Both direct-through and crossover

Ethernet cables are allowed.

[2] The voltage range and maximum output current of the internal +24 V power supply are 20-28 V and

200 mA.

[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.

[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.

[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.

[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
indicator

RUN FWD ERRTC RPM o v;
RE

V TUNE Hz LED display
’9 8 B '9 8 -
. . ] L] O Operating
keys
© © © ©® @©
MODE A v HIFT ENTER
CHARGE
oA
Ax1 Ax2

The keypad consists of five 7-segment LEDs and keys. The keypad is used for display, parameter setting,

user password setting and general functions operations.

6. Function Description of Keys

Table 5-1 Functions of keys on the keypad

Key Key Name Function Description
()] Switch between modes.
MODE
MODE Return to previous menu.
L . C
N upP Increase the number indicated by the blinking digit.
L)} DOWN geFrease the number indicated by the blinking
v igit.
® Shift the blinking digit.
SHIFT View the high digits of the number consisting of
SHIFT iqi
more than 5 digits.
D) Switch to next menu.
ENTER ENTER Execute commands such as saving parameter
values.

2. LED Display Area

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

Table 5-2 LED display and actual data

LED . LED . . . LED .
Display Equivalent Display Equivalent |LED Display| Equivalent Display Equivalent
n 0 ﬁ 7 E E P P

U |
= 1.1 E 8 I: F © R
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,_
<

Mo DO W
J rcox
- C

oY Luwiru

6 d D D o Axis 2

3. DIP Switches

IS810N-INT has four DIP switches, which are divided into two groups for setting the axis address and node
address.

The first group of DIP switches are IP1H IP1L.

The second group of DIP switches are IP2H IP2L.

e Axis address

The axis address (HOEO02) is determined by the IS810N-INT DIP switch.

The first group of DIP switches are loaded on axis 1, and the second group of DIP switches are loaded on
axis 2.

The axis address is only displayed on the serial port and Ethernet background.

Axis Number | High Bit (IPH) x 10 + Low Bit (IPL) Axis Address (HOE02)
00 The axis address is assigned by the drive.

Axis 1 The axis address of axis 1 is determined by the

01-99 first group of DIP switches.
00 The axis address is assigned by the drive.
Axis 2 01-99 The axis address of axis 2 is determined by the

second group of DIP switches.

e Node address

The node address determines the number of the slave station that uses Modbus or CAN. One drive only
requires one node address.

When HOEO8 is set to 1, the node address is determined by the first group of DIP switches. HOE-00 is used
for display.

When HOEOS is set to 0, the node address must be set using the parameter HOE-00.
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4. Function Indicator
Indicator State State Description
Off: stop or fault
RUN RUN
indicator
On: running
RUN
Off: forward running
FWD/REV FWDREV
indicator
On: reverse running
FWD'REV
On (green): normal running
ERR/TC/TUNE
ERR/TC/TUNE
indicator
|
ERR/TC/TUNE Quick blinking (red 4 times/s) : fault state
reu R v Frequency unit : Hz
RPM R v Current unit: A
Hz
Voltage unit : V
BeM A v
Ax1. Ax2 DIP switches for axis selection
This point indicates the current operation axis:
Solid off: Parameter of the operating axis Ax1
P Solid on: Parameter of the operating axis Ax2
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5.2 Keypad Display

] 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 parameter group + 1

Example:
Keypad Display Object Dictionary Operated by the Host Controller
H00-00 2000-01h
HO00-01 2000-02h
HO01-09 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.

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

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

e Parameter display: Displays the parameters and their values.
e Fault display: Displays the faults and warnings occurred on the servo drive.

e Monitoring display: Displays the current running parameters of the servo drive.

Fault display

Figure 5-2 Switching between different displayed contents

ENTER A
® | |
()
MODE J
OF swiento

A A

MoDE o
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.

[] In status display mode, set H02-32 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.

[] In parameter display mode, set H02-32 and select the parameters to be monitored, and the
keypad switches to the monitoring display mode.

[] Once a fault occurs, the keypad enters the fault display mode, and all the five LEDs blink.
Press the ENTER key to stop blinking, and then press the MODE key to switch to the
parameter display mode.
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1.  Status Display (Take the parameter of the operating axis 2 as an example)

Display Name Condition Meaning
Parameter display
o . . interface after The parameters currently displayed
perating axis . . :
selecting an axis  |on the operation panel are
(example) . . !
. using the axis 1 or |parameters of axis 2.
axis 2 DIP switch
N — The servo drive is in initialization or
- '_ ’_ '_ ,_ M t wh reset state.
oment when
(AR IR Oy iy I Reset  ltheservois After initialization or reset is
Servo initialization powered on completed, the servo drive

(Axis number is not displayed in

reset state.)

automatically switches to another
state.

1l

nr
Servo not ready

Initialization is
completed, but the
servo drive is not
ready.

The main circuit is not powered on,
and the servo drive is not ready for
running. For details, see Chapter 9.

The servo drive is ready for running,

r L
,— '—’ Y 'rl'ehaedservo drive is and waits for the S-ON signal from
_'. Servo ready Y- the host controller.
m The S-ON signal i
,— '—, Servo being act?ve.- SIgNaLIS |1he servo drive is in running state.
. running
Displays the current control mode in
hexadecimal.
I 1: PP
| . 3PV
1to A 4 PT
p— Control mode 6: HM
'I—,I 8: CSP
* 9: CSV
A: CST

——

—
—

1t08

Communication
state

Displays the status of the EtherCAT
state machine.

1: Initializing

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

) CN3 is connected | gegment off: No communication
CN3 connection  |successfully when |connection is detected on the
. indication EtherCAT is output. physical layer.
- CN3 is connected Segment on: A communication
CN4 connection successfully when connection is set up on the physical
— J lindication EtherCAT is input. |/aYer:
pu— p— Call a
'_' '_ o '_ Here corresponding Adrive is online when it is called
, , ’ I , 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-INT series servo drive has 14 function groups based on parameter functions. A parameter can
be located quickly based on the group it belongs to. For the parameter table, seechapter 8.

(1) Parameter group

Display Name Description
XX: parameter group

YY: parameter No.

HXX.YY Parameter group

For example, H02-00 is displayed as follows:

Display Name Description
, ' '_, —' ’—’ ,_' 02: parameter group
- - P. ter H02-00
' ' ' l ' , ' ' ’ arameter 00: parameter 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 (five LEDs). The highest digit "-" indicates the negative
symbol.

For example, —9999 is displayed as follows:

S
A R i

For example, 65535 is displayed as follows:

—
S
S
—
e

I _I1_l

S—
—-—
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 LEDs 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.

, } )

o0 s o o Tuls Y oann
JOUREY I i | i i N 1 11

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.

l !

[ N [N i Y IO _
w O [ i i i N > 1

(3) Decimal Point Display

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

-132 -

Display Name Description
IEININ]
Decimal points 100.0
IRIRIN] g’
(4) Parameter setting display
Display Name Situation Meaning

I R
CIonrC

Done

Parameter setting
. completed

Parameter setting
is successful.

The parameter setting is completed
and stored in the servo drive. Then,
the servo drive can execute other
operations.

Incorrect password

(H02-30) is used,
the password
entered is
incorrect.

pu— F.Init The parameter The servo drive executes parameter
L0 [parameter initialization initialization. After initialization is
| 111 11 restored to default |function is used  |completed, the control power is on
. = |setting (H02-31 = 1). again.
When the user
— password function .
Error The servo drive prompts entered

password error, and you need to
enter the correct password.

FAIL

One-key auto-
adjustment fails.

One-key auto-adjustment failed.
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3. 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, see 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 Set in 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, E2.941 is displayed as follows:

Display Name Description
,_ _, ’ | | | E2.: fault or warning in the servo drive
,— '— — — Current warning code axis 2
— w—"o —, , . 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 is set to 00, the keypad displays the value of HOB-00 if the servo motor speed is not 0.

speed

Parameter Name Unit Meaning Display Example
3000 RPM display:
0
Actual motor It displays the actual motor —' '—I ,—' ' ’
HOB-00 RPM  |speed after round-off, in the

unit of 1 RPM.

-3000 RPM display:

Qe
RN

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):

Parameter Name Unit Meaning Display Example
3000 RPM :
Jrnrnr
e
Actual motor It displays the actual motor
HOB-00 RPM speed after round-off, in the -3000 RPM:

speed

unit of 1 RPM.

00
T
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Parameter Name Unit Meaning Display Example
3000 RPM:
1 'I I I' | I' ~1
HOB-01 |Speed reference RPM It displays the current spged
reference of the servo drive. -3000 RPM:
100.0%:
[FN NN
Internal torque It displays the percentage of I I_' '_' ’_’
HOB-02 reference a 0.1% the actual motor output torque .
to the rated motor torque. -100.0%
o
(NN
) For example, if DI1 is optocoupler
It displays the level states of  |ON and DI2 to DI7 are optocoupler
the eight DI terminals: OFF:
If the upper LED segment is on, | The binary value is 11111110;
itindicates optocoupler OFF |.py, 116 of HOB-03 read by the
. (expressed by "1"). }
Monitored DI background software is 0 x FE.
HOB-03 states - If the lower LED segment is The k d display i foll .
on, it indicates optocoupler ON € Keypad display Is as follows:
(expressed by "0"). DI7__DI5_ DI3__ DA
DIs | DI6 | D4 |DI2 |
HOB-03 value read by the
background software is a } i i } } } i
hexadecimal number. |
For example, if DO1 is optocoupler
ON and DO2 is high level:
It displays the level states of | The binary value is 10;
the two DO terminals: The value of HOB-05 read by the
If the upper LED segment is on, |background software is 0x2.
it indicates optocoupler OFF | The keypad display is as follows:
indicated by "1").
Monitored DO ( y ) ) DO2
HOB-05 | 4 iee - If the lower LED segment is on, DO1
it indicates optocoupler ON
(indicated by "0").
HOB-05 value read by the
background software is a
hexadecimal number. [ EE—
High Low
1 0
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Parameter Name Unit Meaning Display Example
1073741824 reference unit:
[ |
ORI B N By i |
O
Absolute position SHIFT
counter i Y
HOB-07 . . Refergnce Itd|5p|aysl;l)resentabsolute_ C | | 111
(32-bit decimal unit motor position (reference unit). = — —
display) I —' I I
J
SHIFT
ST A
11
1
360.0°
HOB-09 |Mechanical angle p It displays present motor _, l— ’—, ,—,
mechanical angle (p). ,I—I' ’, '
360.0°
HOB-10 Rotatign angle o It displays present motor —, ’— ’—, ,—,
(electrical angle) electrical angle. ,I—I' ’, '
000 RPM
Speed It displays the servo drive ’I I' ’l I
HOB-11 correspondlpg RPM spegq correspondlpg toﬁhe
to input position position reference in a single -3000 RPM:
reference control period.
100.0%:
It displays the percentage of
HOB-12 gvﬁe;age load 0.1% |the average load torque to the 11101
rated motor torque. ' I ’ ' l ' ,
10000 encoder unit:
Encod o dovial e
ncoder position deviation =
Encoder position p = _ I | ’ '
deviation counter ) Input posmo‘n reference sum
HOB-15 . i Encoder unit | (encoder unit) — 9
(32-bit decimal SHIFT
display) Total encoder feedback pulses v
(encoder unit) - o
SLrrerrrr
ST O O O A i |

-135-



Chapter 5 Keypad

Parameter Name Unit Meaning Display Example
1073741824 encoder unit:
| |
It displays counts and displays s NN ]
the pulses fed back by the R
servo motor encoder (encoder o)
unit). SHIFT
Feedback pulse Note: When an absolute —_ - =
HOB-17  |counter (32-bit | Encoder unit|encoder motor is used, L [ N
decimal display) HOB-17 indicates only the M | B |
low 32-bit data of the motor =
position. The actual motor o)
position is reflected by HOB-77 SHIFT
and HOB-79 together. _ A
1171
10
429496729.5s:
P
o 1.0
>4
SHIFT
Total power- It displays counts and displays p— —
HOB-19 |on time (32-bit 0.1s the total servo drive power-on N EEEEEN
decimal display) time. -~ _’ _’ _' '—’
J
SHIFT
o
[
4.60 A:
Phase current It displays the effective phase P——
HOB-24 - 0.01A |current value of the servo I~ 10000
effective value motor -
- o
540.0 V display rectified from 380
VAC:
) It displays the DC bus voltage PR—
HOB-26 |Bus voltage 0.1V of the main circuit. ' ' '— ,_’ ' ' ' '
27°C:
Module It indicates the temperature of
HOB-27 °C the power module inside the (] ' =
temperature -
servo drive. ' ‘ ' ,
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Parameter Name Unit Meaning Display Example
It sets the historical fault to be
viewed.
0: Present fault:
0: Present fault
HOB-33  |Fault record - 1: Last fault [N}
2: 2nd to last fault I 1
9: 9th to last fault
For example, when the axis number
is 1:
It displays the fault code If HOB-33 = 0, HOB-34 = E1.941,
Fault code of the selected by HOB-33. the current fault code is 941.
HOB-34 |selected fault - . Display:
record When there is no fault, HOB-34
display is "E+Axis No.000." —
I~ rnr
NN NN
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.
Pl
It indicates the total servo [ , ‘_l ,_ o l
. running time when the fault =
HOB-35 | lime stamp upon s displayed in HOB-34 occurs. D
displayed fault . SHIFT
When there is no fault, HOB-35 v
display is "0." R
JSPURIN IO i N |
‘ | I A |
-/
SHIFT
Pl v
11
Il
3000 RPM:
It displays the servo motor , ’ l , , ’ ,
speed when the fault displayed _' ’ , ' l , ,
HOB-37 g’!Ot‘I’r sp‘;a?d llltpon RPM in HOB-34 occurs.
isplayed fau R .
piay When there is no fault, HOB-37 3000 RPM:
display is "0". —' ' ’ , , , l
e
It dlsplays the winding current 460 A:
effective value of the servo
Motor phase U motor phase U when the fault — ——
HOB-38 |current upon 0.01A |gisplayed in HOB-34 occurs. I '_’ ,_ Il
displayed fault . I ' , ’ ' l ’
When there is no fault, HOB-38 — o Vet

display is "0".
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Parameter Name Unit Meaning Display Example
It d|sglays the winding current 460 A:
effective value of the servo
Motor phase V motor phase V when the fault - - -
HOB-39 gyrrlent udp;)n X 0.01A |displayed in HOB-34 occurs. I ’_' ,_ 1
isplayed faul
pay When there is no fault, HOB-39 ’_' , '_' ,_’
display is "0."
It displays the DC bus voltage 537.0 V display rectified from 380
of the main circuit when the VAC:
Bus voltage upon fault displayed in HOB-34 - = = = =
HOB-40 | isplayed fault v oceurs. 111 111
When there is no fault, HOB-40 11 11 I I |
display is "0." - =
It displays the high/low level For example, the value of HOB-41-
state of the 8 DI terminals when |réad by the background software is
the fault displayed in HOB-34  |0x31.
Inout terminal occurs. The binary value is 00110001.
nput termina — ) . .
HOB-41 |state upon : The viewing method is the Display:
. same as that of HOB-03.
displayed fault DI5_DI3 DN
When there is no fault, HOB- D's D'6 \ D"‘ \ D'z |
41 displays that all DI terminals )
have a low level, corresponding I ' ’
to the decimal value 0.
It displays the optocoupler on HO0B-42 = 3:
state of the two DO terminals DO2
when the fault displayed in ‘ DO1
HOB-34 occurs. |
Output terminal - . i
HOB-43 |state upon _ The viewing method is the l
. same as that of HOB-05.
displayed fault
When there is no fault, HOB-42
displays that all DO terminals - -
have a low level, corresponding High High
to the decimal value 0. 11
10000 reference unit:
e
" L Position deviation = Input L. , ’ , '
Posntlon deviation position reference sum =
counter
HOB-53 . . Refergnce (reference unit) - 9]
(32-bit decimal unit SHIFT
display) Total encoder feedback pulses
(reference unit) e —
Lerenren
i O I i |
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Parameter Name Unit Meaning Display Example
3000.0 RPM:
NN NN]
s i
J
SHIFT
v
0 I
-t ]
Actual motor It displays the actual motor
HOB-55 speed 0.1 RPM speed, in the unit of 0.1 RPM. -3000.0 RPM
e
sl
J
SHIFT
e I |
- ]
540.0 V:
HOB-57 Control power 01V It displays the control power DC ’ ' ’ '—’ l—'
voltage voltage. —' —', ,l '
Example: 2147483647 encoder unit
O I I |
o J0 0
—
-/
It displays th hanical SHFT
Mechanical absl(s)lputaeys os(iati:)nnez:lojvnécza bits) — —
HOB-58 |absolute position | Encoder unit P : e
low 32 bit when an absolute encoder is = - — Vs
(low its) used. I I | '_’
J 0
SHIFT
11
I |
) i Example: -1 encoder unit
Mechanical It displays thglmechanlcal .
HOB-60 |absolute position | Encoder unit absolute position (high 32 p|ts) |
. ; when an absolute encoder is -
(high 32 bits) '
used. s
-
Example: 32767
Number of the It displays present number of ' N N N
HOB-70 |absolute encoder r plays p [N ] I’_ |

revolutions

absolute encoder revolutions.

e
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Parameter Name Unit Meaning Display Example
Example:
8388607 encoder unit
Iy I N |
Absolute encoder It displays the single-turn + '—‘ ’—, '—, /
HOB-71 |single-turn Encoder unit | position feedback of the
position feedback absolute encoder. S,;fFT
A
L [ Uy |
i it
Example: 2147483647 encoder unit
I A I |
SO B I I i |
s
/
SHIFT
Absolute position It displays the absolute position — —
HOB-77 |(low 32 bits) of | Encoder unit |of the motor (low 32 bits) when O | 11110
absolute encoder an absolute encoder is used. w~ -, ] —' -1
o
SHIFT
i |
I |
Example: -1 encoder unit
Absolute position It displays the absolute position
HOB-79 |(high 32 bits) of | Encoder unit |of the motor (high 32 bits) when ,
absolute encoder an absolute encoder is used. [, T '
-
Example: 2147483647 encoder unit
O i I |
JCURRA B I I i |
<
-/
SHIFT
Rotating load It displays the mechanical load
. single-turn .. |position feedback (low 32 bits) — —
HOB-81 position feedback Encoder unit when the absolute system + '—’ | '_' '_'
(low 32 bits) works in rotation mode. | | | '_l
o
SHIFT
i |
I |
. . X Example: 1 encoder unit
Rotating load It displays the mechanical load
) single-turn .. |position feedback (high 32
HOB-83 position feedback Encoder unit bits) when the absolute system '
(high 32 bits) works in rotation mode. N l
o=
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Parameter Name Unit Meaning Display Example
Example: 1073741824 reference
unit
| N}
SO I i |
=t
4
. It displays the mechanical SHIFT
Rptatmg load Reference |absolute position when the Y
HOB-85 |single-turn - K - - —
» unit absolute system works in U, [ R NN |
position : - - !
rotating mode. ' ] [} | |
-~
SHIFT
11
i

5.4 Parameter Setting

Parameter setting can be performed on the keypad of a servo drive. For details on the parameters, see
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

display
Servo ready

Function code
group display

Function code

No. display

Parameter
value display

Parameter setting
completed

MODE
L)

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.

[] 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
N View value of
et H02-30

|3 |

ninlnlnlE e
i binking? e 0 0 0D
A I l "ENTER"
®
- S Enter preset 1111711711
oooa’ = 2 88885
= = I SET_ t l "ENTER"
® p—
s Display I_ Ul Ll U
‘e nEnEN] Eroar “eror | i i |
I~ .
= ! —I ! ! l Power-on again
Pass:’;;t'akes Display "done” l:ll '__l '_l ":
l "MODE"
e Retur to HO2-
30 display
Note o |[f 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.

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

==
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5.6 Jogging

ACaution

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

Use the jogging function to perform a trial run on the servo motor and drive.

[] Operation method
Figure 5-7 Jogging setting on the keypad

Start

E;:ler HltJDr}1 1 '_I I_I _' ' '
setting interface I , '_' '-'. ' I
“SET” SET
ik .,
i winInln

Poweron | I |
carv Shiit A"\
Lllg \.)
Se?and display I_' :’ '—' '—'
jog speed '_' ,-\' '-I '_I
“ENTER” I NTER
. e
o 0
oncton onables I |

“AIW?

Make motor rotate
forward/reverse *2

End

e *1 Press the UP or DOWN key to increase or decrease the motor speed for jogging. If the

Note system exits jogging, the motor speed restores to the initial value.

e *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.

[] Exiting jogging

Press the MODE key to exit jogging and return to the previous menu.

= =
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5.7 DI/DO Function

There are eight DI signals and two DO signals on terminal CN1. 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.

] DI/DO Function Definitions

Function
Name

Function

Symbol Remarks

No. ‘ Description

-144 -

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 Description

Invalid - In local mode, servo motor is

S-ON function is only valid in non-bus control

or the warning is reset.

o1 S-ON Servo |disabled. mode.
enabled |valid - In local mode, servo motor is The logic of the corresponding terminal
enabled. needs to be set to level valid.
When the mechanical movement is out of
. range, the over-limit prevention function is
Positive |valid - Forward drive is inhibited. implemented.
14 P-OT |limit . .
. Invalid - Forward drive is permitted. It is recommended that the logic of the
switch . ) .
corresponding terminal be set to level valid.
When the mechanical movement is out of
15 Negative Valid - Reverse drive is inhibited. range, the over-limit prevention function is
N-OT |limit implemented.
ears ) id - ive i i
y switch  |Invalid - Reverse drive is permitted. It is recommended that the logic of the
corresponding terminal be set to level valid.
The logic selection of the corresponding
terminal must be set to level valid.
Invalid - Mechanical load is beyond the |If the logic is set to 2 (rising edge valid), the
Home |Home Home switch range. servo drive forcibly changes it to 1 (active
31| switch |switch | valid - Mechanical load s within the  |"19"): I the logic is set to 3 (falling edge
Home switch range valid), the servo drive forcibly changes it to 0
9e- (active low). If the logic is set to 4 (both rising
edge and falling edge valid), the servo drive
forcibly changes it to 0 (active low).
Touch |Touch Invalid - Touch probe is not triggered. The logic of_ probe is only related to the touc_h
38 Probel |Probe 1 i . probe function (60B8h) regardless of the logic
robe robe 1 |Valid - Touch probe can be triggered. | ggjection of terminal.
i ; ; .| The logic of probe is only related to the probe
Invalid - Touch probe is not triggered;
39 | gouch jTouch | " P 199 function (60B8h) regardiess of the logic
robe robe 2 |Valid - Touch probe can be triggered. | ggjection of terminal.
Output Signal Function Description
Valid - Servo is ready.
01 S-RDY Servo . . Y Servo is ready to run.
ready Invalid - Servo is not ready.
Invalid - The absolute value of motor
speed after filtering is smaller than the
value of parameter H06-16;
02 | Teon |Motor ueotp ;
rotation | valid - The absolute value of motor
speed after filtering reaches the value
of parameter H06-16
Valid - Servo drive reports a warning.
10 | WARN |Warning ||nvalid - Servo drive reports no warning -
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Function | Function o
No. Symbol. | Name Description Remarks

Valid - A fault occurs on the servo

drive.
11 ALM  |Fault , . -
Invalid - Servo drive suffers no fault or

the fault is reset.

[] DI Function Setting (Take H03-02 Function Setting as an Example)

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. See the red dotted box below:

Figure 5-8 DI function setting on the keypad

Servo status
display
Servo ready

Function code

\
\
\
‘ | Axis No. Terminal function
\

group display
1: Axis 1 31: Home switch
Function code - - o
No. display
Parameter
value display

Parameter setting
completed

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

H0302 = 131
H0304 = 231
Note e Hardware switch setting can be adopted for the logic of the terminal DI based on actual
situations.
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[] DO Function Setting (Take H04-00 as an example)

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. Seethe red dotted box below:

Figure 5-9 Keypad operation of DI function setting

Servo status
display Il
Servo ready M

Function code
group display

oz
iy
I

(O 2
]

Function code
No. display

Axis No. Terminal function
1: Axis 1 11: Fault signal

Parameter

value display

Parameter setting
completed

) )L
SoornC

MODE|

@

Example: Set DO1 and DO2 as the fault signals of 2 modules respectively. The corresponding parameters

can be set as follows through background software or the keypad.
H0400 = 111
H0402 = 211

Note e The hardware switch setting can be adopted for the logic of the terminal DO based on

actual situations.
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Chapter 6 Commissioning Software

6.1 Basic Setting

Figure 6-1 Servo drive setting procedure

Star

Check before
running

A

Power supply
connection

Jog

A

Parameter
setting

Servo running

Servo stop

End

« Check the wiring.
« Check the environment and
mechanical conditions.

« Connect the power of the control
circuit and main circuit.
« Tum off the S-ON signal.

« Perform jogging on the keypad.
« Perform jogging on the host controller.

« Set the common parameters.
« Set the related parameters in each
control mode.

* Run the servo drive at low speed for
first-time running.

« Set the related parameters to
achieve the required effect.

« Commission the servo drive

« Turn off the S-ON signal.

« Stop the serve drive upon a fault.

« 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

0 1 The main circuit power input terminals R, S, and T of the power supply 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 inverter unit are

O 2 properly connected to the power cables U, V, and W of the servo motor in the correct
phase sequence.

0 3 The signal wires of the servo drive are connected correctly. The external signal wires
such as the brake and the limit switch wires are connected reliably.

O 4 The servo drive and motor are grounded reliably.

O 5 The cable tension is within the permissible range.

O 6 The wiring terminals have been insulated.

Environment and Mechanical Conditions

No foreign object, such as wire heads or metal powder which may cause short circuit of

4 1 . . e ; >
the signal wires and power cables, exists inside or outside the servo drive.

O 2 The servo drive or external regenerative resistor is not placed on flammable objects.

| 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 through the keypad in speed mode, Inovance servo commissioning software in
speed mode and keypad in position mode.

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

[] Jogging through 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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[] Jogging through 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.

] Jogging through 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.

e Related parameters:

Neme Jogging acceleration/ Setting & | Any setting| Data } Data Uint16
deceleration time constant | Effective | Immediate | Structure Type
) 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.

e Related parameters:

Name Rotating direction Setting & At stop Data } Data Uint16
selection Effective | Next power-on Structure Type
Access | RW | Mapping ‘ - Cl\;)g;fl ALL Data Range | 0 to 1 | Default 0

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

Value Meaning Description
CCW direction as the V\(hen_ a forward .command is input, the motorl rotates in ccw
0 L direction when viewed from the motor shaft side, that is, the
forward direction .
motor rotates counterclockwise.
CW direction as the When a forward command is input, the motor rotates in CW
1 - direction when viewed from the motor shaft side, that is, the
forward direction .
motor 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.

e Related parameters:

Setting & | At stop & Next Data Data .
Eime Output pulse phase Effective power-on Structure ) Type Uint16
Access | RW ‘ Mapping ‘ - CMOS;ZI ALL Data Range | 0 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 head of o _] [ -
ase A output ahead o
0 phase B output %‘ a
Phase B
Phase A output is 90° behind phase B output in frequency-
dividing output pulses of encoder.
1 Phase A output behind Phase A
phase B output
Phase B

6.1.6 Servo Drive Stop

The servo stop modes include coast to stop, stop at zero speed, ramp to stop, stop at emergency torque
and dynamic braking.

The stop states include de-energized state and position lock state. Specific information is as follows:

Table 6-5 Comparison of the five stop modes

Stop Mode

Description

Features

Coast to stop

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

This mode features smooth deceleration
and a small mechanical impact, but the
deceleration process is slow.

Stop at zero speed

The servo motor decelerates
immediately from present speed to
zero speed.

This mode features quick deceleration but a
relatively large mechanical impact.

Ramp to stop

The servo motor decelerates to
zero speed smoothly using speed
references.

This mode features smooth deceleration
and small mechanical impact, and the
deceleration process is controllable.

Stop at emergency torque

The servo drive outputs reverse
braking torque to stop.

This mode features quick deceleration but a
relatively large mechanical impact.

Dynamic braking

The servo motor is working at the
short-circuit braking status.

This mode features quick deceleration but a
relatively large mechanical impact.
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Table 6-6 Comparison of three stop states

Stop State Description
De-energized state The motor is de-energized after stop, and the motor shaft can rotate freely.
Position lock state The motor shaft is locked and cannot rotate freely after the motor stops.
Dynamic braking state The motor is kept in dynamic braking state after the motor stops.

[] The servo drive stops due to the following causes:
(1) Stop at S-ON off
The S-ON signal is turned off through communication, and the servo drive stops accrodingly.

. Any setting
Name | Stop mode at S-ON off |SStiNd &1 toctive upon DEtE) .| Bata e
Effective stop Structure Type
Access | RW | Mapping ‘ NO Cﬁg&tl ALL Data Range | -3 to 1 | Default 0

When the S-ON signal is turned off, it sets the deceleration mode of the servo motor from rotating to stop
and the servo motor status after stop.

Value Stop Mode
-3 Stop at zero speed, keeping dynamic braking state
-2 Ramp to stop in each stop mode, keeping dynamic braking state
-1 DB stop, keeping dynamic braking state
0 Coast to stop, keeping de-energized state
1 Ramp to stop in each mode, keeping de-energized state

Set a proper stop mode according to the mechanical status and running requirements.
After the brake output is enabled, the stop mode at S-ON OFF is forcibly changed to "Stop at zero speed,

keeping dynamic braking state."

(2) Stop at fault occurrence
The stop mode varies according to the fault type. For fault classification, see Chapter 9.

e Related parameters:

. At stop &
Name | Stop mode at NO.1 fault Settlng& Effective o - EiE Uint16
Effective| . h Structure Type
immediately
Access | RW | Mapping | RPDO C,ﬁgg:‘ ALL Data Range| O to 2 | Default| 0

It sets the deceleration mode of the servo motor from rotating to stop and the servo motor status
occurrence of NO.1 fault.

Value Stop Mode
0 Coast to stop, keeping de-energized state
1 DB stop, keeping de-energized state
2 DB stop, keeping dynamic braking state

After the brake output is enabled, the stop mode at NO.1 fault is forcily changed to "DB stop, keeping de-
energized state."
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Name | Stop mode at NO. 2 fault ?E?;Tt?vg Ef/?g%?;;m%n Stzittire VAR 1':.’;;2 Uint16
Access | RW | Mapping | NO Cﬁg&fl ALL Data Range | -5 to 3 | Default 2
It sets the deceleration mode of the servo motor from rotating to stop and the servo motor status upon
occurrence of NO.2 fault.
Value Stop Mode
-5 Stop at zero speed, keeping dynamic braking state
-4 Stop at emergency torque, keeping dynamic braking state
-3 Ramp to stop as defined by 6085h, keeping dynamic braking state
-2 Ramp to stop as defined by 6084h/609Ah(HM), keeping dynamic braking state
-1 DB stop, keeping dynamic braking state
0 Coast to stop, keeping de-energized state
1 Ramp to stop as defined by 6084h/609Ah (HM), keeping de-energized state
2 Ramp to stop as defined by 6085h, keeping de-energized state
3 Stop at emergency torque, keeping de-energized state
After the brake output is enabled, the stop mode at NO.2 fault is forcibly changed to "Stop at zero speed, keeping
dynamic braking state."

(3) Stop at active limit switch signal
Terms:
Limit switch signal: The mechanical movement is beyond the designed safe movement range.

"Stop at active limit switch signal": When the mechanical movement goes beyond the safe movement
range, the limit switch outputs level changes, and the servo drive forcibly stops the motor.

e Related parameters:

. . . At stop &
Name Stop modg at limit switch Settlng & Effective Data } Data Uint16
signal Effective | . . Structure Type
immediately
Access | RW | Mapping - CJZE:' ALL Data Range | 0 to 2 | Default 1

When the limit switch signal is active during motor running, it sets the deceleration mode of the servo
motor from rotating to stop and the servo motor status .

Value Stop Mode
0 Coast to stop, keeping de-energized state
1 DB stop, keeping position lock state
2 DB stop, keeping de-energized state

In the vertical axis application, set 2002-08h to 1 to make the motor axis in position lock 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 forcibly changed to “Stop at zero
speed, keeping position lock state".

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 linearly, 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.
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Figure 6-2 Limit switch installation
Reduction Load
wheel
Motorﬂ‘

Servo drive
FuniIN.14:

P-OT DI
FunIN.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.

e Related function No.:

No Function Function Description
i Symbol Name P
When the mechanical movement is beyond range, the servo drive
~_ |implements the function of preventing the motor from sensing the
FunIN.14 p.OT Pozl\tnll\i/&']lmlt limit switch.
Invalid: Forward drive permitted
Valid: Forward drive inhibited
When the mechanical movement is beyond range, the servo drive
~_ |implements the function of preventing the motor from sensing the
FunIN.15 N-OT Negsavt"i‘:;:lmlt limit switch.
Invalid: Reverse drive permitted
Valid: Reverse drive inhibited

(4) Emergency stop
Use the auxiliary function: Emergency stop function.

e Related parameters:

q During running
Name Emergency stop Settlng & & Effective [t - [DEiE) Uint16
Effective . ) Structure Type
immediately
Access | RW ‘ Mapping ‘ - C,\;I.)ntrol - Data Range | 0,1 | Default 0
ode
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 as defined by 605Ch
regardless of the running state.
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(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 by object dictionary 605Ah.

Name

Quick stop mode

Setting &
Effective

Any setting
Effective upon
stop

Data
Structure

VAR

Data
Type

Uint16

Access

RW NO

Mapping

Control
Mode

ALL

Data Range

Oto7

Default

2

It sets the decelera
stop of the servo dri

tion mode of the servo motor from rotating to stop and the servo motor status at quick

ve.

Value

Stop Mode

0

Coast to stop, keeping de-energized state

Ramp to stop as defined by 6084h/609Ah (HM), keeping de-energized state

Ramp to stop as defined by 6085h, keeping de-energized state

Stop at the emergency torque, keeping de-energized state

NA

Ramp to stop as defined by 6084h/609Ah (HM), keeping position lock state

Ramp to stop as defined by 6085h, keeping position lock state

N[O |~ W IN|=

Stop at emergency torque, keeping position lock state

(8) Halt

When the control word 6040h bit8 is set to 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

Setting & . Data Data .
Name Halt mode Effective Eﬁecgtvoepupon Structure VAR Type Uint16
Access | RW | Mapping | NO Cﬁg&tl ALL Data Range | 1 to 3 | Default 1

the servo drive.

CSP/CST/CST/PP/HM

It sets the deceleration mode of the servo motor from rotating to stop and the servo motor status at halt of

Value

Stop Mode

1

Ramp to stop as defined by 6084h/609Ah (HM), keeping position lock state

2

Ramp to stop as defined by 6085h, keeping position lock state

3

Stop at emergency torque, keeping position lock state

Profile torque (PT) mode

Value

Stop Mode

11213

Ramp to stop as defined by 6087h, keeping position lock state
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6.1.7 Conversion Factor Setting

e Note:

For encoders with 20-bit resolution, the default value of gear ratio 6091-01/6091-02 is 1:1.
For encoders with 23-bit resolution, the default value of gear ratio 6091-01/6091-02 is 8:1.
6091h: Gear ratio

The gear ratio indicates the motor displacement (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 (reference unit) and the motor displacement (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:

Motor resolution

Gear ratio = — -
Driving shaft resolution
. Setting & Data Data .
Name Gear ratio Effective - Structure ARR Type Uint32
. Control Data |OD Data OD Default
Access - ‘ Mapping | YES Mode ALL Range | Range Default 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, E2.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 6091h
Motor speed (RPM) = - X60
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 acceleration = - X
Encoder resolution 60
Number of gear ratio sub-| Setting & Data Data B
NEine indexes Effective B Structure ) Type Uint8
) Control Data
Access | RO ‘ Mapping ‘ NO Weat - Range - Default 2
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During
. Setting &| running & Data Data .
flame Motor resolution Effective| Effective |Structure . Type vint32
Immediate
. Control Data 32
Access | RW ‘ Mapping ‘RPDO Mode - Range 1to (2°-1) | Default 1
During
) Setting & | running & Data Data .
N Shaft resolution Effective | Effective [Structure B Type Uint32
Immediate
Access| RW | Mapping | RPDO | ontrol . Data | 5.1) | Default 1
Mode Range

The gear ratio is within the range: (0.001 x Encoder resolution/10000~4000 x Encoder resolution/10000).
If this range is exceeded, E2.B03 (Gear ratio setting exceeding limit) will be detected.

Take the 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 motor resolution P = 1048576(p/r)
The position factor is calculated as follows:

Position factor:

Motor resolution P*n
PB

1048576 x5
10

5242880
10
= 524288

Position factor =

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 a final value without common divisor.
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6.2 Background Commissioning Software

InoDriveShop is the commissioning software developed for IS810-INT. The following figure shows the

-

software icon.

InoDirw

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.

[] Creating/Loading items

After the software runs, a dialog box appears.

INOVANCE o

Welcome to InoDriveShop

Select operation mode
Load device connected
Load existing item

Create configured
device

. J

e  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.

e In cases where the drive has been connected, you are recommended to select Load
NOte device connected to ensure that the drive information in the software is consistent with the
actual site situations.

o If you use Load existing item, check whether the drive information recorded in the
historical items is consistent with the current site situations.

[ ] 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 the same as those of the IP address of Gateway and click Load.
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- -
Auto-search l I

Line ... Device IP Subnet mask Gateway MAC address Status
o1 192,165.0.2 255,255,255.0  192.1658.0.1 7O0-CA-4D-FE-00-09 Maormal device

Orline device: 1 Skart scan ] [ Load ] [ Cancel

A

(2) Disconnect
Click Disconnected on the toolbar to implement connection or disconnection.

Bl Project(P) Options(0)  HelpiH)

D B&i2 #}) Main interface Autn—saarch @Discm’med DMax. display 3 Burn firmware
u Main interface
Click Main interface on the toolbar.
Or

Choose Function view > Device Home Page and double-click.

Spster AISGLON-E 16216802 fis 2

(o () ) E

Real parometsr_Deicostte

e  Function description:

1> Click CALL.

Click this button, and the LED of the inverter unit flashes so that you can confirm the drive position.
2> Click RESET.

Faults are reset.
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3> Click RUN.

The inverter unit runs.

4> Click STOP.

The inverter unit is stopped.
[ ] Edit Parameter
Choose Function view > Edit Parameter and double-click.

[N —— Ermpatoxn  Egatal

GE D 88 [

Onve e conpare

e 1521502 [ [Sho

= T ook sftwareversen: 1.0 St [Fanction cois) [ Hens [ Dl e Uit Medifpaed | meactive soi
] Common funcion codes [=pn oo oor s w0 ey = Uponstop Ponron gan
an ' oo [ee—— to0oeconn ononns 0-0 Nonrdtit -
s ' Hoon Encodor vrsan o-esss [ ~
i shat] ' Hooa5 Seril ncoder et S0 0 o tmssas Novredfie -
59180 Serv motor praraters ' roo5 Setl ncosertpe 0 o oS Uponstop Ponerren in
01 Servo divepremtors ' rorm e verson 00 00 Domesss Nt -
' HoLor [L I —— o0 00 ooeessas [
e crtrol prameters
Doz § ' oL FPGA usorizd vrsan o0 00 privees oo
700 Tt temin paremeters ' o erare verson 00 00 privees Hocdfitle
270 ouputermnal paraneters ' Honos ULl verson 0 00 ) Horvrcdfitle
' rorr Softars et verson oo o D00me55.35 Novredtite -
5 Pt cotel pramers g
B8 HoL10 o s sooosiome0T0r = onsssis Uponstop Ponr-cn g
5106 Spaed conte parmotars B Hovit e
g ' 1o vorass css o = e v Nonrdtits -
5407 Tora crtol praeters ' Hovi2 Div ated e 00 am DO W Monmedfste
2406 Gai prareters ' ro-i Dive . utpu poner 00 am DO b Momwedfstle
e taed ot o 10737 - oot
3107 o o g wntrs PR ¥ — B R oo A s
VA Fauk sndpretection prameters B HoLi0 DChuscuenvokage threshld 2 ) o000 v Nonrsctis -
e — L ' 2o Contol mode scon 999 EerCHT mode 5 o5 iy inmadsis
F ' Hezar Bbsol system slectin 00 Tremental e o 02 Uponstop Ponerren sasn
O By funcion paraneters
= vton ' rozaz Rotatng decton secton 00O diecton o orwerd dretin o o1 Uponstop Ponercn in
570 Comnunaon parsnetes [0 rozar Stop wode at nt swtch sl 1150 3t 210 spesd, e postion kg e 1 0z Uponstop e
st B rozae St mode st 0.1 Fadt 00-Coast o scp, haeping ce-snrgizedstate o 0z resiyens e
R ' 20 Dol frombrke stz onto conmans racoved =0 o0 ws s irmade
o N ' Hz10 Dol frombrake ctzut o to mor o-errgiod 150 = sp-1000 ms o At Irmedste
901 Servo drve paramaters ' o211 Motor speed tveshod a broke cutput offnrotating state 30 B 2003000 o Any tine. Irmedte.
EpT—— ' roziz Delsy f10n 50N Ot ke cutut off oteing st 500 ) im0 mo A et
5 M0t tomi prstors [=hn roz1s Warrng dipiay cnpad 000upt imeditely o 0t Uponstop innedas
<ttt s ' Hoz16 ke funcin 000esisd o 01 Uponstop inmedae
370 Ot terminal paranetes [SHE s s > o o o5 s e Irmadste
3o Posiion conirol pranesers ' rozat Porsmeto niestion 00 cpraton o Uponstop Irmedste
5706 Speed contraparmeters ' rozaz Ho selctin = = s st et
. [Z0E Hozs Keypad daapdte Fequercy 0 o W e inmedate
5707 Terq crtol prareters
[EBE Hoza1 acorypassrord o o onsssis sy e innedas
3108 Gai prarters [SHE oz [pna—" 0o Reten o o s e aestep
5108 Automatsgan uning parametors ' e 01t o e ootonlonst o s tine aeatep
8 A Fauk andprotctimparametrs ' Hzon Funcien section 00N fueten o tesssas At Bty
' Hosa5 D12 logc ekt 0w levd o At Bty
P08 Monkarrg parameters B Hos0s eten seection 0o frcten o oness3s any tine. asiop
9980wy functon porameters [=hn Hoz D13loge ek otonlent o i s e sestep

e  Function Description:

1> The parameter information about the current devices are listed in detail, including the following
contents:

Parameter, 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 parameters: You can add any common parameters in the list to facilitate operation.

5> All: Summarize all parameters of the inverter unit.

6> Click [ to read parameter values of the selected parameters of the device.

7> Click [ to write parameter values of the selected parameters to the device.

8> Click [f to read all parameter values of the selected drive.

9> Click ¥ 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 [i§ 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:
Shows all parameters of a selected drive;
Shows only the parameters different from defaults;
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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 do the following tasks:

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 oscillograph (OSC)

Choose Function view > Continue OSC and double-click.
e  Function Description:
Toolbar buttons

1> #|: Open a historical data file (.csv).

2> (il : Save the current sampling data to a .csv file.

3> = : Save the current sampling waveform to a .bmp file.

4> 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> 14 : Display curve names (channel names) in the waveform area or on the leftmost of waveforms.

8> 7*|: 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> u : 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:
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 =
- 160 - Sampling coefficient * 2 ms.
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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.

e  Function 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.

Trig. Samp | | Read data

Config.

E TN
Sampling 1 1762508
+ = X %8l

Device
To... ISOIONEISZIE.

= Chamnel
2
3
‘
s
o

Trigger condition  icing edge Trigger condition  &icing ecge

Trigger evel Triggerlevel

Value range Value range

Select rigger Pre-trigger setting 06

Meet trigger condition A
500000

| Device Home Page @ Edit Parameter (A Trigger 0SC

e  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.

[ ] Servo Special
Choose Function view > Servo Special, double-click, and you can use the following special functions for the

servo:

Function wiew

=B Applications of multi-drive systern
—% Systern_A

: Device Home Page
Edit Parameter

A Continue OSC

2] 1rigger 0SC

A Servo Specdial

2 Speed JOG

M Bus Motor Parameter

Inertia Auto-tuning
------ ° Mechanical Analysis
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(1) Speed JOG

Note e The Speed JOG function can be used only in non-EtherCAT mode (H0200CA).

Function view )
= Applications of multi-drive system Sweed JOG
=B Systern A
- Device Home Page
[ Edit Parameter
B Continue 05C Mockieseecton st slecton
&) Trigger OSC
=3 Servo Special
12 Speed 10G
Bus Motor Pararmeter Jog speed
## Inertia Aute-tuning
T Mechanical Analysis

Jog speed setting

Servo state suitchover

Servostate () On ®off

- =

< i

4 BlDevice Home Page [ Edit Parameter [< Trigger OSC £2 Speed 10G X

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.

(2) Serial Encoder Motor Parameter

Function view o
& {8 Applications of multi-dri . Bus Motor Parameter
- System A

Device Home Pags
@ Edit Parameter
& Continue OSC

[ Trigger OSC
s oy
[0 Speed JOG
B[ Bus Motor Par’ﬁmeter

¢ Tnerfia Auto-tur Y parm. to.  parm. name Value Default Unit Min, value Max, value =

Wodue selection:  [IS10N-E_192.168.0.1 | Shaftselection:  [haft [1] B

L. Mechanical And [] HO0-08  Serial encoder type 0 o 1 o 65535
[[] HO0-09  Rated voltage 0-0-220v 0 1 0 1
[] HO0-10  Rated power 75 75 0.01KW 1 65535
[7] HOO-11  Rated current 47 470 0.014 1 65535
[] HO0-12  Rated torque 239 23 0.01Nm gt} 65535
[7] HO0-13  Max. torque 716 716 0.01Nm bt} 65535
[] HO0-14 Rated motor speed 3000 3000 1rpm 100 6000 5
[7] Hoo-15  Max. motor speed 6000 6000 1pm 100 6000
[] HO0-16  Rotor inertia Jm 130 130 0.01kge® 1 65535
[[] HO0-17  Number of pole 5 5 1 2 360
[] HO0-18  Stator resistance 500 500 0.0018 1 65535
[7] Hoo-19  Stator inductance Lq 327 327 0.01mH 1 65535
[] Ho0-20  Stator inductance Ld 387 387 0.01mH 1 65535
[] Ho0-21  Linear back EMF 3330 3330 0.01mVjrpm 1 65535 W
[] Ho0-22 Torque coefficent 51 51 0.01Nm/Arms 1 65535
[] H00-23  Electrical constant Te 654 654 0.01ms 1 65535
[] HO0-24  Mechanical constant Tm 24 24 0.01ms 1 65535
[] HO0-28  Fosition offset of absolute e. 8192 8192 1 o Bt
[7] HOO-37  Function setting bit of absal... 0 0 1 0 65535
[[] HO1-22  Axis D coupling EMF constant 500 500 0.1% 0 10000 L
71 Gt 25 e 3 ks S i enn con o o oo
[selectall
C P T— +| 4 B Device Home Page [ Edit Parameter. Speed JOG [~ Continue OSC A Trigger OSC Bus Motor Parameter %
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Function Description: The Bus Motor Parameter function is mainly used to read and write motor-related
parameters stored in the serial encoder and supports the initial electrical angle auto-tuning function. Before
using this function, you 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 parameters.
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.

(3) Inertia Auto-tuning

Function wview I _ B
- Applications of multi-drive systern w Inertia Auto-tuning
-8 system_A

-~ Device Home Page
-~ Edit Parameter
(A Cortinue 0S¢
A Trigger 0sC

shaft selection: | Shaft [1] -

Madule selection: |155100-E_192.168.0.2 -

Parameter setting

0: Disabled -

HO300 Automatic gain turing mods selection

-3 Servo Spedal
~t9 Speed JOG
~{@ Bus Motor Parameter
%% Inertia Auto-tuning
&, Mechanical Analysis

HO901 Stiffness level selection (i to 31) 1z

H0800 Speed loap gain (10 to 20000} 250

HO801 Time constant of speed loop integration (15 to 51200) 3183

1. Check whether the distance based on the
speed reference and acceleration/deceleration
time exceeds the specfied value, 2, Check that
the emergency stop button s reathable. 3.
Before using the function, ensure that the

device is ready without obstacle,

HO815 Load/Rator inertia ratio {0 to 120,00} 1
HO905 Offfine inertia auta-tuning mode 0: Positive and ne >
HO906 Maximum speed For inertia autstuning (100 to 2000) 500 rpm
HO307 Time constant of accelerating to max, speed For 125 s j Caution
HO308 Interval after an inertia auto-tuning (S0 to 1000) a0 ms
In application of large-inertia load, if the default
walue of HO15 is used, the actual speed may
= ot reach the speed reference during
Rexpany GILCTEE auto-tuning, The load moves a litle, and the
[— load speed and acceleration will not reach the
esleninfe. condition for auto-tuning, In this case, the
ato-tuning result will nat update. To solve this
Alrunning time 250 ms prables, gradually increase HOL LS and then
perform auto-tuning.
Max, speed 500 rpm
Displacement 1.04 13

R e P - -
& Applications of multi-drive system @ Inertia Auto-tunina
-8 System_A

LB Device Home Page
B Edit Pararneter
[ Continue OSC
L[ Trigger DSC
E-# Servo Spedial
L9 Speed JOG
I Bus Motor Pararmeter

Shaft selection: [ Shaft [1] -

Module selection: [ISB10K-E_192,168.0.2 -

Auto-tuning

G Forvard Reverse [0

: Inertia Auto-tuning
L.Jen Mechanical Analysis

Auto-tuning resulk
Current result

Final result 1.00

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 selection 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 motor 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

Function view 2

N Mechanical Analvsis
&8 Applications of multi-clrive system [ v
=B System A
' Device Home Page
Mods selection: (IS10ME_182168.02 =] shattselection Shat 1 =
[ Edit Parameter ‘ = ) [E=T )
@ Continue Osc [ed ] [ Sawe | [ Showoood | [ Comparwaveloms | | Cancelcompaison | [ setnoish

@ Trigger 05C
5% Servo Special
19 Speed 10G
Bus Motor Parameter
4 Inertia Auto-tuning
1 Mechanical Analysis

Gain Cutolt hequency Test mode Test condiian Tip
Flease pay attention to personal safety as the.

Color v Hide. Frequency Amplituce 1o P rotational speed of the motor will change:
Bised | g1 © Speed chsectonp it e o bt
Gain Offset =0 M conducted under the condiion thatthe servo
Phase drive can be immediately shut down, |
Sinooth o cpenog e Clen vciatin |20 % | Srfcan roatonol th moio may cause
-3 ‘W‘ damage to the equipment, do not use this
(b 2 Tot funetion, Conductthe test it the gain 2 low

as possible.

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. The speed open-loop frequency feature of this
axis is displayed in the drawing area.

6.3 Commissioning Cases

6.3.1 Basic Settings of the AM600 Controller for OMET

The following part introduces the communication settings with IS810N-INT by using Inovance AM600
controller as the master.

Note e To better fit for IS810N-INT, it is recommended to use Version 1.10 or a later version of
the AM600 back-end.

(1) Creating a project
Create an AM600 project. Select AMB00-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.
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Ele Edt Vew Project Buid Online Debug Tods Window Help A\ g
beR & 188 %5 1B - (5 I | O x|
Devices ~ 2 x|[ @ veviee x >
=5 tnoteds <)
DB Applcatiors @
= §€ Network Confuraton .
£ Localius Config o
= B0 rLcLogc
= € Application s —_— [ ] . °
() Library anager Gateway
PLC Settings
PLC_PRG (PRG) v [00LADSS) (active) -
= (& Task Configuration PLC Shell IP-Address: Device Name:
= & MainTask localhost AME00-CPULE0BTP
B pric.rre Users and Groups oot
3 Softhioton General Axis Pool } 217
og
B 6+ _sPeED 10 (righ Spesd 10 Modie)
System Setting
Upgrade
Task Deployment
status
Information
Rl F———
) Pous | 2 Deviees
(@ Config Device Information Output] Bl Messages - Total 0 error(), 0 warning(s), 0 message(s)
Lostbuld: ©0 © 0 Precompie: o/ Current user: (obody) [5)

Click Scan Network.

Select Device

Select the network path to the controller:

= g Gatewa scanning... Device Name: Scan network
@l aMs00-CPU1508TP [0001.4058] Gateway-1 =

Driver:
TCP/IP

IP-Address:
localhost

Port:
1217

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
re-scan.

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.
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Start Gateway
Stop Gateway

Exit Gateway Control

About...

(3) Adding devices to perform configurations

(a) Adding the XML file of IS810N-INT: Click Import ECT File in Network Configuration to add XML files
(download XML files from Inovance’s official website).

EBle Edt Vew Projct Buld Onine Debug Took Window Help A¢
DEE &G oo DRX(MAYNER Olesio
Devices SURK] [ @ vevee )3 Wetwork Conguration x | [NetworkDeveestist ~ 2 x
D uniiteds =)|: % Copy (EPaste {7 Delete $5jUndo [} Redo | @ Import EDS Fle & Import GSD i i 5 Saert
= @ Devee (aws00-CPU1608TP) <] o Eemetport
@, Device Disgross | 55 et
= B¢ Network Configuration 51 Inovance
Localus Con il 155200 ECaT V258
& o il s EcaT o
= Bl rcose Wl 15310_2A%is v2.00
=€ Application = ] Ess1oN_ECAT vL1
(9 Ubrary Manager 1l AM800RTUECTA 1.1,
= il w600 oa06ETNE 1.2,
8 rcrro ere) 1l Av600_16166TE 1.2,
= {8 Task Configuration il AMe00PME_1.0.2.0
= & Manask L [l Avs00-24CE 10,40
il 44600 EthercaT_Sive
@ s 15310_thes. V1.0
3 Softtoton General s Pol

@ The Thid Party
B +ic4 SPEED 10 (High Speed 10 Module)

[ 7ous |52 bevees «

[ config Device Information Output] (] Messages - Total 0 error(), 0 warning(s), 0 message(s)|

w ol |

Lastbuld: © 0 ® 0 Precompie: o/ Current user: (nobody) ]
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(b) Performing device configurations for the system: Add the EtherCAT Master and add the IS810N-INT
device. (Drag Ino_MultiAxesDrive_ ECAT_V0.30.xml into the configuration interface.)

Ele ot Vew Projct Buld Onine Debug Toos Window Hep Y
BEEISG ot RRX AL IRIE-TI8I%T ) oI 3 e
[ pevee '3 x|
' (2 Copy (fsPaste fj Delete £Undo (¢} Redo | @ Import EDS File dfsImport GSD file (&) Import ECT File |G, Zoom In gg senpart
Y| @ Ethemet Port
=Tt
2]

|1
I
|k
[
I
|
ETHERCAT EtherCAT Task &
& e e
3 Softotion General Axi Pool
H +icH_PEED_IO (High Speed 10 Module)
(B ETHERCAT (EtherCAT Master)

(BB Config Device information Output] Messages - Total 0 error(s),  warning(s), 0 message(s)]
| Lestbuid: Q0 ® 0 Precompie: o/ Current user: (nobody) [N

Bl Edt Vew Poject Bud Onine Debug Toos Window Heb Y
& v iBRXIAY IR E-TEI% T, «XRI- RS

(@ vevee 5t x| -

: fB3Copy (ZPaste {j Delete $yUndo () Redo | @ Import EDS File s Import GSD File ([ Import ECT File | @ Zoom In

Device (AMS00-CPUISOSTP)
© Device Diagnosss
B¢ Network Configuration
s EtrercaT Confg
9 Localus Conig
80 pLctogic
= 2 Application
i) uibrary Manager
) picrra bre)
= (@ Task Configuration
= & vanTask
ETHERCAT.EtherCAT Task

H +i6H_SPEED_1O (tigh Speed 10 Moduie)
ETHERCAT (EtherCAT Master)
= @ 15810 (15810_24%_V2.00)

M csp_csv_1 (Cydlc Synchvonous

B s (1)
B Axis_t (xis)
« B |
By Pous |3 pevices e (S | [ Fe——
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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 11IS810N-INT device option.

Ble Edt Vew Project Buld Onine Debug Toos Widow Heb

BEEI& - P EREXIAGIR - IEI% xR

Browse * J pevie ' Wetwork Configuration x
= 1 nukds

= @ pevice (s

© Deveen|

- % networ
PSSR

B Loca  Dissble Device

= 10 pLC Lo
‘Add Softhiotion CiA402 Axs | (1)

=€k Apy

i 'Add SoftHotorLioht GA%02 Axs
[ edtobect
SEB edroseetun

Refactoring > |copy
(2 Propertes

‘Add Object

Update Device.

EdiI0 mapping
Import mappings from CSV.
Export mappings to CSV.
Collapse Appiication

Simulation

= (0 [1ss10N IS8 10_28E V200

W Csp_CV (Cydic Synchranous Position)
B _cse csv_ cydic Syndhvonous Positg
B asis (i)

B9 acsie) |

Rl F—— ’

Paste i Delete $Undo [} Redo | @ Import EDS File

Import GSD File [# Import ECT file |3 Zoom In (3 Zoom Out 80

7 Pous |32 pevices o

;aming(s), 0 mess age(s)|

(B8 Config Device Information Output| [ Messages -Total 0 error(s), 0w

Lastbuid: @ 0 ® 0

Precompie:

Current user: (nobody) [

(d) Retain the default EtherCAT master communication parameters. Select eth1 for the network.

synchronizing cycle.

Select a

Ele Edt Vew Project Buid Onine Debug Iods Window Help Y
beaI&l =Tl AR x|
bevis = 8 X|| (G oeie |30 NetworkConfiuston | §g _Hordwere Confguraton [ ETHERCAT x -
=3 wntteds <]
= [ Device (AY600-CPUIGOSTP) General 9] AutoconfigMaster/Siaves Etherc AT
, DevieDigross Sync Unit Assignment
= $€ Network Configuration EtherCAT NIC Setting
) Etercar confip S Destination Address (MAC) [FF-#7 77 77 77 deast [[] Enable Redundancy
¥ Localbus Config Source Address (MAC) [00-00-00-00-00-00
) osic status
Eﬂzﬂ o Network ame e
= & Application
Information © Select Networ @ Select Network by Name
—— © sty e @
PLC_PRG (PRG) 4 Distributed Clock > Options
= (5 Task Confguration
I @m0 FTED> ©
3] ETHERCAT EtherCAT Task Syncoffset |20 ) %
& pic_pro E] SyncWindow Moritoring
3 Softtoton GeneralAxis Pocl mcwindow [T T -
HIGH SPEED 10 (righ Speed 10 Mode)
= 8] ETHERCAT (EthercaT Masten) > (1)
= TS o 2.00)
M csecsy
M cspcsvy
B axis (axis)
B axis_1 (axis)
#¥ 19010531-SC AO1 (1901053.. & 19010531-SC_AD2 ( 1901053...
Compie: / Current user: (nobody) [)
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4) Configuring the PDO mapping for the slave
(a) Enable expert settings.

e Edt Vew Projct Buid Onine Debug Tooks Window Help Y
A HEI&| Rl =N SRl A xR
Devies < & %[ [ oewce |0 vewoiContouaton |83 Hardware Confowaton | [ EERGAT (158100 x -
=3 wntteds <]

= (@ Device (AME0D-CPUISORTR) General Address Addiiona) EthercATS F

@, pevice Diagnosis Awomncaddress [0 B ] Exsbli Biper Satfingg erCAT.
Expert Pocess Data )
=3 Network Configuration EtherCAT Address 1001 B [T Optom
9 EthercaT Config ——

o Localbus Config 4 Distributed Clock

= B0 pLc Logic Startup Parameters Select DC DC-Synchron -

= © Applcation

EoE Settings. [¥] Enable 4000 Sync Unit Cycle (us)
[ pr—
synco
PLC 7RG PRG) EtherCAT 10 Mzpping ¢
& & vk conbornion e
=& MainTask Status sync Unit Cycle [ 1 - 4000 = Cydle Time (us)
&) EmeRCAT EtherCAT Task ||| © UserDefined o 2] shireTime () 3
8 nc e
synct

" Softhotion General Axis Pool

Enable Sync 1
[ HiGH_SPEED 1O (Hich Speed 10 Moduie) o 5

&[] ETHERCAT (percAT Moster) ® Syncunitoyde [x1 W00 ] cydeTmeus)
® veeroetnes b S ——
oV (Cyae Synehvonous Poston|
M CsP_CsV_1 (Cydlic Synchronous Positiq | startup checking I Timeouts
B axis (as) | DC cyclic unit control: assign to local jC
B axis_t (axis) | Watchdog
Identification
© Disabled
‘ i ' © Configured tation Alas (D0 D0012)  Value 001

) Pous |52 pevices s
[B8 config Device Information Output] [[E] Messages - Total 0 emor(s),0 warning(s), 0 message(s)]

Lostbul 00 © 0 Preconpies o/ Curent user: (rabodh) [

(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-INT(IS810N-INT_ECAT_v0.40) list.
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The PDO list configured according to the CSP (position) + CSV (velocity) + TP (probe) mode is as follows.
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(5) Axis scaling settings
The axis uses a 20-bit incremental encoder and is configured according to the revolution of 1000 reference
units.
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(6) PLC program

(a) Add a FB file that edits the function block in Application.
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(b) Definition part of FB
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(d) Add a main program POU, as shown in a).
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(e) Add the FB function block to the newly created POU.
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(f) Instantiate this FB into four function blocks, and bind them to four axes respectively.
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(g) After calling this program in the EtherCAT task, simple enabling, jog, homing, and absolute position
operation can be performed.
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(h) Log in to the PLC to operate the bus manually.
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6.3.2 Basic Settings of the Beckhoff Controller for OMET
The following part describes how to configure the IS810N-INT 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 taken as an example.)

Name

ﬂ NDP452-KB2901907-x86-x64-All0OS-ENU.exe
(@ TC31-Full-Setup.3.1.4020.32.exe

Q TC31-Full-Setup.3.1.4020.32.zip

o vs_intshelladditional.exe

o vs_isoshell.exe

Note e 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

(2) Copy the IS810N-INT EtherCAT configuration file (Ino_MultiAxesDrive_ECAT_V0.10.xml) to the
TwinCAT installation directory: TwinCAT\3.1\Config\lo\EtherCAT.

(3) Open Visual studio, and create a Twincat3 Project.
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EW  DEBUG

~ B x StartPage & X

Twin€

Get Started

Updating the news channel..|

.NET Framework 4.5 ~ ort by: Default
E TwinCAT XAE Project (XML format) TwinCAT Projects Type: TwinCAT Proj
=

Twi
Configuration
winCAT Me:

TwinCAT Projects

b Online

locuments' al studio 2013\

Install the TwinCAT network adapter driver.
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BUILD DEBUG TWI C PE. WINDOW  HELP

i A T

<Local> | +]

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.

BUILD DEBUG TWI E  WIND

Release

Ethermet Adapters

—%F Installed and ready to use devicesfizalime capable)
-4 Installed and ready fg use: use ony)
: TR

Incampatble devices
P WIFT 13 - Intel(R] Dual Band Wireless-AC 8260 #5
*&F Disabled devices

Disable

I Show Bincings

(5) Search for devices.

W
Create a project and search for devices. Select _ and click "\ , as shown

in the following figure.
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BUILD DEBUG TWINCAT  TWINSAFE C T WINDOW  HELP

P Attac

olution Twind

Click OK.

BUILD DEBUG CAT TWINSAFE  PLC

P Atach.. ~

HINT: Not all types of devices can be found automatically

Column Proji
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Click OK.
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Click Yes.

BUILD  DEBUG TWINSAFE  PLC Tt WINDOW ~ HELP

T RT (x

icrosoft Visual Stu

| Scan for boxes

-179 -



-180 -

Chapter 6 Commissioning Software

Click OK.

BUILD DEBUG TWINCAT TWINSAFE PLC Wi HELP
TwinCAT RT

b project)

[ EtherCAT drive(s) add

Append finked axis to & L. Corfigution @([ x>
@_ CNC - Configuration
Cancel

Column

Click No.

DEBUG  TWINC T E  WINDOW HELP

= TwinCAT RT

Microsoft Visual Stud |

Activate Free Run

Error List
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The equipment search is completed, as shown in the following:

[ ——

@ o-@ &=

Clear

'INIT to

(6) Configure PDO contents.
Take CSP (position) + CSV (speed) + CST (torque) mode as an example.
Quickly select a running mode in Slots.

DEBUG  TWINI

| General | EBtherCAT [IC [ Process Data| Slets |Startup |CoB - Online | Online|

slot Module Wodule Wodulel... Deseription

Bxiz 1 Ecsesosv 0200000100 Cyelie Synehronous Fozid]
0200000200 Cyelie Synchreonous Fosid
0200000300 Cyelie Synchrenous Torq

welie Synchronous Torq
000000700 Frofile Position Mode &
[Errrvier 0200000800 Profile Positien/Terques

Note: If anything is changed here, the axis must be reconnected to the device before the bus is started.
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General | Settings | Parameter | Dymamics | Online | Functions | Coupling| Compensation

C ik Ta /0 J 750 ) Drive | (ISBI0N) # A

Link To PLC...

dxis Type: [CANopen DSA02/Profile NDP 742 (s.g EtherCAT Cof Irive) |

[T select 10 Box/Terminal (Axis 1) N ===
= Wy
Type Name Comment

[none)

@ Unused i3

_ -

p

ailec

11:14:25 694 ms | 'Drive 1 (IS

ON)' (1001): state change

e  Configure RPDO: If you use two axes, check 0x1600 and 0x1610.
e  The RPDO configuration procedure is listed in detail as follows:

If present 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 | IC Frocess Dats Slots | Startup | Cof - Online | Online|

Sync Manager D0 List

M Size  Type Flags Index Size Hame Flags Sh
128 Mbaclut 01400 0 puts 3

0

1128 MbIn EIE00 130 Outputs 2
2 13 Out. .,
3 a1 Trputs @ @

FI0 Assigmment (Ox1C12) D) Content @:1600)
[V]0x1800 Index Size  0ffs  Hame Type

0x606... 1.0 2.0  Modss o ]nser‘t Bl
0:607... 4.0 3.0 Tarestp ;.
MwRR 2N TN Touch ne| & . @ WTHT
Dowrload Predefined FI0 Assigmnent: (nomel Edit..
£l
1200 dssi zmnent [Coad FD0 info from device

Move Down

InfoD
T INIT to

£ Drive 1 IS810
B Module 1 (¢

Take CSP (position) + CSV (speed) + CST (torque) mode as an example.
Configure TPDO: If you use two axes, check O0x1A00 and 0x1A10.

The RPDO configuration procedure is listed in detail as follows:
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DEBUG TWINCAT TWINSAFE PLC T

TwinCAT Projectl + X

| Genersl | EtherCAT [0 | Process Data| Slots | Startup | CoF - Onlime | Online|

slot Module Hodule Wodulel... Deseription

B axiz 1 Ecse/csv 0x00000100 Cyclie Synchronous Posid]
Hcse 0200000200 Cyelie Synchromous Posid
Hcst 0200000300 Cyelic Synchronous Torq
Edcsescs ous Fosid

ST (Speed Linited welie Symchronous Tor g
HErr + 7 0x00000700 Profile Fosition Mode &
Errsrvrer Dx00000800  Profile Fosition/Torques

Description Column  Project

If present 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.

BUILD DEBUG TWINCAT TwI PE  WINDOW HELP
P Attach... - Releass - TwinCAT RT (x86)

TwinCAT Projectl +® X

General | EtherCAT | IC Frocess Data |Slots | Startup | CoE - Online | Onlins |

Syne Manager FIO List

SH  Size Type  Flags Index  Size  Neme
0 128 Wbxlut xADD 310 Inputs

1 128 MhaxIn Dz 1 &0 nifputs
2 13 Out @

ED0 Assigoment (0x1C13) FI0 Content (021600)

Index Default

02506, . L]
02607 Target posii
NANR Tonch nroba| &

Predefined PI0 Assignment: (none)
Ed
/D0 hssiemment [Load FI0 info from device

Move Down

Column Project

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).
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TwinCAT Projectl # X

Genersl | NC-Encoder| Earameter |Tins Compensation | Online|

- Encoder Evaluation:

&% Image
Tables Invert Encoder Caunting Direction FALSE =l

Scaling Factor Numerator

Scaling Factor Denominator (default: 1.0) 1.0 It

Position Bias 0.0 @

Modulo Factor (e.g. 360.0°) 360.0
Tolerance Window for Modulo Start 0.0
Encoder Mask (maximum encoder value) OxFFFFFFFF

Encoder Sub Mask (absolute range maximum... | 0x000FFFFF
Reference System INCREMENTAL" j

Limit Switches:

2+ Image-Infa

9 11:14:25 694 ms | Drive 1
cUn )

‘check vendor ic

axis).

General | Settings| Eswanster| Dymamics| Online | Bumetions | Coupling| Compansation|

=1 NC-Ta: + Maximum Dynamics:

2% Image + | Default Dynamics:
+  Manual Motion and Homing:
+ Fast Axis Stop:
+ Limit Switches:
- Monitoring:
Position Lag Monitaring ©J
Maximum Position Lag Value 5.0
Maximum Position Lag Filter Time 0.02 @

Position Range Monitoring TRUE

Pasition Range Window

b W InfoData
4 ¥ Mappings
* fa ol

(7) Activate the configuration and switch to the running mode.

Click
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Click OK.

EDIT  VIEW

TWINCAT ~ TWINSAFE  PLC WINDOW  HELP

TwinCAT Projectl + X

Genersl | Settings | Dats Types | Intarfaces | Functions

‘ﬁ TwinCAT System Manager

vi 1 (Build 4137)

v3.1 (Build 4020)

Copyright BECKIFF &

http:/fwww. beckhafE com

TWINCAT  TWINSAFE  PLC DOW  HELP

TwinCAT RT

TwinCAT Projectl + X

Genersl | Sattings | Data Types | Interfaces | Functions

v3.1 (Build 4137)

L@ TwinfAT Systen Mansger

v3.1 (Build 4020)

Copyright BECKHIFF &

In 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".
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General | EtherCAT [IC | Process Data [ Slots [ Startup [Cof - Online| Online [NC-A: Online | HC-A: Functions

State Wachine

Safe-Op

TLL Status

wrent State op
Eequested State: 0P

Port A:  Carrier / Open

Fort B: Mo Carrier / Closed
Ho Carrier / Closed
Mo Carrier / Closed

File Access over EtherCAT
Townload UpLoad

Column

(8) Control the servo drive through the NC controller or PLC program.
e  You can select the control type.

BUILD DEBUG TWING WINDOW  HELP

<Local>
~ B X TwinCAT Projectl # X

HC-Controller | Farameter | Online

Type (Pasition controller F

P

ion controller F

(Torq
Fosition P and velocity PI controller with Observer (Torque)
Two speed controller
Stepper controller
SERCOS controller (Pozition by SERCOS)

Column  Project

PID type of control loop:

Position loop: Drive Drive: Position mode Position Controller P

Speed loop: Drive

Position loop: TWIinCAT NC Drive: Velocity mode Position Controller PID (With Ka)
Speed loop: Drive

e The TWInCAT NC controller can also implement the speed loop, and send the target
Note 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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e Set the control parameters.

BUILD DEBUG T TWIN: WINDOW  HELP

P Attach... 3 ~  TwinCAT RT (x

TwinCAT Projectl +® X

Gemeral | MC-Controller | Peremeter Online

- Monitoring:
Position Lag Menitoring FALSE
Maximum Position Lag Value 5.0
Maximum Position Lag Filter Time 0.02 0.02

- Position Control Laop:

- Other Settings:
Controller Mode ‘STANDARD'
FALSE

Auto Offset

2 (EtherCAT)
a5 Image

Column
Adjust the proportion of the position loop based on the actual response:
FPosition control: Froportional Factor Ev 1.0

Adjust the speed feedforward coefficient based on the actual response:
Feedforward Veloecity: Pre-Control Weighting [0.0 ... 0.0

a) Perform trial jogging of the NC axis.
1>Click Set to display a dialog box and then click All. The servo drive is now enabled. Perform jogging
through F1 to F4.

BUILD DEBUG  TWINC E  WINDC

TwinCAT Projectl & X

General | Settings | Barameter | MM;CMWzmc:ionsl Conpling| Conpensation|

Setpaint [rm]
-0.0002 o002
Lag Distance [nn] Actual ¥elocity: [wm/s] Setpeint [nm/s]
0.0000  .000, 0.000) 0.0000 0.0000
Override [#] Totsl / Control %] Error
0.0000 % 000/ 0.00% o (x0)
Status (log. ) Status (phys. ) Ensbling
[ Ready [VIFOT Moving [C]Coupled Mode [ Controlle
[“Icalibrated [ |Moving Fx ["]In Target Pos. [|Feed Fw
["Has Job [“IMoving Bw []In Pos. Range ["1Feed Bw

Controller Kr-Factor!  [nm/s/mm] Beference Yelocity: [nm/'s]
1 1 2200

Target Fosition [nn] Targst Yelocity,

Column  Project
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2> Right-click PLC.
3> Create a PLC program.

BUILD DEBUG TWINSAFE  PLC

tp

ow output from:  TwinCAT

EER 4 ms |

Plc Templates Ple Templates c Temp
nline

Plc Templates

Add a motion control library to make it easy to call the motion control function block.
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HLE EDIT VIEW PI BUILD DEBUG  TWINC C E  WINDOW  HELP

B -a- t ease - TwinCAT RT

B a2
Solution Explorer
@ o-d &=

ion Explorer (Ctrl+: drcamcd ) (1)

Match Library

Te2_MC2
Tcz_MC2_Camming
Tc2_MC2_Drive
Tc2_MC2_FlyingSaw
Tc2_MEC2_XFC

[ External Types
_ References

3 Te2_Standard

Te3_Module

Advanced... [} Canc

ol + W -
. for
Solution Explorer =

DUT...

Global V

New Folder

Re | Add [ ting Folder Cont

Export to 7]

rt from ZIP

ns | 'Drive 1 (I
| "Drive 1 (I:
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Solution Explorer

@ o-d@ £-=

@ Create a new POU (Program Organization Unit)

Mar
Type @
_ Program
@
[~ |Extends: MC_Power
7] mmplements:

Access specifer

Ladder Logic Disgram (LD)

*) Function

it from:  TwinCA”
e (3)
Lacder Logic Diagram (D)

a5 Image
r
% Image-Info
yncUnit

CT BULD FED/DAL DEBUG TWINCAT TWINSAFE PLC NDOW  HELP

QR Kd » Attach Release TRTGES - - RsEECRED

<Local> te:

-3 x MAN mcmotion X

»

S Commandhborted
Position Error
B Mode ExroxiD)

uze
options

moveabsolute
[

axts —Sfaxss

i

[NEZEURFCTAEY

BUID FBD/LDAL DEBUG TWINCAT TWINSAFE  PLC
(ol

<Local>

[ me_motion & X

movesbsolute: BOOL; .

Faep -
= pover_satus
axis —Haxis ~—— s
suss
sover Active|
1 ——femabie Exrox
zxrortol-

o
1 ——jenabie regarsve

se9ing
2% imege axis ~axis
22 image rfo Busy

Jogbackvaras
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Call axis_motion in Main

]

HLE  EDIT BD/LD/IL  DEBUG T\

» Attach.
- test

MAIN® & X mc_motion

axisliaxis_ref;

xis_notiond

aeronm axis_powerstatus
axios — (o208 S ]

Joging[-axis_jog0
axis_powerd nome_done

ipover move_done
reset_done

axis_jogforwardd

jogtorvara
axia_jegpacisazad
sogpaciazs
axia_nemeo N
nome
axts_movwabsoluceo
1T
1t
axis_reseco
rese:

axis_poso —ipos
axis_velo —fvel
axis_aced —ace
axis_decd —{dec

h[+Q] 100 &)

BUILD FBD/LD/IL DEBUG TWINCAT TWIN E - WIN
o W Ha 2~ b Attach... 1 ~  TwinCAT RT

IUTVE_torque_limit_value ATEQ

. *BINT;
negative_torque_limit value ATSQ* :DINT;

3000 — [-positive torgue limit value

3000 —

[-negative_torgue_limit_va,

Because there are positive and negative maximum torque limits 60E1 and 60EO in the CSP (position) +CSV
(velocity) +CST (torque) mode, initial values must be assigned to them.
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axis_motion_3: axis_motion:
value_1 AT £0*
_1 AT 3Q* :DINT;

Positive_torque_LIMIT
Negative_torque_LIMIT_valu

:DINT;

Positive_torgue LIMIT walue_2 AT %Q* :DINT:
Negative_torque_LIMIT value_2 AT :Q* :DINT;
END VAR
=
3000 — —Pesitive_torque_LIMIT wvalue_ 1

~-Negative_t

que_LIMIT wvalue_l

yrque_LIMIT value_2

3000 —

FFesitive_torgue_LIMIT value_Z

R |-+

EDIT  VIEW

W PlcTa:
[ main_Lpositive_torque.|
@ main_ i
[® MAIN.axis1.PlcToNc

in_1.ne tore

FBD/LD/IL

DEBUG

P At -

mc_motion MAIN

£ WINDOW HELP

TwinCAT RT

Attach Variable main_1 positive_torque_limit_value (Output)
Wame] | Search T ShowVaistles
@ Unused
Type #| EwSelPos » 1B 320.LAEAL[B0] - Used and unused
#| EuSelVela > IB 400, LREAL [8.0] =
Grog # EsSetber > 1B 48.0,LREAL [2.0] < [Eleiodid=]
Addr %] ExtSetDiiection > 1B 560, DINT [4.0] el Desems
#| EsContialerduput > |B 640, LAEAL[20] #elude same Image
[Linig #| GeaRatiol > IB 720, LREAL[&0] how Taclips
Cond #| GeaRaic2 > |B80.0.LAEAL[G.0] 7] Sort by Address
= #| GeaRaio3 > [BB850,LREAL[E0] Show Varishle Trpes
#| GeaRaiod > |B95.0.LAEAL (0]
%] MapState > 1B 104.0,EO0L[1.0] Matching Tupe
#| PleCycleCortrol > 1B 105.0, BYTE [1.0] Matching Size
#| FloLycleCount > [B 105.0, BYTE [1.0] 1 Types
Anay Mode
‘., Devices
L3 7% Deviee 2 [EtherCAT) U=l
S fMe FmDCul 5> ©B 15200, LINT [2.0] 7] Conlinuous
B FrrlwieCil > OB 152210, LINT [2.0] [] Show Dialog
Full v DevCul > OB 15340, LINT [20]
" Prive 1 (SG10N) 2| Variable Mame
I+ Modes of Operation > ©B 73.0,5INT [1.0] [ Hand aver
 Negative torqu B 84,0, UINT [2.0] Toke over
Cancel i3

ON)' (100:
‘download pdo O
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Compile the program. If there is no error, configuration can be activated, and then log in to the PLC.

OJECT BUILD  FBD/I DEBUG  TWINCAT TWI

ild Solution
ild

olution
MAIN

torque_limit_value

Siza 4.0
Address 513864 (0x7I748) User 1D 0
Fositive torque limit value . Outputs . Meduls 1 (CSE/CSV)
Comment
rque_lim
PlcToNe
ADS Info Port: 350, IGrp: Ox10100L0, I0£fs: OuB107D748, Len: 4
Symbol Fort: 851, 'main_i positive_torque_limit_vslus’
Full Hame:  TIPC test test Instance PleTask Outputs main_ 1 pesitive_torg

on Warning (0x707)
e 1 (I1S810] on Warning (0x707)

| Module 1 (€

W Inp

mmunication Warning (0x707)

BUILD DEBUG TWINCAT  TWI
b Attach... -

~ B x hexaoyan main_1 mc_motion MAIN
Variable Flags |Online
Hame main_l. positive_torque_limit_value
Type DINT
Group FlcTask Outputs Size 0
Address 513864 (0x7IT48) Vser 1D o
Positive torque limit value . Outputs . Module 1 (CSP/CSY)
Comment
ADS Info Forti 350, Irpi 0el0LO0LD, T0£fs: OxBIOTOTS, Leni 4 T
Symbol Port: €51, 'main_l pesitive_torgue limit_value’
TIFC test tast Instancs PleTask Dutputs'main_l.pesitive_torg

'ommunication Warning (0x

B Module 1 ((
W In

ion Warning (0
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Click [#  so that the servo drive can be run through the bus.

BUILD  FBDY L DEBUG TWINCAT TWINS C WINDOW  HELP

b Attach... -
_ test

hexiaoyan main_1 [Online] mc_motion [Online] MAIN [Online] + X

TwinCAT_Device.test. MATN

axis_motiond

nc_motion
axisl —axis " power_status
joging - axis_jogd
axis_powerd heome_done = axis_home_doned
[ v move done f=axis move doned

reset done =axis_reset_doned
axis_jogforwardd

(I jogforward

axis_jogbackwardd

L[k jogbackwards

axis_homed &

home

axis movwabsoluted

1 e

axis_resetd

— —

axis geco[ 0 J—dec

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.

=) Project Properties

Project name New Project

Author

Comment

Online
. Type Standard Project
6 Connect to Device
License

3 License ..gn Select Device

Category Controller

Device

Version

Create
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2. Network Configurations

(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.
Y

Ino MultiAxesDriv
e ECAT V0. 40. xml

Note e Please download the latest XML file for IS810N-INT from Inovance’s official website.

Import Slave Settings and Insert New Slave

Clear Al Setti
Description
1y ESI Library
Export Configuration Information

Output to ENS File
Export All Couplers' /O Allocations

(2) On the ESI library list, open the link "this folder” below. Put Ino_MultiAxesDrive_ ECAT_V0.40.
xml corresponding to IS810N-INT in this folder. Exit and restart the Sysmac Studio software to make it
effective.

Node AddressiNetwork configuration
new_Controller 0 v | l ‘

A Configurations and Setup.

Omron EJIN-HFUC-ECT
Omron FH-x00c

Omren G

Omren G

Omren G

Omren G

Omren G

Omren G

Omren G

Omren NX_Coupler

Omron R88D-1SNO1H-ECT

Omron R88D-1SNO1L-E

Omron R88D-1SNO2H-ECT

Omron R88D-1SNO2L-E
Omron R88D-1SNO4H-ECT

B a Omron R88D-1SNOAL-ECT

e Omron R88D-1SNOGF-ECT

| Description | Program | Omron R88D-1SNOBH-ECT

Omron R88D-1SN10F-ECT

Omron R88D-1SN10H-ECT

To add or delete an ESI file, exit from this software, and the
add/delete the file to/from « The change will be
ey restarting this software.
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Node Address|Network configuration

Master
' . . . -3 PN TR
) [+ computer b Sofwere @3 # nj + Sysmac Studio » [ODeviceProfiles » Esifiles » UserEsifiles
Oanze v Indudeinoray v Sharewan v New folder = A @
B oinon Name
%] Downioass
- S620N-Ecat v2.5.8.xml
= ISBLON_INT_ECATxml
T b
oo |,
[ pictures
= oocument:
=p—
& use
8 Computer
& swencs
e Srmem@) v 4 [l v

(3) In the upper-right corner of the software, click all suppliers and select Inovance from the drop-down
menu. Double-click IS810N-INT 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.)

configuration

15810N Rev-0x00010000

| Program | Location

configuration

Program | Location
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The IS810N-INT 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 present mode.

In this example, the CSP/CST/CSV+TP mode is selected for all axes.

Nodel : IS810N (E0D1) X

S [ Module
+ Nodel : IS810N (E001)
[} is1 -

Model
Product name
Connected position

PDO Map Settings - Input Keyword
SV

o
3

Device name

Build ¢ xom PPTP
Ry UETor ) UGmings | =

I | Description | Program | Location | :ﬂ(l PP/PV/PT

XM Model : CSP/CS ST
Product name : Cyclic Synchronc
Vendor : Inovan

(4) Set the EtherCAT communication site address through HOE-21 (currently available for NJ only).
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 1S810N 1S810N 1S810N 1S810N
Ecat Ecat Ecat Ecat Ecat
ouT ouT ouT ouT ouT
Omron | [ | VI |} T | «cc et
NJ501
| Ecat Ecat Ecat Ecat Ecat
_,_ IN IN IN IN IN
Ecat ¢
HOE21=1 HOE21=2 HOE21=3 HOE21=N  HOE21=N+1
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(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.

Multiview Explorer o

new_Contraller 0 v

b Corfigurations and Seiup

’—| Node Address|Network configuration

Expand All
Collapse All

@ Operatic

Calculate Transmission Delay Time of the Master

Output

Information fi Wiite Slave Node Address

Information fi Cumpare and Merge with Actual Network Configuration

Information P T

Information L

Information

Information  Build failec: Prograf
Display Diagnosis/Statistics Information
Display Production Information

Display Packet Monitor

Display ESI Library
A Fiter

Master Master

e E001 T . )
1S810N Rev:0x000) ISEION Rev:0x000 10 I Matched

4 Apply actual network configuration

Some slaves such as Power Supply Units are not included in the actual network configuration.

Clkse
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3. Communication Data Configuration

(1) Motion Control Axis Settings

Exit the online mode. Add Axis Settings in Motion Control Setup. Double-click MC_Axis000 and configure
an IS810N-INT 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).

Node Address|Network configuration

new_Controller 0 v

b4 Configurations and Setup

Master

[E) E00L
fud  [SB10N Rev:0x00010000

Single-axis Position Control Axi?

Setting Table
- . Information
(3 Programming Information
Information
Information

3

ed: Data Types
cd: Global Variables
am Data Settings
Program( Variables
rogram(.Sectiond
rogram0

Node Address|Network configuration

new_Controller 0

Output
Information
Informat
Informat
Informat
Information

> iniermaten

Master
i) E001
® 15810N Rev:0x00010000

Data Types

Global Variables:

Cam Data Scitings

Program0.Variables
Build failed: Program0.Section0
Build failed: Program0

-199 -



Chapter 6 Commissioning Software

(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 IS810N-INT 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.

~ Toolbox

<Search

Mation control
Axis use

Control function Al

Feedback control  [Na controlloon
Input device 1 [<Nof assigned> Channel
Input device 2 |2 T Channel
Input device 3 |2 Channel
Output device 1 Slot : 0 CSP/CSV/CSTIMT) v Channel
Output device 2 [<Not assigned> | Channel

Output device 3 <Not assigned> | ¥ Channel

¥ Detailed Settings

T

Output

Information Build finished: Data Types
Information fi lobal Variables
Information  Build i Cam Data Settings
Information  Build fi ogram0.Variables
Information  Build failed: Program0.
Information  Build failed: Program0

(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-INT axis
configurations must be performed manually due to the limitation on Omron backend configurations.

<searcn>

v Uetanes oy
t to Default
Function Name Device Proce

0CSP/CSV/CST(N | /6040h-000{Position Oi v
UCSB/CSV/CST(N + | 607AR-000(Position O v
5. Target velocity UCSP/CSV/CST(N | '60FFh-000{Position Ot v
7. Target torque EICSPRSVESTI ~ | B Reesi] ~
9. Max profile Velocity <Not ass\gnad) >
11. Modes of operation Node 1, Slot s ocswcswcsrn T e
15, Positive torque limit value: <Not assigned> >
rque limit value <ot assigned>
function Node : 1, Slot = ncswswsm ¥ 60BBh-00.0{Pasition O ¥
Switch of Encoder's Inpui |<Nof assigned> 2
= Input (Device to Controller)
Slot= 0 CSP/CSV/CST(N v '6041h-00.0{Position In
UCSP/CSV/CST(N | '6064h-000{Position In
UCSP/CSVACSTIE  606Ch-000{Pasition In
O CSP/CSVICST(N ~
Modes of operation dis O CSP/CSV/CST(N v
. Touch pig OCSP/CSV/CST( ~
o :: VTt -
<Not assigned>
Node : 1, Slot = ncswswsm ¥ B
<Not assigned>
<Not assigned> Sl

A\ The combinations of MC Function Module functions and p data are changed.
When changing the combina e confirm that they behave as intended.
Invalid combinations may cat cted operations of the equipment and machines.

28. Positive limit switch Node : 1, Slot : 0 CSP/CSV/CST(M B0FDh-00.1{Position In
29. Negative limit switch Node : 1, Slot : 0 CSPYCSV/CSTIR B0FDRh-00.0{Position In
30. Inmediate Stop Input Node : 1, Slot : 0 CSP/CSV/CST(R E0FDh-00.25(Position [
. Encoder Phase Z Detection Node : 1, Slot : 0 CSP/CSV/CST(M B0FDh-00.16({Position 1
Home switch Node : 1, Slot : 0 CSP/CSV/CST(R 60FDh-00.2(Position In
External Latch Input 1 Node : 1, Slot : 0 CSP/CSV/CST(R E0FDh-00.17(Position [
. Bxternal Latch Input 2 Node : 1, Slot = 0 CSPYCSVICSTIF BOFDR-00.18{Position T

%)

= o

Wb b
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(4) Servo Axis Parameters Settings

e Unit conversion setting

Correctly set 1047586 pulses per revolution for the IS810N-INT 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.

[Ty
2, HHH

¥ Unit
Unitofdisplay @ puse @ mm @ um @ nm @ degree @ inch

¥ Travel Distance

Command pulse count per motor rotation [[EEEETE puie/

© Do not use gearbox

rk travel distance per motor rotation 10000 RIS

(1) Command pulse count per motor rotation [UDINT]
L] Traw

@ Use gearbox

e  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.

v Velocity/Acceleration/Deceleration
Maximum velocity e Velocity warning value | ]

Start velocity

Maximum jog velocity
Maximum acceleration Acceleration warning value
Maximum deceleration Deceleration warning value

n/deceleration over \Use rapid acceleration/deceleration (Blending is changed to Buffered)
clection at Reversing |Decelerationstop +

¥ Torque
o

ive torque warning value |] [T RT————— 0k

¥ Monitor
In-position check time [{] ms
Zero position range i pulse
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e 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 e Phase Z signal and external home switch signal shall not be used at the same time..

Homing Settings

¥ Homing Method

method reverse fumn/home proximiy input OFF ¥ |
al Use Z-phase input as home ¥
n Positive direction v Operation selection at positive
on Positive direction v Operation selection at negative

se input
Pasitive limit input

Negative limit input
Start from negativ

Start from turning ON of
h oximity signal

Start from
hom

w Velocity/Acceleration/Deceleration

Homing velocity LT pulse/s Homing approach velocity
Homing acceleration [ pulse/s*2 Homing deceleration

4. Program Control Running
(1) After the configuration is completed, run the servo drive through 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.

Variables

new_Controller 0 ~

o Dove!
‘ i o
EpT—— z
ey facks axis—{Axis —— Axisf—axis
2 1omap st poner R
¥ A Control } Enabi Status
L Op Busy ariabie
L&# Built-in Ethy .
LI Buiin O Settngs
LB Option S s e -
s , sl
- st jogng
— »
o ane erer v
i vty i
R ot
i sce—oecsentin

L Froscmmins —— |

Y M Horme
v @ Pous xis—{ s — s s

wleme .

[ o
k

Busy|~Enter Variabie

Commanasborted
H Filier [

| ]
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— Variables
new Controller 0 v D

v
v @ Pous
¥ 5 Programs
¥ & Program0

axs reset
} Dor

» B3 Tasks

¥ & Controller Setup. v | |
L Operation Settings v
Buit-in /0 Settings
LE Option Board Settings
Ry axs absmoving
s o i ( )
W 4 Motion Control Setup !
¥ 5 A Settings axis pos— positon .
rotation_axis axis_vel— Velocity
C: axis ion € e e
- axs_ec—| Decelerstion
> Event Settings
W Task Settings
7 Data Tr: 3

H Filter

bles

new_Controller 0 v

S5 control 0
s contial |

¥ I Controller Setu
* D rofation axis—{as —— === axis[—rotation axis

2xis_power[0]
! e,

i og_forward 0] jog_forward axis Joging |~ axis JogingI0]
axis jog rewwaral0l—jog rewiard  2xis_absmoving [—axs 2bsmoving(0]
aris_pos{O]— axis pos axis resetea —axs reseteald]
215 ve 0 s vel axis_homing [ axs_ homing[0]
axis_acelo]— axis_acc
as_declol— axis.dec
s reset[0]— axs reset
axis home[0]—axs home

axs move_abs{D]—{ axs_move_sbs
7 Data Trace Settings : move,_abs{0]— axs move.

v =
v @ PoUs -aifs contral_”
e sis—{axs == suis|—inesr s

¥ [ Programs. axis_power(1] ‘axis_power stats(1]
¥ (-9 Program0 — } is_power  axis_p

u axis jog forward[1]—|jog_forward axis joging|—axis joginglt]
L Fun
¥ (& Function Blocks

L ax anis_pos[t}—| axis_pos axis_reseted [~ axis resctedl1]

axis jog_rewward[1}—{jog_revward  axis_absmoving|—axis_absmoving[1]

» [ Data s yel[1] | axis vel axis_homing [—axis_homing[1]
> B3 Tasks

s acclt]— axis_acc

H Filter

(3) After logging in to the PLC, click axis_jog_forward[0], and the axis runs. For more information, contact
Inovance.

L Variables
new_Controller 0 v 0 axis_control.0

1Y Conrigurations and Setup e

——  axis{-romtion axis

v TR i s
= g owerld] ;
| O—

v @ poUs qEE R
¥ [ Programs = v] (Feise)  axis o forward[0]—]jog_forverd axis joging|
W £ Program0 ﬂgﬁ (Fals) s jog_revward[0]—{jog_revward  axis_absmoving|—axis absmoving[0] (Faise)
[] Section0
L ® Functions © ‘axis_pos[0]—axis_pos ais_reseted —axis_reseted[d] (False)
v i 5 Function Bl © awis_vello]—axs_ve! ‘axis_homing (—axis_homing[0] (Fase)
. ) s _seclO—awisscc
© ais_dec[0}—{axs_dcc
(False) axis_reset[0]—{axis_reset
rose) st Dymefoj—{axs home
(Faise)  axis move_abs[0]—|axis move a5
1 axis control 1
s vt inesravs—axs —— ——  as|-inearavis st
=g = o g tialll
(Faise)  axis Jog forward[t]—jog_forverd axis joging|—axs jogingl?] (Falsey
(Faise) s jog.r og_rewiard s sbsmoving|—acs_sbsmovingl1]  (False)
© axis posi1]{axs_pos is_resetea| s reseted] (Falsey
© 2xis_vel[t]—axs_vel xis_homing|—ax's_homing[1] (Falsey
© axis_scclt]—faxis_acc
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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-
INT.

1. Software installation

| & 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.

-
NETWORK SETUP

DCHP Server NETWORK CONNECTION

Sot 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
address.

PC Laptop  Switch

(No DHCP server)
The PC MUST be set to a fixed
o IP_ADDRESS.
The first 3 “octets™ MUST be the
same as the MC4N and the last MUST

I — be different, but not 000, 254 or
PC Laghop) Mcall 9gs,

Example : 192.168.0.100 Example : 192.168.0.250

E POINT-TO-POINT OR CLOSED NETWORK

T rares  SETTING A FIXED IP ADDRESS
— In Windows 7. Open “Network
8 o oot e o o b B and Sharing Centre” then change
T “Adapter Settings”. Select
b the properties of the Local
F -4 Aroa Notwork and the IPv4
[} rsRrel = properties. The IP Address is set to
e 192.168.0.100 with subnot mask sot
e to 255.255.255.0. Assuming that the
ATIAN MC4N has IP_ADDRESS=192.168.0.250
or similar.

[

D il

i s e e
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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.

=

mmmwuwmmﬂv#mmm
for the appropriate IP settings.

() Obtain an IP address automatically
@) Use the following IP address:
IP address: 192 . 168 .

Subnet mask: 255 .255 .255 . 0

Default gateway:

Obtain DNS server address automatically
@) Use the following DNS server add
Preferred DNS server:

Alternate DNS server:

[T validate settings upon exit

4. Open the controller operating software motion perfect4. Select Connection Settings in Controller on the
toolbar.

:Proje& Edit Search File/Program Build/Run Tools Window Help

3 Connectin Sync Mode Alt+Shift+C
é Connect in Tool Mode Alt+Shift+T
B Connect in Direct Mode Alt+Shift+D
%% Disconnect Alt+Shift+U
(L 3%
W Reset Controller...

M
I 2 M Communications...
3 Enable Features...

B Memory Card...
Load Firmware...
Reprogram FPGA...

Directory...

Trmnart ualiec
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5. Change the IP address on motion perfect to that displayed on the LCD of the controller.

Connection parameters
© Ethernet Description

© Serial sntroller IP dddress  192.168.0.100

ora Pport 23

O use

© Simulator

6. Click the Connect in Sync Mode button, as shown in the following figure.

Edit Search File/Program Build/Run Tools Window Help
' ConnectinSyncMode  AltsShifsC  f=
& Gom{ Connect to controller in Syncm?;i
G Connect in Direct Mode Ale+Shift+D
%% Disconnect Alt+shift+u

Connection Settings...
Reset Controller...

Communications...

Enable Features...

. Memory Card...
Load Firmware...

Reprogram FPGA...

Directory...

Processes...




Chapter 6 Commissioning Software

7. Create and name a project file in Project.

[ Motion F

I+ Load..
b+ Change..
I+ Create From Controller
i Save

Save As...

Export >
4 Manage Encryption...
Bt/ Project Check
B Backups..
2 Close

Ctrl+S

Ctrl+Alt+P

Import File/Program...
Modify STARTUP Program.... »
[ Recent Projects 3
] Solution Manager

Print... Ctrl+P

(P904) v39.0259

X (ResetMC]

ive @ Halt
able programs Select folder:

Project contents:

Links
Favorites
Search
Videos
Pictures
Documents
Music
Downloads
Desktop
Jl CCH+File
| HyperSnap_7.16.00
| InoMotorSel

v -

-

L

»
b
e
']
B
8
e
3
3
3

-

Jsers\ingvance\Desktap\a_metcase\Untitled

4 | Untitled
MC4N ECAT
4

4 Iy Programs
CAMBOX
CONNECT
csp
E_GEAR_R
E_GEAR_TEST
E_GEAR_W
ERR_CLEAR
GEAR_RANGE_TEST
I0_READ
JoG
MOVE

18820 Burning
“ L3

s MOVEARS

ame: Untitled

[Loreate ] [ cancel |

0- 127 : Reserved
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8. The new project is as follows:
Project

vy

Controller Edit Search File/Program Build/Run Tools Window Help
= >0 ]~ |8 G 0

I % Memory
I} Configuration

9. 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.)
Project Controller Edit Search File/Program Build/Run Tools Window Help

%] New..
b3 Coftnlionds D

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.

Import Files

@@v | € Daskiop b O_metcase b o_met extend -

Organize ¥ New folder =~ 0 @
B esion “  Name Date Modified Type
a1
L S || ECEXTEND CSPTXT > 2017/6/30 12:56
|| EC_EXTEND_CST.TXT 2017/6/30 12:56
Gl Libraries || EC_EXTEND_CSV.TXT 2017/6/30 12:56
B videos
& Pictures
[5] Documents
J Music
18| | Computer
ﬁ'- ‘Operating Systerm
(@ LocalDisk (D)
. Local Disk [F1) a1 T s
File Name (N): EC_EXTEND_CSP.TXT v [Text o -
Comen ] [ |

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.

Project Controller Edit Search File/Program Build/Run Tools Window Help

bEHR-RR2HO- LM T FTREEN S

EC_EXTEND_CSP X

MC4N ECAT (P904) v99.0269 ‘W~ 6 a@d9 o324 QST
Axis Status: OK 0 <?xml version="1.0" encoding="ucf-3"2>
1
System: OK 2 <EtherCAT>
Motion Drive Halt 3 . .
stop enable 4 programs ; <Version>l.0.0</Version>
a4 Lh Programs E <RxPdoa>
1] EC_EXTEND_GSP -
T8 Max. Axes: 32 | (4 Edit Ciri+E) | [<RaPdo>
I % Memory . <Index>0</Index>
I 3% Configuration T
<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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<Version>1.0.0</Version>

<RxPdos>
<RxPdo>

<Index>0</Index>

7
Rename Program

<Name>RXPDO_PROFTLE_G
<Entry> Type
<Name>CTRL_WORD</Nal|
<Length>2</Length>

<Flags>0</Flags>

Storage: Internal

(1) Text

(oK canee

</Entry>

<Entry>
<Name>TARGET_POS</Name>

<Length>4</Length>
<Flags>0</Flags>

</Entry>

12. Create a MD_CONFIG configuration and a BASIC file in Programs.

Controller v o X

MC4N ECAT (P904) v99.0269

Axis Status: OK

__ECEXEND _ MCCONFG 8/ MOTION1 x|
da~ sha9 e "M% 083, »

System: OK
0Mmion Drive Halt
stop enable Aprograms
4 ]k Pregrane
e] MOTION_1 b0l & ?
g MC_CONFIG B Il 4 2
1] EC_EXTEN
& Max. Axes: 32
I Memory

I 3% Configuration
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13. Set the current communication cycle to 1 ms.

FIERIER
(Al

IP Configuration

System parameters
Automatically startup Ett

Devices | Axes

© Add X Remove

0

14. Double-click MAX.AXES:32 and check the first two axes.

[ J——

0 Mation Drive a Halt
stop enable programs

PRE Y Programs
2] MOTION_1

[1] EC_EXTEND

I % Memory
I 3% Configuration

pmoa?

9 MC_CONFIG b1l & ?

Device Slot Slave Profile Axis Address Auxis Count IO Address VR Address

Mot Set Not Set Not Set Mot Set Not Set
(Al System parameters
rtup EtherCAT prot
[ Show/Hide Axes
™l
H
B 3 -1 Axis || Slave Profile Axis A
0 a4 vVitwal -1Ads |- Not Set Not Se
5 Virtual -1 Auds
[ Virtual -1 Axis
7 Virtual -1 Asxis
a = Virtual -1 Axis
9 Virtual -1 Axis
B 10 Virtual -1 Axis
11 Virtual -1 Axis
12 Virtual -1 Axis
a
a
=l
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15. To add CoE objects corresponding to the servo, open the intelligent drives and access Configure

Categories.

sller Edit Search File/Program Build/Run Tools Window Help

220 @O AL

qmisaﬁamaﬂ?ﬁneaﬁw
e |

q
ECAT (P904) v99.0269
s OK
o (Al System parameters
Orive a Halt 1P Configuration Automatically startup EtherCAT protocol: | Operational >
IR s EtherCAT Network cycle time:
5
ION1 bW a? -
ONFIG b 11 4 7 Devices |inng
{TEND © Add X Remove
55132
0) Device Slot Slave Profile Axis Address Axis Count 10 Addr
n Not Set Not Set NotSet  NotSet
096
E: 512000
variables

gram space: 8126456

-ation

on Ethernet 192.168.0.1;
ame MCIN ECAT
aumber P04

mher 1718

16. The motor servo enters the PDO configurations.

K religent drves

=l

Slot 0 - EtherCAT

Diagram

Master state: Operational
Address:

Operational

Vendor Inovance

Model

Drives

% 0  EthCAT Pos 0 1 1
21 EthCAT Pos 0 1 1

Axis Ctrl Mode Model Pos Alias Configured

Modify STARTUP Program l I Browse database...

)perational

Axis Count 10
Not Set Not
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17. Add Inovance PDO data on this interface.

[EtherCAT device @ slot 0, address 1, axis 0
Status. | CoE Objects |
EtherCAT Info Control Flags
Position 0 Mask: $0006
Alias 1 [ Switch On [ Halt
i Enable Voltage [] Mode Specific
A
il @ Quick Stop 0] Reserved
State Operational ) grable Operation  [] Manufacturer
Device Info g :Se :pea:: 8 :anu:agurer
e Specific anufacturer
VenderID $00100000 | | = 00 oo cne [ Manufacturer
Vendor Inovance [ Fault Reset [ Manufacturer
Product code $000C0308
Status Flags
?
L6 Mask: $1631
Revision $00010000 | g7 Randy To Switch On (] Manufacturer
Serial number 0 [ Switched On ! Remote
Software ver. 00.01 [ Operation Enabled B} Mode Specific
Hardware ver, 0.0 O Fault [ Internal Limit Active
) Voltage Enabled &) Mode Specific
&) Quick Stop [) Mode Specific
[ Switch On Disabled (] Manufacturer
[J Warning [ Manufacturer
[ Fault Reset

Movement
Controller

Position (MPOS * UNITS)

Position
Velocity

Torque

Categories: | Position control ~

$607R:00 Int32
$6064:00 Int32
$6040:00 Uintl6
$6041:00 Uintl6
$6060:00 Int8

§6061:00 Int8

$6502:00 Uint32

$7F
$87
§7F
587
§7F
587
500

Index  DataType Aceess Nome

Target position
Position actual value
Control word

Status word

Modes of operation

Modes of °P¢"'“;°"{ Maodes of operation j
drive

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. 220 / 60 =

17476.

Value

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.

Controller Edit Search File/Program

d=-29 00 4k

Build/Run Tools

Window Help

IFRHEEABS%EC

ler

- QX

MC4N ECAT (P904) v99.0269

Asis Status: OK

System: OK
otion Drive 4 Halt
op enable programs
’rograms

3 MOTION_L b Ul 4
8 MC_CONFIG b 0l 4
1] EC_EXTEND
vlax. Axes: 32
‘A Axis (0)
A Axis (1)
viemory
VR: 4096
TABLE: 512000
7 Local variables

?
?

ree program space: 8126456

-onfiguration
‘onnection

Andal mamma

20. Select axis information.

Ethernet 192.168.0.1
MFAN EFAT

Axis parameters | CONFIG X

CIEEIEES
(Al
1P Configuration

EtherCAT

momona

System parameters
Automatically startup EtherCAT pr

Network cycle time:

Devices -

© Add X Remove

Device Slot Slave Profile Axis
0 0 Not Set Not

Lo L g Hd BT R Oid BN HE B PR B2 M g L e v

* QX

99.0269

sset MC

Halt
I programs

[

26456

D select axes [[3][2)

jp EtherCAT protocol: @

&

e
No axes selected. Please select axes to be'displayed. |[|———
Delete Selected Slave

No 5]

et 192.168.0.1
'ECAT

9
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21. Check the first two axes.

Use Axis Type
0 EthCAT Pos

Enc
Virtual
Virtual
Virtual
Virtual
Virtual
Virtual
Virtual
Virtual
' Virtual
i Virtual
Virtual

Virtual
\firhaal

V] 1 EthCAT Pos 0 Axis

Slot  Axis Ne
0 Axis -

-1 Axis
-1 Axis
-1 Axis
-1 Axis
-1 Axis
-1 Axis
-1 Axis
-1 Axis
-1 Axis
-1 Axis
-1 Axis
-1 Axis
-1 Axis

1 Avic

=l ount [0 Addre

Not Set

22. The parameter settings are as follows:

(Type text to search for) Q

(o ] [ concel ]

Axis (0)

12X

17476.0

P_GAIN .

GAIN 0.0
D_GAIN 0.0
OV_GAIN 0.0

-| VFF_GAIN 0.0

ACCEL

VP_SPEED

DATUM_IN
FE_LIMIT

FE_RANGE 0.
FHOLD_IN 1

FS_LIMIT 22888532.84504 22888532.84504
FWD_IN -1 -1
REP_DIST 11444266.42252 11444266.42252
REP_OPTION 0 0
REV_IN -1 -1 -

CREEP
DECEL |
MERGE 0 0 '
SPEED
SRAMP 0 0
MSPEED 00 00

00 00

-1
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23. Use @ to commission the servo. Check whether the parameters are correct before using the servo.

Motion Perfect vd.1.

oject Controller Edit Search File/Program Build/Run Tools Window Help
L B ‘D'Iahlﬂ’? BEENKBES
L e l Open a terminal window on :hannei 0 tFlG X I MOTION_1

MC4N ECAT (P904) v99.0269 dFal9 o
Axis Status: OK .
(All
System: OK (alh System pfaremetets
M IP Configuration Automatically startup
otion 4 Halt
stop enable programs o T e
L_h Programs
] MOTION.1 b 11 4 ? .
£ ? =
@ MC_CONFIG b 11 4 ? evices
[ EC BitEn © Add X Remove
ﬁ Max. Axes: 32
& Axis (0) Device Slot Slave
b (U] |
» Memory
% VR: 4096
TABLE: 512000
o; Local variables

24. Enter the following in the terminal window: base (x) (select an axis address), servo=1 (closed-loop
ETHERCAT bus), wdog = 1 (enable servo), forward (forward running), reverse (reverse running),
cancel (stop running).

ZE% 0ad 0N
< 0 x||channel g0y

Jog inputs Terminal Edit
Jog speed - + Lase (D)

== >servoml
[+ 3 5005 | -1 | -1 | fi>>wdog=1

. o . >forward
[+ 3 000572/ | -1 .| -1 = | |j>>cancel

A >base (1)

>servo=1

>forward
>cancel

Output 0 x

WARNING : Development firmware active - contact Tri

-216 -



Chapter 6 Commissioning Software

25. Perform programming and running. Enter the following codes in BASIC and click the run icon.

EC EXTEND  MC_CONFIG & / ANLIL 21 & X

Ha~ % @9 o 1A DQQQ‘O“ 22,0807

"Start Standard Section
'"Axis Paraments
BASE (0)
UNITS=1747¢€
'Gains

P_GAIN=1
I_GAIN=0
D_GAIN=0
OV_GAIN=0
VEF_GAIN=0
"Weloctity profile
RCCEL=500
CREEP=1
DECEL=500
JOGSPEED=1
SPEED=500
"Limics

17 DATUM_IN=0
FE_LIMIT=S000
FS_LIMIT=1000
FHOLD_IN=-1
FWD_IN=-1
REP_DIST=10000
RFV TN=-1

At WS

' O 1D D

W Do

N0 R RS B

Codes are as follows:
'Start Standard Section
'Axis Paraments
BASE(0)
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
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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

515, MOVE(6000) AXIS(0)
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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, see the 810 Series Power supply Unit User Guide.

7.2 Inverter Unit

7.2.1 Fault and Warning Grading

Faults and alarms are divided 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 to 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.

Related parameters:

Index Name Data Range Description Setting Mode | Effective Time | Default
The keypad stops
. __|displaying the resettable
0: No operation )
200Dh-02n | Faut P faults and warnings. Any Immediate 0
reset |1: Enabled .
After reset, the value is
restored to 0.

7.2.2 Communication Fault and Warning Code List

When communication or the servo drive is abnormal, the IS810N-INT servo drive sends an emergency
information to the network as a producer, or sends a response abort information when the SDO
transmission is abnormal.

Fault code list (take present operation shaft 1 as an example):

Display Fault Name Type Resettable | Fault Range

E1.101 |Abnormal system parameter NO.1 No Equipment fault
E1.102 |Abnormal communication initialization of coprocessor NO.1 No Equipment fault
E1.104 Abnormal communication or interrupt timeout of the NO 1 No Equipment fault

coprocessor

E1.105 |Abnormal internal program NO.1 No Equipment fault
E1.106 |Abnormal main processor communication NO.1 No Equipment fault
E1.107 |Main processor 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 parameter NO.1 No Equipment fault
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Display Fault Name Type Resettable | Fault Range
Product model matching fault
(No corresponding motor,
No corresponding driver,
E1.120 |Absolute position parameter is not matching, NO.1 No Shaft fault
2nd-generation encoder parameter is not matching,
The servo drive model and the motor model do not match)
FPGA software does not support the encoder
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 |DI function setting error NO.1 Yes Shaft fault
E1.131 |DO function setting error NO.1 Yes Shaft fault
E1.136 |Data check error or no parameter 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)
E1.206 |Switching-frequency abnormal NO.1 No Shaft fault
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
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
E1.660 |The motor temperature is too high. NO.2 Yes Shaft fault
E1.661 |[NTC disconnection 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 |Abnormal encoder data reading/writing NO.1 No Shaft fault
E1.B00 |Position deviation excess NO.2 Yes Shaft fault
E1.B01 |Abnormal position reference increment NO.2 Yes Shaft fault
E1.B03 |Electronic gear ratio setting exceeding limit NO.2 Yes Shaft fault
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.E09 |No synchronization signal® 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
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Display Fault Name Type | Resettable | Fault Range
E1.E15 |Synchronization cycle error is too large* NO.2 Yes Equipment fault
Warning code list (take present operation shaft 1 as an example)
Display Fault Name Type Resettable Fault Range
E1.110 Setting error of frequency-division pulse NO.3 Yes Shaft fault
output
E1.601 Homing 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
E1.941 Palrameter modification taking effect only after NO.3 Yes Equipment fault
being re-powered on
E1.942 Frequent parameter storage 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

7.2.3 Troubleshooting

Take present operation shaft 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.

Possible 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
occeurs.

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 V to 440 V

Allowed error: -10% to 10%
(342 V 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.
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E1.102: Abnormal communication initialization of coprocessor
Cause:
Multi-core communication initialization fault or core software version not matching

Possible Cause Confirming Method Corrective Action
View the FPGA software version (2001-03h), the CUPO
1. The FPGA software  |software version (2001-04h), and the CUP1 software
version and the software |version (2001-05h) through the keypad or the Inovance
version of CPU cores do |servo commissioning software. Check whether the non-
not match. zero values of the most significant bits are the same in
the two versions.

The fault persists after the servo drive is powered off
and on several times.

Contact Inovance for technical
support. Update the software to
make them match.

2. The FPGAis faulty. Replace the servo drive.

E1.104: Abnormal communication or interrupt timeout of coprocessor
Cause:
Coprocessor or FPGA interrupt timeout, cyclic access among coprocessors timeout

Possible Cause Confirming Method Corrective Action
1. The FPGA is faulty.
2. The communication handshake
between the FPGA and the HOST is The fault persists after the servo drive
abnormal. is powered off and on several times.
3. Access between HOST and
coprocessor times out.

Replace the servo drive.

E1.105: Abnormal Internal program

Cause:

The total number of parameters read/written by EEPROM is abnormal.

The range of parameter setting value is abnormal (normally occurs after program update).

Possible Cause Confirming Method Corrective Action

Power on again after system parameter
initialization (2002-20h=1).

1. The EEPROM is faulty Confirm the fault according to E1.101

Fault occurs after power on and off

; Replace the servo drive
several times

2. The servo drive is faulty

E1.106: Communication handshake of main processor initialization being abnormal

To differentiate fault causes, the servo drive can display different internal fault codes under the same
external fault code, which can be viewed by 200B-2Eh.

Cause:

The visit between HOST and FPGA or between HOST and coprocessor times out during initialization upon
power-on

Possible Cause Confirming Method Corrective Action
1. The FPGA is faulty

2. The communication handshake
between FPGA and HOST is abnormal.

3. The visit between HOST and

The fault persists after power on and off

X Replace the servo drive
several times

coprocessor times out

E1.107: Main processor communication loss
Cause:
Cyclic handshake communication between the main processor and coprocessor is lost.

Possible Cause Confirming Method Corrective Action
Internal communication |The fault persists after the servo drive is powered off .
. N Replace the servo drive.
failure and on several times.
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E1.108: Parameter storage fault

Cause:

Parameter values cannot be written to EEPROM.

Parameter values cannot be read from EEPROM.

Possible Cause

Confirming Method

Corrective Action

1. Parameter writing is abnormal.

2. Parameter reading is abnormal.

the modification is saved.

Modify a parameter, power on the
servo drive again and check whether

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 too large.

Possible Cause

Confirming Method

Corrective Action

The number of
frequency-division
output pulses is
excessive.

View the value of H05-17 of corresponding shaft:
The H05-17 value exceeds the encoder resolution.

Modify the H05-17 value.

E1.111: Parameters in group 2000h/2001h being abnormal

Cause:

The total number of parameters changes, which generally occurs after software update.

The actual parameter values of group 2000 or 2001 exceed the limit, which generally occurs after software

update.

Possible 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 several times, it indicates
the servo drive is faulty.

Replace the servo drive.

E1.120: Product model matching error
Cause:

The motor model and drive model do not match or the parameter setting is incorrect, or the inverter unit
auto-tuning error occurs.
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Possible 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 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-tuning results.

Check whether H01-10 of the faulty shaft is the same
as H01-62.

Set H01-10 to be the same as
HO01-62.
Replace the inverter unit.

4. FPGA software does
not support the motor
SN.

Internal fault code: 200B-2Eh=0x6120.
Select the correct FPGA software based on 2000-01h.

When 2001-3 = 0, it support the
motor SN in which 2000-01h =
14000/14101;

When 2001-3 = 1, it support the
motor SN in which 2000-01h =
14120;

Other motor SNs are not
supported currently.

E1.121: Invalid S-ON command

Cause:

When some auxiliary functions are used, a redundant S-ON signal is given.

Possible Cause

Confirming Method

Corrective Action

When the servo drive is enabled
internally, the S-ON signal is turned
on through communication.

Check whether the S-ON signal is sent from
the host controller when the auxiliary functions
(200D-03h, 200D-04h, 200D-0Ch) are used.

Turn off the S-ON
signal from the host
controller.

E1.122: Product matching fault in absolute position mode

Cause:

The motor does not match in absolute position mode or the motor SN is set incorrectly.

Possible Cause

Confirming Method

Corrective Action

The motor does not match in
absolute position mode or the
motor SN is set incorrectly.

View the motor nameplate to check whether the
motor is a multi-turn absolute encoder motor.

Check whether HO000 (Motor SN) is correct.

Set H0000 (Motor SN)
correctly according to the
motor nameplate or replace
with a matching motor.

E1.130: DI function setting error
Cause:

The same function is allocated to different Dls.

The set values are not supported.
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Possible Cause

Confirming Method

Corrective Action

1. The same function
is allocated to
different Dls.

View 2003-03h, 2003-05h, and
2003-07h to 2003-11h to check
whether they are allocated with the
same non-zero DI function No.

Allocate parameters that have been allocated with

the same non-zero DI function No. with different DI
functions. 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.

2. DI function setting
values are incorrect.

Check whether the set values in
2003-03h, 2003-05h, and 2003-07h
to 2003-11h fulfill the requirements.

Requirements for set values:

Axis No. + Supported DI 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.

E1.131: DO function setting error

Cause:

The set values are not supported.

Possible Cause

Confirming Method

Corrective Action

DO function set
values are incorrect.

Check whether the set values in
2004-01h and 2004-03h fulfill the
requirements.

Requirements for set values:
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.

E1.136: Data check error or no parameter stored in the motor encoder 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.

Possible Cause

Confirming Method

Corrective Action

1. The servo drive
model and the motor
model do not match.

motor.

View the servo drive and servo motor nameplates
to check that the equipment used is an Inovance
IS810N-INT series servo drive and a matching servo

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.

broken, or under poor contact.

of signals, see Hardware wiring.

Check whether the encoder cable is used according
to the standard configuration. For cable specification,
see 2.4 Matching Cables. The cable must be
connected reliably and must not be damaged,

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

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.

damages the encoder.

Check whether on-site vibration is excessively
intense, which loosens the encoder cable or even

Connect the encoder cable correctly.

Re-connect the encoder cable
securely.

4. The servo drive is

faulty.

again.

The fault persists after the servo drive is powered on

Replace the servo drive.

E1.150: STO input protection

Cause:

STO input protection

E1.201: Overcurrent

Cause:

Hardware overcurrent is detected.
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Possible 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.

2. 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.

3. 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.

4. The motor UVW
cables are short-

Disconnect the motor cables and check whether they are
short-circuited and whether burrs exist.

Connect the motor cables
correctly.

circuited.
5. The motor is Disconnect the motor cables and measure whether the Replace the motor if the
damaged. resistance between motor cables UVW is balanced. resistance is unbalanced.

6. The gain setting is
improper and the motor
oscillates.

Check whether the motor oscillates or generates a shrill
noise during motor startup and running. You can view
current feedback by using the drive Inovance servo
commissioning software.

Carry out gain adjustment.

7. The encoder cable
is incorrectly wired,
corrosive, or connected
loosely.

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 (electrical angle) changes
as the motor rotates.

Re-weld, fasten or replace the
encoder cable.

8. The servo drive is
faulty.

The fault persists after the motor cables are disconnected
and the servo drive is powered on again.

Replace the servo drive.

9. 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.

E1.206: Switching-frequency abnormal

Cause:

Abnormal motor control

E1.208: FPGA sampling operation timeout

Cause:
Find the cause based o

n the internal fault code (200B-2Eh).

Possible 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.

pair cable.

Use the recommended encoder cable. If a non-
standard cable is used, check that it complies
with the specifications and is a shielded twisted

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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Possible 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:
Rule out causes 1/2/3.

Handle accordingly based on causes 1/2/3.

E1.210: Output to-ground short-circuit

Cause:

The servo drive detects abnormal motor phase current or bus voltage during self-check at power-on.

Possible Cause

Confirming Method

Corrective Action

1. The servo drive power
cables (UVW) are short-
circuited to ground.

Disconnect the motor cables, and measure whether the servo
drive power cables (UVW) are short-circuited to ground (PE).

Re-connect these
cables or replace them.

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 error

Cause:

Incorrect UVW phase sequence is detected during angle auto-tuning.

Possible Cause

Confirming Method

Corrective Action

Power cable sequences
are incorrect.

Check whether power cable sequence are correct.

Change any two phase sequences
and perform angle auto-tuning
again.

E1.234: Runaway
Cause:

The torque reference direction is in reverse to the speed feedback direction in torque control mode.

The speed feedback direction is in reverse to the speed reference direction in position or speed

control mode.

Possible Cause

Confirming Method

Corrective Action

1. UVW phase sequence is
incorrect.

Check whether the servo drive power cables are
in the same phase sequence as the servo drive
UVW cables and motor UVW cables.

Connect the UVW cables
according to the correct
sequence.

2. The initial phase of the motor
rotor detected is incorrect due to
interference signal at power-on.

The UVW phase sequence is correct, but E1.234
occurs when the servo drive is turned on.

Power on the servo drive
again.

3. The encoder model is set
incorrectly or the wiring is
incorrect.

View the servo drive and servo motor nameplates
to check that the equipment used is Inovance
IS810N-INT series servo drive and 20-bit
matching servo motor.

Use the matching servo drive
and servo motor. Correct the
motor model, encoder type,
and encoder wiring.

4. The encoder cable is
incorrectly wired, corrosive, or
inserted loosely.

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
(electrical angle) changes as the motor rotates.

Re-weld, fasten or replace the
encoder cable.
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E1.400: Main circuit overvoltage

Cause:

The DC bus voltage exceeds overvoltage threshold.

380 V drive: normal value:

540 V, overvoltage threshold: 820 V

Possible 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 V to 440 V
Allowed error: -10% to 10% (342 V to 484 V)

Replace or adjust the
power supply according to
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.

3. 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.

4. 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 R and ©

and check whether the DC bus voltage is normal
and smaller than 200B-1Bh.

Contact Inovance for technical
support.

5. 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 circuit undervoltage

Cause:

The DC bus voltage is lower than the overvoltage threshold.

For 380 V drive, the normal value is 540 V and the overvoltage threshold is 350 V.

Possible Cause Confirming Method Corrective Action
1. The main power supply Check whether the voltage on the power supply side complies with the
is unstable or power failure following specifications:
oceurs. 220 V drive:
380 V drive:
2. Instantaneous power failure | Effective value: 380 V to 440 V Improve the

occurs.

Allowed error: -10% to 10% (342 V to 484 V). Measurement is required for | power capacity.

three phases.

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 drop.

Check whether 200B-1Bh (Bus voltage) complies with the following

specifications:

4. The servo drive is faulty.  |380 V drive: 200B-1Bh < 350 V/ Replace the
N L 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.

Possible 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.

sequence.

Connect the UVW cables according to the correct
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Possible Cause

Confirming Method

Corrective Action

2. The setting of
200A-09h is incorrect.

Check whether the overspeed threshold is
smaller than the actual maximum motor speed.
Overspeed threshold = 1.2 times maximum
motor speed (200A-09h = 0).

Overspeed threshold = 200A-09h (200A-09h #
0, and 200A-09h < 1.2 times maximum motor
speed).

Re-set the overspeed threshold according to actual
mechanical requirement.

3. The input reference
is higher than the
overspeed threshold.

Check whether the motor speed corresponding
to the input reference exceeds the overspeed
threshold.

Position control mode:

In CSP mode, view the gear ratio
6091-01h/6091-02h to check the position
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.

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.

Position control mode:

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 increase the
acceleration/deceleration ramp (6083h, 6084h).
HM: Decrease 6099-01h and 6099-02h, or increase
the acceleration/deceleration ramp (609Ah).

Decrease the gear ratio according to 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 running conditions.

5. The servo drive is
faulty.

The fault persists after the servo drive is
powered on again.

Replace the servo drive.

E1.602: Angle auto-tuning failure

Cause:

Abnormal jitter is reported by the encoder during the angle auto-tuning.

Possible Cause

Confirming Method

Corrective Action

Abnormal encoder
feedback data

Check if the encoder communication is interfered.

Check the encoder hardware
wiring

E1.610: Servo drive overload

Cause:

Heat accumulation of the servo drive reaches the fault threshold.
E1.620: Motor overload

Cause:

Heat accumulation of the motor reaches the fault threshold.

Possible Cause

Confirming Method

Corrective Action

poor contact.

1. Wiring of the motor and
encoder is incorrect or in

diagram.

Check wirings between the servo drive,
motor and encoder according to the correct wiring

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.

servo
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Possible Cause

Confirming Method

Corrective Action

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.

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 protection for locked-rotors

Cause:

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.

Possible Cause

Confirming Method

Corrective Action

1. Power output (UVW)
phase loss or incorrect
phase sequence occurs in
the servo drive.

check the motor wirings.

Perform motor trial run when there is no load and

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 commissioni
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.

ng

Rule out 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.

Possible 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
overload fault.

View the fault records
(set 200B-22h and view

Change the fault reset method. After overload
occurs, wait 30s and then perform the reset

the |200B-23h) and check whether an operation. Increase the capacity of the servo

overload fault/warning (E1.610,
E1.620, E1.630, E1.650) occurs.

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 fault

The fault persists after restart and

Y- 110 minutes after powering off.

Replace the servo drive.

E1.660: The motor temperature is too high.

Cause:

The motor temperature exceeds the set point.

Possible Cause

Confirming Method

Corrective Action

1. PTC signal cable is
not connected.

2. PTC detection circuit
is abnormal.

Check whether the PTC signal cable
is connected correctly. Disconnect the

Improve the cooling conditions for the servo
drive to reduce the ambient temperature.

cable and measure the resistance of
PTC resistor. If the motor temperature
reaches the warning temperature, the
resistance should be larger than 2

KQ, whereas the resistance should be
larger than 300 Q if the motor is at room
temperature.

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.

E1.661: NTC disconnection

Cause:

The drive temperature d

etection circuit is abnormal.

Possible Cause

Confirming Method

Corrective Action

The drive temperature
detection circuit is
abnormal.

Check whether HOB-27 (Drive temperature) of a
corresponding shaft remains at 12°C.

Replace the servo drive.

E1.731: Encoder battery failed

Cause:

The battery voltage of the absolute encoder is lower than 3.0 V.

Possible Cause

Confirming Method

Corrective Action

during power-off.

The battery is not connected

power-off.

Check whether the battery is connected during

Set 200D-15h to 1 to remove the
fault.

encoder is too low.

The battery voltage of the

Measure the battery voltage.

Use a new battery of matching
voltage.
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E1.733: Encoder multi-t
Cause:

urn counting error

Encoder multi-turn counting error

Possible Cause

Confirming Method

Corrective Action

The encoder is faulty.

Set 200D-15h to 2 to remove the fault. E1.733 persists
after Next power-on.

Replace the motor.

E1.735: Encoder multi-t

urn counting overflow

Possible Cause

Confirming Method

Corrective Action

The absolute encoder
rotates over 32767
revolutions in a single
direction in linear mode.

encoder.

View HOB70 and check whether

the encoder continues to run in this
direction after the value reaches 32767.
2) The rotation

be recorded.

View the operating instructions of the absolute

1) This fault can be shielded in the case that
no multi-turn absolute position but the running
absolute position needs to be recorded;

mode must be used in the case

that the single-turn absolute position needs to

E1.740: Encoder interfe
Cause:

rence

The encoder communication has been interfered, resulting in an error in the communication process.

Possible 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.

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: Data read/written by the encoder being abnormal

Cause:

Internal parameters of the encoder are abnormal.
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Possible Cause

Confirming Method

Corrective Action

1. The serial incremental
encoder cable is
disconnected or loose.

Check the wiring.

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 serial incremental
encoder parameters are
abnormal.

If the servo drive is powered off and on
several times but the fault persists, it
indicates the encoder is faulty.

Replace the servo motor.

E1.B00: Excessive position deviation

Cause:

The position deviation is larger than the setting of 6065h in position control mode.

Possible 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.

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.
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Possible Cause

Confirming Method

Corrective Action

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.

E1.B01: Abnormal position reference increment

Cause:

The target position increment in CSP mode is too large.

Possible 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.

the target position is not
aligned with the current
position.

2. Before switching modes,

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

is not aligned with the
current position.

enabled, the target 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.

is abnormal.

4: The target position value

After the soft limit function is used, the target
position overflows near 231-1 or -231.

After any hardware limit signal is valid, 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 between [-231,
231-1].

5. The gear ratio setting i
unreasonable.

Check whether the 6091-01h and 6091-02h

are set incorrectly.
s
Check whether scaling factors of the host

controller associated with machine and motor
encoder are set incorrectly.

Modify gear ratio and host 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/10000, 4000 x encoder resolution/10000).

Possible Cause

Confirming Method

Corrective Action

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 based on the
required range.

E1.D09: Incorrect software position setting

Cause:

The lower limit of the software position is greater than the upper limit.

Possible 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.
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E1.D10: Incorrect home position setting

Cause:

The home offset exceeds the soft limit.

Possible Cause

Confirming Method

Corrective Action

The home 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: Homing warning

Cause:

When using the homing function, home is not found within the time set in 2005-24h.

Possible Cause

Confirming Method

Corrective Action

1. The home switch fails.

There is only high-speed searching and

operation.

no low-speed searching during the homing

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 DI 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.

short.

2. The search time is too

2005-24h is too short.

Check whether the time for homing set in

Increase 2005-24h.

high speed is too small.

3. The speed for searching
for the home switch signal at

a very long time of finding home switch.

Check the distance from the initial position
of homing to the home switch. Then check
whether 6099-01h is too small, resulting in

Increase 6099-01h.

switch is improper.

4. The setting of the home

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.

E1.730: Encoder battery alarm

Cause:

The battery voltage of the absolute encoder is lower than 3.0 V.

Possible Cause

Confirming Method

Corrective Action

The battery voltage of the absolute
encoder is lower than 3.0 V.

Measure the battery voltage.

Replace with a new battery of
the matching voltage.

E1.909: Motor overload warning

Cause:

Accumulative heat of 60Z series 200 W and 400 W motors reaches the warning threshold.

Possible 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 wiring 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.
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Possible Cause

Confirming Method

Corrective Action

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
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.

6. Locked-rotor occurs
due to mechanical
factors, resulting in
large load during
running.

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)

Check whether the running reference is not
0 or very large but the motor speed is 0 in
corresponding mode.

Eliminate mechanical factors.

7. The servo drive is
faulty.

Power off and on the servo drive.

Replace the servo drive if the fault persists

after the servo drive is powered on again.

E1.941: Parameter modification taking effect only after the servo drive is powered on again

Cause:

After parameters with the effective condition "next power-on" are modified, the servo drive prompts the

user to power on again.

Possible Cause

Confirming Method

Corrective Action

Parameters with the effective
condition "next power-on" are

modified.

modified.

Check whether such parameters are

Power on the servo drive again.

E1.942: Parameter storage too frequent

Cause:

The number of parameters modified simultaneously exceeds 200.

Possible Cause

Confirming Method

Corrective Action

A great number of parameters are
modified and stored frequently to
EEPROM (200E-02h = 1)

controller.

Check whether parameters are modified
frequently and quickly by the host

Check the running mode. For
parameters that need not be
stored in EEPROM, set 200E-02h
to 0 before the writing operation of
the host computer.

E1.950: Positive limit switch warning

Cause:

The logic of the DI allocated with FunIN.14: P-OT (positive limit switch) is valid.
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Possible Cause Confirming Method Corrective Action
Check the running mode. In cases
The logic of the D all ith Check whether a Dl is allocated with where security can be ensured,
e logic of the DI allocated wit FunIN.14 (P-OT) in group 2003h. send a reverse reference or rotate

FunIN.14: P-OT (forward limit
switch inhibited) is valid.

Check whether the DI logic is valid in the motor to make the logic of

200B-04h (monitored DI states). the DI allocated with positive limit
switch function invalid.

E1.952: Negative limit switch warning
Cause:
The logic of the DI allocated with FunIN.15: N-OT (negative limit switch) is valid.

Possible Cause Confirming Method Corrective Action
Check the running mode. In cases
. . Check whether a Dl is allocated with where security can be ensured,
The logic of the Dl allocated with | Fyn|N.15 (N-OT) in group 2003h. send a reverse reference or rotate
FunIN.15: N-OT (negative limit . o .
b T ; Check whether the DI logic is valid in the motor to make the logic of the
switch inhibited) is valid. . . T
200B-04h (monitored DI states). DI allocated with negative limit

switch function invalid.

E1.980: Encoder internal fault
Cause:

An encoder algorithm error occurs.

Possible Cause Confirming Method

Corrective Action

If the servo drive is powered off and on

indicates the encoder is faulty.

An encoder internal fault occurs. several times but the fault still persists, it |Replace the servo motor.

E1.998: Incorrect homing object dictionary
Cause:

Homing mode (6098h) sets an unsupported value.

Possible Cause Confirming Method

Corrective Action

The value of object 6098h is not

Check the setting value of object 6098h.
supported.

Set parameters according to the
specifications.

E1.E20: Ethernet hardware error
Cause:
Ethernet hardware fault

Possible Cause Confirming Method

Corrective Action

If the servo drive is powered off and on

indicates the Ethernet is faulty.

Ethernet hardware error several times but the fault persists, it Replace the servo drive.

E1.E21: MAC address not burned
Cause:
The MAC address of the driver is not burnt.

Possible Cause Confirming Method Corrective Action
The drive does not burn the MAC address Contact the manufacturer's
The MAC address is not burned. if the fault persists after the servo drive is . )
. technical service personnel.
powered off and on several times.
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7.2.5 Troubleshooting of Communication Faults

This part describes how to rectify communication faults.

E1.E08: Synchronization loss

Cause:

The masters synchronization signal is abnormal during communication.

Possible Cause

Confirming Method

Corrective Action

1. The slave station's
receiving signal is abnormal
during synchronous
communication.

Check whether a shielded twisted pair
cable is used as the communication
cable.

Check whether the servo drive is well
grounded.

Check whether drive's Ethernet port is
damaged.

Use a shielded twisted pair cable.

Connect the cable according to wiring
instructions.

Check the network connection state
through the first LED on the left.

2. The master's transmitting
signal is abnormal

during synchronous
communication.

The synchronization clock of the host
controller is not valid.

The synchronization clock error of the
host controller is too large.

Measure the synchronization cycle
by background oscilloscope or actual
oscilloscope:

If the synchronization cycle is 0, it indicates
the synchronization clock of the host
controller is not valid. First, check whether
the network cable connects all slaves s

in accordance with entering from the IN
port and going out from the OUT port;

then restart the network. But if the network
cable connection sequence is correct,
restart the network directly.

If it is not 0 and within the permissible
fluctuation range (2 us) of the servo drive,
increase the permissible interruption loss
times (200E-21h) of the slave station.

3. When the servo is
enabled, the network
switches from OP to non-
OP.

Check whether the network state has
switched from OP to non-Op.

Check the host computer network status
switchover program.

E1.E09: No synchronization signal

Cause:

The host controller is not configured with distributed clock (DC).

Possible Cause

Confirming Method

Corrective Action

1. Incorrect configuration of
master communication: the
synchronization clock is not
configured correctly.

Replace with a master, for example, the
PLC of Beckhoff or Omron.

Modify the configuration of master
communication.

2.The IN and OUT network
interfaces of EtherCAT
communication are
connected reversely.

Check IN and OUT network interfaces to
ensure they are connected correctly.

Connect IN and OUT network interfaces
correctly.

3. The slave controller chip
is damaged.

If the problem is not solved after replacing
the master, measure the synchronization
signal generated by the slave control

chip using an oscilloscope. If there is no
signal, it indicates the slave control chip
is damaged.

Return to the factory to replace the
damaged slave controller chip.
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E1.E11: ESI configuration file not burned
Cause:

The ESI configuration file is not burned.

Possible Cause Confirming Method Corrective Action
1. The equipment configuration file |When the host computer scans the slave |Burn the equipment configuration
is not burnt. station, the ID of the salve is empty. file.
2. The servo drive is faulty. Servo drive fault Replace the servo drive.

E1.E13: Synchronization cycle configuration error
Cause:

After the system switches over to running mode, the synchronization cycle is not an integer multiple of
reference scheduling cycles.

Possible Cause Confirming Method Corrective Action

Change the setting of the synchronization
cycle to the integer multiples of the reference
scheduling cycle.

The synchronization cycle is not
an integer multiple of reference
scheduling cycles.

Check the setting of the

o Remark:
synchronization cycle.

The reference scheduling cycle can be
calculated by factory parameters (H0160 and

H0161).
E1.E15: Synchronization cycle error being too large
Cause:
The synchronization cycle error exceeds the threshold.
Possible Cause Confirming Method Corrective Action
Measure the synchronization cycle of the
controller.
The controller has a large Measure the synchronization cycle Increase the factory parameter
synchronization cycle error. |through a digital oscilloscope or the (200E-21h).
oscilloscope function in the Inovance
servo commissioning software.
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Appendix 1 List of Object Groups

Parameter Address Structure

Parameter access address: Index + Subindex, both are hexadecimal data.

The CiA402 protocol has the following constraints on the parameter address.

Index (Hex) Description
0000-0FFF Data type description
1000-1FFF CoE communication object
2000-5FFF Manufacturer-defined object
6000-9FFF Sub-protocol object
A000-FFFF Reserved

The IS810N-INT servo drive has two drive modules on one axis, and each module supports the same
parameter, except for 1000h-1FFFh whose CoE communication object is the common parameters of these
two modules. Unless otherwise specified, 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)

For example:

- Module 1 Module 2
Manufacturer-defined 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

Index | Sub-index PDO Data .
) i) Name Access Mg | e Unit | Data Range Default
1000 00 Device type RO NO UINT32 | - - 0x00020192
1008 | oo | Manufacturer device RO | NO ; ; ; IS810N-ECAT
name
1009 00 Manyfacturer hardware RO NO R R ; Depend on thg
version software version
100A 00 Manyfacturer software RO NO R R } Depend on thg
version hardware version
ID Object
0o |Mighest sub-index RO | NO |UNT8| - - 0x04
101 supported
018 ™01 |Vendor ID RO | NO |UINT32| - - 0x00100000
02 Product code RO NO UINT32| - - 0x000C0308
03 Revision number RO NO UINT32 | - - 0x00010000
Factory Software Version
00 Number of Sync Manager RO NO UINTS R ) 0x04
channels
1C00 01 Communication type SMO| RO NO UINT8 | - - 0x01
02 Communication type SM1| RO NO UINT8 - - 0x02
03 Communication type SM2| RO NO UINT8 - - 0x03
04 Communication type SM3| RO NO UINT8 - - 0x04
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Index | Sub-index PDO Data .
(hex) (hex) Name ‘Access Mapping||. Type ‘ Unit | Data Range ‘ Default
RPDO1 Mapping Object
Number of mapped
00 objects in RPDO1 RW NO UINT8 0to OX0A  |0x05
. . 0to
01 1st mapping object RW NO UINT32 OXFFFFFFFF 0x60400010
. . 0to
02 2nd mapping object RW NO UINT32 0x60600008
OXFFFFFFFF
. . Oto
03 3rd mapping object RW NO UINT32 OXFFFFFFFF 0x607A0020
0to
04 4th mapping object RW NO UINT32 0x60B80010
OXFFFFFFFF
1600 . ) 0 to
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 OXFFFFEFEF |~
. . 0to
08 8th mapping object RW NO UINT32 -
OxFFFFFFFF
. . 0to
09 9th mapping object RW NO UINT32 OXFFEFFFFF |
. . Oto
0A 10th mapping object RW NO UINT32 -
OxFFFFFFFF
RPDO11 Mapping Object
Number of mapped
00 objects in RPDO11 RW NO UINT8 0to OXxOA |0x05
. . 0to
01 1st mapping object RW NO UINT32 OXFFFFFFFF 0x68400010
0to
02 2nd mapping object RW NO UINT32 0x68600008
OxFFFFFFFF
. . 0to
03 3rd mapping object RW NO UINT32 OXFFEFFFFE 0x687A0020
0to
04 4th mapping object RW NO UINT32 0x68B80010
OxFFFFFFFF
1610 . h 0to
05 5th mapping object RW NO UINT32 OXFFFFFFFF 0x68FF0020
. . 0to
06 6th mapping object RW NO UINT32 -
OxFFFFFFFF
. . 0to
07 7th mapping object RW NO UINT32 OXFFEFFFFE |-
. . 0to
08 8th mapping object RW NO UINT32 -
OxFFFFFFFF
. . 0to
09 9th mapping object RW NO UINT32 OXFFEFFFFF |-
. . 0to
0A 10th mapping object RW NO UINT32 -
OxFFFFFFFF
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Index | Sub-index PDO Data .
(hex) (hex) Name ‘Access Mapping||. Type ‘ Unit | Data Range ‘ Default
TPDO1 Mapping Object
Number of mapped
00 objects in TPDO1 RW NO UINT8 - 0to OX0OA  |0x0A
. . 0to
01 1st mapping object RW NO UINT32 | - OXFFEFEFEF 0x603F0010
0to
02 2nd mapping object RW NO UINT32| - 0x60410010
OxFFFFFFFF
. . 0to
03 3rd mapping object RW NO UINT32| - OXFFFFFFFF 0x60610008
0to
04 4th mapping object RW NO UINT32| - 0x60640020
OxFFFFFFFF
1A00 ; . 0to
05 5th mapping object RW NO UINT32 | - OXFFEFEFEF 0x606C0020
0to
06 6th mapping object RW NO UINT32| - 0x60B90010
OxFFFFFFFF
. . Oto
07 7th mapping object RW NO UINT32 | - OXFFFFFFFF 0x60BA0020
0to
08 8th mapping object RW NO UINT32| - 0x60BC0020
OxFFFFFFFF
. . 0to
09 9th mapping object RW NO UINT32| - OXFFFFFFFF 0x60F40010
Oto
0A 10th mapping object RW NO UINT32| - 0x60FD0010
OxFFFFFFFF
TPDO11 Mapping Object
Number of mapped
00 objects in TPDO11 RW NO UINT8 - 0to OXOA  |0x0A
. . 0to
01 1st mapping object RW NO UINT32| - OXFFEFEFEF 0x683F0010
Oto
02 2nd mapping object RwW NO UINT32| - 0x68410010
OxFFFFFFFF
. . 0to
03 3rd mapping object RW NO UINT32 | - OXFFFFFFEF 0x68610008
0to
04 4th mapping object RW NO UINT32| - 0x68640020
OxFFFFFFFF
1A10 f . 0to
05 5th mapping object RW NO UINT32| - OXFFFFFFFF 0x686C0020
0to
06 6th mapping object RW NO UINT32| - 0x68B90010
OxFFFFFFFF
. ) 0to
07 7th mapping object RW NO UINT32| - OXFEFEFFEF 0x68BA0020
0to
08 8th mapping object RW NO UINT32| - 0x68BC0020
OxFFFFFFFF
. ] 0to
09 9th mapping object RW NO UINT32| - OXFFFFFFFF 0x68F40010
0to
0A 10th mapping object RW NO UINT32| - 0x68FD0010
OxFFFFFFFF
Sync Manager 2_Assigned RPDO
Number of assigned
00 RPDOs RW NO UINT8 - 0to 0x02 |0x02
1C12 1st PDO mapping object
01 index of assigned RPDO RW YES |UINT16| - 0 to OXFFFF |0x1600
Index for Object 2 of
02 assigned RPDO RW YES |UINT16| - 0 to OXFFFF |0x1610
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Index | Sub-index PDO Data .
(hex) (hex) Name ‘Access Mapping||. Type ‘ Unit | Data Range Default
Sync Manager 2_Assigned TPDO
Number of assigned
00 TPDOs RW NO UINT8 - 0to0x02 |0x02
1C13 i
o1 |MndexforObject 1 of RW | YES |UINT16| - | OtoOxFFFF |0x1A00
assigned TPDO
02 |Mndexfor Object2 of RW | YES |UINT16| - | OtoOXFFFF |0x1A10
assigned TPDO
Sync Manager 2 Synchronization Output
Number of
00 synchronization RO NO UINT8 - - 0x20
parameters
01 Synchronization type RO NO UINT16| - - 0x0002
02 Cycle Time RO NO |UINT32| ns - 0
1C32 04 Synchronization types RO NO UINT16 | - ; 0x0004
supported
05 Minimum cycle time RO NO UINT32 | ns - 0x000F4240
06 g;'g”'at"’” and copy 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
01 Synchronization type RO NO UINT16 - 0x0002
02 Cycle Time RO NO UINT32 | ns - 0
1C33 04 Synchronization types RO NO UINT16| - ) 0x0004
supported
05 Minimum cycle time RO NO UINT32 | ns - 0x000F4240
0 | Calculation and copy RO | NO |UINT32| ns - -
09 Delay time RO NO UINT32 | ns - -
20 Synchronization error RO NO BOOL - - -
Object Group 6000h
Object group 6000h contains objects related to the supported sub-protocol DSP 402.
Index i3 PDO | Data Setting | Effective
index Name Access . Unit Data Range Default s L
(hex) (hex) Mapping| Type Condition | Condition
603F| 00 |Error code RO TPDO |UINT16 - - - - -
6040| 00 |Control word RW | RPDO |UINT16 - 0 to OXFFFF 0 rﬁﬁ:i’:% Immediate
6041 00 |Status word RO TPDO |UINT16 - - - - -
605A| 00 |Quick stop mode RW NO | INT16 - 0 to 0x07 0x02 r'ﬂﬁ:i':% At stop
Stop mode at OxFFFD~ During
605C| 00 S-ON off RW NO INT16 - 0x00001 0 running At stop
605D| 00 |Halt mode RW NO | INT16 - 0x01 to 0x03 0x01 During | af st0p
running
Stop mode at OxFFFB~ During
605E| 00 No. 2 fault RW NO INT16 - 0x02 0x02 running At stop
6060| 00 |Servo mode RW | RPDO | INTS - 0 to 0X0A 0 buring )\ mediate
running
goe1| oo |Rumningmode | o | 1ppo | INTS - - - - -
display
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Sub- . .
lieiexs index Name Access PDQ [DEiE) Unit Data Range Default Sett[r'!g Effec'tl'v e
(hex) (hex) Mapping| Type Condition | Condition
gos2| oo |Position RO | TPDO | INT32 | Reference - - - -

reference unit
6063| oo |Position RO | TPDO | INT32| Encoder - - - -
feedback unit
6o64| oo |Fosition RO | TPDO | INT32 | Reference - - - -
feedback unit
Threshold
for excessive Reference 0to During .
6065| 00 position RW RPDO | UINT32 unit OXFFEFFFFF 0x00300000 running Immediate
deviation
Time window
6066| 00 |[Of Sxcessive RW | RPDO |UINT32| ms | 0to OXFFFF 0 buring ) mediate
position running
deviation
Position arrival Reference 0to During .
6067 | 00 threshold RW RPDO |UINT32 unit OXFFFFFFFF 0x000002DE running Immediate
eoes| oo |Fosiionamival | oy | Rppo |UINT16|  ms | 0to OXFFFF 0 puring | ediate
window time running
606C| 00 |Actual speed RO | TPDO | INT3g | Reference - - - -
606D| 0 | nreshold for RW | RPDO |UINT16| rpm |0 to OXFFFF 0X0A During |, 1 ediate
speed arrival running
606E| 0o |lmewindowfor| vy | pppo |UINT16|  ms | O to OXFFFF 0 During |y ediate
speed arrival running
Threshold for Durin
606F | 00 |zero speed RW RPDO | UINT16 rpm 0 to OXFFFF 0x0A running Immediate|
signal 9
Time window Durin
6070| 00 |for zero speed RwW RPDO |UINT16 ms 0 to OxFFFF 0 running Immediate
signal 9
0xF448 During .
0
6071| 00 |Targettorque RW RPDO | INT16 0.1% _0xOBB8 0 running Immediate
o72| oo |Maximumiorquel oy | Rppo |UINT16|  0.1% | 0to0xOBBS| 0xOBBS During | ediate
reference running
6074 | 00 |Torque referencel RO TPDO | INT16 0.1% - 0 - -
6077 | 00 |Actual torque RO TPDO | INT16 0.1% - 0 - -
Reference 0x80000000 During
607A| 00 |Target position RW RPDO | INT32 unit to 0 runnin Immediate
OXTFFFFFFF 9
Reference 0x80000000 During
607C| 00 [Home offset RW RPDO | INT32 unit to 0 runnin Immediate|
O0x7FFFFFFF 9
Software Absolute Position Limit
oo |Numberofsub-| oo NO | UINTS - - 0x02 - -
indexes
Minimum Reference 0x80000000 Durin
607D| 01 osition limit RW RPDO | INT32 unit to 0x80000000 running Immediate
P O0x7FFFFFFF 9
Maximum Reference 0x80000000 During
02 osition limit RW RPDO | INT32 unit to Ox7FFFFFFF runnin Immediate
P OXTFFFFFFF 9
607E| 0p |Reference RW | RPDO | UINT8 - 0 to OXFF 0 puring ) ediate
polarity running
] Reference 0to During .
607F| 00 |Maximum speed| RW RPDO | UINT32 unit's OXFFFFFEFF 0x06400000 running Immediate
Profile running User speed 0to During .
6081 00 speed RW RPDO | UINT32 unit OXFFEFEFEF 0 running Immediate
6083| oo |Profile RW | RPDO |UINT32| Reference Oto 0x682AAAAG | PUTNY | jmediate
acceleration unit/s2  |OxFFFFFFFF| running
Profile Reference Oto During .
6084 | 00 deceleration RW RPDO |UINT32 unitls2 | OXFFFFFFFF 0x682AAAA6 running Immediate
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Sub- . .
lieiexs index Name Access PDQ [DEiE) Unit Data Range Default Sett[r'!g Effec'tl'v e
(hex) (hex) Mapping| Type Condition | Condition
Quick and User 0to Durin
6085| 00 |immediate RW RPDO | UINT32|acceleration 0xAD9C71C0 "9 | |mmediate
N : OxFFFFFFFF| running
deceleration unit
6086| 00 |Rumningeurve | oy | Rppo | INT16 - 0x8000 to 0 puring -y ediate
selection OX7FFF running
6087 | 00 |Torque ramp RW | RPDO |UINT32| 0.1%/s Oto OxFFFFFFFF|  PUTN9 e diate
) OxFFFFFFFF| running
Gear Ratio
oo |Numberofsub- | gq NO | UINT8| Uint8 - 0x02 - -
indexes
6091 . Oto During .
01 |Motor resolution| RW RPDO | UINT32 - OXFFFFFFFF 1 running Immediate|
Load shaft 1- During .
02 resolution RwW RPDO | UINTS2 } OxFFFFFFFF| ! running Immediate
6098| 00 |Homingmethod| RW | RPDO | INT8 - 0x01 to 0x01 During |, e diate
0x023 running
Homing speed
oo |Numberofsub- | gq NO | UINTS - - 0x02 - -
indexes
High-speed
6099 search for Reference 0to During )
01 | deceleration RW | RPDO |UINT32) "= s ™ |oxrrrFFEFF| XO0TAAMAB) [ ing |Immediate
point
Low-speed Reference 0to During .
02 homing RW RPDO |UINT32 unit/s OXFFFFFFFF 0x0002AAAB running Immediate
Acceleration at Reference 0to During .
609A| 00 homing RW RPDO |UINT32 unit's> | OXFFFFFFEF 0x0A6AAAAA running Immediate|
Reference 0x80000000 During
60B0O| 00 |Position offset RW RPDO | INT32 nit to 0 runnin Immediate|
Y Ox7FFFFFFF 9
Reference 0x80000000 Durin
60B1| 00 |Speed offset RW RPDO | INT32 unit/s to 0 running Immediate|
Ox7FFFFFFF 9
60B2| 00 |Torque offset RW | RPDO | INT16| 0.1% OxF448- 0 During |, 1 ediate
0x0BB8 running
60B8| 0o |Touchprobe RW | RPDO |UINT16 - 0 to OXFFFF 0 During | mediate
mode running
60Bg| oo |Touch probe RW | RPDO |UINT16| - ; 0 - ;
status
Value of rising Referen
60BA| 00 |edge positionof | RW | RPDO | INT32 | ~eference - 0 - -
unit
touch probe 1
Value of falling Reference
60BB| 00 |edge positionof | RW RPDO | INT32 X - 0 - -
unit
touch probe 1
Value of rising Reference
60BC| 00 |edge positionof | RW RPDO | INT32 X - 0 - -
unit
touch probe 2
Value of falling Reference
60BD| 00 |edge positionof | RW RPDO | INT32 - - 0 - -
unit
touch probe 2
Count value of
60D5| 0x00 |rising edge of RO RPDO |UINT16 - - 0 - -
touch probe 1
Count value of
60D6| 0x00 |falling edge of RO RPDO |UINT16 - - 0 - -
touch probe 1
Count value of
60D7 | 0x00 |rising edge of RO RPDO |UINT16 - - 0 - -
touch probe 2
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Sub- i i
Index| ;jex Name Access PDQ DEfE Unit Data Range Default Sett[r'!g Effec't i
(hex) (hex) Mapping| Type Condition | Condition
Count value of
60D8| 0x00 |falling edge of RO RPDO |UINT16 - - 0 - -
touch probe 2
goE0| oo |Positvetoraue | gy | RPDO |UINT16| 01% | 0to0x0BB8| 0x0BBS | PUNI |immediate
limit running
60E1| o0 |Negafivetoraue)| o | Rppo |UINTIE|  0.4% | 0to 0xOBB8| 0x0BBS puring |y e diate
limit running
Supported Homing Methods
Number of sub-
00 indexes of RO NO UINTS8 - - 0x1F - -
the supported
homing mode
o1 |stsupported RO | NO |UINT16 - - 0x0301 - -
homing method
02 |2ndsupported | oo | NG |UINTIE| - - 0x0302 - -
homing method
03 ﬁfd supported | o | NG | UINT16 - - 0x0303 - -
oming method
04 |Hhsupported | ph | No | UINT16 - - 0x0304 - -
homing method
05 |dthsupported | ph | N UINT16 - - 0x0305 - -
homing method
6th supported - - - -
60E3 06 homing method RO NO |UINT16 00308
o7 |/thsupported | pq | No | UINT16 - - 0x0307 - -
homing method
08 ﬁth supported RO NO |UINT16 - - 0x0308 - -
oming method
09 9th slupported RO NO UINT16 - - 0x0309 - -
homing method
0A 10thlsupported RO NO UINT16 - - 0x030A - -
homing method
op |!Mthsupported | g | No |UINTIE| - - 0x030B - -
homing method
oc [12thsupported | g | No | UINTI6 - - 0x030C - -
homing method
op | 13th supported | NO |UINT16 - - 0x030D - -
homing method
OE 14thlsupported RO NO UINT16 - - 0x030E - -
homing method
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Sub- i i
Index| ;jex Name Access PDQ DEfE Unit Data Range Default Sett[r'!g Effec't i
(hex) (hex) Mapping| Type Condition | Condition
OF 15thlsupported RO NO UINT16 _ - 0x030Fh - -
homing method
10 |16thsupported [ oo | NG | UINTI6 - - 0x0310 - -
homing method
1 17thlsupported RO NO |UINT16 - - 0x0311 - -
homing method
12 18thlsupported RO NO UINT16 - - 0x0312 - -
homing method
13 19thlsupported RO NO UINT16 - - 0x0313 - -
homing method
14 |20thsupported | oo | NG UINT1E - - 0x0314 - -
homing method
15 |21th supported RO NO |UINT16 R - 0x0315 - -
years |homing method
16 22thlsupported RO NO |UINT16 - - 0x0316 - -
homing method
17 [23thsupported | g | o | UINTI6 - - 0x0317 - -
homing method
60E3
1g |24thsupported | po | No |UINTIE - - 0x0318 - -
homing method
19 |2Bthsupported | oo | o yNTIE| - - 0x0319 - -
homing method
1A 26thvsupported RO NO UINT16 _ - 0x031A - -
homing method
1B 27thlsupported RO NO UINT16 - - 0x031B - -
homing method
1c 28thlsupp0rted RO NO UINT16 - - 0x031C - -
homing method
1D 29thlsupported RO NO UINT16 - - 0x031D - -
homing method
1E 30th supported RO NO | UINT16 - - 0x031E - -
homing method
1F 31thlsupported RO NO UINT16 N - 0x031F - -
homing method
60E6| 00 Actual p_osition RW NO |UINT16 - 0to1 0 Duri_ng Immediate|
calculation mode| running
60F4| 0o |Fosifion RO | RPDO | INT32 | Reference - - - -
deviation unit
60FC| 0o |Position RO | TPDO | INT32 | Encoder - - - -
reference unit
60FD| 00 |DlI state RO RPDO |UINT32 - - - - -
Digital Output
00 |DO state RO NO | UINT8 - - 0x02 - -
- Oto During :
60FE -
01 |Physicaloutput | RW | RPDO | UINT32 OXFFFFFEEF 0 running | Immediate
Physical output 0to During :
92 | enabled RW | NO JUINTS2) - |oxFFFFFFFF 0 running _|'MMedate
Reference | 0X80000000 Durin
60FF| 00 |Targetspeed RW | RPDO | INT32 | "€ to 0 running | mmediate
Ox7FFFFFFF 9
6502| 00 i‘;‘;’;"”ed dive | Ro | NO |UINT32 - - 0x000003AD - -
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Object Group 2000h

Paramete

r Group

Hexadecimal | Decimal Name Opt,or) Setting Range| Default M"!' Width Cliemgs Eﬁgctlve
Description Unit Mode Time
Group| Index | Parameter
01h | HO0-00 |Motor SN - 01065535 | 14000 | 1 | 16bits| Atstop | Xt
power-on
. 0to .
03h | HO00-02 |Customized SN - oxerrerree | © 1 |32bits| - -
05h | H00-04 g:f"der version - 0 to 65535 0 0.1 |16bits| - -
06h | Hoo-05 |Serial encoder - 0 to 65535 0 1 |16bits| - -
motor SN
09h | Hoo-0g |Serial encoder ; 01065535 | 0 1 | 16bits| Atstop | Xt
type power-on
0:220V 1: . Next
0Ah H00-09 |Rated voltage 380 V Oto1 0 1 16 bits | At stop power-on
2000 | ogh | HOO-10 |Rated power - 1 to 65535 75 | 0.01KW| 16 bits| Atstop | Xt
power-on
0Ch | HO0-11 |Rated current - 11065535 | 470 | 0.01A | 16 bits| Atstop | _ NoX
power-on
0Dh H00-12 |Rated torque - 10 to 65535 239 |0.01Nm| 16 bits | At stop Next
power-on
OEh | HO00-13 |Maximum torque - 10t0 65535 | 716 |0.01Nm| 16 bits| Atstop | _\eX!
power-on
OFh | HO0-14 |Rated speed - 1000 6000 | 3000 | 1 RPM| 16 bits| Atstop | _ N&X
power-on
10h H00-15 |Maximum speed - 100 to 6000 6000 | 1 RPM | 16 bits | At stop Next
power-on
11h H00-16 |Rotor inertia - 1 to 65535 130 0‘012 16 bits | At stop Next
kgcm power-on
Number of pole . Next
12n | HO0-17 | PMOM - 2 to 360 5 1| 16bits| Atstop | oF
13h H00-18 |Stator resistance - 1 to 65535 500 0.001Q| 16 bits | At stop Next
power-on
14h | Hoo-1g |Statorinductance - 11065535 | 327 |0.01mH| 16 bits| Atstop | NoXt
Lg power-on
15h | Hoo-20 |Statorinductance ; 11065535 | 387 |0.01mH| 16 bits| Atstop | X
Ld power-on
Line-to-line back 0.01 . Next
16h | Hoo-21 |cpt > lES o - 11065535 | 3330 | o | 16bits| Atstop | o
) 0.01
17h | Hoo-22 | Toraue coefficient ; 11065535 | 51 | Nm/ | 16bits| Atstop | N
Kt A power-on
rms
2000| 18h | Hoo-23 |E'ectrical constant . 11065535 | 654 |0.01ms| 16 bits| Atstop | Xt
Te power-on
19h | Hoo-24 |Mechanical - 1 to 65535 24 [0.01 ms| 16 bits | Atstop | N
constant Tm power-on
Position offset of 0to . Next
1Dh | H00-28 |/ solute encoder B 4294967295 | 8192 ! 32 bits | At stop power-on
Encoder selection 19: Inovance Next
1Fh | H00-30 20-bit serial | 0to OXOFFF | 0x0013 | 1 | 16 bits| At stop
(HEX) power-on
encoder
20h | HO0-31 |Encoder PPR - 1t 8388608| 1p/Rev| 32 bits | Atstop | _NeX!
1073741824 power-on
22h | Hoo-33 |Electrical angle of - 0103600 | 1800 | 0.4° | 16bits| Atstop | X!
Z signal power-on
26h | Hoo-37 |Absolute encoder - 0 to OXFFFF 0 1 | 16bits| Atstop | Nt
function setting bit power-on
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Parameter Group

Hexadecimal | Decimal Name Dezg:;otr;on Setting Range| Default '\L/JI::t Width Cn:ﬁ:ge Ef_ﬁ:ﬁt;ve
Group Parameter P
2001h/HO1: Drive Parameters
01h | Hot-0p |MCU software - 0 to 65535 0 01 |16bits| - -
version SN
02h | Ho1-01 |FPGAsoftware - 0 to 65535 0 01 |16bits| - -
version
03n | Ho1-02 |EF A Customized ; 01065535 | 0 01 |16bits| - ;
04h | Ho1-03 |CPUO software - 0 to 65535 0 0.1 |16bits| - -
version SN
05h | Ho1-04 |CPU1software ; 01065535 | 0 01 |16bits| - ;
version SN
08h | Hot-o7 |Software test . 010 65535 0 0.01 |16bits| - .
version SN
10001: T3R5
10002: T5R4
10003: T8R4
2001 10004: T012
10005: T017
10006: T021
_ _ 10007: T026
0Bh | Ho1-10 |Drive serial 10008:T032 | 0to 65535 | 10004 1| 16bits| Atstop | N
number power-on
10009:T037
10010:T045
10011:T060
10012:T075
10013:T091
10014:T112
10015:T152
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Parameter Group

Hexadecimal | Decimal Name O"tf°’? Setting Range| Default M"T' Width Cliemgs Effgctlve
Description Unit Mode Time
Group| Index | Parameter
och | Hot-11 |Drive voltage - - 380 1V | 16bits| - -
class
0Dh HO01-12 |Drive rated power - - 300 |0.01 kW] 32 bits - -
OFh | Ho1-14 |Drive maximum - - 300 |0.01kW| 32bits| - -
output power
11h | Ho1-1e |Drive rated output ; ; 1190 | 0.01A| 32bits| - ;
current
13h | Ho1-1g |Drive maximum - - 2380 | 0.01A|32bits| - -
output current
15h | HO1-20 |Carrier frequency - 4000 10 200000 8000 | 1HZ | 16 bits| Atstop | N&X
power-on
16h HO01-21 |Dead zone time - 1 to 2000 300 0.01 us| 16 bits | At stop Next
power-on
D-axis coupling
17h | Hot-z2 |Voltage - 01060000 | 500 | 0.1% | 16 bits| PYI"9 | jmmediate
compensation running
coefficient
Q-axis back EMF Durin
18h HO01-23 |compensation - 0 to 60000 500 0.1% | 16 bits ng Immediate
e running
coefficient
19h | Hot-24 |D-2is current - 01020000 | 500 | 1HZ | 16bits| PUIN9 | jmmediate
loop gain running
D-axis current
1Ah | Hot-25 |!o0pintegral ; 11010000 | 100 | 0.01 | 16bits| 29" | immediate
compensation running
factor
2001 0: Extraction
rate of 32
X 1: Extraction
C_urren_l sampling | ate of 64 ) Next
1Bh HO01-26 |Sinc3 filter data ] . Oto3 0 1 16 bits | At stop ower-on
extraction rate | 2* Extraction P
rate of 128
3: Extraction
rate of 256
1ch | Hot-27 |Qaxis current - 01020000 | 500 | 1HZ | 16bits| PUI"9 | immediate
loop gain running
Q-axis current
1Dh | Ho1-2g |!o0P integral - 11010000 | 100 | 0.01 | 16bits| PUM | immediate
compensation running
factor
Q-axis coupling
1Eh | Ho1-29 |VOtBge - 01060000 | 500 | 0.1% | 16bits| PUINI | jmmediate
compensation running
coefficient
1Fh | Ho1-30 |BuS voltage gain - 50010 1500 | 1000 | 0.1% | 16 bits| Atstop | N
adjustment power-on
21h | Hot-32 |YY sameling ; 11065535 | 32768 | 1 | 16bits| Atstop | N
relative gain power-on
23h | Ho1-34 |Inverterunitover- - 0to 1500 760 | 0.1°C | 16 bits| PUM9 | immediate
temperature point running
25h | Ho1-36 |Currentsensor - 010999999 | 6250 | 0.01A | 32 bits| Atstop | NeXt
range power-on

-251 -



-252 -

Appendix 1 List of Object Groups

Parameter Group . . .
Hexadecimal | Decimal Name O"tf°’? Setting Range| Default M"T' Width Cliemgs Effgctlve
Description Unit Mode Time
Group| Index | Parameter
FPGA phase Next
27h HO01-38 |current protective - 0 to 1000 900 0.1% | 16 bits | At stop
power-on
threshold
DC bus
29h HO01-40 |overvoltage - 0 to 2000 820 1V 16 bits - -
protective point
2Ah | Hot-41 |DC bus voltage - 0102000 | 760 | 1V |16bits| Atstop |Immediate
discharge point
DC bus voltage
2Bh HO01-42 |under pressure - 0 to 2000 350 1V | 16 bits| At stop | Immediate
point
D-axis
35h | Ho1-52 |Proportional gain - 01020000 | 2000 | 1HZ | 16bits| LY | immediate
in performance running
first mode
D-axis integral
36h | Ho1-53 922N , - 11010000 | 100 | 001 | 16bits| P9 | immediate
2001 performance first running
mode
Q-axis
37h | Ho1-54 |Proportional gain - 01020000 | 2000 | 1HZ | 16bits| PY"I | immediate
in performance running
mode
Q-axis integral
38h | Ho1-55 (92NN - 11010000 | 100 | 0.01 | 16bits| PY9 | immediate
performance running
mode
Current loop Next
3%h H01-56 |low pass cutoff - 0 to 65535 11000 1HZ | 16 bits | At stop
power-on
frequency
i 0:32KHZ
3Dh | Hot-go | GA scheduling 0to 1 0 1| 16bits| Atstop | N
frequency 1:16KHZ power-on
Reference 0:4kHZ Next
3Eh H01-61 |scheduling 1:2KHZ Oto2 0 1 16 bits | At stop
frequency power-on
2:1KHZ
2002h/H02 Basic control parameters
0: Speed
mode
1: Position
mode
2002| 01h | Hoz2-0p |COntrolmode 2: Torque 0to 255 9 1| 16 bits| Atstop | Immediate
selection mode
9: EtherCAT
mode
255: The axis
is not used




Appendix 1 List of Object Groups

Parameter Group

Hexadecimal | Decimal Name D O"tf°’? Setting Range| Default M"T' Width Cliemgs Effgctlve
escription Unit Mode Time
Group| Index | Parameter
0: Incremental
mode
1: Absolute
02h H02-01 Absolllne system |position linear| 0to2 0 1 16 bits | At stop Next
selection mode power-on
2: Absolute
position
rotation mode
0: CCW as
the forward
. . |direction ) Next
03h H02-02 |Rotating direction Oto1 0 1 16 bits | At stop
1:CW as power-on
the forward
direction
0: Coast to
stop, keeping
de-energized
state
1: Stop at
zero speed,
Stop mode at limit| keeping ) .
08h H02-07 X R o Oto2 1 1 16 bits | At stop | Immediate
switch signal position lock
state
2: Stop at
zero speed,
keeping de-
energized
2002 state
0: Coast to
stop, keeping
de-energized
state
Stop mode at 1: DB Stop,
09h H02-08 NO1 fault keeping de- Oto2 0 1 16 bits | At stop | Immediate
: energized
state
2: DB Stop,
keeping DB
state
Delay from
0Ah | Ho2-09 |Brake output - 0 to 500 250 | 1ms | 16bits| PUM9 | immediate
ON to command running
received
Delay from brake
0Bh | Hoz-1p |outPut OFF . 50101000 | 150 | 1ms | 16bits| P9 |immediate
to motor de- running
energized
Motor speed
och | Ho-11 |thresholdatbrake 20103000 | 30 | 1RPM| 16 bits| P9 | jmmediate
output OFF in running
rotating state
Delay from S-ON
0Dh | Hoz-12 |Cff to brake output - 1101000 | 500 | 1ms | 16bits| PUTM | immediate
OFF in rotating running
state
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Parameter Group

Hexadecimal

Decimal

Group

Index

2002

10h

Parameter

Name

Option
Description

Setting Range

Default

Min.
Unit

Width

Change
Mode

Effective
Time

H02-15

LED warning
display selection

0: Immediate
output a
warning
information
1: Without
outputting

a warning
information

Oto1

16 bits

At stop

Immediate

11h

H02-16

Brake enabling
switch

0: Off
1: On

Oto1

16 bits

At stop

Immediate

1Fh

H02-30

User Password

0 to 65535

16 bits

During
running

Immediate

20h

H02-31

Parameter
initialization

0: No
operation
1: Restore
factory
settings

2: Clear the
fault record

Oto2

16 bits

At stop

Immediate

21h

H02-32

HOB group
parameter
selection

0to 99

50

16 bits

During
running

Immediate

24h

H02-35

Panel data refresh
rate

0to 20

0

1HZ

16 bits

During
running

Immediate

2Ah

H02-41

Factory password

0 to 65535

0

16 bits

During
running

Immediate

2003h/H03 Term:

inal input paran

neters

2003

03h

H03-02

DI1 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: S-ON
14: Positive
limit switch

15: Negative
limit switch

31: Home
switch

38: Probe 1

0 to 65535

39: Probe 2

16 bits

During
running

At stop




Appendix 1 List of Object Groups

Parameter Group

Hexadecimal | Decimal Name O"tf°’? Setting Range| Default M"T' Width Cliemgs Effgctlve
Description Unit Mode Time
Group| Index | Parameter
0: Active low
1: Active high
2: Rising
edge valid
04h | Hoz.p3 |D!1terminaliogic|s. pajjing Oto4 0 1 | 16bits| YN | At stop
selection edge valid running
4: Both rising
edge and
falling edge
valid
0to 39
05h | Ho3-04 D2ferminal =~ See the 0 to 65535 0 1 | 16bits| YN | At stop
function selection | description of running
HO03-02 option|
Oto4
06h | Ho3-05 |D!2terminallogic |see the Oto4 0 1| 16bits| YN | At stop
selection description of running
HO03-03 option|
(0to 39)
DI3 terminal See the ) During
07h H03-06 functi Jecti e 0 to 65535 0 1 16 bits . At stop
2003 unction selection |description of running
HO03-02 option|
Oto4
08h | Hoa-o7 |D'3terminallogic|see the 0to4 0 1 | 16bits| PUINI | At stop
selection description of running
HO03-03 option|
0to 39
09h | Hos-pg D!4terminal ~ See the 0 to 65535 0 1 | 16bits| YN | At stop
function selection | description of running
HO03-02 option|
Oto4
0Ah | Hoz-og |D!4terminallogic see the 0to4 0 1 | 16bits| PYN9 | At stop
selection description of running
HO03-03 option|
0to 39
DI5 terminal See the ) During
0Bh H03-10 N . 0 to 65535 0 1 16 bits . At stop
function selection |description of running
HO03-02 option|
Oto4
och | Hos-11 |P!5 terminal logic |See the 0to4 0 1 | 16bits| PUINI | At stop
selection description of running
HO03-03 option|
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Parameter Group

Hexadecimal

Decimal

Group

Index

2003

0Dh

Parameter

Name

Option
Description

Setting Range

Default

Min.
Unit

Width

Change
Mode

Effective
Time

HO03-12

DI6 terminal
function selection

0to 39

See the
description of
H03-02 option|

0 to 65535

16 bits

During
running

At stop

OEh

H03-13

DI6 terminal logic
selection

Oto4

See the
description
of H03-03
option.

Oto4

16 bits

During
running

At stop

OFh

HO3-14

DI7 terminal
function selection

0to 39

See the
description of
HO03-02 option|

0 to 65535

16 bits

During
running

At stop

10h

HO03-15

DI7 terminal logic
selection

Oto4

See the
description
of H03-03
option.

Oto4

16 bits

During
running

At stop

11h

H03-16

DI8 terminal
function selection

(010 39)

See the
description of
HO03-02 option|

0 to 65535

16 bits

During
running

At stop

12h

H03-17

DI8 terminal logic
selection

Oto4

See the
description
of H03-03
option.

Oto4

16 bits

During
running

At stop

2004h/H04 Termi

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
11: Fault

nal output parameters

0 to 65535

16 bits

During
running

Upon stop

- 256 -




Appendix 1 List of Object Groups

Parameter Group . . .
Hexadecimal | Decimal Name O"tf°’? Setting Range| Default M"T' Width Cliemgs Effgctlve
Description Unit Mode Time
Group| Index | Parameter
0: Output
low level (L)
when valid
(optocoupler
i switched on i
02h | Hoa-g1 |DO1terminal ) 0to1 0 1 | 16 bits| UM | Ypon stop
logic selection 1: Output running
high level (H)
when valid
(optocoupler
2004 switched off)
0to 11
03h | Hos-p2 |PO2terminal = see the 01065535 | 0 1 | 16bits| PUN9 | ypon stop
function selection description of running
HO04-00 option|
Oto1
04h | Hos-p3 |PO2terminal see the Oto1 0 1| 16 bits| P9 | Ypon stop
logic selection description of running
HO04-01 option|
2005h/H05 Position control parameters
Time constant of
05h H05-04 |first-order low- - 0 to 65535 0 0.1 ms | 16 bits | At stop | Immediate
pass filter
Time constant of
07h H05-06 |moving average - 0 to 1280 0 0.1 ms | 16 bits | At stop | Immediate
filter
0: No speed
feedforward
Speed ;: Ier;t:rnal
14h H05-19 |feedforward P Oto2 1 1 16 bits | At stop | Immediate
) feedforward
control selection
2:60B1
as speed
feedforward
24h | Hos-35 |Duration limit of - 01065535 | 50000 | 0.01s | 16 bits| P9 | immediate
homing running
2005 Position offset in
absolute position 0to . Next
2Fh | HO5-46 | car mode B 4294967295 0 1 32 bits | At stop power-on
(low 32 bits)
Position offset in
absolute position -2147483648— ) Next
81h | HO5-48 |} car mode (high - 2147483647 | ° 1| 32bits| Atstop | e on
32 bits)
33h | Hos-50 |Electronic gear - 11065535 | 1 1 | 16bits| Atstop |Immediate
ratio numerator
34h | Hos.51 |EISctronic gear - 1to 65535 1 1| 16 bits| Atstop | Immediate
ratio denominator
Pulses within
one revolution of Oto
35h H05-52 Ioaq in absolgte - 4294967295 0 1p 32 bits | At stop | Immediate
position rotating
mode (low 32 bits)|
Pulses within
one revolution of
37h | Hos-54 |103d in absolute - 0to 128 0 1p | 32bits| Atstop | Immediate
position rotating
mode (high 32
bits)
2005 0- motor Z
signal
3FH | Hos.e2 |Si9nalsourceof 1. 3Phase Z 0~1 0 0 | 32bits| PY9 | immediate
touch probe frequency- running
division
output signal
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Parameter Group

Hexadecimal | Decimal Name Dezg:;otr;on Setting Range| Default '\L/JI::t Width Cn:ﬁ:ge Ef_ﬁ:ﬁt;ve
Group Parameter P
2006h/H06 Speed Control Parameters
Sveed ref 0: Digital
03h | Hos-02 | FES THIETENCe reference 0to1 0 1 | 16bits| Atstop |Immediate
1: Multi-speed
04h | HO6-03 |Speed reference - -6000 to 6000 200 | 1 RPM | 16 bits raz;'i';% Immediate
Acceleration ramp| Durin
06h H06-05 |time of speed - 0 to 65535 0 1ms | 16 bits running Immediate
reference 9
Deceleration ramp| Durin
07h H06-06 |time of speed - 0 to 65535 0 1ms | 16 bits running Immediate
reference 9
09h | Hoe-0g |Forward speed - 0106000 | 6000 | 1RPM| 16bits| P9 | |mmediate
limit running
0Ah | Hoe-09 |Reverse speed - 0t06000 | 6000 | 1RPM| 16 bits| UMY |immediate
2006 limit running
0: No torque
feedforward
1: Internal
Torque torque Durin
0Ch H06-11 |feedforward feedforward Oto2 1 1 16 bits runnin% Immediate
control selection 2: 60B2 as
the external
torque
feedforward
Jog speed Durin
0Dh HO06-12 |acceleration ramp - 0 to 65535 10 1ms | 16 bits "9 | Immediate
time running
11h | Hoe-1e |Motor rotation - 0101000 | 20 | 1RPM|16bits| PUNY | immediate
speed threshold running
2007h/HO7 Torque control parameters
04h | Ho7-03 | orue reference - -3000t03000, 0 | 0.1% | 16bits| DY | immediate
set by keypad running
Filter time Durin
06h HO7-05 |constant of torque - 0 to 3000 79 0.01 ms| 16 bits running Immediate
reference 9
Filter time Durin
2007 07h H07-06 |constant of 2nd - 0 to 3000 79 0.01 ms| 16 bits running Immediate
torque reference 9
0Ah | Ho7-0g |Internal forward - 003000 | 3000 | 0.1% | 16bits| P9 | immediate
torque limit running
0Bh | Ho7-1p |\Memalreverse - 0103000 | 3000 | 0.1% | 16bits| D" | immediate
torque limit running
10h | Ho7-15 |Emergency siop ; 0103000 | 1000 | 0.1% | 16bits| PYMI | immediate
torque running
Internal speed Durin
14h HO07-19 |limit value for - 0 to 6000 3000 | 1 RPM| 16 bits running Immediate
torque control 9
Internal speed
15h | Ho7-20 |Negative limit - 0106000 | 3000 | 1RPM| 16bits| DU | immediate
value in torque running
control
16h | Ho7-21 | Reference value - 0 to 3000 0 | 01% | 16bits| PYIN | immediate
2007 for torque arrival running
Torque value
17h | Ho7-22 |Outputwhen DO - 0 to 3000 200 | 0.1% | 16 bits| PUM9 | immediate
signal turned on running
at torque arrival
Torque value
18h | Ho7-23 |outputwhen DO - 0 to 3000 100 | 0.1% | 16 bits| P9 | |mmediate
signal turned off running
at torque arrival
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Parameter Group . . .
Hexadecimal | Decimal Name Dezg:;otr;on Setting Range| Default '\L/JI::t Width Cn:ﬁ:ge Ef_ﬁ:ﬁt;ve
Group Parameter P

2008h/H08 Gain Parameters
01h | HO08-00 |Speed loop gain - 11020000 | 250 | 0.1Hz | 16 bits rﬁﬁg;% Immediate
Integral time During
02h H08-01 |constant of speed - 15 to 51200 3183 |0.01 ms| 16 bits . Immediate
Ioop running
" ) . During .
03h H08-02 |Position loop gain - 0 to 20000 400 0.1 Hz | 16 bits running Immediate
04h | Hog-o3 |2nd speed loop - 11020000 | 400 | 0.1Hz | 16 bits| PU M9 | immediate
gain running
Integral time During
05h H08-04 |constant of 2nd - 15 to 51200 2000 |0.01 ms| 16 bits running Immediate
speed loop
06h | Hog-05 |2nd position loop - 01020000 | 640 | 0.1Hz | 16 bits| P9 ||mmediate
gain running
2008 0: The st
gain is fixed
and the P/PI
switchover
is performed
using bit 26 of|
09h | Hos.0 |2nd gainmode |6OFE. Oto1 1 1 | 16bits| PYN9 | mmediate
setting 1: The 1st running
and 2nd gain
switchover is
valid, and the
switchover
condition is
H0809.
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Parameter Group

Hexadecimal

Decimal

Group

Index

0Ah

2008

Parameter

Name

Option
Description

Setting Range

Default

Min.
Unit

Width

Change
Mode

Effective
Time

H08-09

Gain switchover
condition

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
high-speed/
low-speed
thresholds
(PS)

6: Large
position
deviation (P)
7: Position
reference
available (P)
8: Positioning
incomplete
(P)

9: Actual
speed (P)

10: Position
reference

+ actual
available
speed (P)

0to 10

16 bits

During
running

Immediate

0Bh

H08-10

Gain switchover
delay

0 to 10000

50

0.1ms

16 bits

During
running

Immediate

0Ch

H08-11

Gain switchover
level

0 to 20000

50

16 bits

During
running

Immediate

0Dh

H08-12

Gain switchover
hysteresis

0 to 20000

30

16 bits

During
running

Immediate

OEh

H08-13

Position gain
switchover time

0 to 10000

30

0.1 ms

16 bits

During
running

Immediate

10h

H08-15

Load/Rotor inertia
ratio

0 to 12000

100

0.01

16 bits

During
running

Immediate
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Parameter Group

Hexadecimal | Decimal Name O"tf°’? Setting Range| Default M"T' Width Cliemgs Effgctlve
Description Unit Mode Time
Group| Index | Parameter
Filter time Durin
13h H08-18 |constant of speed - 0 to 6400 50 0.01 ms| 16 bits "9 | |mmediate
running
feedforward
14h | Hos-19 |SPeed ) - 0 to 1000 0 0.1% | 16 bits| Y9 | |mediate
feedforward gain running
Filter time Durin
15h H08-20 |constant of torque - 0 to 6400 50 0.01 ms| 16 bits "9 | |mmediate
running
feedforward
16h | Hog-21 |1orue A - 010 2000 0 | 0.1% | 16bits| PYMN9 | jmmediate
feedforward gain running
0: Moving
average filter
disabled
1: Two times
of moving
average
filtering
of speed
feedback
2: Four times
2008 of moving
average
filtering
17h | Hog-zz |Speedfeedback | or ooy 0to4 0 1 | 16bits| Atstop |Immediate
filter option
feedback
3: Eight times
of moving
average
filtering
of speed
feedback
4: 16 times
of moving
average
filtering
of speed
feedback
Cutoff frequency Durin
18h H08-23 |of speed feedback| - 100 to 4000 4000 1 HZ | 16 bits running Immediate
low-pass filter 9
19h | Hos.24 |FDFF control - 0101000 | 1000 | 0.1% | 16bits| PUINY | immediate
coefficient running
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Parameter Group

Hexadecimal
Group| Index | Parameter

Decimal

Name

Option
Description

Setting Range| Default

Min.
Unit

Width

Change
Mode

Effective
Time

2009h/HO9 Self-a

djustment parameters

2009

01h

H09-00

Self-adjustment
mode selection

0: Parameter
self-
adjustment
is invalid.
manually
adjust

the gain
parameters.
1: Parameter
self-
adjustment
mode, gain
parameters
tuned
automatically
based on the
stiffness table
2: Positioning
mode, gain
parameters
tuned
automatically
based on the

stiffness table

Oto2

16 bits

During
running

Immediate
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Parameter Group

Hexadecimal

Decimal

Group

Index

2009

02h

Parameter

Name

Option
Description

Setting Range

Default

Min.
Unit

Width

Change
Mode

Effective
Time

H09-01

Stiffness level
selection

0to 31

12

16 bits

During
running

Immediate

03h

H09-02

Adaptive notch
mode selection

0: The
adaptive
notches are
no longer
updated.

1: One
adaptive
notch is valid
(3rd notches).

2: Two
adaptive
notches are
valid (3rd and
4th notches).

3: Test only
the resonance|
point shown
in H0924.

4: Clear the
adaptive
notches,
and restore
the values
of 3rd and
4th notches
to default
settings.

Oto4

16 bits

During
running

Immediate

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

05h

H09-04

Suppression
mode of low-
frequency
resonance

0: Manually
set the
parameters
of the low
frequency
resonance
suppression
filter.

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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Parameter Group

Hexadecimal | Decimal Name O"tf°’? Setting Range| Default M"T' Width Cliemgs Effgctlve
Description Unit Mode Time
Group| Index | Parameter
Time constant of
08h | Hog-o7 |accelerating to - 2010800 | 125 | 1ms | 16bits| Atstop | Immediate
max. speed for
inertia auto-tuning
09h | Hog-os |Interval after an - 501010000 | 800 | 1ms |16 bits| Atstop |Immediate
inertia auto-tuning
Motor revolutions
0Ah H09-09 |for a single inertia - 0 to 65535 0 0.01 | 16 bits - -
auto-tuning
0Dh | Hog-12 |stnoteh ; 50104000 | 4000 | 1Hz | 16bits| 29 | immediate
frequency running
OEh | Hog-13 |!Stnotch width - 01020 2 1 [ 16bits| PUNI | immegiate
level running
OFh | Hog-14 |!stnoteh depth - 01099 0 1| 16bits| PN | mmediate
level running
10h | Hog-15 |2ndnotch - 50104000 | 4000 | 1Hz | 16 bits| PY M9 | immediate
frequency running
11h | Hog-1p |2nd notch width - 01020 2 1 [ 16bits| PUINI | mmegiate
level running
12h | Hog-17 |2nd notch depth - 01099 0 1 | 16bits| PYIN9 | immediate
level running
13h | Hog.g |3rdnoteh - 50104000 | 4000 | 1Hz | 16bits| P9 | immediate
frequency running
1ah | Hog-1g |3rd notch widih - 01020 2 1 | 16bits| PUNI | immediate
level running
15h | Hog-2o |3rd notch depth - 0t0 99 0 1 | 16 bits| U9 | 1 mediate
2009 level running
16h | Hog-21 |t notch - 50104000 | 4000 | 1Hz | 16bits| PUMM9 | immediate
frequency running
17h | Hog-2 | noteh width - 01020 2 1 | 16bits| PUIN9 | immediate
level running
18h | Hog-23 |#thnotch depth - 01099 0 1 | 16 bits| PUN9 | | mediate
level running
Obtained
19h H09-24 |resonance - 0 to 2000 0 1Hz | 16 bits - -
frequency
Torque
1Fh | Hog-3o |disturbance - -1000t01000| 0 | 0.1% | 16bits| 2" | immediate
compensation running
gain
Filter time
20h | Hog-31 |constantoftorquel 0102500 | 50 |0.01ms| 16bits| PUNY | immediate
disturbance running
observer
Constant torque Durin
21h H09-32 |compensation - -1000 to 1000 0 0.1% | 16 bits running Immediate
value 9
Positive friction Durin
22h H09-33 |compensation - -1000 to 1000 0 0.1% | 16 bits running Immediate
value 9
Reverse friction Durin
23h H09-34 |compensation - -1000 to 1000 0 0.1% | 16 bits running Immediate
value 9
Frequency of Durin
27h H09-38 |low-frequency - 10 to 1000 1000 0.1Hz | 16 bits running Immediate
2009 resonance 9
Filter setting of
28h H09-39 |low-frequency - 0to 10 2 1 16 bits | At stop | Immediate
resonance
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Parameter Group

Hexadecimal
Group| Index | Parameter

Decimal

Name

Option
Description

Setting Range

Default

Min.
Unit

Width

Change
Mode

Effective
Time

200A

h/HOA Fault an

200A

01h

HOA-00

Power input
phase loss
protection

0: Enable
faults and
inhibit

warnings.
1: Enable
faults and
warnings.
2: Disable
faults and
warnings.

d Protection Parameters

Oto2

16 bits

During
running

Immediate

02h

HOA-01

Absolute position
limit

0: Disable
absolute
position limit
1: Enable
absolute
position limit
2: Enable
absolute
position limit
after homing

Oto2

16 bits

At stop

Immediate

04h

HOA-03

Retentive at
power failure

0: Disable
retentive at
power failure

1: Enable
retentive at
power failure

2: Disable
retentive at
power failure,
shield control
power supply
undervoltage
fault

Oto2

16 bits

During
running

Immediate

05h

HOA-04

Motor overload
protection gain

07h

HOA-06

50 to 300

100

16 bits

At stop

Immediate

Overload motor
level

0 to 400

16 bits

At stop

Immediate

08h

HOA-07

Enable UVW
phase sequence
auto-tuning

0: Exclude
UVW phase
sequence
during angle
auto-tuning.
1: Include
UVW phase
sequence
during angle

auto-tuning.

Oto1

16 bits

During
running

Immediate
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Parameter Group

Hexadecimal | Decimal Name D°pt5°’? Setting Range| Default M"T' Width Cliemgs Effgctlve
escription Unit Mode Time
Group| Index | Parameter
09h | Hoa-0g |Overspeed - 0 to 10000 0 | 1rPM| 16bits| PUNI || mmediate
threshold running
0: Disable
runaway
Runaway | protection .| During )
0Dh HOA-12 |protection function Oto1 1 1 16 bits . Immediate
selection 1: Enable running
runaway
protection
0: Use Z
signal for
auto-tuning
1: Do not use
Z signal for
jogging auto-
Initial angle auto- |tuning
OEh HOA-13 [tuning mode 2: Voltage Oto3 0 1 16 bits | At stop | Immediate
selection injection auto-
tuning
3: Voltage
injection
using Z signal|
angle auto-
tuning
10h | HoA-15 |Motor rotation - 11t0 1000 5 | 1RPM| 16 bits| DY | immediate
threshold running
Position deviation
threshold for During
11h HOA-16 |low-frequency - 1 to 1000 5 1p 16 bits running Immediate
resonance
200A suppression
Filter time During
14h HOA-19 |constant of probe - 0 to 630 200 1us | 16 bits running Immediate
Filter time During
15h HOA-20 |constant of probe - 0 to 630 200 1us | 16 bits . Immediate
2 running
0: Enable
16h | HoA-21 |STOfunction |STOfunction.| o 0 1 | 16 bits| Atstop | Immediate
shield switch 1: Shield STO|
function.
17h | Hoa-pz |Sigma_Delta filter - 0to3 1 1 | 16bits| Atstop | N
time power-on
18h | HoA-23 |12 signalfilter - 0031 | 15years| 125ns | 16 bits | Atstop | NSt
time power-on
Filter time
1An | HoA-25 |Sonstant of speed - 0105000 | 50 | 1ms | 16bits| Atstop |Immediate
‘eedback display
value
0: Show
motor
overload
warnings.
i 1: Shield
1Bh | HOA-26 E:::gggg‘h?;‘igmg motor Oto 1 0 1| 16 bits| Atstop | Immediate
overload
warnings
(E2.909)
and faults
(E2.620).
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Parameter Group

Hexadecimal | Decimal Name O"tf°’? Setting Range| Default M"T' Width Cliemgs Effgctlve
Description Unit Mode Time
Group| Index | Parameter
Time threshold
21h | Hoa-32 |/or locked rotor - 101065535 | 200 | 1ms | 16bits| P9 | mmediate
over-temperature running
protection
Locked rotor 0: Disabled ) During _
22h HOA-33 |over-temperature | Oto1 1 1 16 bits runnin Immediate
protection 1: Enabled 9
Mutt " 0: Do not
25h | Hoa-36 |Multitum overflow|gpjelg Oto1 0 1| 16 bits| At stop | Immediate
200A fault selection K
1: Shield
0: Shield
motor over-
temperature
Motor over- detection .| During .
27h HOA-38 |temperature Oto1 0 1 16 bits . Immediate
i 1: Not shield running
shield
motor over-
temperature
detection
200Bh/HOB monitor parameters
01h | Hog-go |Actual motor - -9999109999) 0 | 1RPM| 16bits| - -
speed
02h HOB-01 |Speed reference - -9999 to 9999 0 1 RPM | 16 bits - -
03h | Hop-o2 |IMternal torque - -3000103000 O | 0.1% |16bits| - -
reference
04n | Hog-03 |INPutsignal (DI - 010 OXOOFF | 0 1 |16bits| - -
signal) monitoring
Output signal (DO .
06h HOB-05 signal) monitoring - 0 to 0x0003 0 1 16 bits - -
Absolute position -2147483648— )
08h | HOB-07 | inter - 2147483647 0 Tp | 32bits| - -
0Ah HOB-09 |Mechanical angle - - 0 to 3600 0 0.1° 16 bits -
0Bh HOB-10 |Electrical angle - - 0 to 3600 0 0.1° 16 bits -
. Oto o .
0Dh HOB-12 |Average load ratio| - - 65535 0 0.1% | 16 bits -
Position follow-
- -2147483648— )
200B| 10h HOB-15 |up dewatlon. - 2147483647 0 1p 32 bits - -
(encoder unit)
Feedback pulse -2147483648| .
12h | HOB-17 | counter - 2147483647 | ° Tp | 82bits| - -
Total power-on 0 to .
14h HOB-19 time - 4294967295 0 0.1s | 32 bits - -
19h | Hop-24 |Phase current - 01065535 | 0 | 0.01A|32bits| - -
effective value
1Bh HOB-26 |Bus voltage - 0 to 65535 0 0.1V | 16 bits - -
1ch | Hop.p7 |Module - 0 to 65535 0 1 | 16bits| - -
temperature
Absolute encoder
1Dh HOB-28 |fault information - 0 to OXFFFF 0 1 16 bits - -
sent by FPGA
System status
1Eh HOB-29 |information sent - 0 to OxFFFF 0 1 16 bits - -
by FPGA
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Parameter Group

Hexadecimal

Decimal

Group

Index

200B

1Fh

Parameter

Name

Option
Description

Setting Range

Default

Min.
Unit

Width

Change
Mode

Effective
Time

HOB-30

System failure
information sent
by FPGA

0 to OXFFFF

16 bits

20h

HOB-31

Encoder 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

26h

HOB-37

0 to
4294967295

0.1s

32 bits

Motor speed upon
displayed fault

-9999 to 9999

1 RPM

16 bits

27h

HOB-38

Motor phase U
current upon
displayed fault

28h

HOB-39

-32768 to
32767

0.01A

16 bits

Motor phase V
current upon
displayed fault

-32768 to
32767

0.01A

16 bits

29h

HOB-40

Bus voltage upon
displayed fault

2Ah

HOB-41

0 to 65535

0.1V

16 bits

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

2Fh

HOB-46

0 to OxFFFF

16 bits

Absolute encoder
error information
sent by FPGA
upon selected
fault

0 to OXFFFF

16 bits

30h

HOB-47

System status
information sent
by FPGA upon
selected fault

0 to OxFFFF

16 bits

31h

HOB-48

System failure
information sent
by FPGA upon
selected fault

0 to OXFFFF

16 bits
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Parameter Group

Hexadecimal | Decimal Name O"tf°’? Setting Range| Default M"T' Width Cliemgs Effgctlve
Description Unit Mode Time
Group| Index | Parameter
Encoder internal
32h | Hog-ag |fault information - 0to OXFFFF | 0 1 |16bits| - -
upon selected
fault
Internal fault code
34h HOB-51 |upon selected - 0 to OxFFFF 0 1 16 bits - -
fault
Position follow-
. -2147483648| .
36h HOB-53 |up deviation ) - 2147483647 0 1p 32 bits - -
(reference unit)
Actual motor -60000 to 0.1 .
38h HOB-55 speed - 60000 0 RPM 32 bits - -
3Ah | Hog-g7 |Conirol powerbus - 0to 65535 0 | 01V |16bits| - -
voltage
Mechanical 0to
3Bh HOB-58 |absolute posmon - 4294967295 0 1p 32 bits - -
(low 32 bits)
Mechanical
3Dh | HOB-60 |absolute position - '221117718822‘}3" 0 1p | 32 bits - -
(high 32 bits)
Number of
47h HOB-70 |absolute encoder - 0 to 65535 0 1 16 bits - -
revolutions
Position of 0to
200B 48h HOB-71 al_usc_)lule encoder - 2147483647 0 1p 32 bits - -
within one turn
Encoder position 0 to .
4Bh | HOB-77 | low 32 bits) - 4204067205 | © Tp | 32bits] - -
Encoder position -2147483648— )
50h | HOB-79 | high 32 bits) - 2147483647 | ° Tp | s2bits| - -
Rotating load
~ single-turn B 0 to . R B
52h | HOB-81 | cition (low 32 4294967295 0 Tp | 32 bits
bits)
Rotating load
~ single-turn R -2147483648— . _ _
54h | HOB-83 | cition (high 32 2147483647 | © Tp | 32bits
bits)
Rotating
load single- -2147483648| .
56h | HOB-85 |y . position - 2147483647 | ° o | 32bits| - -
(reference unit)
Group number
5Bh HOB-90 |of the abnormal - 0 to OXFFFF 0 1 16 bits - -
parameter
No. of the
abnormal
5Ch HOB-91 |parameter within - 0 to 65535 0 1 16 bits - -
the parameter
group
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Parameter Group

Hexadecimal | Decimal Name Dezg:;otr;on Setting Range| Default '\L/JI::t Width Cn:ﬁ:ge Ef_ﬁ:ﬁt;ve
Group Parameter P
200Dh/HOD Auxiliary Function Parameters
0: No
01h HOD-00 |Software reset operation Oto1 0 1 16 bits | At stop | Immediate
1: Enabled
0: No
. . During :
02h HOD-01 |Fault reset operation 0to1 0 1 16 bits running Immediate
1: Fault reset
Encoder initial 0:No ) ) .
04h HOD-03 . operation 1: Oto1 0 1 16 bits | At stop | Immediate
angle auto-tuning
Enable
0: No
operation
0sh | Hop-04 |SnCoder ROM 1:pwme rom 012 0 1| 16 bits| At stop | Immediate
2: Read ROM
0: No
200D| 06h HOD-05 |Emergency stop E‘r’s;?g::c:/' Oto1 0 1 16 bits raﬁz.?\% Immediate
stop
UV phase 0: Disable
0Dh HOD-12 |current balance Oto1 0 1 16 bits | At stop | Immediate
correction 1: Enable
0: No
operation
1: Fault
15h | HOD-20 ';ZZ‘:';‘:ﬁcet;?der 2 Reset the 0to2 0 1 | 16 bits| Atstop | Immediate
fault and
multi-turn
data
0: Brake
18h | Hop-pg |Forcedbrake jcloses 0to1 0 1 | 16 bits| Atstop | Immediate
control 1: Brake
releases
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Parameter Group

Hexadecimal
Group| Index | Parameter

Decimal

Name

Option
Description

Setting Range

Default

Min.
Unit

Width

Change
Mode

Effective
Time

200Eh/HOE Communication Function

Parameters

200E

01h HOE-00

Node address

1to 127

1

16 bits

During
running

Immediate

02h HOE-01

Whether to save
data to E2PROM
if written by
communication

0: Do not
save data
to EEPROM
when writing
parameter
and object
dictionary.

1: Save data
to EEPROM
only when
writing
parameter.
2: Save data
to EEPROM
only when
writing object
dictionary.

3: Save data
to EEPROM
both when
writing
parameter
and object
dictionary.

Oto3

pin 3

16 bits

During
running

Immediate

03h HOE-02

Axis address

1to 127

16 bits

09h HOE-08

Servo node
address selection

0: Node
address
determined
by parameter
HOE-00

1: Node
address
determined
by DIP switch
1

Oto1

16 bits

During
running

Immediate

0Bh HOE-10

CAN
communication
mode

0: Not
selected

1: CANopen

2: CANlink

Oto2

16 bits

During
running

Immediate
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Parameter Group

Hexadecimal | Decimal Name O"tf°’? Setting Range| Default M"T' Width Cliemgs Effgctlve
Description Unit Mode Time
Group| Index | Parameter
0: 20K
1: 50K
2: 100K
. . During .
0Ch HOE-11 |CAN baud rate  |3: 125K Oto6 5 1 16 bits running Immediate
4: 250K
5: 500K
6: 1M
Number of CAN
0Dh HOE-12 |frames received - 0 to 65535 0 1 16 bits - -
per unit time
Maximum CAN
OEh HOE-13 |reception errors - 0 to 255 0 1 16 bits - -
per unit time
Maximum CAN
OFh HOE-14 |send errors per - 0 to 255 0 1 16 bits - -
unit time
200E CAN bus
10h HOE-15 |disengagement - 0 to 65535 0 1 16 bits - -
times per unit time|
11h | Hoe-16 |CAN configuration - 0to1 0 1| 16 bits| PUNI | mediate
mode running
15h | HoE-2o |ENCrCAT slave - 0 to 65535 0 1 |16bits| - -
station name
16h | HoE-p1 |EterCATslave - 0t0 65535 0 1 | 16 bits| Atstop | Immediate
site alias
Permissible
interruption loss . During -
17h HOE-22 times of EtherCAT - 11020 9 1 16 bits running Immediate
synchronization
0: Standard
EtherCAT mode .| During i
18h HOE-23 |synchronization Oto1 0 1 16 bits runnin Immediate
detection mode | 1* Surplus 9
mode
Number of times
19h HOE-24 |of synchronization - 0 to 65535 0 1 16 bits - -
loss
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Parameter Group

Hexadecimal

Decimal

Group

Index

200E

1Ah

Parameter

Name

Option
Description

Setting Range

Default

Min.
Unit

Width

Change
Mode

Effective
Time

HOE-25

Maximum value
of invalid frames
and errors of
EtherCAT port 0
per unit time

0 to OXFFFF

16 bits

1Bh

HOE-26

Maximum value
of invalid frames
and errors of
EtherCAT port 1
per unit time

0 to OxFFFF

16 bits

1Ch

HOE-27

Maximum value
of forwarding
errors of
EtherCAT port per
unit time

0 to OxFFFF

16 bits

1Dh

HOE-28

Maximum value
of EtherCAT data
frame processing
unit errors per unit]
time

0 to 0x0255

16 bits

1Eh

HOE-29

Maximum value
of link loss of
EtherCAT port 0
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

Next
power-on

21h

HOE-32

EtherCAT
synchronous error|
threshold

0 to 2000

500

16 bits

At stop

Immediate

22h

HOE-33

Status of
communication
state machine

Oto8

16 bits

23h

HOE-34

Number of

times the CSP
position reference
increment
becomes too
large

Oto7

16 bits

During
running

Immediate

24h

HOE-35

EtherCAT status
code

0~OXFFFF

16 bits

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

0 to 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

Hexadecimal | Decimal Name O"tf°’? Setting Range| Default M"T' Width Cliemgs Effgctlve
Description Unit Mode Time
Group| Index | Parameter
2Eh | HoE-45 |EOF subnetmask - 0to 255 0 1 | 16bits| PUINI | immegiate
highest byte running
EOE subnet mask Durin
2Fh HOE-46 |second highest - 0 to 255 0 1 16 bits ng Immediate
byte running
EOE subnet mask| Durin
30h HOE-47 |second lowest - 0 to 255 0 1 16 bits "9 | |mmediate
byte running
31h | HoE-4g |EOE subnetmask 0t0 255 0 1 | 16bits| PUINI | immediate
lowest byte running
EOE default Durin
32h HOE-49 |gateway highest - 0 to 255 0 1 16 bits "9 | Immediate
byte running
EOE default Durin
33h HOE-50 |gateway second - 0 to 255 0 1 16 bits running Immediate
highest byte 9
EOE default Durin
34h HOE-51 |gateway second - 0 to 255 0 1 16 bits running Immediate
lowest byte 9
EOE default Durin
35h HOE-52 |gateway lowest - 0 to 255 0 1 16 bits "9 | Immediate
byte running
EOE uses the .
36h HOE-53 MAC highest byte - 0 to 0X00FF 0 1 16 bits - -
EOE uses the )
200E| 37h HOE-54 MAC second byte - 0 to 0X00FF 0 1 16 bits - -
EOE uses the )
38h HOE-55 MAGC third byte - 0 to 0X00FF 0 1 16 bits - -
EOE uses the .
3% HOE-56 MAG fourth byte - 0 to 0X00FF 0 1 16 bits - -
EOE uses the .
3Ah | HOE-57 MAGC fifth byte - 0 to 0X00FF 0 1 16 bits - -
EOE uses the .
3Bh | HOE-58 MAG lowest byte - 0 to 0X00FF 0 1 16 bits - -
Ethernet IP
i 0: Disable i
3Dh | HoE-go |3utomatic Oto 1 0 1| 16bits| PN | mmediate
acquisition 1: Enable running
enabled
Ethernet IP Durin
3Eh HOE-61 |address highest - 0 to 255 192 1 16 bits ng Immediate
byte running
Ethernet IP Durin
3Fh HOE-62 |address second- - 0 to 255 168 1 16 bits running Immediate
highest byte 9
Ethernet IP Durin
40h HOE-63 |address second- - 0 to 255 0 1 16 bits running Immediate
lowest byte 9
Ethernet IP Durin
41h HOE-64 |address lowest - 0 to 255 2 1 16 bits "9 | |mmediate
byte running
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Parameter Group . . .
Hexadecimal | Decimal Name O"tf°’? Setting Range| Default M"T' Width Cliemgs Effgctlve
Description Unit Mode Time
Group| Index | Parameter
42h | Hog-gs |Ethernet subnet - 010255 | 255 | 1 |16bits| PUM |immediate
mask highest byte| running
Ethernet subnet Durin
43h HOE-66 |mask second - 0 to 255 255 1 16 bits running Immediate
highest byte 9
Ethernet subnet Durin
44h HOE-67 |mask second - 0 to 255 255 1 16 bits running Immediate
lowest byte 9
4sh | Hog-gs |Ethernet subnet - 0t0 255 0 1 | 16bits| PUN9 | immediate
mask lowest byte running
Ethernet default Durin
46h HOE-69 |gateway highest - 0 to 255 192 1 16 bits "9 | Immediate
bvte running
Ethernet default Durin
47h HOE-70 |gateway second - 0 to 255 168 1 16 bits running Immediate
highest byte 9
Ethernet default Durin
48h HOE-71 |gateway second - 0 to 255 0 1 16 bits running Immediate
lowest byte 9
Ethernet default Durin
49h HOE-72 |gateway lowest - 0 to 255 1 1 16 bits "9 | Immediate
byte running
0: 300 bps
1: 600 bps
200E 2: 1200 bps
3: 2400 bps
4: 4800 bps . During :
51h HOE-80 |Modbus baud rate Oto9 9 1 16 bits . Immediate
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-g1 |Modbusdata (&-E-1) ] 0to3 pin 3 1| 16 bits| PUNI | 1 mediate
format 2: Odd parity, running
1-stop bit
(8-0-1)
3: No parity,
1-stop bit
(8-N-1)
53h | Hog-g2 |Modbus response - 01020 0 1| 16 bits| PUNI | | mediate
delay running
Modbus Durin
54h HOE-83 |communication - 0 to 600 0 1 16 bits "9 | Immediate
: running
timeout
5Bh | HOE-90 '\S"ﬁdbus version - 0to 65535 0 0.01 | 16bits| - -
5Ch | HoE-91 |SRNoPen version - 0065535 | 0 | 001 |16bits| - -
200E | 5Dh | HOE-92 gﬁ'\“'“k version - 0 to 65535 0 001 |16bits| - -
5en | HoE-o3 |EiMerCAT COE - 01065535 | 0 | 001 |16bits| - -
version SN
5Fh | HoE-g4 |EtherCAT EOE - 0 to 65535 0 0.01 | 16bits| - -
version SN
60h | HOE-95 g;\f‘\ernet version - 0to 65535 0 0.01 | 16bits| - -
61h HOE-96 |XML version SN - 0 to 65535 0 0.01 | 16 bits - -

-275-



- 276 -

Appendix 1 List of Object Groups

SDO Abort Transfer Code
Abort code Function description
0503 0000 The trigger bit is not alternated.
0504 0000 The SDO protocol times out.
0504 0001 The client/server command specifier is illegal or unknown.
0504 0005 Out of memory.
0601 0000 The object cannot be accessed.
0601 0001 Attempt to read a write-only object.
0601 0002 Attempt to write a read-only object.
0602 0000 Object cannot be found in the object dictionary.
0604 0041 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 and the 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 due to local control.
0800 0022 Data cannot be transferred or stored to the application due to 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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