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Preface

Preface

Thank you for purchasing SV820N series servo drives developed by Inovance.

The SV820N series servo drive is a high-performance multi-axis AC servo drive covering
a power range of 100 W to 750 W. It supports CANopen and EtherCAT communication
protocols and carries necessary communication ports to work with the host controller
in achieving a networked operation of multiple servo drives.

The SV820N servo drive offers stiffness level setting, inertia auto-tuning and vibration
suppression to simplify the operation process. It allows quiet and stable operations
through working with a MS1 series high-response servo motor configured with a 20-
bit incremental encoder or a 23-bit multi-turn absolute encoder. The SV820N servo
drive aims to implement fast and accurate position control, speed control, and torque
control in automation equipment such as semiconductor manufacturing equipment,
SMT machines, PCB punching machines, transport machineries, food processing
machineries, machine tools, and conveying machineries.

This user guide presents information concerning the product safety, mechanical and
electrical installations, and basic commissioning and maintenance instructions. First-
time users must read through this manual. If you have any question concerning product
functions or performance, contact Inovance for technical support.

This user guide is subject to change without notice due to continuous product
improvement.

Notes

@ The drawings in the user guide are sometimes shown without covers or protective
j4 8! p
guards. Remember to install the covers or protective guards as specified first, and then
perform operations in accordance with the instructions described in the user guide.

& The drawings in the user guide are shown for descriptions only and may not match the
product you purchased.

@ This user guide is subject to change without notice due to product upgrade,
specification modifications as well as efforts to improve the accuracy and convenience
of the user guide.

@ |Ifthe user guide is damaged or lost, contact our regional agents or customer service
centers to order the user guide.

4 Contact Inovance customer service center for concerns during use.
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Unpacking Inspection

Check the following items upon unpacking.

Items

Description

Check whether the delivered product is
consistent with your order.

The box contains the device you ordered. Confirm
the device model according to the nameplates of
the servo motor and the servo drive.

Check whether the product is damaged.

Check whether the overall appearance of the
product is intact. If there is any part missing or
damaged, contact Inovance or your supplier
immediately.

Check whether the rotating shaft of the
servo motor rotates smoothly.

The motor shaft can be rotated manually in normal
conditions. Note that the servo motor configured
with a brake cannot be rotated manually.

Revision History

Date Version Description
January 2020 A00 First edition
Standards Compliance

B The SV820N series servo drive has passed the following functional safety

certifications.

Functional Safety Certification Mark Standards
IEC/EN 61508
STO (Safety
Torque Off) SN 29500
ENISO 13849-1
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Safety Instructions

Safety Instructions

Safety Precautions

1)

2)

Before installing, using, and maintaining this equipment, read the safety
information and precautions thoroughly, and comply with them during operations.

To ensure the safety of humans and equipment, follow the signs on the equipment
and all the safety instructions in this user guide.

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

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

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

Safety Levels and Definitions

é DANGER indicates that failure to comply with the notice will result in severe

personal injuries or even death.

é WARNING indicates that failure to comply with the notice may result in severe

personal injuries or even death.

C CAUTION indicates that failure to comply with the notice may result in minor

personal injuries or damage to the equipment.

Safety Instructions

Unpacking

ACAUTION

4

*
*
4

Check whether the packing is intact and whether there is damage, water seepage,
damp, and deformation.

Unpack the package by following the package sequence. Do not hit the package with
force.

Check whether there are damage, rust, or injuries on the surface of the equipment or
equipment accessories.

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




Safety Instructions

&WARNING

Do not install the equipment if you find damage, rust, or indications of use on the
equment or accessories.

Do not install the equipment if you find water seepage, component missing or damage
upon unpacking.

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

Storage and Transportation

A\ cauTion

Store and transport this equipment based on the storage and transportation
requirements for humidity and temperature.

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

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

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

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

*

*

L 4

AWARNING

Use professional loading and unloading equipment to carry large-scale or heavy
equment.

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

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

Never stand or stay below the equipment when the equipment is lifted by hoisting
equipment.




Safety Instructions

Installation

Thoroughly read the safety instructions and user guide before installation.

Do not modify this equipment.

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

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

When this equipment is installed in a cabinet or final equipment, protection measures
such as a fireproof enclosure, electrical enclosure, or mechanical enclosure must be
provided. The IP rating must meet IEC standards and local laws and regulations.

A DANGER

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

Installation, wiring, maintenance, inspection, or parts replacement must be performed
by only experienced personnel who have been trained with necessary electrical
information.

Installation personnel must be familiar with equipment installation requirements and
relevant technical materials.

Before installing equipment with strong electromagnetic interference, such as a
transformer, install an electromagnetic shielding device for this equipment to prevent
malfunctions.

Wiring

A DANGER

*

*
*
*
*

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

Never perform wiring at power-on. Failure to comply will result in an electric shock.
Before wiring, cut off all equipment power supplies. Wait at least 15 minutes before
further operations because residual voltage exists after power-off.

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

During wiring, follow the proper electrostatic discharge (ESD) procedures, and wear

an antistatic wrist strap. Failure to comply will result in damage to internal equipment
circuits.
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Safety Instructions

AWARNH\JG

*

L 4

L 4

Never connect the power cable to output terminals of the equipment. Failure to comply
may cause equipment damage or even a fire.

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

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

After wiring, make sure that no screws are fallen and cables are exposed in the
equipment.

Power-on

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

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

At power-on, unexpected operations may be triggered on the equipment. Therefore,
stay away from the equipment.

After power-on, do not open the cabinet door and protective cover of the equipment.
Failure to comply will result in an electric shock.

Do not touch any wiring terminals at power-on. Failure to comply will result in an
electric shock.

Do not remove any part of the equipment at power-on. Failure to comply will result in
an electric shock.

Operation

A DANGER

*

*

L 4

Do not touch any wiring terminals during operation. Failure to comply will resultin an
electrlc shock.

Do not remove any part of the equipment during operation. Failure to comply will result
in an electric shock.

Do not touch the equipment shell, fan, or resistor for temperature detection. Failure to
comply will result in heat injuries.

Signal detection must be performed by only professionals during operation. Failure to
comply will result in personal injuries or equipment damage.




Safety Instructions

AWARNING

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

€ Do not start or stop the equipment using the contactor. Failure to comply may result in
equipment damage.

Maintenance

A DANGER

€ Equipmentinstallation, wiring, maintenance, inspection, or parts replacement must be
performed by only professionals.

4 Do not maintain the equipment at power-on. Failure to comply will result in an electric
shock.

€ Before maintenance, cut off all equipment power supplies and wait at least 15 minutes.

AWARNING

@ Perform daily and periodic inspection and maintenance for the equipment according to
maintenance requirements and keep a maintenance record.

Repair

& DANGER

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

€ Do not repair the equipment at power-on. Failure to comply will result in an electric
shock.

@ Before inspection and repair, cut off all equipment power supplies and wait at least 15
minutes.

@ Require for repair services according to the product warranty agreement.

€@ When the equipment is faulty or damaged, require professionals to perform
troubleshooting and repair by following repair instructions and keep a repair record.

@ Replace quick-wear parts of the equipment according to the replacement guide.

€ Do not operate damaged equipment. Failure to comply may result in worse damage.

@ After the equipment is replaced, perform wiring inspection and parameter settings

again.

-11-
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Safety Instructions

Disposal

AWARMNG

@ Dispose of retired equipment by following local regulations or standards. Failure to
comply may result in property damage, personal injuries, or even death.

@ Recycle retired equipment by following industry waste disposal standards to avoid
environmental pollution.

Safety Signs

B Description of safety signs in the user guide

Read the user guide before installation and operation.

Reliably ground the system and equipment.

Danger!

High temperature!

Prevent personal injuries caused by machines.

High voltage!

>DEE@=

L2
.
. Wait 15 minutes before further operations.

N

 §
«=+’15min



Safety Instructions

B Description of safety signs on the equipment

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

Safety Sign Description

Never fail to connect the Protective Earth(PE) terminal.

G [6: Read the user guide and follow the safety instructions
before use.

DANGER

[ To prevent the risk of electric shock, do not touch

Hazardous terminals within 15 minutes after cutting off the power

Voltage supply

[R A S
High
Temperature

To prevent the risk of burning, do not touch the heatsink
when the power supply is ON.

-13-
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1 Servo System Selection

1 Servo System Selection

OOOOOOOETOOOO

Figure 1-1 Components

No. Name Function
1 |LED display Di§plays the running status and parameter settings of the servo
drive
MODE A v <44 SET
® ® ® ®
SEL \; Used to save current settings and enter the next menu.
Click: Used to change the value of the blinking digit.
2 |Push buttons Hold down: Turning pages when more than 5 digits are displayed
Used to decrease the value of the blinking digit.
Used to increase the value of the blinking digit.
Used to switch between different modes and return to the previous menu.
Used to select the axis No..
IDH, IDL device node
3 . Reserved
address setting
When this indicator lights up, electric charge may be still
4 CHARGE indicator present in the internal capacitor even if the main circuit power
(bus voltage indicator) |supply is switched off. To prevent electric shock, do not touch
the power terminals when this indicator lights up.
CN7 .
24V brake power input (If you need to use the brake power
5 |(24V brake power . . .
input) supply, input the 24V power through this terminal.)
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No.

Name

Function

L1C, L2C
(control circuit power
input terminals)

Control circuit 220 VAC power input

L1, 12,13

Main circuit single-phase/three-phase 220 V power input:

7 |(main circuit power |L1and L2 terminals are used in single-phase input
input terminals) L1, L2, and L3 terminals are used in three-phase input
(F:ecrminals for The external regenerative resistor is connected between P

8 and C. Note that the external regenerative resistor should be

connecting external
regenerative resistor)

purchased separately.

P,N

Used for common DC bus connection when multiple servo

9 |(common DC bus . .
- drives are connected in parallel.
terminals)
10 PE Two PEs are connected respectively to the grounding terminals

(grounding terminal)

of the servo drive and servo motor.

CN1

11 (control terminal) Used for DI/DO signals.
CN3
12 |(Ethernet connecting |Ethernet connector port
terminal)
CN4
13 |(EtherCAT output EtherCAT port, CN4 (OUT) connected to the next slave
terminal)
CNS EtherCAT port, CN5 (IN) connected to the master or the last
14 |(EtherCAT input ’
B slave
terminal)
X1, X2
15 |(terminals for Connected to motor encoder terminals.
connecting encoder)
X3, X4
16 (main circuit signal BR+, BR-: Brake coils of the motor with brake
terminal of the drive |U, V, W: Connected to U, V and W phases of the servo motor
unit)
{> @ The motor with brake must be supplied with 24 V power through CN7. The
[@ power must be output to the wiring terminal of the brake through BR+
NOTE and BR-.

-15-
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1 Servo System Selection

Power supply
Three-phase 220 VAC

Circuit breaker for wiring
Cuts off the circuit upon =
overcurrent to protect
power cables.

Noise filter
Prevents external
noise.

Electromagnetic
contactor

Turns on/off the
servo power. Install a
surge protection
device when using
this contactor.

(]
° [
[] o
& I o
ext servo drive
e encoder cable
el ed T
9 oc| v e
o/ L1 w| oz
o|L2 R TG Servo motor
Servo drive /0 cables o B Prjo crr;illnecwcult
(Prepared by users) [I=spS UEE g
| lma i
L o s
N p: &

istor
Connected at P-C termina|

when bus capacitanceis | |~ [Servo motor encod:
insufficient. Servo motor main

. cireuit cable

Servo drive to Ethernet W

/ communication cable T
‘/ 1| |servo motor

11| |servomotor

{

Servo drive to PLC
communication cable

Servo motor main
@: circuit cable Eg@
[Connected to the next servo drive

Multi-drive communication cable gll

@l

Servo motor| gﬂ Servo motor

Figure 1-2 Wiring example of the three-phase 220V system
The servo drive is directly connected to an industrial power supply, with no isolation
such as a transformer. To prevent cross electric shock accidents, install a fuse or circuit
breaker on the input power supply. The servo drive is not configured with a built-in
protective grounding circuit. For the sake of safety, install a residual current device
(RCD) to provide protections against overload and short-circuit accidents or install a
specialized RCD to protect the grounding cable.

Do not run or stop the motor by using the electromagnetic contactor. As a high-
inductance device, the motor may generate high voltage instantaneously, 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 used to power up
multiple servo drives or brakes. Insufficient power supply will lead to insufficient supply
current, resulting in failure of the servo drive or brake. The brake must be powered up
by a 24 VDC power supply that matches the motor model and brake requirements.



1 Servo System Selection

Observe the following precautions during wiring:

1) Connect an external regenerative resistor between terminals P and C when the servo
system is in regenerative braking status.

2) CN3 is used to connect the Ethernet. CN4 and CN5 are used to connect the EtherCAT.
CN4 is used to connect the next slave, and CN5 is used to connect the master or the last
slave.

1.1 Nameplate and Model Number

B Model and nameplate of the servo drive

SV820 N 25 2C 2C-FH

Code Series No. Code | Type of Control Card
Sv820 SV820 None Standard
Code | Type of Control Card F High p'rotection
N Network type FS |STO functional safety|
: L {cCode [ Driveunitz |
Code | Power supply unit
1S 1kw Code | Drive Unit 1
25 2kw Single-axis drive unit
(rated current)
1C 2.8A
1D 46A
Dual-axis drive unit
(rated current per axis)
2C 2.8A
2D 46A

Note: Motors of 400 W (inclusive)
are configured with 2C or 1C
drive unit.

Figure 1-3 Description of the servo drive model number
Example:

SV820N2S2C2C: SV820 series multi-axis network-type servo system, with power supply
unit being 2 kW, drive unit 1 being 2.8 Ax 2, and drive unit 2 being 2.8 A*2

Servodrive | MODEL: SV820N2S2C2C Certifications

model

Ratedinput — | INPUT:  1PH/3PH AC 200-240V 4.5A/3A 50/60Hz

Rated output ——= OUTPUT: 4 x (3PH AC 0-240V 2.8A 0-400Hz)
XXXXXXXKXXXX

i

Suzhou Inovance Technology Co.,Ltd.

“lin

Figure 1-4 Description of the servo drive nameplate
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B Servo Drive Model Selection

Inbut Power Rati‘i\i::pm Axis 1 Axis 2 Axis 3 Axis 4
Model P Output | Output | Output | Output
220 VAC of Power
.. | Current | Current | Current | Current
Supply Unit
SV820N2S2C2C Single-phase 2 kw 2.8A 2.8A 2.8A 2.8A
; , )
Svg20N2s2c2p | Single-phase™/ 2 kW 28A | 28A | 46A | 46A
Three-phase
SV820N1S2C1C | Single-phase 1kwW 2.8A 2.8A 2.8A NC
SV820N2S2D1D | Single-phase 2 kW 4.6A 46A 4.6A NC
SV820N2S2C1D Single-phase 2 kw 2.8A 2.8A 46A NC
[1] For SV820N2S2C2D models, derate to 80% of the load ratio upon single-phase 220 V power
input.
1.2 Technical Data

1.2.1 Basic Specifications

Iltem

Description

Control mode

220V single-phase/three-phase full-bridge
rectification

IGBT PWM control, sine wave current drive
mode

Feedback Serial incremental type: 23-bit or 20-bit
Operation/ 0°C to 45°C (derating required for ambient
Storage temperature higher than 45°C )/-40°C to
Basics temperature +70°C
Operation/ . ... |Below 90% RH (without condensation)
Conditions  |Storage humidity
for use Vlbratlon/lmpact 4.9m/s%, 19.6 m/s*
resistance level
IP rating IP20 (except connecting terminals)
Pollution degree |PD2
Altitude Below 1000 m
1:5500 (The lower limit of the speed control
Speed control -
range range acts as the condition for non-stop at
rated torque load.)
Speed loop
Speed and bandwidth 3000 Hz
torque
Performance |control Torque control
accuracy +2%
(repetitiveness)
. 0Os to 60s (Acceleration and deceleration can
Soft start time
be set separately.)
Position Positioning time |1 msto 10 ms
control
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Iltem

Description

Input/Output
signal

Digital input |Signal allocation
(DI) signal change available

24 Dls (shared by multiple axes, with 16 DIs
available for high-speed probe function)

P-OT (Positive limit switch), N-OT (Negative
limit switch), HomeSwitch (Home switch),
TouchProbel (Touch probe 1)
TouchProbe2 (Touch probe 2)

Digital output|Signal allocation
(DO) signal  |change available

6 DOs (shared by multiple axes)
DO load-carrying capacity: 50 mA
Voltage range: 5Vto 30V

S-RDY (servo ready), TGON (motor rotation
output), WARN (warning), ALM (fault)

Built-in
functions

Overtravel (OT) prevention

Decelerating to stop when P-OT and N-OT
activated

Protective functions

Including protections against overcurrent,
overvoltage, undervoltage, overload, main
circuit detection error, heatsink overheat,
power phase loss, overspeed, encoder error,
CPU error, and parameter error

LED display

Main circuit CHARGE indicator, 6-digit LED
display

Vibration suppression

Four notches per axis, two of which are
adaptive notches capable of suppressing
mechanical resonance of 50 Hz to 4000 Hz
Filters for suppressing low- (machine stand/
tip vibration of 1 Hz to 100 Hz), medium-,
and high-frequency (mechanical/system
vibration of 30 Hz to 1000 Hz) vibration
available

Communication protocol

Ethernet, EtherCAT

Dynamic brake

Built-in dynamic brake for emergency
braking

Brake power supply

Built-in brake power output

The external 24 V power supply must be
connected through CN7. The brake coil can
be connected directly to terminals BR+and
BR-.

Others

Gain auto-tuning, fault log, jog
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Precautions for use of the built-in dynamic brake:
@ Asthe dynamic brake allows emergency stop, do not stop the motor by

triggering the S-OFF signal. The dynamic brake circuit may act frequently
if the motor is started or stopped through ON/OFF control of the power
supply or the servo drive, causing deterioration and failure of internal
components of the servo drive. Start or stop the servo motor through
speed or position references.

& The dynamic brake can be used for emergency stop only. To stop a motor
normally, make the motor coast to stop or stop at zero speed. If the

Q dynamic brake is activated in high-speed rotating status, wait for three
Q minutes before performing the next operation (such as power on or run
NOTE the motor again).

@ The dynamic brake can be used when:

a) The control power supply is turned off.
b) The servo drive is turned off.
c) The protection function is activated.
& The dynamic brake can be activated or deactivated through parameter

settings during decelerating or after stop when any one of above
conditions occurs. When the control power supply is turned off, the
dynamic brake acts.

@ See the description of H02-08 for setting of dynamic brake functions.
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1.2.2 Technical Data of EtherCAT Communication

Item

Specifications

aAe|s 1yDJayiT Jo aduewiopad diseg

Communication protocol

EtherCAT protocol

Available services

CoE (PDO, SDO)

Synchronization mode

DC - Distributed clock

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

Topological structure

Ring and linear

Transmission medium

Shielded Cat 5e or better network cable

Transmission distance

Less than 100 m between two nodes (with proper
environment and cables)

Number of slaves

65535 by protocol

EtherCAT frame length

44 bytes to 1498 bytes

Process data

A maximum of 1486 bytes per Ethernet frame

Synchronous jitter of two slaves

Lessthan 1 us

Refresh time

About 30 s for 1000 DI/DOs
About 100 s for 100 servo axes
Different refresh time for different interfaces

Communication code error rate

10 Ethernet standard

J1un uonenguod 1yIayg

Number of FMMU units 8

Number of storage synchronization

management units

Process data RAM 8 KB

Distributed clock 64-bit
32 Kbit

EEPROM capacity

Initialization data written by EtherCAT master

-21-
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1.3 Specifications of the Servo Motor
1.3.1 Nameplate and Model Number of the Servo Motor

MS1H1-40B30CB-A3317

Code Series No.

MS1 MS series servo motor

Code Type
1: Low inertia, small capacity
[2: Low inertia, medium capacity

H

3: Medium inertia, medium capadty
4: Medium inertia, small capacity

Code Rated Power (W)

Comprised of adigitand aletter

A x1

B x10

C x100
D x1000
E x10000

Example: 40B: 400 W

Code

Rated Speed (RPM)

Comprised of adigitand aletter

x1

x10

x100

x1000

mlo|o|w|>

x10000

Example:

30C: 3000 RPM

Code Motor Specification

z Z series motor

zs Swingjng-type motor

Code Brake, Reducer, Oil Sealing

0 None
1 Oilsealing
2 Brake

4 Oilsealing+Brake

Code Shaft Connection Mode

1 Plain shaft

2 Solid, with key

3 Solid, with key and

threaded hole
5 Solid, with threaded hole
Code Encoder Type

Comprised of adigitand aletter

A3 2m generation of multi-turn
absolute encoder

u3 Incremental encoder
Code Voltage Class
B 220V
D 380V

Figure 1-5 Description of the servo motor model number

Nameplate

Motor model —>

Motor
parameters

Motorcode —>

SerialNo. —>

C€

AC Servo Motor

Model:MS1H1-10B30CB-A330Z teceonas
0.1 kw 220V 3000 r/min

0.32 N'm 250 Hz 1.3 A

Duty S1 Ins. F 3PHAC P67
Motor Code: 14001

Suzhou Inovance Technology Co., Ltd.
Made in China SN:0111 % *%xxkkxkk

Figure 1-6 Description of the servo motor nameplate

Q% @ The preceding information only applies to motors in 40, 60, or 80 frame

size.

NOTE
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1.3.2 Mechanical Characteristics of the Servo Motor

Item Description
Rated time Continuous
Vibration level V15
Insulation resistance | 500 VDC, above 10 MQ
Ambient temperature | 0°C to 40°C

Excitation mode Permanent magnetic

Installation mode Flange

Heat resistance level |Level F

1500 VAC, 1 minute (200 V)

Insulation voltage |3 450 \ac" 1 minute (400 V)

IP rating of the
enclosure

H1: 1P67 (except the shaft opening and connectors)
H4: 1P67 (except the shaft opening and connectors)

Ambient humidity 20% to 80% (without condensation)

Connection mode Direct connection

Rotation direction the forward run command.

Rotates counterclockwise (CCW) when viewed from the load side at

1.3.3 Motor Ratings

Rated Rated Max. Rated Max.
Model Output Torque Torque Current Current
(kw)™ (N-m) (N-m) (Arms) (Arms)
MS1H1 (Vn =3000 RPM, Vmax = 6000 RPM)
MS1H1-05B30CB-****Z(-S) 0.05 0.16 0.56 13 4.6
MS1H1-10B30CB-****Z(-S) 0.1 0.32 1.12 13 4.9
MS1H1-20B30CB-****Z(-S) 0.2 0.64 2.2 1.5 5.6
MS1H1-40B30CB-****Z(-S) 0.4 1.27 4.5 2.8 10.8
MS1H1-55B30CB-**** Z(-S) 0.55 1.75 6.13 3.8 15
MS1H1-75B30CB-****Z(-S) 0.75 2.39 8.4 4.8 19
MS1H4 (Vn = 3000 RPM, Vmax = 6000 RPM)
MS1H4-40B30CB-****Z-S 0.4 1.27 45 2.8 10.8
MS1H4-75B30CB-****Z-S 0.75 2.39 8.4 4.8 19
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Model Ea:z(jj Max. Speed | Torque Para. | Rotor Inertia | Voltage
(IEPM) (RPM) | (N-m/Arms) | (10-4kgm?) | (V)
MS1H1 (Vn = 3000 RPM, Vmax = 6000 RPM)

* Kok ok _ 04026
MS1H1-05B30CB- Z-S 0.149 (0.028)”

*kokk 0.041
MS1H1-10B30CB-****Z-S 0.26 (0.043)"
MS1H1-20B30CB-****Z-S 0.46 0207[2}

3000 6000 (0(-)2327(2 220
MS1H1-40B30CB- Z-S 0.51 (0.390)?
MS1H1-55B30CB-**** Z-S 0.48 1.06

- 1.38

MS1H1-75B30CB-****Z-S 0.53 (1.43)?
MS1H4 (Vn = 3000 RPM, Vmax = 6000 RPM)
MS1H4-40B30CB-****Z-S 0.51 0'657[2]
3000 6000 (0'657) 220
MS1H4-75B30CB-****Z-S 0.53 (2.012)"

[1] The motor with oil sealing must be derated by 20% during use.
[2] Valuesinside the brackets "()" are for the motor with brake.

@ Theitems and torque/speed characteristic values listed in the preceding
table are obtained in cases where the motor is working with Inovance
servo drives and the armature coil temperature is 20° C.

<

@ The characteristic parameter values in preceding table are obtained in
cases where the motor is installed with the following heatsink:
MS1H1/MS1H4: 250 x 250 x 6 mm (aluminum)

NOTE

1.3. 4 Motor Overload Characteristics

Load Ratio (%) Operating Time (s)
120 230
130 80
140 40
150 30
160 20
170 17
180 15
190 12
200 10
210 8.5
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Load Ratio (%) Operating Time (s)
220 7
230 6
240 5.5
250
300
350
Operating
time (s)
1000
100 \.
N
N
10
T~
! Load rati
100 150 200 250 300 350 T

Figure 1-7 Motor overload curve

<
[O @ The maximum torque of models H1 and H4 is 3.5 times the rated torque.

NOTE

1.3.5 Allowable Radial and Axial Loads of the Motor

Radial load direction P Axial load direction B

Axial load direction A

Figure 1-8 Radial and axial loads of the motor

Motor Model Allowable Radial Load (N) | Allowable Axial Load (N)
MS1H1-05B30CB-****Z-S 78 54
MS1H1-10B30CB-****Z-S 78 54
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Motor Model Allowable Radial Load (N) | Allowable Axial Load (N)
MS1H1-20B30CB-****Z-S 245 74
MS1H1-40B30CB-****Z-S 245 74
MS1H1-55B30CB-****Z-S 392 147
MS1H1-75B30CB-****Z-S 392 147
MS1H4-40B30CB-****Z-S 245 T4
MS1H4-75B30CB-****Z-S 392 147

1.3.6 Electrical Specifications of the Motor with Brake

Holding | Supplied | Resistance | Supply Current | Release | Close

Motor Model | Torque Voltage at 20°C Range at20°C | Time Time
(N-m) | (VDC)£10% | (Q)£10% (A)£10% (ms) (ms)

MS1H1-05B/10B 0.3 24 94.4 0.254 <20 <35
MS1H1-20B/40B 1.5 24 75.79 0.3 <20 <35
MS1H1-75B 2.5 24 2 0.333 <20 <60
MS1H4-40B 1.5 24 75.79 0.3 <20 <50
MS1H4-75B 2.5 24 72 0.333 <20 <60

S @ The brake cannot share the same power supply with other electrical
Q devices. This is to prevent malfunction of the brake due to voltage or

current drop caused by other working devices.
NOTE
@ Itis recommended to use cables of 0.5 mm” and above.

1.3.7 Motor Torque-Speed Characteristics
a) MS1H1 (low inertia, small capacity)

A mmsssmmm Continuous operating area

B messmmmm Short-term operating area

MS1H1-05B30CB MS1H1-10B30CB
Speed (RPM) Speed (RPM)
6000 6000
5000 ‘ 5000 ‘
4000 4000
3000 n 5 3000 A B
2000 2000
1000 1000
0 0
0 015 03 045 06 0 03 06 09 12
Torque (N-m) Torque (N-m)
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MS1H1-20B30CB
Speed (RPM)

6000

AL\

5000

4000

3000

2000

1000

0

0 0.6 12
Torque (N-m)

1.8

MS1H1-55B30CB

2.4

Speed (RPM)

6000
5000

\ '\

AN

4000

3000

2000

1000

0

0 1.6 3.2
Torque (N-m)

4.8

b)

A mmssmmm Continuous operating area

B s Short-term operating area

MS 1H4-40B30CB
Speed (RPM)

6.4

6000

N\

5000

AN

4000

3000

2000

1000
0

0 1.2 2.4
Torque (Nm)

3.6

4.8

Speed (RPM)

MS1H1-40B30CB

6000

5000

A\ N\

4000

AN

3000

2000

1000

0

0

Speed (RPM)
6000

5000

4000

3000

2000

1000

0

MS1H4 (medium inertia, small capacity)

Speed (RPM)
6000

5000

4000

3000

2000

1000

0

1.2 2.4
Torque (N-m)

3.6 4.8

MS1H1-75B30CB

N\

AN

0

2.5 5
Torque (N-m)

7.5 10

MS1H4-75B30CB

N\
AN
. N
|
|
|
0 2.5 5 7.5 10

Torque (N-m)
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1.4 Servo System Configuration Specifications

Servo Motor Model Motor . .
Rated Max. . Drive Unit Model
S || G | FPESE7) MERIL - DEICDIIDG] - Fame | svs2oN* 00
50 W 05B30CB 40 2C, 1C
100 W 10B30CB 40 2C, 1C
400w | small capacity) | 40B30CB 60 2C, 1C
3000 | 6000 | 550y 55B30CB | 80 2D, 1D
RPM RPM
750 W 75B30CB 80 2D, 1D
400 W H4 40B30CB 60 2C,1C
(medium
750 W inertia, small | 75B30CB 80 2D, 1D
capacity)

1.5 Regenerative Resistor Specifications

Servo Drive Model

Min. Allowable

Resistance (Q)

Max. Braking Energy
Absorbed by the Capacitor
)

Power supply

S]ngle_phase/ SV820*15**** unit of 1 kW 40 31
Three-phase b l
220V xygxxxx | COWET SUPPLlY
SV820*2S unit of 2 kKW 40 47
1.6 Cables
Table 1-1 Cables for terminal-type (Z) motors with front cable outlet
Cable
Cable Name | Cable Model | Length Outline Drawing of the Cable
(m)
Main circuit | S6-L.-M107-3.0 3.0
cable g M107.50| 5.0
(without N
brake) |S6-L-M107-10.0| 10.0 t=30mm e
Wil cirauit S6-L-B107-3.0 3.0
cable (with | S6-L-B107-5.0 | 5.0 = —
brake) |56 | 107-10.0| 10.0 Cesomm 200410mn—]
Absolute | S6-L-P124-3.0 | 3.0 Py
. [ ]
encoder | S6-L-P124-5.0 5.0 @j py -
cable  [56.1-p124-10.0| 10.0 A o
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Cable
Cable Name | Cable Model | Length Outline Drawing of the Cable
(m)
Incremental | S6--P114-3.0 | 3.0 P
encoder S6-1-P114-3.0 5.0 @
cable [5g(p11430| 100 | L~ L30mm

Table 1-2 Cables

for terminal-type (Z) motors with rear cable outlet

Cable
Cable Name | Cable Model | Length Outline Drawing of the Cable
(m)
Main circuit | S6-L.-M108-3.0 3.0
( c?t‘ELe . | S6-LM10850] 50 t,
Wi u o
brake) |S6-L-M108-10.0| 10.0 30 mm 10020 mm—]
Vi eieufi S6-L-B108-3.0 3.0
cable (with | S6-L-B108-5.0 5.0 =
brake) 156 | B108-10.0| 100 Lta0mm 200210 mm |
Absolute | S6-L-P125-3.0 | 3.0 o
encoder | S6-L-P125-5.0 5.0 ]
cable  Is6.1-p125-10.0| 10.0 A
Incremental | S6-L-P115-3.0 | 3.0 | _sstomm
encoder | S6-L-P115-3.0 | 50 | f]
0= /N _]
cable | s6.1-p1153.0 | 10.0 30 mm
Table 1-3 Swinging-type motor cable
Cable
Cable Name | Cable Model | Length Outline Drawing of the Cable
(m)
Main circuit |S6-L-M100-3.0 3.0
cable S6-L-M100-5.0 5.0
(without oe | 11100-10.0| 10.0
brake)
Main circuit |S6-L-B100-3.0 3.0
cable (with |S6-L-B100-5.0 5.0
brake) S6-L-B100-10.0 | 10.0
Absolute |S6-L-P120-3.0 | 3.0 5 e =
encoder |S6-L-P120-5.0 5.0 o Y/ @
cable  [s6-1-P120-10.0 | 10.0 i
Incremental |S6-L-P110-3.0 | 3.0 . -
encoder |S6-L-P110-5.0 5.0 o ] @
cable  |s6-L-P110-10.0 | 10.0 -
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1.7 Connector Kit

Item

Connector Kit

1/0 connecting port - CN1

S6-C8 (DB44 connector kit for cable sets of the servo drive)

encoder

Battery kit for absolute

SV82-C4 (connector kit for battery box of the servo drive)

motor connector

Swinging-type (Z-S)

S6-C26 (1394 port connector for encoder, 6-pin connecting
terminal for motor power cable/9-pin connecting terminal for
encoder cable)

Cable for parallel

EtherCAT communication

S6-L-T04-0.3 (length: 0.3 m,0.5m, 1 m,2m,3m,5m, and 10 m)
Consult with the cable supplier for customized cable length.

1.8 System Configuration

B Configuration of the servo drive

Rated current

. Input Output | Number | Single-axis Single-axis
At I Current Power | of Axes | Output Current | Max. Current
SV820N2S2C2C | 120 mm 46A 1kw 4 2.8A 10.1A




2 Installation Instructions

2 Installation Instructions

2.1 Installation of the Servo Drive
2.1.1Installation Environment
1 Installation location
B Install the servo drive inside a cabinet free from sunlight and rain.

B Install the servo drive in a place that meets the following requirements:
a) Free from corrosive or inflammable gases and combustible objects, such as
hydrogen sulfide, chlorine, anmonia, sulphur gas, chloridize gas, acid, soda and salt
b) Free from high temperature, humidity, dusts, and metal powders
c) Free from vibration

B Pollution degree of the installation location: PD2

. =
Sevee oo (O~
cataty 1 N
.
o .
.« ®
No dusts or oily dirts No direct sunlight No vibration

Vibration level less than orequalto 0.6 g

[}

é

B

'y
L \)J No
combustible
‘ No high material
temperature/
@ bumidity
Operating environment within 0°C to 50°C No combustible or corrosive gases Install the servo drive on an incombustible surface.

Figure 2-1 Installation Environment
2 Environment conditions

Item Description
Ambient temperature 0°Cto 55°C (average load <fatio not excee_zding 80% in an ambient
temperature of 40°C to 55°C) (non-freezing)
Ambient humidity Below 90% RH (without condensation)
Storage temperature | -20° C to +85° C (non-freezing)
Storage humidity Below 90% RH (without condensation)
Vibration Below 4.9 m/s
Shock Below 19.6 m/s’
IP rating IP20 (except the connecting terminals)
Altitude Below 1000 m
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2.1.2 Installation Dimensions and Clearances

1 Dimension drawing (unit: mm)

3-M4 threaded hole
122.0 141.0

43
[ IR Q i _— { ?
i
184.0 167.0 175.0
A4 = \
¥y o A
854 ‘4—»)

1100
Figure 2-2 Product dimensions
2 Installation clearance (unit: mm)

The servo drive can be installed side by side (with a clearance of at least 2 mm) in one
row or two rows, as shown in the following figure. The required minimum clearance
between servo drives must be reserved during dual-row installation.

ttt 250 ,

& o
of
Ho
o of
of

_‘_Jmﬂﬂl
Eﬂmm 0] @l

|
oo e 0] 0

BE

®,

2150
il

250 \

o
o
o
o

&0
-1

=

250

Figure 2-3 Dual-row installation clearance
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A multi-axis system requires servo drives to be lined up along the top.

To ensure good heat dissipation and cooling effect, leave enough installation clearance
as required by the following figure .

N S NN

250 mm A 2145mm
N
\ N\
220 mm ES u 220mm
SINEIRE

A\ ' @ @ =

250mm & &L
A\ il N A O

Figure 2-4 Installation clearance
Installation direction: The servo drive must be installed vertically.

2.1.3 Installation Method

The servo drive supports backplate mounting. Use M4 screws to fix the servo drive to
the mounting surface through the three mounting holes on the servo drive.

1 Installation method

Mark the position of the threaded holes for installation and drill a screw hole in the base
plate for each retaining screw.

The servo drive must be installed on the base plate vertically.

The installation diagram is shown in the following figure.

Figure 2-5 Backplate mounting
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Recommended installation torque (N-m)

When fixing the servo drive with M4 screws, the recommended torque is 1.2 N- M.

Item M3 M4 M5 M6 M8 M10 M12
Electrical 0.55 12 2.8 6 13 25 50
connection
Cooling

Ensure the servo drive is installed vertically to the wall. Cool the servo drive down
through natural convection or a cooling fan.

As shown in Figure 2-4, leave sufficient space around the servo drive to allow cooling
through natural convection or a fan. Install the cooling fan onto the top of the servo
drive to avoid excessive temperature rise and maintain an even temperature inside the
cabinet.

Grounding

The grounding terminal must be grounded properly. Failure to comply may result in
electric shock or malfunction due to interference.

Routing

Route the cables downwards during wiring (as shown by the following figure). This is to
prevent the liquid from flowing into the servo drive along the cable.

Figure 2-6 Routing direction
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2.2 Installation of the Servo Motor
2.2.1 Installation Environment

1 Installation location

B Install the servo motor in a place free from corrosive and inflammable gases and
combustible materials, such as the hydrogen sulfide, chlorine, anmonia, sulphur
gas, chloridize gas, acid, soda, and salt.

B Use the servo motor with oil sealing when the motor is to be used in a place with
grinding fluid, oil mists, iron powders or cuttings.

B Install the servo motor away from heating sources such as a heating stove.

B Do not use the servo motor in an enclosed environment. Working in an enclosed
environment will lead to overheat of the servo motor and shorten its service life.

B To ensure proper installation and operation, prevent foreign objects and water from
entering the terminals.

2 Environment conditions

Table 2-1 Installation environment

Item Description
Ambient temperature | 0°C to 40°C (non-freezing)
Ambient humidity 20% to 90% RH (without condensation)
Storage temperature | -20°C to +60°C (maximum temperature: 72 hours at 80°C)

Storage humidity 20% to 90% RH (without condensation)

Vibration Below 49 m/s?

Shock Below 490 m/s?

IP rating H1 and H4: IP67 (except the shaft opening and connecting terminals

of motor connectors)

Altitude Below 1000 m (derating required for altitude above 1000 m.)

2.2.2 Installation Precautions

Table 2-2 Installation precautions

Item Description

Rust-proof Wipe up the anti-rust agent applied at the motor shaft extension before
measures installing the servo motor, and then take rust-proof measures.
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Iltem

Description

Encoder

@ Do not strike the shaft extension during installation. Failure to
comply will damage the encoder.

@ Use the screw hole at the shaft end when mounting 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 on the
coupling end, and then use a nut to push the pulley in.

@ For the motor shaft with a keyway, use the screw hole at the shaft
end for installation. For the motor shaft without a keyway, use
friction coupling or similar methods.

€ When removing the pulley, use a pulley remover to protect the shaft
against the strong shock from the load.

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

Alignment

€ When connecting the servo motor to a machine, use a coupling and

keep the center of the motor shaft and the machine shaft in the
same line. When installing the servo motor, make sure the required
alignment accuracy shown in the following figure is fulfilled. Failure
to comply will result in vibration that may damage the bearing and
encoder.

Measure the distance at four different

positions on the circumference. The difference

between the maximum and minimum
measurements must be less than 0.03 mm.

Installation
direction

@ The servo motor can be installed horizontally or vertically.
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Iltem

Description

Measures against
oil and liquid

@ Do not submerge the motor/cable in water or oil.

@ Check the IP rating of the servo motor in places with water drops
(except the shaft opening).

Refers to the clearance of the
shaft extension.

Drive shaft

@ |Install the motor with its connecting terminals facing downwards
(as shown in the following figure) when the motor is to be used in a
place with liquid. This is to prevent the liquid from flowing into the
motor body along the cable.

—

@ Inenvironments where the shaft opening is exposed to oil drops,
use a servo motor with oil sealing.

@ Observe the following requirements when using a servo motor with
oil sealing:
a) Make sure the oil level is lower than the oil sealing lip during use.

b) Prevent oil accumulation on the oil sealing lip when the motor is
installed vertically upward.

Stress of cables

@ Do not bend or apply tension to cables especially the signal cable

whose conductor is only 0.2 mm or 0.3 mm in thickness. Do not pull

the cables too tight during wiring.
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Item Description

Observe the following precautions when connecting the connector:
4@ When connecting the connector, make sure there is no foreign
matter such as waste or sheet metal inside the connector.

@ Connect the connector to the main circuit side of the servo motor
first, and ensure the grounding cable of the main circuit is connected
properly. If the connector is connected to the encoder cable side
first, the encoder may become faulty due to the potential difference
between PEs.

Connectors @ Ensure the pins are correctly arranged during wiring,

@ The connectors are made up of resins. Do not strike the connector to
prevent damage to the connector.

€ When moving the servo motor whose cables are already connected,
grasp the servo motor by its body instead of the cables. Failure to
comply may damage the connector or break the cables.

@ |[fflexible cables are used, do not apply stress on cables during
wiring. Failure to comply may damage the connector.

2.3 Dimension Drawing of MS1H1 Series Servo Motors

B Terminal-type servo motor

LG,

~—{_L[0.08]A][<

o~

BTy TET R 8|S

P L diHH L\@ 2
o m— =
T ]

il i -
g3
- - - — /[ @8
O

LE
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B Swinging-type servo motor

08

Iooeh]

%

=

I I
]
4t =
=3
1 S | 5
el I 1
LK
a [4]
— I
LG
LL LR
2, £
0
KH-01 Th8
Diagram of shaft end Diagram of shaft
end with key
Motor Type LL [LC| LR LA LZ LH| LG LE LJ

MS1H1-05B30CB-A330Z(-S) | 65 |40|25*0.5| 46 | 2-¢4.5 | 34| 5 |2.5£0.5| 0.5+0.35

MS1H1-05B30CB-A332Z(-S) | 96 |40|25*0.5| 46 | 2-¢4.5 | 34| 5 |2.5£0.5| 0.5+0.35

MS1H1-10B30CB-A330Z(-S) | 77.5 |40|25%0.5| 46 | 2-¢4.5 | 34| 5 |2.5£0.5| 0.5+0.35

MS1H1-10B30CB-A332Z(-S) | 109 {40|25*0.5| 46 | 2-¢4.5 | 34| 5 |2.5£0.5| 0.5+0.35

MS1H1-20B30CB-A331Z(-S) | 72.5 |60|30£0.5| 70 | 4-¢5.5 | 44 |7.5| 3+0.5 | 0.5+0.35

MS1H1-20B30CB-A334Z(-S) | 100 [60|30£0.5| 70 | 4-$5.5 |44 |7.5| 3+0.5 | 0.5%£0.35

MS1H1-40B30CB-A331Z(-S) | 91 |60|30£0.5| 70 | 4-$5.5 |44 |7.5| 3£0.5 | 0.5£0.35

MS1H1-40B30CB-A334Z(-S) | 119 {60|30£0.5| 70 | 4-¢5.5 |44 |7.5| 3+0.5 | 0.5+0.35

MS1H4-40B30CB-A331Z(-S) | 105 [60|30£0.5| 70 | 4-$5.5 |44 |7.5| 3£0.5 | 0.5%£0.35

MS1H4-40B30CB-A334Z(-S) | 128 {60|30£0.5| 70 | 4-¢5.5 |44 |7.5| 3+0.5 | 0.5+0.35

MS1H1-55B30CB-A331Z(-S) | 96.2 |80|35%0.5| 90 | 4-¢7 |54 |7.7| 3£0.5 | 0.5%£0.35

MS1H1-75B30CB-A331Z(-S) | 107 {80|35%0.5| 90 | 4-¢7 |54 |7.7| 3£0.5 | 0.5+0.35
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Motor Type LL [Lc| LR |[LA| Lz |LH|LG| LE LJ
MS1H1-75B30CB-A334Z(-S) | 140 |80|35+0.5| 90 | 4-¢7 |54 |7.7| 3+0.5 | 0.5+0.35
MS1H1-10C30CB-A331Z(-S) | 118.2 |80 |35+0.5| 90 | 4-¢7 |54 |7.7| 3+0.5 | 0.5+0.35
MS1H4-75B30CB-A331Z(-S) | 118.5|80 |35+0.5| 90 | 4-¢7 |54 |7.7| 3+0.5 | 0.5+0.35
MS1H4-75B30CB-A334Z(-S) | 148 |80|35+0.5| 90 | 4-¢7 |54 |7.7| 3+0.5 | 0.5+0.35

Motor Type S |B| TP |[LK| KH |Kw/w| T Wﬁjgg)ht
MS1H1-05B30CB-A330Z(-S) | 8 |30| M3x6 (155162 o, |3 |3 | 3 /
MS1H1-05B30CB-A332Z(-S) | 8 |30| M3x6 (155162 o, |3 |3 | 3 /
MS1H1-10B30CB-A330Z(-S) | 8 |30| M3x6 (155162 o, |3 |3 | 3 /
MS1H1-10B30CB-A332Z(-S) | 8 |30| M3x6 |155(62 3, | 3 |3 | 3 /
MS1H1-20B30CB-A331Z(-S) | 14 |50| M5x8 [165/11 o, | 5|5 | 5 /
MS1H1-20B30CB-A334Z(-S) | 14 |50| M5x8 [165/11 o, | 5|5 5 /
MS1H1-40B30CB-A331Z(-S) | 14 |50| M5x8 [165/11 o, | 5|5 5 /
MS1H1-40B30CB-A334Z(-S) | 14 |50| M5x8 165/ 11 o1 | 5 |5| 5 /
MS1H4-40B30CB-A331Z(-S) | 14 |50| M5x8 |165/11 3, | 5|5 | 5 /
MS1H4-40B30CB-A334Z(-S) | 14 |50| M5x8 [165/11 o, | 5|5 5 /
MS1H1-55B30CB-A331Z(-S) | 19 |70|M6x20| 25 |155 3,| 6 | 6 | 6 /
MS1H1-75B30CB-A331Z(-S) | 19 |70|M6x20| 25 |155 3,| 6 | 6 | 6 /
MS1H1-75B30CB-A334Z(-S) | 19 |70|M6x20| 25 |155 3,| 6 | 6 | 6 /
MS1H1-10C30CB-A331Z(-S) | 19 |70|M6x20| 25 |155 3,| 6 | 6 | 6 /
MS1H4-75B30CB-A331Z(-S) | 19 |70|M6x20| 25 |155 3, | 6 | 6 | 6 /
MS1H4-75B30CB-A334Z(-S) | 19 |70|M6x20| 25 |155 3,| 6 | 6 | 6 /
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3 Wiring

A\ cauTion

@ Use the power from the grounded (TN/TT) grid for the servo drive. Failure
to comply may result in electric shock.

€ Connect a electromagnetic contactor between the input power supply
and the main circuit power supply of the servo drive (L1 and L2 for single-
phase; L1, L2, and L3 for three-phase) to form a structure which allows
independent power cutoff on the servo drive power side. This is to prevent
fire accidents caused by continuous large current upon fault.

@ Ensure the input power supply of the servo drive is within the specified
C voltage ripple range. Otherwise, the servo drive may become faulty.

@ Do not connect the output terminals U, V, and W of the servo drive to a
three-phase power supply. Failure to comply may cause physical injuries or
fire accidents.

4 Do not connect the motor connecting terminals U, V, and W to a mains
frequency power supply. Failure to comply may cause physical injuries or
fire accidents.

@ Use the ALM (fault) signal to cut off the main circuit power supply. A faulty
braking transistor may cause overheat of the regenerative resistor and lead

to a fire accident.
A\ cauTion

@ Connect the PE terminal of the servo drive to the PE terminal of the control

cabinet. Failure to comply may cause electric shock.
@ Ensure the entire system is grounded. Otherwise, malfunction may occur to
the servo drive.
A\ cauTion

A @ Residual voltage is still present in the internal capacitor after power off,
C allow for an interval of 15 min before any further operation.

/... 15min
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A\ cauTion

@ The specifications and installation method of external cables must comply with
applicable local regulations.

@ Observe the following requirements when applying the servo drive on a vertical
axis.
a) Set the safety device properly to prevent the workpiece from falling in such
status as warning and overtravel.
b) Ensure the positive/negative polarity of the 24 V power supply is correct.
Otherwise, the axis may fall down and cause physical injuries or damage the
servo drive.

@ Observe the following requirements when wiring the power supply and the
main circuit:
a) When the main circuit terminal is a connector, remove the connector from the
servo drive before wiring.
b) Insert one cable into one cable terminal of the connector. Do not insert
multiple cables to one cable terminal.
c) When inserting the cables, take enough care to prevent the cable conductor
burrs from being short circuited to the neighboring cable.
d) Insulate the connecting part of the power terminals to prevent electric shock.
e) Do not connect a 220V servo drive to a 380 V power supply directly.
f) Install safety devices such as a circuit breaker to prevent short-circuit in
external circuits. Failure to comply may result in a fire.
h) Cut off the main circuit power supply and switch off the S-ON signal after a
warning signal is detected.

@ Connect the servo drive to the motor directly. Do not use an electromagnetic
contactor during wiring. Failure to comply may result in faults.

@ Do not put heavy objects onto the cables or pull the cable with large force.
Otherwise electric shock may occur due to cable damage.

€ When connecting DO terminals to relays, ensure the polarity of the flywheel
diode is correct. Wrong polarity will damage the servo drive or disable signal
output.

@ Keep adistance of at least 30 cm between main circuit cables and I/0 signals or
encoder cables. Failure to comply may cause malfunction of the servo drive.

@ Use twisted pair cables or multi-core shielded twisted pair cables as the I/O
signal cables or encoder cables. Failure to comply may cause malfunction of the
servo drive.

€ The maximum wiring lengths of the I/O signal cable and the encoder cable are
3mand 20 m respectively.

@ Use anoise filter to reduce the electromagnetic interference on electronic
devices surrounding the servo drive.

@ Take proper shielding measures in the following application locations to
prevent damage to the servo drive:
a) Locations suffering from interference caused by static electricity
b) Locations with strong electric field or magnetic field
¢) Locations with radioactive rays
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B Terminal pin layout of the servo drive

CN1

//_\17

1 [coM 5y
+24V COM
com
+24V COM-
DI18
DI19 DO1+
DIL7
DI20 DO1-
DI16
DI21 DO2+
DI15
DI22 DO2-
DI14
DI23 D034
DI13

DI24 DO3-
DI12

DI1 DO4+
DI11
DI2 DO4-

DI10

DI3 DOS5+|
DI9

DI4 DO5-

DI5 DO6+|

DI6 DO6-

Communication terminal

CN3 ENET

ECAT _OUT

ECAT _IN

Brake power input CN7

|Ilﬁ|ll
o

con]

Main circuit input
terminal CN8

L1C
L2C

Figure 3-1 Terminal pin layout

The preceding figure shows the terminal pin layout of the servo drive.

3.1 Wiring of the Servo Drive Main Circuit

3.1.1 Introduction to Main Circuit Terminals

B Main circuit input terminals of the servo drive

/1

Figure 3-2 Position and layout of main circuit terminals

Encoder signal
terminal X1/X2

=g
+5V

1

2 ov
3 | BAT+
4

5

BAT-
PS+
6 PS-
Encl-| PE

Main circuit output
terminal X3/X4

@O |Br+
omff | sr-
@ o) |Pe
o | v
o | Vv
q @D] w

-43-



-44 -

3 Wiring

Table 3-1 Names and functions of main circuit terminals

Uitk Terminal Name Function
Symbol
S Single-phase/Three-phase 220 V power input of the
L1,L2,L3 malgtctg:rl;litnzcl):ver main circuit (L1 and L2 used for single-phase input; L1,
P L2, and L3 used for three-phase input)
Lic,Loc | Controlpowerinput 1), xc ower input of the control circuit
terminals
When the large-inertia load needs braking for
Terminals for emergency stop, connect an external regenerative
P,C connecting external | resistor between P and C.
regenerative resistor | The external regenerative resistor needs to be
purchased separately.
PN Common DC bus Used for common DC bus connection when multiple
’ terminals servo drives are connected in parallel.
PE Grounding terminal Two FES connected respectively to the grounding
terminals of the power supply and the servo motor

3.1.2 Wiring Example of the Regenerative Resistor

Regenerative resistor
connected between P
and C

Regenerative resistor
connected to the
wrong terminal

/ﬂ

Figure 3-3 Connection of the external regenerative resistor

Observe the following precautions when connecting the external regenerative resistor:

1) Do not connect the external regenerative resistor to the positive pole (P) and negative
pole (N) of the bus. Failure to comply will damage the servo drive or cause a fire.

2) Do not select any resistor lower than the minimum allowed resistance. Failure to
comply will result in Er.201 (Hardware overcurrent) or damage the servo drive.

3) Before using the servo drive, ensure parameters related to the regenerative resistor
(2002-1Ah, 2002-1Bh and 2002-1Ch) are set properly.

4) Install the regenerative resistor on an incombustible object such as metal.




3 Wiring
3.1.3 Recommended Models and Specifications of Main Circuit Cables

The following figure shows the connectors of main circuit cables. These connectors will
be delivered along with servo drive.

Figure 3-4 Outline drawing of the connector

Table 3-2 Recommended cables and models for the main circuit

Rated | Recommended | Rated |Recommended | Recommended
Servo Drive Model | Input Input Output | Output Power Grounding
Single-phase 220V | Current | Power Cable | current Cable Cable
(A) mm? | AWG (A) mm? | AWG | mm® | AWG
SV820N2S2C2C 4.6 2x0.5 20 2.80 2x0.5 20 0.50 20
For requirements on other main circuit cables, see "3.1.5 Precautions for Main Circuit
Wiring".

Use the cables listed in the following table for the main circuit.

Table 3-3 Recommended main circuit cables
Cable Type
Allowable Temperature (°C)

Model Name

PvC General PVC cable -

\% PVC cable with rated voltage of 600 V 60

HIV PVC cable with spea{al heat-resistance 75

capacity

For three-cable applications, the relation between the AWG specification and the

allowable current is shown in the following table. Note that the values listed in the table
cannot be exceeded during use.

Table 3-4 Specifications of three-cable applications

) . Allowable Current at Different Ambient
AWG Nominal Cross Sectional Temperatures (A)
Specification Area (mm?)
30°C 40°C 50°C
20 0.519 8 7 6
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Allowable Current at Different Ambient

AWG . Nominal Cross Sectional Temperatures (A)
Specification Area (mm?)
30°C 40°C 50°C
19 0.653 9 8 7
18 0.823 13 11 9
3.1.4 Wiring Example of the Power Supply
B Single-phase 220 V model: SV820N2S2C2C
Single-phase 220 VAC
\ \
( (
Servo drive
Noise filter
L1C
u
L2C Vv
W [
STOP Po © :
button F c |
” N XIX2 |
RUN — —— Main circuit ‘
button ‘ J J power input @
| contactor 1KM
SR
Surge |
protecti % |
device | L1
,,,,,, T L2 ALM- ——,
COM
Servo alarm 1D 24V
‘ output relay 1Ry
\7 % 77777 ‘ & ALM+ i ‘ M
| g | Servo alarm
Servo alarm ! | signal output
indicator ‘ ‘

Figure 3-5 Wiring of the main circuit of single-phase 220 V models

@ 1KM: Electromagnetic contactor; 1Ry: Relay; 1D: Flywheel diode

2

NOTE

regenerative resistor between P and C as needed.

@ The DO is set as alarm output (ALM+/-). When the servo drive alarms,
the power supply is cut off automatically. SV820N series servo drives are
not configured with built-in regenerative resistors, connect an external
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B Three-phase 220 V model: SV820N2S2C2C

Three-phase 220 VAC

dd

Noise filter Servodrive

L1C
L2C
U
Vv
W
STOP Po @ :
button 9‘ !
Main circuit € Y0 |
RUN power input |
button | contactor 1IKM | N |

|
|
Surge —l ‘L '% | L1
protectioh |
0 L2

device

______ i 13 AM- ———

_]’ ety relay 1Ry oy 24
\— 7 ————— | &) ALM+ —[El:l—T

| 5 IS‘ervoalarm
| | signal output
| |

Servoalarm
indicator

Figure 3-6 Main circuit wiring of three-phase 220 V models

S @ 1KM: Electromagnetic contactor; 1Ry: Relay; 1D: Flywheel diode

@ The DO is set as alarm output (ALM+/-). When the servo drive alarms, the
power supply will be cut off automatically and the alarm indicator lights

up.

NOTE

3.1.5 Precautions for Main Circuit Wiring

1) Do not connect the input power cables to the output terminals U, V and W. Failure to
comply will damage the servo drive.

2) When cables are bundled in a duct, take current reduction ratio into consideration
because of the poor cooling condition.

3) When the temperature inside the cabinet is higher than the temperature limit of the
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cable, it is recommended to use a Teflon cable with a larger temperature limit. As the
surface of regular cables may be easily hardened and cracked under a low temperature,
take thermal insulation measures for cables laid in a low-temperature environment.

4) The bending radius of a cable must be 10 times longer than its outer diameter to
prevent the internal conductor from breaking due to long-time bending.

5) Select and use cables with a rated voltage above 600 VAC and rated temperature
above 75° C. Under 30° C ambient temperature and normal cooling conditions, the
allowable current density of the cable cannot exceed 8 A/mm? when the total current
is below 50 A, or 5 A/mm?* when the total current is above 50 A. The allowable current
value can be adjusted in the case of high ambient temperature or bundled cables. You
can calculate the allowable current density (A/mm?) by using the following formula:

Allowable current density = 8 x Reduction coefficient of the current-carrying density of
the conductor x Current correction coefficient

Duct
@
Cable
Number of Cables in the Duct Current Reduction Coefficient

Less than 3 0.7
4 0.63
5-6 0.56
7-15 0.49

6) Do not connect the regenerative resistor between DC bus terminals P and N. Failure
to comply may cause a fire.

7) Route the power cables and signal cables through different routes at an interval of at
least 30 cm to prevent interference.

8) High voltage may be still present in the servo drive even if the power supply is cut off.
Do not touch the power terminals within 5 minutes after power-off.

9) Do not turn on/off the power supply frequently. If frequent ON/OFF is needed, make
sure the time interval is at least one minute. The capacitor in the main circuit of the
servo drive will be charged with a large current for 0.2s upon power on. Turning on/
off the power supply frequently will deteriorate the performance of the main circuit
components inside the servo drive.

10) Use a grounding cable with the same cross sectional area as the main circuit cable
in general cases, but if the cross sectional area of the main circuit cable is less than
1.6 mm’, use a grounding cable with a cross sectional area of 2.0 mm”.

11) Ground the servo drive properly.
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12) Do not power on the servo drive if any cable becomes loose. Otherwise, a fire
accident may occur.

Recommended circuit breaker and electromagnetic contactor

3.1.6 Specifications of Peripheral Parts of the Main Circuit

Table 3-5 Recommended models of the circuit breaker and electromagnetic contactor

Recommended Circuit Recommended
Main Circuit Power . Breaker Contactor
Servo Drive Model - -
Supply Qi () Schneider Current | Schneider
Model (A) Model
Single-phase/ SV820N1S****
Three-phase 220V| SV820N2S**** 6 OSMC32N3C6 9 LC1D09

3.2 Connection Between the Servo Drive and Servo Motor

A complete servo drive consists of two drive units with each drive unit supporting
two motors. When connecting motors to the drive unit, pay attention to the terminal
silkscreen on the drive unit and use correct terminals for wiring (X1 matches X3, and X2

matches X4).

— =

h X2

=l 1

‘Wﬂ

ﬁﬁ‘

[
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Actual connection diagram

)

===

L E{ﬂ%

3.3 Power Cable Connections Between Servo Drive and Motor

3.3.1 Power Cable Connections for the Motor with Brake

Power supply (24 VDC)

S
=<cas

Figure 3-7 Example of the wiring between the servo drive and the motor with brake
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Table 3-6 Connectors of power cables on the servo motor side

Outline Drawing of the
Connector

Terminal Pin Layout

Applicable

Motor Frame'”

Black 6-pin connector
__5__
P4 1
b s ”: 2
6 3

L U

Recommendation:
Plastic housing: MOLEX-50361736
Terminal: MOLEX-39000061

o

40 (Z series)
60 (Z series)
80 (Z series)

[1] Motor frame refers to the width of the mounting flange.
Power cable colors are subject to the actual product. The cable colors mentioned in this
user guide refer to Inovance cables.

3.3.2 Power Cable Connections for the Motor Without Brake

When the motor without brake is connected to the servo drive, the two brake signal
terminals (BR+ and BR-) can be left unconnected, as shown in the following figure.

Other connections are the same as the connection of the motor with brake. See "3.3.1

Power Cable Connections for the Motor with Brake" for details.

Z<crz®

Figure 3-8 Example of the wiring between the servo drive and the motor without brake
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3.4 Encoder Cable Connection
3.4.1 Connection of Serial Incremental Encoder

@
@)

Figure 3-9 Wiring example of encoder signals
The encoder cable colors are subject to the actual product. The cable colors mentioned
in this user guide refer to Inovance cables.

Table 3-7 Connector of 20-bit encoder cables on the servo drive side

Outline Drawing of the Connector Terminal Pin Layout

Pin No. Signal Name

1 +5V

Viewed from 2 ov
this side 3 Reserved
4 Reserved

5 PS+

6 PS-

Enclosure PE

Recommendation:
Connector at cable side: Sunchu, IEEE 1394 (6-pin,
solder type, provided with an enclosure)
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Table 3-8 Connector of 20-bit encoder cables (9-pin connector)

Applicable
Outline Drawing and Terminal Pin Layout of the Connector Motor
Frame
C_onnected _to encoder Encoder signal
signal terminal coﬁnector'g Lead wire of the encoder
Viewed from Vie\;;;d from
this side this side L
9-pin connector 9-pin connector
[@EE @@e] w0
©©@ o
® o
pi -
Pin No. | Signal Name | Remark in | Signal Color | Remark
No. | Name
Z I:)? TV‘F’)';tsd 3 | PS+ |Yellow| Twisted
_ 6 | PS- | Blue pair
9 +5V
9 +5V Red
8 GND -
7 Shield 8 GND | White -
Recommendation: 7 | Shield -
Plastic housing: AMP 172161-1
Terminal: AMP 770835-1
[1] Motor frame refers to the width of the mounting flange.
Table 3-9 Pin connection relation of 20-bit encoder cables
) Motor Side
DB9 on the Servo Drive
Side Description 9-pin | 20-29 Aviation Plug
Signal Name | Pin No. Pin No. Pin No.
PS+ 5 Serial communication signal (+) 3 A
PS- 6 Serial communication signal (-) 6 B
+5V 1 Encoder +5 V power supply 9 G
GND 2 Encoder +5V power ground 8 H
PE Enclosure Shield 7 J
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Observe the following precautions when wiring the encoder signals:

1) Ground the shield of the servo drive and servo motor properly. Failure to comply
will result in a false warning.

2) Do not connect cables to the "reserved" terminals.

3) When determining the length of the encoder cable, take the voltage drop caused
by cable resistance and the signal attenuation caused by distributed capacitance
into consideration. It is recommended to use shielded twisted pair cables within
10 m. Such cables must be 26AWG or above and comply with UL2464 standard.

4) 22AWG to 26AWG cables are recommended for 10B, 20B, 40B, and 75B series
motors, and the matching terminal is AMP170359-1. The following table lists
diameters for cables of or above 10 m.

Figure 3-10 Recommended cables

Cable Diameter Q/km Allowable 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 the cables above 22AWG are required, contact the sales personnel of Inovance.
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3.4.2 Connection of Absolute Encoder Cables

[ T g = D @

Battery box

Battery box
Figure 3-11 Wiring example of absolute encoder signals and the battery box
1 Description of the lead wire color of the battery box

Orange: Positive

Black: Negative

Figure 3-12 Description of the lead wire color of the battery box

Q% Store the battery under required ambient temperature and ensure reliable
contact and sufficient electricity. Failure to comply may cause encoder
NOTE information loss.
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2 Specification of absolute encoder cables

Table 3-10 Connector of 20-bit encoder cables (9-pin connector)

Plastic housing: AMP 172161-1
Terminal: AMP 170359

Applicable
Outline Drawing and Terminal Pin Layout of the Connector Motor
Frame
Connected to encoder
signal terminal Encoder signal Lead wire of the encoder
connector
Viewed from Viewed from —l
this side this side
9-pin connector 9-pin connector
. - 40
- ;IS SNlagrr:]ael Color | Remark gg
Pin No. S Remark
Name 1 |Battery (+) | Blue
1 Battery (+) Blue
4 Battery (_) 4 Battery (_) and
black
3 PS+ Twisted | |/3 | pss Yellow
6 PS- pair Yellow | Twisted
9 +5V 6 |PS- and | pair
black
8 GND -
9 +5V Red
7 Shield
. 8 GND Black |-
Recommendation:
7 | Shield

[1] Motor frame refers to the width of the mounting flange.
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3 Installation of the absolute encoder battery box

B The SV82-C4 battery box (optional) contains the following items:

One plastic box
One battery (3.6 V, 2,600 mAh)

Terminal block and crimping terminal

B Installing the battery box

Figure 3-13 Installation of the absolute encoder battery box
Insert the battery box into the corresponding slot in the servo drive. Ensure the battery
is inserted securely, without the risk of falling.
B Removing the battery box

The battery is exposed to the risk of liquid leakage after a long-time operation. Itis
recommended to replace the battery every two years. Remove the battery box in steps

in reverse to those in the preceding figure.

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

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

Note: Improper use of the battery may result in liquid leakage which corrodes the

components or causes battery explosion. Observe the following precautions during use:
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a)

b)

o)

d)

e)

f)

g
4
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Place the battery in the correct +/- polarity.

Leaving a battery that has been used for a long time or is no longer useful inside
the device can cause liquid leakage. The electrolyte inside the battery is corrosive
and conductive, not only corroding surrounding components but also incurring the
danger of short circuit. It is recommended to replace the battery every 2 years.

Do not disassemble the battery because the internal electrolyte may spread out and
cause physical injuries.

Do not throw a battery into fire or heat up the battery. Failure to comply may result in
an explosion.

Do not short circuit the battery or strip off the battery tube. Prevent terminals (+) and

(-) of the battery from coming into contact with the metal. Contact with the metal will
incur a large current, not only weakening the battery power, but also giving rise to the
danger of explosion due to overheating.

This battery is not chargeable.
Dispose of the battery according to local regulations.
Selection of the encoder battery

Select an appropriate battery according to the following table.

Table 3-11 Description of absolute encoder battery

Batt Ratings
atter: . o
Specificai/ion Item and Unit | Minimum | Typical | Maximum Condition
Value Value Value

External battery 3.2 3.6 5 In standby mode™

voltage (V)

Circuit fault

voltage (V) - 2.6 - In standby mode
Output: 3.6V, Baltttery X’/?m'”g 2.85 3 3.15
2500 mAh votage

) ) ) During normal

Recommended operation™
manufacturer Current consumed i 10 i In standby mode,
and model: by the circuit (HA) axis at standstill
S.henzhen In standby mode,
Jieshun, LS14500 - 80 - axis rotating

Operation

temperature (°C) 0 i 40 f:q??rzz tbr;/atthe

Storage _ motor

temperature (°C) 20 to +60

The preceding data is measured under an ambient temperature of 20°C .
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[1] During normal operation, the absolute encoder supports single-turn or multi-turn data
counting and data transmitting/receiving. A well-connected encoder will, upon switch-on of
the servo drive power supply, enter normal operation status and transmit/receive data after a
delay of 5s. Switching from standby mode to normal operation mode upon power-on requires
the motor to rotate at a speed less than 10 RPM. Otherwise, the servo drive may report E3.740
(Encoder interference). In this case, you need to power on the servo drive again.

[2] Standby mode means the servo drive is not powered on and the absolute encoder can perform
multi-turn counting by utilizing external battery power. In this case, the data transmitting/
receiving stops.

5 Design life of the battery
The following calculation only covers the current consumed by the encoder.

Suppose that the servo drive works normally for T1 in a day, the motor rotates for T2
after the servo drive is powered off, and the motor stops rotating for T3 after power off
[unit: hour (h)]

Example:

Table 3-12 Design life of an absolute encoder battery

Item Working Time 1 Working Time 2
Days of wor.k.ing in different 313 59
operation conditions in 1 year (day)
T1(h) 8
T2 (h) 0.1
T3 (h) 15.9 24

@ Capacity consumedinlyear=(8hx2pyA+0.1hx80 uA+15.9hx 10 pA)x313+(0hx2puA+0hx
80 WA +24 h x 10 pA) x 52 = 70 mAH

@ Design life of the battery = Battery capacity/Capacity consumed in 1 year = 2600 mAH/70 mAH =
37.1years
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3.5 Wiring of Control Signal Terminal CN1 (DI/DO)

CN1
//— 16
COM+
1— e
+24V COM-
coM+
[+24v COM- CN1
DI18
[y B (| &
DI19 DO1+ = =
DI17 [17]
[ DI20 DO1- [2] [32
DI16 [
L [3] [33
DI21 DO2+ 9]
DI15 (2] [34
DI22 DO2- Tﬂf
DI14 M
DI23 DO3+ el 36
DI13 [22]
oeE eE 7] 37
DI24 - DO3- 53]
L — [8] [38
DI1 DO4+ |24]
DI1l <“— |9 3
o2 poa =
DO4- [—
10| |40
DI10 [ [26]
DI3 DO5+ (11| [4T
| D9 | =
L 12| [42
DI4 DO5- 28]
| DI8 | [13] [43
DIS DO6+ | 2
DI7 14 44
L 130
DI6 DO6- = /
COM- 44 1>* /

Figure 3-14 Pin layout of control circuit terminal connector

Plastic housing of the plug on cable side: DB25P (SZTDK), black
Core: HDB44P male (SZTDK)

It is recommended to use cables of 24AWG to 26AWG.

Table 3-13 Description of DI/DO signals

SNlagrr:]ael Iljllc? Description illf:qa; ;': Description
DI1 9 High-speed DI signal 1 DO1+ 33 DO signal 1 (positive)
DI2 10 | High-speed DI signal 2 DO1- 34 DO signal 1 (negative)
DI3 11 | High-speed DI signal 3 DO2+ 35 DO signal 2 (positive)
DI4 12 | High-speed DI signal 4 DO2- 36 DO signal 2 (negative)
DI5 13 | High-speed DI signal 5 DO3+ 37 DO signal 3 (positive)
DI6 14 | High-speed DI signal 6 DO3- 38 DO signal 3 (negative)
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?\Ilagrr:ﬁll E'(': Description ,S\;f:j: E': Description

DI7 29 | High-speed DI signal 7 DO4+ 39 DO signal 4 (positive)
DI8 28 | High-speed Dl signal 8 DO4- 40 DO signal 4 (negative)
DI9 27 | High-speed DI signal 9 DO5+ 41 DO signal 5 (positive)
DI10 26 | High-speed DI signal 10 DO5- 42 DO signal 5 (negative)
DI11 25 | High-speed DI signal 11 DO6+ 43 DO signal 6 (positive)
DI12 24 | High-speed DI signal 12 DO6- 44 DO signal 6 (negative)
DI13 23 | High-speed DI signal 13

DI14 22 | High-speed DI signal 14

DI15 21 | High-speed DI signal 15

DI16 20 | High-speed DI signal 16

DI17 19 Regular DI signal 17

DI18 18 Regular DI signal 18

DI19 3 Regular DI signal 19

DI20 4 Regular DI signal 20

DI21 5 Regular DI signal 21

DI22 6 Regular DI signal 22

DI23 7 Regular DI signal 23

DI24 8 Regular DI signal 24

4 DI1to DI16 are high-speed Dls.

@ DI17to DI24 are regular Dls.

3.5.1 DI Circuits (DI17 as an example)

Circuits of DI1 to DI24 are the same. Resistance of the current-limiting resistor of DI1 to

DI6 is 2.4 kQ.

Servo drive

High-speed internal
input circuit of DI1 to DI6

COM+ 16
DI1 9 24kQ

i

Regular internal input
circuit of DI17 to DI24

COM+ 17
DI17 19 47kQ
—

3
-
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1 Case 1: The host controller provides relay output.
a) Foruse of aninternal 24 V power supply of the servo drive

Servo drive

+24V power supply | 2

COM+ | 17

DI17 |19  4T7kQ ﬁ
Relay %COM_ %

"

J

b) For use of an external power supply

Servo drive

+24V external
power supply 2

com+ |17 .
DII7 |19 47kQ ﬁ:<
ﬁ — r
Relay >>€
External 0V

Servo drive

+24V external
power supply

Two power
supplies used oav 24v
—|= 2

External 0V
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2 Case 2: The host controller provides open-collector output.

a) Foruse of aninternal 24 V power supply of the servo drive

Servo drive Servo drive
24V 24V
+24V power supply | 2 T +24V power supply | 2
PNP
coM+ | 17 . coM+ |17
DIl |19 47k ﬁ:‘{ DI7 |19 4TkQ ﬁ:<
L1 r T r
NPN
COM- | 15 COM- |15

b) For use of an external power supply

s dri Servo drive
ervo drive
2V External +24V 24y
External +24 V power supply 2 power supply 2
PNP
COM+ | 17 COM+ | 17
DI17 |19 47kQ DI19 |19 47kQ =
NPN
15 External OV >>€
External 0V

<
[& PNP and NPN input cannot be applied in the same circuit.
NOTE
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3.5.2 DO Circuit (DO1 as an example)

DO1 to DO6 circuits are the same.

1 Case 1: The host controller provides relay input.

Servo drive

External 5VDC to 24 VDC

Relay
-

(

DO1+

DO1-

External OV

N

When the host controller provides relay input, a flywheel diode must be

installed. Otherwise, the DO terminal may be damaged.
NOTE

Servo drive

Servo drive

External 5VDC to 24 VDC External 5 VDC to 24 VDC

Relay not connected

Al

Polarity of flywheel
diode incorrect

DO1+

DO1.

External 0V

X

External 0V

X

2 Case 2: The host controller provides optocoupler input.

Servo drive Servo drive

External 5VDC

External 5VDC to 24 VDC

Optocoupler

gﬁ

External 0V

to 24VDC

ICurrent-limiting resistor
- |~ “Tnot connected

)
~ Optocoupler

External 0V

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

Maximum voltage: 30 VDC

NOTE Maximum current: DC 50 mA

3.6 Wiring of Communication Signals (CN4/CN5)
3.6.1 Wiring Diagram

=1

¥

Figure 3-15 Networking topology

T —
EEEE
d o000 <>E
o]
EtherCAT Cl'j
! @ |
ECAT_OUT Cable for»mu_lti-d rive | f = ]
communication | g g ]Ei
6‘5»— = B i
® O] @ @I

=

ECAT_IN

EtherCAT
—I[8

Servo drive to PLC
communication cable

IS

[EEIIE]

TR 0 TR 510

[

Figure 3-16 Wiring of communication signals
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The communication signal connector (CN4 and CN5) is the EtherCAT port connector.
CN5 (IN) is connected to the interface line of the master, and CN4 (OUT) is connected to
the next slave device.

Table 3-14 Pin definition of communication signal connector

Pin No. Sngr?qael Description Terminal Pin Layout

1 TX+ Data transmitting (+) ]

2 TX- Data transmitting (-) 5

3 RX+ Data receiving (+) 3

4 - - 4

5 - - 5

6 RX- Data receiving (-) 6

7 - - 7

8 - - 8
Enclosure PE Shield —

3.6.2 Selection of Communication Cables

B Selection Principle

Cable Specification Supplier
0.2mto1l0m Inovance
Above 10 m Haituo (preferred)

B Basic information of Inovance EtherCAT communication cables

Cable models are shown in the following figure.

S6-L-T04-3.0

Code Product Series T T Cable Length
S6 S6 Code Length Symbol Length
0.2 0.2m 2.0 20m
0.3 03m 3.0 3.0m
Code Meaning 0.5 0.5m 5.0 50m
t Line 10 10m 10.0 10.0m
Code Meaning Code Meaning
T Comr‘g:g\iecation 04 EtherCAT multi-drive communication cable

The cable ordering information is shown in the following table.

Article Code Cable Model Length (m)
15040261 S6-L-T04-0.3 0.3
15040262 S6-L-T04-3.0 3.0
15041960 S6-L-T04-0.2 0.2
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Article Code Cable Model Length (m)
15041961 S6-L-T04-0.5 0.5
15041962 S6-L-T04-1.0 1.0
15041963 S6-L-T04-2.0 2.0
15041964 S6-L-T04-5.0 5.0
15041965 S6-L-T04-10.0 10.0

Cables shorter than or equal to 10 m must be purchased from Inovance.

Cables longer than 10 m are preferred to be purchased from Haituo.

Specifications:

Iltem

Description

UL certification

UL-compliant

Cat 5e cable

Cat 5e cable

Double shielded

Braided shield (coverage: 85%), aluminum foil shield

(coverage: 100%)

Environment adaptability

Ambient temperature: -30°C to +60°C , resistant to industrial

oil, corrosive acid and alkali

EMC test standard

GB/T 24808-2009

3.7 Wiring of Software Tool Communication and Online Upgrade

Signals (CN3)

Terminal layout of Ethernet (CN3)

Figure 3-17 Ethernet connector terminal

The pin definition of CN3 (Ethernet connector terminal) is the same as that of CN4/CN5.
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Table 3-15 Pin definition of communication signal connector

Pin No. EL Description Terminal Pin Layout
Name
1 TX+ Data transmitting (+)
2 TX- Data transmitting (-) 1
3 RX+ Data receiving (+) 2
4 - - 3
5 - - 4
6 RX- Data receiving (-) 5
6
7 - - 7
8 - _ 8
Enclosure PE Shield —

/Q% Communication cables are the same as the cables for multi-drive

communication (S6-L-T04).
NOTE

3.8 Anti-interference Measures for Electrical Wiring
Take the following measures to suppress interference:
1) Use shielded twisted pair cables less than 3 m for command input or less than 20 m
for the encoder.
2) Use a thick cable (above 2.0 mm?) as the grounding cable.

3) Class D or higher grounding class (grounding resistance below 100 Q) is
recommended.

4) Adopt single-point grounding.
5) Use a noise filter to prevent radio frequency interference. In domestic applications

or applications with noise interference, install the noise filter on the input side of the
power cable.

6) To prevent malfunction due to electromagnetic interference, take the following
measures:
a) Install the host controller and noise filter near the servo drive.

b) Install a surge protection device on the relay, solenoid and electromagnetic contactor
coils.

c) The distance between a high-voltage cable and a low-voltage cable must be at least
30 cm. Do not put these cables in the same duct or bundle them together.

d) Do not share the same power supply with an electric welder or an electric discharge
machining device. When the servo drive is placed near a high-frequency generator,
install a noise filter on the input side of the power cable.
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3.8.1 Anti-interference Wiring Example and Grounding

The servo drive uses high-speed switch elements in the main circuit. The noise of such
switches may affect the normal operation of the system due to improper wiring or
grounding. Therefore, the servo drive must be properly wired and grounded. A noise
filter can be added if necessary.

1 Anti-interference wiring example

Servo drive
Noise oot R
filter ot—r"ot oI5
ot ol o | T

o Above 3.5 mm?
Above 3.5mm? L
Above 2.0 mm?

Groundﬁ&ounding plate

Figure 3-18 Anti-interference wiring example
@ For the grounding cable connected to the enclosure, use a thick cable of at least 3.5 mm®.
Braided copper wires are recommended.

@ Ifanoise filter is used, abide by the precautions described in "3.8.2 Instructions for Use of the
Noise Filter".

2 Grounding

To prevent potential electromagnetic interference, perform grounding properly
according to the following instructions.

B Grounding the enclosure of the servo motor

Connect the grounding terminal of the servo motor to the PE terminal of the servo
drive, and ground the PE terminal properly to reduce potential magnetic interference.
B Grounding the shield of the encoder cable

Ground both ends of the shield of the motor encoder cable.

3.8.2 Instructions for Use of the Noise Filter

To prevent interference from power cables and reduce impact of the servo drive to other
sensitive devices, install a noise filter on the input side of the power supply according to
the magnitude of the input current. In addition, install a noise filter on the power cable
of peripheral devices as needed. Abide by the following requirements when installing
and wiring the noise filter.
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1 Route the input and output cables of the noise filer through different routes.

Lic L2c R|S|T
L2c R(S|T —
AC I D
Al power ~ | Noise
AC ) filter
power Noise |:> )
filter
= - 5
R\S|T L1C| |L2C RIS|T
tic| |Lac J ‘ J
~
ac — ‘ g > ac — e “
power Noise power__ Nolse
y filter filter
/) —

Figure 3-19 Separate routing of 1/O cables of the noise filter

2 Route the grounding cable and the output cable of the noise filter through
different routes.

L1C
~
AC TR AC G ~ LR
power N N_olse s power — Noise
filter | filter S
. T /—\ T
Lc el | Lac

Figure 3-20 Separate routing of the grounding cable and output cable

3 Use a separate grounding cable as short and thick as possible for the noise filter.
Do not share the same grounding cable with other grounding devices.
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L1C L2C L1C L2C
~ R ~ R
AC B hd AC - hd
power ) Noise | | S power o Noise | | S
filter filter
| T |:> N T
Servo Servo Servo Servo
drive drive drive drive
777 Shield grounded 777 Shield grounded

Figure 3-21 Single-point grounding
4 Ground the noise filter installed inside the control cabinet.
If the noise filter and the servo drive are installed in the same control cabinet, fix

the noise filter and the servo drive to the same metal plate. Make sure the contact is
conductive and ground the metal plate properly.

W Shield grounded
777

I
! L1c L2¢c |
I I
I I
~ ! J R |
AC : ‘
power ) | Noise S Servo !
. filter drive i
N L T |
P ‘@ i
I I
I I
I I
| — |
! Servo |
1 drive |
I
| & !
I
I I
I I
I I
| I
T I
| |
| |
| I
I
I

Figure 3-22 Grounding of the noise filter

3.9 Precautions for Use of Cables

1) Do not bend or apply tension to cables. The conductor of a signal cable is only
0.2 mm or 0.3 mm in thickness. Handle the cables carefully to prevent fracture.

2) In cases where cables need to be moved, use flexible cables because regular cables
may be easily damaged after being bent for a long time. Cables of small-power servo
motors do not fit for drag chains.

3) If a cable drag chain is used, make sure the following requirements are fulfilled:

a) The bending radius of the cable is at least 10 times longer than its outer diameter.
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b) Do not fix or bundle the cables inside the cable drag chain. The cables can be
bundled and fixed only at the two fixed ends of the cable drag chain.

¢) Do not wind or twist the cables.
d) Ensure the space factor inside the cable drag chain is below 60%.

e) Do not mix cables of great differences in size together. This is to prevent thin
cables from being crushed by the thick cables. If you need to use them together,
place a separator between them.

Cable drag chain

Cable Cable end

Figure 3-23 Cable drag chain
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3.10 General Wiring Diagram

Servo drive
PC
T+l (T TX+] 1
};TX 2 / R A ¢ {
U
RX[3 N RX+| 3 3 00 1+
} RX-| 6 v/ RX-| 6 { < 34 DO 1-
W,
Host controller (é
J1 T T 35 DO 2+
INE K
};TX- 2 / : X2 { ‘: 36 J, D02- ( Statusoutp
RX+[3 "n RXt[3 141
} RX-| 6 v/ RX-| 6 { 37 DO 3+
", {
38 DO 3-
Next slave é
™x*+[1 p TX+ 1
A 39 DO 4+
TX- |2 L TX 2
~xil3 V/\ xil3 < 40 DO 4-
} ;RX- 6 / RX-| 6 § [
v, 41 DO 5+
(1] é < 42 DO 5-
24V
+24V power supply 12 a3 DO 6+
2l com +[ 16417 G DO6-
, DI1 9 2.4k0 E%:%
High-speed g g

input
[3]

Normal input g g
v DI24 8 4;7“’ E%:g
coM - [ 15730
e

PE shield connected to
the connector enclosure

Figure 3-24 General wiring

Use double-shielded Cat 5e cables for network interfaces. Straight-through and crossover
Ethernet cables are allowable.

The internal +24 V power supply supports a voltage range of 20 V to 28 V and a maximum
operation current of 200 mA.

The high-speed DI terminals DI1 to DI6 must be used according to their functions allocated.
If these terminals are used in low-speed applications, increase the set value of internal filter
parameters to enhance the anti-interference capacity.

The DO power supply, ranging from 5V to 24 V, needs to be prepared by users. The DO
terminals support a maximum of 30 VDC voltage and 50 mA current.
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4 Keypad

4.1 Introduction to the Keypad

LED display

- | Push buttons

Figure 4-1 Appearance of the keypad

The keypad, which consists of a LED display (six 7-segment LEDs) and six push buttons,
is used for display, parameter setting, user password setting and general function
execution. When the keypad is used for parameter setting, the push buttons are used for
the following purposes.

1 Keypad display area

The six LEDs on the keypad are used to display common status, parameters and the axis
No. operated currently.

2 Push buttons
Table 4-1 Functions of push buttons

Push Button Name Function
MODE Used to switch between different modes and return to
° MODE .
the previous menu.
;) up Used to increase the value of the blinking digit.
;) DOWN | Used to decrease the value of the blinking digit.
« SHIFT Used to shift the blinking digit and view the high digits
o of the number consisting of more than 5 digits.
SET Used to switch to the next menu and execute
® ENTER -
commands such as saving parameter values.
SEL Used to select specific axis No. and operate on
° SEL .
parameters of current axis No..
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4.2 Keypad Display

B Transitional relation between the keypad display and the operation object of the
host controller

The mapping relation between the parameter (decimal) displayed by the keypad and
the object dictionary operated by the host controller (hexadecimal, "Index" and "Sub-
index") is as follows.

Object dictionary index = 0x2000 + Parameter group No.

Object dictionary sub-index = Hexadecimal offset within the parameter group + 1

For example:
Keypad Display Object Dictionary Operated by the Host Controller
H00-00 2000-01h
H00-01 2000-02h
HO01-09 2001-0Ah
HO1-10 2001-0Bh
H02-15 2002-10h

Q The following section only describes the display and parameter settings
[O on the keypad (decimal), which are different from those displayed by the
software tool (hexadecimal). Make necessary conversions when performing

NOTE operations through the software tool on the host controller.

B Keypad display during running

The keypad displays the status, parameters, faults, and the monitoring information
during running

Status: current servo drive status, such as servo ready or running
Parameter: parameters and their set values

Fault: faults and warnings that occur on the servo drive

Monitoring information: current running parameters of the servo drive

Axis No.: axis No. operated and displayed currently
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Axis No. Fault

A - st
seL sit D) woDE
® ® woe | | @
o, Switched to
Power on Status Parameter onitenns
information

A A

O L)
Set H02-32.
Automatic switchover after
motor starts rotating

Motor at standstill

Figure 4-2 Switchover between different types of display
After power-on, the keypad enters status display mode immediately.

MODE
Press @ to switch between different modes, as shown in the preceding figure.
In the status display mode, set H02-32 (Default keypad display) to select the
parameters to be monitored. When the motor rotates, the keypad automatically
switches to monitoring information display. After the motor stops, the keypad
automatically restores to status display.

In the parameter display mode, set H02-32 to select the parameter to be
pre-monitored, and the keypad will switch to the monitoring display mode
immediately.

Once a fault occurs, the keypad immediately enters the fault display mode, and five

LEDs blink simultaneously. Press S; to stop the LEDs from blinking, and then press

Mgf to switch to the parameter display mode.

1 Display of status (Axis 3)

Display

Display Name Condition

Meaning

In axis No.
selection and
parameter

p— 3 display

] currently (axis No. not

Parameters displayed
on the keypad are
parameters of axis 3.

I Axis No. interface

operated displayed in
the parameter
setting
interface)
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Displa .
Display Name Coné)itign Meaning
The servo drive is in the
i initialization or reset
'— '— I I_ '— Reset status.
- = = ||Servo Upon power-on | After initialization or
(axis No. not displayed in the | initialization reset is done, the servo

reset status)

drive automatically
switches to other status.

p— Servo drive The main circuit is
=l - | nr not ready after | powered on improperly,
! il Servo not ready |initialization and the servo drive
finished cannot run.
—l Iy The servo drive is ready
=1 I~ "] Servo ready Servo ready to run and waiting for
eady e S-ON signal.
= = | (Ready) the S-ON signal
—I m . S-ON signal The servo drive is in the

- == ™ || Servo running . .

A ] (run) activated running status.
Displays present running
mode of the servo drive
in hexadecimal digits.
1: Profile position

-I | control
-, | 3: Profile velocity mode
- 1toA 4: Profile torque mode
— — Control mode 6: Homing mode

il '_l 8: Cyclic synchronous

_ 11 position mode
9: Cyclic synchronous
velocity mode
A: Cyclic synchronous
torque mode
Displays the status of

1 ] the slave EtherCAT state

:’ | 1-8 machine in the form of

. characters.
— — Communication s
! I status 1: Initializing
) i 2: Pre-running

4: Safe running
8: Running
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Display Name Cglrfé)ilt?gn Meaning
) EtherCAT Solid OFF: No
_’ CN4 connection output commumcapon
] S connected connection is detected
- indication . )
successfully in the physical layer.
Solid ON:
| - EtherCAT input | Communication
= CN5 connection | connected connection is detected
- = indication successfully in the physical layer.

2 Display of parameters (Axis 3)

Parameters are divided into 14 groups based on their functions. A parameter can be

located quickly based on the group it belongs to. See "Appendix A List of Object Groups'

for the parameter table.

B Parameter group display

'

Display Name Description
Parameter XX: Parameter group No.
HXXYY group YY: Parameter No.
For example, H02-00 is displayed as follows:
Display Name Description
00021 Ho2.00 | 02: Parameter group No.
[ER IR RIN| 00: Parameter No.

3 Display of the data in different lengths and the negative numbers

a)
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Signed number comprised of 4 digits and below or unsigned number comprised of 5

digits and below

Such numbers are displayed by a single page (five digits). For the signed number, the
highest bit "-" indicates the negative symbol.

For example, -9999 and 65535 are displayed as follows:

- oo
e i

-
)
L)

!

I

-

L

AN




4 Keypad

b)
5digits

Signed number comprised of above 4 digits or unsigned number comprised of above

Such numbers are displayed from low to high bits (five digits per page) by several pages:

Present page + Value on present page, as shown in the following figure. Hold

e down
for more than 2s to switch to the next page.
For example, -1073741824 is displayed as follows:
The second blinking "-" (from the left)
— indicates current page number
y l v
- « _ « -t
I El 1Ll s | e l “_'4,9 ! Y
Ll acn ‘ - o
Yoo
Four low bits 1%t page Four middle bits 2" page ‘Four high bits 39 page
The first "." (from the left) of the four

The second blinking "-"

low/middle bits lights up.

The second bit (from the left) of the four high

bits displays the negative symbol "-"

Figure 4-3 Display of "-1073741824"
1073741824 is displayed as follows:

(from the left)
indicates current page number

e

[ > L J00L 8 g 177
lbl: 1 I i Y i | g (TN}

Figure 4-4 Display of "1073741824"

4 Display of decimal points

The segment ""
blink.

of the ones indicates the decimal point, and this segment does not

Name

Description

Decimal point

100.0

-79-



4 Keypad

5 Display of parameter settings

Display Name Cgsgilt?c))/n Description
= = oo b
A A Parameter | Parameter ;
T setting setting done servo drive. The servo
- - = - drive can then execute
done ]
other operations.
The servo drive is in the
F.nlt process of parameter
- Parameter Parameter initialization. After
11 | 11 initialization in T
- - - restored parameter initialization
1 el progress : .
— — to default B is done, switch on the
. (H02-31=1).
setting control power supply
again.
User password -
P — Error (H02-30) applied The system indicates .
11 the parameter entered is
- ™ ™ ™ ™ | |Wrong and wrong .
[ i N wrong, requiring users to
— - - password | password -
entered enter the password again.
_—I I~ L ': Tunk One-button The one-button tuning is
A0 tuning enabled | in progress.
0000001 One-button The one-button tuning
AL tuning failed fails.

6 Display of faults (Axis 3)

B The keypad displays the present or previous faults and warning codes. For
troubleshooting, see "5 Troubleshooting".

B When anindividual fault or warning occurs, the keypad displays the present fault
or warning code immediately. When multiple faults or warnings occur, the keypad
displays the code of the highest-level warning.

B Setin HOB-33 (Fault record) the previous faults to be viewed, and set HOB-34 to view
the selected fault or warning code.

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

For example, E3.941 is displayed as follows:
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Display Name Item
g . E3.: Fault or warning occurs on the
,'- _I’ '—I' '—, I' Egzseent WarmiNg | servo drive
- e " 941: Warning code

7 Display of monitoring information

Group HOB: Displays parameters used 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 to parameter display and displays the parameter No.
defined by H02-32 in group HOB.

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

Parameter

No Name | Unit Meaning Example
Display of 3000 RPM:
l rnr
Actual Displays actual motor speed L' ,—' L’
HOB-00 motor RPM | after round-off in unit of 1
speed RPM. Display of -3000 RPM:
l e
oo

4.3 Parameter Monitoring

Group HOB: Displays parameters used for monitoring the running status of the servo

drive.

The following table describes the displayed information of group HOB.

P'?l(r)a' Name Unit Meaning ey FEmTaS
Display of 3000 RPM:
l I 'l I ,I I ,l
Actual motor Displays actual motor L L '_
HOB-00 d RPM speed after round-offin |
spee unit of 1 RPM. Display of -3000 RPM:
mINININ|
NN NIN
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P,jga' Name Unit Meaning MHEEYFEE
Display of 3000 RPM:
I rnr
Displays present speed L' ,_' '_'
Hog-01|>Peed RPM f fth
reference ;e_erence ortheservo Display of -3000 RPM:
rive.
l NININ]
S
Display of 100.0%:
Displavs th . 1rnrg
Internal isplays the percentage ] ,_, '_' '_'
HOB-02| torque 0.1% of the actual motor _
: output torquetothe  |Display of -100.0%:
reference rated motor torque == 1™ ™
' 1l
oo
For example, when the
optocoupler of DI1 is ON and
that of DI2 to DI24 is OFF:
Displays the The corresponding binary
optocoupler status of 24 |valueis "11111111 11111111
Dls: 11111110"
Upper LED segment The value of HOB-03 read by the
turned on: The software tool is OXFFFFFE.
optocoupler is switched |Corresponding display:
off (indicated by "1"). ois > ois *pia *piz Ot
Monitored DI =
HOB-03| ¢ iatus i Lower LED segment LR |
turned on: The = -
optocoupler is switched 15 Dy b1 Do
on (indicated by "0")‘ DI16 DI14v DI12  DI10
lrrnrnni
The value of HOB-03 read
by the software tool is a s
decimal number. D\Zl DI19  DI17
DI24 D\ZZ DI20 | DI18
B REIREREE
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P,jga' Name Unit Meaning MHEEYFEE
Displays optocoupler  |For example, when optocoupler
status of six DOs: of DO1 is ON and that of
Upper LED segment terminal DO2 to DO6 is OFF:
turned on: The The corresponding binary value
optocoupler is switched |is "111110".
off (indicated by "1").  |The value of HOB-05 read by the

. software tool is 0x3E.

HOB-05 Q/Itgrul';ored Do . Lower LED segment Corresponding display:
turned on: The D"‘sb()‘f"“’bqfo‘zt,o‘l
optocoupler is switched =
on (indicated by "0"). 0:,0 ﬁ ﬁ B q @

0.0, 0,0, 0.0,
The value of HOB-05 read High High High High HighLow
by the software tool is a Prrr e
decimal number.
Display of 1073741824 referent
units:
10 ljl
« 100
Absolute -
position Displays the absolute SHIFT
counter Reference -

HOB-07 - . position of the motor -
(32-bit unit (reference unit) = -’ -, I '1’
decimal : N B
number)

SHTFT
- 1
(N
Display of 360.0° :
. Displays the present - e e— =
HOB-09 g/l:cllgamcal 0.1° mechanical angle of the _’ il
& motor. _' , '_'. '_,
Display of 360.0° :
Rotation angle Displays the present = = =

HOB-10 | (Electrical 0.1° electrical angle of the _ 1111
angle) motor. o
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P,jga' Name Unit Meaning MHEEYFEE
Display of 3000 RPM:
YN NIN]
Speed Displays the speed —' L' '—, '—'
HOB-11 corresponfjjng RPM corr.e.sponding to the Display of ~3000 RPM:
to the position position reference in an
reference individual control cycle. -' '-, ’-' '-'
e
Displays the percentage Display of 100.0%:
. |Average load o of the average load 1crnr
HOB-12] tio 0.1% torque to the rated i
motor torque.
Display of 10000 encoder units:
Ezz%:'joer: Encoder position nrrnn
posttio deviation = Sum of - oo u
deviation Encoder osition references ‘
HOB-15 [counter . P . -
. unit (encoder unit) - Sum of SHIFT
513e2c_itr)rl1tal pulses fed back by the ninln
encoder (encoder unit) = ! |
number) (|
Counts and displays the |Display of 1073741824 encoder
servo motor position units:
feedback (encoder unit). I —, N
Note: o ] E C 'j
When an absolute ks
motor is used, HOB-17 D
Feedback only shows the low 32- SHIFT
pulse bit value of the motor LT -
HOB-17 |counter (32- E:ictoder position feedback. To - ,, 3 ,, ’ﬁl
bit decimal obtain the actual motor
number) position feedback, 9
view HOB-77 (absolute
position (low 32 bits) w [} ,-’
of absolute encoder) [N ]
and HOB-79 (absolute
position (high 32 bits) of
absolute encoder).
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P,jga' Name Unit Meaning MHEEYFEE
Display of 429496729.5s:
| l:l, C
« 1C 32
Hold down SHIFT
Total power- Counts and displays the ’
HOB-19 Enggnjﬁ;zl 0.1s total power-on time of - ':" '_{ q C
the servo drive. = - C’
number)
Hold down SHIFT
T/ Y
© yg
Display of 4.60 A:
Displays the RMS value
HoB-24|RMS value of 0.01A of phase current of the rrpnd
phase current ;
servo drive. (YN
Display of 311.0 V rectified from
Main circuit DC bus 220 VAC:
HOB-26 |Bus voltage  |0.1V Pr——— pu—
8 voltage rr_1iranr
I IRV U A Y N}
Displays the Display of 27°C :
HOB-27 Power module|, C temperature of.thg '_’ _, _'
temperature power module inside C
the servo drive. L’ I
Displays the previous  |0: Present fault display:
faults to be viewed.
0: Present fault '_,
HOB-33 |Fault log - 1: Last fault ,_'
2:2nd to last fault
9: 9th to last fault
Take axis 3 as an example:
isol he fault cod If HOB-33 is set to 0, HOB-34
Displays the fault code is set to E3.941, the present
Fault code of selected by HOB-33. fault code will be 941
HOB-34 [the selected |- If no fault occurs, |

fault

HOB-34 is displayed as
"E + Axis No.000."

Corresponding display:

oo
l'::I,':ILI I
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P,jga' Name Unit Meaning MHEEYFEE
HOB-34 = Er.941, HOB-35 =
107374182.4:
Indicates the present fault code
is 941 and the total operating
time of the servo drive is
107374182.4s when the fault
Displays the total occurs.
. operating time of the
Im;i stamp servo drive when the " 5’ '—'
P fault selected by = -
HOB-35 |occurrence of |s
the selected HOB-34 occurs. o)
fault When no fault occurs, ! SHIFT
HOB-35 is displayed as
"on P = _'l 07 Ty
SI—]TFT
~T Y
11
[N ]
Display of 3000 RPM:
Displays the servo motor
Motor speed when the fault ' ’ ! , | , |
speed upon selected by '_' '_' '_'
HOB-37 |occurrence of |RPM HOB-34 occurs. Display of ~3000 RPM:
the selected When no fault occurs,
fault the displayed value of , ' ] ' ” ]
HOB-37 is "0". e
Displays the RMS value |Display of 4.60 A:
of phase U winding =~ I
uI\:AUC)rtrzL?:?)ZenU current when the fault L', '—" "—' "
HOB-38 |occurrence of |0.01A selected by HO0B-34 it —
the selected oceurs.
fault When no fault occurs,
HOB-38 is displayed as
o
Displays the RMS value |Display of 4.60 A:
of phase V winding
Eﬂuorf'(;:\?r:l;f)env current when the fault ' ' '—, t' '_'
HOB-39|occurrence of |0.01 A selected by HOB-34
the selected oceurs.
fault When no fault occurs,
HOB-39 is displayed as
ng
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P,jga' Name Unit Meaning MHEEYFEE
Display of 311.0 V rectified from
Displays the DC bus 220 VAC:
Bus voltage vgltage of the main '-' —, 10 '-'
circuit when the fault -
upon I VI U A Y ]
selected by HOB-34
HOB-40 |occurrence of 0.1V - ¢ ified f
the selected occurs. Display of 537.0 V rectified from
fault When no fault occurs, 380 VAC:
HOB-40 is displayed as ' I '_ '
nn
L _l l '_l
In cases where the value of
HOB-41 read by the software
tool is 0x431:
The corresponding binary
Displays the high/low  |value is "00000000 00000100
level status of 24 DIs 00110001".
when the fault selected |Corresponding display:
- DI7 DIS DI3 DI1
Input terminal by HO.B 3.4 oceurs. DIs | Db | D# | DR
status upon The viewing method is 11 |
HOB-41 |occurrence of |- g;e same as that of HOB- e 11 1
;Qsl:elected When no fault occurs, mE o1 o
all the Dls are displayed pis” B’y D12 Bito
as low level by HOB-41, o [}
and the corresponding A N N
hexadecimal value is "0". “«
DI23 D\Z? DI19 ~ DI17
DI24 D\ZZv DI20  DI18
rrrnnn
Displays the high/low  |H0B-43=3:
level status of six DOs  |Corresponding display:
when the fault selected ""‘6 DO;’"“‘DO;’ 001
Output by HOB-34 occurs.
terminal The viewing method is Eﬁ P &' % i
HOB-43 statusupon | the same as that of HOB- I, L)

occurrence of
the selected
fault

05.

When no fault occurs, all
the DOs are displayed
as low level by HOB-42,
and the corresponding

hexadecimal value is "0".

Low Low Low Low High High

00 0 0 1 1
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P,jga' Name Unit Meaning MHEEYFEE
Display of 10000 reference
units:

523;23; Position deviation = Sum '—’ ’_' '-' '—’
of position references w L
counter Reference . R
HOB-53 . . (reference unit) - Sum of
(32-bit unit o)
. pulses fed back by the SHIFT
decimal A .
encoder (reference unit) —
number) L hrnnr o
e o
Display of 3000.0 RPM:
nrornn
ooy
)
SHIFT
v
- 7
Actual motor Displays the actual ‘ :’
HOB-55 0.1 RPM motor speed in unit of -
speed 0.1 RPM Display of -3000.0 RPM:
nnrnn
L Loy
J
SHIFT
A4
e w o
o o :,
Display of 12.0 V:
a7 ol poner oy Depla e contol 100
' 1.
Display of 2147483647 encoder
units:
JrCc u |
~ J0 ]
Mechanical Displays the rn.echamcal o)
absolute position SHIFT
absolute Encoder ; y
HOB-58 . . (low 32 bits) when an =
position (low |unit ; o Lo
32 bits) absolute encoder is = 1 1 ,-
used.
S}-;FT
T A
=
]
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Pﬁga. Name Unit Meaning H B BE e
Mechanical Displays the mechanical | Display of -1 encoder unit:
absolute Encoder absolute position ]

HOB-60 o . . (high 32 bits) when an -
position (high unit absolute encoder is = I
32 bits) -
used.
Number of Displays the present Display of 32767:
HOB-70 2:?2;“:5 Rev number of revolutions :’ _l _' C
revolutions of an absolute encoder. =l C I ':’ !
Display of 8388607 encoder
units:
Single-turn ’-' E '_' -'
position Encoder Displays the single-turn = D Jor i
HOB-71 |feedback unit position feedback of an
of absolute absolute encoder. SHIFT
encoder p———
- gJ8
Display of 2147483647 encoder
units:
| E u ]
% |
Displays the absolute 0
Q:Eg(lju;f Encoder position (low 32 bits) SHIFT
HOB-77 o . of the motor when an -
position (low |unit . N NN
32 bits) absolute encoder is e 1 1 ]
used.
SHJIFT
=
|
Absolute Displays the absolute  |Display of -1 encoder unit:
encoder Encoder position (high 32 bits) f

HOB-79 o . . of the motor when an -
position (high |unit . . []
32 bits) absolute encoder is =5

used.
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Pﬁga. Name Unit Meaning H B BE e
Display of 2147483647 encoder
units:

- C, u |
= L !
Single-turn Displays the position =
position feedback of the ST
HOB-81 feedback of |Encoder |mechanical load (low 32
the load in unit bits) when the absolute o L'l [] L'I El
rotation mode system works in the B ] |
(low 32 bits) rotation mode.
SHTFT
- o
]
Single-turn Displays the position Display of 1 encoder unit:
position feedback of the
HOB-83 feedback of |Encoder |mechanical load (high "
the load in unit 32 bits) when the =
rotation mode absolute system works
(high 32 bits) in the rotation mode.
Display of 1073741824 referent
units:
10 0
« 1ac
. Displays the mechanical 0
Slnglg-turn absolute position when SHIFT
position of Reference v
HOB-85 . . the absolute system - -
theloadin  |unit works in the rotation = 137U
rotation mode R I I B |
mode.
SI—;I‘FT
T Y
1
(W]
4.4 Parameter Setting

Parameter setting can be performed through the keypad. For details on parameters,
see "Appendix A List of Object Groups". The following figure shows how to change from

position control to speed control after power-on.
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Servo status
Servo ready
3 rY

ooE

L
Parameter =
group 3 H nnr
uuy

Offset within the
parameter group

@
W W

Parameter

-
)

s
®

®F

Parameter setting

completed dD A E

Figure 4-5 Procedures for parameter setting

Bl MODE: Used to switch the keypad display mode and return to the previous menu.
W " A"/"V" Usedtoincrease or decrease the value of the blinking digit.

B " 49" Used to change the blinking digit.

B "SET": Used to save present settings or switch to the next menu.

MODE
When the "Done" interface is displayed after parameter setting is done, press @ to

return to the parameter group display (interface of "H02-00").

4.5 User Password

After the user password (H02-30) is applied, only the authorized user can perform
parameter settings. Other operators can only view the parameter.

1 Setting user password

The following figure shows how to set the password to "00001".
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Poweron
Check th
H n '-, setsgluesf
(W] H02-30.
lSET l
®
= "SET"
'-' '-' n ‘_' ﬁ Last digit No  button LR L
L’ l_' '—' L’ u blinking? displaye:
n
l; Yes l "SET" button
T
AN ] s Input the set nNnMNnnn
LUy 1] | eeswers pesvore uuuuy
SET ' "SET" button
l‘ l "SET" button
"Er.941" "Error"
E 3 ‘-{ " dis;ﬂayed displayed E ,- '- D '-
l Restart
Jser d "done"
Betated displayed on
l"MODE" button
Return to the
End interface of
HO02-30.

Figure 4-6 Procedures for user password setting

@ |If the last digit does not blink, the present password is protected. If the
Q last digit blinks, no password is set or the password entered is correct.

4@ To change the user password, input present password first to authorize
NOTE the access to parameter setting, and then enter H02-30 again to set a new
password according to the procedures in the preceding figure.
2 Canceling User Password

Enter the set user password, and set H02-30 to "00000" to cancel user password.
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4.6 Jog

A\ cauTion

A

€ When using the jog function, set the S-ON signal to OFF. Otherwise, this
function cannot be used.
@ You can perform trial run on the servo motor and the servo drive

through jog.

1 Operating method

&

NOTE

Start

Power on

Enter the
interface of "HOD-
11"

Ly
.y

o

"SET" button

le—1
@4

Setand display
the initial motor
jog speed.lt)

%
N

L3

"A/V" button

|
(L2

Setand display
the motor jog
speed.

N

\

ol €3] |C2
My
C3

C3

C3

le—
@5

"SET" button

"JOG" displayed,
indicating motor
energized and jog

available

"A/V" button

Make the motor
runinthe
forward/reverse
direction. 2!

End

O
— 0

ccw

Figure 4-7 Procedures for jog setting

@ Press A or ¥ to increase or decrease the motor speed during jogging.

The motor speed will be restored to the initial value if the servo drive exits
from the jog function.

immediately.

@ Press A or ¥ to make the servo motor rotate in the forward or reverse
direction. If you release the button, the servo motor stops running




4 Keypad

2 Exiting from jogging

MODE
Press @ to exit from jogging status and return to the previous menu.

4.7 DI/DO Function

There are 24 DI signals and 6 DO signals on CN1 of SV820N. Groups HO03 (DI function
allocation and logic selection) and H04 (DO function allocation and logic selection)
can be shared by multiple axes. For all the axes, the DI/DO function can be set and
modified through the keypad. If the DI/DO function is modified several times, the final
modification prevails.

1 Definition of DI/DO Functions

Code‘ Name ‘ Function ‘ Description ‘ Remarks

Description: consisting of three digits, with the first one (from left to right) indicating the
axis number and the last two indicating the terminal function

Functions of input signals

Invalid: Servo motor The S-ON function is valid in

disabled in local mode  |only non-bus control mode.
01 |S-ON Servo ON Valid: Servo motor The corresponding terminal

enabled in local mode logic must be level-triggered.

When the mechanical
movement is beyond the

Valid: Forward drive
movable range, overtravel

Positive limit |inhibited

14 |P-OT switch Invalid: Forward drive prevention will I?e trlgge.red.
. The corresponding terminal
permitted o
logic is recommended to be
level-triggered.
When the mechanical
movement is beyond the
Valid: Reverse drive movable range, overtravel
15 IN-OT Negative limit |inhibited prevention will be
switch Invalid: Reverse drive implemented.
permitted The corresponding terminal

logic is recommended to be
level-triggered.
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Code Name Function Description Remarks
The corresponding terminal
logic must be set to level-
triggered.
If the logic is set to 2 (Rising
Invalid: Mechanical load |edge-triggered), the servo
beyond the range of drive forcibly changesit to 1
. . home switch (Active high). If the logic is set
31 |HomeSwitch |Home switch Valid: Mechanical load to3 (Fallirg1g edge—trigggered),
within the range of home |the servo drive forcibly
switch changes it to 0 (Active low).
If the logic is set to 4 (Rising/
Falling edge-triggered), the
servo drive forcibly changes
it to 0 (Active low).
Invalid: Touch probe not I
38 |TouchProbel|Touch probe 1 triggered The touch probe logic is only
Valid: Touch probe can be related to the touch probe
39 |TouchProbe2|Touch probe2|, = function (60B8h).
triggered
Functions of output signals
0l |S-RDY Servo ready Validf Servo ready The servo drive is ready to
Invalid: Servo notready |run.
Invalid: The filtered
absolute motor speed is
smaller than the set value
. |of H06-16.
02 |TGON Motor rotating Valid: The filtered -
absolute motor speed
reaches the set value of
H06-16.
Valid: A warning occurs
on the servo drive
10 |WARN Warning Invalid: No warning oL
occurs on the servo drive
or the warning has been
reset.
Valid - A fault occurs on
the servo drive
11 |ALM Fault Invalid - No fault occurs |-
on the servo drive or the
fault has been reset.

2 DI function setting (H03-02)

Function settings in group HO3 require three decimal digits. The first digit is for setting
the axis No. and the last two digits are for allocating terminal functions. See the
following dashed square in red for details.

-95-



4 Keypad

Servo status
Servo ready 3 r H
L

the parameter
group

Mooe ‘
wose D
5 ” | 331 1
b X A =
= (3400 ‘303 IT |
oy o | Axis No. Terminal function
MT lm N ‘ 3: Axis 3 31: Home function switch | |
° @@ [
Offset within L -
3 H 1
u

~— A <
()
Parameter B ° < 3 3 ’,
o
Parameter
setting
completed D’ D n

Figure 4-8 Procedures for DI function setting

Example: Set DI1, DI2, DI3 and DI4 as the home signals of four modules respectively.
Corresponding parameters can be set to the following values through the software tool
or the keypad.

H0302=131
H0304 =231
H0306 =331
H0308 =431

Qo
[O @ Set the DI logic based on the hardware switch used.
NOTE
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3 DO function setting (H04-00)

Function settings of group H04 require three decimal digits. The first digit is for setting
the axis No. and last two digits are for allocating terminal functions. See the dashed
square in red for details.

Servo status
Servo ready
3 rg e :
E A 3 |
\
Parameter 3 A |
rou °
o 3 H Uﬂ 3 H B LI | Axis No. Terminalfuqction ‘
: H | 3:Axis 3 11: Fault signal ‘
®||® \
Offset within h ° - L 7777777777777

= 3HGH00 |

(73

Parameter

Parameter
comioa donE
Figure 4-9 Procedures for DO function setting

Example: Set DO1, DO2, DO3 and DO4 as the fault signals of four modules respectively.
Corresponding parameters can be set to the following values through the software tool
or the keypad.

Ca
ot

N

L

H0400=111
H0402 =211
H0404 =311
H0406 =411

S
[O @ Setthe DO logic based on the hardware switch used.
NOTE

-97-



5 Troubleshooting

5 Troubleshooting

5.1 Faults and Warnings
1 Faults and warning levels

Faults and warnings of the servo drive are divided into three levels based on severity:
No. 1>No. 2> No. 3. See the following list for details.

No. 1 non-resettable fault
No. 1 resettable fault

No. 2 resettable fault

No. 3 resettable warning

"Resettable" means the keypad stops displaying the fault/warning status once a "Reset
signal" is input.

To reset a fault/warning, use one of the following two methods:
Set 200D-02h to 1 (Fault reset).
Set the rising edge of bit7 of the control word 0x6040 through the host controller.

To reset No. 1 and No. 2 faults, switch off the S-ON signal first and then set the DI
allocated with fault reset function to ON.

To reset No. 3 warnings, set the DI allocated with the fault reset function to ON.

Y Related parameters:

Setting Effective

Para.No. | Name | Value Range Function Condition Time Default
Stops fault display
0: No when a resettable fault/
200Dh-02h Fault |operation warning occurs. Atstop |Immediately|0

reset |1:Fault/ Restores to "0: No
Warning reset |operation" immediately
after fault reset.

5.2 Communication Faults and Warning Code List

When the communication or servo drive is abnormal, the SV820 servo drive sends an
emergency message to the network, or sends a response abort message when the SDO
transmission is abnormal.
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1 Fault code list (Axis 3)

. Resettable
Display Fault Name Fault Type or Not Fault Range
E3.101 System parameter error No. 1 No Servo drive
fault
£3.102 At?r?or'ma'l communication No. 1 No Servo drive
initialization of coprocessor fault
Abnormal communication Servo drive
E3.104 or interrupt timeout of the No. 1 No fault
coprocessor
E3.105 Internal program error No. 1 No Servo drive
fault
£3.106 Abqormal communication of the No. 1 No Servo drive
main processor fault
£3.107 Communication loss of the main No. 1 No Servo drive
processor fault
£3.108 Pa.rameter storage fault (read/ No. 1 No Servo drive
write) fault
Parameter errors in group Servo drive
E3.L1L 1 5000h/2001h No.1 No fault
Mismatch of the product model
(no matching motor or servo
drive, absolute position
E3.120 parameters and the encoder No.1 No Axis fault
not match, servo drive and the
motor not match, FPGA software
incompatible with the encoder)
E3.121 Invalid S-ON command No. 2 Yes Axis fault
Mismatch of the absolute
position function and the
E3.122 encoder (motor model not No. 1 No Axis fault
match, encoder parameters not
match)
E3.130 DI function setting error No.1 Yes Axis fault
E3.131 DO function setting error No. 1 Yes Axis fault
Data check error or no parameter .
E3.136 stored in the motor ROM No.1 No Axis fault
E3.150 STO signal input protection No.1 Yes ;el;l\fco drive
Hardware overcurrent
£3.201 (phase N overcurrent, phase U No. 1 No Ax~|s or servo
overcurrent, phase V overcurrent, drive fault
bus discharge overcurrent)
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. Resettable
Display Fault Name Fault Type or Not Fault Range
E3.202 Soft start relay fault No.1 No Servo drive
fault
E3.206 Switching frequency error No. 1 Yes Axis fault
FPGA system sampling operation
timeout Axis or servo
E3.208 Encoder communication timeout No.1 No drive fault
Sigma_Delta modulation fault
E3.210 Output shorted to ground No.1 No Axis fault
E3.220 UVW phase sequence error No. 1 No Axis fault
E3.234 Runaway No. 1 No Axis fault
E3.400 Main circuit overvoltage No. 1 Yes Servo drive
fault
E3.410 Main circuit undervoltage No.1 Yes fSaeJl\f(O drive
S Servo drive
E3.420 Main circuit phase loss No.2 Yes
fault
E3.430 Control power undervoltage No.1 No ;el'lrl\;o drive
E3.500 Motor overspeed No. 1 Yes Axis fault
E3.602 Angle auto-tuning failure No. 1 Yes Axis fault
E3.610 Servo drive overload No.2 Yes Axis fault
E3.620 Motor overload No.2 Yes Axis fault
E3.630 Motor rotor locked No. 2 Yes Axis fault
E3.650 Heatsink overheat No.2 Yes Axis fault
E3.731 Encoder battery failure No. 2 Yes Axis fault
£3.733 Encoder multi-turn counting No.2 Yes Axis fault
error
£3.735 Encoder multi-turn counting No.2 Yes Axis fault
overflow
E3.740 Encoder interference No. 1 No Axis fault
E3.A33 Encoder data read/write error No. 1 No Axis fault
E3.B00 Excessive position deviation No.2 Yes Axis fault
£3.B01 Position reference incremental No.2 Yes Axis fault
error
F3.Bo3 | Lectronicgearratio over the No.2 Yes | Axisfault
limit
E3.D09 Software position setting error No. 2 Yes Axis fault
E3.D10 Home position setting error No. 2 Yes Axis fault
E3.E08 Synchronization loss* No. 2 Yes ;eurl\;o drive




5 Troubleshooting

. Resettable
Display Fault Name Fault Type or Not Fault Range
E3.E09 No synchronization signal* No. 2 Yes ;eurl\fto drive
E3E11 ESI conﬂguraElon file not No.2 Yes Servo drive
programmed fault
E3.E13 Synctlronlzatlon cycle setting No. 2 Yes Servo drive
error fault
E3.E15 Excessive synchronization cycle* No.2 Yes fSaeJl\;o drive
Warning code list (Axis 3)
Display Name Fault Type Reset,\ﬁzlt)le °" Fault Range
E3.601 Homing warning No. 3 Yes Axis fault
E3.730 Encoder battery warning No.3 Yes Axis fault
E3.760 Encoder over-temperature No. 3 Yes Axis fault
E3.908 IGBT model error No. 3 No Axis fault
E3.909 Motor overload No. 3 Yes Axis fault
£3.920 Regenerative resistor No. 3 Yes Servo drive
overload fault
£3.922 Resmtancg of exFernal No.3 Yes Servo drive
regenerative resistor too small fault
E3939 | Motorpower cable No.3 Yes | Axisfault
disconnected
£3.941 Pargmeter modifications No.3 Yes Servo drive
activated at next power-on fault
£3.942 Parameter storage too No.3 Yes Servo drive
frequent fault
E3.950 Forward overtravel No. 3 Yes Axis fault
E3.952 Reverse overtravel No. 3 Yes Axis fault
E3.980 Abnormal encoder algorithm No.3 Yes Axis fault
£3.990 Main circuit power input No. 3 Yes Servo drive
phase loss fault
E3998 | omingobjectdictionary No. 3 Yes Axis fault
setting error
E3.E20 Ethernet hardware error No. 3 Yes fSaeurl\éo drive
E3.E21 MAC address not programmed No. 3 Yes ;eJl\io drive
NRD Servo not ready - - -
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&

NOTE

@ The preceding table takes axis 3 as an example. If fault 101 occurs, axes

1,2,3,and 4 display E1.101, E2.101, E3.101, and E4.101, respectively. The

similar applies to other faults.

5.3 Solutions to Faults

Note: This section takes axis 3 as an example.

M E3.101: Syste

Direct cause:

m parameter error

The total number of parameters changes, which generally occurs after software update.

Parameter values in groups 2002h and above exceed the limit, which generally occurs

after software up

date.

Root Cause

Confirming Method

Solution

1. The control
power

voltage drops
instantaneously.

Check whether the voltage drops during
control power (L1C, L2C) cutoff or whether
instantaneous power failure occurs.

Restore the default settings
(2002-20h = 1) and write the
parameters again.

Measure whether the control power voltage
on the non-drive side complies with the
following specifications:

220V servo drive:

Effective value: 220V to 240 V
Allowable deviation: -10% to +10%
(198 V to 264 V)

380V servo drive:

Effective value: 380 V to 440 V
Allowable deviation: -10% to +10%
(342Vto 484 V)

Increase the power capacity or
replace with a power supply of
larger capacity. Restore default
settings (2002-20h = 1) and
write the parameters again.

2. Instantaneous
power failure
occurs during

parameter storage.

Check whether instantaneous power failure
occurs during parameter storage.

Power on the system again,
restore default settings
(2002-20h = 1) and write the
parameters again.

3. The number of
write operations
within a certain
period of time
exceeds the limit.

Check whether parameters are updated
frequently by the host controller.

Change the write method and
write parameters again.

If the servo drive is faulty,
replace it.

4. The software is
updated.

Check whether the software is updated.

Reset the servo drive model
and servo motor model, and
restore default settings (2002-
20h=1).

5. The servo drive
is faulty.

If the fault persists after several times of
restart and parameter initialization, the
servo drive is faulty.

Replace the servo drive.
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B E3.102: Abnormal communication initialization of coprocessor

Direct cause:
Multi-core communication initialization fault occurs or software versions of the CPU
cores do not match.

Root Cause Confirming Method Solution

View the FPGA software version (2001-
03h), CUPO software version (2001-04h),
Contact Inovance for

L The software and CUP1 software version (2001-05h) .
version of FPGA and technical support. Update
through the keypad or software tool. ;
that of each CPU to the matching FPGA or
Check whether the non-zero numbers of
MCU software.

h. L .
core do not matc the most significant bits of the software
versions are consistent.

The fault persists after several times of .
restart Replace the servo drive.

2. The FPGA is faulty.

B E3.104: Abnormal communication or interrupt timeout of coprocessor

Direct cause:

Interrupt timeout occurs on the coprocessor or FPGA, and cyclic access timeout occurs

among COpProcessors.
Root Cause Confirming Method Solution
1. The FPGA is faulty.
2. The communication .
handshake between the FPGA The faulF pe.r5|sts after the .
- servo drive is powered off | Replace the servo drive.
and MCU is abnormal. ;
and on several times.
3. Interrupt timeout occurs on
the MCU.

B E3.105: Internal program error

Direct cause:

The total number of parameters is abnormal during EEPROM read/write operation.

The parameter value range is abnormal, which generally occurs after software update.

Root Cause Confirming Method Solution
1. An EEPROM Check Fhe causes Restore default settings (2002-20h = 1) and
fault occurs according to the method power on the servo drive again
’ described in E3.101. :
2. The servo drive | The fault persists after .
: . Replace the servo drive.
is faulty. several times of restart.

B E3.106: Abnormal communication handshake of the main processor

To distinguish fault causes, the servo drive displays different internal fault codes under
the same fault code. You can view these internal fault codes in 200B-2Eh.
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Direct cause:

Access timeout occurs between the HOST and FPGA or between the HOST and
coprocessor during power-on initialization.

Root Cause Confirming Method Solution

1. The FPGA is faulty.

2. The communication
handshake between the FPGA

The fault persists after the servo drive is | Replace the

and the HOST is abnormal. A .
powered off and on several times. servo drive.

3. Access timeout occurs

between the HOST and the

COprocessor.

4. The versions of the HOST and The fault oceurs when the.HOST Update the
software version (H01-00) is set to software of the

the coprocessor do not match. A
2203.2 and above. servo drive.

B E3.107: Main processor communication loss

Direct cause:

Cyclic handshake communication loss occurs between the main processor and the

COprocessor.
Root Cause Confirming Method Solution
Internal The fault persists after the servo
communication drive is powered off and on Replace the servo drive.
failure several times.

B E3.108: Parameter storage fault
Direct cause:
Parameter values cannot be written to EEPROM.

Parameter values cannot be read from EEPROM.

Root Cause Confirming Method Solution
1. The write operation Modifv a parameter. power on If the modification is not
is abnormal. yap P saved and the fault persists

— the servo drive again and check
2. The read operation is | \yhather the modification is saved.
abnormal.

after several times of restart,
replace the servo drive.

B E3.111: Abnormal parametersin group 2000h/2001h

Direct cause:
The total number of parameters changes, which generally occurs after software update.

Parameter values in groups 2000 or 2001 exceed the limit, which generally occurs after
software update.
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Root Cause

Confirming Method

Solution

1. Instantaneous
power failure occurs
during parameter
storage.

Check whether instantaneous
power failure occurs during
parameter storage.

Set the servo drive model (2001-
0Bh) to a wrong value first and
power on again, and then set the
servo drive model to a correct
value and power on again.

2. Instantaneous
power failure occurs
during writing serial
encoder motor
parameters.

Check whether instantaneous
power failure occurs during
writing serial encoder motor
parameters.

Write the parameters of the
serial encoder motor through the
software tool.

3. The software is
updated.

Check whether the software is
updated.

Set the servo drive model (2001-
0Bh) to a wrong value first and
power on again, and then set the
servo drive model to a correct
value and power on again.

4. The servo drive is
faulty.

If the fault persists even
though the servo drive is
powered off and on again and
steps 1 and 2 are repeated
several times, the servo drive
is faulty.

Replace the servo drive.

B E3.120: Mismatch of the product model

Direct cause:

a) The motor model and the servo drive model do not match.
b) Parameters are set improperly.
c) The auto-tuned drive unit model is wrong.

Root Cause

Confirming Method

Solution

1. The product
(encoder, motor or
servo drive) code
does not exist.

200B-2Eh (Internal fault code ) =
1120:

View the motor nameplate to check

whether the motor is suitable.
Check whether

2000-01h (Motor code) is set
correctly.

Set 2000-01h correctly
according to the motor
nameplate or replace with a
matching motor.

200B-2Eh =2120:

View the servo drive model in 2001-
0Bh and check whether this model
exists according to "1.1 Nameplate

and Model Number".

If the servo drive model does
not exist, set it correctly
according to the servo drive
nameplate in section 1.1.

2. The power ratings
of the servo motor
and servo drive do
not match.

200B-2Eh =3120:

View the servo drive model in 2001-
0Bh and the serial encoder motor

model in 2000-06h, and check
whether they are matching.

1

Configuration Specifications".

Replace the unmatched product
according to "1.4 Servo System
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Root Cause

Confirming Method

Solution

3. The model of

the drive unit is set
improperly and does
not match the auto-
tuned result.

Check whether 2001-0Bh and 2001-

3Fh of the faulty axis are set to the
same value.

Set 2001-0Bh and 2001-3Fh to
the same value.
Replace the drive unit.

4. The FPGA software
does not support
the motor code.

200B-2Eh = 0x6120
Select the appropriate FPGA
software according to 2000-01h.

2001-03=0

Supporting the motor code

in cases where 2000-01h =
14000/14101

2001-03=1

Supporting the motor code in
cases where 2000-01h = 14120
Other motor serial numbers are
not supported.

WM E3.121:Invalid S-ON command

Direct cause:

Aredundant S-ON signal is sent when some auxiliary functions are used.

Root Cause

Confirming Method

Solution

the S-ON signalis

1. When the servo drive
is enabled internally,

Check whether the S-ON signal is
sent from the host controller when
the auxiliary functions (200D-03h,

Switch off the S-ON
signal sent from the host

SW|tched.on Fhrough 200D-04h, 200D-0Ch) are used. controller.
communication.
B E3.122: Motor mismatch in absolute position mode

Cause Confirming Method Solution

1. The motor does not match
in the absolute position
mode or the motor code is set
incorrectly.

View the motor nameplate

to check whether the motor
carries a multi-turn absolute
encoder.

Check whether H00-00 (Motor
code) is set correctly.

Reset H00-00 (Motor code)
according to the motor
nameplate or replace by a
matching motor.
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W E3.130: DI function setting error

Cause

Confirming Method

Solution

1. The same function
is allocated to
different Dls.

Check whether 2003-03h,
2003-05h, and 2003-07h
to0 2003-11h are allocated
with the same non-zero DI
function No.

Allocate different DI functions to
parameters allocated with the same DI
function, and restart the control circuit
to activate the allocation, or switch off
the S-ON signal and send a "RESET"
signal to activate the allocation.

2. The DI function
setting is wrong.

Check whether the set
values of 2003-03h, 2003-
05h, 2003-07h to 2003-11h
meet the requirement.

Requirement on set values:

Axis No. + Supported DI
function No.

Set the values again according to the
preceding requirement, and restart the
control circuit to activate the setting,
or switch off the S-ON signal first and
send a "RESET" signal to activate the
setting.

B E3.131: DO function setting error

Cause

Confirming Method

Solution

The DO function
setting is wrong.

Check whether the set
values of 2004-01h (DO1
logic selection) and 2004-
03h (D02 logic selection)
meet the requirement.
Requirements on

set values: Axis No. +

Supported DO function No.

Set the values again according to the
preceding requirement, and restart the
control circuit to activate the setting,
or switch off the S-ON signal first and
send a "RESET" signal to activate the
setting.

B E3.136: Data check error or no parameter stored in the motor encoder ROM

Direct cause:

When reading parameters from the encoder ROM, the servo drive detects that no
parameters are saved there or parameter values are inconsistent with the agreed values.

Root Cause

Confirming Method

Solution

1. The servo drive
model and the motor
model do not match.

and servo motor.

View the servo drive and servo
motor nameplates to check
whether the equipment used is the
Inovance SV820 series servo drive

Replace by a matching servo
drive and servo motor.
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Root Cause Confirming Method Solution
Check whether the encoder cable
provided by Inovance is used. Use the encoder cable
For cable specifications, see provided by Inovance. Ensure
"1.4 Servo System Configuration that the cable is connected
2. A parameter check Specifications". The cable must tg the motor securely and
oITOr OCCUTS OF NO be connected reliably without tighten the screws on the
parameter is stored in scratching, breaking or poor servo drive Sld?- Use a new
contact. encoder cable if necessary.

the ROM of the serial

incremental encoder. | Measure signals PS+, PS-, +5Vand | Do not bundle the encoder

GND at both ends of the encoder | cables with the power cables
cable and observe whether signals | (RST, UVW). Route encoder
at both ends are consistent. For cables and power cables

the signal definition, see hardware | through different routes.
connections.

Check the encoder cable Connect the encoder cables
connections.

3. The encoder Check whether the ambient ac_c.ordln.g to the correct
cables are connected wiring diagram and ensure

) vibration is too large, which loosens .
improperly or loosely. the encoder terminals are
the encoder cable and damages the
connected securely.

encoder.

4. The servo drive is The fault persists after the servo

faulty. drive is restarted. Replace the servo drive.

B E3.150: STO input protection
Cause:

The STO input protection applies.
M E3.201: Overcurrent

Direct cause:

Hardware overcurrent is detected.

Root Cause Confirming Method Solution

Command sequence: After the
keypad displays "ry", switch on
the S-ON signal and then input
a command.

1. Commands are
input simultaneously | Check whether a command is

upon start.orthe. |nput before the keypad displays Add reference filter time
command inputistoo |"ry". -
early. constant or increase the

acceleration/deceleration time
if allowed.

Check whether the servo drive
2. The motor cables power cables and motor cables on | Tighten the cables that are
are in poor contact. the U, V, and W sides of the servo | loosened or disconnected.
drive are loosened.

-108 -



5 Troubleshooting

Root Cause

Confirming Method

Solution

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
sides and the grounding cable (PE)
is at MQ-level.

Replace the motor if the
insulation is poor.

4. The motor UVW
cables are short
circuited.

Disconnect the motor cables

and check whether short-circuit
occurs among U, V, and W phases
and whether burrs exist on the
cable connections.

Connect the motor cables
correctly.

5. The motor is burnt
down.

Disconnect the motor cables and
measure whether the resistance

among U, V, and W phases of the
motor cable is balanced.

Replace the motor if the
resistance is unbalanced.

6. The gain is set
improperly and the
motor oscillates.

Check whether motor oscillates
or generates a sharp noise during
motor start and running, or view
the current feedback through the
software tool.

Carry out gain adjustment.

7. The encoder cable
is wired incorrectly,
aging, or corroded, or
the encoder connector
is loosened.

Check whether the encoder cable
provided by Inovance is used

and whether the cable is aging

or corroded, or the connector is
loosened.

Switch off the S-ON signal,

rotate the motor shaft manually,
and check whether the value

of 200B-12h (electrical angle)
changes as the motor rotates.

Re-solder, tighten or replace
the encoder cable.

8. The servo drive is
faulty.

The fault persists although the
motor cables are disconnected
and the servo drive is restarted.

Replace the servo drive.

9. Regenerative
resistor overcurrent

Check whether resistance of the
external regenerative resistor

is too small or the regenerative
resistor is short-circuited (P and
C ends at main circuit input
terminal).

Select new resistance value
and model of the regenerative
resistor.

Connect the cables again.
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B E3.202: Soft start relay disconnected

Cause:

The soft start relay is disconnected.

B E3.206: Switching frequency error

Cause:

The motor control is abnormal.

B E3.208: FPGA sampling operation timeout

Find the fault cause through internal fault code (200B-2Eh) when E3.208 occurs.

Cause

Confirming Method

Solution

1. Communication
timeout occurs on
the encoder.

200B-2Eh (Internal fault code) =
2208:

The encoder wiring is incorrect.
The encoder cables are connected
loosely.

The encoder cable is too long.
The encoder communication
suffers from interference.

The encoder is faulty.

It is recommended to use the
cables provided by Inovance. If a
customized encoder cable is used,
check whether this cable complies
with the specifications and whether
itis a shielded twisted pair cable.
Check whether the connectors at
both ends of the encoder are in
good contact and whether any pin
retracts.

Contact the manufacturer.

Route motor cables and encoder
cables through different routes
Ensure the servo motor and servo
drive are grounded properly.
Replace the servo motor.

2. Current
sampling timeout
occurs.

200B-2Eh (Internal fault code) =
3208:

Check whether there is

large equipment generating
interference or there are
interference sources such as
variable-frequency devices inside
the cabinet.

The internal current sampling
chip is damaged.

Route high-voltage cables and low-
voltage cables through different
routes.

Replace the servo drive.

3. FPGA operation
timeout occurs.

200B-2Eh (Internal fault code) =
0208:

Determine the fault cause
according to preceding causes 1,
2,3,and 4.

Handle the fault according to
solutions to preceding causes 1, 2,
3,and 4.
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M E3.210: Output shorted to ground

Direct cause:

The servo drive detects abnormal motor phase current or bus voltage during self-check

upon power-on.

Root Cause

Confirming Method

Solution

1. The servo drive
power cables
(UVW) are shorted
to ground.

Disconnect the motor cables, and measure
whether the servo drive power cables
(UVW) are shorted to ground (PE).

Re-connect or replace the
servo drive power cables.

2. The motoris

shorted to ground.

After ensuring the servo drive power
cables and motor cables are connected
securely, measure whether the insulation
resistance between the servo drive UVYW
sides and the grounding cable (PE) is at
MQ-level.

Replace the motor.

3. The servo drive
is faulty.

Remove the power cables from the servo

drive, but the fault persists after the servo | Replace the servo drive.

drive is powered off and on several times.

B E3.220: Wrong UVW phase sequence

Direct cause:

Incorrect UVW phase sequence is detected during angle auto-tuning.

Root Cause

Confirming Method

Solution

incorrect.

The phase sequence
of the power cable is

Check whether the phase sequence
of the power cable is correct.

Change any two phase
sequences and perform angle
auto-tuning again.

B E3.234: Runaway

Direct cause:

The torque reference direction is in reverse to the speed feedback direction in the
torque control mode.

The speed feedback direction is in reverse to the speed reference direction in the
position or speed control mode.

Root Cause Confirming Method

Solution

incorrect.

1. The UVW phase sequence is

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
phase sequence.
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Root Cause

Confirming Method

Solution

2. The interference signal
causes an error in the initial
phase detection of the motor
rotor.

The UVW phase sequence is
correct, but E3.234 occurs when
the servo drive is enabled.

Power on the servo
drive again.

3. The encoder model is wrong
or the wiring is incorrect.

View the servo drive and servo
motor nameplates to check
whether the equipment used is
the Inovance SV820 series servo
drive and 20-bit servo motor.

Replace with a matching
servo drive and servo
motor. Check the motor
model, encoder type,
and encoder cable
connections.

4. The encoder cable is wired
improperly, corroded or
connected loosely.

Check whether the encoder cable
provided by Inovance is used

and whether the cable is aging

or corroded, or the connector is
loosened.

Switch off the S-ON signal,

rotate the motor shaft manually,
and check whether the value

of 200B-12h (electrical angle)
changes as the motor rotates.

Re-solder, tighten or
replace the encoder
cable.

M E3.400: Main circuit overvoltage

Direct cause:

The DC bus voltage between P and N exceeds the overvoltage threshold.

220V servo drive:
Normal value: 310V
Overvoltage threshold: 420V

Root Cause

Confirming Method

Solution

1. The voltage input
to the main circuit is
too high.

Measure whether the input
voltage on the main circuit
side (RST) complies with the
following specifications:
220V servo drive:

Effective value: 220 Vto 240V
Allowable deviation: -10% to
+10% (198 V to 264 V)

Replace or adjust the power
supply according to the
specifications.

2. The power supply
is unstable or affected
by lightning.

Check whether the power supply
is unstable, affected by lightning
or compliant with the preceding
specifications.

Connect a surge protection
device and then switch on the
power supply. If the fault persists,
replace the servo drive.
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Root Cause

Confirming Method

Solution

3. The regenerative
resistor does not
work.

If an external regenerative
resistor is used (2002-1Ah =1/2),
measure the resistance between
PandC.

See "1.5 Regenerative Resistor
Specifications" for specifications
of the regenerative resistor.

If the resistance is " oo " (infinite),
the regenerative resistor is
internally disconnected.

If an external regenerative
resistor is used, replace it with a
new one.

Set 2002-1Bh (Power of external
regenerative resistor) and 2002-
1Ch (Resistance of external
regenerative resistor) correctly
according to the resistor
specifications.

4. The resistance

of the external
regenerative resistor
is too large, and
energy absorption
during braking is
insufficient.

Measure the resistance of the
external regenerative resistor
between P and C. Compare
the measured value with the
recommended value.

Connect a new external
regenerative resistor of
recommended resistance
between P and C.

Set 2002-1Bh (Power of external
regenerative resistor) and 2002-
1Ch (Resistance of external
regenerative resistor) correctly
according to the resistor
specifications.

5. The motorisin
abrupt acceleration/
deceleration status
and the maximum
braking energy
exceeds the energy
absorption value.

Check the acceleration/
deceleration time during running
and measure the DC bus voltage
between P and N to check
whether the voltage exceeds

the fault threshold during
deceleration.

After ensuring the main circuit
voltage input complies with
specifications, increase the
acceleration/deceleration time

properly.

6. The bus voltage
sampling value
deviates greatly from
the measured value.

Check whether 200B-1Bh (Bus
voltage) complies with the
following specifications:
220V servo drive:

200B-1Bh > 420V

Measure the DC bus voltage
between P and N and check
whether the DC bus voltage

is smaller than the value of
200B-1Bh.

Contact Inovance for technical
support.

7. The servo drive is
faulty.

The fault persists after the main
circuit is powered off and on
several times.

Replace the servo drive.
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M E3.410: Main circuit undervoltage

Direct cause:

The DC bus voltage between P and N is lower than the fault threshold.

220V servo drive:

Normal value: 310V

Overvoltage threshold: 200 V

Root Cause

Confirming Method

Solution

1. The power
supply of the main
circuit is unstable
or power failure
occurs.

2. Instantaneous
power failure
occurs.

Measure whether the input voltage of

the main circuit cables on the non-drive
side and the drive side complies with the
following specifications:

220V servo drive:

Effective value: 220V to 240V

Allowable deviation: -10% to +10%

(198 V to 264 V)

The voltages of all three phases need to be
measured.

3. The power
voltage drops
during running.

Monitor the power input voltage and check
whether the main circuit power supply
is applied to other devices, resulting in
insufficient power capacity and voltage dip.

Increase the power
capacity.

4. Phase loss
occurs because

a single-phase
power supply is
used for a three-
phase servo drive.

Check whether the main circuit wiring is
correct and reliable, and whether the phase
loss fault detection (200A-01h) is hidden.

Replace the cables and
connect the main circuit
cables properly.
Three-phase: L1, L2, L3
Single-phase: L1, L2

5. The servo drive
is faulty.

Check whether 200B-1Bh (Bus voltage)
complies with the following specifications:
220V servo drive: 200B-1Bh < 200V

The fault persists after the main circuit is
powered off and on several times.

Replace the servo drive.

B E3.420: Main circuit phase loss

Direct cause:

Phase loss occurs on a three-phase servo drive.

Root Cause

Confirming Method

Solution

1. The three-phase
input cables are

connected improperly.

Check whether the cables between
the non-drive side and the main circuit
input terminals are in good condition
and connected securely.

Replace the cables and
connect the main circuit
cables properly.
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Root Cause

Confirming Method

Solution

2. Asingle-phase
power supply is used
for a three-phase servo
drive.

3. The three-phase
power supply is
imbalanced or the
voltages of the three
phases are too low.

Check the power input specification
of the servo drive and the actual input
voltage. Measure the main circuit input
voltage to check whether it complies
with the following specifications:
220V servo drive:

Effective value: 220 Vto 240V
Allowable deviation: -10% to +10%
(198 Vto 264 V)

380V servo drive:

Effective value: 380 Vto 440V
Allowable deviation: -10% to +10%
(342Vto 484 V)

The voltages of all three phases need
to be measured.

Athree-phase servo drive
of 0.75 kW (model: HO1-
10 =5) can be connected
to a single-phase power
supply. If the input voltage
fulfills the specifications,
set HOA-00 to 2 (Inhibit
fault and warning). If the
input voltage does not
fulfill the specifications,
replace or adjust the
power capacity according
to the specifications.

4. The servo drive is
faulty.

The fault persists after the main circuit
is powered off and on several times.

Replace the servo drive.

B E3.430: Control power undervoltage

Direct cause:

Phase loss occurs on the AC input of the control circuit.

Root Cause

Confirming Method

Solution

The AC input of the
control circuit is
unstable.

Check whether the control power cables

are well connected and measure whether
the AC input voltage of the control power

fulfills specifications.

Re-connect or replace
control power cables.

B E3.500: Motor overspeed

Direct cause:

The actual speed of the servo motor exceeds the overspeed threshold.

Root Cause

Confirming Method

Solution

1. The UVW phase
sequence of the
motor cable is
incorrect.

Check whether the servo drive
power cables are connected in the
correct phase sequence on both
sides.

Connect the cables according
to the correct phase sequence.
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Root Cause

Confirming Method

Solution

2.200A-09h is set

Check whether the overspeed
threshold is smaller than the
maximum motor speed needed in
actual running.

Overspeed threshold = 1.2 times the

Re-set the overspeed threshold
according to mechanical

improperly. g;axmum motor speed (200A-09h = requirements.
Overspeed threshold = 200A-09h
(200A-09h # 0, and 200A-09h < 1.2
times the maximum motor speed).
Position control mode:
CSP: Decrease the position
Check whether the motor speed reference.mc.rement per
. - synchronization cycle. The host
corresponding to the input reference
controller should cover the
exceeds the overspeed threshold. . .
position ramp when generating
Position control mode: references.
. ’ ) PP: Decrease the value of 6081h,
In CSP mode, view the gear ratio or increase the acceleration/
6091-01h/6091-02h to check the .
. . deceleration ramp (6083h,
position reference increment per 6084h)
synchronlzatl.on cycle.and convert it HM: Decrease the value of 6099-
to the speed information. .
In PP mode, view the gear ratio 01h and 6099-02h, orincrease
3. The input ’ the acceleration/deceleration

reference exceeds
the overspeed
threshold.

6091-01h/6091-02h and check the
value of 6081h (Profile velocity).

In HM mode, view the gear ratio
6091-01h/6091-02h, and determine
the value of 6099-01h and 6099-02h.

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 value of 607Fh in the torque
control mode.

ramp (609Ah).
Decrease the gear ratio
according to actual conditions.

Speed control mode:

Decrease the target velocity,
speed limit, and gear ratio. In PV
mode, increase the speed ramp
6083h and 6084h. In CSV mode,
the host controller should cover
the velocity ramp.

Torque control mode:

Set the speed limit to a value
smaller than the overspeed
threshold.

4. The motor speed
overshoot occurs.

Check whether the speed feedback
exceeds the overspeed threshold
through the software tool.

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.
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B E3.602: Angle auto-tuning failure

Direct cause:

Abnormal jitter occurs on the encoder feedback during angle auto-tuning.

Root Cause

Confirming Method

Solution

Encoder feedback data
error occurs.

Check if the encoder communication
suffers from interference.

Check the encoder

cable connections.

B E3.610: Servo drive overload

Cause:

The servo motor temperature reaches the over-temperature threshold.

B E3.620: Motor overload

Direct cause:

The servo motor temperature reaches the over-temperature threshold.

Root Cause

Confirming Method

Solution

1. The motor and
encoder cables are
connected improperly
orin poor contact.

Check the wiring among the servo
drive, servo motor and encoder
according to the correct wiring
diagram.

Connect cables according to
the correct wiring diagram.

It is recommended to use the
cables provided by Inovance.
When customized cables are
used, prepare and connect
the cables according to the
hardware wiring instructions.

2. The load is too heavy,
and the effective torque
output by the motor
keeps exceeding the
rated torque during
continuous operation.

Confirm the overload
characteristics of the servo drive or
motor.

Check whether the average load
ratio (200B-0DH) is greater than
100.0% for a long time.

Replace with a servo drive

of larger capacity and a
matching servo motor.
Reduce the load and increase
the acceleration/deceleration
time.

3. The acceleration/
deceleration is too
frequent or the load
inertia is too large.

Calculate the mechanical inertia
ratio or perform inertia auto-
tuning. Then view 2008-10h (Load
inertia ratio).

Confirm the single running cycle
during cyclic running.

Increase the acceleration/
deceleration time during
single-cycle running.

4. The gain adjustment
isimproper or the
stiffness level is too
high.

Check whether the motor vibrates
and produces abnormal noise
during running.

Adjust the gain again.
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Root Cause

Confirming Method

Solution

5. The model of the
servo drive or servo
motor is set incorrectly.

View the serial encoder motor
model in 2000-06h and the servo
drive model in 2001-0Bh.

View the servo drive
nameplate and set the servo
drive model in 2001-0Bh
correctly. Use a matching
servo motor according to "2.3
Dimension Drawing of MS1H1

Series Servo Motors".

6. Locked-rotor occurs
due to mechanical
factors, resulting

in overload during
running.

Check the RUN command and the
motor speed (200B-01h) through
the software tool or the keypad:
RUN command in the position
control mode: 200B-0Eh

(Position reference counter)

RUN command in the speed
control mode: 200B-02h

(Speed reference)

RUN command in the torque
control mode: 200B-03h

(Internal torque reference)

Check whether the RUN command
is not 0 but the motor speedis 0 in
the corresponding mode.

Eliminate the mechanical
factors.

7. The servo drive is

faulty.

The fault persists after the servo
drive is powered off and on again.

Replace the servo drive.

B E3.630: Locked-rotor over-temperature protection

Direct cause:

The actual motor speed is lower than 10 RPM but the torque reference reaches the limit
and such status lasts for the time defined by 200A-21h.

Root Cause

Confirming Method

Solution

1. UVW output phase
loss or incorrect phase
sequence occurs on the
servo drive.

Perform motor trial run without load

and check cable connections.

Connect cables again
according to the correct
wiring diagram or replace
the cables.

2. The servo drive

UVW cables or the
encoder cables are
disconnected.

Check the cable connections.

Connect the cables again
according to the correct
wiring diagram or replace
the cables.
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Root Cause

Confirming Method

Solution

3. Locked-rotor occurs

due to mechanical
factors.

Check the RUN command and the

software tool or keypad:

RUN command in the position
control mode: 200B-0Eh

(Position reference counter)

RUN command in the speed control
mode: 200B-02h

(Speed reference)

RUN command in the torque control
mode: 200B-03h

(Internal torque reference)

not 0 but the motor speed is 0 in the
corresponding mode.

motor speed (200B-01h) through the

Check whether the RUN command is

Eliminate the mechanical
factors.

B E3.650: Heatsink over-temperature

Direct cause:

The temperature of the power module is higher than the over-temperature protection

threshold.

Root Cause

Confirming Method

Solution

1. The ambient
temperature is too
high.

Measure the ambient temperature.

Improve the cooling
conditions of the servo
drive to reduce the ambient
temperature.

2. The servo drive
is restarted several
times to reset the
overload fault.

View the fault records (set 200B-22h
and view 200B-23h).

Check whether an overload fault/
warning (E3.610, E3.620, E3.630,
E3.650) occurs.

Change the fault reset
method. After overload
occurs, wait for 30s before
reset. Increase the capacity
of the servo drive and
servo motor, increase the
acceleration/deceleration
time and reduce the load.

3.Thefanis
damaged.

Observe whether the fan works during
running.

Replace the servo drive.

4. The installation
direction and the
clearance reserved

improper.

for the servo drive is

Check whether the servo drive is
installed properly.

Install the servo drive
according to the installation
requirements.

5. The servo drive is
faulty.

The fault persists even though the
servo drive is restarted 5 minutes after
power-off.

Replace the servo drive.
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Root Cause Confirming Method Solution

The drive unit model of this axis (H01-
10) is to 6000X. The temperature of this | Set the drive unit model
axis (HOB-27) under normal ambient (HO1-10) of this axis to X.
environment is 95°C .

6. The model of
the drive unit is set
improperly.

B E3.731: Encoder battery failure

Direct cause:

The battery voltage of the absolute encoder is lower than 3.0 V.

Root Cause

Confirming Method

Solution

The battery is not
connected during
power-off.

Check whether the
battery is connected
during power-off.

Set 200D-15h to 1 to clear the fault.

The battery voltage of
the encoder is too low.

Measure the battery
voltage.

Replace with a new battery of matching

voltage.

B E3.733: Encoder multi-turn counting error
Direct cause:

The encoder multi-turn counting value is wrong.

Root Cause Confirming Method Solution
The encoderis | Set 200D-15h to 2 to clear the fault, but the fault persists | Replace the
faulty. after the serve drive is powered off and on again. motor.

B E3.735: Encoder multi-turn counting overflow

Cause Confirming Method Solution

See the operation instructions for the absolute
View the value of encoder.

HOB-70 and check 1. This fault can be hidden in cases where no
whether the encoder | multi-turn absolute position is needed but the
continues to run in the | absolute position during running needs to be
same direction after | recorded.

the value of HOB-70 2. The rotation mode applies to occasions where
reaches 32767. only the single-turn absolute position needs to
be recorded.

The number of
unidirectional
revolutions of the
absolute encoder
exceeds 32767 in
linear mode.
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B E3.740: Encoder interference

Direct cause:

The encoder communication suffers from interference, resulting in communication

error.

Root Cause

Confirming Method

Solution

1. The encoder
wiring is incorrect.

Check the encoder wiring.

Connect the encoder
cables according to the
correct wiring diagram.

2. The encoder
cable is connected
loosely.

Check whether the ambient vibration is
too large, which loosens the encoder cable
and damages the encoder.

Connect the encoder
cables again and ensure
the encoder terminals are
connected securely.

3. The encoder Z
signal suffers from
interference.

Check the cable layout on site.

Check whether there is large-scale
equipment generating interference and
whether multiple interference sources such
as variable-frequency devices are present
inside the cabinet.

Make the servo drive stay in "Rdy"

status and rotate the motor shaft
counterclockwise (CCW) manually and
observe whether the value of 200B-12h
(Electrical angle) increases/decreases
smoothly. Turning one circle corresponds
to five 0-360° (applicable to Z series
motors). For X series motors, turning one
circle corresponds to four 0-360° .

If the value of 200B-12h changes
abnormally when you rotate the motor
shaft, the encoder is faulty. If no alarm
occurs during rotating but an alarm is
reported during running, interference does
exist.

It is recommended to use
the cables provided by
Inovance.

If a customized cable is
used, check whether the
cable is a shielded twisted
pair cable that complies
with the specifications.
Route motor cables and
encoder cables through
different routes. Ensure
the servo motor and servo
drive are well grounded.
Check whether plugs at
both ends of the encoder
are in good contact and
whether any pin retracts.

4. The encoder is
faulty.

Replace with a new encoder cable. If

the fault no longer occurs after cable
replacement, it indicates the original
encoder cable is damaged.

Keep the motor in a certain position,
power on the servo drive several times
and check the value change of 200B-12h
(Electrical angle). The electrical angle
deviation should be within £30° when the
motor position does not change.

Replace by a new encoder
cable.

If the fault persists after
encoder cables are
replaced, the encoder
may be faulty. In this case,
replace the servo motor.
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M E3.A33: Encoder data read/write error
Direct cause:

Internal parameters of the encoder are abnormal.

Rout Cause Confirming Method Solution

1. The serial Check whether encoder cables are
incremen nn improperly or whether

cremental ' Check the cable co ected imprope ly or whethe
encoder cable is connections disconnection or poor contact occurs.
disconnected or ’ Ensure the motor cables and encoder
loosened. cables are routed through different routes.
2. The read-write If the fault persists
operation on after the servo drive
serial incremental | is powered off and Replace the servo motor.
encoder parameters | on several times, the
is abnormal. encoder is faulty.

B E3.B00: Excessive position deviation
Direct cause:

The position deviation is larger than the value of 6065h in the position control mode.

Root Cause Confirming Method Solution

1. UVW output

phase loss or Perform motor trial run without Connect cables again gccordlng

incorrect phase - to the correct wiring diagram or
load and check cable connections.

sequence occurs replace the cables.

on the servo drive.

Re-connect the cables. The servo
motor power cables must be
connected in the correct phase
Check the cable connections. sequence. Replace all the cables
with new cables if necessary and
ensure the cables are connected

properly.

2. The servo drive

UVW cables or the
encoder cables are
disconnected.

Check the RUN command and
motor speed (200B-01h) through
the software tool or keypad:
RUN command in the position
control mode: 200B-0Eh

3. Locked-rotor (Position reference counter)
occurs due to RUN command in the speed control Eliminate the mechanical factors
mechanical mode: 200B-02h (Speed reference) ’
factors. RUN command in the torque

control mode: 200B-03h

(Internal torque reference)

Check whether the RUN command
is not 0 but the motor speedis 0 in
the corresponding mode.
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Root Cause

Confirming Method

Solution

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
position reference increment per
synchronization cycle and convert
it to the speed information.

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
the value of 6099-01h and 6099-
02h.

CSP: Decrease the position
reference increment per
synchronization cycle. The host
controller should cover the
position ramp 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 actual conditions.

6. The value of
6065h (Following
error window)

is too smallin
relation to the
running condition.

Check whether the set value of
6065h is too small.

Increase the value of 6065h.

7. The servo drive
or motor is faulty.

Monitor the running waveform
through the oscilloscope function
in the software tool:

position references, position
feedback, speed references, torque
references

If the position reference is not

0 but the position feedback is
always 0, replace the servo drive
or motor.

B E3.BO1: Position reference incremental error

Direct cause:

The target position increment in CSP mode is too large.

Root Cause

Confirming Method

Solution

1. The position
reference increment
is too large.

Check the target position
increment of the adjacent
synchronization cycle.

Decrease the position reference
speed, or set a certain
acceleration/deceleration curve
when the host controller profiles
the target position.
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Root Cause

Confirming Method

Solution

2. The target position
is not aligned with
the present position
before mode
switchover.

Check whether mode switchover
is performed in the controller
software.

Assign the value of present
position to the target position
before mode switchover.

3. The target position
is not aligned with
the present position
when the servo drive
is switching to S-ON
status.

Check whether the S-ON
operation is performed in the
controller software.

Assign the value of present
position to the target position
when the servo is switching to
S-ON status.

4. The target position
value is abnormal.

When software or hardware limit
is activated, the target position
overflows near 2*'-1 or -2*.

When software or hardware limit
is activated, the target position
must be limited between [-2*,
2%-1].

5. The gear ratio is set
improperly.

Check whether 6091-01h and
6091-02h are set improperly.
Check whether host controller
scaling factors related to the
machine and motor encoder are
set improperly.

Modify the gear ratio and related
scale factors according to actual
applications.

6. The model of the
motor selected is
improper.

Check whether the maximum
motor speed is less than the

maximum running speed needed.

Select a motor that matches
the requirement or reduce
the maximum running speed
needed.

B E3.B03: Electronic gear ratio over the limit

Direct cause:

The electronic gear ratio exceeds the limit: (0.001 x Encoder resolution/10000, 4000 x
Encoder resolution/10000).

Root cause

Confirming Method

Solution

1. The set electronic
gear ratio exceeds
the preceding range.

Check whether the value of
6091-01h/6091-02h exceeds the
preceding range.

Set the gear ratio according to
the preceding range.




5 Troubleshooting

B E3.D09: Softwa

Direct cause:

re position setting error

The lower limit of the software position is larger than the upper limit.

Root Cause Confirming Method Solution

The lower limit of the

software positionisset | The value of 607D-01 (Min. position limit) is larger | Reset the
to a value larger than the | than the value of 607D-02 (Max. position limit). parameters.
upper limit.
B E3.D10: Home setting error

Cause Confirming Method Solution

1The home offset is The value of 607Ch (Home offset) is beyond the Reset the
beyond the software | values of 607D-01 (Min. position limit) and 607D-

e e parameters.
limit. 02 (Max. position limit).

5.4 Solutions to Warnings

B E3.601: Homing warning

Direct cause:

a) The home is not found within the time defined by 2005-24h during homing.

b) The home or lim

it switch is abnormal.

switch is faulty.

After high-speed searching,
the servo drive keeps low-
speed searching in the reverse
direction.

Root Cause Confirming Method Solution
If a hardware Dl is used, check whether
the DI function is allocated to a certain
There is only high-speed 2}! iﬂir&up 2003h and check the wiring
searching but no low-speed h h .
searching during homing Change the DI logic manually and
1. The home ’ observe the value of 200B-04h

(Monitored DI status) to monitor
whether the servo drive receives
corresponding DI level changes. If the
home signal is Z signal and the home
signal cannot be found, check the
condition of the Z signal.

2. The duration
of homing is too
short.

Check whether the value of
2005-24h (Duration limit of
homing) is too small.

Increase the value of 2005-24h.
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of high-speed
searching for
home switch is

and the home switch to see
whether the value of 6099-
01h (Speed during search for
switch) is too small, resulting

Root Cause Confirming Method Solution
Check the distance between
3. The speed the initial homing position

Increase the value of 6099-01h.

activated simultaneously with
the home signal.

too slow. ; -
in a prolonged searching for
home switch.
Check whether the limit
4. The home signals on both sides are
Co activated simultaneously. Set the position of the hardware switch
switch is set S .
; Check whether a limit signalis | properly.
improperly.

B E3.730 Encode

r battery warning

Cause

Confirming Method

Solution

encoder is lower th

The battery voltage of the absolute

an3.0V.

voltage.

Measure the battery

Use a new battery of matching
voltage.

B E3.908: Abnormal drive unit model

Direct cause:

The model of the d

rive unit detected is abnormal.

Root Cause

Confirming Method

Solution

1. The model of
the drive unit is set
improperly (1).

HOB45 = 0x3908

Check whether the value of H01-10 is
consistent with the drive unit.

Set H01-10 to a proper
value according to the
value of H01-62.

2. The contact of
the drive unitis
abnormal.

HOB45 = 0x2908

Ensure the drive unit

Check whether the flat cable terminals of
the drive unit are in good contact.

isin good contact with
the baseplate.

3. The version of
the drive unitis
outdated.

HOB45 = 0x0908: Not all the information in
the EEPROM of the drive unit is correct.
HOB45 = 0x1908: There is no information in
the EEPROM of the drive unit.

HOB45 = 0x2908: The communication with
EEPROM of the drive unit fails.

The fault persists after causes 1 and 2 are
removed.

Set HOA-37 to 1 to hide
this warning.
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Root Cause

Confirming Method

Solution

4. The model of
the drive unit is set

improperly (2).

HOB45 = 0x4908

This warning occurs only on axis 1: The
drive unit model of axis 1 (H01-10) is X. The
temperature of axis 1 (HOB-27) under normal
ambient temperature is 12°C .

This warning occurs to two axes of one drive
unit: The drive unit model of axes 1 and 2
are both X. Temperatures of axis 1 and axis
2 under normal ambient temperature are
12°C and above 95°C respectively. The fan
operates even though the servo drive is not
enabled.

Set the drive unit
model (H01-10) of the
two axes to 6000X (X
is the serial number
for general drive unit
model).

5. The model of
the drive unit is set
improperly (3).

HOB45 = 0x4908

The drive unit model of the axis (H01-10) is
6000X. The temperature of the axis (HOB-27)
under normal ambient temperature is 12°C .

Set the drive unit
model (H01-10) of the
axis to X.

B E3.909: Motor overload

Direct cause:

The temperature of 60Z series motor (200 W and 400 W) reaches the over-temperature

threshold.

Root Cause

Confirming Method

Solution

1. The motor cables
and encoder cables are
connected improperly
orin poor contact.

Check the wiring among the

servo drive, servo motor and
the encoder according to the
correct wiring diagram.

Connect cables according to the
correct wiring diagram.

It is recommended to use the
cables provided by Inovance.
When customized cables are used,
prepare and connect the cables
according to the hardware wiring
instructions.

2.The load is too
heavy, and the
effective torque
output by the motor
keeps exceeding the
rated torque during
continuous operation.

Check the overload
characteristics of the servo
drive or motor.

Check whether the average
load ratio (200B-0Dh) keeps
exceeding 100.0%.

Replace with a servo drive of
larger capacity and a matching
servo motor.

Reduce the load and increase the
acceleration/deceleration time.

3. The acceleration/
deceleration is too
frequent or the load
inertia is too large.

Check the mechanical inertia
ratio or perform inertia auto-
tuning, and view the value of
2008-10h (load inertia ratio).
Check the individual running
cycle when the servo motor
runs cyclically.

Increase the acceleration/
deceleration time.
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Root Cause

Confirming Method

Solution

4. The gain is improper
or the stiffness level is
too high.

Check whether the motor
vibrates and generates
abnormal noise during
running.

Adjust the gain.

5. The model of
the servo drive or
servo motor is set
incorrectly.

View the servo motor model in
2000-06h and the 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 "2.3 Dimension Drawing of
MS1H1 Series Servo Motors" on

page 38.

6. Locked-rotor occurs
due to mechanical
factors, resulting

in overload during
running.

Check the RUN command

and motor speed (200B-01h)
through the software tool or
keypad:

RUN command in the position
control mode: 200B-0Eh
(Position reference counter)
RUN command in the speed
control mode: 200B-02h
(Speed reference)

RUN command in the torque
control mode: 200B-03h
(Internal torque reference)
Check whether the value of the
RUN command is not 0 or too
large but the motor speed is 0
in the corresponding mode.

Eliminate the mechanical factors.

7. The servo drive is
faulty.

Power off and on the servo
drive again.

Replace the servo drive if the fault
persists after the servo drive is
powered on again.

M E3.920: Regenerative resistor overload

Direct cause:

The temperature of the regenerative resistor exceeds the set value.
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Root Cause

Confirming Method

Solution

1. The cable of external
regenerative resistor is in
poor contact, disconnected or
loosened.

Remove the external
regenerative resistor

and measure whether its
resistance is " oo " (infinite).
Measure whether the
resistance between P and Cis

Moo

Use a new external
regenerative resistor. If the
resistance measured is the
same as the nominal value,
connect the regenerative
resistor between P and C.

Connect the external
regenerative resistor
between P and C with a
new cable.

2. H02-25is set improperly.

3. The resistance of the external

regenerative resistor is too large.

4. The value of H02-27
(Resistance of external
regenerative resistor) is larger
than the resistance of the
external regenerative resistor in
use.

View the set value of H02-25.
Measure the resistance of the
external regenerative resistor
between P and C, and compare
it with the value listed in

"1.5 Regenerative Resistor
Specifications".

Check whether the set value of
H02-27 is larger than resistance
of the external regenerative
resistor connected between P
and C.

Set H02-25 correctly.

H02-25 = 1 (external, naturally
ventilated)

H02-25 =2 (external, forcible
air cooling)

Select a proper regenerative
resistor according to the
value listed in section 1.5.

Set H02-27 according to the
resistance of the external
regenerative resistor in use.

5. The input voltage of the
main circuit exceeds the
specifications.

Check whether the input voltage
of the main circuit on the servo
drive side complies with the
following specifications:

220V servo drive:

Effective value: 220V to 240 V
Allowable deviation:

-10% to +10% (198 V to 264 V)
380V servo drive:

Effective value: 380 V to 440 V
Allowable deviation:

-10% to +10% (342 V to 484 V)

Replace or adjust the power
supply according to the
specifications.
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Root Cause

Confirming Method

Solution

6. The load moment of inertia is
too large.

Perform moment of inertia auto-
tuning according to inertia auto-
tuning or calculate the total
inertia of the machine according
to mechanical parameters.
Check whether the actual load
inertia ratio exceeds 30.

7. The motor speed is too high,
resulting in an incomplete
deceleration within the set time.
The motor is in continuous
deceleration status in cyclic
running.

View the motor speed curve
during cyclic running and check
whether the motor is in the
deceleration status for a long
time.

8. The capacity of the servo drive
or the regenerative resistor is
insufficient.

View the motor speed curve

in an individual cycle and
calculate whether the maximum
braking energy can be absorbed
completely.

Select an external
regenerative resistor of large
capacity and set H02-26 to

a value consistent with the
actual resistor power.

Select a servo drive with
large capacity.

Reduce the load if allowed.
Increase the acceleration/
deceleration time if allowed.
Increase the motor running
cycle if allowed.

9. The servo drive is faulty.

Replace with a new servo
drive.

B E3.922: Resistance of the external regenerative resistor too small

Direct cause:

The value of H02-27 (Resistance of external regenerative resistor) is smaller than the
value of H02-21 (Permissible minimum resistance of external regenerative resistor).

Root Cause

Confirming Method

Solution

The resistance of the
external regenerative
resistor is smaller than
the value of H02-21.

Measure the resistance
of the external
regenerative resistor
between P and C and
check whether it is
smaller than H02-21.

resistance.

If yes, connect an external regenerative
resistor that matches the servo drive
between P and C, and then set H02-27
according to the actual resistance.

If not, set H02-27 according to the actual

B E3.939: Motor power cable disconnected

Direct cause:

The actual phase current of the motor is smaller than 10% of the rated current. The
actual motor speed is small but the internal torque reference is large.
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Root Cause Confirming Method Solution
Check whether the difference between
200B-19h (RMS value of phase current) and Re-connect the motor
The motor

power cable is
disconnected.

200B-03h (Internal torque reference) exceeds
500%, and whether 200B-01h (Actual motor
speed) is smaller than 1/4 of the rated motor

power cables.
Replace with new cables
if necessary.

speed.

B E3.941: Parameter modifications activated at next power-on

Direct cause:

Modifications of some parameters take effect only after servo drive is powered on again.
If these parameters are modified, the servo drive reminds users to power on the servo

drive again.

Root Cause

Confirming Method

Solution

The parameters you
modified are designed
to be activated at next
power-on.

Check whether parameters you modified are
those whose "Effective time" is "Next power-

on'.

Power on the
servo drive again.

B E3.942: Parameter storage too frequent

Direct cause:

The total number of parameters modified at a time exceeds 200.

Root Cause

Confirming Method

Solution

A great number of
parameters are modified
and stored frequently in
EEPROM (200E-02h =1).

Check whether
parameters are
modified frequently
from the host

Check the running mode. For
parameters that need not be stored
in EEPROM, set 200E-02h to 0 before
the write operation of the host

controller.

controller.

M E3.950: Forward overtravel

Cause

Confirming Method

Solution

The logic of the DI
allocated with DI
function 14 (FunIN.14:
P-OT, positive limit
switch) is valid.

Check whether a DI in group 2003h
is allocated with DI function 14.
Check whether the DI logic of the
corresponding bit of 200B-04h
(Monitored DI status) is valid.

Check the running mode.
On the prerequisite of
ensuring safety, send a
reverse command or rotate
the motor to deactivate the
logic of the DI allocated DI
function 14.

The position feedback
exceeds the positive
position limit defined by
the software.

The position feedback exceeds the
positive position limit defined by
the software (607D-02).

Confirm whether the
command profile is proper.
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M E3.952: Reverse overtravel

Cause Confirming Method Solution

Check the running mode. On the
prerequisite of ensuring safety,
send a reverse command or
rotate the motor to deactivate
the logic of DI allocated with DI
function 15.

The logic of the

Dl allocated with

DI function 15
(FunIN.15; N-OT,
negative limit switch
inhibited) is valid.
The position
feedback exceeds The position feedback exceeds the
the negative position | negative position limit defined by
limit defined by the | the software (607D-01).

software.

Check whether a DI in group 2003h
is allocated with DI function 15.
Check whether the DI logic of the
corresponding bit of 200B-04h
(Monitored DI status) is valid.

Confirm whether the command
profile is proper.

B E3.980: Encoder fault

Direct cause:

An internal fault occurs on the encoder.

Root Cause Confirming Method Solution
An encoder If the fault persists after the servo
algorithm error drive is powered off and on several Replace the servo motor.
occurs. times, the encoder is faulty.

M E3.990: Power input phase loss warning

Direct cause:

Athree-phase servo drive of 1 kW is allowed to run under a single-phase power supply
but the power input phase loss (H0A-00) fault/warning is enabled.

Root Cause Confirming Method Solution
If the warning persists when a three-
When HOA-00 is set to 1 phase servo drive is connected to a
(Enable phase loss fault three-phase power supply, see Er.420
and warning), a phase loss Check whether the (Main circuit phase loss).
warning will be reported if | three-phase servo If the warning persists when a three-
a three-phase servo drive of | drive is allowed to phase servo drive allowing single-

0.75 kW (H01-02 = 5) allowing | run under a single- phase power input is connected to
single-phase power inputis | phase power supply. | a single-phase power supply, set
connected to a single-phase HOA-00 (Power input phase loss
power supply. protection) to 0 (Enable phase loss
fault and inhibit phase loss warning).

M E3.998: Homing object dictionary setting error
Direct cause:

The homing mode (6098h) is set to a value beyond specifications.
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Root Cause Confirming Method Solution

The set value of
object 6098h is not | Check the set value of object 6098h.
supported.

Set parameters according to
the specifications.

B E3.E20: Ethernet hardware error

Cause Confirming Method Solution
An Ethernet If the fault persists after the servo drive is
hardware fault | powered off and on several times, the Ethernet | Replace the servo drive.
occurs. is faulty.

M E3.E21: MAC address not programmed

Cause Confirming Method Solution
The MAC address If the fault persists after the servo drive is powered Consultwlth
of the servo - L the service
o off and on several times, it indicates the MAC
drive is not o personnel of the
address of the servo drive is not programmed.
programmed. manufacturer.

5.5 Solutions to Communication Faults
This section describes the solutions to communication faults.
B E3.E08: Abnormal switchover of network status
Direct cause:

The synchronization signal of the master is abnormal during synchronous
communication.

Root Cause Confirming Method Solution
Check whether the shielded
1. During twisted pair cable is used as

Use the shielded twisted pair cable.
Connect the cable according to the
wiring instructions.

Check the network connection status
through the first LED on the keypad.

synchronous the communication cable.
communication, Check whether the servo drive
the slave performs is well grounded.
abnormallyin data | Check whether the network
receiving. port of the servo drive is
damaged.
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Root Cause

Confirming Method

Solution

2. During
synchronous
communication, the

The synchronous clock of
the host controller is not

activated.
master performs
; The synchronous clock error
abnormallyindata |.
is too large.

transmitting.

Measure the synchronization cycle
through an actual oscilloscope or
the oscilloscope tool in the software
tool.

If the synchronization cycle is 0,

the synchronous clock of the host
controller is not activated. In this
case, check whether the network
cables connected to each slave come
in from the IN port and out from the
OUT port. If yes, restart the network.
If the network cables are connected
in the correct sequence, restart the
network directly without the need
for prior check.

If the synchronization cycle is

not 0 and within the permissible
fluctuation range (2 ps) of the servo
drive, increase the synchronization
loss threshold of the slave
(200E-21h).

3. The network
switches from OP to
non-OP status when
the servo drive is
enabled.

Check whether the network
status switches from OP to
non-OP status.

Check the network status switchover
program of the host controller.

B E3.E09: No synchronization signal

Direct cause:

The clock is not configured when the host controller requests for OP.

Root Cause

Confirming Method

Solution

1. The communication
synchronous clock is
configured improperly,
leading to improper
master communication
configuration.

Replace with another
master such as a
Beckhoff PLC or an
Omron PLC.

Fix the problems in master
communication configuration.

2.TheINand OUT
ports for EtherCAT
communication is
connected reversely.

Check whether the IN and
OUT ports are connected
correctly.

Connect cables to the IN and OUT
ports in the correct sequence.
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Root Cause Confirming Method Solution

If the problem persists
after the master is
changed, measure the
synchronization signal
3.The coptroller chipof | generated from thg Replace the slave controller chip.
the slave is damaged. slave controller chip
with an oscilloscope. If
there is no signal, the
slave controller chip is
damaged.

W E3.E11: ESI configuration file not programmed
Direct cause:

The ESI configuration file is not programmed.

Root Cause Confirming Method Solution
L The deV|.ce - The slave ID is null when the host Program the device
configuration file is not A L

controller scans the slave. configuration file.
programmed.
2. The servo drive is Check whether the servo drive is -
Replace the servo drive.

faulty. faulty.

B E3.E13: Synchronization cycle configuration error

Direct cause:

The synchronization cycle is not an integer multiple of the command scheduling cycle
after the network switches to the running mode.
Root Cause Confirming Method Solution
Modify the setting of the synchronization
value of the cycle to an |ntegermultlple of the

. command scheduling cycle.
synchronization B
eycle in the The command scheduling cycle can be
controller calculated through parameters (H01-60

’ and H01-61).

The synchronization Check the set

cycleis not an integer
multiple of the command
scheduling cycle

B E3.E15: Synchronization cycle error too large

Direct cause:

The error of the controller synchronization cycle is too large.

Root Cause Confirming Method Solution

The svnchronization Measure the synchronization cycle of the
y controller through the digital oscilloscope | Increase the value of

cycle error exceeds the or the oscilloscope function in software | 200E-21h.
threshold. tool
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6.1 Pre-running Inspection

Check the following items before operating the servo drive and servo motor.

Checklist before running

Record ‘ No. ‘ Description
Wiring
1 The main circuit power input terminals of the servo drive are connected
correctly.
2 | The motor power cables are connected in the correct phase sequence.
3 No short circuit exists in the main circuit power input terminals or the output
terminals U, V, W of the servo drive.
0 4 The control signal cables such as the brake and overtravel protection signal
cables are connected properly.
O The servo drive and servo motor are grounded reliably.
O The cable tension is within the permissible range.
O The wiring terminals are insulated.
Environment and Mechanical Conditions
No foreign objects (such as the cable end or metal powder) which may cause
O 1 |short circuit of signal cables and power cables exist inside or outside the
servo drive.
0 ) The servo drive or external regenerative resistor does not come into contact
with flammable objects.
O 3 The servo motor installation and the shaft and mechanical connections are
reliable.
0 4 The servo motor and the machine that the servo motor is connected to are
ready to run.

6.2 Power-on

After switching on the power supply, if the bus voltage indicator is in normal status and
the keypad displays "reset" — "nr" — "ry" in sequence, it indicates the servo drive is
ready to run and waiting for the S-ON signal to be sent from the host controller.

6.3 Jogging Through the Keypad

The SV820N series servo drive allows you to perform jogging by setting parameters
through the keypad. See "4.6 Jog" for details.
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6.4 Jogging Through the Software Tool

To perform jogging through the software tool, ensure the corresponding axis is not in
EtherCAT control mode.

1 Communication setting

Open the software tool InoDriveStudio.exe and perform functions like real-time
monitoring, parameter configuration, real-time sampling, single-sampling trigger and
emergency stop on the PC through InoDriveShop. The software icon is as follows:

Select the corresponding serial number and baud rate from the Communication Wizard.

Double click the software icon to open the software. Add devices through online
scanning or offline mode.
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2 Jogging

Enter the interface of Speed JOG, and execute jogging on 4 axes respectively.

Function Description: The Speed JOG function is mainly used for trial run of the motor
speed mode. Select the corresponding axis number in the drop-down box, set the
running speed in JOG speed, and set the servo status to S-ON to enable the motor.
Next, click and hold down the left arrow button to make the motor run forwardly at the
set JOG speed. To stop the motor, release the left arrow button. Similarly, hold down
the right arrow button can make the motor run reversely. Set the S-ON status to OFF to
disable the motor.
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6.5 Cyclic Synchronous Position Mode with AM600

The following description takes Inovance AM600 controller as the master to introduce
the communication settings of SV820N series servo drives.

Note: To better fit for SV820N, the software tool of version 1.10 and later is
recommended for AM600.

1 Creating a project

Create an AM600 project. Select AM600-CPU1608TP, as shown below.

2 Communication setting

Connect the communication cables properly. To set up a normal communication
connection, set the IP address of the PC to the same network segment (192.168.1.xxx)
as AM600.

Click Scan network.
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Select the AM600 device scanned. Now the communication connection between PLC
and PC is established. Next, configure the device.

Note: If the AM600 device cannot be scanned in InoPro, check whether the CoDeSys
gateway is started. If not, start the gateway and perform scanning again. Check whether
the CoDeSys gateway in the taskbar at the bottom right of the PCis turned on. If itisin
STOP status, click Start Gateway.
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3 Adding devices

a) Add the XML file of SV820N: Click Import ECT File in Network Configuration to add
XML files. Visit the official website of Inovance to download the XML files.

b) Perform device configuration on the system: First add the EtherCAT bus, then add
the SV820N device. (Directly drag the SV820N_ECAT_V0.10 into the configuration
interface.)
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c) Ifthe software tool version of AM600 is earlier than V1.10, add the four motor axes
manually.

Right click the SV820N device option to add four motor axes.

d) Configure EtherCAT master communication parameters: Use the default value and
select eth1 for the network.
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4 Configuring PDO Mapping of the slave

a) Enable expert settings.

b) Check the corresponding PDO list. On the PDO configuration interface, process data
required by 4-axis CSP mode can be configured. Click SV820N (SV820N_ECAT_v0.10)
list.
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The PDO list configured according to the CSP (Position) + CSV (Velocity) + TP (Touch
Probe) mode is as follows.
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5 Axisscaling
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6 PLC Program

a) Add aPFB file used for function block edit in Application.
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b) Definition part of FB

c) Five function blocks in FB
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d) Add another POU as shown in step a).

e) Add the FB function block to the newly created POU. Related codes are as follows.
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f)  Instantiate this FB into four function blocks, and assign them to four axes respectively.

g) After calling this program in the EtherCAT task, you can perform operations like
enable, jog, homing, and running in absolute position.

Log onto the PLC to run the bus manually.
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6.6 Commissioning of SV820N with Omron NJ Controller
6.6.1 Network Configuration Settings

1 After creating a project, right click the master icon on the EtherCAT device interface to
open the menu bar. Click "Display ESI Library".

Note: Add the XML files of SV820N (Visit Inovance official website to download XML files).

2 Inthe ESl library list, open the link "this folder" below and put the XML files into this
folder. Then, exit from Sysmac Studio and open the software again to activate preceding
operations.
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3 Onthe upper right of the software, click "All suppliers" and select "Inovance" in the
drop-down menu. Next, double click "SV820N" in the device list to add the device to
the configuration list. (If the network is already configured, skip to step 4 and use the
online upload configuration.)
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The SV820N is a 4-in-1 servo drive with PDO list pre-planed for easy use of each axis.
Select a mode you need from "CSP/CSV+TP, CSP+TP, CST, CSP/CST+TP, CSP/CST/CSV+TP,
PP+TP, PP\PV\PT+TP", and the PDO list needed by this mode will be selected by XML
files through working with the controller. All the axes in this application example are
selected with CSP/CST/CSV+TP mode.
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4 Set the EtherCAT communication site address through HOE-21 (available only for NJ
and not needed by Beckhoff Twincat). Perform a power cycle after setting. For easier
configuration management, it is recommended to set the address according to the
actual physical connection order.

5 Configure the master modification as online mode. Compare and merge with the
physical network configuration in the menu bar. Configure the actual physical network

to the network configuration of Sysmac software.
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6.6.2 Communication Data Configuration

1 Motion control axis setting

a)

Add axis settings in motion control. Double-click MC_Axis000 and configure the
SV820N device at the corresponding site in the corresponding interface, as shown
in the following figure. MC_Axis000 can be renamed. For example, if it is renamed
as "right unwinding", the axis variable "right unwinding" used in the NJ program
represents control on this axis.
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b) Perform detailed configurations for the axis parameters: All four axes under each
slave need to be configured according to the same process. If the number of axes is
less than 4, set the value of H02-00 to 255 to hide this axis. The axes in normal use can
be configured according to the normal process. The following example shows how to

configure one of the axes.

2 Configuration of mapping variables in servo axis communication

Click Detailed Settings to expand the parameter configurations. Perform object
mapping configuration according to the following figure. The axis configuration needs

to be performed manually due to the limit on software tool configurations of Omron.
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3 Servo axis parameter configuration
Unit conversion setting

Select 8388608 PPR for the SV820N motor and use the default working stroke per
revolution.

Such conversion is similar to the electronic gear conversion performed on the host
controller, which removes the need for setting the internal conversion ratio.
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4 Operation setting

After the electronic gear ratio is set, a warning will be reported if the maximum speed is
reached. In this case, reset the parameters.

10000 pulses/s represents 1 R/S (60 RPM) of the servo motor.

Set the maximum speed and jogging speed according to actual conditions. Other
parameters can be left unset if there is no special requirement.
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5 Homing

Pay attention to the setting of the homing mode as it involves the cooperation between
the servo drive and the host controller. Set the homing mode according to the following

table.

NJ Software Description

Servo Drive Function

Terminal Configuration

Home near signal

Home switch (FUN31)

DI9

External home input Probe 1 (FUN38) DI8
Phase Z signal input Motor encoder phase Z signal N/A
Positive limit input P-OT (FUN14) DI1
Negative limit input N-OT (FUN15) DI2

Note: The Z signal and external home switch signal cannot stay active at the same time.
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6.6.3 Program-Controlled Operations

After configurations are done, you can control the servo drive operations through the
PLC program. To facilitate programming, a packetized function block is used for the

convenience of testing. This function block contains MC_power, MC_moveabsolute,
MC_jog, MC_home, and MC_reset.
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Call the function block in section0, and you can make the shaft rotate through the bus
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6.7 Cyclic Synchronous Position Mode and NC Axis Jogging

The following takes the Beckhoff TwinCAT master as an example to show how to
configure the SV820N servo drive in cyclic synchronous position (CSP) mode.

1 |Installing the TwinCAT software

The twinCAT3 software, which can be downloaded from the official website of Beckhoff,
supports 32/64-bit WINT systems. The following takes the 32-bit WIN7 system as an
example.

Note:

A Fast Ethernet (FE) card with Intel chip must be used in the case of direct drive by a PC.
If the network card of other brands is used, the EtherCAT operation may fail.

2 Copy the EtherCAT configuration file (Ino_MultiAxesDrive_ECAT_V0.10.xml) of SV820N
to the TwinCAT installation directory: \TwinCAT\IO\EtherCAT.

3 Open Visual studio, and create a New Twincat3 Project.
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4 Installing the TwinCAT card drive

Open Show Realtime Ethernet Compatible Devices... in the menu shown in the
preceding figure. In the pop-up dialog box shown below, select local network in
Incompatible devices, and click Install. After the installation is done, the network card
installed is displayed in Installed and ready to use devices.
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5 Searching for devices

Create a project and start searching for devices. Select " ",andclick "B " as
shown in the following figure.

Click OK.
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Click OK.

Click OK.
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Click OK.

Click Cancel. The device search is completed, as shown in the following figure.
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6 Configuring PDO content
Take CSP mode as an example:
a) Configure RPDO: If 4 axes are used, select 0x1600, 0x1610, 0x1620, and 0x1630
b) The procedures for configuring RPDO are as follows:

If the servo drive is running in the position mode, configurations need no change. If
the servo drive is running in other modes, change the PDO list to fit the running mode.
To change the PDO list, right click the PDO Content window,click Delete to delete the
redundant default PDOs, and click Insert to add the PDOs needed.
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¢) The default RPDO list is as follows:

Default PDO of axis 1

Default PDO of axis 2
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Default PDO of axis 3

Default PDO of axis 4
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d) Example: CSP (Position) + CSV (Velocity) + TP (Touch probe)
Configuring TPDO: If four axes are used, select 0x1A00, 0x1A10, 0x1A20, and 0x1A30.
The procedures for configuring RPDO are as follows:

If the servo drive is running in the position mode, configurations need no change. If the
servo drive is running in other modes, change the PDO list to fit the running mode.

To change the PDO list, right click the PDO Content window,click Delete to delete the
redundant default PDOs, and click Insert to add the PDOs needed.

The similar process can be applied to 0x1A00, 0x1A10, 0x1A20, and 0x1A30 lists.

Click Axis 1 in Axes, select Parameter and set the scaling parameter of the device axis.
In this example, set the displacement unit per revolution to 60 mm, and the value in
Scaling Factor Numerator is 60/1048576 (same settings as the other axes).
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Click Axis 1 in Axes, select Parameter, and hide the system deviation temporarily (same
as other axes).
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7 Activate the configuration and switch to the running mode.

Click

Click OK.
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After clicking OK, you can observe through the Online interface that the device enters
OP status, and the second LED on the servo drive keypad displays "8", and the keypad
displays "1_88RY".
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8 Servo drive controlled through NC axis or PLC

a) Setting the control type

b) The PID types of the control loop are shown in the following table.

Position loop: servo drive Servo drive: .
- o Position Controller P

Speed loop: servo drive position mode

Position loop: TWmCAT NC Servq drive: Position Controller PID (With Ka)

Speed loop: servo drive velocity mode

Note: Speed loop can also be performed through TWinCAT NC with the target torque
transmitted to the servo drive per cycle. However, this mode is not recommended due

to massive additional loads imposed on the CPU and network.

©) Setting control parameters

Adjust the position loop proportion based on actual responses.

Adjust the speed feedforward coefficient based on actual responses.
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9 Jogging of NC axis

a) Click Set and a dialog box pops out. Click All to enable the servo drive. Perform

jogging through F1 to F4.

b) Setting the control type

c) PID type of the control loop:

Position loop: servo drive
Speed loop: servo drive

Servo drive:
position mode

Position Controller P

Position loop: TWinCAT NC
Speed loop: servo drive

Servo drive:
velocity mode

Position Controller PID (With Ka)

Note: The speed loop can also be performed by TWinCAT NC with the target torque
transmitted to the servo drive per cycle. However, such mode is not recommended
because of the massive additional load imposed on the CPU and network.
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d) Setting control parameters

Adjust the position loop proportion based on actual responses.
Po=zition contrel: Froportional Factor Ew 1.0
Adjust the speed feedforward coefficient based on actual responses.

Feedforward Velocity: Fre—Control Weighting [0.0 ... | 0.0
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10 PLC program

a) Creating a PLC program

Add a motion control library for easy calling of the motion control function block.
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Create a new POU.
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Create a new FB and add MC_power, MC_jog, MC_home, MC_absolute and MC_reset
to FB.
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Call axis_motion in main.

Call the program in PlcTask.
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Compile the program. If there is no fault, configuration can be activated, and then log
onto the PLC.

Click the arrow indicated by the red box to start the PLC. After the PLC starts running,
you can run the servo drive through the bus.
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6.8 Servo Stop

The stop modes can be coast to stop, stop at zero speed, ramp to stop, stop at
emergency-stop torque, and DB braking. The stop state can be de-energized state or
position lock state.

See the following table for details.

Stop Mode

Description

Feature

Coast to
stop

The servo motor is de-energized and
decelerates to 0 RPM gradually. The
deceleration time is affected by the
mechanical inertia and friction.

This mode features smooth
deceleration and small mechanical
impact, but the deceleration duration
is long.

Stop at zero

The servo motor takes 0 RPM as
the target speed and decelerates

This mode features quick and fast
deceleration, but the mechanical

speed immediately from the present speed to impact is large
0 RPM and stops. P &e-
Ramp to The servo drive decelerates smoothly This mode features sm_ooth.and
controllable deceleration with small
stop to 0 RPM and stops. L
mechanical impact.
Stop at The servo drive outputs the reverse This modg features quick and'fast
emergency - deceleration, but the mechanical
braking torque to stop the motor. . .
torque impact is large.
The servo motor works in dvnamic This mode features quick and fast
DB braking Y deceleration, but the mechanical

braking status.

impact is large.

Comparison of five stop modes
Table 6-1 Comparison of three stop Status

Stop Status

Description

De-energized state

The motor is not energized after stop, and the motor shaft
can be rotated freely.
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Stop Status Description

The motor shaft is locked and cannot be rotated freely

Position lock state after the motor stops.

DB state The motor keeps DB state after stop.

The servo drive stops due to the following causes:
1 Stop at S-ON signal off:

Switch off the S-ON signal through communication, and the servo drive stops according
to the stop mode at S-ON off.

Y¢ Related parameters:

Setting An
Disable operation  |Condition y Data Data |.
Name option code & Effective condition Structure| Type int16
605Ch P . & At stop y
Time
. Related Data
Access|RW  |Mapping|No Mode All e -3to 1 |Default|0

Used to set the deceleration mode of the servo motor from rotating to stop and the servo
motor status after stop when the S-ON signal is OFF. Set a proper stop mode according to the
mechanical status and running requirement.

After the brake output is enabled, the stop mode at S-ON off is forcibly set to "Stop at zero
speed, keeping DB status".

2 Stop at fault:
The stop mode varies with the fault type. See "5 Troubleshooting" for details.

Y Related parameters:

Setting At stop &
Stop mode at No. 1 | Condition P Data Data |, .
H02-08 | Name . Immedi- - Uintlé
fault & Effective Structure type
. ately
Time
. Related Data |Oto

2002-09h | Access | RW |Mapping|RPDO Mode All Range | 2 Default| 0

Defines the deceleration mode of the servo motor from rotating to stop and the servo motor
status after stop at 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 DB state

After the brake output is enabled, the stop mode at No. 1 fault is forcibly set to "DB stop,
keeping DB state".
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Setting An
Fault reaction | Condition b Data Data |.
Name . - _|condition VAR intl6
option code & Effective Structure Type
605Eh Time | Atstop
. Related Data |-5to
Access | RW |Mapping| No Mode All Range 3 Default 2

Defines the deceleration mode of the servo motor from rotating to stop and the servo motor
status after stop.

Value Stop Mode
-5 Stop at zero speed, keeping DB state
-4 Stop at the emergency-stop torque, keeping DB state
-3 Ramp to stop as defined by 6085h, keeping DB state
-2 Ramp to stop as defined by 6084h/609Ah (HM), keeping DB state
-1 DB stop, keeping DB 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-stop torque, keeping de-energized state

After the brake output is enabled, the stop mode at No. 2 fault is forcibly set to "Stop at zero
speed, keeping DB state".

Stop at overtravel:

* Definitions of terms:

"Overtravel": The distance of the mechanical movement exceeds the designed range of
safe movement.

"Stop at overtravel": When the moving part moves beyond the range of safe movement,
the limit switch outputs level changes, and the servo drive forces the motor to stop.

Y¢ Related parameters:

Setting At stop
H02-07 | Name Stop mode at Condltlf)n Immedi- Data . Data Uintl6
overtravel & Effective Structure type
. ately
Time
. Related Data
2002-08h|Access| RW |Mapping| - Mode All Range Oto2|Default] 1

Defines the deceleration mode of the servo motor from rotating to stop and the servo motor
status after stop at overtravel.

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

When the servo motor drives a vertical axis, set 2002-08h to 1 to lock the motor shaft position
after overtravel occurs.

After the brake output is enabled, the stop mode at overtravel is forcibly set to "Stop at zero
speed, keeping position lock status".
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If the servo motor enters overtravel status when driving a vertical axis, the workpiece
may fall. To prevent such risk, set 2002-08h (Stop mode at overtravel) to 1 (Stop at zero
speed, keeping position lock status). When the workpiece moves linearly, install limit
switches to prevent mechanical damage. If the limit switch signal is activated, enter a
reverse command to make the motor (workpiece) run in the reverse direction.

Load
Reduction gear N\
Motor
N\ (T

Servo drive
FunIN.14:
P-0T
FunIN.15:

N-OT

DI

DI

Figure 6-1 Installation of limit switches
To use the limit switch, allocate function 14 (FunIN.14: P-OT, positive limit switch) and
function 15 (FunIN.15: N-OT, negative limit switch) to two DI terminals of the servo drive
and set the valid logic of the DI terminal. This is to enable the servo drive to receive the
level signals input from the limit switch. The servo drive enables or cancels the stop-at-
overtravel status based on the DI terminal level status.

Y Related parameters:

Function

No Name Function Description

When the mechanical movement is outside the
Positive limit m.ovable range, the overtravel prevention function
FunIN.14 | P-OT switch will be activated.

Invalid: Forward drive permitted
Valid: Forward drive inhibited

When the mechanical movement is outside the
movable range, the overtravel prevention function
will be activated.

Invalid: Reverse drive permitted

Valid: Reverse drive inhibited

Negative limit

FunIN.15 | N-OT :
switch
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4 Emergency stop
Auxiliary function: emergency stop

Y Related parameters:

Setting During
Condition | running& | Data Data |, .
HOBSOSSINEIEY Emergency stop [ ekastival Immedi- [Stucturs] type Uintl6
Time ately
. Related Data
200D-06h | Access |RW| Mapping | - Mode - e Oto1l|Default| 0
Operations at emergency stop
Value Description
0 No operation
1 Emergency stop enabled

When emergency stop is enabled, the servo drive immediately stops according to the stop
mode defined by 605Ch.

5 Quick stop

When the bit2 of the control word 6040h (Quick stop) is 0 during servo drive running,
the servo drive executes quick stop as defined by 605Ah.

Setting Any
605Ah ! &At stop P
Time
. Related Data
Access | RW | Mapping | No Mode All Range 0to 7| Default 2

Defines the deceleration mode of the servo motor from rotating to stop and the servo motor
status after quick stop.

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 emergency-stop torque, keeping de-energized state
N/A
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 oD~ IWIN|-

Stop at emergency-stop torque, keeping position lock state

6 Halt

When the servo drive is in the running status and the bit8 of the control word 6040h is
set to 1 (Halt), a halt command is input and the servo drive performs the halt operation
in the mode defined by 605Dh.
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Setting
Condition Any Data
Name | Stop option code .| condition VAR | Data Type |int16
& Effective Structure
605Dh . & At stop
Time
. Related Data
Access | RW | Mapping | No Mode All Range 1-3 | Default 1

Defines the deceleration mode of the servo motor from rotating to stop and the servo motor
status after halt.

CSP/CST/CST/PP/HM
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-stop torque, keeping position lock state
Profile torque mode
Value Stop Mode
1/2/3 Ramp to stop as defined by 6087h, keeping position lock state

6.9 Conversion Factor Setting

6091h: Gear ratio

The gear ratio indicates the motor displacement (in encoder unit) corresponding to the
load shaft displacement per reference unit.

The gear ratio is comprised of the numerator 6091-01h and denominator 6091-02h. It
determines the proportional relation between the load shaft displacement (in reference
unit) and the motor displacement (in encoder unit), as shown below.

Motor displacement = Load shaft displacement x Gear ratio

The motor is connected to the load through the reducer and other mechanical
transmission mechanism. The gear ratio is calculated based on such parameters as
the mechanical reduction ratio, mechanical dimension, and motor resolution. The
calculation formulais as follows.

Motor resolution

Gear ratio =
Load shaft resolution
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Setting
Name Gear Ratio Cond|t|9n - Data ARR Data Uint32
& Effective Structure Type
Index Time
6091h oD
Access| - | Mapping | Yes A All DAl 0D data Default| default
Mode Range | range value

Defines the proportional relation between the load shaft displacement designated by the
user and the motor shaft displacement.
The electronic gear ratio must be within the following range:
0.001 x Encoder resolution/10000, 4000 x Encoder resolution/10000
If this range is exceeded, Er.B03 (Electronic gear ratio over the limit) will occur.
The relation between the motor position feedback (in encoder unit) and the load shaft
position feedback (in reference unit) is as follows.
Motor position feedback = Load shaft position feedback x Gear ratio
The relation between the motor speed (RPM) and the load shaft speed (reference unit/s) is as
follows.
Load shaft speed x

Gear ratio 6091h

x 60

Encoder resolution

The relation between the motor acceleration (RPM/ms) and the load shaft speed (reference
unit/s?) is as follows.

Motor speed(rpm) =

Load shaft acceleration

L x Gear ratio 6091h 1000
Motor acceleration= - X
Encoder resolution 60
Setting
Name Number of sub-indexes of | Condition | Data ) Data Uints
Sub- the gear ratio & Effective Structure type
index Oh Time
. Related Data
Access | RO | Mapping | No Mode | | Range | Default 2
Setting | During
Sub- | Name | Motor resolutions Condltlgn runnlng.& s - PElE Uint32
- & Effective| Immedi- |Structure type
1h Time ately
. Related Data 0to
Access |RW|Mapping/RPDO Mode - Range |OXEFFFFFEF Default| 1
Setting | During
Sub- | Name | Shaft resolutions Condition running & _ Data - Data ;13
index & Effective| Immedi- |Structure type
2h Time ately
. Related Data 0to
Access |RW|Mapping|RPDO Mode - Range |OxFFFFFFFF Default| 1

The gear ratio is within the following range: 0.001 x Encoder resolution/10000 to 4000 x

Encoder resolution/10000.
If this range is exceeded, Er.BO3 (Gear ratio over the limit) will occur.

Taking the ball screw as an example:
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Minimum reference unitfc=1mm

Lead pB =10 mm/r

Reduction ration=5:1

Resolution of Inovance 20-bit serial encoder motor P = 1048576 (PPR)
The position factor is calculated as follows:

Position factor:

Position _  Motor resolutionP*n
factor ~ PB

1048576 x5
10

5242880
10

= 524288

Therefore, 6091-1h = 524288, 6091-2h = 1, which means when the load shaft
displacement is 1 mm, the motor displacement is 524288.

Reduce the values of 6091-1h and 6091-2h to a point where there is no common divisor,
and take the final value.
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Appendix A List of Object Groups

Parameter Address Structure
Parameter access address: index+subindex, both are hexadecimal.

The CiA402 protocol establishes the following restrictions on the parameter address:

Index (Hex) Description
0000-0FFF Data type description

1000-1FFF CoE communication object

2000-5FFF Manufacturer-specific object

6000-9FFF Sub-protocol object

A000-FFFF Reserved

The SV820N servo drive carries four drive modules on one axis, and each module supports the

same parameters. The parameter address of each module is independent of each other except

the CoE communication object (common parameter) of 1000h-1FFFh. However, the following
relation exists:

Parameter address (HEX) of Module N = Parameter address (HEX) of Module 1 +
0x800x (N-1)

For instance:

Module 1 Module 2 Module 3 Module 4
Manufacturer-specific
object: Speed loop gain | 2008-01h 2808-01h 3008-01h 3808-01h
address
sub-protocolobject: | 5, 0, 6840-00h 7040-00h 7840-00h
Control word address

Unless otherwise specified, all the parameters descriptions are based on the parameter ad-
dress description of module 1.

Object Group 1000h
Index _SUb- PDO Data .
index Name Access ) Unit Data Range Default
(Hex) Mapping| Type
(Hex)
1000 | 00 |Device Type RO NO UINT32 | - |- 0x00020192
Manufacturer device
1008 | 00 RO | NO - - |- SV820N-ECAT
name
1009 | 00 Manufacturer' RO NO i L Dependent or_w the
hardware version software version
M f D h
100A | 0o |Manu acturer. RO NO i L ependent on‘t e
software version hardware version
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Index _SUb> PDO Data .
index Name Access ) Unit Data Range Default
(Hex) Mapping| Type
(Hex)
ID object
Highest sub-index
00 RO NO UINT8 - 0x04
1018 supported
01 |VendorID RO NO UINT32 | - 0x00100000
02 |Product code RO NO UINT32 | - 0x000C010B
03 |Revision number RO NO UINT32 | - 0x00010000
Factory software version
Number of Sync
00 RO NO UINT8 - 0x04
Manager channels
Communication type
01 of SMO RO NO UINT8 - 0x01
1C00 0 Communication type RO NO UINTS ) 0x02
of SM1
03 |Communicationtypel o o | UiNTs | - 0x03
of SM2
Communication type
04 of SM3 RO NO UINT8 - 0x04
Mapping object of RPDO1
Number of mapped
00 |application objects RW NO UINT8 - |0to Ox0A 0x05
in RPDO1
01 |1lst mapping object RW NO UINT32 | - |0to OxFFFFFFFF |0x60400010
02 |2nd mappingobject | RW NO UINT32 | - |0to OxFFFFFFFF |0x60600008
1600 03 |3rd mapping object RW NO UINT32 | - |0to OxFFFFFFFF |0x607A0020
04 |4th mapping object RW NO UINT32 | - |0toOxFFFFFFFF |0x60B80010
05 |5th mappingobject | RW NO UINT32 | - |0to OXFFFFFFFF |0x60FF0020
06 |6th mappingobject | RW NO UINT32 | - |0to OXFFFFFFFF
07 |7th mappingobject | RW NO UINT32 | - |0to OXFFFFFFFF
08 |8th mappingobject | RW NO UINT32 | - |0to OXFFFFFFFF
09 |9th mappingobject | RW NO UINT32 | - |0to OXFFFFFFFF |-
0A |10th mappingobject| RW NO | UINT32 | - |0toOXFFFFFFFF |-
\Mapping object of RPDO11
Number of mapped
00 . . RW NO UINT8 - |0 to Ox0A 0x05
objects in RPDO11
01 |1st mapping object RW NO UINT32 | - |0to OxFFFFFFFF |0x68400010
02 |2nd mappingobject | RW NO UINT32 | - |0to OXxFFFFFFFF |0x68600008
03 |3rd mappingobject | RW NO UINT32 | - |0to OXFFFFFFFF |0x687A0020
1610 04 |4th mapping object RW NO UINT32 | - |0to OxFFFFFFFF |0x68B80010
05 |5th mapping object RW NO UINT32 | - |0to OxFFFFFFFF |0x68FF0020
06 |6th mappingobject | RW NO UINT32 | - |0toOxFFFFFFFF |-
07 |7th mappingobject | RW NO UINT32 | - |0to OXFFFFFFFF |-
08 |8th mappingobject | RW NO UINT32 | - |0to OXFFFFFFFF |-
09 |9th mappingobject | RW NO UINT32 | - |0to OXFFFFFFFF |-
0A |10th mapping object| RW NO UINT32 | - |0to OXFFFFFFFF |-
Mapping object of RPDO21
oo |Numberofmapped [ ol o | yinTs | - |0to0x0A 0x05
1620 objects in RPDO21
01 |1lst mapping object RW NO UINT32 | - |0to OxFFFFFFFF |0x70400010
02 |2nd mappingobject | RW NO UINT32 | - |0to OxFFFFFFFF |0x70600008
03 |3rd mapping object RW NO UINT32 | - |0to OxFFFFFFFF |0x707A0020
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Index _SUb> PDO Data .
index Name Access ) Unit Data Range Default
(Hex) Mapping| Type
(Hex)
04 |4th mapping object RW NO UINT32 | - |0toOxFFFFFFFF |0x70B80010
05 |5th mapping object RW NO UINT32 | - |0toOxFFFFFFFF |0x70FF0020
06 |6th mappingobject | RW NO UINT32 | - |0to OXFFFFFFFF
1620 | 07 |7th mapping object RW NO UINT32 | - |0to OXFFFFFFFF |-
08 |8th mappingobject | RW NO UINT32 | - |0to OXFFFFFFFF |-
09 |9th mappingobject | RW NO UINT32 | - |0to OXFFFFFFFF |-
0A |10th mappingobject| RW NO UINT32 | - |0to OXFFFFFFFF
Mapping object of RPDO31
Number of mapped
00 objects in RPDO31 RW NO UINT8 | - |OtoOx0A 0x05
01 |1st mapping object RW NO UINT32 | - |0to OxFFFFFFFF |0x78400010
02 |2nd mapping object | RW NO UINT32 | - |0to OxFFFFFFFF |0x78600008
03 |3rd mappingobject | RW NO UINT32 | - |0to OXFFFFFFFF |0x787A0020
1630 | 04 |4th mappingobject | RW NO UINT32 | - |0to OXxFFFFFFFF |0x78B80010
05 |5th mappingobject | RW NO UINT32 | - |0to OXFFFFFFFF |0x78FF0020
06 |6th mappingobject | RW NO UINT32 | - |0to OXFFFFFFFF
07 |7th mappingobject | RW NO | UINT32 | - [0toOXFFFFFFFF |-
08 |8th mappingobject | RW NO UINT32 | - |0to OXFFFFFFFF |-
09 |9th mappingobject | RW NO UINT32 | - |0to OXFFFFFFFF |-
OA |10th mapping object| RW NO UINT32 | - |0toOxFFFFFFFF |-
Mapping object of TPDO1
Number of mapped
00 |application objects RW NO UINT8 - |0to Ox0A 0x0A
in TPDO1
01 |1st mapping object RW NO UINT32 | - |0to OxFFFFFFFF |0x603F0010
02 |2nd mappingobject | RW NO UINT32 | - |0to OxFFFFFFFF |0x60410010
1A00 03 |3rd mapping object RW NO UINT32 | - |0toOxFFFFFFFF |0x60610008
04 |4th mapping object RW NO UINT32 | - |0to OxFFFFFFFF |0x60640020
05 |5th mapping object RW NO UINT32 | - |0to OxFFFFFFFF |0x606C0020
06 |6th mappingobject | RW NO UINT32 | - |0to OXFFFFFFFF |0x60B90010
07 |7th mappingobject | RW NO UINT32 | - |0to OXFFFFFFFF |0x60BA0020
08 |8th mappingobject | RW NO UINT32 | - |0to OXFFFFFFFF |0x60BC0020
09 |9th mapping object RW NO UINT32 | - |0to OxFFFFFFFF |0x60F40010
0A |10th mappingobject| RW NO UINT32 | - |0to OxFFFFFFFF |0x60FD0010
Mapping object of TPDO11
Number of mapped
00 . . RW NO UINT8 - |0to Ox0A 0x0A
objects in TPDO11
01 |1st mappingobject | RW NO | UINT32| - |0toOxFFFFFFFF |0x683F0010
02 |2nd mapping object | RW NO UINT32 | - |O0to OxFFFFFFFF |0x68410010
03 |3rd mappingobject | RW NO UINT32 | - |0to OXFFFFFFFF |0x68610008
1A10 04 |4th mapping object RW NO UINT32 | - |0to OxFFFFFFFF |0x68640020
05 |5th mapping object RW NO UINT32 | - |0toOxFFFFFFFF |0x686C0020
06 |6th mapping object RW NO UINT32 | - |0toOxFFFFFFFF |0x68B90010
07 |7th mapping object RW NO UINT32 | - |0toOxFFFFFFFF |0x68BA0020
08 |8th mapping object RW NO UINT32 | - |0to OxFFFFFFFF |0x68BC0020
09 |9th mappingobject | RW NO UINT32 | - |0to OXxFFFFFFFF |0x68F40010
0A |10th mappingobject| RW NO UINT32 | - |0to OXxFFFFFFFF |0x68FD0010
Mapping object of TPD0O21
1A20 Number of mapped
00 objects in TPDO21 RW NO UINT8 | - |OtoOx0A 0x0A
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Sub-
PDO Dat:
Index index Name Access ) a8 ynit Data Range Default
(Hex) Mapping| Type
(Hex)
01 |1lstmappingobject | RW NO UINT32 | - |0toOxFFFFFFFF |0x703F0010
02 |2nd mapping object | RW NO UINT32 | - |0toOxFFFFFFFF  |0x70410010
03 |3rd mapping object | RW NO UINT32 | - |0toOxFFFFFFFF |0x70610008
04 |4th mapping object | RW NO UINT32 | - |0toOXFFFFFFFF |0x70640020
1420 05 |5th mapping object | RW NO UINT32 | - |0toOXFFFFFFFF |0x706C0020
06 |6th mappingobject | RW NO UINT32 | - |0toOXFFFFFFFF |0x70B90010
07 |7th mapping object | RW NO UINT32 | - |0toOxFFFFFFFF |0x70BA0020
08 |8th mappingobject | RW NO UINT32 | - |0toOxFFFFFFFF |0x70BC0020
09 |9th mappingobject | RW NO UINT32 | - |0toOxFFFFFFFF |0x70F40020
0A |10th mapping object| RW NO UINT32 | - |0toOxFFFFFFFF |0x70FD0020
Mapping object of TPDO31
Number of mapped
00 RW NO UINT8 - |0to 0x0A 0x0A
objects in TPDO31 o X
01 |1st mappingobject | RW NO UINT32 | - |0toOxFFFFFFFF  |0x783F0010
02 |2nd mapping object | RW NO UINT32 | - |0toOxFFFFFFFF |0x78410010
03 |3rd mapping object | RW NO UINT32 | - |0toOXFFFFFFFF |0x78610008
1A30 | 04 |[4th mappingobject | RW NO UINT32 | - |0toOXFFFFFFFF |0x78640020
05 |5th mapping object | RW NO UINT32 | - |0toOXFFFFFFFF |0x786C0020
06 |6th mapping object | RW NO UINT32 | - |0toOxFFFFFFFF |0x78B90010
07 |7th mappingobject | RW NO UINT32 | - |0toOxFFFFFFFF |0x78BA0020
08 |8th mappingobject | RW NO UINT32 | - |0toOxFFFFFFFF |0x78BC0020
09 |9th mappingobject | RW NO UINT32 | - |0toOxFFFFFFFF  |0x78F40020
0A |10th mapping object| RW NO UINT32 | - |0toOxFFFFFFFF |0x78FD0020
Sync Manager 2_RPDO Assignment
oo |Numberofassigned | oy | N0 | uiNTs | - |o-ox04 0x04
RPDOs
01 Ind.ex of object L of RW YES UINT16 | - |Oto OxFFFF 0x1600
assigned RPDO
1c12 02 Ind.ex of object 2 of RW YES UINT16 | - |Oto OxFFFF 0x1610
assigned RPDO
03 Ind-ex of object 3 of RW YES UINT16 | - |0to65535 0x1620
assigned RPDO
04 |Indexofobjectdof | oyl ves | UINTI6 | - |0to65535 0x1630
assigned RPDO
Sync Manager 2_TPDO Assignment
oo |[Numberofassigned | o\ 1\ | uinTs | - l0-0w 0x04
TPDOs
o1 |Indexofobjectiof | ot ves | UiNTI6 | - |0to OXFFFF OX1A00
assigned TPDO
113 02 Indgx of object 2 of RW YES UINT16 | - |Oto OxFFFF 0x1A10
assigned TPDO
o3 |Indexofobject3of | oyl e | UinTi6 | - |0to65535 Ox1A20
assigned TPDO
o4 |Indexofobjectdof | oyl ves | uINTI6 | - |0to65535 0x1A30
assigned TPDO
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Sub-
Index |. ’ PDO Data .
index Name Access ) Unit Data Range Default
(Hex) Mapping| Type
(Hex)
Sync Manager 2 Synchronization Output
Number of
00 |synchronization RO NO UINT8 - 0x20
parameters
o1 |Synchronization RO | NO |UINTI6| - 0x0002
type
02 |Cycle Time RO NO UINT32 | ns 0
162 Synchronization
04 Y RO | NO |UNTI6| - 0x0004
types supported
05 |[Minimum cycletime | RO NO UINT32 | ns 0x000F4240
06 Qalculatlon and copy RO NO unT32 | ns )
time
09 |Delaytime RO NO UINT32 | ns -
20 |Sync error RO NO BOOL - |-
Sync Manager 2 Synchronization Input
Number of
00 |synchronization RO NO UINT8 - 0x20
parameters
Synchronizati
o1 | ynehromization RO | NO | UINTL6 0x0002
type
02 |CycleTime RO NO UINT32 | ns 0
1C33 —
Synchronization
04 RO NO UINT16 | - 0x0004
types supported
05 |Minimum cycletime | RO NO UINT32 | ns 0x000F4240
06 ?alculatlon and copy RO NO UINT32 | ns i
time
09 |Delaytime RO NO UINT32 | ns -
20 |Syncerror RO NO BOOL - -
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Object Group 6000h
Object group 6000h contains DSP402 objects supported.

B Parameters of axis 1

Sub- .
Index index Name Access PDQ Data Unit Data Range Default Chapge Eﬁgctlve
(Hex) Mapping| Type Condition | Time
(Hex)
603F 00 |Error code RO TPDO UINT16 |- - - - -
6040 | 00 |Controlword [RW  |RPDO  |UINTI6|- 0toOXFFFF |0 During | Immeci-
running ately
6041 00 |Statusword |RO TPDO UINT16 |- - - - -
gosa | oo |QUICKSOP o Ino INT16 |- 0-0x07 0x02 buring 1 ¢ stop
option code running
Disable OXFFFD to Durin
605C | 00 |operation RW NO INT16 |- 0 'g At stop
R 0x0001 running
option code
605D | 00 | OPOPUOM o Ino INT16 |- 0x01to0x03  |0x01 buring 1 ¢ stop
code running
605 | 00 Fau_ltreactlon RW NO INTI6 |- OXFFFB to 0x02 Dunn_g Atstop
option code 0x02 running
6060 | oo |Modesof o lrppo  |INTE |- 0to 0X0A 0 During | Immedi-
operation running ately
Modes of
6061 00 |operation RO TPDO INT8 |- - - N -
display
6062 | oo |hosition RO |TPpo  [INT32 |Position | - - -
demand value unit
6063 | 0o |PoSON oo lrppo  fit3p |ENCOder - - -
actual value unit
6064 | 0o |Posttion RO |TPpo  [INT32 [Position | - - -
actual value unit
Following Position During Immedi-
6065 00 . RW RPDO UINT32| 0 to OXFFFFFFFF|0x00300000 .
error window unit running ately
6066 | 00 |OHOWINE o gppo  |UINT32|ms 0to OXFFFF |0 During | Immeci-
error time out running ately
6067 | oo |Position Rw R0 |UINT32|POSTON o o ouFRFFFFFF |0xo000020E |DUMNE | Immedi-
window unit running ately
6068 | 00 |FOSOM  low  |RppO  |UINTL6|ms 0toOXFFFF |0 During | Immecdi-
window time running ately
606c | 00 |oclY RO |TPDO  |INT32 |Vl | - - -
actual value unit/s
6060 | 00 |/elodt RW  |RPDO  [UINT16|RPM 0to OXFFFF  |0x0A During | Immedi-
window running ately
606 | 00 |"€°9Y lpw  |rPDO  |UINTI6|ms 0toOXFFFF |0 During | Immed-
window time running ately
606F | 00 | Vet RW  |RPDO  [UINT16|RPM Oto OXFFFF  |0x0A During | Immeci-
threshold running ately
Velocity Durin Immedi-
6070 00 [threshold RW RPDO UINT16 |ms 0 to OXFFFF 0 ,g
. running ately
time
6071 | 00 |Targettorque [RW  |RPDO |INT16 [0.1% 0XFOBO0-O0XOFAQ |0 During | Immed-
running ately
6072 | 00 |Max.torque |RW  |RPDO  |UINT16|0.1% 0-0XOFAO oxogsg  |Puing | Immedi-
running ately
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Sub-

el index Name Access PDC.) o Unit Data Range Default Charﬁge Effgctlve
(Hex) Mapping| Type Condition | Time
(Hex)
6074 | 0o |loraue RO |TPDO  |INT16 |0.1% - 0 - -
demand value
6077 | 00 |TOraueatdl o lrppo  |INTI6 |0.19% - 0 - -
value
Target Position 0x80000000 to During Immedi-
607A | 00 position RW RPDO INT32 unit OXTFFFFFFF 0 running ately
Position 0x80000000 to During Immedi-
607C | 00 |Home offset |RW RPDO  |INT32 unit OXTFEEFFEF 0 running ately
Software position limit
Highest
00 |sub-index RO NO UINT8 |- - 0x02 - -
607D supported
Min. position Position 0x80000000 to During Immedi-
01 limit RW RPDO |INT32 unit OX7FFFFFFF 0x80000000 running ately
Max. position Position 0x80000000 to During Immedi-
02 limit RW RPDO |INT32 unit OX7FFFFFFF OxTFFFFFFF running ately
607E | 00 |Polarity RW  |RPDO  |UINTS |- 0-OxFF 0 During | Immed-
running ately
gorF | oo |MEProfile lou Teppo  [uiNT32| VSO ot oxFRFFFFFF [oxos400000 PUNE | Immedi-
velocity unit/s running ately
6081 | oo | rofite RW  |RPDO  |UINT32 |Velocity unit|0 to OXFFFFFFFF |0 During | Immeci-
velocity running ately
Profile Acceleration During Immedi-
6083 00 . RW RPDO UINT32 o2 0 to OXFFFFFFFF |OXOAGAAAAA .
acceleration unit/s running ately
goss | oo "M o |rppo  |uiNT32|ACCCEratON o o o FFFFFFFF oxoncARAAs |DUNE | Immedi-
deceleration unit/s running ately
User-
gos5 | 00 |QUIKSOP lou lepng |uinta2|96Ned o4 oxrrRFFFFF [ox7rrRRFFE (DUTNG | Immedi-
deceleration acceleration running ately
unit
6086 | 00 Motion profile RW RPDO  |INTI6 |- 0x8000 to Dur|r?g Immedi-
type OXTFFF running ately
6087 | 00 |Torqueslope |RW  |RPDO  |UINT32|0.1%/s |0to OXFFFFFFFF [oxFFFrFRFF D18 | Immed:
running ately
Gear ratio
Highest
00 |sub-index  |RO  |NO UINT8 |Uint8 - 0x02 - -
6091 :llucig?rmd Durin Immedi-
01 . RW RPDO UINT32 |- 0 to OXFFFFFFFF|1 .g
revolutions running ately
0p |Shaft RW  |RPDO  |UINT32|- 1-OXFFFFFFFF |1 During | Immedi-
revolutions running ately
609s | oo |Homing RW  |RPDO  [INTS |- 0x01to 0x023  |0x01 During | Immec-
method running ately
Homing speeds
Highest
00 |sub-index RO NO UINT8 |- - 0x02 - -
supported
6099 Speed during Velocit Durin Immedi-
01 |search for RW RPDO UINT32| " . Y 0 to OXFFFFFFFF |0X001AAAAB .g
B unit/s running ately
switch
Speed during . . .
02 |searchfor |RW  |RPDO |uINT32|VEloCtY 0t 0x0002aanB | PU1ING | Immedi-
Jero unit/s OXFFFFFFFF running ately
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Sub- .
el index Name Access PDC.) o Unit Data Range Default Charﬁge Effgctlve
(Hex) Mapping| Type Condition | Time

(Hex)
60oA | 00 |TOMNE o Irppo  |UINT32|ACCEIERON| o o oy rrrrFRRF | 0xoA6AAAAA [PUTINE | Immed-

acceleration unit/s running ately
- Position 0x80000000 to During Immedi-
60BOh | 00 |Position offset| RW RPDO  |INT32 unit OXTFFFFFFE running ately
. Velocity 0x80000000 to During Immedi-
60Blh| 00 |Velocity offset |RW RPDO INT32 unit/s OXTFFFEFEF running ately
60B2h| 00 |Torqueoffset [RW  |RPDO  |INT16 |0.1% 0XFOB0-0XOFAD |0 During | Immed-
running ately
gogsh| 00 |1OUMPrObe fon eppo  |uINTI6|- OtoOXFFFF |0 During | Immed-
function running ately
gogoh| oo |ToUchProbe o eepo  |UINTIG|- ; 0 - ;
status
soBAn| 00 |TCUChPrObe gy, foong T3y |POsition 0 - -
positive edge unit
6oBBR| 00 |TOUChProbeliplpepo [inT32 |POSOn | 0 - -
negative edge unit
6oBCh| 00 |TCUCNPrOPE2lpy,  foong T3y |POSition 0 - -
positive edge unit
60BDh| 00 |TOUhPrOBE2i oy leopo  |iNT3 |POsition 0 - -
negative edge unit
Touch probe 1
60D5h | 0x00 |positive edge |RO RPDO  |UINT16|- - 0 - -
counter
Touch probe 1
60D6h | 0x00 |negative edge RO RPDO  |UINT16|- - 0 - -
counter
Touch probe 2
60D7h| 0x00 |positive edge |RO RPDO  |UINT16|- - 0 - -
counter
Touch probe 2
60D8h | 0x00 |negative edge |RO RPDO  |UINT16|- - 0 - -
counter
Positive Durin Immedi-
60EOh | 00 |torquelimit |RW RPDO UINT16|0.1% 0-0x0FAO 0x0BB8 .g
running ately
value
Negative Durin Immedi-
60Elh| 00 |torquelimit |RW RPDO  |UINT16|0.1% 0-0x0FAO 0x0BB8 ‘g
running ately
value
Supported homing method
Highest
00 |sub-index RO NO UINT8 |- - Ox1F - -
supported
1st supported
01 |homing RO NO UINT16 |- - 0x0301 - -
method
2nd
BOESh| g [supported gy Ino  |uiNTis|- - 00302 |- -
homing
method
3rd supported
03 |homing RO NO UINT16 |- - 0x0303 - -
method
4th supported

04 |homing RO NO UINT16 |- - 0x0304 - -

method
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Index
(Hex)

Sub-
index
(Hex)

Name

Access

PDO
Mapping

Data
Type

Unit

Data Range

Default

Change
Condition

Effective
Time

60E3h

05

5th supported
homing
method

NO

UINT16

0x0305

06

6th supported
homing
method

NO

UINT16

0x0306

07

Tth supported
homing
method

NO

UINT16

0x0307

08

8th supported
homing
method

NO

UINT16

0x0308

09

9th supported
homing
method

NO

UINT16

0x0309

0A

10th
supported
homing
method

RO

NO

UINT16

0x030A

0B

11th
supported
homing
method

RO

NO

UINT16

0x030B

0c

12th
supported
homing
method

RO

NO

UINT16

0x030C

oD

13th
supported
homing
method

RO

NO

UINT16

0x030D

OE

14th
supported
homing
method

RO

NO

UINT16

0x030E

OF

15th
supported
homing
method

RO

NO

UINT16

0x030Fh

10

16th
supported
homing
method

RO

NO

UINT16

0x0310

11

17th
supported
homing
method

RO

NO

UINT16

0x0311

12

18th
supported
homing
method

RO

NO

UINT16

0x0312

13

19th
supported
homing
method

RO

NO

UINT16

0x0313
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Index
(Hex)

Sub-
index
(Hex)

Name

Access

PDO
Mapping

Data
Type

Unit

Data Range

Default

Change
Condition

Effective
Time

60E3h

14

20th
supported
homing
method

RO

NO

UINT16

0x0314

15

21th
supported
homing
method

RO

NO

UINT16

0x0315

16

22th
supported
homing
method

RO

NO

UINT16

0x0316

17

23th
supported
homing
method

RO

NO

UINT16

0x0317

18

24th
supported
homing
method

RO

NO

UINT16

0x0318

19

25th
supported
homing
method

RO

NO

UINT16

0x0319

1A

26th
supported
homing
method

RO

NO

UINT16

0x031A

1B

27th
supported
homing
method

RO

NO

UINT16

0x031B

1C

28th
supported
homing
method

RO

NO

UINT16

0x031C

1D

29th
supported
homing
method

RO

NO

UINT16

0x031D

1E

30th
supported
homing
method

RO

NO

UINT16

0x031E

1F

31th
supported
homing
method

RO

NO

UINT16

0x031F

60E6h

00

Encoder
increments for
the additional
position

RW

NO

UINT16

0-1

During
running

Immedi-
ately

60F4h

00

Following
error actual
value

RPDO

INT32

Position
unit
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Sub- .
el index Name Access PDC.) o Unit Data Range Default Charﬁge Effgctlve
(Hex) Mapping| Type Condition | Time

(Hex)
60Fch| oo |Fosition RO |tPDO |INT32 |ENCOder | - - -

demand value unit
60FDh| 00 |Digitalinputs |RO RPDO UINT32|- - - - -
Digital outputs

00 |DO status RO NO UINT8 |- - 0x02 - -
goFEn| o1 |Physical RW  |RPDO  |UINT32|- 0 to OXFFFFFFFF|0 During | Immedi-

outputs running ately

02 |outputmask |[RW  |NO UINT32|- 0 to OXFFFFFFFF |0 During | Immedi-

running ately
Target Velocity 0x80000000 to During Immedi-
60FFh | 00 velocity RW RPDO INT32 unit/s OXTFFFFFFF running ately
6s502h| 0o |SuPPOrted pnlno UINT32|- - 0x000003AD |- -
drive modes

B Parameters of axis 2
Index Sl PDO Data Change |Effective

index Name Access X Unit Data Range Default g X
(hex) Mapping| Type Condition| Time

(hex)
683F | 00 |Errorcode RO TPDO  |UINT16 |- - - - -
6840 | 00 |Controlword |RW  |RPDO  |UINT16 |- 0to OXFFFF 0 During | Immed-

running ately
6841 | 00 |Statusword |RO TPDO UINT16 |- - - - -
6asa | 00 |UICKSOP o o INT16 |- 0-0x07 0x02 During | x¢ stop
option code running
Disable -
- During
685C | 00 |operation RW NO INT16 - 0-0x01 0 . At stop
: running
option code
685D | 00 [SOPOPHON oy o INTI6 |- 0x01to 0x03  |0x01 buring | xt stop
code running
gase | oo |T2ultreactionly o INT16 |- 0-0x02 0x02 During | ¢ stop
option code running
6860 | 00 |M°9esf low  |repo  |INTS - 0to 0x0A 0 During | Immed-
operation running ately
Modes of
6861 | 00 |operation RO TPDO  |INT8 - - - - -
display
Position Position
6862 | 00 |demand  |RO  |TPDO  |INT32 uné' - - - -
value
6863 | 00 |OStOM log lrppo [Tz [EMCoder | - - -
actual value unit
6864 | 00 |TOSHON o lrppo N3z [Positen ) - - -
actual value unit
6865 | 00 | O'OMN8 oy Igppo  |uiNta2  [POSHON ot ouFRFFFFFF [0x00300000  [PUMNE - |Immedi-
error window unit running ately
Following Durin Immedi-
6866 | 00 |errortime RW RPDO  |UINT32 |ms 0 to OXFFFF 0 'g
out running ately
6867 | 00 PO o |Rppo  |uiNT32  [RETETENCE o 0uFFFFFFFF |0x000002DE  |DUNE - [Immedi
window unit running ately
6868 | 00 [OSHOM low  |RppO  |UINTIE  |ms 0 to OXFFFF 0 During | Immedi-
window time running ately
686C | oo |/ RO [tPDO  [INT32 |Velodity | - - -
actual value unit/s
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Sub- .
LS index Name Access PD(.) e Unit Data Range Default Charjge Effe.zctlve
(hex) (hex) Mapping| Type Condition| Time
6860 | 00 €9V lew  |rDO  |UINTIE  |RPM 0 to OxFFFF 0x0A During | Immed-

window running ately
686E | 00 "9V e |rpDO  |UINTI6 |ms 0 to OXFFFF 0 During | Immedi-
window time running ately
606F | 00 SOV lew  lrppo  |UINTI6  |RPM 0 to OXFFFF 0x0A During | Immed-
threshold running ately
velocity Durin Immedi-
6870 | 00 [threshold RW RPDO  |UINT16 |ms 0 to OxFFFF 0 .g
. running ately
time
6871 | 00 [Targettorque|RW  |RPDO  |INT16  |0.1% 0xF448 to 0x0BBS |0 During | Immedi-
running ately
6872 | 00 |Max.torque |[RW  |RPDO  |UINT16  [0.1% 0-0xOBBS 0xOBBS During | Immedi-
running ately
Torque
6874 | 00 |demand RO TPDO INT16 0.1% - 0 - -
value
6877 | 00 [Oraueatualon  lrppo  |iNTie  [0.1% - 0 - -
value
Target Reference  |0x80000000 to During Immedi-
687A | 00 position RW RPDO  lINT32 unit OXTFFFFFFF 0 running ately
Reference  |0x80000000 to During Immedi-
687C | 00 |Home offset [RW RPDO  |INT32 unit OXTFFFFEFE 0 running ately
Software position limit
Highest
00 |sub-index RO NO UINT8 - - 0x02 - -
687D supported
Min. position Reference  |0x80000000 to During Immedi-
0l limit RW RPDO  lINT32 unit OX7FFFFFFF 0x80000000 running ately
Max. position Reference  |0x80000000 to During Immedi-
02 limit RW RPDO  |INT32 unit OXTFFFFFFF OXTFFFFFFF running ately
687E | 00 |Polarity RW |RPDO  [UINT8 |- 0-OxFF 0 During | Immedi-
running ately
687F | 00 [M@X-Profile loulepno |uins2 VeI oo oxFFFFFFFF (oxos400000  [PUMINE - |Immedi-
velocity unit/s running ately
Profile User- Durin Immedi-
6881 | 00 . RW RPDO UINT32 defined 0 to OXFFFFFFFF |0 Ag
velocity X . running ately
velocity unit
Profile Acceleration During Immedi-
6883 | 00 . RW RPDO UINT32 o2 0 to OXFFFFFFFF  |0X682AAAAG .
acceleration unit/s running ately
6884 | 00 |70 low  lgppo  |uiNTz2  [ACCEleration)y o rrFFFFFF |oxes2aaaag |DUTN8 | Immedi-
deceleration unit/s running ately
User-
6885 | 00 [QUICKSIOP o leppo  |uinTs2  |98MMed oo oxprFFFFFF joxADocTICO [PUring  |Immedi-
deceleration acceleration running ately
unit
6886 | 0o |Motion RW  |RPDO  [INT16 |- 0x8000 to OXTFFF [0 During | Immedi-
profile type running ately
6887 | 00 [Torqueslope |RW  |RPDO  |UINT32  |0.1%/s |0 to OXFFFFFFFF |oxFFFFFFFF  |DUMNg  |Immedi-
running ately
Gear ratio
Highest
00 |sub-index RO NO UINT8 Uint8 - 0x02 - -
supported
6891 20-bit
o1 [Motor RW  |RPDO  |UINT32 |- 0to OxFFFFFFFF (SNCOder:1  [During | Immedi-
revolutions 23-bit running ately
encoder: 8
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Index
(hex)

Sub-
index
(hex)

Name

Access

PDO
Mapping

Data
Type

Unit

Data Range

Default

Change
Condition

Effective
Time

6891

02

Shaft
revolutions

RW

RPDO

UINT32

1-OXFFFFFFFF

During
running

Immedi-
ately

6898

00

Homing
method

RPDO

INT8

0x01 to 0x023

0x01

During
running

Immedi-
ately

6899

Homing speeds

00

Highest
sub-index
supported

RO

NO

UINT8

0x02

01

Speed during
search for
switch

RPDO

UINT32

Velocity
unit/s

0 to OXFFFFFFFF

0x001AAAAB

During
running

Immedi-
ately

02

Speed during
search for
zero

RPDO

UINT32

Velocity
unit/s

0to OXFFFFFFFF

0x0002AAAB

During
running

Immedi-
ately

689A

00

Homing
acceleration

RPDO

UINT32

Acceleration
unit/s’

0 to OXFFFFFFFF

0x682AAAAG

During
running

Immedi-
ately

68B0h

00

Position
offset

RPDO

INT32

Position
unit

0x80000000 to
OXTFFFFFFF

During
running

Immedi-
ately

68B1h

00

Velocity
offset

RPDO

INT32

Velocity
unit/s

0x80000000 to
OXTFFFFFFF

During
running

Immedi-
ately

68B2h

00

Torque offset

RPDO

INT16

0.1%

0xF448 to 0x0BB8

During
running

Immedi-
ately

68B8h

00

Touch probe
function

RPDO

UINT16

0 to OXFFFF

During
running

Immedi-
ately

68B9h

00

Touch probe
status

RPDO

UINT16

68BAh

00

Touch probe
1 positive
edge

RPDO

INT32

Position
unit

68BBh

00

Touch probe
1 negative
edge

RPDO

INT32

Position
unit

68BCh

00

Touch probe
2 positive
edge

RW

RPDO

INT32

Position
unit

68BDh

00

Touch probe
2 negative
edge

RPDO

INT32

Position
unit

68D5h

0x00

Touch probe
1 positive
edge counter

RO

RPDO

UINT16

68D6h

0x00

Touch probe
1 negative
edge counter

RO

RPDO

UINT16

68D7h

0x00

Touch probe
2 positive
edge counter

RPDO

UINT16

68D8h

0x00

Touch probe
2 negative
edge counter

RO

RPDO

UINT16

68EOh

00

Positive
torque limit
value

RW

RPDO

UINT16

0.1%

0-0x0BB8

0x0BB8

During
running

Immedi-
ately

68Elh

00

Negative
torque limit
value

RPDO

UINT16

0.1%

0-0x0BB8

0x0BB8

During
running

Immedi-
ately
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Index
(hex)

Sub-
index
(hex)

Name

Access

PDO
Mapping

Data
Type

Unit

Data Range

Default

Change
Condition

Effective
Time

68E3h

Supported homin

g method

00

Highest
sub-index
supported

RO

NO

UINT8

Ox1F

01

1st supported
homing
method

NO

UINT16

0x0301

02

2nd
supported
homing
method

NO

UINT16

0x0302

03

3rd
supported
homing
method

RO

NO

UINT16

0x0303

04

4th
supported
homing
method

RO

NO

UINT16

0x0304

05

5th
supported
homing
method

RO

NO

UINT16

0x0305

06

6th
supported
homing
method

RO

NO

UINT16

0x0306

07

Tth
supported
homing
method

RO

NO

UINT16

0x0307

08

8th
supported
homing
method

RO

NO

UINT16

0x0308

09

9th
supported
homing
method

RO

NO

UINT16

0x0309

0A

10th
supported
homing
method

RO

NO

UINT16

0x030A

0B

11th
supported
homing
method

RO

NO

UINT16

0x030B

oc

12th
supported
homing
method

RO

NO

UINT16

0x030C

0D

13th
supported
homing
method

RO

NO

UINT16

0x030D
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Index
(hex)

Sub-
index
(hex)

Name

Access

PDO
Mapping

Data
Type

Unit

Data Range

Default

Change
Condition

Effective
Time

68E3h

OE

14th
supported
homing
method

RO

NO

UINT16

0x030E

OF

15th
supported
homing
method

RO

NO

UINT16

0x030Fh

10

16th
supported
homing
method

RO

NO

UINT16

0x0310

11

17th
supported
homing
method

RO

NO

UINT16

0x0311

12

18th
supported
homing
method

RO

NO

UINT16

0x0312

13

19th
supported
homing
method

RO

NO

UINT16

0x0313

14

20th
supported
homing
method

RO

NO

UINT16

0x0314

15

21th
supported
homing
method

RO

NO

UINT16

0x0315

16

22th
supported
homing
method

RO

NO

UINT16

0x0316

17

23th
supported
homing
method

RO

NO

UINT16

0x0317

18

24th
supported
homing
method

RO

NO

UINT16

0x0318

19

25th
supported
homing
method

RO

NO

UINT16

0x0319

1A

26th
supported
homing
method

RO

NO

UINT16

0x031A

1B

27th
supported
homing
method

RO

NO

UINT16

0x031B
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Sub- .
LS index Name Access PD(.) e Unit Data Range Default Charjge Effe;ctwe
(hex) (hex) Mapping| Type Condition| Time

28th
supported

1C R RO NO UINT16 |- - 0x031C - -

homing
method
29th

o [UPPorted oo v luntis |- - 0x031D - -

homing

method
68E3h 30th

supported

1E . RO NO UINT16 - B 0x031E - -

homing
method
31th
supported

1F R RO NO UINT16 |- - 0x031F - -

homing
method
Encoder
increments Durin Immedi-
68E6h | 00 |forthe RW NO UINT16 |- 0-1 0 .g
additional running ately
position
Following Position
68F4h| 00 |erroractual |RO RPDO  |INT32 unit - - -
value
Position Encoder
68FCh| 00 |demand RO TPDO  |INT32 unit - - -
value
68FDh| 00 |Digital inputs |RO RPDO UINT32 - - - - -
Digital outputs

00 |DO status RO NO UINT8 - - 0x02 - -
gsren| o1 [Tl ey lgepo unT32 |- 0to OXFFFFFFFF |0 During | Immed-

outputs running ately

02 |Output mask RW  |NO UINT32 |- 0to OXFFFFFFFF |0 During | Immedi-

running ately
Target Velocity 0x80000000 to During  |Immedi-
68FFh| 00 velocity RW RPDO  [INT32 unit/s OX7FFFFFFF 0 running _|ately

B Parameters of axis 3
Index Sub- PDO Data Change |Effective

index Name Access X Unit Data Range Default . g X
(Hex) (Hex) Mapping| Type Condition| Time
703F | 00 |Errorcode |RO TPDO UINT16 |- - - - -
7040 | 00 |°™°' lew  lreoo  |unTie |- OtoOXFFFF |0 During jImmedi-

word running | ately
7041 00 |Status word |RO TPDO UINT16 |- - - - -
705 | oo |QUIkSIP oo INTI6 |- 0-0x07 0x02 Buring | stop
option code running
Disable .
X During
705C | 00 |operation |RW NO INT16 - 0-0x01 0 runnin At stop
option code &
705D | 0o [SOPOPHON Ion N INTI6 |- 0x01to0x03  |0x01 buring | ¢ srop
code running
Fault .
i During
T05E | 00 |reaction RW NO INT16 - 0-0x02 0x02 runnin At stop
option code &
7060 | 0o |M°9e°F o lrppo  finTs - 0to 0x0A 0 During |Immedi-
operation running | ately
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Sub-

Lt index Name Access PD(.) S Unit Data Range Default Chaf]ge Eff(?ctlve
(Hex) (Hex) Mapping| Type Condition| Time
Modes of
7061 | 00 |operation |RO TPDO INT8 - - - - -
display
Position Position
7062 | 00 |demand RO TPDO INT32 unit - - - -
value
Position Encoder
7063 00 |actual RO TPDO INT32 unit N B - -
value*
7064 | 00 [FOSMOM oo ltppo  |iNT3z |POston | - - -
actual value unit
Following Position During |Immedi-
7065 00 |error RW RPDO UINT32 - 0 to OXFFFFFFFF |0x00300000 _g
. unit running | ately
window
Following During |Immedi-
7066 | 00 |errortime |RW RPDO UINT32 |ms 0 to OXxFFFF 0 -g
running | ately
out
7067 | oo |POSOMlew  lrepo  juinTa2  |POTHOM oo oxFRRFFFFF |oxo00002DE | DUTing (Immedi-
window unit running | ately
Position During |Immedi-
7068 00 |window RW RPDO UINT16 |ms 0 to OXFFFF 0 4g
. running | ately
time
706c | 00 Y0 lpo lrppo T3z [YElOC - - -
actual value unit/s
7060 | 00 €Y lew  |rppo  |UINTI6  |RPM OtoOXFFFF  |0x0A During |Immedi-
window running | ately
velocity During |Immedi-
T06E 00 |window RW RPDO UINT16 ms 0 to OXFFFF 0 4g
. running | ately
time
Velocity During |Immedi-
T06F 00 RW RPDO UINT16 |RPM 0 to OxFFFF 0x0A .
threshold running | ately
velocity During |Immedi-
7070 00 |threshold |RW RPDO UINT16 |ms 0 to OXxFFFF 0 4g
. running | ately
time
7071 | 00 |IOME RW |RPDO  [INT16  |0.1% OxF448 to 0 During - Immed-
torque 0x0BB8 running | ately
7072 | 00 |Maxtorque RW  |[RPDO  |UINT16 |0.1% 0-0x0BBS 0x0BBS During |Immedi-
running | ately
Torque
7074 00 |demand RO TPDO INT16 0.1% - 0 - -
value
7077 | 00 [P oo |tPDO |INTI6  |0.1% - 0 - -
actual value
Target Position 0x80000000 to During |Immedi-
oTA |00 position RwW RPDO INT32 unit OXTFFFFFFF 0 running | ately
Position 0x80000000 to During |Immedi-
707C | 00 [Home offset |RW RPDO INT32 unit OXTFFFFFFF 0 running | ately
Software position limit
Highest
00 |sub-index |RO NO UINT8 - - 0x02 - -
supported
707D Min. position Position 0x80000000 to During |Immedi-
o limit RwW RPDO INT32 unit OX7FFFFFFF 0xB0000000 running | ately
Max. . . .
02 |positon |RW  |[RPDO  [INT32  |Tosition  |0XB0000000t0 o geppppe, | During [Immedi-
limit unit OXTFFFFFFF running | ately
707E | 00 |Polarity  |RW  |RPDO  |UINT8 |- 0-0xFF 0 During - [Immedi-
running | ately
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Sub-

Lt index Name Access PD(.) S Unit Data Range Default Chaf]ge Eff(?ctlve
(Hex) (Hex) Mapping| Type Condition| Time
707F | oo M POfile o lrppo  |uints2 Y€MY oo oxFFFFFFFF 0x0400000 | DUriNg |Immedi-
velocity unit/s running | ately
Profile User During |Immedi-
7081 00 . RW RPDO UINT32  |-defined 0 to OXFFFFFFFF |0 ‘g
velocity . . running | ately
velocity unit
Profile Acceleration During |Immedi-
7083 00 . |RwW RPDO UINT32 o0 0 to OXFFFFFFFF |0x682AAAA6 .
acceleration unit/s running | ately
7084 | 00 |"°MC  lew  |repo  |uintaz  [ACCCleratON)y o o rrrRFFFF (oxes2anang | DUring |Immedi-
deceleration unit/s running | ately
User
6ogs | 0o |QUICksOP oy leppo  JuinTaz | 96fiNed oo oxrrrRRFFF |oxapocTico | Duiing (Immedi-
deceleration acceleration running | ately
unit
7086 | 00 [MOUon RW |RPDO  [INT16 |- 0x8000 to OXTFFF|0 During |Immedi-
profile type running | ately
7087 | 00 |TOraue RW |RPDO  |UINT32  |0.1%/s |0 to OXFFFFFFFF |oxFFFFFFFF | During [Immedi-
slope running | ately
Gear ratio
Highest
00 |sub-index |RO NO UINT8 Uint8 - 0x02 - -
supported
20-bi :
7091 Motor 10 Pitencoder During |Immedi-
01 . RW RPDO UINT32 |- 0 to OxFFFFFFFF . . &
revolutions 23-bit encoder: | running | ately
8
o2 " lew  repo  |uNT:2 |- 1-OxFFFFFFFF |1 During - immed-
revolutions running | ately
7008 | 00 [OMM8 o lrepo  |INTE |- 0x01t0 0x023  |0x01 During - Immed-
method running | ately
Homing speeds
Highest
00 |sub-index RO NO UINT8 |- - 0x02 - -
supported
Speed
7099 | oy |during Rw | PO | UINT32 | VEOY oo 0uprrRRFFF 0x001Aaag | DUring |Immedi-
search for unit/s running | ately
switch
Speed
during Velocity |0to During |Immedi-
02 search for RW RPDO | UINT32 unit/s  |OxFFFFFFFF 0x0002AAB running | ately
zero
i Accelerati i i-
700A | 00 [HOMINe | pw | repo | uNT32 MMM (o oxFFFFFFFF |ox6s2namag | Puring |Immedi
acceleration unit/s2 running | ately
Position Position 0x80000000 to During |Immedi-
70B0h | 00 offset RW RPDO INT32 unit OX7FFFFFFF running | ately
Velocity Velocity 0x80000000 to During |Immedi-
70B1h| 00 offset RwW RPDO INT32 unit/s OX7FFFFFFF 0 running | ately
Torque N 0xF448 to During |Immedi-
70B2h| 00 offset RW RPDO INT16 |0.1% 0XOBBS 0 running | ately
70B8h| 00 [1OUNPODe| o pepo | UINTIG |- OtoOXFFFF |0 During jImmedi-
function running | ately
7089n| 00 |/UMPOP piy | RPDO | UINTIG |- - 0 - -
status
Touch probe Position
TOBAh| 00 |1 positive RW RPDO INT32 unit - 0 - -
edge
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Index
(Hex)

Sub-
index
(Hex)

Name

Access

PDO
Mapping

Data
Type

Unit

Data Range

Default

Change
Condition

Effective
Time

70BBh

00

Touch probe
1 negative
edge

RW

RPDO

INT32

Position
unit

70BCh

00

Touch probe
2 positive
edge

RW

RPDO

INT32

Position
unit

70BDh

00

Touch probe
2 negative
edge

RW

RPDO

INT32

Position
unit

70D5h

0x00

Touch probe
1 positive
edge
counter

RO

RPDO

UINT16

70D6h

0x00

Touch probe
1 negative
edge
counter

RO

RPDO

UINT16

70D7h

0x00

Touch probe
2 positive
edge
counter

RO

RPDO

UINT16

70D8h

0x00

Touch probe
2 negative
edge
counter

RO

RPDO

UINT16

TOEOh

00

Positive
torque limit
value

RW

RPDO

UINT16

0.1%

0-0x0BB8

0x0BB8

During
running

Immedi-
ately

TO0E1lh

00

Negative
torque limit
value

RW

RPDO

UINT16

0.1%

0-0x0BB8

0x0BB8

During
running

Immedi-
ately

T0E3h

Supported homin

method

00

Highest
sub-index
supported

RO

NO

UINT8

Ox1F

01

Ist
supported
homing
method

RO

NO

UINT16

0x0301

02

2nd
supported
homing
method

RO

NO

UINT16

0x0302

03

3rd
supported
homing
method

RO

NO

UINT16

0x0303

04

4th
supported
homing
method

RO

NO

UINT16

0x0304

05

5th
supported
homing
method

RO

NO

UINT16

0x0305
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Index
(Hex)

Sub-
index
(Hex)

Name

Access

PDO
Mapping

Data
Type

Unit

Data Range

Default

Change
Condition

Effective
Time

T0E3h

06

6th
supported
homing
method

RO

NO

UINT16

0x0306

07

Tth
supported
homing
method

RO

NO

UINT16

0x0307

08

8th
supported
homing
method

RO

NO

UINT16

0x0308

09

9th
supported
homing
method

RO

NO

UINT16

0x0309

0A

10th
supported
homing
method

RO

NO

UINT16

0x030A

0B

11th
supported
homing
method

RO

NO

UINT16

0x030B

0c

12th
supported
homing
method

RO

NO

UINT16

0x030C

0D

13th
supported
homing
method

RO

NO

UINT16

0x030D

OE

14th
supported
homing
method

RO

NO

UINT16

0x030E

OF

15th
supported
homing
method

RO

NO

UINT16

0x030Fh

10

16th
supported
homing
method

RO

NO

UINT16

0x0310

11

17th
supported
homing
method

RO

NO

UINT16

0x0311

12

18th
supported
homing
method

RO

NO

UINT16

0x0312

13

19th
supported
homing
method

RO

NO

UINT16

0x0313
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Index
(Hex)

Sub-
index
(Hex)

Name

Access

PDO
Mapping

Data
Type

Unit

Data Range

Default

Change
Condition

Effective
Time

T0E3h

14

20th
supported
homing
method

RO

NO

UINT16

0x0314

15

21th
supported
homing
method

RO

NO

UINT16

0x0315

16

22th
supported
homing
method

RO

NO

UINT16

0x0316

17

23th
supported
homing
method

RO

NO

UINT16

0x0317

18

24th
supported
homing
method

RO

NO

UINT16

0x0318

19

25th
supported
homing
method

RO

NO

UINT16

0x0319

1A

26th
supported
homing
method

RO

NO

UINT16

0x031A

1B

27th
supported
homing
method

RO

NO

UINT16

0x031B

1C

28th
supported
homing
method

RO

NO

UINT16

0x031C

1D

29th
supported
homing
method

RO

NO

UINT16

0x031D

1E

30th
supported
homing
method

RO

NO

UINT16

0x031E

1F

31th
supported
homing
method

RO

NO

UINT16

0x031F

TOE6h

00

Encoder
increments
for the
additional
position

RW

NO

UINT16

During
running

Immedi-
ately

TOF4h

00

Following
error actual
value

RO

RPDO

INT32

Position
unit
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Sub- .
Lt index Name Access PD(.) S Unit Data Range Default Chaf]ge Eff(?ctlve
(Hex) (Hex) Mapping| Type Condition| Time
Position Encoder
TOFCh| 00 |demand RO TPDO INT32 unit - - - -
value
Digital
70FDh| 00 |. RO RPDO UINT32 - - - - -
inputs
Digital outputs
00 |DOstatus |RO NO UINT8 - - 0x02 - -
7oreh| o1 Pl ey lgepo JuinTa2 |- 0 to OXFFFFFFFF |0 During jImmedi-
outputs running | ately
02 [QUPUt e Ino UINT32 |- 0to OXFFFFFFFF |0 During |Immedi-
mask running | ately
Target Velocity 0x80000000 to During |Immedi-
TOFFh | 00 velocity RW RPDO INT32 unit/s OXTFFFFFFF 0 running | ately
B Parameters of axis 4
Sub- .
Index index Name  |Access PD(.) Data Type [Unit Data Range Default Char}ge Effgctlve
(Hex) Mapping Condition| Time
(Hex)
783F 00 |[Error code RO TPDO UINT16 |- - - - -
7840 | 00 |cONtrol RW | RPDO | UINTI6 |- 0 to OxFFFF 0 During - /Immedi-
word running | ately
7841 00 |[Statusword | RO TPDO UINT16 |- - - - -
7850 | 00 |QUICKSIOP | gyl o INT16 |- 0-0x07 0x02 buring | i stop
option code running
Disable .
X During
785C 00 |operation RW NO INT16 |- 0-0x01 0 . At stop
A running
option code
785D | 00 |SOPOPHON o | No INT16 |- 0x01 to 0x03 0x01 Buring | u¢ stop
code running
Fault .
. During
T785E 00 |reaction RW NO INT16 |- 0-0x02 0x02 runnin At stop
option code &
7860 | 00 ModesOf | o | meDO | INTE |- 0to 0X0A 0 During jImmedi-
operation running | ately
Modes of
7861 00 |operation RO TPDO INT8 |- - - - -
display
Position
7862 00 |demand RO TPDO INT32  |Position unit |- - - -
value
Position
7863 00 [|actual RO TPDO INT32  |Encoder unit |- - - -
value*
7864 | 0o | Osition RO | TPDO | INT32 |Position unit |- - - -
actual value
Following . ]
7865 | 00 |error RW | RPDO | UINT32 |Position unit |0 ° 0x00300000 | During jimmedi-
. OxFFFFFFFF running | ately
window
Following During |Immedi-
7866 00 |errortime RW RPDO UINT32 |ms 0 to OXFFFF 0 ‘g
out running | ately
Position . . |0to During |Immedi-
7867 00 window RW RPDO UINT32 |Position unit OXFFFFFEFE 0x000002DE running | ately
Position During |Immedi-
7868 | 00 |window RW | RPDO | UINTI6 |ms 0 to OxFFFF 0 uring ©
time running | ately
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Sub- .
i index Name  |Access PDQ Data Type |Unit Data Range Default Charjge Effgctlve
(Hex) Mapping Condition| Time
(Hex)
786C 00 Velocity RO TPDO INT32 Velocity unit/| . . )
actual value
7860 | 00 |VelodV RW | RPDO | UINTI6 |RPM 0 to OXFFFF 0x0A During - Immed-
window running | ately
velocity During |Immedi-
T786E 00 |window RW RPDO UINT16 |ms 0 to OXFFFF 0 .g
. running | ately
time
706F | 00 |/EloCtY RW | RPDO | UINT16 |RPM 0 to OXFFFF 0x0A During jImmedi-
threshold running | ately
velocity During |Immedi-
7870 00 [threshold RW RPDO UINT16 |ms 0 to OXFFFF 0 4g
. running | ately
time
7871 | o0 |larEet RW | RPDO | INT16 |0.1% OxF448 to 0 During - Immedi-
torque 0x0BB8 running | ately
7872 | 00 |Max.torque | RW | RPDO | UINT16 |0.1% 0-0x0BBS 0x0BBS During jImmedi-
running | ately
Torque
7874 00 |demand RO TPDO INT16 [0.1% - 0 - -
value
7877 | 00 |1OMAUe RO | TPDO | INTI6 |0.1% - 0 - -
actual value
Target - .. |0x80000000 to During |Immedi-
T87A 00 position RW RPDO INT32  |Position unit OXTEFFEEEF 0 running | ately
. ., |0x80000000 to During |Immedi-
787C 00 |[Homeoffset| RW RPDO INT32  |Position unit OXTFEFFEFE 0 running | ately
Software position limit
Highest
00 |sub-index RO NO UINT8 |- - 0x02 - -
supported
Min. . .
870 1 41 |position RW | RPDO | INT32 |Position unit | X60000000 01 o enna000p | Duing [Immedi-
limit OXTFFFFFFF running | ately
Max. 080000000 to During |Immedi-
02 |position RW RPDO INT32  |Position unit OXTFFFFFFF -g
limit OXTFFFFFFF running | ately
787E | 00 |Polarity RW | RPDO | UINTS |- 0-0XFF 0 During - Immedi-
running | ately
Max. profile Velocity unit/ |0 to During |Immedi-
T87F 00 velocity RW RPDO UINT32 s OXFFFFFFFF 0x06400000 running | ately
Profile User-defined |0 to During |Immedi-
881 00 velocity RW RPDO UINT32 velocity unit |OxFFFFFFFF 0 running | ately
Profile Acceleration |0to During |Immedi-
7883 0 acceleration RW RPDO UINT32 unit/s’ OXFFFFFFFF Ox6B2AAMAG running | ately
Profile Acceleration |0to During |Immedi-
7884 0 deceleration RW RPDO UINT32 unit/s’ OXFFFFFFFF 0x682 6 running | ately
. User-defined . .
7885 | 00 | QUIKSIP |y | RepO | UINT32 facceleration |°© oxADoC71Co | During Immedi-
deceleration unit OXFFFFFFFF running | ately
Motion 0x8000 to During |Immedi-
7886 | 00 profile type RW | RPDO INTL6 |- OXTFFF 0 running | ately
Torque N Oto During |Immedi-
7887 00 slope RW RPDO UINT32 |0.1%/s OXFFFEFEFF OxFFFFFFFF running | ately
Gear ratio
Highest
00 |sub-index RO NO UINT8 |Uint8 - 0x02 - -
7891
supported
Motor Oto 20-bit encoder: 1| During [Immedi-
o revolutions RW RPDO UINT32 - OXFFFFFFFF _ |23-bit encoder: 8] running | ately
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Index
(Hex)

Sub-
index
(Hex)

Name

Access

PDO
Mapping

Data Type

Unit

Data Range

Default

Change
Condition

Effective
Time

7891

02

Shaft
revolutions

RW

RPDO

UINT32

1-OXFFFFFFFF

During
running

Immedi-
ately

7898

00

Homing
method

RW

RPDO

INT8

0x01 to 0x023

0x01

During
running

Immedi-
ately

7899

Homing speed

S

00

Highest
sub-index
supported

RO

NO

UINT8

0x02

01

Speed
during
search for
switch

RW

RPDO

UINT32

Velocity unit/
s

Oto
OXFFFFFFFF

0x001AAAAB

During
running

Immedi-
ately

02

Speed
during
search for
zero

RW

RPDO

UINT32

Velocity unit/
s

Oto
OXFFFFFFFF

0x0002AAAB

During
running

Immedi-
ately

T89A

00

Homing
acceleration

RW

RPDO

UINT32

Acceleration
unit/s’

Oto
OXFFFFFFFF

0x682AAAAG

During
running

Immedi-
ately

78B0h

00

Position
offset

RW

RPDO

INT32

Position unit

0x80000000 to
OXTFFFFFFF

During
running

Immedi-
ately

78Blh

00

Velocity
offset

RW

RPDO

INT32

Velocity unit/
s

0x80000000 to
OXTFFFFFFF

During
running

Immedi-
ately

78B2h

00

Torque
offset

RW

RPDO

INT16

0.1%

0xF448 to
0x0BB8

During
running

Immedi-
ately

78B8h

00

Touch probe
function

RW

RPDO

UINT16

0 to OXFFFF

During
running

Immedi-
ately

78B%h

00

Touch probe
status

RW

RPDO

UINT16

78BAh

00

Touch probe
1 positive
edge

RW

RPDO

INT32

Position unit

78BBh

00

Touch probe
1 negative
edge

RW

RPDO

INT32

Position unit

78BCh

00

Touch probe
2 positive
edge

RW

RPDO

INT32

Position unit

78BDh

00

Touch probe
2 negative
edge

RW

RPDO

INT32

Position unit

78D5h

0x00

Touch probe
1 positive
edge
counter

RO

RPDO

UINT16

78D6h

0x00

Touch probe
1 negative
edge
counter

RO

RPDO

UINT16

78D7h

0x00

Touch probe
2 positive
edge
counter

RO

RPDO

UINT16

78D8h

0x00

Touch probe
2 negative
edge
counter

RO

RPDO

UINT16
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Index
(Hex)

Sub-
index
(Hex)

Name

Access

PDO
Mapping

Data Type

Unit

Data Range

Default

Change
Condition

Effective
Time

T8EOh

00

Positive
torque limit
value

RW

RPDO

UINT16

0.1%

0-0x0BB8

0x0BB8

During
running

Immedi-
ately

78Elh

00

Negative
torque limit
value

RW

RPDO

UINT16

0.1%

0-0x0BB8

0x0BB8

During
running

Immedi-
ately

78E3h

Supported hom

ing method

00

Highest
sub-index
supported

RO

NO

UINT8

Ox1F

01

st
supported
homing
method

RO

NO

UINT16

0x0301

02

2nd
supported
homing
method

RO

NO

UINT16

0x0302

03

3rd
supported
homing
method

RO

NO

UINT16

0x0303

04

4th
supported
homing
method

RO

NO

UINT16

0x0304

05

5th
supported
homing
method

RO

NO

UINT16

0x0305

06

6th
supported
homing
method

RO

NO

UINT16

0x0306

07

Tth
supported
homing
method

RO

NO

UINT16

0x0307

08

8th
supported
homing
method

RO

NO

UINT16

0x0308

09

9th
supported
homing
method

RO

NO

UINT16

0x0309

0A

10th
supported
homing
method

RO

NO

UINT16

0x030A

0B

11th
supported
homing
method

RO

NO

UINT16

0x030B

0c

12th
supported
homing
method

RO

NO

UINT16

0x030C
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Sub-
Index | . PDO . Change |Effective
(Hex) index Name  |Access Mapping Data Type |Unit Data Range Default Condition| Time

(Hex)

13th
supported
homing
method

0D RO NO UINT16 |- - 0x030D - -

14th
supported
homing
method

OE RO NO UINT16 |- o 0x030E B -

15th
supported
homing
method

OF RO NO UINT16 |- - 0x030Fh - -

16th
supported
homing
method

10 RO NO UINT16 |- - 0x0310 - -

17th
supported
homing
method

11 RO NO UINT16 |- o 0x0311 B -

18th
supported
homing
method

12 RO NO UINT16 |- - 0x0312 - -

19th
supported
homing
method

13 RO NO UINT16 |- - 0x0313 - -

78E3h

20th
supported
homing
method

14 RO NO UINT16 |- - 0x0314 - -

21th
supported
homing
method

15 RO NO UINT16 |- o 0x0315 - -

22th
supported
homing
method

16 RO NO UINT16 |- - 0x0316 - -

23th
supported
homing
method

17 RO NO UINT16 |- - 0x0317 - -

24th
supported
homing
method

18 RO NO UINT16 |- o 0x0318 - -

25th
supported
homing
method

19 RO NO UINT16 |- - 0x0319 - -

26th
supported
homing
method

1A RO NO UINT16 |- - 0x031A - -
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Index
(Hex)

Sub-
index
(Hex)

Name

Access

PDO
Mapping

Data Type

Unit Data Range

Default

Change
Condition

Effective
Time

78E3h

1B

27th
supported
homing
method

RO

NO

UINT16

0x031B

1C

28th
supported
homing
method

RO

NO

UINT16

0x031C

1D

29th
supported
homing
method

RO

NO

UINT16

0x031D

1E

30th
supported
homing
method

RO

NO

UINT16

0x031E

1F

31th
supported
homing
method

RO

NO

UINT16

0x031F

78E6h

00

Encoder
increments
for the
additional
position

RW

NO

UINT16

During
running

Immedi-
ately

T8F4h

00

Following
error actual
value

RO

RPDO

INT32

Position unit

T8FCh

00

Position
demand
value

RO

TPDO

INT32

Encoder unit |-

78FDh

00

Digital
inputs

RO

RPDO

UINT32

T8FEh

Digital outputs

00

DO status

RO

NO

UINT8

0x02

01

Physical
outputs

RW

RPDO

UINT32

Oto
OXFFFFFFFF

During
running

Immedi-
ately

02

Output
mask

RW

NO

UINT32

Oto
OXFFFFFFFF

During
running

Immedi-
ately

78FFh

00

Target
velocity

RW

RPDO

INT32

Velocity unit/|0x80000000 to

OXTFFFFFFF

During
running

Immedi-
ately
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Object Group 2000h

B Parameters of axis 1

Para. Group
Hex. Dec. Name Description Value Range | Default MIn- | it Chaf‘ge Effgctlve
Index| Para Unit Condition| Time
Group '
Code| No.
2000h/H00 Servo Motor Parameters
0lh [H00-00 |Motor code 0to 65535 14000 1 16 bits | At stop Next
power-on
Customized Oto .
03h 1H00-02 ¢ code OXFFFFFFFF | ! S2bits) - )
05h |H00-04 |E1C0dET 0t065535 |0 01 |16bits| - -
version No.
06h |Hoo-0 |>€11al encoder 0t065535 |0 1 16bits| - -
motor code
09h | Hoo-0g [>Tl encoder 0t065535 |0 1 16bits| Atstop | e
type power-on
0:220V . Next
OAh [H00-09 |Rated voltage 1:380V Otol 0 1 16 bits | At stop power-on
0Bh |H00-10|Rated power 1t0 65535 75 0.01 16 bits | At stop Next
kw power-on
0Ch |HO00-11|Rated current 1to 65535 470 0.01A |16 bits| Atstop Next
power-on
0Dh |H00-12 |Rated torque 10 to 65535 239 0.0LN 16 bits | At stop Next
m power-on
0Eh |Hoo-13/M&Ximum 101065535  |716 OOIN 16 pits | Atstop | &t
torque m power-on
OFh |H00-14|Rated speed 100 to 6000 3000 1RPM |16 bits| Atstop Next
power-on
2000 | 10h |Hoo-15/MaXimum 100106000  |6000  |LRPM |16bits| Atstop | &t
motor speed power-on
11h |Hoo-16|MOmentof 1t065535  |130 00L 1 e bits| Atstop | &t
inertia kgem power-on
Number of Next
12h |HO00-17|pole pairs of 2t0 360 5 1 16 bits | At stop ower-on
PMSM P
13h |Hoo-18/ 1" 1t065535  |500 0.0010| 16 bits| Atstop | &t
resistance power-on
14h |Hoo-19|1%" 1t065535  |327 00L 1 e pits| Atstop | &t
inductance Lq mH power-on
15h |Hoo-20/ %" 1t065535  |387 001 e pits | Atstop | &t
inductance Ld mH power-on
Linear 0.01 Next
16h |H00-21 |back EMF 1to 65535 3330 mV/ 16 bits | At stop
L power-on
coefficient RPM
Torque 001 Next
17h |H00-22 q. . 1to 65535 51 Nm/ |16bits| Atstop
coefficient Kt power-on
Arms
18h |Hoo-23|Flectrical 11065535  |654 001 | 6 bits| Atstop | &t
constant Te ms power-on
19h |Hoo-24 Mechanical 11065535 |24 001 6 bits | Atstop | et
constant Tm ms power-on
Position offset 0to Next
1Dh [H00-28 |of absolute 4294967295 8192 1 32 bits| Atstop power-on
encoder
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Para. Group
Hex. Dec. Name Description Value Range | Default MIn- | it Charjge Eﬁgctlve
Index| Para. Unit Condition| Time
G Code| No.
1Fh |Hoo-30|ENCoder 19:Inovance 20:bit oo 0err  |ox0013 1 16bits| Atstop | &
selection (Hex)|serial encoder power-on
PPR of lto . Next
20h [H00-31 encoder 1073741824 8388608 |1PPR |32bits| Atstop power-on
Electrical Next
2000 | 22h |HO00-33 [angle of Z 0 to 3600 1800 0.1° 16 bits | At stop
. power-on
signal
Absolute
26h |Hoo-37|Snode” Oto OXFFFF |0 1 16bits| Atstop | e
function power-on
setting bit
2001h/HO1: Servo Drive Parameters
01h |Ho1.go| M€Y software 0t065535 |0 0.1 |16bits| - -
version
02h |Ho1-01 | GAsoftware 0t065535 |0 01 |16bits| - -
version
FPGA
03h [H01-02 |customized 0to 65535 0 0.1 16 bits - -
No.
04h |Ho1.03(CP U0 software 0t065535 |0 01 |16bits| - -
version No.
0sh |Ho1.04|CPU1 software 01065535 |0 01 |16bits| - -
version No.
0sh |Hop.g7|SOftware test 0t065535 |0 001 |16bits| - -
version No.
3:S2R8
5: S4R8
60002: S1R6 hardware
Drive unit (customized) . Next
0Bh |H01-10 series number |60003: S2R8 hardware 01065535 3 ! 16bits | Atstop power-on
(customized)
60005: S4R8 hardware
(customized)
2001 Voltage class
0Ch |HO1-11|of the drive 0to 65535 220 1v 16 bits - -
unit
Rated power
. Oto 0.01 .
0Dh |HO1-12 othe drive 1073741824 40 KW 32 bits - -
unit
Maximum
output power 0to 0.01 .
OFh 1HOL-14) ¢ 1 e drive 173741824 | w32t
unit
Rated output 0to
11h |HO1-16 cu»rrent thhe 1073741824 280 0.01A |32bits - -
drive unit
Maximum
output current 0to .
13h |HO01-18 of the drive 1073741824 1010 0.01A |32 bits - -
unit
Carrier . Next
15h |H01-20 4000 to 20000 8000 1Hz |16bits| Atstop
frequency power-on
16h |Ho1-21 |Pe2d Zone 102000 200 0.01 s | 16 bits| Atstop | &
time power-on

-219-



-220-

Appendix A List of Object Groups

Para. Group
Hex. Dec. Name Description Value Range | Default MIn- | it Charjge Eﬁgctlve
Index| Para. Unit Condition| Time
G Code| No.
D-axis
coupling . -
17h |Ho1-22 voltage 0060000 500 [0.1% |16bits| DUANe | Immed
) running | ately
compensation
coefficient
Q-axis
18h |Ho1-23| 2K EMF 01060000 500 0.1% |16bits| DUnine |Immed:
compensation running | ately
coefficient
D-axis current . During | Immedi-
19h |HO1-24 R 0to 20000 500 1Hz 16 bits .
loop gain running | ately
D-axis current
1Ah |Ho1-25\00P integral 1t010000  |100 001 |16bits| During | Immedi-
compensation running | ately
factor
E:r:;iﬁag 0: Extraction rate 32
18h |HO1-26|Sinc3 filter |1 CXoctionate®d o o5 0 1 16bits| Atstop | "o
data extraction 2: Extraction rate 128 power-on
3: Extraction rate 256
rate
1Ch |Hop-27| XS current 0020000  |500 1Hz | 16bits| During |Immedi-
loop gain running | ately
Q-axis current
10h |Ho1-28|'0°P integral 11010000  |100 001 |16bits| During | Immedi-
compensation running ately
factor
Q-axis
2001 coupling . .
1Eh |HO1-29 voltage 0t060000  [500 01% |16bits| During |Immedi
. running | ately
compensation
coefficient
1Fh |Ho1-30|BUS voltage 500t01500  [1000  |0.1% |16bits| Atstop | O
gain tuning power-on
Minimum
turn-on time Next
20h [H01-31|of bootstrap 0to 200 50 0.1us |16 bits| Atstop
power-on
circuit lower
bridge
21h |Ho1-3|Re3tive gain 1t065535  [32768 |1 16bits| Atstop | e
of UV sampling| power-on
IGBT over- Durin Immedi-
23h [H01-34 |temperature 0to 1500 950 0.1°C |16 bits running atel
threshold 5 y
25h |Ho1-36|CUrrent senser 010999999 2083  |0.01A |32bits| Atstop | %
range power-on
FPGA phase
27h |Ho1-38 U1 0101000  [900  |0.1% |16bits| Atstop | O
protection power-on
threshold
DC bus
29h |Ho1-40[0VeTvOlta8® 0102000 420 v |16bits| - ;
protection
threshold
DC bus voltage Immedi-
2Ah |H01-41|discharge 0to 2000 380 1v 16 bits | At stop atel
threshold y
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2001

2Bh

H01-42

DC bus
undervoltage
threshold

0to 2000

200

1v

16 bits

At stop

Immedi-
ately

2Ch

H01-43

Power supply
unit series No.

1:1kw
2:2kW

1to2

16 bits

At stop

Next
power-on

2Dh

HO1-44

Output power
of the power
supply unit

Oto
1073741824

100

0.01
kw

32 bits

2Fh

H01-46

Maximum
output power
of the power
supply unit

Oto
1073741824

150

0.01
kw

32 bits

31h

HO01-48

Rated output
current of the
power supply
unit

Oto
1073741824

320

0.01A

32 bits

33h

HO01-50

Over-
temperature
threshold of
the power
supply module

0to 1500

800

0.1°C

16 bits

During
running

Immedi-
ately

35h

H01-52

D-axis
proportional
gainin
performance
priority mode

0t0 20000

2000

1Hz

16 bits

During
running

Immedi-
ately

H01-53

D-axis integral
gainin
performance
priority mode

1to 10000

100

0.01

16 bits

During
running

Immedi-
ately

37h

HO1-54

Q-axis
proportional
gainin
performance
priority mode

0t0 20000

2000

1Hz

16 bits

During
running

Immedi-
ately

38h

HO01-55

Q-axis integral
gainin
performance
priority mode

1to 10000

100

0.01

16 bits

During
running

Immedi-
ately

39%h

H01-56

Current
loop low-
pass cutoff
frequency

0to 65535

11000

16 bits

At stop

Next
power-on

3Ah

H01-57

Maximum
output current
of the power
supply unit

Oto
1073741824

0.01A

32 bits

3ch

H01-59

Serial
encoder data
transmission
compensation
time

0t0 2000

0.001
us

16 bits

At stop

Next
power-on

3Dh

H01-60

FPGA
scheduling
frequency
selection

0:32 kHz
1:16 kHz

Otol

16 bits

At stop

Next
power-on
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Index| Para. Unit Condition| Time
G Code| No.
command 4 4y,
3eh |Hor-61 [FeUINE ) ) 1, 0to2 2 1 16bits| Atstop | N
frequency 21 kHz power-on
2001 selection )
Voltage class
48h |HO01-71|of the power 0to 65535 220 1v 16 bits - -
supply unit
2002h/H02 Basic Control Parameters
0: Speed mode
1: Position mode
Control mode |2: Torque mode . Immedi-
0lh [H02-00 selection 9: EtherCAT mode 0to 255 9 1 16 bits | At stop ately
255: This axis is not
used.
0: Incremental mode
Absolute 1: Absolute position Next
02h [H02-01 |system linear mode 0to2 0 1 16 bits | At stop
selection 2: Absolute position power-on
rotation mode
0: CCW direction as the
Rotation forward direction . Next
03h 1H02-02 direction 1: CW direction as the Otol 0 1 16bits| At stop power-on
forward direction
0: Coast to stop,
keeping de-energized
state
1: Stop at zero speed, .
08h |H02-07 Stop mode at keeping position lock |0to2 1 1 16 bits | At stop Immedi-
overtravel ately
state
2: Stop at zero speed,
2002 keeping de-energized
state
0: Coast to stop,
keeping de-energized
state .
09h [H02-08 Stop mode at 1: DB Stop, keeping de- |0to 2 0 1 16 bits | At stop Immedi-
No.1 fault X ately
energized state
2: DB Stop, keeping DB
state
Delay from
brake During | Immedi-
OAh |H02-09 |output ON 0to 500 250 1ms |16 bits -
running | ately
to command
received
Delay from
0Bh |Hop-10|072ke output 50t01000 150 Ims |16bits| During | Immedi-
OFF to motor running ately
de-energized
Motor speed
threshold at During | Immedi-
0Ch |H02-11|brake output 20-3000 30 1RPM |16 bits running ately
OFF in rotation
state
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Index| Para. Unit Condition| Time
G Code| No.
Delay from
S-ON OFF to Durin Immedi-
0Dh [H02-12 |brake output 1to 1000 500 1ms |16 bits running atel
OFF in rotation & y
state
0: Output warning
Warning information Immedi-
10h |H02-15|display on the |Immediately Otol 0 1 16 bits | At stop atel
keypad 1: Not output warning y
information
11h |H02-16|Brake switch |- OFF Otol 0 1 16 bits | Atstop | Mmed
1:ON ately
Permissible
minimum
16h |H02-21 |resistance of 1to 1000 40 1Q 16 bits - -
regenerative
resistor
Heat
19h |Hop-24 HSsiPation 10t0100 |30 0.01% |16bits | Atstop | MM
coefficient of ately
the resistor
1: External, naturally
. ventilated
Regenerative 2: External, forced air Immedi-
2002 | 1Ah |H02-25 resistor - ? 1to3 3 1 16 bits | At stop
. cooling ately
selection .
3: No regenerative
resistor needed
Power of
18h |Ho2-26(t€M3 1t065535 |40 1kW | 16bits| Atstop | 'MmMedi
regenerative ately
resistor
Resistance
1ch |Hop-27|0f &ternal 1t01000 |50 10 |16bits| Atstop |'MMed
regenerative ately
resistor
1Fh |H02-30|User password 0t065535 |0 1 16 bits | Puring | Immedi-
running | ately
System ? g;)s?greerzt;foanult Immedi-
20h |H02-31|parameter - 0to2 0 1 16 bits | At stop
initialization settings ately
2: Clear fault records
Selection of Durin Immedi-
21h [H02-32|parametersin 0to 99 50 1 16 bits . g
aroup HOB running ately
Keypad . .
24h |H02-35|data refresh 01020 0 1Hz |16bits| During | Immedi
frequency running ately
2Ah |Ho2-41|2€OY 0t065535 |0 1 16 bits| During | Immedi-
password running | ately
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2003h/H03 Terminal Input Parameters
Consisting of three
digits, with the first
one (from left to right)
indicating the axis
number and the last
two indicating the
function. The last two
. digits are defined as .
03h |Ho3-02|2L NN oiiouys; 01065535 16bits| PU"€ | atstop
selection N running
0: No definition
01: S-ON
14: Positive limit switch
15: Negative limit
switch
31: Home switch
38: Touch probe 1
39: Touch probe 2
0: Active low
1: Active high
. 2: Rising edge-triggered .
04h |H03-032'L %8¢ 13; Fajiing edge- 0to4 16bits| U8 | atstop
selection ! running
triggered
4: Rising/Falling edge-
triggered
. 0to 39 .
05h |H03-04 SDe'lze‘;”t?::O” See the description of |0to 65535 16 bits rz::?ngg At stop
2003 H03-02 for details.
DI2 logic Oto4 e . During
06h [H03-05 selection See the description of |0to 4 16 bits running At stop
H03-03 for details.
. 0to 39 .
07h |H03-06 SD;fefc‘ii”::O” See the description of |0 to 65535 16 bits rz::inngg At stop
H03-02 for details.
DI3 logi Otod Duri
08h |H03-07 sele(?tigécn See the description of |0to 4 16 bits ru::inngg At stop
H03-03 for details.
. 0to 39 .
09h |H03-08 SD;?e';”t?::O” See the description of |0 to 65535 16 bits rzt']:i”ngg At stop
H03-02 for details.
DI4 logi Otod Duri
0Ah |H03-09 Selecotig(')cn See the description of |0to 4 16 bits ru::?ngg At stop
H03-03 for details.
. 0to 39 .
0Bh |H03-10 SD:e';”t?:r:'on See the description of |0 to 65535 16 bits rzlr‘]:i”ngg At stop
H03-02 for details.
DI5 logic Oto4 L . During
0Ch |HO03-11 selection See the description of |0to 4 16 bits running At stop
H03-03 for details.
. 0to 39 .
0Dh |H03-12 SDelfet;?;:on See the description of |0 to 65535 16 bits rﬁ::inngg At stop
H03-02 for details.
DI6 logic Otod - . During
OEh [H03-13 selection See the description of |0to4 16 bits running At stop
H03-03 for details.
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Index| Para. Unit Condition| Time
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. 0to 39 .
OFh |H03-14 SDQIZQ]E?OC:OH See the description of |0 to 65535 1 16 bits rz::inng At stop
H03-02 for details. 5
DI7 logic Oto4 Durin
10h |HO03-15 selectigon See the description of |0to4 1 16 bits rulrjming At stop
H03-03 for details. 5
. 0to 39 .
11h |HO3-16 SD;?e?t?;:on See the description of |0 to 65535 1 16 bits rﬁ::inng At stop
H03-02 for details. &
DI8 logic Otod Durin
12h |HO3-17 selectigon See the description of |0to4 1 16 bits ru:ning At stop
H03-03 for details. &
. 0to 39 .
mawzmﬁm See the description of |0to 65535 1 mmSﬂﬁ At stop
H03-02 for details. &
DI9 logic Oto4 Durin
1mmm%mén See the description of |0to 4 1 mmrwf At stop
H03-03 for details. &
. 0to 39 .
15h |H03-20 De'llfc';‘:;t'm See the description of |0to 65535 1 16 bits rD::i”ng Atstop
s H03-02 for details. Y &
. Oto4 .
16h |H03-21 sD;llfcltci)ogr:c See the description of |0to4 1 16 bits rD:::’\ng At stop
H03-03 for details. Y g
. 0to 39 .
17h |H03-22 SD;llelc';‘g;t“’“ See the description of |0 to 65535 1 16 bits rDt’]:i”ng At stop
H03-02 for details. Y &
. Oto4 .
2003 | 18h |H03-23 SD;ll(jcltcl’f: See the description of |0to 4 1 16 bits rD:']:i”ng At stop
H03-03 for details. unning
. 0to 39 .
19h |H03-24 SD;lljc';‘:;t"’“ See the description of |0 to 65535 1 16 bits rz::i”ng At stop
H03-02 for details. &
. Oto4 .
1Ah |H03-25 sD;lljc![(if: See the description of |0to 4 1 16 bits rg::inng At stop
H03-03 for details. g
. 0to 39 .
1Bh |H03-26 SDQIISCE‘:;“"" See the description of |0 to 65535 1 16 bits rz:;'i”ng At stop
H03-02 for details. 5
. Oto4 .
1Ch [H03-27 sDeIlljc!c(i)f: See the description of |0to4 1 16 bits rﬁ::inng At stop
H03-03 for details. 5
. 0to 39 .
1Dh [H03-28 SDQI[I:CEJ:nctlon See the description of |0 to 65535 1 16 bits rzlri:?ng At stop
H03-02 for details. 5
. Oto4 .
1Eh |H03-29 SDeIII:CIt?f:]C See the description of |0to4 1 16 bits rﬁ::inng At stop
H03-03 for details. &
. 0to 39 .
1Fh |HO03-30 SDeIll:ciLiJ:;tlon See the description of |0 to 65535 1 16 bits rz::?ng At stop
H03-02 for details. &
. Oto4 .
20h |H03-31 sDeIlleSCIt?ogr:C See the description of |0to 4 1 16 bits rz::i”ng At stop
H03-03 for details. &
. 0to 39 .
2mHm&D%$Tm”&mmmmmmd 0t0 65535 1 MMsfﬂf Atstop
selectio H03-02 for details. Y &
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. Oto4 .
22h |H03-33 SDeIllfCL?f: See the description of |0to 4 16 bits rz::inng At stop
H03-03 for details. 5
. 0to 39 .
23h [H03-34 SDeIIIZCEJ:;tlon See the description of |0 to 65535 16 bits rzlr::?ng At stop
H03-02 for details. 5
. Oto4 .
24h [H03-35 SDelllgclt?f:]c See the description of |0to4 16 bits rﬁ::inng At stop
H03-03 for details. &
. 0to 39 .
25h [H03-36 SDeIlljciLiJ:;tlon See the description of |0 to 65535 16 bits rﬁ::?ng At stop
H03-02 for details. &
. Oto4 .
26h [H03-37 st!l1e8clt?§rl1c See the description of |0to4 16 bits rzﬁ:?ng At stop
H03-03 for details. &
. 0to 39 .
27h |H03-38 Ee'lljcgf:;t'on See the description of |0 to 65535 16 bits rzﬁ:i”ng At stop
H03-02 for details. &
. Oto4 .
28h [H03-39 Delll:clt?f: See the description of |0to 4 16 bits rD::inng At stop
s H03-03 for details. Y &
. 0to39 .
29h |H03-40 5:2:;‘;‘;“0“ See the description of |0 to 65535 16 bits rD::i”ng At stop
H03-02 for details. Y g
. Oto4 .
2003 | 2Ah |H03-41 SD;lzfclt‘I’fr'f See the description of |0to 4 16 bits rD::i”ng At stop
H03-03 for details. Y &
. 0to 39 .
2Bh |H03-42 SD;lzelciLiJ;r::Uon See the description of |0 to 65535 16 bits rD::?ng At stop
H03-02 for details. unning
. Oto4 .
2Ch |HO03-43 SD;lzjclt?f:]c See the description of |0to 4 16 bits rz::inng At stop
H03-03 for details. &
. 0to 39 .
2Dh |HO03-44 SD;lzjci?;;tlon See the description of |0 to 65535 16 bits rg::inng At stop
H03-02 for details. g
. Oto4 .
2Eh |H03-45 SD;lzjclt?f: See the description of |0to 4 16 bits rz:;linng At stop
H03-03 for details. 5
. 0to 39 .
2Fh [H03-46 SDellszEJ:;tlon See the description of |0 to 65535 16 bits rﬁ::inng At stop
H03-02 for details. 5
. Oto4 .
30h [H03-47 sDellzjclt?frl]C See the description of |0to4 16 bits rzlri:?ng At stop
H03-03 for details. 5
. 0to 39 .
31h [H03-48 SD;:C];L;:;“O” See the description of |0 to 65535 16 bits rﬁ::inng At stop
H03-02 for details. &
. Oto4 .
32h [H03-49 SDQIZ:clt?fr:C See the description of |0to4 16 bits rz::?ng At stop
H03-03 for details. &
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2004h/H04 Terminal Output Parameters
Consisting of three
digits, with the first
one (from left to right)
indicating the axis
number and the last
two indicating the
01h |Ho4.g0| P02 function jterminalfunction. o o535 g 1 16bits| 2“8 | atstop
selection The last two digits are running
defined as follows:
0: No definition
01: Servo ready
02: Motor rotating
10: Warning
11: Fault
0: Output low (L)
level upon valid logic
DO1 logic (optocoupler ON) . During
02h 1H04-01 selection 1: Output high (H) Otol 0 1 16bits running Atstop
level upon valid logic
200 (optocoupler OFF)
4 . Joto11 )
03h [H04-02 SD:IECT:Q?IOH See the description of |0 to 65535 0 1 16 bits rﬁ::inng At stop
H04-00 for details. 5
. Otol .
04h [H04-03 sD:l)jclt(;cg): See the descriptionof |0to1l 0 1 16 bits rﬁﬁ:inng At stop
H04-01 for details. &
. Otoll .
5h |H04-04 Sj::;gstlon See the description of |0 to 65535 0 1 16 bits rﬁ::?ng At stop
H04-00 for details. &
. Otol ;
6h Hmwsiﬁiff See the description of |0to 1 0 1 16 bits ﬁ:xf At stop
H04-01 for details. &
. Oto1ll -
7h |H04-06 fﬁ;‘fg;’f"’" See the description of |0t065535 |0 1 16 bits rzﬁ:i”ng At stop
H04-00 for details. &
- Otol .
8h |H04-07 D(l):clgf: See the description of |[0to 1 0 1 16 bits rD::inng At stop
s€ H04-01 for details. Y &
. Oto1l .
9h |Ho4-08 SD;?:C?QS'O" See the description of |0t065535 |0 1 16 bits rD::?ng At stop
H04-00 for details. Y g
. Otol .
0Ah |H04-09 sDezol::t?g: See the description of |0to 1 0 1 16 bits rD::inng At stop
H04-01 for details. Y &
. Otoll .
2004 | 0Bh |H04-10 SDeolscft‘:g:t'on See the description of |0t0 65535 |0 1 16 bits rD:']:i”ng At stop
H04-00 for details. unning
. Otol .
0Ch |H04-11 SDgsclg(g)'nc See the description of [0to 1 0 1 16 bits rzlr‘]:i”ng At stop
HO4-01 for details. &
2005h/H05 Position Control parameters
First-order Immedi-
2005 | 05h [H05-04 |low-pass filter 0to 65535 0 0.1 ms |16 bits | Atstop atel
time constant y
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Moving Immedi-
07h |H05-06 |average filter 0to 1280 0 0.1 ms |16 bits| Atstop ately
time constant
0: No speed
feedforward
Speed 1: Internal speed Immedi-
14h |H05-19|feedforward X 0to2 1 1 16 bits | At stop
control feedforward ately
2: 60B1 used as speed
feedforward
24h |Hos-35|Duration timit 0t065535 50000 [0.01s |16bits| DUMINE | Immed:
of homing running | ately
Position offset
in absolute
L Oto . Next
2Fh |H05-46 |position linear 4204967295 0 1 32bits| Atstop power-on
mode (low 32
bits)
Position offset
in absolute -2147483648 Next
31h [H05-48 |position linear to 0 1 32 bits| Atstop
mode (high 32 +2147483647 power-on
2005 bits)
Mechanical Immedi-
33h |H05-50|gear ratio 1to 65535 1 1 16 bits | At stop ately
(numerator)
Mechanical Immedi-
34h |HO05-51|gear ratio 1to 65535 1 1 16 bits | At stop
R ately
(denominator)
Pulses
per load
revolution 0to Immedi-
35h [H05-52(in a?solute 4294967295 1p 32 bits| Atstop ately
position
rotation mode
(low 32 bits)
Pulses
per load
revolution Immedi-
37h |H05-54|in absolute 0to 128 0 1lp 32 bits| Atstop ately
position
rotation mode
(high 32 bits)
2006h/H06 Speed Control Parameters
Speed 0: Keypad A Immedi-
03h [H06-02 |reference 1: Multi-speed Otol 0 1 16 bits | At stop ately
source reference
04h |Hog-03|°Pee ~6000 to +6000 | 200 LRPM |16 bits| During | Immed-
reference running | ately
Acceleration
2006 | g1, | Hog-0s|raMP time 0t065535 |0 LRPM | 16 bits| During | Immedi-
of speed running | ately
reference
Deceleration
07h |Hoe-06| 2P time 0t065535 |0 LRPM |16bits| During |Immedi-
of speed running | ately
reference
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09h |Hog-0|"Orard speed 0t0 6000 6000  |LRPM |16bits| During | Immedi
limit running ately
0Ah |HOG-0 REVerse speed 0t0 6000 6000  |LRPM |16bits| During | Immedi-
limit running | ately
0: No torque
feedforward
Torque 1: Internal torque Durin Immedi-
0Ch |H06-11|feedforward |, 4 0to2 1 1 16 bits ne
2006 control feedforward running | ately
2:60B2 used as external
torque feedforward
Acceleration Durin Immedi-
0Dh |H06-12|ramp time of 0t065535 |10 Ims |16 bits e
X running | ately
jog speed
11h |Hoe-16|MOtor sPeed 0t0 1000 20 LRPM |16 bits| During | Immedi-
threshold running | ately
2007h/HO7 Torque Control Parameters
Torque
04h |Ho7-03|"eTerence ~4000 to +4000 |0 01% |l6bits| During | Immed:
set through running | ately
keypad
Torque . .
06h |HOT-05 |reference filter 0to 3000 79 001 )6 pigs | During | Immedi-
. ms running | ately
time constant
2nd torque . .
07h |HOT7-06 reference filter 0to 3000 79 001 )6 pigs | During | Immedi-
X ms running | ately
time constant
Internal Durin Immedi-
OAh [HO7-09 forward 0 to 4000 3000 0.1% |16 bits . e
o running | ately
torque limit
Internal Durin Immedi-
0Bh |HO7-10|reverse torque 0to 4000 3000 0.1% |16 bits ng
. running | ately
limit
10h |Ho7-15/EMeTBENY 0t0 4000 1000 0.1% |16bits| During |Immedi-
stop torque running | ately
Internal speed Durin Immedi-
2007 | 14h |HO7-19|limitin torque 0to 6000 3000 1RPM |16 bits . &
running | ately
control
Internal
15h |Ho7-20fVerse speed 0to 6000 3000 [LRPM |16bits| During | Immedi-
limit in torque running | ately
control
Reference
16h |Ho7-21|"alue for 0t0 4000 0 01% |16bits| During | Immedi-
torque running | ately
reached
Torque output
when torque Durin Immedi-
17h |HO7-22|reached DO 0 to 4000 200 0.1% |16 bits . &
: running | ately
signal turned
on
Torque output
when torque Durin Immedi-
18h |HO7-23|reached DO 0 to 4000 100 0.1% |16 bits - e
X running | ately
signal turned
off
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0: First-order low-pass
Torque filter Durin Immedi-
27h [HO7-38 |reference filter R Otol 0 1 16 bits . s
selection 1: Biquad low-pass running | ately
2007 filter
Attenuation Immedi-
28h [HO7-39 |ratio of biquad 0to 50 0 1 16 bits | At stop atel
low-pass filter y
2008h/H08 Gain Parameters
Speed loop . During | Immedi-
01lh [H08-00| ™. 1t0 20000 250 0.1Hz |16 bits .
gain running | ately
Speed loop . .
02h |H08-01 fintegral time 15051200 3183 OO0 |16bits| DUring | Immedi
ms running | ately
constant
03h | Hos-02|Position loop 01020000 |40 0.1Hz | 16bits| During | Immedi-
gain running | ately
04h |Hog-03 (29 speed 1020000  |400 01Hz |16bits| During | Immedi-
loop gain running | ately
2nd speed . .
05h |H08-04 |loop integral 15t051200 2000 | %01 |16 bits| Puring | Immedi-
X ms running | ately
time constant
06h |Hog-05|2"d Position 01020000  |640 0.1Hz |16 bits| Puring | Immedi-
loop gain running | ately
0: Fixed at the 1st
gain, P/PI switchover
performed through
bit26 of GOFE Durin Immedi-
09h [H08-08|2nd gain mode|1: Switchover between [0to 1 1 1 16 bits running atel
the 1st gain and 2nd & Y
gain activated based on
the condition defined
by H08-09
2008 0: Fixed at the 1st gain
(PS)
2: Torque reference
value too large (PS)
3: Speed reference
value too large (PS)
4: Speed reference
change rate too large
. (PS)
Gain 5: Threshold of speed During | Immedi-
0Ah |H08-09 |switchover | Peed oo 10 0 1 16 bits ne
condition reference (PS) running ately
6: Position deviation
too large (P)
7: Position reference
available (P)
8: Positioning
unfinished (P)
9: Actual speed (P)
10: Position reference +
Actual speed (P)
Gain Durin Immedi-
0Bh [H08-10 |switchover 0to 10000 50 0.1 ms |16 bits . s
delay running | ately
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Para. Group
Hex. Dec. Name Description Value Range | Default MIn- | it Charjge Eﬁgctlve
Index| Para. Unit Condition| Time
G Code| No.
Gain Duri | di-
0Ch |H08-11|switchover 0t020000 |50 1 16bits| —urne | immedt
running | ately
level
Gain Durin Immedi-
0Dh [H08-12 |switchover 0to 20000 30 1 16 bits u . 8
R running | ately
hysteresis
Position gain Durin Immedi-
OEh [H08-13|switchover 0to 10000 30 0.1 ms |16 bits . g
R running | ately
time
10h |Hog-15|-02d inertia 01012000 100 [001 |16bits| During |Immedi-
ratio running | ately
Speed
13h |Hog-1g|fecdiorward 0t06400 |50 001 16 pits| During | Immed-
filter time ms running | ately
constant
Speed Durin Immedi-
14h |H08-19 [feedforward 0to 1000 0 0.1% |16 bits . g
- running | ately
gain
Torque
15h |Hog-20|eedforward 0to6400 |50 001116 pjts| During | Immed:
filter time ms running | ately
constant
Torque Durin Immedi-
2008 | 16h |H08-21|feedforward 002000 0 0.1% |16 bits ne
R running | ately
gain
0: Average filtering
of speed feedback
inhibited
1: 2 times of average
filtering of speed
feedback
Speed 2: 4 times of average Immedi-
17h |H08-22 [feedback filter [filtering of speed Oto4 0 1 16 bits | At stop
. ately
selection feedback
3:8times of average
filtering of speed
feedback
4: 16 times of average
filtering of speed
feedback
Cutoff
frequency . .
18h | H08-23|of speed 100104000 4000  [1Hz |16bits| Puring | Immedi-
running | ately
feedback low-
pass filter
19h |Hog-24 | DFF control 0t0 1000 1000 [01% |16bits| During | Immedi-
coefficient running ately
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No.

Index

Group Code
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Description

Value Range

Default
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Unit

Width

Change
Condition

Effective
Time

2009h/H09 Gain auto-tuning parameters

01h |H09-00

Gain auto-
tuning mode

0: Disabled, gain
parameters adjusted
manually

1: Standard gain auto-
tuning mode, gain
parameters adjusted
automatically based on
the stiffness level

2: Positioning mode,
gain parameters
adjusted automatically
based on the stiffness
level

3: Gain auto-tuning with
friction compensation
4: Positioning

mode with friction
compensation

Oto4

16 bits

During
running

Immedi-
ately

02h |H09-01

Stiffness level

O0to31

12

16 bits

During
running

Immedi-
ately

2009
H09-02

Adaptive
notch mode

0: Adaptive notch no
longer updated

1: One adaptive notch
activated (3rd notch)
2: Two adaptive
notches activated (3rd
and 4th notches)

3: Resonance point
tested only (displayed
in H09-24)

4: Adaptive notch
cleared, parameters
of 3rd and 4th notches
restored to default
values

Oto4

16 bits

During
running

Immedi-
ately

04h |H09-03

Online inertia
auto-tuning
mode

0: Online auto-tuning
disabled

1: Online auto-tuning
enabled, changing
slowly

2: Online auto-tuning
enabled, changing
normally

3: Online auto-tuning
enabled, changing
quickly

Oto3

16 bits

During
running

Immedi-
ately

05h |H09-04

Low-frequency
resonance
suppression
mode

0: Manually set
parameters of low-
frequency resonance
suppression filter

1: Automatically set
parameters of low-
frequency resonance
suppression filter

Otol

16 bits

During
running

Immedi-
ately
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Para. Group
Hex. Dec. Name Description Value Range | Default MIn- | it Charjge Eﬁgctlve
Index| Para. Unit Condition| Time
G Code| No.
Offline inertia |0: Positive and negative Immedi-
06h |H09-05|auto-tuning  |triangular wave mode |0to1 0 1 16 bits | At stop atel
mode 1: JOG mode y
Maximum
07h |Hog-o6|*Peed ©f 100t01000  |500 1RPM | 16bits| Atstop |'MTed
inertia auto- ately
tuning
Time
constant for
accelerating to Immedi-
08h [H09-07 [the maximum 20 to 800 125 1ms |16 bits| Atstop atel
speed during y
inertia auto-
tuning
09h |Hog-g | Mertia aute- 50010000 (800 1ms |16bits| Atstop |'MMed-
tuning interval ately
Number
of motor
0Ah [H09-09 |revolutions 0to 65535 0 0.01 16 bits - -
per inertia
auto-tuning
0Dh |Hog-12|Freauency of 50104000 4000  |1Hz |lebits| During | Immedi-
the 1st notch running | ately
OEh |Hoo-13|/Vidth level of 0t020 2 1 16 bits| During | Immedi-
the 1st notch running | ately
2 - -
009 oFh |H09-14 Depth level of 01099 0 1 16 bits Durlrmg Immedi
the 1st notch running | ately
10h |Hog-15| reduency of 50t04000  |4000  |LHz | 16bits| During |Immedi-
the 2nd notch running | ately
11h |Hog-16|"V4th tevel of 0t020 2 1 16bits| During | Immedi-
the 2nd notch running | ately
12h |Hog-17|Pepth levelof 0t099 0 1 16 bits| During | Immedi-
the 2nd notch running | ately
13h |Hoo-1g|Frequency of 50104000 4000  |1Hz |lebits| During | Immedi-
the 3rd notch running | ately
Width level of . During | Immedi-
14h |H09-19 the 3rd notch 01020 2 ! 16bits running | ately
Depth level of . During | Immedi-
15h |H09-20 the 3rd notch 01099 0 ! 16bits running | ately
16h |Hog-21| reauency of 50t04000  |4000  |LHz | 16bits| During |Immedi-
the 4th notch running | ately
Width level of . During | Immedi-
17h |H09-22 the 4th notch 01020 2 ! 16bits running | ately
Depth level of . During | Immedi-
18h |H09-23 the 4th notch 01099 0 ! 16bits running | ately
Auto-tuned
19h |H09-24|resonance 0to 2000 0 1Hz 16 bits - -
frequency
Torque
1Fh |Hog-30|disturbance ~1000 to +1000 |0 01% | 16bits| During | Immedi-
compensation running ately
gain
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Hex. Dec. Name Description Value Range | Default MIn- | it Charjge Eﬁgctlve
Index| Para. Unit Condition| Time
G Code| No.
Filter time
constant . .
20h |H09-31 |of torque 0t0 2500 50 001 6 its| During | Immedi-
. ms running | ately
disturbance
observer
Constant
21h [Hoo-32[O"9Ye ~1000 to +1000 |0 0.1% | 16bits| During | immedi
compensation running | ately
value
Forward
2h |Hog-33|Meton ~1000 to +1000 |0 0.1% | 16bits| During | immeds
compensation running ately
2009
value
Reverse
friction . During | Immedi-
23h |H09-34 - -1000 to +1000 |0 0.1% |16 bits .
compensation running | ately
value
Frequency of . .
27h |H09-38 |low-frequency 10101000  [1000  [0.1Hz | 16bits| During | Immedi
running | ately
resonance
Low-frequency
28h |Hog-39 | cSonance 0to10 2 1 16 bits| Atstop | ™M
frequency ately
filter
200Ah/HOA Fault and Protection Parameters
0: Enable phase loss
fault and inhibit phase
Power input |loss warning Durin immedi-
0lh [HOA-00|phase loss 1:Enable phaseloss  |0to2 0 1 16 bits ng
. . running | ately
protection fault and warning
2: Inhibit phase loss
fault and warning
0: Disable absolute
position limit
1: Enable absolute .
02h |HoA-01 Agz;tzf“mit position limit 0to2 0 1 16 bits| Atstop '”;rt':fd"
P 2: Enable absolute Y
position limit after
homing
2004 0: Disable power-off
memory
Power-off rlr:]::ﬁzbrle poweref Durin Immedi-
04h |HOA-03|memory nory 0to2 0 1 16 bits ng
. 2: Disable power- running | ately
selection
off memory and
hide control power
undervoltage fault
Motor
0sh |Hoa-04|verioad 5010300 [100 |1 16bits| Atstop | ™M
protection ately
gain
o7h |Hoa-06|°rO" 0t0 400 0 1 16bits| Atstop | ™M
overload level ately




Appendix A List of Object Groups

Para. Group
Hex. Dec. Name Description Value Range | Default MIn- | it Charjge Eﬁgctlve
Index| Para. Unit Condition| Time
G Code| No.
0: Not perform UVW
phase sequence auto-
UVW phase  |tuning during angle
_|sequence auto-tuning . During | Immedi-
08h |HOA-07 auto-tuning  |1: Perform UVW phase Otol ! ! 16bits running | ately
selection sequence auto-tuning
during angle auto-
tuning
09h |Hoa-0g|OversPeed 0t010000 |0 1RPM | 16bits | During | Immedi-
threshold running | ately
o0bh |HoA-12 RunaW§y 0: Disable 0tol 1 1 16 bits Durlrmg Immedi-
protection 1:Enable running | ately
0: Auto-tuning with Z
signal
1: Jog auto-tuning
Initial angle  |without Z signal Immedi-
OEh |HOA-13|auto-tuning  |2: Auto-tuning of 0to3 0 1 16 bits | At stop atel
mode voltage input y
3: Angle auto-tuning
of voltage input with Z
signal
10h |HoA-15 | otor rotation 1t0 1000 5 LRPM | 16 bits | During | Immedi-
threshold running | ately
Threshold for
low-frequency . .
11h |HOA-16|resonance 1t0 1000 5 1p  |16bits| Puring |Immedi-
. running | ately
200A position
deviation
Filter time Durin Immedi-
14h |HOA-19|constant of 0to 630 200 lus 16 bits . J
running | ately
touch probe 1
Filter time Durin Immedi-
15h |HOA-20|constant of 0to 630 200 lus 16 bits . &
running | ately
touch probe 2
17h |HoA-22|>i8Ma-Delta 0to3 1 1 16 bits| Atstop | e
filter time power-on
18h |Hoa-p3| 12 signa fitter 0to31 15 125ns | 16bits| Atstop | N
time power-on
Filter time
constant of .
i . Immedi-
1Ah |HOA-25|displayed 0to 5000 50 1ms |16bits| Atstop atel
speed y
feedback
0: Not hide motor
overload warning
Motor (Er.909) and fault immedi-
1Bh |HOA-26|overload (Er.620) Otol 0 1 16 bits | At stop atel
selection 1: Hide motor overload y
warning (Er.909) and
fault (Er.620)
Time window
of locked Durin Immedi-
21h |HOA-32|rotor over- 10 to 65535 200 1ms |16 bits ng
running | ately
temperature
protection
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Hex. Dec. Name Description Value Range | Default MIn- | it Charjge Eﬁgctlve
Index| Para. Unit Condition| Time
G Code| No.
Locked
29h |HoA-33 rotor over- 0: Shielded Oto1 1 1 16 bits Durlr\g Immedi-
temperature |1: Enabled running | ately
protection
Encoder multi- . .
200 25h |HOA-36|turn overflow o N.Ot hide Otol 0 1 16 bits | At stop Immedi-
1: Hide ately
fault
Inverter . .
26h |HOA37|card model  |* Nothide Otol 0 1 16 bits | Atstop | Mmed
X e 1: Hide ately
identification
200Bh/HOB Monitoring Parameters
01h |HoB-po[Actual motor -9999 t0 49999 |0 LRPM |16bits| - -
speed
02h |Hog-01/>Pee -9999 to +9999 |0 1RPM |16bits| - -
reference
03h |HoB-02| Meral torque -4000 to +4000 |0 01% |16bits| - -
reference
Monitored DI Oto .
04h [HOB-03/ -1 s OXO0FFFFFF ! 32bits) - )
06h |HoB-05onitored DO Oto OXFFFF |0 1 16bits| - -
status
Absolute -2147483648
08h [HOB-07 |position to 0 1p 32 bits - -
counter +2147483647
0Ah |Hog-0g|Mechanical 0t0 3600 0 0.1° |16bits| - -
angle
0Bh |Hog-10[Electrical 0to 3600 0 01° |16bits| - -
angle
0Dh |HOB-12 fa";;age load 0to65535 |0 01% |16bits| - -
2008 Position -2147483648
following .
10h |HOB-15 deviation to 0 1p 32 bits - -
. +2147483647
(encoder unit)
-2147483648
12h |HOB-17 Fifebjstn o to 0 1p  |32bits| - ;
P +2147483647
Total power- 0to .
14h |HOB-19 on time 4294967295 0.1s 32 bits - -
19h |HoB-24RMS value of 0to65535 |0 0.01A |32bits| - -
phase current
1Bh |HOB-26|Bus voltage 0to 65535 0 0.1V |16 bits - -
1Ch |Hog-27|"Oer module 0to65535 |0 1C |16bits| - -
temperature
Absolute
10h |HoB-2g|S"coder fault 0to OXFFFF |0 1 16bits| - -
information
given by FPGA
System status
1Eh |HOB-29|information 0 to OxFFFF 0 1 16 bits - -
given by FPGA
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1Fh

HOB-30

System fault
information
given by FPGA

0 to OXFFFF

16 bits

20h

HOB-31

Encoder fault
information

0 to OXFFFF

16 bits

22h

HOB-33

Fault log

0to9

16 bits

During
running

Immedi-
ately

23h

HOB-34

Fault code of
the selected
fault

0 to OxFFFF

16 bits

24h

HOB-35

Time stamp
upon
occurrence of
the selected
fault

Oto
4294967295

0.1s

32 bits

26h

HOB-37

Motor

speed upon
occurrence of
the selected
fault

-9999 to +9999

1RPM

16 bits

200B

27h

HOB-38

Motor phase U
currentupon
occurrence of
the selected
fault

-32768 to
+32767

0.01A

16 bits

28h

HOB-39

Motor phase V
current upon
occurrence of
the selected
fault

-32768 to
+32767

0.01A

16 bits

29h

HOB-40

Bus voltage
upon
occurrence of
the selected
fault

0to 65535

0.1V

16 bits

2Ah

HOB-41

Input terminal
status upon
occurrence of
the selected
fault

Oto
OXOOFFFFFF

32 bits

2Ch

HOB-43

Output
terminal
status upon
occurrence of
the selected
fault

0 to OxFFFF

16 bits

2Eh

HOB-45

Internal fault
code

0 to OXFFFF

16 bits
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Name Description Value Range | Default Unit Width Condition|  Time

Index| Para.

G Code| No.

Absolute
encoder fault
information
given by
FPGA upon
occurrence of
the selected
fault

2Fh |HOB-46 0to OxFFFF 0 1 16 bits - -

System status
information
given by

30h [HOB-47|FPGA upon 0 to OxFFFF 0 1 16 bits - -
occurrence of
the selected
fault

System fault
information
given by
31h |HOB-48|FPGA upon 0 to OXFFFF 0 1 16 bits - -
occurrence of
the selected
fault

Encoder fault
information
upon
occurrence of
2008 the selected
fault

32h |HOB-49 0 to OxFFFF 0 1 16 bits - -

Internal fault
code upon
34h [HOB-51|occurrence of 0 to OxFFFF 0 1 16 bits - -
the selected
fault

Position
following -2147483648
36h [HOB-53|deviation to 0 1p 32 bits - -
(reference +2147483647
unit)

Actual motor -60000 to 0.1

38h |HOB-55 speed +60000 RPM

o

32 bits - -

Control power 0to 65535 0 0.1V |16 bits - -

3Ah |HOB-57
voltage

Mechanical
absolute Oto .
3Bh \HOB-8) | ition (low 4294967295  |° lp |32bits| - ;

32 bits)

Mechanical 2147483648
absolute

3Dh |HOB-60 to 0 1p 32 bits - -

g’;’i'itt';“ (high +2147483647

Number of
47h |Hop-7o|2P50lute 0t065535 |0 1 16bits| - -
encoder

revolutions
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Index| Para. Unit Condition| Time
G Code| No.
Position of
the absolute 0to .
480 \HOB-TLo  oder within 2147483647 lp |32bits) - )
one turn
Encoder 0to
4Eh |HOB-77 pos@on (low 4254967295 0 1p 32 bits - -
32 bits)
Encoder -2147483648
50h |HOB-79|position (high to 0 1p 32 bits - -
32 bits) +2147483647
Single-turn
o [Position of the 0to . A .
52h [HOB-BL| i ting load 4294967295 lp |32bits
(low 32 bits)
2008 ngiiif;?the ~2147483648
54h |HOB-83 E’otating o to 0 1p  |32bits| - -
+
(high 32 bits) 2147483647
Single-turn
position of the -2147483648
56h |HOB-85|rotating load to 0 1p 32 bits - -
(reference +2147483647
unit)
Group No. of
5Bh |HOB-90|the abnormal 0 to OXFFFF 0 1 16 bits - -
parameter
Offset of the
abnormal
5Ch |HOB-91|parameter 0to 65535 0 1 16 bits - -
within the
group
200Dh/HOD Auxiliary Function Parameters
2000 | 02h |HOD-01|Faultreset |0 NO operation Otol 0 1 16 bits| During | Immedi-
1: Fault reset running | ately
Encoderinitial 0: No operation Immedi-
04h |HOD-03|angle auto- ) P Otol 0 1 16 bits | At stop
g 1:Enable ately
tuning
0: No operation .
%hHw@42§ﬁ%$N 1: Write ROM 0to2 0 1 16 bits| At stop '?xm'
2: Read ROM y
06h |HOD-05 Emergency 0: No operation 0to1l 0 1 16 bits Dun.ng Immedi-
stop 1: Emergency stop running ately
2000 UV phase
current 0: Disabled . Immedi-
0Dh [HOD-12 balance 1 Enabled Otol 0 1 16 bits | At stop ately
correction
posolute 3L —
15h |HOD-20|encoder reset |.° 0to2 0 1 16 bits | At stop
. 2: Reset the fault and ately
selection )
multi-turn data
18h |HOD-23 Brake‘actlon 0: Brake closed 0tol 0 1 16 bits| At stop Immedi-
selection 1: Brake released ately
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200Eh/HOE Communication Parameters
01h |HOE-00 |Node address 1t0127 1 16 bits| During | Immedi-
running | ately
0: Not save
1: Save parameters
written through
communication to
EEPROM
Save objects 2 Séve Opjed
. dictionaries . .
02h |HoE-01|"1IHEN through | e through 0to3 3 16 bits| During | Immedi-
communication L running | ately
to EEPROM communication to
EEPROM.
3: Save parameters
and object dictionaries
written through
communication to
EEPROM
03h [HOE-02 |Axis address 1to 127 1 16 bits - -
0: Node address
Servonode  |determined by HOE-00 During | Immedi-
09h [HOE-08|address 1: Node address Otol 0 16 bits running | ately
selection determined by DIP
switch 1
CAN 0: N/A During | Immedi-
0Bh |HOE-10|{communication |1: CANopen Oto2 1 16 bits . |
200E mode 2: CANlink running | ately
0:20K
1:50K
2: 100K During | Immedi-
0Ch |HOE-11|CAN baud rate (3: 125K 0to6 5 16 bits running ately
4: 250 K
5:500 K
6:1M
Number of
0Dh |Hog-12|CAN frames 0t065535 |0 16bits| - -
received per
unit time
Maximum
Oh |HoE-13 AN reception 0t0 255 0 16bits| - -
errors per unit
time
Maximum CAN
OFh |HOE-14|"2nemission 0t0255 0 16bits| - -
errors per unit
time
CAN bus
10h |Hog-15|disconnection 0t065535 |0 16bits| - -
times per unit
time
CAN . .
11h |HOE-16|configuration 0Otol 0 16 bits| During | Immedi-
mode running | ately
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15h

HOE-20

EtherCAT slave
name

0to 65535

16 bits

16h

HOE-21

EtherCAT slave
alias

0t0 65535

16 bits

At stop

Immedi-
ately

17h

HOE-22

Number of
synchronization
interrupts
allowed by
EtherCAT

1t020

16 bits

During
running

Immedi-
ately

18h

HOE-23

EtherCAT
synchronization
detection mode

0: Standard mode
1: Surplus mode

Otol

16 bits

During
running

Immedi-
ately

19h

HOE-24

Synchronization
loss count

0to 65535

16 bits

1Ah

HOE-25

Maximum
error value and
invalid frames
of EtherCAT
port 0 per unit
time

0 to OxFFFF

16 bits

1Bh

HOE-26

Maximum
error value and
invalid frames
of EtherCAT
port 1 per unit
time

0to OxFFFF

16 bits

200E

1Ch

HOE-27

Maximum
transfer error
of EtherCAT
port per unit
time

0 to OxFFFF

16 bits

1Dh

HOE-28

Maximum
EtherCAT
data frame
processing
unit error per
unit time

0to 0x0255

16 bits

1Eh

HOE-29

Maximum
link loss of
EtherCAT port
0 per unit time

0 to OXFFFF

16 bits

1Fh

HOE-30

EtherCAT
master type

Oto3

16 bits

At stop

Immedi-
ately

20h

HOE-31

EtherCAT
synchronization
mode

Oto2

16 bits

At stop

Next
power-on

21h

HOE-32

EtherCAT
synchronization
error threshold

0to 4000

3000

ns

16 bits

At stop

Immedi-
ately

22h

HOE-33

EtherCAT
state machine
status

Oto8

16 bits
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Excessive
position
23h |HoE-34[feTerence lto7 16bis| During | Immedi-
increment running | ately
countin CSP
mode
24h |HoE-35|"erCAT 0 to OXFFFF 16bits| - -
status code
29h |HOE-40[EOE selection | DisaPted Otol 16bits| During | Immed:
1: Enabled running | ately
Most
4 [significant ) During | Immedi-
2Ah |HOE-41 byte of EOE IP 0t0 255 16 bits running | ately
address
Second most
5 [significant . During | Immedi-
2Bh |HOE-42 byte of EOE IP 0to 255 16 bits running | ately
address
Second least
2¢h |HOE-43 significant 010255 16 bits During | Immedi-
byte of EOE IP running | ately
address
Least
4 [significant ) During | Immedi-
2Dh |HOE-44 byte of EOE IP 0t0 255 16 bits running | ately
address
200E Iv'lost‘ t Duri | di
e [significan . uring | Immedi-
2Eh |HOE-45 byte of EOE 0to 255 16 bits running | ately
subnet mask
Second most
2Fh |HoE-46 significant 010255 16 bits During | Immedi-
byte of EOE running | ately
subnet mask
Second least
- [significant ) During | Immedi-
30h [HOE-47 byte of EOE 0to 255 16 bits running | ately
subnet mask
Least
o /significant . During | Immedi-
31h |HOE-48 byte of EOE 0t0 255 16 bits running | ately
subnet mask
Most
significant . During | Immedi-
32h |HOE-49 byte of default 010255 16 bits running | ately
EOE gateway
Second most
o [significant ) During | Immedi-
33h | HOE-50 byte of default 010255 16bits running | ately
EOE gateway
Second least
¢ [significant . During | Immedi-
34h |HOE-51 byte of default 010255 16bits running | ately
EOE gateway




Appendix A List of Object Groups

Para. Group

Hex.

Dec.

Group

Index
Code

Para.
No.

Name

Description

Value Range

Default

Min.
Unit

Width

Change
Condition

Effective
Time

35h

HOE-52

Least
significant
byte of default
EOE gateway

0to 255

16 bits

During
running

Immedi-
ately

36h

HOE-53

Most
significant
byte of MAC
used by EOE

0 to 0x00FF

16 bits

37h

HOE-54

2nd byte of
MAC used by
EOE

0 to OxO0FF

16 bits

38h

HOE-55

3rd byte of
MAC used by
EOE

0 to Ox00FF

16 bits

39h

HOE-56

4th byte of
MAC used by
ECE

0 to Ox00FF

16 bits

3Ah

HOE-57

5th byte of
MAC used by
ECE

0 to OxO0FF

16 bits

3Bh

HOE-58

Least
significant
byte of MAC
used by EOE

0 to 0x00FF

16 bits

200E

HOE-60

Automatic
Ethernet

IP address
identification

0: Disabled
1: Enabled

Otol

16 bits

During
running

Immedi-
ately

3Eh

HOE-61

Most
significant
byte of
Ethernet IP
address

0to255

192

16 bits

During
running

Immedi-
ately

3Fh

HOE-62

Second most
significant
byte of
Ethernet IP
address

0to255

168

16 bits

During
running

Immedi-
ately

40h

HOE-63

Second least
significant
byte of
Ethernet IP
address

0to 255

16 bits

During
running

Immedi-
ately

41h

HOE-64

Least
significant
byte of
Ethernet IP
address

0to 255

16 bits

During
running

Immedi-
ately

42h

HOE-65

Most
significant
byte of
Ethernet
subnet mask

0to 255

255

16 bits

During
running

Immedi-
ately
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Para. Group
Hex. Dec. Name Description Value Range | Default MIn- | it Charjge Eﬁgctlve
Index| Para. Unit Condition| Time
G Code| No.
Second most
significant Durin Immedi-
43h |HOE-66 |byte of 0to 255 255 1 16 bits . s
Ethernet running | ately
subnet mask
Second least
significant Durin Immedi-
44h |HOE-67 |byte of 0t0255 255 1 16 bits runmngg ey
Ethernet
subnet mask
Least
significant . .
45h |HOE-68 byte of 0t0 255 0 1 16 bits| During | Immedi
Ethernet running | ately
subnet mask
Most
significant During | Immedi-
46h [HOE-69 |byte of default 0to255 192 1 16 bits . g
Ethernet running | ately
gateway
Second most
significant Durin Immedi-
47h |HOE-70|byte of default 0to 255 168 1 16 bits e
Ethernet running | ately
gateway
Second least
significant Durin Immedi-
48h |HOE-T1 byte of default 0t0255 0 1 16 bits g
200E Ethernet running | ately
gateway
Least
significant Durin Immedi-
49h |HOE-72 |byte of default 0t0255 1 1 16 bits ne
Ethernet running | ately
gateway
0:300 bps
1: 600 bps
2:1200 bps
3:2400 bps
Modbus baud |4: 4800 bps . During | Immedi-
51h |HOE-80 rate 5:9600 bps 0to9 o 1 16bits running | ately
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|
Modbus data |(8-E-1) . During | Immedi-
52h \HOE-81 format 2: 0dd parity, 1 stop bit 0to3 3 ! 16 bits running ately
(8-0-1)
3: No parity, 1 stop bit
(8-N-1)




Appendix A List of Object Groups

Para. Group
Hex. Dec. Name Description Value Range | Default MIn- | it Charjge Eﬁgctlve
Index| Para. Unit Condition| Time
G Code| No.
Modbus Durin Immedi-
53h |HOE-82{response 0to020 0 1 16 bits ng
delay running | ately
Modbus Durin Immedi-
54h |HOE-83|communication 0t0 600 0 1 16 bits ne
timeout running | ately
5Bh |HoE-90[M0dPUS 0t065535 |0 001 |16bits| - -
version No.
sch |Hoe-91| CANOPeN 0t065535 |0 001 |16bits| - -
version No.
200E -
CANlink .
5Dh [HOE-92 . 0to 65535 0 0.01 16 bits - -
version No.
5Eh |HOE-93|FNerCAT COE 0t065535 |0 001 |16bits| - -
version No.
5Fh |HoE-04|terCAT EOE 0t065535 |0 001 |16bits| - -
version No.
60h |HoE-95|ternet 0t065535 |0 001 |16bits| - -
version No.
61h |HOE-96 ),\("\SL version 0t065535 |0 001 |16bits| - -
B Parameters of axis 2
Para. Group
Hex. Dec. Name Description Value Range | Default Min- - yigith Char'wge Ef‘fgctwe
Tree | e, Unit Condition| Time
SR Code | No.
2800h/H00 Servo Motor Parameters
Next
01h |H00-00 [Motor code 0to 65535 14000 1 |16 bits| Atstop | power-
on
03h | Ho-02|CUstomized 0to OXFFFFFFFF| 0 1 |32bits| - -
motor code
05h | HO0-04|E"CO9er 0t0 65535 0 0.1 [16bits| - -
version No.
06h | Ho-0s | €t encoder 010 65535 0 1 |16bits| - -
motor code
Serial encoder . Next
09h | H00-08 tvoe 0to 65535 0 1 |16 bits| Atstop | power-
YP! on
0:220V . Next
2800 | 0Ah | H00-09 |[Rated voltage 1380V Otol 0 1 |16bits| Atstop | power-
) on
0.01 Next
0Bh | H00-10 |Rated power 1to 65535 75 k.W 16 bits| Atstop | power-
on
Next
0Ch | HO00-11 |Rated current 1t0 65535 470 0.01A |16 bits| Atstop | power-
on
0.01N Next
0Dh | HO0-12 |Rated torque 10 to 65535 239 : m 16 bits| Atstop | power-
on
. Next
0Eh |H00-13 :";:'L:Z“m 10t0 65535 716 0‘(:# N |16 bits| Atstop | power-
on
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Para. Group
Hex. Dec. Name Description Value Range | Default MIn e Charﬁge Eﬁgctlve
hdexiBParal Unit Condition| Time
Gren Code | No.
Next
OFh | H00-14 [Rated speed 100 to 6000 3000 | 1RPM |16 bits| Atstop | power-
on
Maximum Next
10h |HO0-15 100 to 6000 6000 | 1RPM |16 bits| Atstop | power-
motor speed on
Next
11h | Hoo-16 [Moment of 1t0 65535 130 %% ligbits| Atstop | power-
inertia kgem on
Number of Next
12h | H00-17 |pole pairs of 2 to 360 5 1 |16 bits| Atstop | power-
PMSM on
Next
Stator .
13h |H00-18| " 1t0 65535 500 |0.001 Q|16 bits| Atstop | power-
resistance
on
Next
14h | Hoo-19 [ 1065535 | 327 | %O |6bits| Atstop | power
inductance Lq mH on
Next
Stator 0.01 .
15h | H00-20 inductance Ld 1to0 65535 387 mH 16 bits| Atstop po(\)/\lxqer-
Linear 0.01 Next
16h | HO00-21 |back EMF 1to0 65535 3330 mV/ |16 bits| Atstop | power-
coefficient RPM on
2800 0.01 Next
Torque .
17h | H00-22 - 11065535 51 N'm/ |16 bits| Atstop | power-
coefficient Kt
Arms on
. Next
18h | Hoo-23|Flectrical 11065535 654 | OO 16 pits| Atstop | power-
constant Te ms on
. Next
19h | Hoo-24 | Mechanical 11065535 2 | %01 |16 pits| Atstop | power-
constant Tm ms on
Position offset Next
1Dh | H00-28 |of absolute 0104294967295 | 8192 1 |32 bits| Atstop | power-
encoder on
. Next
1Fh | Hoo-30 EnCoder 19: Inovance 20-bit 0toOXOFFF | 0x0013 | 1 |16bits| Atstop | power-
selection (Hex)|serial encoder on
PPRof Next
20h | H00-31 1t0 1073741824 | 8388608 | 1 PPR |32 bits| Atstop | power-
encoder on
Electrical Next
22h | HO00-33|angle of Z 0to 3600 1800 0.1° |16 bits| Atstop | power-
signal on
ercoder Nt
26h | H00-37 . 0 to OxFFFF 0 1 |16 bits| Atstop | power-
function on
setting bit
2801h/HO01: Servo Drive Parameters
01h | Ho1-go |MCY software 0t0 65535 0 01 |16bits| - -
2801 version
02h | Ho1-01| " GA software 0t0 65535 0 0.1 [16bits| - -
version




Appendix A List of Object Groups

Para. Group

Hex.

Dec.

Index

Group Code

Para.
No.

Name

Description

Value Range

Default

Min.
Unit

Width

Change
Condition

Effective
Time

03h

H01-02

FPGA
customized
No.

0to 65535

0.1

16 bits

04h

H01-03

CPUO software
version No.

0to 65535

0.1

16 bits

05h

HO1-04

CPU1 software
version No.

0to 65535

0.1

16 bits

08h

H01-07

Software test
version No.

0to 65535

0.01

16 bits

0Bh

H01-10

Drive unit
series number

3:S2R8
5:S5R5

0to 65535

16 bits

At stop

Next
power-
on

0Ch

HO01-11

Voltage class
of the drive
unit

0to 65535

220

1v

16 bits

0Dh

H01-12

Rated power
of the drive
unit

0to 1073741824

40

0.01
kw

32 bits

OFh

HO1-14

Maximum
output power
of the drive
unit

0to 1073741824

40

0.01
kw

32 bits

11h

H01-16

Rated output
current of the
drive unit

0to0 1073741824

280

0.01A

32 bits

13h
2801

H01-18

Maximum
output current
of the drive
unit

0to 1073741824

1010

0.01A

32 bits

15h

HO01-20

Carrier
frequency

4000 to 20000

8000

1Hz

16 bits

At stop

Next
power-
on

16h

H01-21

Dead zone
time

1t0 2000

200

0.01 ps

16 bits

At stop

Next
power-
on

17h

H01-22

D-axis
coupling
voltage
compensation
coefficient

0to 60000

500

0.1%

16 bits

During
running

Immedi-
ately

18h

H01-23

Q-axis

back EMF
compensation
coefficient

0to 60000

500

0.1%

16 bits

During
running

Immedi-
ately

19h

H01-24

D-axis current
loop gain

0to 20000

500

1Hz

16 bits

During
running

Immedi-
ately

1Ah

HO01-25

D-axis current
loop integral
compensation
factor

1to 10000

100

0.01

16 bits

During
running

Immedi-
ately

1Bh

H01-26

Current
sampling
Sinc3

filter data
extraction rate

0: Extraction rate 32
1: Extraction rate 64
2: Extraction rate 128
3: Extraction rate 256

Oto3

16 bits

At stop

Next
power-
on
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Para. Group
Hex. Dec. Name Description Value Range | Default MIn e Charﬁge Eﬁgctlve
oro hdexiBParal Unit Condition| Time
up Code | No.
Q-axis current . During |Immedi-
1Ch |H01-27 R 0 to 20000 500 1Hz |16 bits .
loop gain running | ately
Q-axis current
10h | Hoz-28|00P intesral 11010000 100 | 001 |16bits| Puring [immedi-
compensation running | ately
factor
Q-axis
coupling . .
1Eh | HO1-29 voltage 0t0 60000 500 | 0.1% |16 bits rﬁ::i"ng 'zzfd'
compensation e Y
coefficient
Bus voltage Next
1Fh |HO01-30| X g 500 to 1500 1000 | 0.1% |16 bits| Atstop | power-
gain tuning on
Minimum
turn-on time Next
20h | H01-31 |of bootstrap 0to 200 50 0.1 ps |16 bits| Atstop | power-
circuit lower on
bridge
Relative Next
21h | H01-32|gain of UV 1to 65535 32768 1 |16 bits| Atstop | power-
sampling on
IGBT over- o . During |Immedi-
23h | HO01-34 [temperature 0to 1500 950 0.1°C |16 bits runnin atel
threshold 8 Y
Current sensor Next
25h |HO01-36 range 0to 999999 2083 | 0.01A |32 bits| Atstop | power-
on
2801 FPGA phase Next
27h | Hor-3s "t 0t0 1000 900 | 0.1% |16 bits| Atstop | power-
protection on
threshold
DC bus
20h | Ho1-40 [Pvervoltage 0102000 420 | 1V [16bits| - -
protection
threshold
DC bus voltage Immedi-
2Ah | HO1-41 |discharge 0to 2000 380 1V |16 bits| Atstop atel
threshold Y
DC bus ) Immedi-
2Bh | H01-42 [undervoltage 0to 2000 200 1V |16 bits| Atstop atel
threshold Y
Next
Power supply |1: 1 kw .
2Ch |HO01-43 unit series No. |2: 2 kW 1to2 1 1 |16 bits| Atstop po(\)/\l/qer
Output power 0.01
2Dh | HO01-44 |of the power 0t0 1073741824 | 100 k'W 32 bits - -
supply unit
Maximum
2Fh | Hol-46 |°VPUt POWer oto1073741824| 150 | OO |3omies| - -
of the power kw
supply unit
Rated output
31h | Ho1-4g|curTentof the 0t01073741824| 320 | 0.0LA [32bits| - -
power supply
unit
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Para. Group
Hex. Dec. Name Description Value Range | Default MIn e Charﬁge Eﬁgctlve
hdexBParal Unit Condition| Time
Grene Code | No.
Over-
temperature
33h | Ho1.5|threshotd of 0to 1500 800 | 0.1°C |16bits| During |immedi-
the power running | ately
supply
module
D-axis
proportional . -
35h | HO1-52 |gainin 01020000 | 2000 | 1Hz |16bits| DUTing [Immedi
running | ately
performance
priority mode
D-axis integral
36h |Ho1-53 (82" ™" 11010000 100 | 001 |16bits| Puring |Immedi
performance running | ately
priority mode
Q-axis
proportional . .
37h | H01-54 |gain in 0t0 20000 2000 | 1Hz |16bits| Puring |[Immedi
running | ately
performance
priority mode
Q-axis integral
38h |Ho1-55 82" " 1t0 10000 100 | 001 |16bits| Duing |immedi-
performance running | ately
2801 priority mode
Current
loop low- Next
39h |HO01-56 0to 65535 11000 | 1Hz |16 bits| Atstop | power-
pass cutoff on
frequency
Maximum
3Ah |Ho1-57 |V Putcurrent 0t01073741824| 480 | 0.0LA |32bits| - -
of the power
supply unit
Serial
encoder data 0.001 Next
3Ch | HO1-59 |transmission 0to 2000 0 ) s 16 bits| Atstop | power-
compensation u on
time
FPGA
. . Next
3Dh | H01-60 scheduling 10:32 kHz Otol 1 1 |16 bits| Atstop | power-
frequency 1:16 kHz on
selection
Comma_nd 0: 4 kHz Next
scheduling .
3Eh |HO1-61 1:2 kHz O0to2 2 1 |16 bits| Atstop | power-
frequency
X 2:1kHz on
selection
Voltage class
48h | HO1-71 |of the power 0to 65535 220 1V |16 bits - -
supply unit
2802h/H02 Basic Control Parameters
0: Speed mode
1: Position mode
Control mode |2: Torque mode . Immedi-
2802 | 01h |HO02-00 selection 9: EtherCAT mode 0to 255 9 1 |16 bits| Atstop ately
255: This axis is not
used.
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Para. Group
Hex. Dec. Name Description Value Range | Default MIn it Charﬁge Eﬁgctlve
hdexiBParal Unit Condition| Time
Greue Code | No.
0: Incremental mode
Absolute 1: Absolute position Next
02h | H02-01 |system linear mode 0to2 0 1 |16 bits| Atstop | power-
selection 2: Absolute position on
rotation mode
0: CCW direction as Next
Rotation the forward direction )
03h | H02-02 direction 1: CW direction as the Otol 0 1 |16 bits| Atstop | power-
forward direction on
0: Coast to stop,
keeping de-energized
state
1: Stop at zero speed, .
08h |Ho-07 |[S1OP modeat | ine position lock 0to2 1 1 |16bits| Atstop |™Med-
overtravel state ately
2: Stop at zero speed,
keeping de-energized
state
0: Coast to stop,
keeping de-energized
state .
09h | Ho2-08 |S10P Modeat |y g o keeping 0to2 0 1 |16bits| Atstop |™Med-
No. 1 fault : ately
de-energized state
2: DB Stop, keeping DB
state
2802 Delay from
brake During |{Immedi-
0Ah | H02-09 |output ON 0to 500 250 1ms |16 bits .
to command running | ately
received
Delay from
0Bh | Hop-10 [Prake output 500 1000 150 | 1ms |16bits| During |immedi-
OFF to motor running | ately
de-energized
Motor speed
threshold at During |{Immedi-
0Ch | H02-11 |brake output 20 to 3000 30 1RPM |16 bits running | ately
OFF in rotation
state
Delay from
S-ONOFFto During |[Immedi-
0Dh | H02-12 |brake output 1to 1000 500 1ms |16 bits running | ately
OFF in rotation
state
0: Output warning
Warning information Immedi-
10h | H02-15 |display on the [Immediately Otol 0 1 |16 bits| Atstop ately
keypad 1: Not output warning
information
11h | H02-16 |Brake switch | OFF Otol 0 1 |16bits| Atstop |Mmedi
1:ON ately
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Para. Group
Hex. Dec. Name Description Value Range | Default MIn e Charﬁge Eﬁgctlve
hdexiBParal Unit Condition| Time
e Code | No.
Permissible
minimum
16h |Ho2-21 | esistance 101000 4 | 10 |16bits| - -
of the
regenerative
resistor
Heat
10h | Hop-24 |dissipation 10t0 100 30 | 0.01% |16 bits| Atstop |MTed
coefficient of ately
the resistor
1: External, naturally
Regenerative ventilated
1Ah | H02-25 |resistor 2 Bxternal, forced air 1to3 3 1 |16bits| Atstop |mmedF
selection cooling ) ately
3: No regenerative
resistor needed
Power of
18h |Ho2-26emal 1t0 65535 40 | 1kw |16bits| Atstop | MM
regenerative ately
2802 resistor
Resistance
1ch | Hoa-p7 [of &xternal 1t0 1000 50 10 |16bits| Atstop |MMed
regenerative ately
resistor
1Fh | H02-30 |User password 0to 65535 0 1 |16 bits D“”T‘g Immed-
running | ately
0: No operation
System 1: Restore default Immedi-
20h | H02-31 |parameter - 0to2 0 1 |16 bits| Atstop
initialization TN ately
2: Clear fault records
Selection of During |Immedi-
21h | H02-32 [parameters in 0to 99 50 1 |16 bits running | ately
group HOB
Keypad . .
24h | H02-35 |data refresh 0t0 20 0 | 1Hz |16bits| During |immedi
running | ately
frequency
2Ah | Ho2-41|F2ctory 0t0 65535 0 1 |16bits| During |immedi-
password running | ately
2803h/H03 Terminal Input Parameters
Consisting of three
digits, with the first
one (from left to right)
indicating the axis
number and the last
two indicating the
terminal function.
The last two digits are
2803 | 03h | HO3-02 DIlfu'nctlon defined as _fo_llows: 0to 65535 0 1 li6bits Dur|'ng Atstop
selection 0: No definition running
01: S-ON
14: Positive limit
switch
15: Negative limit
switch
31: Home switch
38: Touch probe 1
39: Touch probe 2
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Para. Group
Hex. Dec. Name Description Value Range | Default MIn e Charﬁge Eﬁgctlve
hdexiBParal Unit Condition| Time
e Code | No.
0: Active low
1: Active high
2: Rising edge-
0sh | Hoz-03 D!t logic triggered Oto4 0 1 |16bits| PUTE | At stop
selection 3: Falling edge- running
triggered
4: Rising/Falling edge-
triggered
. 0to 39 .
05h m}mi@ﬂﬁm See the description of | 0o 65535 0 1 MMsﬁmE At stop
H03-02 for details.
DI2 logi Oto4 Duri
06h |H03-05| " °8C Seethedescriptionof | 0to4 0 1 |16bits rui:i"ngg Atstop
H03-03 for details.
. 0to 39 .
07h m}%iﬁﬂﬂm See the description of | 0o 65535 0 1 mmSzﬂﬁ At stop
HO03-02 for details.
DI3 logi Oto4 Duri
08h | H03-07 sele:tigcgi See the description of Oto4 0 1 |16 bits rui:inngg At stop
H03-03 for details.
. 0to 39 .
09h | H03-08 SD:lleiliinocr:Ion See the description of 0to 65535 0 1 |16 bits rzlri:lnngg At stop
H03-02 for details.
DI4 logic Otod _— .. | During
0Ah | HO03-09 selection See the description of Oto4 0 1 |16 bits running At stop
H03-03 for details.
. 0to 39 .
2803 0Bh | H03-10 Sellsef;?;:on See the description of 0to 65535 0 1 |16 bits rﬁ:‘\:rni At stop
H03-02 for details.
DI5 logic Otod -, | Dpuring
0Ch |HO03-11 selection See the description of Oto4 0 1 |16 bits running At stop
H03-03 for details.
. 0to39 .
0Dh | H03-12 E;fefcut?:;'on See the description of | 0t0 65535 0 1 |16bits rz::?ngg At stop
H03-02 for details.
DI6 logic Oto4 - . During
OEh |HO03-13 selection See the description of Oto4 0 1 |16 bits running At stop
H03-03 for details.
. 0to39 .
OFh |H03-14 Eg;i?::on See the description of | 0t0 65535 0 1 |16bits rﬁ::i”ngg At stop
H03-02 for details.
DI7 logic Oto4 - . During
10h |HO03-15 selection See the description of Oto4 0 1 |16 bits running At stop
H03-03 for details.
. 0to39 .
11h |HO3-16 Sﬁeg?;:m See the description of | 0o 65535 0 1 |16bits rﬁ::i"ngg At stop
H03-02 for details.
DI8 logic Otod - . During
12h | H03-17 celection See the description of Oto4 0 1 |16 bits running At stop
H03-03 for details.
. 0to 39 .
13h |H03-18 E;?eﬁ?;:"” See the description of | 0o 65535 0 1 |16bits rﬂi:i"ngg At stop
H03-02 for details.
DI9 logic Otod - . During
14h | H03-19 celection See the description of Oto4 0 1 |16 bits running At stop
HO03-03 for details.
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Para. Group
Hex. Dec. Name Description Value Range | Default MIn e Charﬁge Eﬁgctlve
hdexiBParal Unit Condition| Time
Gren Code | No.
. 0to 39 .
whkmaoiaﬁxm”S%mummmmd 0t0 65535 0 1 MMsPﬂf At stop
H03-02 for details. 5 s
. Oto4 .
16h mwliaﬁf See the description of Oto4 0 1 MMszﬂf At stop
H03-03 for details. &
. 0to 39 .
17h | H03-22 E;llelcilij:;tlon See the description of 0to 65535 0 1 |16 bits rﬁi:inng At stop
H03-02 for details. g
. Oto4 .
18h | H03-23 Sgllelclt?f: See the description of Oto4 0 1 |16 bits rﬁi:inng At stop
H03-03 for details. s
. 0to 39 .
19h | H03-24 Selllech;;;tlon See the description of 0to 65535 0 1 |16 bits rzlrJ\:inng At stop
H03-02 for details. s
. Oto4 .
1Ah | H03-25 _E,);llezci?frlwc See the description of Oto4 0 1 |16 bits rzlri:inng At stop
H03-03 for details. s
. 0to 39 .
1Bh |H03-26 Selll:ci?;;tlon See the description of 0to 65535 0 1 |16 bits rﬁ:l\:inng At stop
H03-02 for details. &
. Oto4 .
1Ch |H03-27 Eelll:clt(i)og: See the description of Oto4 0 1 |16 bits rﬁlt'::;qng At stop
H03-03 for details. e
. 0to39 .
1Dh | HO3-28 E;ll:;;:rft'm See the description of | 0t0 65535 0 1 |16bits rﬁ::?ng At stop
H03-02 for details. e
. Oto4 .
2803 | 1Eh Hwa9iﬁﬁi: See the description of 0to4 0 1 |16bits ﬂﬂf At stop
H03-03 for details. e
. 0to39 .
1Fh m}%ifﬁxmnS%mMammmd 0t0 65535 0 1 mmsfmf At stop
ec H03-02 for details. u 8
- Oto4 .
20h |H03-31 sDelll:cE:i)og: See the description of Oto4 0 1 |16 bits rD::inng At stop
H03-03 for details. 5 g
. 0to 39 .
21h H%SZiiﬁxmnS%ﬂwMKWMmd 0t0 65535 0 1 |16bits Pﬂf At stop
H03-02 for details. 5 g
. Oto4 .
22h | HO03-33 Eelllfclt(i)frlwc See the description of Oto4 0 1 |16 bits rla::inng At stop
H03-03 for details. &
. 0to 39 .
Bhkm34ii$xmn5%mummMmd 0t0 65535 0 1 MMszﬂf At stop
H03-02 for details. &
. Oto4 .
24h | HO03-35 illgclt?og: See the description of Oto4 0 1 |16 bits rﬁi:?ng At stop
HO03-03 for details. s
. 0to 39 .
25h H%%GiﬁﬁxmnS%ﬁwwxmmmﬁ 0t0 65535 0 1 |16bits ﬁﬂf At stop
HO03-02 for details. s
. Oto4 .
26h | H03-37 _E,);ll:clt?c%: See the description of Oto4 0 1 |16 bits rzlri:inng At stop
H03-03 for details. s
. 0to 39 .
27h | H03-38 E);lljci?;r::tlon See the description of 0to 65535 0 1 |16 bits rzlri:inng At stop
H03-02 for details. &
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Para. Group
Hex. Dec. Name Description Value Range | Default MIn it Charﬁge Eﬁgctlve
hdexiBParal Unit Condition| Time
Grene Code | No.
. Oto4 .
28h | H03-39 Isjelll:clt(i)f: See the description of Oto4 0 1 |16 bits rD::inng At stop
H03-03 for details. 5 s
. 0to 39 .
29h | H03-40 E;lzfci?:;t'on See the description of | 0o 65535 0 1 |16bits rﬂi:i"ng At stop
H03-02 for details. g
. Oto4 .
2Ah | H03-41 E;lzeoclt(i)fr:c See the description of Oto4 0 1 |16 bits rﬁi:inng At stop
H03-03 for details. &
. 0to 39 .
2Bh | H03-42 Sglzelci?:;tlon See the description of 0to 65535 0 1 |16 bits rﬁi:inng At stop
HO03-02 for details. s
. Oto4 .
2Ch | H03-43 sl,);lzelcit?f: See the description of Oto4 0 1 |16 bits rzlrJ\:inng At stop
H03-03 for details. s
. 0to 39 .
2803 | 2Dh |HO03-44 E);fezci?;r::tlon See the description of 0to 65535 0 1 |16 bits rzlri:inng At stop
H03-02 for details. s
. Oto4 .
2Eh | HO03-45 _E,)ellzjclt(i)c%rlwc See the description of Oto4 0 1 |16 bits rﬁ:l\:inng At stop
H03-03 for details. s
. 0to 39 .
2Fh | H03-46 Eg:ci?;r::tlon See the description of 0to 65535 0 1 |16 bits rﬁlt'::;qng At stop
H03-02 for details. €
. Oto4 .
30h | H03-47 E;f:clt(l’ogr'f See the description of 0to 4 0 1 |16bits rﬁ::?ng At stop
H03-03 for details. €
. 0to39 .
31h |H03-48 Eg:cil?':;t'on See the description of | 0t0 65535 0 1 |16bits rﬁ::i"ng At stop
H03-02 for details. e
. Oto4 .
32h |H03-49 E;f“clt?f: See the description of 0to4 0 1 |16bits rD::i"ng At stop
© H03-03 for details. ! 8
2804h/H04 Terminal Output Parameters
Consisting of three
digits, with the first
one (from left to right)
indicating the axis
number and the last
two indicating the
01h | Ho4-o |POL function jterminal function. 0t0 65535 0 1 |16bits| PUINE | At stop
selection The last two digits are running
defined as follows:
0: No definition
2804
01: Servo ready
02: Motor rotating
10: Warning
11: Fault
0: Output low (L)
level upon valid logic
DO1 logic (optocoupler ON) . During
02h | H04-01 selection 1: Output high (H) Otol 0 1 |16bits running Atstop
level upon valid logic
(optocoupler OFF)
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Para. Group
Hex. Dec. Name Description Value Range | Default Min. | ;g | Change |Effective
Unit Condition| Time
Grou Index | Para.
P Code | No.
. Oto1l .
03h |H04-02 Egj;‘i‘g;“m See the description of | 0o 65535 0 1 |16bits rD::i"ng At stop
H04-00 for details. 5 s
. Otol .
04h mw3$§$§ See the description of Otol 0 1 MMszﬂf At stop
H04-01 for details. &
. Otoll .
5h | H04-04 Eg:;‘i‘;ftw” See the description of | 0o 65535 0 1 |16bits rzi:?ng At stop
H04-00 for details. &
. Otol .
6h HMOS$Z$: See the description of 0Otol 0 1 16Ws£$$ At stop
H04-01 for details. €
. Otoll .
Th | H04-06 po4 fgnchon See the description of 0to 65535 0 1 |16 bits Dur|'ng At stop
selection . running
2804 HO04-00 for details.
. Otol .
8h | H04-07 Isjj:clt?c%: See the description of Otol 0 1 |16 bits rﬁi:inng At stop
H04-01 for details. s
. Otoll .
oh |H04-08 2;5;;;5“0” See the description of | 0to 65535 0 1 |16bits ﬁﬁ:gf At stop
H04-00 for details. s
. Otol .
0Ah | H04-09 Sj:clt(i)c%: See the description of Otol 0 1 |16 bits rzlri:inng At stop
H04-01 for details. s
. Otoll .
0Bh | HO04-10 Sjscilij;:lon See the description of 0to 65535 0 1 |16 bits rﬁ:l\:inng At stop
H04-00 for details. s
. Otol .
0Ch |HO04-11 Ejjclt?fr See the description of Otol 0 1 |16 bits rﬁi:;qng At stop
H04-01 for details. €
2805h/HO05 Position Control Parameters
First-order .
: . Immedi-
05h | H05-04 |low-pass filter 0to 65535 0 0.1 ms |16 bits| At stop atel
time constant Y
Moving Immedi-
07h | H05-06 |average filter 0to 1280 0 0.1 ms |16 bits| At stop atel
time constant Y
0: No speed
feedforward
Speed 1: Internal speed Immedi-
14h | H05-19 |feedforward |, P 0to2 1 1 |16 bits| Atstop
control feedforward ately
2:60B1 used as speed
2805 Duration limit feedforuard During |Immedi-
24h | H05-35 . 0to 65535 50000 | 0.01s |16 bits . &
of homing running | ately
Position offset
in absolute Next
2Fh | H05-46 |position linear 0to 4294967295 0 1 |32 bits| Atstop | power-
mode (low 32 on
bits)
Position offset
in absolute Next
31h | H05-48 |position linear ~2147483648 to 0 1 |32 bits| Atstop | power-
. +2147483647
mode (high 32 on
bits)
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Para. Group
Hex. Dec. Name Description Value Range | Default MIn e Charﬁge Eﬁgctlve
hdexiBParal Unit Condition| Time
Grene Code | No.
Mechanical Immedi-
33h | H05-50 |gear ratio 11065535 1 1 |16 bits| Atstop
ately
(numerator)
Mechanical Immedi-
34h | HO5-51 |gear ratio 1to 65535 1 1 |16 bits| Atstop
R ately
(denominator)
Pulses
per load
revolution .
i . Immedi-
35h | H05-52 |in absolute 0to 4294967295 0 1p |32bits| Atstop
2805 " ately
position
rotation mode
(low 32 bits)
Pulses
per load
revolution Immedi-
37h | H05-54 |in absolute 0to 128 0 1p |[32bits| Atstop atel
position Y
rotation mode
(high 32 bits)
2806h/H06 Speed Control Parameters
Speed 0: Keypad Immedi-
03h | H06-02 |reference 1: Multi-speed Otol 0 1 |16 bits| Atstop atel
source reference Y
0ah | Hog-03|>Peed 60000 +6000 | 200 | LRPM |16bits| DUning immedi-
reference running | ately
Acceleration
06h | Hoe-05|"aMP time 0t0 65535 0 | 1RPM|16bits) During [immedi-
of speed running | ately
reference
Deceleration
07h | Hoe-06|12MP time 0t0 65535 0 | 1RPM |16 bits| During |Immedi-
of speed running | ately
reference
Forward . During |{Immedi-
09h | H06-08 . 0 to 6000 6000 | 1 RPM |16 bits .
2806 speed limit running | ately
0Ah | Hog-09 | REVerse speed 00 6000 6000 | 1RPM |16 bits| Duning Immedi-
limit running | ately
0: No torque
feedforward
Torque 1: Internal torque buring limmedi-
0Ch |HO06-11 |feedforward |feedforward 0to2 1 1 |16 bits running atel
control 2:60B2 used as 8 Y
external torque
feedforward
Acceleration buring limmedi-
0Dh | H06-12 |ramp time of 0t0 65535 10 | 1ms |16bits ng
. running | ately
jog speed
11h | Hoe-16 | Moter speed 0t0 1000 20 | 1RPM |16bits| During immedi-
threshold running | ately
2807h/HO7 Torque Control Parameters
Torque
2807 | 04h | Ho7-03|ference -3000t0+3000 | 0 | 0.1% |16bits| Curing [Immedi-
set through running | ately
keypad
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Para. Group
Hex. Dec. Name Description Value Range | Default MIn e Charﬁge Eﬁgctlve
hdexiBParal Unit Condition| Time
Gren Code | No.
Torque . .
06h | H07-05 |reference filter 010 3000 79 | %O |16 pits| During Immedi-
time constant ms running | ately
2nd torque . .
07h | H07-06 |reference filter 0103000 79 | %O |16 pits| During Immedi-
time constant ms running | ately
Internal During |Immedi-
0Ah | HO7-09 |forward 0to 3000 3000 | 0.1% |16 bits ng
torque limit running | ately
Internal During |Immedi-
0Bh | HO7-10 |reverse torque 0to 3000 3000 | 0.1% |16 bits . &
limit running | ately
10h | Ho7-15|EMeTBENSY 0't0 3000 1000 | 0.1% |16bits Luring Immedi-
stop torque running | ately
Internal speed During limmedi-
14h | HO7-19 |limitin torque 0 to 6000 3000 | 1RPM |16 bits . &
control running | ately
2807 Internal
15h | Ho7-20|feverse speed 0106000 | 3000 | 1RPM |16 bits| DUring [immedi-
limitin torque running | ately
control
Reference
16h | Hor-21 |Yaluefor 010 3000 0 | 01% |16bits| Puring |immedi
torque running | ately
reached
Torque output
when torque During |[Immedi-
17h | HO7-22 |reached DO 0 to 3000 200 0.1% |16 bits . g
signal turned running | - ately
on
Torque output
when torque During |Immedi-
18h | HO7-23 |reached DO 0to 3000 100 0.1% |16 bits . &
signal turned running | ately
off
2808h/H08 Gain Parameters
Speed loop ) During |Immedi-
0lh |HO08-00|"". 1t0 20000 250 0.1 Hz |16 bits .
gain running | ately
Speed loop . .
02h | H08-01 |integral time 15t051200 | 3183 | OO |1gpits| During |Immedi-
constant ms running | ately
03h | Ho-02|"ositionloop 0020000 400 | 0.1Hz |16 bits| During |immedi-
2808 gain running ately'
0ah | Hos-03|2"d sPeed 1t0 20000 400 | 0.1Hz |16 bits| During |immedi-
loop gain running | ately
2nd speed . .
05h | H08-04 |loop integral 15t051200 | 2000 | %01 |16 bits During Immedi-
- ms running | ately
time constant
2nd position . During |Immedi-
06h | H08-05 R 0 to 20000 640 0.1 Hz |16 bits .
loop gain running | ately
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Para. Group
Hex. Dec. Name Description Value Range | Default MIn it Charﬁge Eﬁgctlve
hdexiBParal Unit Condition| Time
Greue Code | No.
0: Fixed at the 1st
gain, P/PI switchover
performed through
2nd gain bit26 of 60FE During |Immedi-
09h | H08-08 modge 1: Switchover between| ~ 0to1 1 1 |16bits running i
the 1st gain and 2nd 3 Y
gain activated based
on the condition
defined by H08-09
0: Fixed at the 1st gain
(PS)
2: Torque reference
value too large (PS)
3: Speed reference
value too large (PS)
4: Speed reference
change rate too large
. (PS)
Gain 5: Threshold of speed During |{Immedi-
0Ah | H08-09 [switchover > P 0t0 10 0 1 |16bits| u"'e
condition reference (PS) running | ately
6: Position deviation
too large (P)
7: Position reference
available (P)
8: Positioning
unfinished (P)
2808 9: Actual speed (P)
10: Position reference
+Actual speed (P)
Gain During |Immedi-
0Bh | H08-10 |switchover 0to 10000 50 0.1 ms |16 bits . g
running | ately
delay
Gain During |Immedi-
0Ch | H08-11 |switchover 0t0 20000 50 1 |16bits| ~urne '
running | ately
level
Gain During |Immedi-
0Dh | H08-12 |switchover 0 to 20000 30 1 |16 bits . &
. running | ately
hysteresis
Position gain During |Immedi-
OEh | HO08-13|switchover 0 to 10000 30 0.1 ms |16 bits . &
) running | ately
time
10h | Hog-15|-02d inertia 0t0 12000 100 | 001 |16bits| During |Immedi
ratio running | ately
Speed
13h | Hos-1g |feedforward 0t0 6400 5o | %0 |1gpits| During |Immedi-
filter time ms running | ately
constant
Speed During |Immedi-
14h | H08-19 |feedforward 0'to 1000 0 | 0.1% |16bits ng
. running | ately
gain
Torque
15h | Hos-20 |feedforward 00 6400 50 | 00 |1gpits| Duing immedi-
filter time ms running | ately
constant
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Para. Group
Hex. Dec. Name Description Value Range | Default MIn it Charﬁge Eﬁgctlve
hdexiBParal Unit Condition| Time
G Code | No.
Torque During |Immedi-
16h | H08-21 |feedforward 0to 2000 0 0.1% |16 bits .
X running | ately
gain
0: Average filtering
of speed feedback
inhibited
1: 2 times of average
filtering of speed
feedback
Speed 2: 4 times of average Immedi-
17h | H08-22 |feedback filter [filtering of speed Oto4 0 1 |16 bits| Atstop
. ately
selection feedback
2808 3:8times of average
filtering of speed
feedback
4: 16 times of average
filtering of speed
feedback
Cutoff
frequency . .
18h |H08-23 |of speed 100104000 | 4000 | 1Hz |16bits| During [immedi-
running | ately
feedback low-
pass filter
19h | Hog-24 |PDFF contrel 0101000 | 1000 | 0.1% |16bits| DUfiNg |Immeds-
coefficient running | ately
2809h/H09 Gain auto-tuning Parameters
0: Disabled, gain
parameters adjusted
manually
1: Standard gain auto-
tuning mode, gain
Gain auto- parameters adjusted During |Immedi-
01lh |H09-00 tuning mode automatically based 0to2 0 1 |16 bits running | ately
on the stiffness level
2: Positioning
mode, gain
parameters adjusted
automatically based
on set stiffness level
02h | H09-01 [Stiffness level 0to31 12 1 |16bits| During |immedi-
2809 running | ately
0: Adaptive notch no
longer updated
1: One adaptive notch
activated (3rd notch)
2: Two adaptive
notches activated (3rd
. and 4th notches) . .
03h | H09-02 Adaptive 3: Resonance point Oto4 0 1 |16 bits Durl_ng Immedi-
notch mode tested only (displayed running | ately
in H09-24)
4: Adaptive notch
cleared, parameters
of 3rd and 4th notches
restored to default
values
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Para. Group
Hex. Dec. Name Description Value Range | Default Min. | ;g | Change |Effective
hdexiBParal Unit Condition| Time
e Code | No.
0: Online auto-tuning
disabled
1: Online auto-tuning
enabled, changing
Online inertia |slowly buring limmedi-
04h | H09-03 |auto-tuning  |2: Online auto-tuning Oto3 0 1 |16 bits X g
. running | ately
mode enabled, changing
normally
3: Online auto-tuning
enabled, changing
quickly
0: Manually set
parameters of low-
Low-
frequency resonance
frequency suppression filter During |Immedi-
05h | H09-04 resonance ppressior Otol 0 1 |16bits| D8
. 1: Automatically set running | ately
suppression
parameters of low-
mode
frequency resonance
suppression filter
Offline inertia ?;:Z:il\tgfriaannd ular Immedi-
06h | H09-05 |auto-tuning |5 g Otol 0 1 |16bits| Atstop
mode wave mode ately
1: JOG mode
Maximum
o7h | Hog-06 |*Peed f 100 to 1000 500 | 1RPM |16 bits| Atstop |™Med"
inertia auto- ately
tuning
2809 Time
constant for
accelerating to Immedi-
08h | H09-07 [the maximum 20 to 800 125 1ms |16 bits| Atstop atel
speed during Y
inertia auto-
tuning
09h | Hoo-0g |!"ertia auto- 50t010000 | 800 | 1ms |16bits| Atstop |™Med"
tuning interval ately
Number
of motor
0Ah | H09-09 |revolutions 0to 65535 0 0.01 |16 bits - -
per inertia
auto-tuning
oDh | Hog-12 |Freauency of 50t04000 | 4000 | 1Hz |16bits| Duning immedi-
the 1st notch running | ately
OEh | Hoo-13 |Vidth levelof 0t020 2 1 |16bits| Puring [immedi-
the 1st notch running | ately
OFh | Hoo-14 |Depth levelof 0to99 0 1 |16bits| During Immedi-
the 1st notch running | ately
10h | Hog-15|Frequency of 50t04000 | 4000 | 1Hz |16bits| DUning immedi-
the 2nd notch running | ately
Width level of .. | During |Immedi-
1th [HO9-16|, o " 0t020 2 1 |16bits running | ately
Depth level of . During |Immedi-
12h |H09-17 the 2nd notch 0to99 0 1 |16 bits running | ately
13h | Hoo-1g| Teduency of 50t04000 | 4000 | 1Hz |16bits| Duning immedi-
the 3rd notch running | ately
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Para. Group
Hex. Dec. Name Description Value Range | Default MIn e Charﬁge Eﬁgctlve
hdexiBParal Unit Condition| Time
Gren Code | No.
14h | Hog-19| Vidth level of 0t020 2 1 |16bits| Puring [immedi-
the 3rd notch running | ately
15h | Hog-20|PePth levelof 0to99 0 1 |16bits| During Immedi-
the 3rd notch running | ately
16h | Hog-p1 |requencyof 50 to 4000 4000 | 1Hz |16bits| Puring [immedi-
the 4th notch running | ately
Width level of .. | During |Immedi-
17h [HO9-22 | 0t020 2 1 |16bits running | ately
Depth level of ) During |Immedi-
18h |H09-23 the 4th notch 01099 0 1 |i6bits running | ately
Auto-tuned
19h | H09-24 |resonance 0to 2000 0 1Hz |16 bits - -
frequency
Torque
1Fh | Hog-30 | Histurbance ~1000t0+1000 | 0 | 0.1% |16bits| U8 [Immedi
compensation running | ately
gain
Filter time
constant ; )
20h | H09-31 [of torque 002500 50 | %0 |1gpits| During |Immedi-
. ms running | ately
disturbance
2809
observer
Constant
21h |Hog-32 [Or9ue ~1000t0+1000 | 0 | 0.1% |16bits| U8 [Immedi-
compensation running | ately
value
Forward
friction | During |Immedi-
22h | H09-33 . -1000 to +1000 0 0.1% |16 bits .
compensation running | ately
value
Reverse
friction .. | During |Immedi-
23h | H09-34 . -1000 to +1000 0 0.1% |16 bits .
compensation running | ately
value
Frequency of . )
27h | H09-38 |low-frequency 10t0 1000 1000 | 0.1 Hz |16 bits| Puring |Immedi
running | ately
resonance
Low-
frequency Immedi-
28h | H09-39 |resonance 0to 10 2 1 |16 bits| Atstop atel
frequency Y
filter
280Ah/HOA Fault and Protection Parameters
0: Enable phase loss
fault and inhibit phase
Powerinput |loss warning During |[Immedi-
0lh |HOA-00 |phase loss 1: Enable phase loss Oto2 0 1 |16 bits . &
) ) running | ately
protection fault and warning
2: Inhibit phase loss
fault and warning
2808 0: Disable absolute
position limit
Absolute 1: Enable absolute immedi-
02h |HOA-01 ition limit position limit Oto2 0 1 |16 bits| Atstop el
position iMIt 15 Enable absolute ately
position limit after
homing
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Para. Group
Hex. Dec. Name Description Value Range | Default MIn it Charﬁge Eﬁgctlve
Index | Para. Unit Condition| Time
Grene Code | No.
0: Disable power-off
memory
Power-off i;::qillj'le powerel During |[Immedi-
04h | HOA-03 |memory nory 0to2 0 1 |16bits ng
} 2: Disable power- running | ately
selection
off memory and
hide control power
undervoltage fault
Motor
0sh | Hoa-04|0verioad 50t0 300 100 | 1 |16bits| Atstop MM
protection ately
gain
o7h | Hoa-06 |M1o" 010400 0 1 |16bits| Atstop |MMed"
overload level ately
0: Not perform UVW
phase sequence auto-
UVW phase  |tuning during angle
7 |s€quence auto-tuning . During |Immedi-
08h | HOA-07 auto-tuning  |1: Perform UVW phase Otol ! 1 |16bits running | ately
selection sequence auto-tuning
during angle auto-
tuning
09h | Hoa-0g|Overspeed 0to 10000 0 | 1RPM |16bits| DUring |immedi-
threshold running | ately
Runaway A . .
0Dh | HOA-12 |protection  |*: Disable Otol 1 1 |16bits| Puring |Immedi
selection 1:Enable running | ately
280A 0: Auto-tuning with Z
signal
1: Jog auto-tuning
Initial angle  |without Z signal Immedi-
OEh |HOA-13|auto-tuning  |2: Auto-tuning of 0to3 0 1 |16 bits| Atstop atel
mode voltage input Y
3: Angle auto-tuning
of voltage input with Z
signal
10h | Hoa-15 | Moter rotation 1t0 1000 5 | 1RPM |16bits| During immedi-
threshold running | ately
Threshold for
low-frequency . )
11h |HOA-16 |resonance 1to 1000 5 1p |16bits buring Immedi-
position running | ately
deviation
Filter time During |Immedi-
14h | HOA-19 |constant of 00630 200 | lus |16bits ng
touch probe 1 running | ately
Filter time During |Immedi-
15h | HOA-20 |constant of 0to 630 200 1lus |16 bits . &
touch probe 2 running | ately
Next
STO function |0: Enable STO function .
16h |HOA-21 switch 1- Hide STO function Otol 0 1 |16 bits| Atstop po:;er—
. Next
17h |HOA-22 ::tgerrr‘fi-r::lta 0to3 1 1 |16bits| Atstop | power-
on
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Para. Group
Hex. Dec. Name Description Value Range | Default Min. | ;g | Change |Effective
Unit Condition| Time
Grou Index | Para.
P Code | No.
. . Next
18h HM23zzymmmr 0to3l 15 | 125ns|16bits| Atstop | power-
on
Filter time
constant of Immedi-
1Ah | HOA-25 |displayed 0to 5000 50 1ms |16 bits| Atstop atel
speed Y
feedback
0: Not hide motor
overload warning
Motor (Er.909) and fault immedi-
1Bh | HOA-26 |overload (Er.620) Otol 0 1 |16 bits| Atstop atel
selection 1: Hide motor overload Y
280A warning (Er.909) and
fault (Er.620)
Time window
of locked During |{Immedi-
21h |HOA-32 [rotor over- 10 to 65535 200 1ms |16 bits . &
running | ately
temperature
protection
Locked
2h |Hoa-33 rotor over- 0: Shielded 0tol 1 1 |16bits Durl_ng Immedi-
temperature |1: Enabled running | ately
protection
Encoder multi- . .
25h | HOA-36 |turn overflow | Nothide Otol 0 1 |16bits| Atstop |MMECF
1: Hide ately
fault
280Bh/HOB Monitor Parameters
01h | Hog-0 [Actual motor -9999t0+9999 | 0 | 1RPM |16bits| - -
speed
02h |Hos-01|°Peed -9999t0+9999 | 0 | 1RPM |16bits| - .
reference
Internal
03h |HOB-02 torque -3000 to +3000 0 0.1% |16 bits - -
reference
04h | Hog-03 | Monitored DI 0to OXOOFFFFFF | 0 1 |32bits|] - -
status
06h | HoB-05|Monitored DO 0o OXFFFF 0 1 |16bits| - -
status
Absolute
" -2147483648 to .
08h |HOB-07 pos:lo: 12147483647 0 1p |32bits - -
2808 ;lloeuch:nical
0Ah |HO0B-09 0to 3600 0 0.1° |16 bits - -
angle
0Bh | Hog-10 Frectrical 0103600 0 01° |16bits| - -
angle
0Dh |HOB-12 ’:a"t?;age load 0t 65535 0 | 01% |16bits| - -
Position
following -2147483648 to )
10h 1HOB-15) 4o\ iation 42147483647 0 lp |32bits) - :
(encoder unit)
Feedback -2147483648 to )
12h |HOB-17 pulse counter +2147483647 0 1p |32bits ) )
14h | HoB-19] 0t Power- 0t04294967295| 0 0.1s |32bits| - -
ontime
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Para.
No.
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Description

Value Range

Default

Width

Change
Condition

Effective
Time

19h

HO0B-24

RMS value of
phase current

0to 65535

32 bits

1Bh

HO0B-26

Bus voltage

0to 65535

16 bits

1Ch

HOB-27

Power module
temperature

0to 65535

16 bits

1Dh

HOB-28

Absolute
encoder fault
information
given by FPGA

0 to OxFFFF

16 bits

1Eh

HO0B-29

System status
information
given by FPGA

0 to OXxFFFF

16 bits

1Fh

HOB-30

System fault
information
given by FPGA

0 to OxFFFF

16 bits

20h

HOB-31

Encoder fault
information

0 to OxFFFF

16 bits

22h

HOB-33

Fault log

0to9

16 bits

During
running

Immedi-
ately

23h

HOB-34

Fault code of
the selected
fault

0 to OxFFFF

16 bits

24h
280B

HOB-35

Time stamp
upon
occurrence of
the selected
fault

0t0 4294967295

0.1s

32 bits

26h

HOB-37

Motor

speed upon
occurrence of
the selected
fault

-9999 to +9999

1RPM

16 bits

27h

HO0B-38

Motor phase U
current upon
occurrence of
the selected
fault

-32768 to +32767

0.01A

16 bits

28h

HO0B-39

Motor phase V
current upon
occurrence of
the selected
fault

-32768 to +32767

0.01A

16 bits

29h

HOB-40

Bus voltage
upon
occurrence of
the selected
fault

0to 65535

0.1v

16 bits

2Ah

HOB-41

Input terminal
status upon
occurrence of
the selected

fault

0 to OxOOFFFFFF

32 bits
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280B

2Ch

HO0B-43

Output
terminal
status upon
occurrence of
the selected
fault

0 to OxFFFF

16 bits

2Eh

HOB-45

Internal fault
code

0 to OXxFFFF

16 bits

2Fh

HOB-46

Absolute
encoder fault
information
given by
FPGA upon
occurrence of
the selected
fault

0 to OxFFFF

16 bits

30h

HOB-47

System status
information
given by
FPGA upon
occurrence of
the selected
fault

0 to OxFFFF

16 bits

31h

HO0B-48

System fault
information
given by
FPGA upon
occurrence of
the selected
fault

0 to OxFFFF

16 bits

32h

HOB-49

Encoder fault
information
upon
occurrence of
the selected
fault

0 to OxFFFF

16 bits

34h

HOB-51

Internal fault
code upon
occurrence of
the selected
fault

0 to OxFFFF

16 bits

36h

HOB-53

Position
following
deviation
(reference
unit)

-2147483648 to
+2147483647

ip

32 bits

38h

HOB-55

Actual motor
speed

-60000 to +60000

0.1
RPM

32 bits

3Ah

HOB-57

Bus voltage
of the control
power

0to0 65535

0.1v

16 bits

3Bh

HOB-58

Mechanical
absolute
position (low
32 bits)

0to 4294967295

1p

32 bits
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Time

280B

3Dh

HOB-60

Mechanical
absolute
position (high
32 bits)

-2147483648 to
+2147483647

1p

32 bits

4Th

HOB-70

Number of
absolute
encoder
revolutions

0to 65535

16 bits

48h

HOB-71

Position of
the absolute
encoder
within one
turn

0t0 2147483647

1p

32 bits

4Eh

HOB-77

Encoder
position (low
32 bits)

0t0 4294967295

lp

32 bits

50h

HOB-79

Encoder
position (high
32 bits)

-2147483648 to
+2147483647

lp

32 bits

52h

HOB-81

Single-turn
position of the
rotating load
(low 32 bits)

0t0 4294967295

1p

32 bits

54h

HO0B-83

Single-turn
position of the
rotating load
(high 32 bits)

-2147483648 to
+2147483647

ip

32 bits

56h

HOB-85

Single-turn
position of the
rotating load
(reference
unit)

-2147483648 to
+2147483647

lp

32 bits

5Bh

HOB-90

Group No. of
the abnormal
parameter

0 to OxFFFF

16 bits

5Ch

HOB-91

Offset of the
abnormal
parameter
within the

group

0to0 65535

16 bits

280Dh/HOD Auxiliary Function Parameters

280D

02h

HOD-01

Fault reset

0: No operation

=

Fault reset

Otol

16 bits

During
running

Immedi-
ately

04h

HOD-03

Encoder initial
angle auto-
tuning

= o

: No operation

Enabled

Otol

16 bits

At stop

Immedi-
ately

05h

HOD-04

Encoder ROM
read/write

0: No operation
1: Write ROM

[

Read ROM

O0to2

16 bits

At stop

Immedi-
ately

06h

HOD-05

Emergency
stop

=

No operation
Emergency stop

Otol

16 bits

During
running

Immedi-
ately
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Para. Group
Hex. Dec. Name Description Value Range | Default MIn it Charﬁge Eﬁgctlve
hdexiBParal Unit Condition| Time
Greue Code | No.
UV phase
current 0: Disable ) Immedi-
0Dh |HOD-12 balance 1 Enable Otol 0 1 |16 bits| Atstop ately
correction
280D 0: No operation
Absolute 1: Reset the fault Immedi-
15h |HOD-20 [encoder reset |’ O0to2 0 1 |16 bits| Atstop
. 2: Reset the fault and ately
selection :
multi-turn data
280Eh/HOE Communication Function Parameters
01h |HOE-00 |Node address lto127 1| 1 |iebies| Purine jImmed:
running | ately
0: Not save
1: Save parameters
written through
communication to
EEPROM
2: Save object
Save objects |dictionaries
02h | HoE-01 Wr|ttenthroqgh written through 0to3 3 1 |16 bits Dur|!'1g Immedi-
communication [communication to running | ately
to EEPROM EEPROM.
3: Save parameters
and object
dictionaries
written through
communication to
EEPROM
03h | HOE-02 |Axis address 1to 127 1 1 |16 bits - -
0: Node address
Servonode |determined by HOE-00 buring limmedi-
280E 09h |HOE-08 [address 1: Node address Otol 0 1 |16 bits running atel
selection determined by DIP g Y
switch 1
CAN 0: N/A During |Immedi-
0Bh | HOE-10 |communication |1: CANopen Oto2 1 1 16 bits . &
mode 2: CANlink running | ately
0:20K
1:50K
2: 100K During |Immedi-
0Ch |HOE-11|CAN baud rate (3: 125 K Oto6 5 1 |16 bits . &
4 250 K running | ately
5:500 K
6:1M
Number of
0Dh | HoE-12|CAN frames 01065535 0 1 |16bits| - -
received per
unit time
Maximum
OEh | Hog-13 [CAN reception 0t0255 0 1 |16bits| - -
errors per unit
time
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Hex.
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Group

Index
Code

Para.
No.

Name

Description

Value Range

Default

Min.
Unit

Width

Change
Condition

Effective
Time

OFh

HOE-14

Maximum CAN
transmission
errors per unit
time

0to0 255

16 bits

10h

HOE-15

CAN bus
disconnection
times per unit
time

0to 65535

16 bits

11h

HOE-16

CAN
configuration
mode

Otol

16 bits

During
running

Immedi-
ately

15h

HOE-20

EtherCAT slave
name

0to 65535

16 bits

16h

HOE-21

EtherCAT slave
alias

0to 65535

16 bits

At stop

Immedi-
ately

17h

HOE-22

Number of
synchronization
interrupts
allowed by
EtherCAT

1t020

16 bits

During
running

Immedi-
ately

18h

HOE-23

EtherCAT
synchronization
detection mode

0: Standard mode
1: Surplus mode

Otol

16 bits

During
running

Immedi-
ately

19h

HOE-24

Synchronization
loss count

0to 65535

16 bits

280E

1Ah

HOE-25

Maximum
error value
and invalid
frames of
EtherCAT port
0 per unittime

0 to OxFFFF

16 bits

1Bh

HOE-26

Maximum
error value
and invalid
frames of
EtherCAT port
1 per unit time

0 to OxFFFF

16 bits

1Ch

HOE-27

Maximum
transfer error
of EtherCAT
port per unit
time

0 to OxFFFF

16 bits

1Dh

HOE-28

Maximum
EtherCAT
data frame
processing
unit error per
unit time

0 to 0x0255

16 bits

1Eh

HOE-29

Maximum

link loss of
EtherCAT port
0 per unit time

0 to OxFFFF

16 bits

1Fh

HOE-30

EtherCAT
master type

Oto3

16 bits

At stop

Immedi-
ately
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Para. Group
Hex. Dec. Name Description Value Range | Default MIn e Charﬁge Eﬁgctlve
hdexiBParal Unit Condition| Time
Grene Code | No.
EtherCAT Next
20h | HOE-31 |synchronization 0to2 1 1 |16 bits| Atstop | power-
mode on
EtherCAT Immedi-
21h | HOE-32 |synchronization 0to 2000 500 1 |16 bits| Atstop
ately
error threshold
EtherCAT
22h | HOE-33|state machine 0to8 0 1 |16 bits - -
status
Excessive
position
23h |HoE-34 reference Oto7 1 1 |16bits| Puring [immedi-
increment running | ately
countin CSP
mode
. |0: Disable EOE .| During |Immedi-
29h | HOE-40 [EOE selection 1: Enable EOE Otol 0 1 |16 bits running | ately
Most
3 significant ) During |Immedi-
2Ah |HOE-41 byte of EOE IP 0to 255 0 1 |16bits running | ately
address
Second most
significant . During |Immedi-
2Bh | HOE-42 byte of EOE IP 0to 255 0 1 |16 bits running | ately
address
Second least
280E significant .. | During |Immedi-
2Ch |HOE-43 byte of EOE Ip 010255 0 1 |16bits cunning | ately
address
Least
4 |significant . During |Immedi-
2Dh | HOE-44 byte of EOE P 010255 0 1 |16bits running | ately
address
Most
significant . During |Immedi-
2Eh | HOE-45 byte of EOF 0to 255 0 1 |16 bits running | ately
subnet mask
Second most
e [significant | During |Immedi-
2Fh | HOE-46 byte of EOE 0to 255 0 1 |16 bits running | ately
subnet mask
Second least
4 |significant . During |Immedi-
30h | HOE-47 byte of EOE 0t0 255 0 1 |16bits running | ately
subnet mask
Least
significant ) During |Immedi-
31lh |HOE-48 byte of EOF 0to 255 0 1 |16 bits running | ately
subnet mask
Most
32h | HoE-49 [SiBNIfiCaNt 0t0255 0 1 |16bits| Buring |immedi-
byte of default running | ately
EOE gatewa
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280E

33h

HOE-50

Second most
significant
byte of default
EOE gatewa

0to0 255

16 bits

During
running

Immedi-
ately

34h

HOE-51

Second least
significant
byte of default
EOE gateway

0to 255

16 bits

During
running

Immedi-
ately

35h

HOE-52

Least
significant
byte of default
EOE gateway

0to 255

16 bits

During
running

Immedi-
ately

36h

HOE-53

Most
significant
byte of MAC
used by EOE

0 to OxO0FF

16 bits

37h

HOE-54

2nd byte of
MAC used by
EOE

0 to Ox00FF

16 bits

38h

HOE-55

3rd byte of
MAC used by
EOE

0 to Ox00FF

16 bits

3%h

HOE-56

4th byte of
MAC used by
EOE

0 to Ox00FF

16 bits

3Ah

HOE-57

5th byte of
MAC used by
EOE

0 to Ox00FF

16 bits

3Bh

HOE-58

Least
significant
byte of MAC
used by EOE

0 to OxO0FF

16 bits

3Dh

HOE-60

Automatic
Ethernet

IP address
identification

0: Disabled
1: Enabled

Otol

16 bits

During
running

Immedi-
ately

3Eh

HOE-61

Most
significant
byte of
Ethernet IP
address

0to 255

192

16 bits

During
running

Immedi-
ately

3Fh

HOE-62

Second most
significant
byte of
Ethernet IP
address

0to0 255

168

16 bits

During
running

Immedi-
ately

40h

HOE-63

Second least
significant
byte of
Ethernet IP
address

0to 255

16 bits

During
running

Immedi-
ately

41h

HOE-64

Least
significant
byte of
Ethernet IP
address

0to 255

16 bits

During
running

Immedi-
ately
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Para. Group
Hex. Dec. Name Description Value Range | Default MIn it Charﬁge Eﬁgctlve
hdexiBParal Unit Condition| Time
Greue Code | No.
Most
significant During |Immedi-
42h | HOE-65 |byte of 0to 255 255 1 16 bits .
Ethernet running | ately
subnet mask
Second most
significant During |Immedi-
43h | HOE-66 |byte of 0to 255 255 1 |16 bits .
Fthernet running | ately
subnet mask
Second least
significant During |Immedi-
44h | HOE-67 |byte of 0to 255 255 1 |16 bits running | ately
Ethernet
subnet mask
Least
significant During |Immedi-
45h | HOE-68 |byte of 0to 255 0 1 16 bits .
Ethernet running | ately
subnet mask
Most
significant During |Immedi-
46h | HOE-69 |byte of default 0to 255 192 1 |16 bits .
Ethernet running | ately
gateway
Second most
280E significant ] ’
47h | HOE-70 |byte of default 0t0255 168 1 |16bits| Puring [immedi-
Ethernet running | ately
gateway
Second least
significant During |Immedi-
48h | HOE-71 |byte of default 0to 255 0 1 |16 bits running | ately
Ethernet
gateway
Least
significant During |{Immedi-
49h | HOE-72 |byte of default 0to 255 1 1 |16 bits running | ately
Ethernet
gateway
0:300 bps
1: 600 bps
2:1200 bps
3:2400 bps
Modbus baud |4: 4800 bps . During |Immedi-
51h | HOE-80 rate 5:9600 bps 0to9 o 1 |6bits running | ately
6: 19200 bps
7:38400 bps
8: 57600 bps
9: 115200 bps
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Para. Group
Hex. Dec. Name Description Value Range | Default MIn it Charﬁge Eﬁgctlve
hdexiBParal Unit Condition| Time
Giiaup Code | No.
0: No parity, 2 stop bits
(8-N-2)
1: Even parity, 1 stop
Modbus data |bit (8-E-1) ) During |{Immedi-
52h | HOE-81 format 2: 0dd parity, 1 stop 0to3 3 1 |16bits running | ately
bit (8-0-1)
3: No parity, 1 stop bit
(8-N-1)
Modbus During |Immedi-
53h | HOE-82 |response 0to20 0 1 |16 bits . &
running | ately
delay
Modbus During |Immedi-
2g0g | 54h |HOE-83|communication 0to 600 0 1 |16 bits . &
) running | ately
timeout
58h | Hoe-go odbus 0t0 65535 0 | 001 [16bits] - -
version No.
sch | Hog-g1|CANOPen 0t 65535 0 001 |16bits| - -
version No.
5Dh |Hoe-02 |ANtInk 0t0 65535 0 | 001 [16bits| - -
version No.
SEh | HoE-03 | FNErCAT COE 0t 65535 0 001 |16bits| - -
version No.
5Fh | HOE-94|EtNerCAT EOE 0t0 65535 0 | 001 [16bits] - -
version No.
6oh | HoE-o5|Eternet 0t 65535 0 0.01 |16bits| - -
version No.
B Parameters of axis 3
Parameter Group
Hex. Dec. |Name Description Value Range | Default Min. i deh Chapge Eﬁe_zctlve
el e Unit Condition| Time
oy Code| No.
3000h/H00 Servo Motor Parameters
Next
01h |H00-00|Motor code 0to 65535 14000 1 |16 bits | Atstop | power-
on
03h |Ho-02| CUStomized motor 0to OXFFFFFFFF| 0 1 [32bits - -
code
05h |H00-04|Encoder version No. 0 to 65535 0 0.1 |16 bits - -
06h |Hoo-05|>¢"iat encoder 0t0 65535 0 1 |16bits - -
motor code
Next
3000 | 09h |H00-08|Serial encoder type 0to 65535 0 1 (16 bits | Atstop | power-
on
0:220V . Next
0Ah |H00-09|Rated voltage 1:380V Otol 0 1 (16 bits | Atstop | power-
) on
0.01 Next
0Bh |H00-10|Rated power 1t0 65535 75 kw 16 bits | Atstop | power-
on
Next
0Ch |HO00-11|Rated current 1to 65535 470 0.01A|16 bits | Atstop | power-
on
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Parameter Group
Hex. Dec. |Name Description Value Range | Default Min. i deh Char\ge Effe;ctlve
hdex|RParal Unit Condition| Time
o Code| No.
0.01N Next
0Dh [H00-12|Rated torque 10 to 65535 239 ! m 16 bits | Atstop | power-
on
0.01N Next
OEh |H00-13|Maximum torque 10 to 65535 716 ! m 16 bits | Atstop | power-
on
Next
OFh |H00-14|Rated speed 100 to 6000 3000 |1RPM|16bits | Atstop | power-
on
Maximum motor Next
10h [HO00-15 speed 100 to 6000 6000 |1RPM|16bits | Atstop | power-
P on
0.01 Next
11h |H00-16|Moment of inertia 1to 65535 130 K ‘Cm? 16 bits | Atstop | power-
8 on
Number of pole Next
12h [HO00-17 pairs of PMSM 2t0 360 5 1 |16 bits | Atstop | power-
on
0.001 Next
13h |HO00-18|Stator resistance 1to 65535 500 'Q 16 bits | Atstop | power-
on
. Next
14h |H00-19 Etator inductance 11065535 327 (:noHl 16bits | Atstop | power-
4 on
. Next
15h |H00-20 ﬁ;amr inductance 11065535 387 (:noHl 16bits | Atstop | power-
on
00 Linear back EMF 0.0l Next
16h |H00-21 - 11065535 3330 mV/ |16 bits | Atstop | power-
coefficient
RPM on
Torque coefficient 0.01 Next
17h |H00-22 Kt q 1to 65535 51 Nm/ |16 bits | Atstop | power-
Arms on
. Next
18h |H00-23 S;Ct”cal constant 1t0 65535 654 On?sl 16 bits | Atstop | power-
on
. Next
19h |Hoo-24|Mechanical 1t0 65535 24 | %% g hits | Atstop | power-
constant Tm ms on
Next
Position offset of Oto .
1Dh [H00-28 absolute encoder 4294967295 8192 1 [32bits | Atstop poc\)/\;er—
. Next
1Fh |Hoo-30|nCoder selection |19:Inovance 20 gy, o, 0cee | 040013 | 1 [16bits | Atstop | power-
(Hex) bit serial encoder on
Next
20h |H00-31|PPR of encoder Lo 8388608 | 1PPR|32bits | Atstop | power-
1073741824 on
. Next
22h |H00-33 Eilerf;'cal angle of 2 0t0 3600 1800 | 0.1° |16bits | Atstop | power-
5 on
Next
26h |Hoo-37|Absolute encoder 0to OXFFFF 0 1 |16bits | Atstop | power-
function setting bit on
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Parameter Group
Hex. Dec. |Name Description Value Range | Default Min. i deh Char\ge Effe;ctlve
hdex|RParal Unit Condition| Time
G Code| No.
3001h/HO1: Servo Drive Parameters
01h |Ho1-00|MCY software 01065535 0 0.1 |16bits - -
version
02h |Ho1-01|T OA software 01065535 0 0.1 |16bits - -
version
03h |H01-02 ;'ZGA customized 0t0 65535 0 0.1 |16bits - -
04h |Ho1-03|CPU0 software 01065535 0 0.1 |16bits - -
version No.
05h |Ho1-04 PV software 0to 65535 0 0.1 |16bits - -
version No.
08h |Ho1-o7|SOftware test 01065535 0 | 001 [16bits - -
version No.
Next
Drive unit series 3:S2R8 R
0Bh |HO1-10 number 5. S5RS 0to 65535 3 1 |16bits | Atstop po(\)/\:]er—
och |Ho1-11|V0ltage class of the 01065535 20 | 1V |16bits - -
drive unit
Rated power of the Oto 0.01 .
0D 1HOL-12] 45 o it 1073741824 40 321t . )
Maximum output
X Oto 0.01 .
OFh |H01-14 poyver of the drive 1073741824 40 W 32 bits - -
unit
Rated output 0to
11h [HO1-16 current of the drive 1073741824 280 0.01 A|32 bits - -
unit
Maximum output Oto
13h [HO1-18 current of the drive 1073741824 1010 |0.01A|32bits - -
3001 unit
Next
15h |H01-20|Carrier frequency 4000 to 20000 8000 1Hz |16 bits | Atstop | power-
on
0.01 Next
16h [HO01-21|Dead zone time 1to0 2000 200 : s 16 bits | Atstop | power-
. on
D-axis coupling
17h |Hor-22|"0t8¢ 010 60000 500 | 0.1% [16bits | During |Immedi
compensation running | ately
coefficient
Q-axis back EMF Durin Immedi-
18h |H01-23|compensation 0 to 60000 500 0.1% |16 bits . J
- running | ately
coefficient
19h |Ho1-24|D- s current loop 010 20000 500 | 1Hz [16bits | During |Immedi-
gain running | ately
D-axis current
1Ah |Ho1-25|00P integral 1t0 10000 100 | 0.01 |16bits | During |immedi-
compensation running ately
factor
0: Extraction rate
32
Current sampling é:4Extract|on rate Next
1Bh |H01-26|Sinc3 filter data . 0to3 0 1 |16 bits | Atstop | power-
. 2: Extraction rate
extraction rate on
128
3: Extraction rate
256
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Parameter Group
Hex. Dec. |Name Description Value Range | Default Min. i deh Char\ge Effe;ctlve
oro hdex|RParal Unit Condition| Time
YPlcode| No.
Q-axis current loop . During | Immedi-
1Ch |H01-27|~ . 0to 20000 500 1Hz |16 bits .
gain running | ately
Q-axis current
10h |Hoy-2g|'00P integral 11010000 100 | 001 [16bits | During |Immedi-
compensation running | ately
factor
Q-axis coupling
1Eh |Ho1-20|Ol%8® 00 60000 500 | 0.1% |16 bits | Puring |Immedi-
compensation running | ately
coefficient
Bus voltage gain Next
1Fh [HO1-30|, =0 gee 500t01500 | 1000 | 0.1% |16bits | Atstop | power-
on
Minimum turn-on Next
20h |H01-31|time of bootstrap 0to 200 50 0.1 ps |16 bits | Atstop | power-
circuit lower bridge on
. . Next
21h |Ho1-3p|Retative gainof UV 11065535 | 32768 | 1 |16bits | Atstop | power-
sampling on
IGBT over- . .
23h |HO1-34|temperature 0'to 1500 950 | 0.1°C |16 bits rﬁ‘;:?ng '”;:;Td"
threshold s Y
Current sensor Next
25h |H01-36 range 0t0 999999 2083 |0.01A|32bits | Atstop | power-
on
FPGA phase Next
27h |H01-38|current protection 0to 1000 900 0.1% |16 bits | Atstop | power-
threshold on
3001 DC bus overvoltage
29h |HO01-40 |protection 0to 2000 420 1V |16 bits - -
threshold
DC bus voltage . Immedi-
2Ah |HO1-41 discharge threshold 0to 2000 380 1V |16bits | Atstop ately
DCbus . Immedi-
2Bh |HO1-42|undervoltage 0to 2000 200 1V |16 bits | Atstop atel
threshold y
Next
Power supply unit  [1: 1 kW .
2Ch |H01-43 series No. 22 kW 1to2 1 1 |16bits | Atstop poc\)/\;er
Output power of the Oto 0.01 .
2Dh HO1-44 power supply unit 1073741824 100 w32 Pt ) )
Maximum output
2Fh |H01-46|power of the power 107;73)1824 150 Ok\[;vl 32 bits - -
supply unit
Rated output 0to
31h |H01-48|current of the power 1073741824 320 0.01 A|32 bits - -
supply unit
Over-temperature Durin Immedi-
33h |H01-50|threshold of the 0to 1500 800 0.1°C (16 bits running atel
power module & y
D-axis proportional buring | Immedi-
35h |H01-52|gain in performance 0to 20000 2000 1Hz |16 bits running atel
priority mode & y
D-axis integral gain buring | Immedi-
36h |H01-53|in performance 1to 10000 100 0.01 |16 bits running atel
priority mode s y
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Parameter Group
Hex. Dec. |Name Description Value Range | Default Min. |y | Chanee |Effective
hdex|RParal Unit Condition| Time
Group
Code| No.
Q-axis proportional . .
37h |HO1-54|gain in performance 01020000 | 2000 | 1Hz [16bits | DUANe |Immeds
. running | ately
priority mode
Q-axis integral gain . .
38h |HOL-55in performance 11010000 | 100 | 0.01 [16bits | DUrine |immedi-
N running | ately
priority mode
Current loop Next
39h |HO01-56|low-pass cutoff 0to 65535 11000 | 1Hz |16bits | Atstop | power-
frequency on
Maximum output Oto
3Ah |HO1-57 |current ofAthe power| 1073741824 480 0.01 A|32 bits - -
3001 sup_ply unit
Serial encoder 0.001 Next
3Ch |HO01-59|data transmission 0t0 2000 0 'HS 16 bits | Atstop | power-
compensation time on
FPGA scheduling  |0: 32 kHz Next
3Dh |H01-60 g Otol 1 1 |16 bits | Atstop | power-
frequency selection |1: 16 kHz on
Command 0: 4 kHz Next
3Eh |HO1-61|scheduling 1:2kHz 0to2 2 1 |16 bits | Atstop | power-
frequency selection |2: 1 kHz on
48h |Hop-7y|/ota8e class of the 0t0 65535 220 | 1V |16bits - -
power supply unit
3002h/H02 Basic Control Parameters
0: Speed mode
1: Position mode
Control mode 2: Torque mode . Immedi-
0lh |H02-00 selection 9: EtherCAT mode 0to 255 9 1 |16 bits | Atstop ately
255: This axis is
not used.
0: Incremental
mode
1: Absolute
S Next
02h |Hoz-1 [APSelute system |position linear 0to2 0 1 |16bits | Atstop | power-
selection mode on
2: Absolute
position rotation
mode
3002 0: CCW direction
as the forward
- N direction . Next
03h |H02-02|Rotation direction 1: CW direction Otol 0 1 [16bits | Atstop | power-
as the forward on
direction
0: Coast to stop,
keeping de-
energized state
1: Stop at zero
08h |Hop-g7| StoP mode at speed, keeping 0to2 1 1 |16bits | Atstop |MMedr
overtravel position lock state ately
2: Stop at zero
speed, keeping
de-energized
state
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Parameter Group
Hex. Dec. |Name Description Value Range | Default Min. i deh Char\ge Effe;ctlve
hdex|RParal Unit Condition| Time
o Code| No.
0: Coast to stop,
keeping de-
energized state
09h |Hoo-0g|>t0P mode atNo.1 |1 DB Stop, 0to2 0 1 |16bits | Atstop |'Mmed-
fault keeping de- ately
energized state
2: DB Stop,
keeping DB state
Delay from brake During |Immedi-
0Ah |H02-09|output ON to 0to 500 250 1ms |16 bits .
command received running | ately
Delay from brake During |Immedi-
0Bh |H02-10|output OFF to 50 to 1000 150 1ms |16 bits .
. running | ately
motor de-energized
Motor speed
0Ch |Ho2-11|fNreshold at brake 20t0 3000 30 |1RPM|16bits | During |Immedi-
output OFF in running | ately
rotational state
Delay from S-ON
0Dh |Ho2-12|OFF tobrake output 1to 1000 500 | 1ms |[16bits | DUring |Immedi-
OFF in rotational running | ately
state
0: Output warning
information
Warning display on |Immediately . Immedi-
10h [H02-15 the keypad 1: Not output Otol 0 1 |16 bits | Atstop ately
warning
3002 information
11h |H02-16|Brake switch 0: OFF Otol 0 1 |16bits | Atstop |'Mmed-
1:ON ately
Permissible
16h |Hop-21|Timum resistance 1101000 40 | 10 6bits | - -
of the regenerative
resistor
Heat dissipation Immedi-
19h [H02-24|coefficient of the 10 to 100 30 0.01% |16 bits | Atstop ately
resistor
1: External
resistor, naturally
ventilated
Regenerative 2: External Immedi-
1Ah [H02-25| ° . resistor, forced air 1to3 3 1 |16 bits | Atstop
resistor selection R ately
cooling
3: Capacitor, no
regenerative
resistor needed
Power of external immedi-
1Bh |H02-26|regenerative 1to0 65535 40 1kW |16 bits | Atstop ately
resistor
Resistance
1ch |Ho2-27|0f &temal 1t0 1000 50 | 10 |16bits | Atstop |™Med
regenerative ately
resistor
1Fh |H02-30|User password 0t0 65535 0 1 |16bits | During |immedi-
running | ately
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20h |H02-31

System parameter
initialization

0: No operation
1: Restore default
settings

2: Clear fault
records

0to2

16 bits

At stop

Immedi-
ately

3002
H02-32

Selection of
parameters in group
HOB

0to 99

50

16 bits

During
running

Immedi-
ately

24h |H02-35

Keypad data refresh
frequency

0to20

1Hz

16 bits

During
running

Immedi-
ately

2Ah |H02-41

Factory password

0t0 65535

16 bits

During
running

Immedi-
ately

3003h/H03 Terminal Input Parameters

03h [H03-02

3003

DI1 function
selection

Consisting of
three digits,

with the first

one (from left to
right) indicating
the axis number
and the last two
indicating 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: Touch probe 1
39: Touch probe 2

0to 65535

16 bits

During
running

At stop

04h |H03-03

DI1 logic selection

0: Active low

1: Active high

2: Rising edge-
triggered

3: Falling edge-
triggered

4: Rising/Falling
edge-triggered

Oto4

16 bits

During
running

At stop

05h |H03-04

DI2 function
selection

0to 39

See the
description of
HO03-02 for details.

0t0 65535

16 bits

During
running

At stop

06h |H03-05

DI2 logic selection

Oto4

See the
description of
H03-03 for details.

Oto4

16 bits

During
running

At stop

07h |H03-06

DI3 function
selection

0to 39

See the
description of
H03-02 for details.

0t0 65535

16 bits

During
running

At stop
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Hex. Dec. |Name Description Value Range | Default Min. i deh Char\ge Effe;ctlve
hdex|RParal Unit Condition| Time
o Code| No.
Oto4
08h |H03-07|DI3 logic selection |>¢ e 0to4 0 1 |16bits | PUIN8 | asiop
description of running
H03-03 for details.
0to39
09h |Ho3-0g|P4 function Seethe 00 65535 0 1 |16bits | PUIM8 | Asiop
selection description of running
HO03-02 for details.
Oto4
0Ah |H03-09|D14 logic selection |-< € 0to4 0 1 |16bits | PUN8 | atstop
description of running
H03-03 for details.
0to 39
0Bh |Ho3-10|D' function Seethe 0065535 0 1 |16bits | PUM8 | At grop
selection description of running
H03-02 for details.
Oto4
och |H03-11|DI5 logic selection | >€ € 0to4 0 1 |16bits | PUIM8 | Atstop
description of running
H03-03 for details.
0to39
0Dh |Ho3-12|'6 function see the 0t0 65535 0 1 |16bits | PUN8 | atstop
selection description of running
H03-02 for details.
Oto4
0Eh |H03-13|DI6 logic selection | <€ M€ Oto4 0 1 |ebits | PUM8 | At grop
description of running
H03-03 for details.
3003 0to39
OFh |Ho3-14|P'7 function Seethe 00 65535 0 1 |16bits | PUIM8 | astop
selection description of running
HO03-02 for details.
Oto4
10h |H03-15|DI7 logic selection | >€ e 0to4 0 1 |16bits | PUN8 | atstop
description of running
H03-03 for details.
0to 39
11h |Ho3-16/>'8 function Seethe 0065535 0 1 |16bits | PUM8 | At grop
selection description of running
H03-02 for details.
Oto4
12h |H03-17|DI8 logic selection |-¢¢ ¢ 0to4 0 1 |16bits | PUIM8 | atstop
description of running
H03-03 for details.
0to 39
13h |Ho3-18[P'? function see the 0t0 65535 0 1 |16bits | PUN8 | atstop
selection description of running
H03-02 for details.
Oto4
14h |Ho3-10|"'9 terminallogic |See the Oto4 0 1 |iebits | PUN8 | At grop
selection description of running
H03-03 for details.
0to39
15h |Ho3-20| P10 function Seethe 00 65535 0 1 |16bits | PUIM8 | astop
selection description of running
HO03-02 for details.
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Oto4
16h |H03-21|D110 logic selection [2€ e 0to4 0 1 |16bits | PUIN8 | asiop
description of running
H03-03 for details.
0to39
17h |Ho3-22| P11 function Seethe 00 65535 0 1 |16bits | PUIM8 | Asiop
selection description of running
HO03-02 for details.
Oto4
18h |H03-23|DI11 logic selection | 2€ ¢ 0to4 0 1 |16bits | PUN8 | atstop
description of running
H03-03 for details.
0to 39
19h |Ho3-24|P'12 function Seethe 0065535 0 1 |16bits | PUM8 | At grop
selection description of running
H03-02 for details.
Oto4
1Ah |H03-25/D112 logic selection |2€ € 0to4 0 1 |16bits | PUIM8 | Atstop
description of running
H03-03 for details.
0to39
18h |Ho3-26| D13 function see the 0t0 65535 0 1 |16bits | PUN8 | atstop
selection description of running
H03-02 for details.
Oto4
1ch |H03-27|D113 logic selection | 25€ € Oto4 0 1 |ebits | PUM8 | At grop
description of running
H03-03 for details.
3003 0to39
1Dh |Ho3-2g|D!14 function Seethe 00 65535 0 1 |16bits | PUIM8 | astop
selection description of running
HO03-02 for details.
Oto4
1Eh |H03-29|D114 logic selection |2€ ¢ 0to4 0 1 |16bits | PUN8 | atstop
description of running
H03-03 for details.
0to 39
1Fh |Ho3-30| /12 function Seethe 0065535 0 1 |16bits | PUM8 | At grop
selection description of running
H03-02 for details.
Oto4
20h |H03-31|DI15 logic selection | € € 0to4 0 1 |16bits | PUIM8 | atstop
description of running
H03-03 for details.
0to 39
21h |Ho3-3|P!16 function see the 0t0 65535 0 1 |16bits | PUN8 | atstop
selection description of running
H03-02 for details.
Oto4
22h |H03-33|DI16 logic selection See the . Oto4 0 1 |16 bits Dur|_ng At stop
description of running
H03-03 for details.
0to39
23h |Ho3-34| D127 function Seethe 00 65535 0 1 |16bits | PUIM8 | astop
selection description of running
HO03-02 for details.
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Hex. Dec. |Name Description Value Range | Default Min. i deh Char\ge Effe;ctlve
hdex|RParal Unit Condition| Time
o Code| No.
Oto4
24h |H03-35|DI17 logic selection | ¢ e 0to4 0 1 |16bits | PUIN8 | asiop
description of running
H03-03 for details.
0to39
25h |Ho3-36|>1 18 function Seethe 00 65535 0 1 |16bits | PUIM8 | Asiop
selection description of running
HO03-02 for details.
Oto4
26h |H03-37|D118 logic selection | ¢ ¢ 0to4 0 1 |16bits | PUN8 | atstop
description of running
H03-03 for details.
0to 39
27h |Ho3-3g|P'19 function Seethe 0065535 0 1 |16bits | PUM8 | At grop
selection description of running
H03-02 for details.
Oto4
28h |H03-39|D119 logic selection | € € 0to4 0 1 |16bits | PUIM8 | Atstop
description of running
H03-03 for details.
0to39
20h |Ho3-40| D120 function see the 0t0 65535 0 1 |16bits | PUN8 | atstop
selection description of running
H03-02 for details.
Oto4
2Ah |H03-41|DI20 logic selection See the . Oto4 0 1 |16 bits Dur|_ng At stop
description of running
H03-03 for details.
3003 0to39
2Bh |H03-42|D!2L function Seethe 00 65535 0 1 |16bits | PUIM8 | astop
selection description of running
HO03-02 for details.
Oto4
2Ch |H03-43|DI21 logic selection See the . Oto4 0 1 |16 bits Durlhg At stop
description of running
H03-03 for details.
0to 39
2Dh |Ho3-44|P122 function Seethe 0065535 0 1 |16bits | PUM8 | At grop
selection description of running
H03-02 for details.
Oto4
2Eh |H03-45|D122 logic selection |2€ € 0to4 0 1 |16bits | PUIM8 | atstop
description of running
H03-03 for details.
0to 39
2Fh |Ho3-46| D123 function see the 0t0 65535 0 1 |16bits | PUN8 | atstop
selection description of running
H03-02 for details.
Oto4
30h |H03-47|DI23 logic selection See the . Oto4 0 1 |16 bits Dur|_ng At stop
description of running
H03-03 for details.
0to39
31h |Ho3-4g|P124 function Seethe 00 65535 0 1 |16bits | PUIM8 | astop
selection description of running
HO03-02 for details.

-281-



-282 -

Appendix A List of Object Groups

Parameter Group

Hex. Dec.

Para.
No.

Index

Group Code

Name

Description

Value Range

Default

Min.
Unit

Width

Change
Condition

Effective
Time

3003 | 32h |HO03-49

DI24 terminal logic
selection

Oto4

See the
description of
H03-03 for details.

Oto4

16 bits

During
running

At stop

3004h/H04 Termin

al Output Param

eters

01h |H04-00

DO1 function
selection

Consisting of
three digits,

with the first

one (from left to
right) indicating
the axis number
and the last two
indicating the
terminal function.
The last two digits
are defined as
follows:

0: No definition
01: Servo ready
02: Motor rotating
10: Warning

11: Fault

0t0 65535

16 bits

During
running

At stop

02h |H04-01

3004

DO1 logic selection

0: Output low (L)
level upon valid
logic (optocoupler
ON)

1: Output high (H)
level upon valid
logic (optocoupler
OFF)

Otol

16 bits

During
running

At stop

03h |H04-02

DO2 function
selection

Oto11

See the
description of
H04-00 for details.

0t0 65535

16 bits

During
running

At stop

04h |H04-03

DO2 logic selection

Otol

See the
description of
H04-01 for details.

Otol

16 bits

During
running

At stop

5h |H04-04

DO3 function
selection

Oto1ll

See the
description of
H04-00 for details.

0t0 65535

16 bits

During
running

At stop

6h |H04-05

DO3 terminal logic
selection

Otol

See the
description of
H04-01 for details.

Otol

16 bits

During
running

At stop

Th |H04-06

DO4 function
selection

Oto1l

See the
description of
H04-00 for details.

0t0 65535

16 bits

During
running

At stop

8h |H04-07

DO4 logic selection

Otol

See the
description of
H04-01 for details.

Otol

16 bits

During
running

At stop
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Hex. Dec. |Name Description Value Range | Default Min. i deh Char\ge Effe;ctlve
hdex|RParal Unit Condition| Time
o Code| No.
Oto1l
oh |Hoa-0g|PO° function Seethe 0to 65535 0 1 [1ebits | PUNE | arsop
selection description of running
H04-00 for details.
Otol
0Ah |H04-09|DO5 logic selection |>€ € 0tol 0 1 |16bits | PUIM8 | Asiop
description of running
H04-01 for details.
3004 Otoll
0Bh |Ho4-10|P98 function see the 0t0 65535 0 1 |16bits | PUN8 | atstop
selection description of running
H04-00 for details.
Otol
0Ch |H04-11|D06 logic selection | € 1€ Otol 0 1 |16bits | PUM8 | At grop
description of running
H04-01 for details.
3005h/HO05 Position Control Parameters
05h |Ho5-04|FIrSt-order low-pass 0t0 65535 0 |01ms|16bits | Atstop |MMed"
filter time constant ately
07h |Hos-06|MOVing average 0t0 1280 0 |01ms|16bits | Atstop |MMed"
filter time constant ately
0: No speed
feedforward
Speed feedforward LiInternal speed Immedi-
14h |H05-19 csntrol feedforward 0to2 1 1 |16 bits | Atstop atel
2: 60B1 used Y
as speed
feedforward
24h |Hos-35|Puration limit of 0to65535 | 50000 |0.0Ls |16bits | During |Immedi
homing running | ately
Position offset in
absolute position Oto . Next
2Fh \HOS-46 i o mode (low 32 4294967295 0 1 |32bits | Atstop pog:f“
bits)
3005 Position offset in Next
absolute position -2147483648 to .
31h |H05-48 linear mode (high 12147483647 0 1 |32bits | Atstop po(\)/\;]er-
32 bits)
33h |Hos-50| Mechanical gear 11065535 1 1 |16bits | Atstop |'Mmed-
ratio (numerator) ately
34h |Hos.51[Mechanical gear 1t0 65535 1 1 |16bits | Atstop |MmmedE
ratio (denominator) ately
Pulses per load
revolution in 0to Immedi-
35h |H05-52 absoFute position 4294967295 0 1p [32bits | Atstop ately
rotation mode (low
32 bits)
Pulses per load
revolution in )
. . Immedi-
37h |H05-54|absolute position 0to 128 0 1p [32bits | Atstop atel
rotation mode (high Y
32 bits)
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G Code| No.
3006h/H06 Speed Control Parameters
0: Keypad .
03h |Hog-02|°Peed reference 1, ) lti-speed Otol 0 1 |16bits | Atstop |MTedi
source ately
3006 reference
04h |H06-03|Speed reference ~6000t0+6000| 200 |1RPM|16bits | During |Immedi-
running | ately
Acceleration ramp During | Immedi-
06h |H06-05|time of speed 0to 65535 0 1 RPM|16 bits ng
running | ately
reference
Deceleration ramp During | Immedi-
07h |H06-06|time of speed 0to 65535 0 |1RPM|16bits ng
running | ately
reference
09h |H06-08|Forward speed limit 0t0 6000 6000 |1RPM|16bits | DUring |Immedi-
running | ately
0Ah |H06-09|Reverse speed limit 010 6000 6000 |1RPM|16bits | Puring |Immedi-
running | ately
3006 0: No torque
feedforward
1: Internal torque . .
0Ch |H06-11 Ig:i;‘:l feedforward ¢ dforward 0t02 1 1 |16bits rz::;'i”ng 'ma::l’d"
2:60B2 used as & y
external torque
feedforward
0Dh |Hoe-12[Acceleration ramp 01065535 10 | 1ms [16bits | DUTing |Immedi-
time of jog speed running | ately
11h |Hoe-16|Motor speed 0t0 1000 20 |1RPM|16bits | During |immedi-
threshold running | ately
3007h/HO7 Torque Control Parameters
0ah |Ho7-03|Oraue reference 30001043000 0 | 0.1% |16bits | During |Immedi
set through keypad running | ately
06h |Ho7-0s] Craue reference 0t0 3000 79 | %% ligpits | Buring |immed:
filter time constant ms running | ately
2nd torque . .
07h |HO7-06 reference filter time 010 3000 79 | %0 |16 pigs | During |immedi-
ms running | ately
constant
0Ah |Ho7-0o | nternal forward 0t0 3000 3000 | 0.1% |16 bits | During |immedi-
torque limit running | ately
3007 - —
0Bh |Ho7-10|["temal reverse 0103000 | 3000 |0.19 |16bits | U8 |Immed
torque limit running | ately
10h |Ho7-15 EMergency stop 0t0 3000 1000 | 0.19% |16 bits | DUTing |Immedi-
torque running | ately
14 |Ho7-10[/nternal speed limit 0t0 6000 3000 |1RPM|16bits | During |Immedi-
in torque control running | ately
Internal reverse buring | Immedi-
15h |H07-20|speed limitin 0to 6000 3000 |1RPM|16 bits ng
running | ately
torque control
16h |Ho7-21|Reference value for 010 3000 0 | 01% |16bits | During |Immedi-
torque reached running | ately
Torque output when buring | Immedi-
17h [HO7-22|torque reached DO 0to 3000 200 0.1% |16 bits . s
3007 ; running | ately
signal turned on
Torque output when buring | Immedi-
18h [HO7-23|torque reached DO 0to 3000 100 0.1% |16 bits . s
- running | ately
signal turned off
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Index| Para. Unit Condition| Time
Group Code| No.
3008h/H08 Gain Parameters
01h |H08-00|Speed loop gain 1020000 250 |01 Hz|16bits | Puring |Immedi-
running | ately
02h |Hog-01|3Peed loop integral 15 t0 51200 3183 | %01 |1gpits | During |Immedi-
time constant ms running | ately
03h |H08-02|Position loop gain 0 o 20000 400  |01Hz[16bits | During |immedi
running | ately
04h |H08-03(2nd speed loop gain 11020000 | 400 |0.1Hz[16bits | During |immedi
running | ately
2nd speed loop . .
05h |H08-04|integral time 15t051200 | 2000 | O |1gbis | Purine |Immedi-
ms running | ately
constant
06h |Hog-os|2nd Position loop 01020000 | 640 |0.1Hz|16bits | DUAiNg |Immedi-
gain running | ately
0: Fixed at the
1st gain, P/
Pl switchover
performed
through bit26 of
09h |HO8-082nd gainmode  |°0FE Otol 1 1 |16bits | During |Immedi-
1: Switchover running | ately
between the 1st
gain and 2nd gain
activated based
on the condition
defined by H08-09
0: Fixed at the 1st
3008 gain (PS)
2: Torque
reference value
too large (PS)
3: Speed
reference value
too large (PS)
4: Speed
reference change
rate too large (PS)
5: Threshold of
0Ah |Ho8-09 Gain §Yvitchover speed reference 010 10 0 1 |16 bits Duri,ng Immedi-
condition (PS) running | ately
6: Position
deviation too
large (P)
T: Position
reference
available (P)
8: Positioning
unfinished (P)
9: Actual speed (P)
10: Position
reference + Actual
speed (P)
0Bh |Hog-10| 21" Switchover 0 to 10000 50 |01 ms|16bits | Puring |Immedi-
delay running | ately
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0Ch |Hog-11|2in switchover 0020000 50 1 |16bits | Buring jImmedi-
level running | ately
0Dh |Hog-12|2In switchover 01020000 30 1 |16bits | During |Immedi-
hysteresis running | ately
Oh |Hog-13|"Osition gain 0t0 10000 30 |01 ms|16bits | Puring |Immedi-
switchover time running | ately
10h |HO8-15|Load inertia ratio 0t0 12000 100 | 001 |16bits | Puring |Immedi-
running | ately
13h |Ho8-18 S‘peedAfeedforward 010 6400 50 0.01 16 bits Durmg Immedi-
filter time constant ms running | ately
14h |Hog.19|>Peed feediorward 0 to 1000 0 | 0.1% [16bits | Puring |Immedi-
gain running | ately
15h |H08-20 'Ijorquﬁeedforward 0 to 6400 50 001 | ¢ s | During |Immedi-
filter time constant ms running | ately
16h |HO821 To.rquefeedforward 0102000 o 0.1% |16 bits Durl_ng Immedi-
gain running | ately
0: Average filtering
of speed feedback
3008 inhibited
1: 2 times of
average filtering of
speed feedback
2: 4 times of .
17h |H08-22 speed feed‘back average filtering of Oto4 0 1 |16 bits | Atstop Immedi-
filter selection ately
speed feedback
3:8times of
average filtering of
speed feedback
4: 16 times of
average filtering of
speed feedback
Cutoff frequency buring | immedi.
18h |H08-23of speed feedback 100 to 4000 4000 | 1Hz |16 bits ng
; running | ately
low-pass filter
19h |Hog-24|FFF control 0101000 | 1000 | 0.19% |16bits | PUrine |immedi-
coefficient running | ately
3009h/H09 Gain Auto-tuning Parameters
0: Disabled,
gain parameters
adjusted manually
1: Standard gain
auto-tuning mode,
gain parameters
adjusted
! ) automatically . .
3009 | 01h |H09-00| 52N AUIOMUNINE 4 coif o the 0t02 0 1 |16bits | During |Immedi-
mode A running | ately
stiffness level
2: Positioning
mode, gain
parameters
adjusted
automatically
based on the
stiffness level
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02h |H09-01

Stiffness level

0to31

12

16 bits

During
running

Immedi-
ately

03h [H09-02

Adaptive notch
mode

0: Adaptive

notch no longer
updated

1: One adaptive
notch activated
(3rd notch)

2: Two adaptive
notches activated
(3rd and 4th
notches)

3: Resonance
point tested only
(displayed in H09-
24)

4: Adaptive

notch cleared,
parameters of 3rd
and 4th notches
restored to
default values

Oto4

16 bits

During
running

Immedi-
ately

3009 H09-03

Online inertia auto-
tuning mode

0: Online auto-
tuning disabled
1: Online auto-
tuning enabled,
changing slowly
2: Online auto-
tuning enabled,
changing
normally

3: Online auto-
tuning enabled,
changing quickly

0to3

16 bits

During
running

Immedi-
ately

05h |H09-04

Low-frequency
resonance
suppression mode

0: Manually set
parameters of
low-frequency
resonance
suppression filter
1: Automatically
set parameters
of low-frequency
resonance
suppression filter

Otol

16 bits

During
running

Immedi-
ately

06h |H09-05

Offline inertia auto-
tuning mode

0: Positive

and negative
triangular wave
mode

1: JOG mode

Otol

16 bits

At stop

Immedi-
ately

07h |H09-06

Maximum speed of
inertia auto-tuning

100 to 1000

500

1RPM

16 bits

At stop

Immedi-
ately

08h |H09-07

Time constant for
accelerating to the
maximum speed
during inertia auto-

tuning

20 to 800

125

1Ims

16 bits

At stop

Immedi-
ately
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Inertia auto-tuning . Immedi-
09h |H09-08|. 50 to 10000 800 1ms |16 bits | Atstop
interval ately
Number of motor
0Ah |H09-09|revolutions per 0to 65535 0 0.01 |16 bits - -
inertia auto-tuning
0Dh |Hog-12|requency of the lst 50t04000 | 4000 | 1Hz |16bits | During |Immedi
notch running | ately
0Eh |H09-13 Width level of the 01020 2 1 li6bits Durmg Immedi-
1st notch running | ately
ofh |H09-14 Depth level of the 01099 0 1 li6bits Duru_ng Immedi-
1st notch running | ately
10h |Hog-15| reauency ofthe 50t04000 | 4000 | 1Hz |16bits | During |Immedi
2nd notch running | ately
11h |H09-16 Width level of the 01020 5 1 li6bits Duru_ng Immedi-
2nd notch running | ately
12h |Ho9-17 Depth level of the 0099 0 1 li6bits Durmg Immedi-
2nd notch running | ately
13 |Hog-1g| reauency ofthe 50t04000 | 4000 | 1Hz |16bits | During |Immedi
3rd notch running | ately
14h |H09-19 Width level of the 01020 2 1 li6bits Durmg Immedi-
3rd notch running | ately
15h |H09-20 Depth level of the 01099 0 1 li6bits Duru_ng Immedi-
3rd notch running | ately
16h |Hog-21|Freauency ofthe 50t04000 | 4000 | 1Hz |16bits | During |Immedi
3009 4th notch running | ately
17h |H09-22 Width level of the 01020 5 1 li6bits Duru_ng Immedi-
4th notch running | ately
18h |H09-23 Depth level of the 0099 0 1 li6bits Durmg Immedi-
4th notch running | ately
Auto-tuned
19h [H09-24|resonance 0to 2000 0 1Hz |16 bits - -
frequency
1Fh |Hog-30| 1oraue disturbance -1000t0+1000| 0 | 0.1% |16bits | During |Immedi
compensation gain running | ately
Filter time
20h |H09-31 cgnstantoftorque 0to 2500 50 0.01 16 bits Durlhg Immedi-
disturbance ms running | ately
observer
21h |Hog-32|COnstant torque -1000t0+1000| 0 | 0.1% |16bits | During |Immedi
compensation value running | ately
22h |Hoo-33| orward friction -1000t0+1000| 0 | 0.1% |16bits | During |Immedi
compensation value running | ately
23h |H9-34| REVerse friction -1000t0+1000| 0 | 0.1% |16bits | During |Immedi
compensation value running | ately
Frequency of During |Immedi-
27h |H09-38|low-frequency 10 to 1000 1000 |0.1 Hz |16 bits . J
running | ately
resonance
Low-frequency immedi-
28h |H09-39|resonance 0to 10 2 1 |16 bits | Atstop
X ately
frequency filter
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Default

Min.
Unit

Width

Change
Condition

Effective
Time

300Ah/HOA Fault and Protection Para

meters

01h [HOA-00

Power input phase
loss protection

0: Enable phase
loss fault and
inhibit phase loss
warning

1: Enable phase
loss fault and
warning

2: Inhibit phase
loss fault and
warning

Oto2

16 bits

During
running

Immedi-
ately

02h [HOA-01

Absolute position
limit

0: Disable
absolute position
limit

1: Enable absolute
position limit

2: Enable absolute
position limit
after homing

0to2

16 bits

At stop

Immedi-
ately

04h |HOA-03

Power-off memory
selection

0: Disable power-
off memory

1: Enable power-
off memory

2: Disable power-
off memory

and hide

control power
undervoltage
fault

0to2

16 bits

During
running

Immedi-
ately

3004 HOA-04

Motor overload
protection gain

50 to 300

100

16 bits

At stop

Immedi-
ately

07h |HOA-06

Motor overload
level

0to 400

16 bits

At stop

Immedi-
ately

08h [HOA-07

UVW phase
sequence auto-
tuning selection

0: Not perform
UVW phase
sequence auto-
tuning during
angle auto-tuning
1: Perform UVW
phase sequence
auto-tuning
during angle
auto-tuning

Otol

16 bits

During
running

Immedi-
ately

09h |HOA-08

Overspeed
threshold

0to 10000

1RPM

16 bits

During
running

Immedi-
ately

0Dh |HOA-12

Runaway protection
selection

0: Disable
1: Enable

Otol

16 bits

During
running

Immedi-
ately

OEh [HOA-13

Initial angle auto-
tuning mode

0: Auto-tuning
with Z signal

1: Jog auto-tuning
without Z signal
2: Auto-tuning of
voltage input

3: Angle auto-
tuning of voltage
input with Z
signal

Oto3

16 bits

At stop

Immedi-
ately
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Parameter Group
Hex. Dec. |Name Description Value Range | Default Min. |y | Chanee |Effective
hdex|RParal Unit Condition| Time
o Code| No.
10h |HoA-15 1otor rotation 1t0 1000 5 |1RPM|16bits | During |Immedi-
threshold running | ately
Threshold for
11h |Hoa-16[O-frequency 1t0 1000 5 1p |16bits | During |immedi-
resonance position running | ately
deviation
14h |HOA-19 Filter time constant 010630 200 Lus |16 bits Durlhg Immedi-
of touch probe 1 running | ately
15h |HOA-20 Filter time constant 010 630 200 Lus |16 bits Durl_ng Immedi-
of touch probe 2 running | ately
0: Enable STO
function Next
16h [HOA-21|STO function switch 1: Hide STO Otol 0 1 |16 bits | Atstop | power-
. on
function
. X Next
17h |HoA22 f’i'rir:ajem filter 0to3 1 1 |16bits | Atstop | power
on
Next
18h |HOA-23|TZ signal filter time O0to31 15 125ns|16 bits | Atstop | power-
on
300A Filter time constant Immedi-
1Ah |HOA-25|of displayed speed 0 to 5000 50 1ms |16 bits | Atstop
ately
feedback
0: Show motor
overload warning
(Er.909) and fault
18h |Hoa-26|Otr overload - (Er.620) 0Otol 0 1 [i6bits | Atstop |'™Me
selection 1: Hide motor ately
overload warning
(Er.909) and fault
(Er.620)
Time window
21h |Hoa-32|°F locked rotor 10t065535 | 200 | 1ms [16bits | UG |Immedi-
over-temperature running | ately
protection
Locked rotor over- ) . ]
22h |HOA-33|temperature 0: Shielded Otol 1 1 |16bits | During |Immedi-
. 1: Enabled running | ately
protection
Encoder multi-turn |0: Not hide . Immedi-
25h |HOA-36 overflow fault 1 Hide Otol 0 1 [16bits | Atstop ately
300Bh/HOB Monitor Parameters
0lh |HOB-00|Actual motor speed -9999 to +9999 0 1 RPM|16 bits - -
02h |HOB-01|Speed reference -9999 to +9999 0 1 RPM|16 bits - -
03h |HoB-02|Memal torque -3000t0+3000| 0 | 0.1% |16 bits - -
reference
04h |HOB-03|Monitored DI status 0 to OXOOFFFFFF 0 1 |32 bits - -
3008 | 06h |HoB-0s|Monitored DO 0to OXFFFF 0 1 |16bits - -
status
Absolute position 2147483648 to .
08h |HOB-07 counter +2147483647 0 1p [32bits ) )
0Ah |HOB-09|Mechanical angle 0to 3600 0 0.1° |16 bits - -
0Bh [HOB-10|Electrical angle 0 to 3600 0 0.1° |16 bits - -
0Dh |HOB-12|Average load ratio 0to 65535 0 0.1% |16 bits - -
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Parameter Group
Hex. Dec. |Name Description Value Range | Default Min. i deh Char\ge Effe;ctlve
hdex|RParal Unit Condition| Time
o Code| No.
Position following
L 2147483648 to .
10h [HOB-15 Si\i/tl)atlon (encoder 12147483647 0 1p (32bits - -
Feedback pulse -2147483648 to .
12h 1HOB-17) e +2147483647 0 Lp [32bits i )
. Oto .
14h [HOB-19|Total power-on time 4294967295 0 0.1s |32 bits - -
19h |HoB-24[RMS value of phase 0t0 65535 0 |001A[32bits - -
current
1Bh |HOB-26|Bus voltage 0t0 65535 0 0.1V |16 bits - -
1Ch |HoB-27|7OWer module 0t0 65535 0 1°C |16 bits - -
temperature
Absolute encoder
1Dh |HOB-28|fault information 0 to OXFFFF 0 1 |16 bits - -
given by FPGA
System status
1Eh [HOB-29|information given 0 to OxFFFF 0 1 |16 bits - -
by FPGA
System fault
1Fh |HOB-30|information given 0 to OxFFFF 0 1 |16 bits - -
by FPGA
20h |Hog-31/Encoder fault 0 to OXFFFF 0 1 |16bits | - -
information
22h |HOB-33(Fault log 0to9 0 1 |i6bits | During jimmedi:
running | ately
23h |Ho-34| ault code of the OtoOXFFFF | 0 1 [w6bits | - -
selected fault
Time stamp upon 0to
3008 24h |HOB-35|occurrence of the 4294967295 0 0.1s |32 bits - -
selected fault
Motor speed upon
26h |HOB-37|occurrence of the -9999 to +9999 0 1 RPM|16 bits - -
selected fault
Motor phase U
currentupon -32768 to .
27h |H0B-38 occurrence of the +32767 0 0.0LA 16 bits ) )
selected fault
Motor phase V
currentupon -32768 to .
28h |H0B-39 occurrence of the +32767 0 0.0LA 16 bits ) )
selected fault
Bus voltage upon
29h |HOB-40|occurrence of the 0to 65535 0 0.1V |16 bits - -
selected fault
Input terminal
2Ah |Ho-41/3tatus upon 0to OXOOFFFFFF| 0 1 |32bits |- -
occurrence of the
selected fault
Output terminal
2Ch |Ho-43/3tatus upon 0 to OXFFFF 0 1 |16bits | - -
occurrence of the
selected fault
2Eh |HOB-45|Internal fault code 0 to OxFFFF 0 1 |16 bits - -
Absolute encoder
fault information
2Fh |HOB-46|given by FPGA upon 0 to OxFFFF 0 1 |16 bits - -
occurrence of the
selected fault
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Parameter Group
Hex. Dec. |Name Description Value Range | Default Min. i deh Char\ge Effe;ctlve
hdex|RParal Unit Condition| Time
o Code| No.
System status
information given
30h |HOB-47|by FPGA upon 0 to OxFFFF 0 1 |16 bits - -
occurrence of the
selected fault
System fault
information given
31h |HOB-48|by FPGA upon 0 to OXFFFF 0 1 |16 bits - -
occurrence of the
selected fault
Encoder fault
32h |HoB-4g[ Mformation upon 0'to OXFFFF 0 1 |16bits - ;
occurrence of the
selected fault
Internal fault code
34h |HOB-51|upon occurrence of 0 to OxFFFF 0 1 |16 bits - -
the selected fault
Position following
. -2147483648 to .
36h |HOB-53 deylatlon (reference 19147483647 0 1p (32bits - -
unit)
-60000 to 0.1 .
38h |HOB-55|Actual motor speed +60000 0 RPM 32 bits - -
3Ah |HoB-57|PUS voltage of the 0to 65535 0 |01V [16bits - -
control power
Mechanical 0to
3Bh |HOB-58|absolute Aposutlon 4294967295 0 1p (32bits - -
(low 32 bits)
300B Mechanical
3Dh |HOB-60|absolute position %i:;izggi;o 0 1p [32bits - -
(high 32 bits)
47h |Hop-7o| Number of absolute 01065535 0 1 |16bits - -
encoder revolutions
Position of the 0to
48h |HOB-71 at')so'lute encoder 2147483647 0 1p |32bits - -
within one turn
Encoder position Oto .
4EN THOB-TT]1 1y 32 bits) 4294967295 0 Lp [32bits . ]
Encoder position -2147483648 to .
50h HOB-T9) 4 ioh 32 bits) 2147483647 | ° lp |32bits | - :
Single-turn position 0to
52h |HOB-81|of the rot_atlng load 4294967295 0 1p |32bits - -
(low 32 bits)
Single-turn position
54h |HOB-83|of the rotating load iiﬁjﬁgzi;c 0 1p [32bits - -
(high 32 bits)
Single-turn position
. 2147483648 to .
56h |HOB-85|of the rotatlng load 19147483647 0 1p (32bits - -
(reference unit)
Group No. of
5Bh |HOB-90|the abnormal 0 to OXFFFF 0 1 |16 bits - -
parameter
Offset of the
sch |Hog-or?Pneormal 01065535 0 1 |16bits - -
parameter within
the group
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Parameter Group
Hex. Dec. |Name Description Value Range | Default Min. i deh Char\ge Effe;ctlve
hdex|RParal Unit Condition| Time
G Code| No.
300Dh/HOD Auxiliary Function Parameters
02h HOD- Fault reset 0: No operation Otol 0 1 |16 bits Durmg Immed-
01 1: Fault reset running | ately
HOD- |Encoder initial 0: No operation . Immedi-
300D 04h 03 |angle auto-tuning |1: Enable Otol 0 1 |16bits | Atstop ately
0: No operation .
05h Hgf’ a’:ict‘;der ROMread/ ;.\ rite ROM 0to2 0 1 |16bits | Atstop 'ma't”jd"
2:Read ROM y
HOD- 0: No operation R During |Immedi-
06h 05 Emergency stop 1: Emergency stop Otol 0 1 |16 bits running | ately
HOD- |UV phase current  |0: Disable . Immedi-
0Dh 12 |balance correction |1: Enable Otol 0 1 |16bits | Atstop ately
300D ,
0: No operation
1: Reset the fault .
15h | HOD- [Absoluteencoder 1, oo i e fault 0to2 0 1 |16bits | Atstop |'Mmed-
20 |resetselection . ately
and multi-turn
data
300Eh/HOE Communication Function Parameters
01h |HOE-00|Node address 1t0127 1 1 |16bits | During |Immedi-
running | ately
0: Not save
1: Save
parameters
written through
communication
to EEPROM
2: Save object
Save objects dictionaries
02h IHoE-01 written thl’OL{gh written through 0to3 3 1 li6bits Durlhg Immedi-
communication to |communication running | ately
EEPROM to EEPROM.
3: Save
parameters
300E and object
dictionaries
written through
communication
to EEPROM
03h |HOE-02|Axis address 1to 127 1 1 |16 bits - -
0: Node address
determined by
09h |HoE-08 Servo'node address |HOE-00 Otol 0 1 li6bits Durmg Immedi-
selection 1: Node address running | ately
determined by
DIP switch 1
CAN 0: N/A During | Immedi-
0Bh |HOE-10|communication  |1: CANopen 0to2 1 1 |16bits | “or8 TS
mode 2: CANlink & y
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Parameter Group

Hex. Dec.

Para.
No.

Index

Group Code

Name

Description

Value Range

Default

Min.
Unit

Width

Change
Condition

Effective
Time

0Ch [HOE-11

CAN baud rate

0:20K
1:50K
2:100K
3:125K
4:250 K
5:500 K
6:1M

Oto6

16 bits

During
running

Immedi-
ately

0Dh |HOE-12

Number of CAN
frames received per
unit time

0to 65535

16 bits

OEh |HOE-13

Maximum CAN
reception errors per
unit time

0to 255

16 bits

OFh |HOE-14

Maximum CAN
transmission errors
per unit time

0to 255

16 bits

10h |HOE-15

CAN bus
disconnection times
per unit time

0t0 65535

16 bits

11h |HOE-16

CAN configuration
mode

Otol

16 bits

During
running

Immedi-
ately

15h |HOE-20

EtherCAT slave
name

0t0 65535

16 bits

16h |HOE-21

EtherCAT slave alias

0to 65535

16 bits

At stop

Immedi-
ately

300E HOE-22

Number of
synchronization
interrupts allowed
by EtherCAT

1t020

16 bits

During
running

Immedi-
ately

18h |HOE-23

EtherCAT
synchronization
detection mode

0: Standard mode
1: Surplus mode

Otol

16 bits

During
running

Immedi-
ately

19h |HOE-24

Synchronization
loss count

0t0 65535

16 bits

1Ah [HOE-25

Maximum error
value and invalid
frames of EtherCAT
port 0 per unit time

0 to OxFFFF

16 bits

1Bh |HOE-26

Maximum error
value and invalid
frames of EtherCAT
port 1 per unit time

0 to OXFFFF

16 bits

1Ch [HOE-27

Maximum transfer
error of EtherCAT
port per unit time

0 to OxFFFF

16 bits

1Dh |HOE-28

Maximum EtherCAT
data frame
processing unit
error per unit time

0to 0x0255

16 bits

1Eh |HOE-29

Maximum link loss
of EtherCAT port 0
per unit time

0 to OXFFFF

16 bits

1Fh |HOE-30

EtherCAT master
type

Oto3

16 bits

At stop

Immedi-
ately
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Parameter Group
Hex. Dec. |Name Description Value Range | Default Min. i deh Char\ge Effe;ctlve
hdex|RParal Unit Condition| Time
o Code| No.
EtherCAT Next
20h |HOE-31|synchronization 0to2 1 1 |16 bits | Atstop | power-
mode on
EtherCAT .
- . Immedi-
21h |HOE-32|synchronization 0to 2000 500 1 [16bits | Atstop
ately
error threshold
20h |HoE-33|FENerCAT state 0to8 0 1 |16bits | - -
machine status
Excessive position During | Immedi-
23h |HOE-34|reference increment Oto7 1 1 |16 bits running atel
countin CSP mode & i
. 0: Disable EOE . During | Immedi-
29h |HOE-40|EOE selection 1+ Enable EOE Otol 0 1 |16 bits running | ately
Most significant During | Immedi-
2Ah |HOE-41|byte of EOE IP 0to 255 0 1 |16 bits . J
running | ately
address
Second most During |Immedi-
2Bh |HOE-42|significant byte of 0to 255 0 1 |16 bits running atel
EOE IP address g Y
Second least During |Immedi-
2Ch |HOE-43 significant byte of 010255 0 1 |16bits runmng s
EOE IP address g Y
Least significant During | Immedi-
2Dh |HOE-44|byte of EOE IP 0to 255 0 1 |16 bits . J
running | ately
address
Most significant During | Immedi-
2Eh |HOE-45|byte of EOE subnet 0to 255 0 1 |16 bits . s
running | ately
300E mask
Second most During | Immedi-
2Fh |HOE-46|significant byte of 0to 255 0 1 |16 bits running atel
EOE subnet mask 8 y
Second least During | Immedi-
30h |HOE-47|significant byte of 0to 255 0 1 |16 bits running atel
EOE subnet mask s y
Least significant buring | immedi-
31h |HOE-48|byte of EOE subnet 0to 255 0 1 |16 bits . s
running | ately
mask
Most significant buring | Immedi-
32h |HOE-49|byte of default EOE 0to 255 0 1 |16 bits . s
running | ately
gateway
Second most
_cq[significant byte . During |Immedi-
33h [HOE50| > e oF 0t0 255 0 1 |16bits running | ately
gateway
Second least
¢, [significant byte . During |Immedi-
34h |HOE-S1) e o e O 0to 255 0 1 |16 bits running | ately
gateway
Least significant During | Immedi-
35h |HOE-52|byte of default EOE 010255 0 1 |16bits ng
running | ately
gateway
Most significant
36h |HOE-53|byte of MAC used by 0 to Ox00FF 0 1 |16 bits - -
EOE
2nd byte of MAC .
37h |HOE-54 used by EOE 0 to OX00FF 0 1 |16 bits - -
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Hex. Dec. |Name Description Value Range | Default Min. i deh Char\ge Effe;ctlve
hdex|RParal Unit Condition| Time
o Code| No.
3rd byte of MAC .
38h |HOE-55 used by EOF 0 to OX00FF 0 1 |16 bits - -
4th byte of MAC .
39h |HOE-56 used by EOE 0 to OX00FF 0 1 |16 bits N -
5th byte of MAC .
3Ah |HOE-57 used by EOF 0 to OX00FF 0 1 |16 bits - -
Least significant
3Bh |HOE-58|byte of MAC used by 0 to Ox00FF 0 1 |16 bits - -
EOE
Automatic Ethernet . . .
3Dh |HOE-60|IP address 0: Disabled Otol 0 1 |16bits | Puring |Immedi-
. e 1: Enabled running | ately
identification
Most significant buring | Immedi-
3Eh |HOE-61|byte of Ethernet IP 0to255 192 1 |16 bits . s
address running | ately
Second most During | Immedi-
3Fh |HOE-62|significant byte of 0to 255 168 1 |16 bits running atel
Ethernet IP address & y
Second least During | Immedi-
40h [HOE-63|significant byte of 0to 255 0 1 |16 bits running atel
Ethernet IP address s y
Least significant buring | Immedi-
41h |HOE-64|byte of Ethernet IP 0to 255 2 1 |16 bits . s
address running | ately
Most significant buring | Immedi-
42h |HOE-65|byte of Ethernet 0to 255 255 1 |16 bits . s
300E subnet mask running | ately
Second most
43h |Hoe-gg| /8" ficant byte of 010255 255 1 |16bits | DUring |Immedi-
Ethernet subnet running | ately
mask
Second least
44h |Hog-g7|s18nificant byte of 010255 255 1 |16bits | During |Immedi-
Ethernet subnet running | ately
mask
Least significant buring | Immedi-
45h |HOE-68|byte of Ethernet 0t0255 0 1 |16bits ne
subnet mask running | ately
Most significant buring | Immedi-
46h |HOE-69 byte of default 010255 192 1 |16bits runnmg s
Ethernet gateway s Y
Second most
47h |Hog-7o[SiBNificant byte of 0t0255 168 1 |16bits | During |immedi-
default Ethernet running | ately
gateway
Second least
48h |HOE-71 significant byte of 010255 0 1 li6bits Duru_ng Immedi-
default Ethernet running | ately
gateway
Least significant burine | Immedi-
49h |HOE-72|byte of default 0to 255 1 1 |16 bits running atel
Ethernet gateway s y
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Parameter Group
Hex. Dec. |Name Description Value Range | Default Min. i deh Char\ge Effe;ctlve
hdex|RParal Unit Condition| Time
o Code| No.
0:300 bps
1: 600 bps
2:1200 bps
3:2400 bps
51h |HOE-80|Modbus baud rate |/~ 800 BPS 0to9 9 1 |16bits | During |immedi-
5:9600 bps running | ately
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
52h |HOE-81|Modbus data format| 2P Pit (8-E-1) 0to3 3 1 |16bits | During |Immedi-
2:0dd parity, 1 running | ately
stop bit (8-0-1)
300 3:No parity, 1
stop bit (8-N-1)
53h |HOE-82 Modbus response 01020 0 1 li6bits Durlhg Immedi-
delay running | ately
Modbus During | Immedi-
54h |HOE-83|communication 0to 600 0 1 |16 bits . J
R running | ately
timeout
5Bh |HOE-90{Modbus version No. 0to 65535 0 0.01 |16 bits - -
5ch m&mﬁ?wwnwmw” 0to 65535 0 | 001 |16bits - -
5Dh [HOE-92|CANlink version No. 0to0 65535 0 0.01 |16 bits - -
SEh |HoE-03|FNrCAT COE 01065535 0 | 001 [16bits - -
version No.
5Fh |HOE-94|tErCAT EOE 01065535 0 | 001 [16bits - -
version No.
60h |HOE-95|Ethernet version No. 0to 65535 0 0.01 |16 bits - -
B Parameters of axis 4
Parameter Group
Hex. Dec. |Name Description Value Range | Default Min.yidn Chaf‘ge Eﬁ?ctlve
Teexl e Unit Condition| Time
e Code | No.
3800h/H00 Servo Motor Parameters
01h | H00-00 |Motor code 0t065535 | 14000 |1 16 1 atstop | N
bits power-on
03h | Hoo-02 |Customized motor 0to OXFFFFFFFF| 0 |1 32 - -
code bits
05h |HO00-04 [Encoder version No. 0to 65535 0 |01 1§ - -
bits
3800 Serial encoder motor 16
06h |H00-05 0to 65535 0 1 X - -
code bits
09h | H00-08 |Serial encoder type 0to65535 | 0 |1 10 | atstop | N
bits power-on
0:220V 16 Next
0Ah |H00-09 |Rated voltage 1:380V Otol 0 1 bits At stop power-on
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Parameter Group
Hex. Dec. |Name Description Value Range | Default Min.yidn Chaf‘ge Eﬁ?ctlve
hdexiBPara: Unit Condition| Time
Grenp Code | No.
0Bh |H00-10|Rated power 1t0 65535 75 loorkw|® | Atsop | N
bits power-on
16 Next
0Ch |HO00-11 |Rated current 1t0 65535 470 [0.01A | . At stop
bits power-on
0Dh |H00-12 |Rated torque 10t065535 | 239 |POLN 16 1y gop | Next
m bits power-on
OEh |HO00-13 |Maximum torque 10to 65535 716 001N 1§ At stop Next
m bits power-on
16 Next
OFh | HO00-14 |Rated speed 100 to 6000 3000 |[LRPM | . At stop
bits power-on
10h | Hop-15|Maximum motor 100106000 | 6000 |LRPM |6 | Atstop | N
speed bits power-on
11h |H00-16 |[Moment of inertia ltoess3s | 130 |00 |16 Atstop | Xt
kgem® | bits power-on
Number of pole pairs 16 Next
12h |H00-17 of PMSM 2to 360 5 11 bits At stop power-on
. 16 Next
13h |H00-18|Stator resistance 1to 65535 500 0.001Q], . At stop
bits power-on
14h | H00-19 |Stator inductance Lq 1t0 65535 327 0.01 1§ At stop Next
mH bits power-on
3800 | 15h |H00-20 [Stator inductance Ld 1toessss | 387 P00 || arsiop | N
mH bits power-on
Linear back EMF 0.01 16 Next
16h |H00-21 . 1to 65535 3330 |mv/ X At stop
coefficient bits power-on
RPM
17h |H00-22 [Torque coefficient Kt 1065535 51 |O0IN |16 Atstop | et
m/Arms |bits power-on
. 16 Next
18h | H00-23 |Electrical constant Te 1t0 65535 654 0.0l ms|; . At stop
bits power-on
19h | Hoo-24 [Mechanical constant 1to6s53s | 24 |ooims[® | Atstop | MOt
m bits power-on
Position offset of 0to 32 Next
1Dh | H00-28 absolute encoder 4294967295 8192 |1 bits Atstop power-on
. 19: Inovance
1Fh |Hoo-30 [EnCoderselection o b cerial 0to OXOFFF | 0x0013 |1 16 Atstop | &t
(Hex) bits power-on
encoder
1to 32 Next
20h |HO00-31 [PPR of encoder 1073741824 8388608 |1 PPR bits At stop power-on
20h | Hoo-33|Ftectrical angle of 2 0to3600 | 1800 010 [ | Atstop | &
signal bits power-on
26h | Hoo-37|ADsolute encoder OtoOXFFFF | 0 |1 16 ) ptstop | NeXt
function setting bit bits power-on
3801h/H01: Servo Drive Parameters
0lh |HO01-00|MCU software version 0to 65535 0 01 i?ts - -
02h |HO01-01 [FPGA software version 0to 65535 0 01 é?ts - -
03h |HO01-02 [FPGA customized No. 0to 65535 0 01 i?ts - -
3801 -
0ah | Hop-03 [SPUO software version 0t0 65535 o jor |® - -
No. bits
05h | Hop-4 [SPU1 software version 0t0 65535 o fo1 | - -
No. bits
08h | Hop-o7 |>Oftware testversion 0t0 65535 o joor |® - -
No. bits
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Parameter Group
Hex. Dec. |Name Description Value Range | Default Min.yidn Charlge Eﬁ?ctlve
hdexiBPara: Unit Condition| Time
SR Code | No.

Drive unit series 3:S2R8 16 Next
0Bh |HO01-10 number 5. S5RS 0to 65535 311 bits At stop power-on
och | Hoy-11 |VOltage classofthe Oto6s535 | 220 v | - -

drive unit bits

Rated power of the 0to 32
ODh [HOL-12 e unit 1073741824 | 40 [POLKW G i )

OFh |HO1-14 Ms:\;gl;r:tls::iﬁlij\/te 0to 40 ]0.01kwW 32 - -

o 1073741824 : bits

Rated output current Oto 32
11h 1HOL-16 e drive unit 1073741824 | 280 [OOLA i i )

Maximum output 0to 0
13h |H01-18 current of the drive 1073741824 1010 |0.01A bits - -

unit

. 16 Next
15h | H01-20 |Carrier frequency 4000 to 20000 | 8000 |1Hz X At stop
bits power-on
. 16 Next
16h |H01-21|Dead zone time 1to0 2000 200 |0.0lpus |, . At stop
bits power-on

D-axis coupling ) B

17h |H01-22 voltage compensation 0to60000 | 500 |0.19% |[-° During | Immedi-
2 bits running ately
coefficient

Q-axis back EMF . .
18h |H01-23 |compensation 0to60000 | 500 |09 [-° During | Immedi

.- bits running ately
coefficient
19h | Ho1-24 |°-2¥is current loop 0120000 | 500 |1Hz |*® During | Immedi-
gain bits running ately

D-axis current 16 Durin Immedi-
1Ah |HO1-25|loop integral 1to 10000 100 |0.01 bits running atel

3801 compensation factor g y
0: Extraction
rate 32
Current sampling L: Extraction
1Bh | HO1-26 [Sinc3 filter data rate64 0to3 0 1 16 Atstop | Xt
) 2: Extraction bits power-on
extraction rate
rate 128
3: Extraction
rate 256
1ch |Hop-27|Q2is currentloop 0t020000 | 500 |1Hz |8 | During | Immedi-
gain bits running ately

Q-axis current . .
1Dh |HO1-28|loop integral 1to10000 | 100 001 |*© During | Immedi

: bits running ately
compensation factor

Q-axis coupling . .
1Eh |H01-29 [voltage compensation 01060000 | 500 |0.19% |- During | Immedi

e bits running ately
coefficient
1Fh | Ho1-30|Bus voltage gain 500t01500 | 1000 [0.1% [0 | Atstop | ¢
tuning bits power-on
Minimum turn-on
. 16 Next
20h |HO01-31 [time of bootstrap 0to 200 50 [0.1ps | . At stop
. . bits power-on
circuit lower bridge
21h | Ho1-32|Re3tive gain of UV 1to65535 | 32768 |1 161 atstop | Nt
sampling bits power-on

IGBT over- . .
23h |HO1-34 [temperature 0'to 1500 950 |0.1°C é?ts rzlr‘]:i”ng '”;:;Td"

threshold & Y

32 Next
25h |HO01-36 [Current sensor range 0t0 999999 2083 [0.01A | . At stop
bits power-on
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Parameter Group
Hex. Dec. |Name Description Value Range | Default Min.yidn Charlge Eﬁ?ctlve
oro hdexiBPara: Unit Condition| Time
Pl code | No.
FPGA phase current o 16 Next
27h |HO1-38 protection threshold 0o 1000 900 [0.1% bits Atstop power-on
DC bus overvoltage 16
2%h | HOL-40 protection threshold 0102000 420 v bits ) )
DC bus voltage 16 Immedi-
2Ah |HOL-4L discharge threshold 0102000 380 v bits Atstop ately
DC bus undervoltage 16 Immedi-
2Bh [HO1-42| " 0t0 2000 200 1V (e | Atstop | oo
Power supply unit 1 1kw 16 Next
2Ch |HOL-43 series No. 2:2 kW lto2 R bits Atstop power-on
Output power of the 0to 32
2Dh | Ho1-44 power supply unit 1073741824 100 |o.01kw bits
Maximum output Oto 0
2Fh |HO1-46 |power of the power 1073741824 150 |0.01 kw bits - -
supply unit
Rated output current 0to o
31h |HO01-48 |of the power supply 1073741824 320 [0.01A bits - -
unit
Over-temperature . .
33h | HO1-50 threshold of the Oto1500 | 800 |o1c | [0 | PUe '”;'t“e'fd"
power module g y
D-axis proportional . .
35h |HO01-52 |gain in performance 0to 20000 2000 |1Hz é?ts rﬁ::?ng In;r;le
priority mode g Y
3801 D-axis integral gain in K .
36h |HO1-53 [performance priority 1to 10000 100 |0.01 é?ts rz::inng In;r;le
mode & Y
Q-axis proportional . .
37h |HO01-54 |gain in performance 0to 20000 2000 [1Hz élsts rﬁ::?ng In;r;:dl
priority mode & Y
Q-axis integral gain in . .
38h |HO1-55 |performance priority 11010000 | 100 |0.01 tl)?ts rz::i”ng '":;Td'
mode & Y
39h |Ho1-56|Currentloop low-pass 0to65535 | 11000 |1Hz O | Atstop | N
cutoff frequency bits power-on
Maximum output Oto 0
3Ah | H01-57 |current of the power 1073741824 480 [0.01A bits - -
supply unit
Serial encoder
3Ch |HO01-59 |data transmission 0to 2000 0 0'5001 llfts At stop o:/zfon
compensation time H P
FPGA scheduling 0:32 kHz 16 Next
3Dh | HO1-60 frequency selection  |1: 16 kHz Otol LR bits Atstop power-on
. |0:4kHz
3eh |Hol-61|ComMand scheduling) o 0to2 2 1 16 1 atstop | N
frequency selection bits power-on
2:1kHz
48h |Hop.71|VOltage class of the Oto65535 | 220 v | - -
power supply unit bits
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Default
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Width

Change
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Effective
Time

802h/H02 Basic Control Parameters

01h |H02-00

Control mode
selection

0: Speed mode
1: Position
mode

2: Torque mode
9: EtherCAT
mode

255: This axis is
not used.

0to 255

16
bits

At stop

Immedi-
ately

02h |H02-01

Absolute system
selection

0: Incremental
mode

1: Absolute
position linear
mode

2: Absolute
position
rotation mode

Oto2

16
bits

At stop

Next
power-on

03h |H02-02

Rotation direction

0: CCW
direction as
the forward
direction

1: CW direction
as the forward
direction

Otol

16
bits

At stop

Next
power-on

3802

08h |H02-07

Stop mode at
overtravel

0: Coast to stop,
keeping de-
energized state
1: Stop at zero
speed, keeping
position lock
state

2: Stop at zero
speed, keeping
de-energized
state

Oto2

16
bits

At stop

Immedi-
ately

09h |HO02-08

Stop mode at No.1
fault

0: Coast to stop,
keeping de-
energized state
1: DB Stop,
keeping de-
energized state
2: DB Stop,
keeping DB
state

Oto2

16
bits

At stop

Immedi-
ately

0Ah | H02-09

Delay from brake
output ON to
command received

0to 500

250

1Ims

16
bits

During
running

Immedi-
ately

0Bh |H02-10

Delay from brake
output OFF to motor
de-energized

50 to 1000

150

1ms

16
bits

During
running

Immedi-
ately

0Ch |H02-11

Motor speed
threshold at brake
output OFF in
rotational state

20to 3000

30

1RPM

16
bits

During
running

Immedi-
ately
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Parameter Group
Hex. Dec. |Name Description Value Range | Default Min.yidn Charlge Eﬁ?ctlve
hdexiBPara: Unit Condition| Time
SR Code | No.
Delay from S-ON OFF . .
0Dh | H02-12 |to brake output OFF ltol000 | 500 |1ms [‘o | During | immedi
X . bits running ately
in rotational state
0: Output
warning
. . information .
10h |H02-15 \t'\r’]aerEé“g:éSplay"" Immediately Otol 0 iists At stop '”;?jd"
s 1: Not output Y
warning
information
. 0: OFF 16 Immedi-
11h |HO02-16|Brake switch 1 ON Otol 0o bits At stop ately
Permissible minimum 16
16h |H02-21 |resistance of the 1to 1000 40 |1Q bits - -
regenerative resistor
Heat dissipation 16 Immedi-
19h |H02-24 |coefficient of the 10to 100 30 [0.01% | At stop
. bits ately
resistor
1: External
resistor,
naturally
ventilated
3802 1Ah | HO2-25 Regen.eratlve resistor |2: E_xternal 1to3 3 1 1§ At stop Immedi-
selection resistor, forced bits ately
air cooling
3: Capacitor, no
regenerative
resistor needed
18h | Ho-26|FOWer of external ltoessss | 40 |tkw | | atstop | MMedn
regenerative resistor bits ately
1Ch | Hop-27 |Resistance of external 1t0 1000 50 1o 5| atstop | Mmedi
regenerative resistor bits ately
1Fh | H02-30 |User password 0to65535 | 0 |1 16 | During | Immed-
bits running ately
0: No operation
System parameter 1: Restore 16 Immedi-
20h |Ho2-31 Y% pA default settings 0to2 0o 1 X At stop
initialization bits ately
2: Clear fault
records
Selection of . .
21h |H02-32|parameters in group 0t0 99 50 |1 16 During | Immedi-
HOB bits running ately
24h |Ho2-35 Keypad data refresh 0t020 0 |1Hz l§ Durmg Immedi-
frequency bits running ately
2Ah |H02-41 |Factory password 0to 65535 0o 1? Durlr\g Immed-
bits running ately
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3803h/H03 Termin

al Input Parameters

03h

H03-02

Consisting of
three digits,
with the first
one (from left to
right) indicating
the axis number
and the last
two indicating
the terminal
function. The
last two digits
are defined as

DI1 function selection [follows:

0: No definition
01:S-ON

14: Positive
limit switch

15: Negative
limit switch

31: Home
switch

38: Touch probe
1
39: Touch probe
2

0t0 65535

16
bits

During
running

At stop

3803

04h

H03-03

DI1 logic selection

0: Active low

1: Active high

2: Rising edge-
triggered

3: Falling edge-
triggered

4: Rising/Falling
edge-triggered

Oto4

16
bits

During
running

At stop

05h

H03-04

0to 39
See the

DI2 function selection |description

of H03-02 for
details.

0to0 65535

16
bits

During
running

At stop

06h

H03-05

DI2 logic selection

Oto4

See the
description
of H03-03 for
details.

Oto4

16
bits

During
running

At stop

07h

H03-06

0to39
See the

DI3 function selection |description

of H03-02 for
details.

0to 65535

16
bits

During
running

At stop

08h

H03-07

DI3 logic selection

Oto4

See the
description
of H03-03 for

Oto4

details.

16
bits

During
running

At stop
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3803

09h

H03-08

D14 function selection

0to 39

See the
description
of H03-02 for
details.

0to 65535

16
bits

During
running

At stop

OAh

H03-09

D14 logic selection

Oto4

See the
description
of H03-03 for
details.

Oto4

16
bits

During
running

At stop

0Bh

H03-10

DI5 function selection

0to39

See the
description
of H03-02 for
details.

0to 65535

16
bits

During
running

At stop

0Ch

H03-11

DI5 logic selection

Oto4

See the
description
of H03-03 for
details.

Oto4

16
bits

During
running

At stop

0Dh

H03-12

DI6 function selection

0to39

See the
description
of H03-02 for
details.

0to 65535

16
bits

During
running

At stop

OEh

H03-13

DI6 logic selection

Oto4

See the
description
of H03-03 for
details.

Oto4

16
bits

During
running

At stop

OFh

HO03-14

DI7 function selection

0to39

See the
description
of H03-02 for
details.

0to 65535

16
bits

During
running

At stop

10h

H03-15

DI7 logic selection

Oto4

See the
description
of H03-03 for
details.

Oto4

16
bits

During
running

At stop

11h

H03-16

DI8 function selection

0to39

See the
description
of H03-02 for
details.

0to 65535

16
bits

During
running

At stop

12h

H03-17

DI8 logic selection

Oto4

See the
description
of H03-03 for
details.

Oto4

16
bits

During
running

At stop

13h

H03-18

DI9 function selection

0to39

See the
description
of H03-02 for
details.

0to0 65535

16
bits

During
running

At stop
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14h |H03-19

DI9 logic selection

Oto4

See the
description
of H03-03 for
details.

Oto4

16
bits

During
running

At stop

15h |H03-20

DI10 function
selection

0to39

See the
description
of H03-02 for
details.

0to 65535

16
bits

During
running

At stop

16h |H03-21

DI10 logic selection

Oto4

See the
description
of H03-03 for
details.

Oto4

16
bits

During
running

At stop

17h |H03-22

DI11 function
selection

0to39

See the
description
of H03-02 for
details.

0to 65535

16
bits

During
running

At stop

18h |H03-23

DI11 logic selection

Oto4

See the
description
of H03-03 for
details.

Oto4

16
bits

During
running

At stop

3803 | 19h |HO03-24

D112 function
selection

0to39

See the
description
of H03-02 for
details.

0to 65535

16
bits

During
running

At stop

1Ah |HO03-25

DI12 logic selection

Oto4

See the
description
of H03-03 for
details.

Oto4

16
bits

During
running

At stop

1Bh |HO03-26

DI13 function
selection

0to 39

See the
description
of H03-02 for
details.

0to 65535

16
bits

During
running

At stop

1Ch |HO03-27

DI13 logic selection

Oto4

See the
description
of H03-03 for
details.

Oto4

16
bits

During
running

At stop

1Dh |H03-28

D114 function
selection

0to 39

See the
description
of H03-02 for
details.

0to 65535

16
bits

During
running

At stop

1Eh |HO03-29

DI14 logic selection

Oto4

See the
description
of H03-03 for
details.

Oto4

16
bits

During
running

At stop
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1Fh |H03-30

DI15 function
selection

0to 39

See the
description
of H03-02 for
details.

0to 65535

16
bits

During
running

At stop

20h |HO03-31

DI15 logic selection

Oto4

See the
description
of H03-03 for
details.

Oto4

16
bits

During
running

At stop

21h |HO03-32

DI16 function
selection

0to39

See the
description
of H03-02 for
details.

0to 65535

16
bits

During
running

At stop

22h |HO03-33

DI16 logic selection

Oto4

See the
description
of H03-03 for
details.

Oto4

16
bits

During
running

At stop

23h |HO03-34

DI17 function
selection

0to39

See the
description
of H03-02 for
details.

0to 65535

16
bits

During
running

At stop

3803 | 24h |H03-35

DI17 logic selection

Oto4

See the
description
of H03-03 for
details.

Oto4

16
bits

During
running

At stop

25h | HO03-36

DI18 function
selection

0to39

See the
description
of H03-02 for
details.

0to 65535

16
bits

During
running

At stop

26h |H03-37

DI18 logic selection

Oto4

See the
description
of H03-03 for
details.

Oto4

16
bits

During
running

At stop

27h |HO03-38

DI19 function
selection

0to39

See the
description
of H03-02 for
details.

0to 65535

16
bits

During
running

At stop

28h |HO03-39

DI19 logic selection

Oto4

See the
description
of H03-03 for
details.

Oto4

16
bits

During
running

At stop

29h |HO03-40

DI20 function
selection

0to39

See the
description
of H03-02 for
details.

0to0 65535

16
bits

During
running

At stop
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2Ah | H03-41

DI20 logic selection

Oto4

See the
description
of H03-03 for
details.

Oto4

16
bits

During
running

At stop

2Bh | H03-42

DI21 function
selection

0to39

See the
description
of H03-02 for
details.

0to 65535

16
bits

During
running

At stop

2Ch |H03-43

DI21 logic selection

Oto4

See the
description
of H03-03 for
details.

Oto4

16
bits

During
running

At stop

2Dh |HO03-44

DI22 function
selection

0to39

See the
description
of H03-02 for
details.

0to 65535

16
bits

During
running

At stop

3803 | 2Eh |HO03-45

DI22 logic selection

Oto4

See the
description
of H03-03 for
details.

Oto4

16
bits

During
running

At stop

2Fh |HO03-46

DI23 function
selection

0to39

See the
description
of H03-02 for
details.

0to 65535

16
bits

During
running

At stop

30h |HO03-47

DI23 logic selection

Oto4

See the
description
of H03-03 for
details.

Oto4

16
bits

During
running

At stop

31h |HO03-48

DI24 function
selection

0to 39

See the
description
of H03-02 for
details.

0to 65535

16
bits

During
running

At stop

32h |HO03-49

DI24 logic selection

Oto4

See the
description
of H03-03 for
details.

Oto4

16
bits

During
running

At stop
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3804h/H04 Terminal Output Parameters

01h |HO04-00

DO1 function
selection

Consisting of
three digits,
with the first
one (from left to
right) indicating
the axis number
and the last
two indicating
the terminal
function. The
last two digits
are defined as
follows:

0: No definition
01: Servo ready
02: Motor
rotating

10: Warning

11: Fault

0to 65535

16
bits

During
running

At stop

02h |HO04-01

3804

DO1 logic selection

0: Output low
(L) level upon
valid logic
(optocoupler
ON)

1: Output high
(H) level upon
valid logic
(optocoupler
OFF)

Otol

16
bits

During
running

At stop

03h |HO04-02

DO2 function
selection

Oto1l

See the
description
of H04-00 for
details.

0to 65535

16
bits

During
running

At stop

04h |HO04-03

DO2 logic selection

Otol

See the
description
of H04-01 for
details.

Otol

16
bits

During
running

At stop

5h |H04-04

DO3 function
selection

Oto11

See the
description
of H04-00 for
details.

0to 65535

16
bits

During
running

At stop

6h |H04-05

DO3 logic selection

Otol

See the
description
of H04-01 for
details.

Otol

16
bits

During
running

At stop
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Parameter Group
Hex. Dec. |Name Description Value Range | Default Min.yidn Charlge Eﬁ?ctlve
hdexiBPara: Unit Condition| Time
SR Code | No.
Oto1l
. See the .
Th | H04-06 ?g:;;gstlon description 0to 65535 0o 1 élsts rﬁ::?ng At stop
of H04-00 for &
details.
Otol
Seethe 16 Durin
8h | H04-07|DO4 logic selection  |description Otol 0 1 bits " nning At stop
of H04-01 for Y g
details.
Otoll
. See the .
oh |Ho4-08 Sjjcft‘:;‘;t'on description 0t0 65535 0 1 é?ts rz::i”ng At stop
of H04-00 for &
details.
3804 Oto1
Seethe 16 Durin
0Ah | H04-09 |DO5 logic selection  |description Otol 0o bits running At stop
0f H04-01 for &
details.
Oto1l
. See the .
0Bh |HO04-10 SDe?chftL:gstlon description 0to 65535 0o 1 élets rz::?ng At stop
of H04-00 for &
details.
Otol
Seethe 16 Durin
0Ch |HO04-11|DO6 logic selection  |description Otol 0o bits running At stop
of H04-01 for g
details.
3805h/H05 Position Control Parameters
First-order low-pass 16 Immedi-
05h |HO05-04 filter time constant 0to 65535 0 [0.1ms bits At stop ately
07h | Hos-06|MOVing average filter 0t01280 0 |oims ¥ | Atstop | 'Mmedi
time constant bits ately
0: No speed
feedforward
1: Internal
Speed feedforward  |speed 16 Immedi-
14h |H05-19 control feedforward 0to2 LR bits Atstop ately
2:60B1 used
as speed
3805 feedforward
24h |Hos.35 | Puration limit of 0to65535 | 50000 0015 |10 | During | Immedi-
homing bits running ately
Position offset in
absolute position 0to 32 Next
2Fh | HO5-46 linear mode (low 32 4294967295 o ¢ bits Atstop power-on
bits)
Position offset in
absolute position -2147483648 to 32 Next
31h |HO5-48 i car mode (high 32 1a7ag3647 | 0 | bits | “**P | power-on
bits)
33h |HO5-50 Mechanical gear ratio 110 65535 1 l§ At stop Immedi-
(numerator) bits ately
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Hex. Dec. |Name Description Value Range | Default Min.yidn Charlge Eﬁ?ctlve
hdexiBPara: Unit Condition| Time
SR Code | No.
34h | Hos-51|Mechanical gearratio 11065535 10 16 1 ptstop | Immedi
(denominator) bits ately
Pulses per load
revolution in absolute Oto 32 Immedi-
1505 35h 1H05-52| | ition rotation 4204067295 | O 1P lbits | ATIOP | ately
mode (low 32 bits)
Pulses per load
revolution in absolute 32 Immedi-
37h |HOS-54 position rotation 0to128 0 e bits Atstop ately
mode (high 32 bits)
3806h/H06 Speed Control Parameters
0: Keypad .
03h |H06-02 Speed reference 1: Multi-speed Otol 0o 1,6 At stop Immedi
source bits ately
reference
04h | H06-03 [Speed reference 600010 +6000| 200 |LRPM |18 During | Immedi-
bits running ately
Acceleration ramp . .
06h | H06-05 [time of speed 0t0 65535 o |1rem |1 During | Immedi-
bits running ately
reference
Deceleration ramp . .
07h | H06-06 [time of speed 0t0 65535 o |1rem |1 During | Immedi-
bits running ately
reference
. 16 During | Immedi-
09h |HO06-08 [Forward speed limit 0to 6000 6000 [1RPM | . .
bits running ately
3808 | 0 |H06-09|Reverse speed limit 0to6000 | Gooo |1RPM [Fo | During | immedi
bits running ately
0: No torque
feedforward
1: Internal
och |H06-11 Torque feedforward  |torque 0t02 1 l§ Durlr\g Immedi-
control feedforward bits running ately
2:60B2 used as
external torque
feedforward
0Dh | Hog-12 [Acceleration ramp Otosssss | 10 [ms |10 | During | Immed:
time of jog speed bits running ately
11h |Hoe-16|MOtor sPeed 0t0 1000 20 |1rpm (16 | During | Immedi-
threshold bits running ately
3807h/HOT7 Torque Control Parameters
Torque reference set 16 During | Immedi-
~ - + 0
04h |HOT-03 through the keypad 3000 t0 +3000 0 1% bits running ately
06h | Ho7-05 Torque reference filter 0103000 79 loo1ms l§ Durlpg Immedi-
time constant bits running ately
07h | Ho7-06 |24 torque reference 0t03000 | 79 j0orms| | During | immedi
filter time constant bits running ately
3807 | 0ah |Hor-09|Mtemal forward 0t03000 | 3000 [0.1% |10 | During | Immedi-
torque limit bits running ately
0Bh | Hor-10 [ nternal reverse 0t03000 | 3000 0.1% |10 | During | Immedi-
torque limit bits running ately
10h | Ho7-15 [EMergency stop 0t03000 | 1000 [0.1% |10 | During | Immedi-
torque bits running ately
14h |HO7-19 Internal speed limit in 0t0 6000 3000 |1RPM 1§ Dunpg Immedi-
torque control bits running ately
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Parameter Group
Hex. Dec. |Name Description Value Range | Default Min.yidn Charlge Eﬁ?ctlve
Index | Para, Unit Condition| Time
Group Code | No.
15h |Ho7-20|Mtemal reverse speed 0t06000 | 3000 |1RPM |F° During | Immedi-
limit in torque control bits running ately
16h |HO7-21 Reference value for 00 3000 o l0.1% 1§ Dunpg Immedi-
torque reached bits running ately
3807 Torque output when . .
17h | H07-22 ftorque reached DO 0t03000 | 200 |0.1% |'8 | Durine | Immedi
X bits running ately
signal turned on
Torque output when . .
18h |H07-23 |torque reached DO 0to3000 | 100 |01% |10 | During | Immedi
X bits running ately
signal turned off
3808h/H08 Gain Parameters
) 16 During | Immedi-
0lh |HO08-00 |Speed loop gain 1t0 20000 250 (0.1Hz | . .
bits running ately
02h |Hog-01 | SPeed loop integral 15t051200 | 3183 |0.01ms| 0 During | Immedi-
time constant bits running ately
03h | H08-02 [Position loop gain 01020000 | 400 |01k [F© | Buring | Immedi
bits running ately
04h | H08-03 [2nd speed loop gain 11020000 | 400 fo.rhz |8 | Puring | Immedi-
bits running ately
05h |Hos-04|2Nd sPeed loop 151051200 | 2000 [0.01 ms| 8 During | Immedi-
integral time constant bits running ately
06h | H08-05 [2nd position loop gain 01020000 | 640 [o1mz 'O | During | Immedi-
bits running ately
0: Fixed at the
3808 1st gain, P/
Pl switchover
performed
through bit26
of 60FE
} 1: Switchover 16 During | Immedi-
09h | H08-08 j2nd gain mode between the 1st Otol Lo bits running ately
gain and 2nd
gain activated
based on the
condition
defined by H08-
09
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Parameter Group
Hex. Dec. |Name Description Value Range | Default Min-idth Charlge Eﬁ?ctlve
Index | Para. Unit Condition| Time
SR Code | No.
0: Fixed at the
1st gain (PS)
2: Torque
reference value
too large (PS)
3: Speed
reference value
too large (PS)
4: Speed
reference
change rate too
large (PS)
5: Threshold of
. . speed reference X -
oA | Hos-09 Ga|n§YV|tchover PS) 0t0 10 o h 1§ Dur.r\g Immedi
condition . bits running ately
6: Position
deviation too
large (P)
T: Position
reference
available (P)
8: Positioning
unfinished (P)
3808 9: Actual speed
(P)
10: Position
reference +
Actual speed
(G] _ _
0Bh | H08-10 |Gain switchover delay 0t010000 | 50 [oams o | Buring | Immedi
bits running ately
0Ch |HO8-11 |Gain switchover level 0t0 20000 50 |1 16 During | Immedi-
bits running ately
0Dh |Hog-12|G2In switchover 0t020000 | 30 |1 16 | During | Immedi-
hysteresis bits running ately
OEh |Hog-13|"Osition gain 0to10000 | 30 |o.1ms |8 | During | Immedi-
switchover time bits running ately
10h | HO8-15 |Load inertia ratio 0t012000 | 100 lo.01 |*° During | Immedi-
bits running ately
13h | Hog-1g SPeed feedforward 0106400 | 50 [0.01ms|' | Puring | Immedi-
filter time constant bits running ately
14h | Hog.19 SPeed feedforward 0t0 1000 0 o | | During | Immedi-
gain bits running ately
15h |Hog-20 10raue feedforward 0t06400 | 50 [0.01ms|' | Puring | Immedi-
filter time constant bits running ately
16h | Hog-21 |Toraue feedforward 0t0 2000 0 |01 |1© During | Immedi-
gain bits running ately
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Parameter Group

Min. . h Effecti
Hex. Dec. |Name Description Value Range | Default U:_:t Width C(C)n?j?t%ce)n Teircrfleve

Index | Para.

Grenp Code | No.

0: Average
filtering of
speed feedback
inhibited

1: 2 times

of average
filtering of
speed feedback
2:4times
Speed feedback filter |of average 16 Immedi-
selection filtering of Otod 0 bits Atstop ately
speed feedback
3808 3:8times

of average
filtering of
speed feedback
4: 16 times

of average
filtering of
speed feedback

17h |H08-22

Cutoff frequency of
18h | H08-23 |speed feedback low- 100 to 4000 4000 |1Hz
pass filter
PDFF control 16 During | Immedi-

i 0
19h |H08-24 coefficient 0to 1000 1000 |0.1% bits running ately

16 During | Immedi-
bits running ately

3809h/H09 Gain Auto-tuning Parameters

0: Disabled,
gain
parameters
adjusted
manually
1: Standard
gain auto-
tuning
mode, gain
. . parameters
01h | Hog-gp [CaIN autotuning |0 4 red 0to2 0o |1
mode .
3809 automatically
based on the
stiffness level
2: Positioning
mode, gain
parameters
adjusted
automatically
based on the
stiffness level

16 During | Immedi-
bits running ately

16 During | Immedi-

02h |HO09-01 |Stiffness level 0to31 12 1 . )
bits running ately
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Parameter Group

Hex.

Dec.

Index

Group Code

Para.
No.

Name

Description

Value Range

Default

Min.
Unit

Width

Change
Condition

Effective
Time

03h

H09-02

Adaptive notch mode

0: Adaptive
notch no longer
updated

1: One adaptive
notch activated
(3rd notch)

2: Two adaptive
notches
activated

(3rd and 4th
notches)

3: Resonance
point tested
only (displayed
in H09-24)

4: Adaptive
notch cleared,
parameters

of 3rd and

4th notches
restored to
default values

Oto4

16
bits

During
running

Immedi-
ately

3809

04h

H09-03

Online inertia auto-
tuning mode

0: Online auto-
tuning disabled
1: Online auto-
tuning enabled,
changing
slowly

2: Online auto-
tuning enabled,
changing
normally

3: Online auto-
tuning enabled,
changing
quickly

Oto3

16
bits

During
running

Immedi-
ately

05h

H09-04

Low-frequency
resonance
suppression mode

0: Manually set
parameters of
low-frequency
resonance
suppression
filter

1: Automatically
set parameters
of low-
frequency
resonance
suppression
filter

Otol

16
bits

During
running

Immedi-
ately

06h

H09-05

Offline inertia auto-
tuning mode

0: Positive

and negative
triangular wave
mode

1: JOG mode

Otol

16
bits

At stop

Immedi-
ately
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Parameter Group
Hex. Dec. |Name Description Value Range | Default M”.]' Width Chaljge Eﬁ?ctlve
hdexiBPara) Unit Condition| Time
Sy Code | No.
07h | Hoo-06|M@Ximum speed of 100t01000 | 500 [1ReM [ | Atstop | MMedi
inertia auto-tuning bits ately
Time constant for
accelerating to the 16 Immedi-
08h |H09-07 |maximum speed 20 to 800 125 |1ms . At stop
L bits ately
during inertia auto-
tuning
09h | Hoo-0g |!nértia auto-tuning 501010000 | 800 [1ms |*° Atstop | MMedi-
interval bits ately
Number of motor 16
0Ah | H09-09 |revolutions per inertia 0to 65535 0 |0.01 bits - -
auto-tuning
o0Dh | H09-12 Frequency of the 1st 50 t 4000 4000 |1 Hz l§ Durlpg Immedi-
notch bits running ately
o0Eh |H09-13 Width level of the 1st 0t020 3 I l§ Durlr\g Immedi-
notch bits running ately
ofh |Ho9-14 Depth level of the 1st 0t099 o I l§ Durlhg Immedi-
notch bits running ately
10h |H09-15 Frequency of the 2nd 50 to 4000 4000 |1 Hz l§ Durlr\g Immedi-
notch bits running ately
11h |Ho9-16 Width level of the 2nd 0t020 > h l§ Durlhg Immedi-
notch bits running ately
12h |H09-17 Depth level of the 2nd 0t099 0o I l§ Durlr\g Immedi-
notch bits running ately
13h |Ho9-18 Frequency of the 3rd 50 t0 4000 4000 |1 Hz l§ Durlhg Immedi-
notch bits running ately
3809 14h | H09-19 Width level of the 3rd 0t020 ) 1 l§ Durlr\g Immedi-
notch bits running ately
15h | H09-20 Depth level of the 3rd 0t099 o I l§ Durlhg Immedi-
notch bits running ately
16h |H09-21 Frequency of the 4th 50 t0 4000 4000 |1 Hz l§ Durlr\g Immedi-
notch bits running ately
17h |H09-22 Width level of the 4th 0t020 > h l§ Durlhg Immedi-
notch bits running ately
18h |H09-23 Depth level of the 4th 0t099 o I l§ Durlr\g Immedi-
notch bits running ately
19h | Hog-p4 Aute-tuned resonance 00 2000 o iz I - -
frequency bits
1Fh | Hog-30|Torue disturbance 1000t0+1000| 0 o9 |8 | During | Immedi-
compensation gain bits running ately
Filter time constant 16 Durin Immedi-
20h |H09-31 |of torque disturbance 0to 2500 50 {0.01ms]| . . g
bits running ately
observer
21h | Hog-32|COnstant torque “1000t0+1000| 0 o9 |8 | During | Immedi-
compensation value bits running ately
22h |Hog-33 |Forward friction “1000t0+1000| 0 o9 |8 | During | Immedi-
compensation value bits running ately
23h | Hoo-34|Reverse fiction ~1000to+1000| 0 0.1% |ro | During | immedi
compensation value bits running ately
27h |Hog-3 frequency of tow- 10101000 | 1000 fo.rHz |8 | During | Immedi-
frequency resonance bits running ately
Low-frequency .
28h |H09-39 [resonance frequency 0to 10 2 11 1§ At stop Immed-
filter bits ately
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Parameter Group

Hex.

Dec.

Index

Group Code

Para.
No.

Name

Description

Value Range | Default

Min.
Unit

Width

Change
Condition

Effective
Time

380Ah/HOA Fault and

Protection Parameters

01h

HOA-00

Power input phase
loss protection

0: Enable phase
loss fault and
inhibit phase
loss warning

1: Enable phase
loss fault and
warning

2: Inhibit phase
loss fault and
warning

0to2 0

16
bits

During
running

Immedi-
ately

02h

HOA-01

Absolute position
limit

0: Disable
absolute
position limit
1: Enable
absolute
position limit
2:Enable
absolute
position limit
after homing

O0to2 0

16
bits

At stop

Immedi-
ately

380A
04h

HOA-03

Power-off memory
selection

0: Disable
power-off
memory

1: Enable
power-off
memory

2: Disable
power-off
memory

and hide
control power
undervoltage
fault

O0to2 0

16
bits

During
running

Immedi-
ately

05h

HOA-04

Motor overload
protection gain

50 to 300 100

16
bits

At stop

Immedi-
ately

07h

HOA-06

Motor overload level

0to 400 0

16
bits

At stop

Immedi-
ately

08h

HOA-07

UVW phase sequence
auto-tuning selection

0: Not perform
UVW phase
sequence auto-
tuning during
angle auto-
tuning

1: Perform
UVW phase
sequence auto-
tuning during
angle auto-
tuning

Otol 1

16
bits

During
running

Immedi-
ately

0%h

HOA-08

Overspeed threshold

0to 10000 0

1RPM

16
bits

During
running

Immedi-
ately
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Parameter Group
Hex. Dec. |Name Description Value Range | Default Min.yidn Charlge Eﬁ?ctlve
hdexiBPara: Unit Condition| Time
SR Code | No.
obh | HoA-12 Runaway protection |0: Disabled 0tol 1 l§ Durlpg Immedi-
selection 1:Enabled bits running ately
0: Auto-tuning
with Z signal
1: Jog auto-
tuning without
. Z signal .
OEh |HOA-13 In|t!alangle auto- 2: Auto-tuning 0to3 0o l§ At stop Immedi-
tuning mode . bits ately
of voltage input
3: Angle auto-
tuning of
voltage input
with Z signal
Motor rotation 16 During | Immedi-
10h [HOA-15 threshold 1t0 1000 5 |LRPM bits running ately
Threshold for low- 16 Durin Immedi-
11h |HOA-16|frequency resonance 1to 1000 5 1p X . &
;. . bits running ately
position deviation
Filter time constant of 16 During | Immedi-
14h |HOA-19 touch probe 1 010630 200 Jlps bits running ately
Filter time constant of 16 During | Immedi-
15h |HOA-20 touch probe 2 010630 200 jips bits running ately
0: Enable STO
. . function 16 Next
16h |HOA-21 [STO function switch 1: Hide STO Otol 0o bits At stop power-on
function
380A - -
17h | Hoa-22|Si8ma-Deltafilter 0to3 10 161 atstop | Nt
time bits power-on
. X . 16 Next
18h |HOA-23[TZ signal filter time O0to31 15 125ns | . At stop
bits power-on
Filter time constant 16 Immedi-
1Ah |HOA-25 |of displayed speed 0to 5000 50 |1ms X At stop
bits ately
feedback
0: Show motor
overload
warning
(Er.909) and
Motor overload fault (Er.620) 16 Immedi-
1Bh |HOA-26 selection 1: Hide motor Otol o bits Atstop ately
overload
warning
(Er.909) and
fault (Er.620)
Time window of
21h |HoA-32 locked rotor over- 1010 65535 200 |1ms l§ Durlpg Immedi-
temperature bits running ately
protection
Locked rotor over- . . }
22h |HOA-33|temperature 0: Shielded Otol 1 11 1,6 Durlr\g Immed-
. 1: Enabled bits running ately
protection
Encoder multi-turn  |0: Not hide 16 Immedi-
25h THOA36| e flow fault 1: Hide Otol o bits | AtstoP ately
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Parameter Group
Hex. Dec. |Name Description Value Range | Default Min.yiden Chaf‘ge Ef‘fgctlve
hdexiBPara) Unit Condition| Time
e Code | No.
380Bh/HOB Monitor Parameters
0lh |HOB-00 |Actual motor speed -9999 to +9999 0 [1RPM é?ts - -
02h |HOB-01 |Speed reference -9999 to +9999 0 1RPM i?ts - -
03h |Hop-2 | Mternal torque 30001043000 0 [01% |0 - -
reference bits
04h |HOB-03 [Monitored DI status 0to OXOOFFFFFF| 0 1 ilzts - -
06h |HOB-05 [Monitored DO status 0 to OXFFFF 0 1 é?ts - -
Absolute position -2147483648 to 32
08h | HOB-07] - sunter +2147a83647 | ° 1P bits ; )
0Ah |HOB-09|Mechanical angle 0to 3600 0 [01° é?ts - -
0Bh |HOB-10 |Electrical angle 0to 3600 0 |01° ilets - -
0Dh |HOB-12 |Average load ratio 0to 65535 0 [0.1% é?ts - -
Position following
. -2147483648 to 32
10h |HOB-15 j:/tl)atlon (encoder 12147483647 0 1p bits - -
Feedback pulse -2147483648 to 32
12h THOB-17) unter +2147a83647 | © 1P bits ) )
14h |HOB-19 |Total power-on time Oto 0 0.1s 32 - -
P 4294967295 : bits
19h |HoB-24|XMS value of phase 0t0 65535 0 [ooia |2 - -
current bits
380B | 18h |HOB-26|Bus voltage 0t0 65535 0 lov é?ts - -
1Ch |Hop-27 |ower module 0t0 65535 o e | - -
temperature bits
Absolute encoder 16
1Dh |HOB-28|fault information 0 to OXFFFF 0 |1 bits - -
given by FPGA
System status 16
1Eh |HOB-29|information given by 0 to OXFFFF 0o 1 bits - -
FPGA
System fault 16
1Fh |HOB-30 |information given by 0 to OXFFFF 0o 1 bits - -
FPGA
20h |Hog-31 |Encoder fault OtoOXFFFF | 0 |1 1o - -
information bits
22h |HoB-33|Fault log 0to9 0o 16 | During | Immedi-
bits running ately
Fault code of the 16
23h |HOB-34 selected fault 0 to OxFFFF 0 1 bits - -
Time stamp upon
Oto 32
24h |HOB-35|occurrence of the 4204967295 0 [0.1s bits - -
selected fault
Motor speed upon 16
26h |HOB-37 |occurrence of the -9999 to +9999 0 1RPM bits - -
selected fault
Motor phase U current
27h |HOB-38|upon occurrence of -32168 to 0 [0.01A 1,6 - -
+32767 bits
the selected fault
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Parameter Group
Hex. Dec. |Name Description Value Range | Default Min.yigen | Change | Effective
Unit Condition| Time
Grou Index | Para.
P Code | No.
Motor phase V current
28h |HOB-39 [upon occurrence of _igiz;o 0 [0.01A i?ts - -
the selected fault
Bus voltage upon 16
29h |HOB-40|occurrence of the 0to 65535 0 |01V bits - -
selected fault
Input terminal status o
2Ah |HOB-41|upon occurrence of 0 to OXOOFFFFFF 0 1 . - -
bits
the selected fault
Output terminal
2Ch | HoB-43 312U PO OtoOXFFFF | 0 |1 1 - -
occurrence of the bits
selected fault
2Eh |HOB-45|Internal fault code 0 to OxFFFF 0 1 ;)|6ts - -
Absolute encoder
fault information 16
2Fh |HOB-46 |given by FPGA upon 0 to OxFFFF 0 1 bits - -
occurrence of the
selected fault
System status
information
16
30h |HOB-47|generated by FPGA 0 to OXFFFF 0o |1 bits - -
upon occurrence of
the selected fault
System fault
information given 16
31lh |HOB-48 |by FPGA upon 0 to OXFFFF 0o bits - -
3808 occurrence of the
selected fault
Encoder fault
32h |HoB-49| Mformation upon OtoOXFFFF | 0 |1 16 - -
occurrence of the bits
selected fault
Internal fault code 16
34h |HOB-51|upon occurrence of 0 to OxFFFF 0 1 bits - -
the selected fault
Position following
L -2147483648 to 32
36h |HOB-53 deylat|on (reference 12147483647 0 1p bits - -
unit)
-60000 to 32
38h |HOB-55 |Actual motor speed 160000 0 |[0.1RPM bits - -
3ah |HoB-57|Pus voltage ofthe 0t065535 | 0 [oav |'° - -
control power bits
Mechanical absolute Oto 32
3Bh [HOB-58|  ition (low 32 bits) 4204067295 | © 1P lbits ) i
Mechanical absolute -2147483648 to 32
3Dh [HOB-60]  ition (high 32 bits) 2147483647 | *P bits : -
47h | Hop-7o [Number of absolute 0t0 65535 0o 1o - -
encoder revolutions bits
Position of the
Oto 32
48h |HOB-T1 al?sglute encoder 2147483647 0 1lp bits - -
within one turn
Encoder position (low 0to 32
4Eh [HOB-T7|0) its) 4204967295 | © [*P bits ) i
Encoder position -2147483648 to 32
S0 [HOB-T9| 4 i 32 bits) 2147483647 | 0 1P bt ) .
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Parameter Group
Hex. Dec. |Name Description Value Range | Default Min.yidn Chaf‘ge Eﬁ?ctlve
hdexiBPara: Unit Condition| Time
Grenp Code | No.
Sah |Hom-91 ne rotating oad o S T PO N I
otating 4294967295 P bits
32 bits)
Single-turn position of
. . -2147483648 to 32
54h |HOB-83|the r_otatmgload (high 12147483647 0 |lp bits - -
32 bits)
Single-turn position
380B . -2147483648 to 32
56h |HOB-85|of the rotatm_g load 42147483647 0 |lp bits - -
(reference unit)
58h |HoB.gp|STOUP No- of the OtoOXFFFF | 0 |1 16 - -
abnormal parameter bits
Offset of the abnormal 16
5Ch |HOB-91|parameter within the 0to 65535 0o 1 bits - -
group
380Dh/HOD Auxiliary Function Parameters
02h |HOD-01 [Fault reset 0:Nooperation | 0o |1 16 | During | Immedi-
1: Fault reset bits running ately
Encoder initial angle |0: No operation 16 Immedi-
04h |HOD-03 auto-tuning 1: Enabled Otol o bits Atstop ately
0: No operation .
05h |HOD-04 fv':ict‘;der ROMread/ ;"\ ite ROM 0to2 0 é?ts At stop 'ma::fd'
2: Read ROM y
0: No operation . .
380D 06h |HOD-05|Emergency stop 1: Emergency Otol 0 1 1§ Durlr\g Immedi
bits running ately
stop
UV phase current 0: Disabled 16 Immedi-
0Dh |HOD-12 balance correction 1:Enabled Otol o bits Atstop ately
0: No operation
1: Reset the
Absolute encoder fault 16 Immedi-
15h |HOD-20 reset selection 2:Reset the 0to2 o bits Atstop ately
fault and multi-
turn data
380Eh/HOE Communication Parameters
380E | 01h |HOE-00 |Node address 1t0127 1 16 | During | Immedi-
bits running ately
0: Not save
1: Save
parameters
written through
communication
to EEPROM
2: Save object
Save objects dictionaries
3806 | 02h |HOE-01 written thrm.{gh written throqgh 0to3 3 h l§ Durmg Immedi-
communication to communication bits running ately
EEPROM to EEPROM.
3: Save
parameters
and object
dictionaries
written through
communication
to EEPROM
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Parameter Group
Hex. Dec. |Name Description Value Range | Default Min.yidn Chaf‘ge Eﬁ?ctlve
hdexiBPara: Unit Condition| Time
Grenp Code | No.
03h |HOE-02 Axis address 1to 127 1 1 tl)|6ts - -
0: Node address
determined by
Servo node address  |HOE-00 16 During | Immedi-
09h | HOE-08 selection 1: Node address Otol o bits running ately
determined by
DIP switch 1
L 0: N/A . .
08h Hoaloﬁiigon"““”manon 1: CANopen 0to2 1 éis 3::35 '”ZZ:d“
2: CANlink & Y
0:20K
1:50K
2:100K . .
0Ch |HOE-11|CAN baud rate 3:125K 0to6 5 1 i?ts rz::inng 'marxd"
4:250 K & v
5:500 K
6:1M
Number of CAN 16
0Dh |HOE-12 |frames received per 0to 65535 0 1 bits - -
unittime
Maximum CAN 16
OEh |HOE-13|reception errors per 0to 255 0o bits - -
unittime
Maximum CAN 16
380E | OFh |HOE-14 |transmission errors 0to 255 0 1 ) - -
o bits
perunittime
CAN bus 16
10h |HOE-15 |disconnection times 0to 65535 0o 1 bits - -
per unit time
11h |HoE-16 CAN configuration Oto1l 0 1 l§ Durlpg Immedi-
mode bits running ately
15h |HOE-20 |EtherCAT slave name 0to 65535 0o 1 tl)|6ts - -
16h |HOE-21 [EtherCAT slave alias 0to65535 | 0 |1 16 | Atstop | Mmedr
bits ately
Number of
17h | HoE-22 §ynchron|zatlon 11020 9 1 l§ Durlpg Immedi-
interrupts allowed by bits running ately
EtherCAT
EtherCAT ?’r:]jctiaendard 16 Durin Immedi-
18h |HOE-23|synchronization Otol 0 1 X . s
. 1: Surplus bits running ately
detection mode
mode
19h | HoE-24|Ychronization loss 0to65535 | 0 |1 16 - -
count bits
Maximum error value
and invalid frames of 16
1Ah |HOE-25 EtherCAT port 0 per 0 to OXFFFF 0 1 bits - -
unittime
Maximum error value
and invalid frames of 16
1Bh |HOE-26 EtherCAT port 1 per 0 to OxFFFF 0 1 bits - -
unittime
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Hex. Dec. |Name Description Value Range | Default Min.yiden Charjge Eﬁ?ctlve
Index| Para. Unit Condition| Time
G Code | No.
Maximum transfer 16
1Ch |HOE-27 |error of EtherCAT port 0 to OxFFFF 0 1 bits - -
per unittime
Maximum EtherCAT
1Dh | HoE-2g|42t@ frame processing 0t00x0255 | 0 |1 1o - -
unit error per unit bits
time
Maximum link loss of 16
1Eh |HOE-29 [EtherCAT port 0 per 0 to OXFFFF 0o bits - -
unit time
1Fh  |HOE-30 |EtherCAT master type 0to3 2 1 16 1 atstop | 'mmedi
YP bits P ately
20h |Ho-31 [FEercAT 0to2 1 16 1 ptstop | NeX
synchronization mode bits power-on
EtherCAT 16 Immedi-
21h |HOE-32|synchronization error 0to 2000 500 |1 X At stop
bits ately
threshold
22h | HoE-33 [EENerCAT state 0to8 o 16 - -
machine status bits
Excessive position . .
23h |HOE-34 |reference increment Oto7 1 1 ;)|6ts rz::?ng In;r;:dl-
countin CSP mode & Y
. 0: Disable EOE 16 During | Immedi-
29h |HOE-40 [EOE selection 1: Enable EOE Otol 0o 1 bits running ately
Most significant byte 16 During | Immedi-
2Ah |HOE-41 of EOE IP address 010255 o bits running ately
Second most 16 Durin Immedi-
380E | 2Bh |HOE-42 significant byte of EOE 0to 255 0 1 . &
bits running ately
IP address
Second least . .
2Ch | HOE-43 significant byte of EOE 0t0 255 0 1 16 During | Immedi-
bits running ately
IP address
Least significant byte 16 During | Immedi-
20h | HOE-44 of EOE IP address 010255 o bits running ately
Most significant byte 16 During | Immedi-
2Eh | HOE-45 of EOE subnet mask 010255 o bits running ately
Second most 16 Durin Immedi-
2Fh |HOE-46 |significant byte of EOE 0to 255 0o X . &
bits running ately
subnet mask
Second least 16 Durin Immedi-
30h |HOE-47 [significant byte of EOE 010255 o , ne
bits running ately
subnet mask
Least significant byte 16 During | Immedi-
31h |HOE-48 of EOE subnet mask 010255 o bits running ately
Most significant ) ;
32h |HOE-49 |byte of default EOE 0t0255 0 1 1o During | Immedi-
bits running ately
gateway
Second most ) ;
33h |HOE-50 [significant byte of 0t0255 0o |1 tl)?ts rz::i”ng '”;?;Td"
default EOE gateway & Y
Second least ) :
34h |HOE-51 [significant byte of 0t0255 0 |1 tl)?ts rz::i”ng '”;:;Td"
default EOE gateway g Y
Least significant . .
35h | HOE-52 |byte of default EOE 0t0 255 0 1 16 During | Immedi-
bits running ately
gateway
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Parameter Group
Hex. Dec. |Name Description Value Range | Default Min.yidn Charlge Eﬁ?ctlve
hdexiBPara: Unit Condition| Time
SR Code | No.
Most significant byte 16
36h |HOE-53 of MAC used by EOE 0 to Ox00FF 0 1 bits - -
2nd byte of MAC used 16
37h |HOE-54 by EOE 0 to OxO0FF 0 1 bits B N
3rd byte of MAC used 16
38h |HOE-55 by EOF 0 to Ox00FF 0 1 bits - -
4th byte of MAC used 16
39h |HOE-56 by EOE 0 to OxO0FF 0 1 bits B N
5th byte of MAC used 16
3Ah |HOE-57 by EOF 0 to Ox00FF 0 1 bits - -
Least significant byte 16
3Bh |HOE-58 of MAC used by EOE 0 to Ox00FF 0 1 bits - -
Automatic Ethernet IP|0: Disabled 16 During | Immedi-
3Dh | HOE-60 address identification |1: Enabled Otol o bits running ately
Most significant byte 16 During | Immedi-
3Eh |HOE-61 of Ethernet IP address 010255 192 11 bits running ately
Second most . .
3Fh |HOE-62 [significant byte of 0t0255 168 |1 éis 3::35 '”led“
Ethernet IP address & Y
Second least . .
40h |HOE-63 significant byte of 0t0255 0o |1 tl)?ts rz::i”ng '":;Td"
Ethernet IP address & Y
Least significant byte 16 During | Immedi-
4lh |HOE-64 of Ethernet IP address 010255 2 ! bits running ately
380E Most significant byte ) )
42h | HOE-65|of Ethernet subnet 0t0 255 255 |1 16 | During | Immedi-
mask bits running ately
Second most . .
43h | HOE-66 |significant byte of 0t0 255 255 |1 iis ﬁﬁ:ﬁf '”EZEd“
Ethernet subnet mask 5 y
Second least 16 Durin Immedi-
44h |HOE-67 |significant byte of 0t0255 255 |1 s runmng o
Ethernet subnet mask 5 Y
Least significant byte . .
45h | HOE-68 |of Ethernet subnet 0to 255 0o 1 1? Durlpg Immedi
mask bits running ately
Most significant byte . .
46h | HOE-69 |of default Ethernet 0to 255 192 |1 1? Durlr\g Immedi
sateway bits running ately
Second most
. [significant byte of 16 During | Immedi-
47h |HOE-70 default Ethernet 010255 168 1 bits running ately
gateway
Second least
. |significant byte of 16 During | Immedi-
48h |HOE-T1 default Ethernet 010255 o bits running ately
gateway
Least significant byte . .
49h | HOE-72|of default Ethernet 010255 1 16 | During | Immedi-
gateway bits running ately
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Parameter Group
Hex. Dec. |Name Description Value Range | Default Min.yidn Chaf‘ge Eﬁ?ctlve
hdexiBPara: Unit Condition| Time
Grenp Code | No.
0:300 bps
1: 600 bps
2:1200 bps
3:2400 bps
4: 4800 bps 16 During | Immedi-
51h |HOE-80 [Modbus baud rate 5: 9600 bps 0to9 9 N1 bits running ately
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) 16 During | Immedi-
52h |HOE-81 [Modbus data format 2:0dd parity, 1 0to3 311 bits running ately
stop bit (8-0-1)
3:No parity, 1
E
380 stop bit (8-N-1)
53h |HOE-82 Modbus response 0t020 o I l§ Durlr\g Immedi-
delay bits running ately
Modbus . .
54h |HOE-83 [communication 0to 600 0 |1 1? D“”_”g Immedi-
R bits running ately
timeout
5Bh |HOE-90 |[Modbus version No. 0to 65535 0 (0.01 ilsts - -
5Ch |HOE-91|CANopen version No. 0to 65535 0 |0.01 tl)|6ts - -
5Dh | HOE-92 |CANlink version No. 0to 65535 0 0.01 élsts - -
5Eh | HoE-g3 |[EtNerCAT COE version 0t0 65535 o loor | - -
No. bits
5Fh | HOE-04 [ENerCAT EOE version 0t0 65535 o loor | - -
No. bits
60h |HOE-95 |Ethernet version No. 0to 65535 0 0.01 tl)|6ts - -
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SDO transfer abort code

Abort Code Description

0503 0000 Trigger bits not alternated

0504 0000 SDO protocol timeout

0504 0001 Client/server command word invalid or unknown

0504 0005 Memory overflow

0601 0000 Access to objects not supported

0601 0001 Attempt to read a write-only object

0601 0002 Attempt to write a read-only object

0602 0000 Object not existed in the object dictionary

0604 0041 Object cannot be mapped to PDO

0604 0042 Number and length of mapped objects exceed the PDO length
0604 to 0043 General parameters incompatible

0604 0047 General device content incompatible

0606 0000 Access to object fails due to a hardware error

0607 0010 Data type and service parameter length not match

0607 0012 Data type not match and service parameter too long

0607 0013 Data type not match and service parameter too short

0609 0011 Sub-index not existed

0609 0030 Invalid parameter value

0609 0031 Parameter value entered too large

0609 0032 Parameter value entered too small

0609 0036 Maximum value smaller than the minimum value

0800 0000 General error
0800 to 0020 Data cannot be transmitted or stored to the application
0800 to 0021 CD(?;?rngnot be transmitted or stored to the application due to local
0800 to 0022 gz\t/'?czasrlgfjsbe transmitted or stored to the application due to current
0800 to 0023 Object dictionary error occurs or object dictionary not existed
0800 to 0024 Value not existed
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Appendix B STO Function

Safety Information and Instructions

ACAUTION

@ High attention is required for electrical installation and at the system design
to avoid hazards either in normal operation or in the event of equipment

malfunction.
4 System installation, commissioning and maintenance must be carried out
by personnel who have the necessary training and experience. They must
read the operating instructions and this safety information.

Technical Terms
Abbreviations Terms Description
Safety Torque Off
The servo drive output will be cut off safely
STO Safe Torque Off when STO is activated, preventing the servo

drive from generating any torque that may
incur hazards.

External Device Monitor
EDM External Device Monitor | An EDM signal will be sent to the external
device monitor when STO is activated.

Description of STO

The SV820N series servo drive is integrated with Safe Torque Off (STO) function that
complies with IEC 61800-5-2:2016. The STO function disables the control voltage of

the power semiconductors on the drive output end, preventing the servo drive from
generating torque at the motor shaft.

STO function prevents the movement of the motor by two redundant external hardware
signals: STO1 and STO2 that block the PWM signals to the power layer of the servo drive.
These two +24VDC signals must be active to ensure normal operations of the servo
drive. If either one or both signals are set to low level, the PWM signals will be blocked
within 20 ms. Such a delay (from controller informed to PWM signal blocked) enables
the controller to stop all the shafts. The STO mechanism is built into the servo drive so
that the motor will not act in any foreseeable cases (failure or damage).

If there is no input of one or two +24 VDC "STO Enable" signals, STO will be enabled to
stop the servo drive from starting. In this case, the servo drive will not be enabled by
failure of one component or all the three components. The servo drive therefore can

be used as a final actuator in a machinery safety application to prevent unexpected
motor operations, typically as part of an interlock system to replace traditional layout of
contactors with auxiliary cross-checking contacts.
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Product Information
STO Model and Nameplate

See "1.1 Nameplate and Model Number" for the STO model and nameplate

STO Terminals

STO1 2
3 [ STO_GND
5 STO2 6

N

Terminal PIN Slgrel Description
Name
1 STO1 Signal input of STO channel 1 of axis 1 to axis 4
3 STO_GND | Reference ground of STO signal
NG 5 STO2 Signal input of STO channel 2 of axis 1 to axis 4
2 STO3 Signal input of STO channel 1 of axis 5 to axis 8
4 STO_GND | Reference ground of STO signal
6 STO4 Signal input of STO channel 2 of axis 5 to axis 8
CN1 - EES+ Monitor signal for detecting safety function fault

/Q% 4 To use the EDM signal, select the EDM function in the corresponding DO

NOTE

function of CN1.
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Wiring Diagram

24V CN6
stor 1  57kQ
—

DO*+(EDM+)
5.7kQ ‘< DO*-(EDM-)
_E—E

3]

STO2

w

STO_GND

v

Electrical Specifications

STO Input Signal

Voltage range of the 24 V power supply 24V*+15%
Minimum voltage at high status 15V
Maximum voltage at low status 3V (or open circuit)
Input current Less than 20 mA per channel
Cables
Category Low-voltage single-shielded twisted pair
Maximum size 0.8 mm? (18AWG)
Minimum size 0.3 mm? (28AWG)
Maximum length 25m bgtween the STO inputs and the
operating contact

STO activation delay

Activation delay ‘ <15ms

STO Function Implementation
Function Selection
1 Axis selection for STO function

The SV820N is a multi-axis servo drive featuring four STO input channels: STO1, STO2,
STO3, and STOA4.

STO1 and STO2 are used for functional safety of axis 1 to axis 4 through cutting off the
torque of one axis or all the axes simultaneously. STO3 and STO4 are used for functional
safety of axis 5 to axis 8.

2 EDM output terminal selection

Set DO3 (H04-04 = 132) as the DO terminal of STO EDM, and the corresponding DO
output is the EDM signal.
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STO Status Display and EDM Output

Signal Status | STO1 Input Status | STO2 Input Status EDM Dsltsaptfg
H H OFF -
) H L OFF Er.150
Logic
L H OFF Er.150
L L ON Er.150

Example of Application Circuits

Compared with traditional functional safety mode that uses two separated STO
enabling inputs, the STO function features an additional advantage: it can be used to
disable a highly-integrated servo drive.

Both inputs must be provided with STO voltage input to enable the servo drive. If one or
two channels changed to 0V, the servo drive output will be disabled completely.

The stop function can be divided into different categories based on EN 60204/A1:2009.
The STO can also be used in applications requiring highly-reliable disabling operation.

For example, a contactor latch circuit can be used for start/stop to avoid non-safety
related injuries caused by unexpected start. The Stop Category 0 and Stop Category 1
can be integrated into SV820N servo drives through proper safety control devices.

According to IEC 61800-5-2:2016, the same safety functions are called Safe Stop 0 and
Safe Stop 1.

B Example 1: Direct stop, Stop Category 1, Safe Stop 1

Emergency-button (double-contact)

24V

STO1+

STO2

STO1- Note:

The PL level depends on
external circuit layout.
Troubleshooting may be
required.

’ |

STO2+

(L-b Ow <LM O~
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B Example 2: Internal 24 VDC power supply, Stop Category 0/1, Safe Stop 0/1

Connected to safety PLC

Output pulse mode

Safety PLC
Safety output 1 STO1+
Safety output 2 STO2+
2
1 R Note:
L ? sTol The PL level depends
i O sTo- on the safety PLC.

B Example 3: External safety timer, Stop Category 1, Safe Stop 1

Stop Category 1

Q Safety device

Function stop drive

@ ——— (O STO01+
|

STO2+

Safety time

Emergency stop
STO signal fall

Notes

The STO function is not intended as a replacement for an Emergency Stop function
(E-stop). Therefore maintenance work on electrical parts of the servo drive or motor can
only be carried out after isolating the drive system from the main supply.

Depending on the standards and requirements for a particular application, it may be
possible to use STO as an integral part of an E-stop system. However, its main purpose
is for use in a dedicated safety control arrangement whose purpose is to prevent any
hazard from occurring, without the use of an E-stop.

An E-stop is often provided in a machine to allow for unexpected situations where an
operator sees a hazard and can take action to prevent an accident.

The design requirement for an E-stop differs from that of a safety interlock. Generally,
the E-stop is required to be independent from any complex or intelligent control. It
may use purely electromechanical devices to either disconnect the power or initiate a
controlled rapid stop through other means such as dynamic or regenerative braking.
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<&

NOTE

@ In the use of permanent-magnet motors, reluctance motors and salient-

pole induction motors, in spite of the activation of the STO function, a
possible (although highly unlikely) failure mode is for two power devices
in the drive circuit to conduct incorrectly. The drive system can produce
an alignment torque which maximally rotates the motor shaft by 180°
electrical for a permanent-magnet motor, or 90° electrical for a salient-
pole induction motor or reluctance motor. This possible failure mode
must be allowed for in the machine system design.

A\ cauTion

A

€ Max. motor shaft rotate = 360° /Motor poles number
@ The design of safety-related systems requires specialist knowledge. To

ensure that a complete control system is safe, it is necessary for the whole
system to be designed according to recognized safety principles. The use of
individual sub-systems such as drives with Safe Torque Off functions, which
are intended for safety-related applications, does not in itself ensure that
the complete system is safe.

STO Acceptance Test

The acceptance test must be performed:

At initial start-up of the safety function

After any changes related to the safety function (wiring, components, settings, and

soon)

After any maintenance work related to the safety function

The acceptance test of the safety function must be carried out by an authorized person
with expertise and knowledge of the safety function. The test must be documented and
signed by the authorized person.

Signed acceptance test reports must be stored in the logbook of the machine. The
report shall include documentation of start-up activities and test results, references to
failure reports and resolution of failures. Any new acceptance tests performed due to
changes or maintenance shall be logged into the logbook.

B Start up checklist

Action Result

Ensure that the drive can be run and stopped freely during commissioning.

Stop the drive (if running), switch the input power off and isolate the drive
from the power line by a disconnecter.

Check the STO circuit connections against the circuit diagram.

Check that the shield of the STO input cable is grounded to the drive frame.
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Action Result

Close the disconnecter and switch the power on.

Test the STO signal #1 when the motor is stopped:

Give a stop command for the drive (if running) and wait until the motor
shaft is at standstill.

Awake the STO function by de-energizing (low state or open-circuit) the STO
input signal #1 and give a start command for the drive.

Ensure that the motor stays standstill and the keypad displays "Er.150".

Energize the STO input signal #1, restart the servo drive and check whether
the motor runs normally.

Test the STO signal #2 when the motor is stopped:

Give a stop command for the drive (if running) and wait until the motor
shaft is at standstill.

Awake the STO function by de-energizing (low state or open-circuit) the STO
input signal #2 and give a start command for the drive.

Ensure that the motor stays at standstill and the keypad displays "Er.150".

Energize the STO input signal #2, restart the drive and check that the motor
runs normally.

Test the STO channel #1 when the motor is running:

Start the drive and ensure the motor is running.

Awake the STO function by de-energizing (low state or open-circuit) the STO
input signal #1.

Ensure that the motor stops and the drive trips.

Reset the fault and try to start the drive.

Ensure that the motor stays standstill and the keypad displays "Er.150".

Energize the STO input signal #1.
Restart the drive and check that the motor runs normally.

Test the STO channel #2 when the motor is running:

Start the drive and ensure the motor is running.

Awake the STO function by de-energizing (low state or open-circuit) the STO
input signal #2.

Ensure that the motor stops and the drive trips.

Reset the fault and try to start the drive.

Ensure that the motor stays standstill and the keypad displays "Er.150".

Energize the STO input signal #2.
Restart the drive and check that the motor runs normally.

Document and sign the acceptance test report which verifies that the safety
function is safe and accepted to operation.

STO Maintenance

1) Incorporate the STO operation test described in "STO Acceptance Test" to the routine
maintenance program of the drive.

If the drive stays in the STO state, in spite of the two energized STO input signals, try to:
B Check the STO terminal of the drive.
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B Check the two STO signal voltages on the STO terminal side.

B [fthe STO signal voltage is not between 24 V+15%, check the power supply of the

safety equipment (such as safety sensor and safety relay), check all the STO related
connections.

The servo drive must be powered off and on again once per 3 months to perform
the power-on diagnostic. Wait until the keypad displays "rdy" before you power off
or operate the servo drive.
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