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Preface

Preface

Thank you for purchasing the SV660N series servo drive developed by Inovance.

The SV660N series high-performance AC servo drive covers a power range from 50 W to 7.5 kW. It
supports EtherCAT communication protocol and carries Ethernet communication interfaces to work with
the host controller for a networked operation of multiple servo drives.

The SV660N series servo drive supports stiffness level setting, inertia auto-tuning and vibration
suppression, which simplify the operation process. It allows a quiet and stable operation together with
the MS1 series high-response servo motor equipped with a 23-bit single-turn encoder or 23-bit multi-
turn absolute encoder.

The SV660N series servo drive aims to deliver a fast and accurate control in automation equipment
such as semi-conductor manufacturing equipment, chip mounters, PCB punching machines, transport
machineries, food processing machineries, machine tools, and transmission machineries.

This user guide provides product information and instructions on installation, wiring, commissioning,
and troubleshooting. First-time users must read through this user guide. For concerns regarding product
functions or performance, contact Inovance for technical support.

Precautions

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

Unpacking Inspection

Check the following items upon unpacking.

Items Description
Check whether the delivered Check whether the delivered products comply with the model and
products comply with your order. specifications shown on the packing box.

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

Revision History

Date Version Description

October 2020 A00 First release




Standards Compliance

SV660N series servo drives and MS1 series servo motors have passed CE certification and comply with
the following standards.

Name Symbol Directive Standard
EN 61800-3
Servo drive EN55011
EMC directive | 2014/30/EU | and servo
EN61000-6-2
motor
CE ‘ € EN61000-6-4
certification
Servodrive | EN 61800-5-1
LVD directive 2014/35/EU
Servo motor | EN 60034-1
RoHS directive | 2011/65/EU | EN 50581

NOTE

@ The preceding certification and standards are complied with only when the EMC-related electrical
installation requirements described in this user guide are observed.

@ Theintegrator who integrates this drive into other products and attaches the CE mark to the final
assembly has the responsibility of ensuring compliance with CE standards and the European

Directives.

4 For more information on product certification, contact our agents or sales representatives.
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Safety Instructions

Safety Instructions

Safety Precautions

1) Beforeinstalling, using, and maintaining this equipment, read the safety information and
precautions thoroughly, and comply with them during operations.

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

3) "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.

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

5) Inovance shall take no responsibility for any personal injuries or property damage caused by

improper usage.

Safety Levels and Definitions

Indicates that failure to comply with the notice will result in severe personal
A DANGER | "o PY P
injuries or even death.

Indicates that failure to comply with the notice may result in severe personal
AWARNING e Py Y P
injuries or even death.

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

Safety Instructions

Unpacking

A\ cauTion

@ 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.

AWARNING

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




Safety Instructions

Storage and Transportation

ACAUHON

@ 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.

AWARNING

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

€ 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.

Installation

AWARNING

@ 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 only by
professionals.

@ Installation, wiring, maintenance, inspection, or parts replacement must be performed only by 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.

-11-
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Safety Instructions

Wiring

A DANGER

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

AWARNING

@ 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 cross sectional area 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

A DANGER

@ 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

€ Do not touch any wiring terminals during operation. Failure to comply will result in an electric 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 enclosure, fan, or resistor for temperature detection. Failure to comply will result in
heat injuries.

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

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 a contactor. Failure to comply may result in equipment damage.




Safety Instructions

Maintenance

A DANGER

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

€ 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

A DANGER

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

AWARNING

@ 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.

Disposal

AWARNING

@ 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.

-13-



Safety Instructions

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@=

Wait 15 minutes before further operations.

Sy

[
«=+'15min
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

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

Read the user guide and follow the safety instructions before use.

DANGER

= yE T
i R R To prevent the risk of electric shock, do not touch terminals within 15
Hazardous minutes after cutting off the power supply.

Voltage

e . _ ,

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




1 Product Information

1 Product Information

1.1 Introduction to the Servo Drive

1.1.1 Nameplate and Model Number

SV 660 NS 2R8 |-FH

Code Product Family Code Customized Function
N Servo None Standard
Code Product Series ik High protection

FS STO function
660 660 series
Code Product Type
N Network type Code Installation Mode
Baseplate installation
Code Voltage Class : (standard)
S 220V
T 380V
Code 1R6 2R8 3R5 5R4 5R5 TR6
Rated outputcurrent | 1.6 A | 2.8A | 3.5A | 5.4A | 5.5A | 7.6A
Code 8R4 012 017 021 026
Rated outputcurrent | 8.4A | 12A 17TA 21A | 26A
Nameplate - N
Productmodel ——» MODEL: SV660NS2RS8I Certifications
Rated input — INPUT: 1PH AC 200-240V 4.6A 50/60Hz
Rated output — QUTPUT: 3PH AC 0-240V 2.8A 0-400Hz 400W
Serial No. —> 01050843 XXXXXXXX

S/N:

Suzhou Inovance Technology Co.,Ltd.
. J

LLOLOLOLOOOO0000000000000.

Figure 1-1 Nameplate and model number
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1 Product Information

4
Code Part No. Code Product No.
[0} B Internal part number 00001 1tin current month
00002 2" in current month
00003 39in current month
Code ManufacturerCode | | | | | . Nt in current month
4 Suzhou Inovance Range: 00001 to 99999
Code Month
Code Year 1 January
9 2009 2 February
A 2010 3 March
B 2011
...... By analogy A October
Note: Letters |, L, 0,0rQ B November
are not used.
C December

Example: The serial number 010501934H700001 indicates the servo drive is manufatured in July 2017.

1.1.2 Components

©)

Figure 1-2 Encryption of the serial number (S/N)

® O I e & OO

Figure 1-3 Layout of servo drives in size A

No.

Name

Description

1 CN6 and CN5

CN6: Functional safety terminal mainly used for functional safety purpose,

connected to the external functional safety signal

CN5: Software tool communication terminal




1 Product Information

No. Name Description
2 LED display (5-digit) Used to display servo drive operation states and parameter settings.
MODE: Used to switch parameters in sequence.
A\ : Used to increase the value of the blinking digit.
V : Used to decrease the value of the blinking digit.
3 | Buttons <] <] : Used to shift the blinking digit leftwards.
(Held down: Used to turn to the next page when the display value is comprised
of more than five digits.)
SET: Used to save modifications and enter the next menu.
CN3, CN4
4 (EtherCAT CN3 (IN): Connected to the master or the last slave.
communication CN4 (OUT): Connected to the next slave.
terminals)
5 N1 Used by reference input signals and other I/0 signals
(control terminal) y putsig gnars.
CN2
6 (terminal for connecting | Connected to motor encoder terminals.
the encoder)
Used to indicate that the bus capacitor carries electric charge.
CHARGE When this indicator lights up, electric charge may be still present in the internal
7 - capacitor of the servo drive even if the main circuit power supply is cut off.
(bus voltage indicator)
To prevent electrical shock, do not touch the power terminals when this
indicator lights up.
L1, L2
. . See the nameplate for the rated voltage of the power supply.
(power input terminals)
8
P,N
’ . Used as the common DC bus for multiple servo drives.
(DC bus terminals)
P,C
9 (terminals for connecting | When an external regenerative resistor is needed, connect it between terminals
external regenerative PandC.
resistor)
U,V W
10 | (terminals for connecting | Connected to U, V, and W phases of the servo motor.
the servo motor)
PE i i
11 . . Connected to the power supply ground and the motor grounding terminal.
(grounding terminal)
12 | Battery location Used to hold the battery box of the absolute encoder.

-17-



-18-

1 Product Information

® CN6
CN5
®
®
®
®
© | =
T 5 5‘
® | 3
® N<H
® N
®
Figure 1-4 Layout of servo drives in size B
No. Name Description
CN6: Functional safety terminal mainly used for functional safety purpose and
1 CN6, CN5 connected to external functional safety signal
CNS5: Software tool communication terminal
LED displ . . . .
2 (5—diglii)p i Used to display servo drive operation states and parameter settings.
MODE: Used to switch the parameter No. in sequence.
A\ : Used to increase the set value of the blinking digit.
V : Used to decrease the set value of the blinking digit.
3 | Buttons <]<]: Used to shift the blinking digit leftwards.
(Held down: Used to turn to the next page when the display value is comprised of more
than five digits.)
SET: Used to save modifications and enter the next level of menu.
CN3, CN4
4 (EtherCAT CN3 (IN): Connected to the master or the last slave.
communication CN4 (OUT): Connected to the next slave.
terminals)
CN1 . . .
5 . Used for reference input signal and other 1/0 signals.
(control terminal)
CN2
(terminal for .
6 ) Connected to motor encoder terminals.
connecting the
encoder)
Used to indicate that the bus capacitor carries electric charge.
CHARGE When this indicator lights up, electric charge may be still present in the internal
7 | (busvoltage capacitor of the servo drive even if the main circuit power supply is cut off.
indicator) To prevent electrical shock, do not touch the power terminals when this indicator lights
up.




1 Product Information

No. Name Description
See the nameplate for the rated voltage of the power supply.
L1,L2,L3
. Note:
(power input
terminals) S5R5 (750 W) servo drives: Single-phase 220 V input, with 220 V power supply
8 connected to L1 and L2
P, N
(DC bus Used as the common DC bus for multiple servo drives.
terminals)
P,D,C
(terminals for
9 connecting Connect the regenerative resistor between terminals P and C as needed. Remove the
external jumper between terminals P and D before connecting the regenerative resistor
regenerative
resistor)
U, v, w
terminals for
10 ( . Connected to U, V, and W phases of the servo motor.
connecting the
servo motor)
PE
11 | (grounding Connected to the power supply ground and motor grounding terminal.
terminal)
12 | Battery location Used to hold the battery box of the absolute encoder.

2

@ Built-in regenerative resistors or jumper bars are not included in S1R6 and S2R8 models. If an
external regenerative resistor is needed, connect it between terminals P and C.

@ To connect an external regenerative resistor to S5R5 models, remove the jumper bar between

NOTE terminals P and D first and connect the resistor between terminals P and C.
)
@ ; i
Figure 1-5 Components of servo drives in size C and Size D
No. Name Description
1 LED display (5-digit) Used to display servo drive operation states and parameter settings.
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1 Product Information

No. Name Description
MODE: Used to switch the parameter No. in sequence.
A\ :'Used to increase the set value of the blinking digit.
V : Used to decrease the set value of the blinking digit.
2 | Buttons << : Used to shift the blinking digit leftwards.
(Held down: Used to turn to the next page when the display value is
comprised of more than five digits.)
SET: Used to save modifications and enter the next level of menu.
Used to indicate that the bus capacitor carries electric charge.
When this indicator lights up, electric charge may be still present in the
3 CHARGE internal capacitor of the servo drive even if the main circuit power supply is
(bus voltage indicator) cut off.
To prevent electrical shock, do not touch the power terminals when this
indicator lights up.
L1C, L2C
4 (control circuit power input See the nameplate for the rated voltage of the power supply.
terminals)
R,S,T
5 (main circuit power input See the nameplate for the rated voltage of the power supply.
terminals)
P,D,C Connect the regenerative resistor between P and C as needed. Remove
(terminals for connecting the jumper between terminals P and D before connecting the regenerative
6 external regenerative resistor) | resistor
P, N . .
. Used as the common DC bus for multiple servo drives.
(DC bus terminals)
U, Vv, W
7 (terminals for connecting the | Connected to U, V, and W phases of the servo motor.
servo motor)
8 PE Connected to the power supply ground and motor grounding terminal
(Grounding terminal) P PPy E & & ’
9 Battery location Used to hold the battery box of the absolute encoder.
10 CN3,CN4 CN3(IN): Connected to the master or the last slave.
(EtherCAT terminal) CN4(OUT): Connected to the next slave.
11 CNe Used to connect the external functional safety signal
(STO terminal) y sighal.
12 | CN5 Used as the software tool communication terminal.
13 CN1 Used by reference input signals and other 1/0 signals
(control terminal) y P & gnars.
CN2
14 | (terminal for connecting the | Connected to motor encoder terminal.
encoder)




1 Product Information

® ®EEG @@

ONIONOMONONC)

©

Figure 1-6 Components of servo drives in size E

No. Name Description
Used to indicate that the bus capacitor carries electric charge.
When this indicator lights up, electric charge may be still present in the
1 CHARGE internal capacitor of the servo drive even if the main circuit power supply is
(bus voltage indicator) cut off.
To prevent electrical shock, do not touch the power terminals when this
indicator lights up.
L1C, L2C
2 | (control circuit power input See the nameplate for the rated voltage of the power supply.
terminals)
R,S, T
3 | (main circuit power input See the nameplate for the rated voltage of the power supply.
terminals)
u,v,w
4 | (terminals for connecting the | Connected to U, V, and W phases of the servo motor.
servo motor)
N2, N1 . . .
. . Terminals N1 and N2 are jumpered by default. Remove the jumper before
5 | (terminals for connecting the .
connecting the external DC reactor between N1 and N2.
external reactor)
P,D,C Connect the regenerative resistor between P and C as needed. Remove
6 | (terminals for connecting the jumper between terminals P and D before connecting the regenerative
external regenerative resistor) | resistor
7 | Battery location Used to hold the battery box of the absolute encoder.
8 | LED display (5-digit) Used to display servo drive operation states and parameter settings.
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1 Product Information

No. Name Description
MODE: Used to switch the parameter No. in sequence.
A\ : Used to increase the set value of the blinking digit.
V : Used to decrease the set value of the blinking digit.
9 | Buttons <]<] : Used to shift the blinking digit leftwards.
(Held down: Used to turn to the next page when the display value is
comprised of more than five digits.)
SET: Used to save modifications and enter the next level of menu.
10 CN3,CN4 Connected in parallel internally.
(communication terminal) Connected to RS232 and RS485 devices.
11 CNE Used to connect the external functional safety signal
(STO terminal) ysignat
12 | CN5 Used as the software tool communication terminal.
13 CN1 Used by reference input signals and other I/0O signals
(control terminal) y putsie gnars.
CN2
14 | (terminal for connecting the Connected to the encoder terminal.
encoder)

1.1.3 Technical Specifications

1 Electrical specifications

B Single-phase 220V servo drives

Iltem Size A Size B
Servo drive model: SV660N S1R6 S2R8 S5R5
Continuous output current (Arms) 1.6 2.8 5.5
Maximum output current (Arms) 5.8 10.1 16.9

Main circuit power supply

Single-phase 200 VAC to 240 VAC, -10% to +10%, 50/60 Hz

Control circuit power supply

Single-phase 200 VAC to 240 VAC, -10% to +10%, 50/60 Hz

Braking function

Servo drives in size A support external regenerative resistors only.

Servo drives in size B carries a built-in regenerative resistor as standard.

B Three-phase 220V servo drives

Item Size C Size D
Servo drive model: SV660N STR6 S012
Continuous output current (Arms) 7.6 11.6
Maximum output current (Arms) 23 32

Main circuit power supply

Three-phase 200 VAC to 240 VAC, -10% to +10%, 50/60 Hz

Control circuit power supply

Single-phase 200 VAC to 240 VAC, +10 to -10%, 50/60 Hz

Braking function

A built-in regenerative resistor is included in the standard configuration.

<

4 STR6 and S012 models support single-phase 220 V power supply and derating is not required upon

single-phase power input.
NOTE S 2 5



1 Product Information

B Three-phase 380V servo drives

ltem Size C Size D SizeE
Servo drive model: SV660N T3R5 T5R4 T8R4 T012 T017 T021 T026
Continuous output current (Arms) 3.5 5.4 8.4 11.9 16.5 20.8 25.7
Maximum output current (Arms) 11 14 20 29.75 41.25 52.12 64.25

Main circuit power supply

Three-phase 380 VAC to 440 VAC, -10% to +10%, 50/60 Hz

Control circuit power supply

Single-phase 380 VAC to 440 VAC, -10% to +10%, 50/60 Hz

Braking function

Abuilt-in regenerative resistor is included in the standard configuration.

2 General specifications

Iltem

Description

Control mode

IGBT PWM control, sine wave current drive mode

220V, 380 V: Single-phase/Three-phase full bridge
rectification

Encoder feedback

23-bit absolute (optional) encoder, which can be used as an
incremental encoder in the absence of the battery

Basic
specifications

Conditions for

Ambient/Storage
temperature ™

0°C to 55°C (If the ambient temperature exceeds 45°C, derate
10% for every additional 5°C .)/-20°C to +70°C

Ambient/Storage
humidity

Below 90% RH (without condensation)

Vibration/Impact
resistance level

4.9m/s?, 19.6 m/s’

use
IP rating IP20 (Terminals are excluded, which have a rating of IP00.)
Pollution degree PD2
. Below 1000 m. Derating is required for altitudes between
Altitude
1000 m and 2000 m.
1:6000 (Under the rated torque load, the servo drive keeps
Speed control range | running as long as the lower limit of the speed control range
is not exceeded.)
Speed loop
3kH
bandwidth z
Performance
Speed/ Torque control
Torque accuracy +2%
control (repeatability)
mode . 0s to 65s (Acceleration and deceleration can be set
Soft startup time
separately.)
) Speed reference Source of network-type references: EtherCAT communication
Input signals

Torque reference

Local mode and local multi-speed supported
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Item Description
Performance Positioning time 1msto 10 ms
) o Source of network-type references: EtherCAT communication
Input signal Position reference

Local mode supported

5Dls

P-OT (Positive limit switch)

Communication

protocol

Position Digital input (DI) | Signal allocation N-OT (Negative limit switch)
Con;ml signal change available HomeSwitch (Home switch)
mode TouchProbel (Touch probe 1)
TouchProbe2 (Touch probe 2)
3DO0s
With-load capacity: 50 mA
Digital output Signal allocation Voltage range: 5Vto 30V
(DO) signal change available S-RDY: Servo ready
TGON: Motor rotation output
Comparison output, brake output, EDM output
Overtravel (OT) prevention Stopping immediately when P-OT and N-OT activated
Providing protections against overcurrent, overvoltage,
. . undervoltage, overload, main circuit detection error,
Protective functions .
heatsink over-temperature, overspeed, encoder error, CPU
error, and parameter error
LED display and CHARGE indicator CHARGE indicator for the main power supply, 5-digit LED
display
Vibration suppression Four notches (including two adaptive notches), 50 Hz to
o 5000 Hz
Bwlt-.m Connection protocol | RS232
functions —
Communication EtherCAT

Multi-station
communication

Maximum number of slaves: 255

functions
Axis address setting | No physical knob, set to 0...255 through software
Including status display, user parameter setting, monitoring
Functions information display, fault tracking display, jog and auto-
tuning, and speed/torque reference signal observation
Others Gain auto-tuning, fault log, jog

[1] Install the servo drive in environments that meet the allowable ambient temperature range. When it is installed
inside an electric control cabinet, the temperature inside the cabinet must also be within this range.
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3 Technical specifications of EtherCAT communication

Item

Specification

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 network cable or better

Transmission distance

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

Number of slaves

65535 by protocol, equal to or less than 100 in actual use

EtherCAT frame length

44 bytes to 1498 bytes

Process data

A maximum of 1486 bytes per Ethernet frame

saAe|s 1yDJ49433 jo eduewlopad oiseq

two slaves

Synchronization jitter of

<1lups

Refresh time

About 30 us for 1000 DI/DOs
About 100 ps for 100 servo axes

Different refresh times for different interfaces

Communication code error

10" Ethernet standard

EEPROM capacity

rate
m | Number of FMMU units 8
>
)
& | Number of storage
3 synchronization 8
[a] .
gﬁ management units
@ | Process data RAM 8 KB
S
3 | Distributed clock 64-bit
]
5 32 kbit
@

Initialization data written through EtherCAT master

4 Basic functions

The servo drive functions are listed below. See details in corresponding chapters.

Function

Description

Cyclic synchronous
position mode

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

Cyclic synchronous
velocity mode

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

Cyclic synchronous torque
mode

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

Profile position mode

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

Profile velocity mode

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

Description

Profile torque mode

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

Homing mode

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

Touch probe function

Latches the position information when an external DI signal or the motor phase-Z signal
state changes.

High-resolution encoder

The encoder is of high performance with resolution up to 8388608 PPR.

Mechanical characteristics
analysis

Analyzes the resonance frequency and mechanical system characteristics through a PC
installed with Inovance software tool.

Gain auto-tuning

Generates gain parameters automatically to match present working condition through
just one parameter.

Gain switchover

Different gains can be applied, stopped or switched through external terminals during
running.

Torque disturbance
observation

Automatically estimates the disturbance torque suffered by the system to perform
compensation and reduce vibration.

Resonance suppression

Sets filter characteristics automatically to suppress mechanical system vibration after
detecting the resonance point.

Torque reference filter

Suppresses the mechanical resonance generated during high-speed response of the
servo drive.

Position first-order
low-pass function

Enables smooth acceleration and deceleration.

Torque limit

Limits the output torque of the servo motor.

Speed limit

Limits the servo motor speed.

External regenerative
resistor

Intends to be used in cases where the braking capacity of the built-in regenerative
resistor is insufficient.

Input signal selection

Defines input functions such as emergency stop to corresponding pins.

Fault log

Contains the latest ten faults or used to clear the previous faults.

Status display

Displays the servo drive status through five LEDs.

External I/0O display

Displays ON/OFF status of external I/0 signals.

Forced output of output
signals

Implements forced signal output not related to the servo drive status and detects the
wiring of output signals.

Trial run mode

Runs the servo motor directly through the keypad, avoiding the need for a start signal.

Inovance software tool

Used to execute parameter settings, trial run and status display through a PC.

Warning code output

Outputs a four-bit warning code when a warning occurs.

High-speed position
comparison output

Outputs a DO signal with designated width after the servo drive reaches the preset
target position.

Black box function

Captures the data before and after the designated condition. By using the software tool,
the data is read for further analysis.
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1.1.4 Specifications of the Regenerative Resistor

Specifications of the Built-in Regenerative Max. Braking
. Resist Min. Allowable
Servo Drive Model esistor . Energy Absorbed
Resistance (Q) .
Resistance (Q) Power (W) by the Capacitor (J)
Single-ph SV660NS1R6I - - 50 13.15
'ngjgbase SV660NS2RSI i - 45 26.29
SV660NS5R5I 50 50 40 22.41
Single-phase/ | SV660NSTR6I 20 26.70
Three-phase SV660NS012] 2 60 15 26.70
220V .
Three-phase
V660NT3R5I 1 4.2
380V SV660NT3R5 00 60 80 34.28
SV660NT5R4! 100 60 60 34.28
SV660NT8R4I 45
50 75 50.41
Three-phase |SV660NTO012I 40
380V SV660NTO17I 35 82.67
SV660NTO021I 35 100 95 100.82
SV660NTO026I 100.82

2

NOTE

@ Select the external regenerative resistor according to actual operating conditions.

@ S7R6 and S012 models support single-phase 220 V power supply and derating is not required
upon single-phase power input.
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1.2 Introduction to the Servo Motor

1.2.1 Motor Nameplate and Model Number

MS1H1-20B 30CB -

i

Code Sub-series No.
z Terminal type, natural cooling
Zs Lead-wire type, natural cooling

Code Brake, Reducer, Oil Seal

0 None

1 Oil seal

2 Brake

4 Oil seal+Brake

Code | Shaft Connection Mode

3 Solid, with key and threaded hole

Code | Encoder Type

Comprised of a digit and a letter

A3 | 23-bit multi-turn absolute
encoder

Code Product Family
M Motor
Code Product Type
S Servo: Servo motor
Code Product Generation
1 1#*generation
Code Type
H Motor with max. speed > rated
speed
v Motor with max. speed = rated
speed
Code Type
1 Low inertia and small capacity
2 Low inertia and medium capacity
3 Medium inertia and medium
capacity
4 Medium inertia and small
capacity
Code Rated Power (W)
Comprised of two digits and a letter
B x10
C x100
Example: 40B: 400 W
Code Rated Speed (RPM)
Comprised of two digits and a letter
B x10
C x100
Example: 30C: 3000 RPM

Code Voltage Class
B 220V
D 380V

Nameplate

Motor model —»

Motor specifications———

Motor code ——

Serial No. ——

INOVANCE c E E

AC Servo Motor |EC60034-1  mmmm
Model:MS1H1-75B30CB Type:A331Z

0.75 kw 220 vV 3000 r/min
2.39 N'm 250 Hz 4.8 A
Duty S1 Ins.F 3PHAC  IP6T

Motor Code: 14101  Weight: 2.18 kg

Suzhou Inovance Technology Co.,Ltd.
Made in China SN:Q111****x***xx**

Figure 1-7 Model number and nameplate

O
Q @ SV660N series servo drives can work with a motor equipped with a 23-bit single-turn or

NOTE

multi-turn encoder.
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1.2.2 Components

B Components of terminal-type motors

Encoder connector

Encoder connector

Power connector

Power connector

Flange mounting
face

Flange mounting
face
Mounting screw

Mounting screw
through hole

through hole

Shaft extension

Shaft extension
(with key )

(with key)

Cable outlet direction: Front outlet Cable outlet direction: Rear outlet

Figure 1-8 Components of MS1 series terminal-type motors

B Components of lead wire-type motors

Encoder connector

Power connector

Figure 1-9 Components of MS1 series lead wire-type motors

B Components of connector-type motors (flange sizes 100/130/180)

Encoder aviation connector
Power cable aviation connector

Mounting flange face

Mounting screw through
hole

Shaft extension (with key)

Disassembly hole

Figure 1-10 Components of MS1 series connector-type motors
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1.2.3 Technical Specifications

1 Mechanical specifications of the motor

Item

Description

Duty type

Continuous

Vibration level

V15

Insulation resistance

500 VDC, above 10 MQ

Ambient temperature

0°Cto40°C

Excitation mode

Permanent magnetic

Installation mode

Flange

Heat resistance level

Level F

Insulation voltage

1500 VAC, 1 min (220 V)
1800 VAC, 1 min (380 V)

IP rating of the enclosure

IP67 (except the shaft opening)

Ambient humidity

20% to 80% (without condensation)

Direction of rotation

Rotates counterclockwise (CCW) when viewed from the load side with a
forward run command

2 Motor ratings

Rated | Rated Max. Rated Max. |Rated| Max. Tc_)rque. MoF:r?;cr:i of |Voltage
Model Output | Torque | Torque | Current | Current [Speed Speed Specifications Inertia V)
(kW) | (N-m) | (N-m) | (Arms) | (Arms) |(RPM)|(RPM)| (N-m/Arms) u X
(10*kg-m?)
Ratings of MS1H1 (Vn = 3000 RPM, Vmax = 6000 RPM) Series Motors
MS1H1-05B30CB| 0.05 0.16 0.56 13 4.7 0.15 0.026 (0.028)
MS1H1-10B30CB 0.1 0.32 1.12 13 4.7 0.26 0.041 (0.043)
MS1H1-20B30CB 0.2 0.64 2.24 15 5.8 0.46 0.207 (0.220)
MS1H1-40B30CB 0.4 1.27 4.46 2.8 10.1 0.53 0.376 (0.390)
MS1H1-55B30CB| 0.55 1.75 6.13 3.8 15.0 3000/ 6000 0.49 1.06 220
MS1H1-75B30CB| 0.75 2.39 8.36 4.8 16.9 0.58 1.38(1.43)
MS1H1-10C30CB 1.0 3.18 111 7.6 28.0 0.46 1.75
Ratings of MS1H2 (Vn = 3000 RPM, Vmax = 6000/5000 RPM) Series Motors
MS1H2-10C30CB 1.0 3.18 9.54 7.5 23.00 6000 0.47 1.87(3.12) 290
MS1H2-15C30CB 15 4.90 14.7 10.8 32.00 5000 0.54 2.46 (3.71)
MS1H2-10C30CD 1.0 3.18 9.54 3.65 11.00 6000 0.89 1.87(3.12)
MS1H2-15C30CD 15 4.90 14.7 4.50 14.00 1.07 2.46 (3.71)
MS1H2-20C30CD | 2.0 636 | 191 | 589 | 2000 |3000 1.14 3.06 (4.31)
MS1H2-25C30CD| 2.5 | 7.96 | 239 | 7.56 | 25.00 so00| 111 | 3.65(4.90) | 380
MS1H2-30C30CD| 3.0 9.8 29.4 10.00 | 30.00 1.16 7.72 (10.22)
MS1H2-40C30CD| 4.0 12.6 37.8 13.60 | 40.80 1.16 12.1(14.6)
MS1H2-50C30CD 5.0 15.8 47.6 16.00 48.00 1.16 15.4 (17.9)
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Rotor
Rated
ate Rated Max. Rated Max. |Rated| Max. T(.)lfque- Moment of |Voltage
Model Output | Torque | Torque | Current | Current Speed Speed Specifications Inertia V)
(kW)™ | (N-m) | (N-m) | (Arms) | (Arms) |(RPM)|(RPM)| (N-m/Arms) X ,
(10"kg- m?)
Ratings of MS1H3 (Vn = 1500 RPM, Vmax = 3000 RPM) Series Motors
MS1H3-85B15CB| 0.85 5.39 13.5 6.60 16.50 0.95 13.3(14)
220
MS1H3-13C15CB 13 8.34 20.85 10.00 25.00 0.96 17.8 (18.5)
1500 | 3000
MS1H3-85B15CD| 0.85 5.39 13.5 3.30 8.25 1.87 13.3(14) 380
MS1H3-13C15CD 13 8.34 20.85 5.00 12.50 1.87 17.8 (18.5)
MS1H3-18C15CD 1.8 11.5 28.75 6.60 16.50 1.87 25 (25.7)
MS1H3-29C15CD| 2.9 18.6 37.2 11.90 23.80 1.82 55 (57.2)
MS1H3-44C15CD 4.4 28.4 71.1 16.50 40.50 | 1500 | 3000 1.90 88.9 (90.8) 380
MS1H3-55C15CD 5.5 35.0 87.6 20.85 52.00 1.74 107 (109.5)
MS1H3-75C15CD 7.5 48.0 119 25.70 65.00 1.99 141 (143.1)
Ratings of MS1H4 (Vn = 3000 RPM, Vmax = 6000 RPM) Series Motors
MS1H4-40B30CB 0.4 1.27 4.46 2.80 10.10 0.53 0.657 (0.667)
3000 | 6000 220
MS1H4-75B30CB | 0.75 2.39 8.36 4.80 16.9 0.58 2(2.012)

[1] The motor with oil seal must be derated by 10% during use.
[2] Valuesinside parentheses "()" are for motors with brake.

@ Values in the preceding table are obtained when motors equipped with the following heatsinks are
working with Inovance servo drives under an armature coil temperature of 20° C.

% MS1H1/MS1H4: 250 mm x 250 mm x 6 mm (aluminum)
[Q MS1H2-10C to 25C: 300 mm x 300 mm x 12 mm (aluminum)
NOTE MS1H2-30C to 50C: 400 mm x 400 mm x 20 mm (aluminum)
MS1H3-85B to 18C: 400 mm x 400 mm x 20 mm (iron)
MS1H3-29C to 75C: 360 mm x 360 mm x 25 mm (double-layer aluminum plate)

3 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
220 7
230 6
240 5.5
250 5
300
350 2
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Operating time (s)
1000

100

e

10

100 150 200 250 300 350

Figure 1-11 Motor overload curve

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

o

€ The maximum torque of H2 models is three times the rated torque.

Load ratio (%)

@ The maximum torque of H3 models (2.9 kW models excluded) is 2.5 times the rated torque.

NOTE

@ The maximum torque of 2.9 kW models is two times the rated torque.
4 Allowable radial and axial loads of the motor

LF

-

l Radial load

R

Axial load

Figure 1-12 Radial and axial loads

Motor Model Flange Size (mm) LF (mm) Allov:j:ée(ﬁidlal AIIOKZZITNA)XIEII
MS1H1-05B30CB 40 20 78 54
MS1H1-10B30CB 40 20 78 54
MS1H1-20B30CB 60 25 245 4
MS1H1-40B30CB 60 25 245 74
MS1H1-55B30CB 80 35 392 147
MS1H1-75B30CB 80 35 392 147
MS1H1-10C30CB 80 35 392 147
MS1H2-10C30CB 100 45 686 196
MS1H2-10C30CD 100 45 686 196
MS1H2-15C30CB 100 45 686 196
MS1H2-15C30CD 100 45 686 196
MS1H2-20C30CD 100 45 686 196
MS1H2-25C30CD 100 45 686 196
MS1H2-30C30CD 130 63 980 392
MS1H2-40C30CD 130 63 1176 392
MS1H2-50C30CD 130 63 1176 392
MS1H3-85B15CB 130 45 686 196
MS1H3-13C15CB 130 45 686 196
MS1H3-85B15CD 130 45 686 196
MS1H3-13C15CD 130 45 686 196
MS1H3-18C15CD 130 45 686 196
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Allowable Radial Allowable Axial
Motor Model Flange Size (mm LF (mm
ge Size (mm) (mm) Load (N) Load (N)

MS1H3-29C15CD 180 79 1470 490

MS1H3-44C15CD 180 79 1470 490

MS1H3-55C15CD 180 113 1764 588

MS1H3-75C15CD 180 113 1764 588

MS1H4-40B30CB 60 25 245 T4

MS1H4-75B30CB 80 35 392 147

5 Electrical specifications of the motor with brake
. Supply . o
Holding Voltage Rated _C0|l Excitation Apply Release | Backlash
Motor Model Torque (Vo) Power | Resistance | Current Time Ty e )
. DC +70
(N-m) £10% W) |(Q) (F7%) (A) (ms)

MS1H1-05B/10B 0.32 6.1 94.4 0.25 <40 <20 <15
MS1H1-20B/40B
MS1H4-40B 1.5 7.6 75.79 0.32 <60 <20 <15
MS1H1/H4-75B 3.2 10 57.6 0.42 <60 <40 <10
MS1H3-85B/13C/18C 12 " 194 29.7 0.81 <120 <60 <0.5
MS1H2-10C/15C/20C/25C 8 23 25 0.96 <85 <30 <0.5
MS1H2-30C/40C/50C 16 27 21.3 1.13 <100 <60 <0.5
MS1H3-29C/44C/55C/75C 50 40 14.4 1.67 <200 <100 <0.5

QO @ The brake cannot share the same power supply with other electrical 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.

6 Motor torque-speed characteristics

B MS1H1 (low inertia, small capacity)

Continuous

A BN ing area
B m— O
MS1H1-05B30CB MS1H1-10B30CB
Speed (RPM) Speed (RPM)
6000 6000
5000 5000
4000 4000
3000 A B 3000 A 5
2000 2000
1000 1000
0 0
0 015 03 045 06 0 0.3 0.6 0.9 1.2
Torque (N-m) Torque (N-m)
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Speed (RPM)
6000
5000
4000
3000
2000

1000
0

Speed (RPM)
6000

5000
4000
3000
2000
1000

0

MS1H1-20B30CB

Speed (RPM)

MS1H1-40B30CB

6000

5000
4000

o

0.6 1.2 1.8
Torque (N-m)

MS1H1-55B30CB

3000

2000

1000

0

2.4 0

Speed (RPM)

1.2 2.4 3.6

Torque (N-m)

MS1H1-75B30CB

6000

5000

2 4
Torque (N-m)

Speed (RPM)
6000

5000

4000

3000

2000

1000

0

4000

3000

2000
1000

0

(o))

MS1H1-10C30CB

0

2.5 5
Torque (N-m)

2 4 6
Torque (N-m)

8

10

7.5
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B MS1H2 (low inertia, medium capacity)

Continuous

A E— working area

Short-term

B m— working area

Speed MS1H2-10C30C

(RPM)
6000

5000

4000

3000

2000

1000

0

0 2 4 6 8
Torque (N-m)

Speed MS1H2-20C30CD

10

(RPM)
5000

4000

3000

2000

1000

0
0 4 8§ 12 16

Torque (N-m)

20

(RPM)

5000

4000

3000

2000

1000

0

o
(o)}

12 18 24
Torque (N-m)

30

Speed

MS1H2-15C30C*

(RPM)
5000

4000

3000

2000

1000

Speed

3

6 9 12 15
Torque (N-m)

MS1H2-25C30CD

(RPM)
5000

4000

3000

2000

1000

0
0

Speed
(RPM)

5000
4000
3000

2000

1000
0

10 15 20 25
Torque (N-m)

MS1H2-40C30CD

8 16 24 32 4«

Torque (N-m)
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Speed MS1H2-50C30CD

(RPM)
5000

4000

3000

2000

1000

0

0 10 20 30 40 50
Torque (N-m)

B MS1H3 (medium inertia, medium capacity)

Continuous

A E— working area

Short-term

B m— working area

Speed MS1H3-85B15C*

(RPM)
3500

3000
2500
2000
1500
1000

500
0

0 3 6 9 12 15
Torque (N-m)

MS1H3-18C15CD

Speed
(RPM) 3500

3000
2500
2000
1500
1000

500
0

0 6 12 18 24 30
Torque (N-m)
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Speed
(RPM) 3500

3000
2500
2000
1500
1000

500

Speed
(RPM) 3500

3000
2500
2000
1500
1000

500
0

MS1H3-13C15C*

A B
10 15 20 25
Torque (N-m)
MS1H3-29C15CD
A
16 24 32 40

Torque (N-m)
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MS1H3-44C15CD MS1H3-55C15CD
Speed
Speed
(FE)PM) 3500 (RPM)
3000 3000
2500
2000 2000
1500 A B
1000 1000 A B
500
0
0 10 20 30 40 50 60 70 80 0O 20 40 60 80 100
Torque (N-m) Torque (N-m)
speed MS1H3-75C15CD
(RPM)
3000
2000
1000 A B
0
0 50 100 150

Torque (N-m)

W MS1H4 (medium inertia, small capacity)

Continuous

A E— working area
B m— T
Speed MS1H4-40B30CB Speed MS1H4-75B30CB
(RPM) (RPM)
6000 6000
5000 5000
4000 4000
3000 A B 3000 A B
2000 2000
1000 1000
0 0
0 1.2 2.4 3.6 4.8 0 2.5 5 7.5 10
Torque (N-m) Torque (N-m)

-37-



1 Product Information

7 Derating curves

B Altitude-based derating curve

< 120 ‘ ‘
(]

£ 100
R 80
ke’

(]

2 60
S

Z 40
©

° 20
©

= 0

o

500 1000 1500 2000 2500
Altitude (m)

B Temperature-based derating curve

120

100

80

60

40

20

Max. allowable load rate (%)

0O 10 20 30 40 50 60 70
Ambient temperature (°C)
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1.3 Servo System Configurations

W 220V:
Servo Drive Model
Rated | Maxi SV660N****| R
ate aximum Capacity Motor Servo Servo Drive
Speed | Speed Servo Motor Model Flange | .. L Code
(W) i Single- Three- | Drive Size (H01-02)
(RPM) | (RPM) z€ phase | phase )
220 VAC | 220 VAC
50 05B30CB 40 S1R6 - A 00002
100 10B30CB 40 S1R6 - A 00002
200 20B30CB 60 S1R6 - A 00002
MS1H1
400 (low inertia, small | 40B30CB 60 S2R8 - A 00003
6000 capacity)
550 55B30CB 80 S5R5 - B 00005
3000
750 75B30CB 80 S5R5 - B 00005
1000 10C30CB 80 STR6 C 00006
1000 MS1H2 10C30CB 100 STR6 C 00006
(low inertia,
5000 1500 | Medium 15C30CB | 100 S012 D 00007
capacity)
MS1H3
1500 | 3000 gso | (medium 85B15CB | 130 STR6 c 00006
inertia, medium
capacity)
MS1H3
1500 3000 1300 .(med.|um . 13C15CB 130 S012 D 00007
inertia, medium
capacity)
400 MS1H4 40B30CB 60 S2R8 - A 00003
3000 6000 (medium inertia,

O
Q @ STR6 and S012 models support single-phase 220 V power supply and derating is not required upon
single-phase power input.

NOTE
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B 380V:
Servo Drive
Rated | Maximum : Motor Model Servo Drive
Capacit r— S
Speed | Speed pW Y Servo Motor Model Flange SVB6ON™""" Dri\fervs?ze Code
(RPM) (RPM) (W) Size Three-phase (H01-02)
380 VAC
6000 1000 10C30CD 100 T5R4 C 10002
1500 15C30CD 100 T5R4 C 10002
2000 20C30CD 100 T8R4 D 10003
MS1H2
3000 2500 (low inertia, 25C30CD 100 T8R4 D 10003
5000 medium capacity)
3000 30C30CD 130 T012 D 10004
4000 40C30CD 130 TO17 E 10005
5000 50C30CD 130 TO17 E 10005
850 85B15CD 130 T3R5 C 10001
1300 13C15CD 130 T5R4 C 10002
1800 18C15CD 130 T8R4 C 10003
MS1H3
1500 3000 2900 (medium inertia, 29C15CD 180 T012 D 10004
medium capacity)
4400 44C15CD 180 TO17 E 10005
5500 55C15CD 180 T021 E 10006
7500 75C15CD 180 T026 E 10007
1.4 Cable Models

Table 1-1 Cables for MS1H1/MS1H4 terminal-type (Z) motors with front cable outlet
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Cable Length (m)
Cable Type
3.0 5.0 10.0
Power cable (without brake) S6-L-M107-3.0 S6-L-M107-5.0 S6-L-M107-10.0
Power cable (with brake) S6-L-B107-3.0 S6-L-B107-5.0 S6-L-B107-10.0
Multi-turn absolute encoder cable S6-L-P124-3.0 S6-L-P124-5.0 S6-L-P124-10.0
Single-turn absolute encoder cable S6-L-P114-3.0 S6-L-P114-5.0 S6-L-P114-10.0

Table 1-2 Cables for MS1IH1/MS1H4 terminal-type (Z) motors with rear cable outlet

Cable Length (m)
Cable Type
3.0 5.0 10.0
Power cable (without brake) S6-L-M108-3.0 S6-L-M108-5.0 S6-L-M108-10.0
Power cable (with brake) S6-L-B108-3.0 S6-L-B108-5.0 S6-L-B108-10.0
Multi-turn absolute encoder cable S6-L-P125-3.0 S6-L-P125-5.0 S6-L-P125-10.0
Single-turn absolute encoder cable S6-L-P115-3.0 S6-L-P115-5.0 S6-L-P115-10.0
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Table 1-3 Cables for MS1H1/MS1H4 lead wire-type (S) motors with front cable outlet

Cable Length (m)
Cable Type
3.0 5.0 10.0
Power cable (without brake) S6-L-M100-3.0 S6-L-M100-5.0 S6-L.-M100-10.0
Power cable (with brake) S6-L-B100-3.0 S6-1-B100-5.0 S6-L-B100-10.0
Multi-turn absolute encoder cable S6-L-P120-3.0 S6-L-P120-5.0 S6-L-P120-10.0
Single-turn absolute encoder cable S6-L-P110-3.0 S6-L-P110-5.0 S6-L-P110-10.0

Table 1-4 Cables for MS1H2 (below 3 kW) and MS1H3 (below 2.9 kW) motors

Cable Length (m)
Cable Type
3.0 5.0 10.0
Power cable (without brake) S6-L-M111-3.0 S6-L-M111-5.0 S$6-L-M111-10.0
Power cable (with brake) S6-L-B111-3.0 S6-L-B111-5.0 S6-L-B111-10.0
Multi-turn absolute encoder cable S6-L-P121-3.0 S6-L-P121-5.0 S6-L-P121-10.0
Single-turn absolute encoder cable S6-L-P111-3.0 S6-L-P111-5.0 S6-L-P111-10.0

Table 1-5 Cables for MS1H2 (4 kW/5 kW) motors
Cable Length (m)
Cable Type
3.0 5.0 10.0

Power cable (without brake) S6-L-M111-3.0 S6-L-M111-5.0 S6-L-M111-10.0
Power cable (with brake) S6-L-B111-3.0 S6-L-B111-5.0 S6-L-B111-10.0
Multi-turn absolute encoder cable S6-L-P121-3.0 S6-L-P121-5.0 S6-L-P121-10.0
Single-turn absolute encoder cable S6-L-P111-3.0 S6-L-P111-5.0 S6-L-P111-10.0

Table 1-6 Cables for MS1H3 (below 2.9 kW) motors

Cable Length (m)
Cable Type
3.0 5.0 10.0
Power cable (without brake) S6-L-M112-3.0 S6-1-M112-5.0 S6-1-M112-10.0
Power cable (with brake) S6-1-B112-3.0 S6-L-B112-5.0 S6-1-B112-10.0
Multi-turn absolute encoder cable S6-L-P121-3.0 S6-L-P121-5.0 S6-L-P121-10.0
Single-turn absolute encoder cable S6-L-P111-3.0 S6-L-P111-5.0 S6-L-P111-10.0

Table 1-7 Cables for MS1H3 (2.9 kW) motors

Cable Length (m)
Cable Type
3.0 5.0 10.0
Power cable (without brake) S6-L-M022-3.0 S6-L-M022-5.0 S6-L-M022-10.0
Power cable (with brake) S6-L-B022-3.0 S6-L-B022-5.0 S6-1-B022-10.0
Multi-turn absolute encoder cable S6-L-P121-3.0 S6-L-P121-5.0 S6-1-P121-10.0
Single-turn absolute encoder cable S6-L-P111-3.0 S6-L-P111-5.0 S6-L-P111-10.0
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Table 1-8 Cables for MS1H3 (above 2.9 kW) motors

Cable Length (m)
Cable Type
3.0 5.0 10.0
Power cable (without brake) S6-L-M022-3.0 S6-L-M022-5.0 S6-L-M022-10.0
Power cable (with brake) S6-L-B022-3.0 S6-1-B022-5.0 S6-L-B022-10.0
Multi-turn absolute encoder cable S6-L-P121-3.0 S6-L-P121-5.0 S6-L-P121-10.0
Single-turn absolute encoder cable S6-L-P111-3.0 S6-L-P111-5.0 S6-L-P111-10.0

o
[O If highly flexible cables fit for cable carriers are needed, add a suffix "-T" to the end of the cable model.
NOTE

1.5 Communication Cable Options

Model Description
S6-L-T00-3.0 Cable for communication between the servo drive and PC
S6-L-T04-0.3 Cable for parallel communication of multiple servo drives
S6-L-T04-3.0 Cable for communication between the servo drive and the host controller

1.6 Connector Kits

Connector Kit Outline Drawing
S6-C6
]
(DB15C plug)
_————
N [0 —
110 l:[:
$6-C26 ol e
il ﬁ\ﬁ\ﬁ@
6-pinmale  Base 9-pin connector Pin base Insulated terminal  Cripmping terminal Heat shrink tube
Heat shrink tube
Insulation
$6-C29 material
st1 I:D:I 1.0
[ 15
Base Cripmping - iati Insulated
terminal Aviation connector Aviation connector ?:;Jmaineal
——— 7
Heat shrink tube
$6-C39
f
C 1
1394 male Base C{lel?mmglg Aviation connector Aviation connector ?j:tlzﬂgln
S6-C4
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1.7 Servo System Wiring Diagram

CNS5: Serial communication
connector, connected to the
software tool

CN6: Functional safety

4 L]
terminal, connected to external % bt 'l ‘

functional safety signal

Power supply
Single-phase
220 VAC

Circuit breaker

Used to protect power
cables by cutting off the
circuit upon overcurrent.

Noise filter
Used to prevent
external noise.

Electromagnetic
contactor

Used to switch on/
off the power supply
of the servo drive.
Install a surge
protection device

555’ 7 Yol
y /

Servo drive to PLC communication cable

Parallel communication
cable for multiple servo
drives

—{[E8| |

 —

Servo drive to PLC communication cable

CN3

2

Servo drive EtherCAT communication cable

Servo drive 1/0 cables
(Prepared by users)

Servo motor encoder cable

during use. %bm
|
W ‘
Regenerative resistor N
Connected between P- N
C terminals when the
bus capacitor is
insufficient. [
\ A\
Brake power supply
Used when the servo
motor is equipped
with a brake. "
System grounding
- See the magnified
Electromagnetic contactor view at the bottom

Brake control signal, used
to turn on/off the brake
power supply.

Install a surge protection

YV AL XYV T L7 L7 L7 L7777 7777

left.

Battery box

device.

Itis recommended to use an
electromagnetic contactor controlled
by the DO terminals of the servo drive.

System
grounding

Main circuit cables of the servo motor
PE: Motor grounding terminal

Figure 1-13 Wiring of single-phase 220 V systems

CN1

_—

> ‘ 5 5

+24v| 10 D03+
DI1

|com-|  [po3|
DI2

COM+| DO2+|
DI3

= DO2-
DI4

DI5 DO1+
b DO1-

.

Encoder signal connector CN2

1 +5V

2 GND

3 Reserved

4 Reserved

5 PS+

6 Ps-
Enclosure; PE
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1 Product Information

The servo drive is directly connected to an industrial power supply, with no isolation such as a
transformer. To prevent damages in case of short circuit, install a fuse or a circuit breaker on the input
power supply. The servo drive is not configured with the built-in earth fault protection circuit. For the
sake of safety, install a residual current device (RCD) to provide protection against electrical shock
and/or fire.

Do not run or stop the motor by using an 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
the brake. The brake must be powered by a 24 VDC power supply, and the brake power must match the
motor model and meet the brake power requirements.
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CN5: Serial communication
connector, used to connect the
software tool

CN6: Functional safety terminal,
connected to external functional
safety signal

Power
supply
Three-phase
220VAC

Circuit breaker

Used to protect power
cables by cutting off the
circuit upon overcurrent.

Noise filter
Used to prevent external
noise.

Electromagnetic
contactor

Used to switch on/off the
power supply of the servo
drive.

Install a surge protection
device during use.

i

] T I7
e 11 [EEm] e =
Servo drive to PLC communication cable 4
-
4 :
Parallel communication cable for :@% . o
multiple servo drives H
—

Servo drive to PLC communication cable

Servo drive EtherCAT communication cable

Servo drive I/0 cable
(Prepared by users)

Servo motor encoder cable

Regenerative resistor
Connected between P-C

terminals when the bus
capacitor is insufficient.

Brake power supply (24VDC) 7
Used when the servo motor
is configured with brake.

Electromagnetic contactor
Brake control signal, used to
turn on/off the brake power
supply.

Install a surge protection
device during use.

System grounding
See the magnified
view at the bottom
left.

Battery box

Itis recommended to use an
electromagnetic contactor
controlled by the DO
terminals of the servo drive.

System
grounding

Main circuit cables of the servo motor
PE : Motor grounding terminal

= [

Figure 1-14 Wiring of three-phase 220V systems

CNL

N

> | | 5

+24v| 10 [po3+
DI1

com- DO3- ||
DI2

com+ DO2+
DI3

- DO2-
[ |o.4

DI5 DO1+
DO1-

N— 1J

Encoder signal connector CN2

1 +5V

2 GND

3 Reserved

4 Reserved

5 PS+

6 PS-
Enclosure; PE

The servo drive is directly connected to an industrial power supply, with no isolation such as a

transformer. To prevent damages in case of short circuit, install a fuse or a circuit breaker on the input
power supply. The servo drive is not configured with the built-in earth fault protection circuit. For the

sake of safety, install a residual current device (RCD) to provide protection against electrical shock

and/or fire.

Do not run or stop the motor by using an electromagnetic contactor. As a high-inductance device, the

motor may generate high voltage instantaneously, which may damage the contactor.
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1 Product Information

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
the brake. The brake must be powered by a 24 VDC power supply, and the brake power must match the
motor model and meet the brake power requirements.

Power supply
Three-phase 380 VAC

Circuit breaker
Used to protect power
cables by cutting off the
circuit upon overcurrent.

Power supply filter
Used to prevent power
cables from suffering
external interferences.

Electromagnetic

G . F——————————

‘- | CN3 CN4 |

F—=8 o |

Parallel communication cable for :@@ ' E : 5719 Aot :
multiple servo drives jal= REnH TD- |
) i ' [RD+ RD* | |

CN3 ervo drive to PLC communication cable: N B |

- - |

: RD! RD: |

CN4 fgi @ — | = - :

AR M—=Jie|}—Jg,

A : — ",

e

H
= H
£
contactor 0 J._:j s Sl o E
: Serial communication
UhSEd toturn On{OH co000 £ terminal, used to connect the §
:)fetf?eos\,/\éenr/gliiprﬁ/g 3 o = g = = o ; software tool f}E Servo drive to PC communication cable E
. 1,
e @@ fone: Functional safety = E
L terminal,connected to Lo
e { i external functional E E
; safety signal . - §
. ~ D—}—h Servo drive to PLC communication cable ;
\ \\‘4 @) } e
\ A I
® ™ ' CN1
\ N An {4 3 »
N q‘ ‘”5 Servo drive I/O cables
ﬁ' % ] (prepared by users)
N ) - ) .
s © Encoder signal
£ @} e connector CN2
N A
i L=
<
> AL
v Servo motor
NS rounding o encoder cable
magQified ST o
Regenerative resistor H
Connected between P-C € ! 3 [Reserved
terminals when the bus #@
capacitor is insufficient. 4 |Reserved
24VDC
— 5 PS
Brake power supply /=1 \ I !
Used when the servo motor I 6 PS-
is configured with brake. r—l—é el
PE
. osure!
Electromagnetic _"’/"'_
contactor

Brake control signal, used to
turn on/off the brake power
supply.

Install a surge protection
device during use.

Itis recommended to use an
electromagnetic contactor
controlled by the DO
terminals of the servo drive.

Battery box

Servo motor main

ci

rcuit cable

I

=] 5

Figure 1-15 Wiring of three-phase 380V servo systems

The servo drive is directly connected to an industrial power supply, with no isolation such as a
transformer. To prevent damages in case of short circuit, install a fuse or a circuit breaker on the input
power supply. The servo drive is not configured with the built-in earth fault protection circuit. For the

sake of safety, install a residual current device (RCD) to provide protection against electrical shock

and/or fire.
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Do not run or stop the motor by using an 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
the brake. The brake must be powered by a 24 VDC power supply, and the brake power must match the
motor model and meet the brake power requirements.
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2 Installation

2 Installation

AWARNING

Read through the safety instructions in "Safety Instructions”. Failure to comply may result in

serious consequences.

ACAUTION

@ Follow the installation directions described in this chapter. Failure to comply may result in
device faults or damage.

@ Do not run a damaged or defective device. Failure to comply will result in physical injuries.

@ Do not install the device in an environment exposed to water or corrosive objects. Failure to
comply will result in device faults.

@ Do not install the device near flammable gases or combustible materials. Failure to comply will
result in a fire or electric shock.

@ Install the device inside a fire-proof cabinet with electrical protections. Failure to comply may
result in a fire.

@ Ensure the specified clearances are reserved among the servo drive, the interior surface of the
electric cabinet, and other machines. Failure to comply will result in a fire or device faults.

4 Do not put heavy objects on the device. Failure to comply may result in physical injuries or
device damage.

@ Do not exert large impact force on the device. Failure to comply may result in device damage.

@ Do not block the air inlet/outlet port of the servo drive or allow unwanted matters to fall into
the device. Failure to comply may result in a fire or device faults.

2.1 Installing the Servo Drive

2.1.1 Installation Location

B Install the servo drive into a cabinet free from sunlight and rain.
B Install the servo drive in a place that meets the following requirements:

a) 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) Free from high temperature, humidity, dusts and metal powders
¢) Free from vibration

d) Pollution degree: PD2
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2.1.2 Environment Conditions

Table 2-1 Installation environment

Item

Description

Ambient temperature

0°C to 55°C (The average load ratio cannot exceed 80% when the ambient temperature is
between 45°C to 55°C .)

Ambient humidity

Below 90% RH (without condensation)

Storage temperature

-20°C to +70°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 fan and terminals)
Below 1000 m. Derating is required for altitudes above 1000 m. For altitudes above 2000 m,
) install an isolation transformer besides derating.
Altitude

Derating standard: Derate 1% for every additional 100 m.
The maximum altitude is 3000 m.

2.1.3 Dimension Drawings

W Size A: SV660NS1R6I, SV660NS2R8I

Front view Left view Rear view Top view

40 150 (75) 28 =

3.3 5 . i E

24.8 =

2-M4 screw it =

through hole 1i-ic

 — —— | — ] ﬂg

=1

gy

@’ 170 161 lIEIJ,%i

E M
Twe | LR

Fixing screw: 2-M4
Recommended tightneing torque: 1.2 N-M

Figure 2-1 Outline dimensions of size A (unit: mm)

The weight of a servo drive in size Ais 0.8 kg.
B Size B: SV660NS5RSI

Front view

50
48

170

Left view Rear view Top view
173%£1 (75) 37
5
7 g5t
= Trroughhole
== fhrogghhole | —
160 161
I —
T]n g|
T i Ry
i R N

Fixing screw: 2-M4
Recommended tightneing torque: 1.2 N-M

Figure 2-2 Outline dimensions of size B (unit: mm)

The weight of a servo drive in size B is 1.0 kg.
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B Size C: SV660NSTR6I, SV660NT3R51, SY660NT5R4I

Front view

170

4}7 L o)

Left view Rear view Top view
173+1 (75)

Heg‘f i,

\
2-M4 screw through hole

Fixing screw: 2-M4
Recommended tightneing torque: 1.2 N-M

Figure 2-3 Outline dimensions of size C (unit: mm)

The weight of a servo drive in size Cis 1.3 kg.

B Size D: SV660NS0121, SV660NT8R4I, SV660NT012|

Front view
80+1

Left view Rear view Top view
183 (75) 71
—— ¢
==
—1 1
 Bh=

N_ O
3-M4 screw through hole

Fixing screw: 3-M4
Recommended tightneing torque: 1.2 N-M

Figure 2-4 Outline dimensions of size D (unit: mm)

The weight of a servo drive in size D is 1.8 kg.
M Size E: SV660NTO0171, SV660NT021l, SV660NT026!

Front view
90

. |

Left view Rear view Top view

230 (75)

=

@

250

40%

]| B
—r—T—T T

4-M4 screw through hole

Fixing screw: 4-M4
Recommended tightneing torque: 1.2 N-M

Figure 2-5 Outline dimensions of size E (unit: mm)

The weight of a servo drive in size E is 3.6 kg.
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2.1.4 Installation

B Installation method

Ensure the servo drive is installed vertically to the wall, with its front side (actual mounting side) facing
the operator. Cool the servo drive down with natural convection or a cooling fan. Fix the servo drive
securely on the mounting surface through two to four mounting holes (number of mounting holes
depends on the capacity of the servo drive).

B Cooling

As shown in Figure 2-6, reserve sufficient space around the servo drive to ensure proper cooling by the
cooling fan or natural convection. Install the cooling fan to the upper part of the servo drive to avoid
excessive regional temperature rise and maintain an even temperature inside the electric cabinet.

B |Installation

When installing multiple servo drives side by side, for heat dissipation purpose, reserve a clearance of
at least 10 mm on the left and right sides of each servo drive and at least 50 mm above and below each
servo drive.

For compact installation of servo drives in size A and size B, take the installation tolerance into account
and reserve a clearance of at least 1 mm between every two drives. In this case, the rms load should be
lower than or equal to 75%.

Servo drives in size C, size D, and size E can be installed side by side without clearance, and derating is
not required.

Air outlet Air outlet Air outlet Air outlet

) L) s e e

=20 mm

> 20 mm

SIS

Vertically and

Airinlet Airinlet Airinlet Airinlet
upward

Regular installation
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=20 mm 220 mm
B s B B

\
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S~
>
>

§
S~ 5
S~
—
o

=1

L . . " Vertically and
Airinlet Airinlet Airinlet Airinlet upward

Compact installation

Figure 2-6 Installation of the servo drive

B Grounding

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

B Routing direction

As shown in the following figure, route the servo drive cable downwards to prevent liquids from flowing
into the servo drive along the cable.

]

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ\

Route the cable Route the cable
downwards downwards

Figure 2-7 Routing direction

B Dust-proof cover (inserted into the CN5 port by default before delivery)

Insert the dust-proof cover into the unused CN5 port. This is to prevent unwanted objects (such as solids
or liquids) from falling into the servo drive and causing faults.
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The dust-proof cover is included in the standard configuration. Such dust-proof covers can be purchased
separately if required (model: NEX-02-N2B; manufacturer: PINGOOD).

Figure 2-8 Mounting of the dust-proof cover

@ Dust-proof cover: Prevents unwanted objects (such as solids or liquids) from falling into the servo
drive and causing faults.

<

@ The dust-proof cover is delivered along with the servo drive. Keep the dust-proof cover in a proper

NOTE
place.

2.2 Installing the Servo Motor

2.2.1 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 equipped with an oil seal when the motor is used in a place with grinding fluids,
oil mists, iron powders or cuttings.

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

Do not use the servo motor in an enclosed environment. Running in an enclosed environment may
overheat the motor, shortening its service life.

2.2.2 Installation Environment

Table 2-2 Installation environment

Item Description
Operating temperature 0°C to 40°C (non-freezing)
Operating humidity 20% to 80% RH (without condensation)
Storage temperature -20°C to +60°C (peak temperature: 80°C for 72 hours)
Storage humidity 20% to 90% RH (without condensation)
Vibration Below 49 m/s?
Shock Below 490 m/s’
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Item Description

IP rating

IP67 (shaft opening excluded, with power cables and encoder connectors connected
properly)

Altitude

Below 1000 m (derating required for altitudes above 1000 m)

2.2.3 Installation Precautions

Table 2-3 Installation instructions

Item

Description

Rust-proof
measures

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

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 surface of the coupling end, and then use a nut to push the pulley in.

@ For the servo motor shaft with a keyway, use the screw hole at the shaft end.

@ For the servo motor shaft without a keyway, use friction coupling or similar methods.

€ When removing the pulley, use a pulley remover to protect the shaft from suffering severe impact
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.

|
: W Screw

(*WﬂJL Washer
)\

% ¢ Flange coupling, pulley

ﬁer:ﬂ‘
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Item Description
€ When connecting the servo motor to a machine, use a coupling and keep the motor shaft center
and the machine shaft center in the same line.
@ Make sure the servo motor fulfills the required alignment precision (as shown in the following
figure). Failure to comply will result in vibration or damage the bearing and the encoder.
Measure the distance at four different
positions on the circumference. The
difference between the maximum and the
minimum measured values must be less
than 0.03 mm.
Alignment
Installation . . .
- @ The servo motor can be installed horizontally or vertically.
direction
€ Do not submerge the motor/cable in water or oil.
@ Check the IP rating of the servo motor when the application location is exposed to water drops
(except the shaft opening).
Flange surface
Shaftopening
Refers to the clearance of the shaft
extension.
Shaft
Counter-
measures € Mount the motor with cable connecting terminal facing downwards if the application location
against oil is exposed to liquid. This is to prevent the liquid from flowing into the motor along the cable (as
and liquid shown in the following figure).
iy a
@ In environments where the shaft opening is exposed to oil drops, use a motor with oil sealing.
@ Observe the following requirements when using a motor with oil sealing:
1) Make sure the oil level is lower than the oil sealing lip during use.
2) Avoid oil accumulation on the oil sealing lip when the motor is installed vertically upward.
Stress of @ Do not bend or apply tension to the cables, especially the signal cables whose core wire is only
cables 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 requirements:
1) When connecting the connectors, make sure there is no waste or sheet metal inside the connector.
2

—

Connect the connector to the main circuit cable 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

PE terminals.
Connectors

w
-

Ensure the pins are correctly arranged during wiring.

k=

Do not strike the connector as they are made up of resins.

ul
-

When moving a servo motor with cables connected, hold the servo motor by its main body instead
of by the cable. Failure to comply may damage the connector or cable.

6) If flexible cables are used, do not apply stress on the connector during wiring. Failure to comply
may damage the connector.

2.2.4 Dimension Drawings

1 Flange size: 40

|
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3
H
:
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@S h6°-0.009

LH

7\1’P LK A
.@ LJ
4R/ T Lz

N
|
|
|
|
|
|
=
|
04]A
@LB h790.021

ac LE
LL LR
o
“z
X ©
! é\ 5|
KH-%0.1 L e
Dimensions of the  Dimensions of the
shaft end shaft end with key
Motor Model LL LC LR LA Lz LH LG LE LJ
65
MS1H1-05B30CB-A3**Z(-S) (96) 40 25+0.5 46 2-04.5 34 5 2.5%0.5 0.5£0.35
MS1H1-10B30CB-**30Z 77.5
40 25+0.5 46 2-04.5 34 5 2.5+0.5 0.5%+0.35
MS1H1-10B30CB-**32Z (109)
Motor Model S LB TP LK KH KW | W T Weight (kg)
0.39
MS1H1-05B30CB-A3**Z(-S) 8 30 M3x6 15.5 6.2 3 3 3
(0.50)
MS1H1-10B30CB-**30Z 0.45
8 30 M3x6 15.5 6.2 3 3 3
MS1H1-10B30CB-**32Z (0.64)
N @ Dimensions in the preceding table are in millimeters.
[O @ Values in side the parentheses "()" are for the servo motor with a holding brake.
NOTE @ The tightening torque terminal screws is 0.19 N-m to 0.21 N-m, violation of which may damage the
terminal.




2 Installation

2 Flange size: 60

LG —
[_L[o.06]A][<] S
S
S| 2
@j AR N4
T ]
0 LJ g
@
- ] (— o
1 =
LK, Q
! a A =
O I
LE
LL LR
@ 0
= <
z =
7~ 2‘%/
0
KH-0.1 ThS
Dimensions of the  Dimensions of the
shaft end shaft end with key
Motor Model LL LC LR LA Lz LH LG LE LJ
MS1H1-20B30CB-**31Z 72.5 60 30£0.5 70 4-95.5 | 44 | 7.5 | 3£0.5 0.5%+0.35
MS1H1-20B30CB-**34Z 100 60 30%0.5 70 4-95.5 | 44 | 7.5 | 3+0.5 0.5£0.35
MS1H1-40B30CB-**31Z 91 60 30%0.5 70 4-05.5 | 44 | 7.5 | 3+0.5 0.5£0.35
MS1H1-40B30CB-**34Z 119 60 30+0.5 70 4-95.5 | 44 | 7.5 | 3+0.5 0.5£0.35
MS1H4-40B30CB-**31Z 105 60 30%0.5 70 4-95.5 | 44 | 7.5 | 3£0.5 0.5%+0.35
MS1H4-40B30CB-**34Z 128 60 30£0.5 70 4-95.5 | 44 | 7.5 | 3£0.5 0.5%+0.35
Motor Model S LB TP LK KH KW [ W T Weight (kg)
MS1H1-20B30CB-**31Z 14 50 M5x8 16.5 11 5 5 5 0.78
MS1H1-20B30CB-**34Z 14 50 M5x8 16.5 11 5 5 5 1.16
MS1H1-40B30CB-**31Z 14 50 M5x8 16.5 11 5 5 5 1.11
MS1H1-40B30CB-**34Z 14 50 M5x8 16.5 11 5 5 5 1.48
MS1H4-40B30CB-**31Z 14 50 M5x8 16.5 11 5 5 5 1.27
MS1H4-40B30CB-**34Z 14 50 M5x8 16.5 11 5 5 5 1.62
Q @ Dimensions in the preceding table are in millimeters.
@ The tightening torque for terminal screws is 0.19 N-m to 0.21 N-m, violation of which may damage
NOTE the terminal.
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3 Flange size: 80

LG g
[_L[o.06[A][<] <
_ S| ©
d =
@] 0 — AN K
()
Ly = 3
x| 9
R — Ol o
]| =
[a]
. G LK_| " © 5
i I
LE
LL LR
o] ©
z <
z =
— o=
4 4
Dimensions of the Dimensions of the
shaft end shaft end with key
Motor Model LL LC LR LA LZ LH LG LE LJ
MS1H1-55B30CB-A3317 96.2 80 35+0.5 90 4-07 54 1.7 3+0.5 | 0.5+0.35
MS1H1-75B30CB-**317 107 80 35+0.5 90 4-07 54 1.7 3+0.5 | 0.5+0.35
MS1H1-75B30CB-**347 140 80 35+0.5 90 4-07 54 1.7 3%0.5 | 0.5£0.35
MS1H1-10C30CB-A331Z(-S) 118.2 80 35%0.5 90 4-07 54 1.7 3£0.5 | 0.5£0.35
MS1H4-75B30CB-**317 117.5 80 35%0.5 90 4-07 54 1.7 3+0.5 | 0.5%£0.35
MS1H4-75B30CB-**34Z 147.5 80 35+0.5 90 4-07 54 1.7 3+0.5 | 0.5+0.35
Weigh
Motor Model s LB TP LK | KH | kw | w T (ek'gg) t
MS1H1-55B30CB-A3317 19 70 M6x20 25 15.5 6 6 6 1.85
MS1H1-75B30CB-**317 19 70 M6x20 25 15.5 6 6 6 2.18
MS1H1-75B30CB-**347 19 70 M6x20 25 15.5 6 6 6 2.82
MS1H1-10C30CB-A331Z(-S) 19 70 M6x20 25 15.5 6 6 6 2.55
MS1H4-75B30CB-**317 19 70 M6x20 25 15.5 6 6 6 2.40
MS1H4-75B30CB-**347 19 70 M6x20 25 15.5 6 6 6 3.04

O @ Dimensions in the preceding table are in millimeters.

@ The tightening torque for terminal screws is 0.19 N-m to 0.21 N-m, violation of which may damage

NOTE the terminal.
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4 Flange size: 100

KB2

KB1

mﬁ_m&fa‘, ‘%i% 0.10
F

g | Ll
3 , il
= =
— = :
] h |8 2
L 710.03|A
i
ILE
LG
LL LR
z 2
/E[\EJ ﬁ =
KH , Thil| 1
100 Dimensions of Dimensions of
the shaftend the shaft end with key
Motor Model LC LL LR LA Lz KA1l | KB1 | KA2 | KB2 LG
164 94.5 143.5
MS1H2-10C30CB-A3**Z 100 45x1| 115 4-07 88 4 10
(213.5) (101) (192.5)
189 119.5 168.5
MS1H2-15C30CB-A3**Z 100 45%1| 115 4-07 88 4 10
(239) (128) (219.5)
164 94.5 143.5
MS1H2-10C30CD- A3**Z 100 45+1| 115 4-07 88 4 10
(213.5) (101) (192.5)
189 119.5 168.5
MS1H2-15C30CD-A3**Z 100 45+1| 115 4-07 88 4 10
(239) (128) (219.5)
214 144.5 193.5
MS1H2-20C30CD-A3**Z(-S4) 100 45+1| 115 4-7 88 74 10
(265) (153) (244)
240.5 169.5 218.5
MS1H2-25C30CD-A3**Z(-S4) 100 45+1| 115 4-7 88 4 10
(290) (178) (269)
Weight
Motor Model LE L |B| S | TP | LK |KH|Kw | w| T (i'gg)
5.11
MS1H2-10C30CB-A3**Z 54+0.3|2.5+0.75| 95 24 | M8x16 36 204, 8 8 7 (6.41)
6.22
MS1H2-15C30CB-A3**Z 5+0.3|2.5+0.75| 95 24 | M8x16 36 204, 8 8 7 (7.52)
5.11
MS1H2-10C30CD-A3**Z 5+0.3|2.5£0.75| 95 24 | M8x16 36 205, 8 8 7 (6.41)
6.22
MS1H2-15C30CD-A3**Z 5+0.3|2.5£0.75| 95 24 | M8x16 36 204, 8 8 7 (7.52)
7.39
MS1H2-20C30CD-A3**Z(-S4) 5+0.3|2.5£0.75| 95 | 24 | M8x16 36 204, 8 8 7 ©7)
8.55
MS1H2-25C30CD-A3**Z(-S4) 5+0.3|2.5£0.75| 95 | 24 | M8x16 36 204, 8 8 7 ©.8)

@ Dimensions in the preceding table are in millimeters.

note @ Values inside the parentheses "()" are for the servo motor with a holding brake.
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5 Flange size: 130

B Outline drawing of MS1H2
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Dimensions Dimensions of
100 of the shaft end the shaft end with key
Motor Model LC LL LR LA LZ KA1 KB1 KA2 | KB2 LG
MS1H2-30C30CD- 209.5 136 188.5
x 130 63+t1| 145 4-09 103 74 14
A3**Z(-S4) (265.5) (139) (244.5)
MS1H2-40C30CD- 252 178.5 231
e 130 63+t1| 145 4-09 103 74 14
A3**Z(-S4) (308) (181.5) (287)
MS1H2- D- 294.5 221 273.5
S** S0¢30¢ 130 63+t1| 145 4-99 103 74 14
A3**Z(-S4) (350.5) (224) (329.5)
146 125
MS1H3-85B15CB-A3**Z 130 55+1| 145 4-09 103 72.5 74 14
(182) (161)
163 142
MS1H3-13C15CB-A3**Z 130 55+1| 145 4-09 103 89.5 74 14
(199) (178)
181 160
MS1H3-18C15CD-A3**Z 130 55+1| 145 4-09 103 107.5 74 14
(217) (196)
146 125
MS1H3-85B15CD-A3**Z 130 55x1| 145 4-99 103 72.5 74 14
(182) (161)
163 142
MS1H3-13C15CD-A3**Z 130 55%1| 145 4-99 103 89.5 74 14
(199) (178)




2 Installation

Weight
Motor LE Ly B | S P LK | KH |kw| w | T (ek'gg)
MS1H2-30C30CD- 10.73
x 61+0.3] 0.5£0.75 | 110 28 M8x20 54 24 ¢, 8 8 7
A3**Z(-S4) (13.2)
MS1H2-40C30CD- 15.43
x 61+0.3] 0.5£0.75 | 110 28 M8x20 54 24 3, 8 8 7
A3**Z(-S4) (17.9)
MS1H2-50C30CD- 16.2
s 61+0.3] 0.5£0.75 | 110 28 M8x20 54 24 3, 8 8 7
A3**Z(-S4) (18.7)
7
MS1H3-85B15CB-A3**Z 4 0.5%x0.75 | 110 22 M6x20 36 18 .3, 8 8 7 @®)
8
MS1H3-13C15CB-A3**Z 4 0.5x0.75 | 110 22 M6x20 36 18 3, 8 8 7 (9.5)
MS1H3-18C15CD-A3**Z 4 0.5x0.75 | 110 22 M6x20 36 18 3, 8 8 7 19.5(11)
MS1H3-85B15CD-A3**Z 4 0.5x0.75 | 110 22 M6x20 36 18 3, 8 8 7 ®)
8
MS1H3-13C15CD-A3**Z 4 0.5x0.75 | 110 22 M6x20 36 18 3, 8 8 7 (9.5)
S € Dimensions in the preceding table are in millimeters.
NOTE @ Values in the parentheses "()" are for the motor with a holding brake.
6 Flange size: 180
KB2
KB1
L[] TTox 5
H S
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% —— E A © «
= - - | 118 &
= ~10.03 [A
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G | T
LL LR
2
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- s
NP NIDj
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100

Dimensions
of the shaft end

Dimensions of
the shaft end with key
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Motor Model LC LL LR LA 1z |kal| kB1 [KA2| kB2 | LG
197 136 177

MS1H3-29C15CD-A3**Z | 180 79+1| 200 |4-¢135]| 138 74 18
(273) (134) (253)
230 169 210

MS1H3-44C15CD-A3**Z | 180 79+1| 200 |4-013.5| 138 74 18
(307) (167) (286)
274 213 254

MS1H3-55C15CD-A3**Z | 180 113+1] 200 |4-¢13.5]| 138 74 18
(350) (211) (330)
330 269 310

MS1H3-75C15CD-A3**Z | 180 113+1] 200 | 4135|138 74 18
(407) (267) (386)

Weight

Motor Model LE LJ B | s TP LK |KH| kw | w | T (ek'gg)

15

MS1H3-29C15CD-A3**Z | 32403 |0.3+0.75| 1143 | 35 | M1225 | 65 [30&| 10 | 10 | 8 )

195

MS1H3-44C15CD-A3**Z | 32403 0.3+0.75| 1143 | 35 | M1225 | 65 |30 10 | 10 | 8 0

28

MS1H3-55C15CD-A3**Z | 3.240.3 |0.3+0.75 1143 | 42 | M16x32 | 96 1378 12 | 12| 8 o8

2

MS1H3-75C15CD-A3**Z | 3.240.3 |0.3+0.75 1143 | 42 | M16x32 | 96 1378 12 | 12| 8 )

4 Dimensions in the preceding table are in millimeters.

note @ Valuesin the parentheses "()" are for the motor with a holding brake.




3 Wiring

3 Wiring

AWARNING

@ Read through the safety instructions in "Safety Instructions". Failure to comply may result in

serious consequences.

AWARNING

@ Feed the servo drive with power from grounded (TN/TT) systems. Failure to comply may result in
electric shock.

€ Connect an electromagnetic contactor between the input power supply and the main circuit power
supply of the servo drive (L1 and L2 for single-phase servo drives; L1, L2, and L3 for three-phase
servo drives) to form an architecture that 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 voltage range. Otherwise,
the servo drive may become faulty.

@ Do not connect 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.

€ 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. When the braking transistor is
faulty, the regenerative resistor may be overheated, leading to a fire accident.

/A\ WARNING

@ 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 on the servo drive.

AWARNING

@ After cutting off the power supply, wait for at least 15 minutes before further operations
because residual voltage is still present in the internal capacitor after power-off. Failure to
comply may result in electric shock.
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3 Wiring

ACAUTION

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

@ Abide by the following requirements when applying the servo drive on a vertical axis.

1) Set the safety device properly to prevent the workpiece from falling under such status as warning
and overtravel.

2) Ensure the polarity of the 24 V power supply is correct. Otherwise, the shaft may fall and cause
physical injuries or damage the servo drive.

@ Abide by the following requirements when wiring the power supply and the main circuit:

1) When the main circuit terminal is a connector, remove the connector from the servo drive before
wiring.

L)

Insert one cable to one terminal of the connector. Do not insert multiple cables to one cable terminal.

@

Insert the cable with enough care to prevent the conductor burrs from being short circuited to the
neighboring cable.

2

Insulate the connecting part of the power terminals to prevent electric shock.

S

Do not connect a 220 V servo drive to a 380 V power supply directly.

2

Install safety devices such as a circuit breaker to prevent fire accidents caused by short-circuit in
external circuits.

7) Cut off the main circuit power supply and switch from S-ON to S-OFF 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 cause 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 connected
correctly. Otherwise, the servo drive will be damaged and the signal output may be abnormal.

@ Reserve a clearance of at least 30 cm between main circuit cables and 1/0 signal/encoder cables.
Failure to comply may cause malfunction of the servo drive.

@ Use twisted pair cables or multi-core shielded twisted cables as the I/0 signal/encoder cables. Failure
to comply may cause malfunction of the servo drive.

@ The maximum wiring length of the I/0 signal cable and the encoder cable is 3 m and 20 m
respectively.

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

@ To prevent damage to the servo drive, take proper shielding measures when the servo drive is used
in the following application locations:

1) Locations suffering from interferences caused by static electricity
2) Locations suffering from strong electric field or strong magnetic field

3) Locations with radioactive rays




3 Wiring

3.1 Terminal Pin Layout

CN3 CN4
9 1
TD+ TD+
- -
RD+ RD+
RD- RD-
16 8
CN1
Encoder signal |
connector CN2 /@
5 5
> +24v| 10 |DO3+
Main circuit input | e
terminal CN8 ﬂﬁﬁ
2 GND —
COMH DO2+|
3 |Reserved A
DO2-
4 | Reserved D4
DI5 DO1+
5 PS+ DO1-
1T — 1
6 PS- \/
Enclo- PE
sure

Figure 3-1 Terminal pin layout of servo drives in size A

<
Q @ The preceding figure shows the pin layout of the servo drive terminals.

NOTE
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CN3/CN4

T

RD-

RD-

\

g Main circuit input

terminal CN8

N 2 GND

[%

N

{;:: 3 |Reserved

N

i:\, 4 |Reserved
5 PS+
6 PS-
Enclo- PE
sure

Figure 3-2 Terminal pin layout of servo drives in size B

o
Q & The preceding figure shows the pin layout of the servo drive terminals.

NOTE




3 Wiring

—

CN3

CN4

Y

CN3

CN4

TD+

TD+

TD-

TD-

RD+

RD+

RD-

RD-

Figure 3-3 Terminal pin layout of servo drives in size C and size D

<
Q @ The preceding figure shows the pin layout of the servo drive terminals.

NOTE

Main circuit input terminal CN8

\

Encoder signal connector CN2

L1C

L2C

Z| 0|l TUT|H|lun| =

c

<

PE

[

|

|

|

|

|

|

: 2 GND
|

: 3 | Reserved
|

: 4 Reserved
|

|5 PS+

|

: 6 PS-

|

:Enclo- PE

lsure
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CN3 CN4
TD+ o TD+ 1
CN3/CN4 T0- T0-

00 = e

Encoder signal connector CN2
d
= Main circuitinput ~
_terminalCN8
L1C
L2¢C
3 |Reserved com+ D02+

R DI3

s | 4 |Reserved - |__Ipoz|

— I | D4
T 5 PS+ G
u 6 | Ps- L

1 6

L SES::elo. PE \/
w

N2

N1
P
D
C

Figure 3-4 Terminal pin layout of servo drives in size E

<
Q @ The preceding figure shows the pin layout of the servo drive terminals.
NOTE

3.2 Wiring of the Main Circuit

3.2.1 Main Circuit Terminals

Figure 3-5 Main circuit terminal pin layout of servo drives in size A



3 Wiring

Table 3-1 Names and functions of main circuit terminals of servo drives in size A

No. Name Description
L1, L2
1 ) ) See the nameplate for the rated voltage of the power supply.
(power input terminals)
PN . .
. Used as the common DC bus for multiple servo drives.
(DC bus terminals)
2 |pcC ; tor i i
. ; . When an external regenerative resistor is needed, connect it
(termmals or cqnnectlng external between terminals P and C.
regenerative resistor)
U, v, W
3 ) . Connected to U, V, and W phases of the servo motor.
(terminals for connecting the servo motor)
4 PE Connected to the power supply ground and the motor
(grounding terminal) grounding terminal.
=
L2
L3
el
D
C
N
u
LV
W
PE
Figure 3-6 Main circuit terminal pin layout of servo drives in size B
Table 3-2 Names and functions of main circuit terminals of servo drives in size B
No. Name Description
See the nameplate for the rated voltage of the power supply.
1 L1,L2,L3 Note:
(Power input terminals) @ S5R5 (750 W) servo drives: Single-phase 220 V power input, with
220V power supply connected to L1 and L2
PN . .
. Used as the common DC bus for multiple servo drives.
(DC bus terminals)
2 P D.C When an external regenerative resistor is needed, connect it
T between terminals P and C.
(Terminals for connecting external L . . - .
. ; Servo drives in size B are equipped with a built-in regenerative
regenerative resistor) . . .
resistor. In this case, terminals P and D are shorted by default.
U, v, W
3 . . Connected to U, V, and W phases of the servo motor.
(Servo motor connecting terminals)
4 PE Connected to the power supply ground and the motor grounding
(Grounding terminal) terminal.
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Figure 3-7 Main circuit terminal pin layout of servo drives in size C and size D

Table 3-3 Names and functions of main circuit terminals of servo drives in size C and size D

No. Name Description

L1C, L2C

1 (control circuit power input See the nameplate for the rated voltage of the power supply.
terminals)
R,S, T

2 (main circuit power input See the nameplate for the rated voltage of the power supply.
terminals)
P, N (DC bus terminals) Used as the common bus terminal for multiple servo drives.

When an external regenerative resistor is needed, connect it between

3 PD,C terminals P and C.

(terminals for connecting

external regerative resistor) Servo drives in sizes C and D are equipped with a built-in regenerative

resistor. In this case, terminals P and D are shorted by default.

U, v, W
4 (terminals for connecting the Connected to the U, V and W phases of the servo motor.
servo motor)

Connected to the power supply ground and the motor grounding

5 PE dingt inal
(grounding terminal) terminal.

el
IE) 2
lesl] r I
lesll] s
el
ENE
lell] v
&l w
N[ N2
N[Nt

P

D
&[] c
1=

Figure 3-8 Main circuit terminal pin layout of servo drives in size E




3 Wiring

Table 3-4 Names and functions of main circuit terminals of servo drives in size E

servo motor)

No. Component Name Desciption

L1C, L2C

1 (control circuit power input See the nameplate for the rated voltage of the power supply.
terminals)
R,S, T

2 (main circuit power input See the nameplate for the rated voltage of the power supply.
terminals)
u,v,w

3 (terminals for connecting the Connected to the U, V and W phases of the servo motor.

N2, N1
4 (terminals for connecting
external reactor)

Terminals N1 and N2 are jumpered by default. Remove the jumper first if
you need to install an external DC reactor between N1 and N2.

P,D,C
5 (terminals for connecting
external regenerative resistor)

terminals P and C.

When an external regenerative resistor is needed, connect it between

Servo drives in size E are equipped with a built-in regenerative resistor. In
this case, terminals P and D are shorted by default.

3.2.2 Wiring Example of the Regenerative Resistor

B

RV

Figure 3-9 Connection of the external regenerative resistor

AWARNING

Observe the following requirements when connecting the external regenerative resistor:

€ Remove the jumper between P and D before connecting the external regenerative resistor. Failure
to comply will cause overcurrent and damage the braking transistor.

@ Do not connect the external regenerative resistor to the positive/negative pole of the bus directly.
Failure to comply will damage the servo drive and cause a fire.

@ Do not select any resistor with a resistance lower than the minimum permissible value. Failure to
comply will result in E201 (Overcurrent) or damage the servo drive.

@ Make sure parameters H02-25 (Regenerative resistor setting), H02-26 (Power of external
regenerative resistor) and H02-27 (Resistance of external regenerative resistor) are set properly
before use.

@ Install the external regenerative resistor on incombustible objects such as a metal.
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3.2.3 Specifications of Main Circuit Cables

Figure 3-10 Main circuit terminal block of the servo drive

Table 3-5 Input/Output current specifications of SV660N series servo drives

Maxi Output C t
Servo Drive Model SV660N****| | Rated Input Current (A) | Rated Output Current (A) aximum (:)pu urren
S1R6 2.3 1.6 5.8
Size A
S2R8 4.0 2.8 10.1
Size B S5R5 7.9 (single-phase) 5.5 16.9
STR6 5.1 7.6 23
Size C T3R5 2.4 3.5 11
T5R4 3.6 5.4 14
S012 8.0 11.6 32
SizeD T8R4 5.6 8.4 20
T012 8.0 11.9 29.75
TO17 12.0 16.5 41.25
Size E T021 16.0 20.8 52.12
T026 21.0 25.7 64.25
Table 3-6 Recommended main circuit cables
Servo Drive L1C, L2C R,S,T Ps,C u,V,W PE
Model AWG 2| AWG 2| AWG P AWG P AWG
SVBEON***** mm mm mm mm mm
Single-phase 220 V
S1R6l | 2x0.75 18 | 2x0.75| 18 2x0.75 | 18 3x0.5 20 0.5 20
Size A
S2R8I | 2x0.75 18 | 2x0.75| 18 2x0.75 | 18 3x0.5 20 0.5 20
Size B | S5R51 | 2x0.75 18 | 2x0.75| 18 2x0.75 | 18 3x0.5 20 0.5 20
Matching MS1H1- Matching MS1H1-
10C30CB motors: 20 |10C30CB motors: | 20
3x0.5 0.5
Size C | STR6I | 3x0.75 18 | 3x0.75| 18 3x0.75 | 18 Matching MS1H2- Matching MS1H2-
10C30CB/MS1H3- 16 10C30CB/MS1H3- 16
85B15CB motors: 85B15CB motors:
3x1.5 1.5
Size D | S0121 | 3x0.75 16 | 3x0.75| 16 3x0.75 | 16 3x1.5 16 1.5 16
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Servo Drive L1C, L2C R,S, T Pe,C u,V, W PE
Model AWG 2| AWG AWG P AWG AWG P
SVBEON***** mm mm mm mm mm
Three-phase 220 V
Matching MS1H1- Matching MS1H1-
10C30CB motors: 20 [10C30CB motors: | 20
3x0.5 0.5
SizeC | STR6I | 2x0.75 | 18 |3x0.75| 18 | 2x0.75 | 18 |Matching MS1H2- Matching MS1H2-
10C30CB/MS1H3- 16 10C30CB/MS1H3- 16
85B15CB motors: 3 x 85B15CB motors:
1.5 15
SizeD | S012| | 2x0.75 | 18 3x1.5 16 2x1.5 | 16 3x1.5 16 1.5 16
Three-phase 380V
Size C T3R5I | 2x0.75 18 | 3x0.75| 18 2x0.75 | 18 3x1.5 16 1.5 16
ize
T5R41 | 2x0.75 | 18 | 3x0.75| 18 2x0.75 | 18 3x1.5 16 1.5 16
T8R4l | 2x0.75 | 18 | 3x0.75| 18 2x1.5 | 16 3x1.5 16 1.5 16
Size D
T012I | 2x0.75 | 18 3x1.5 16 2x1.5 | 16 3x1.5 16 1.5 16
Matching MS1H2-
40C30CD/MS1H2-
50C30CD motors: 14 230 14
TO171 | 2x0.75 | 18 3x1.5 16 2x4.0 | 12 Bx2.5
Size E Matching MS1H3-
44C15CD motors: 12 4.00 12
3x4.0
T021I | 2x0.75 | 18 3x2.5 14 2x4.0 | 12 3x4.0 12 4.00 12
T026l | 2x0.75 | 18 3x4.0 12 2x4.0 | 12 3x4.0 12 4.00 12
See "3.2.5 Precautions for Main Circuit Wiring" for details.
Table 3-7 Recommended grounding cable lug of the main circuit
Servo Drive Model SV660N****|
SV660NS1R6I TVR2-4
Size A
SV660NS2R8I TVR2-4
Size B SV660NS5RSI TVR2-4
SV660NSTR6I TVR2-4
Size C SV660NT3RSI TVR2-4
SV660NT5R4I TVR2-4
SV660NS012] TVR 2-4
Size D SV660NT8R4I TVR 2-4
SV660NTO12I TVR 2-4
SV660NTO17I TVR 2-4
Size E SV660NTO021I TVR 2-4
SV660NTO026I TVR 2-4

Reference data for recommended cable lugs (Manufacturer: Suzhou Yuanli Metal Enterprise Co., Ltd)
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Table 3-8 Dimensions and outline drawing of the grounding cable lug

Cable Lug D d2 B Outline Drawin
Model (mm) | (mm) | (mm) &
TVR 2-4 4.5 43 8.5

Use the following types of cables for the main circuit.

Table 3-9 Recommended main circuit cables

Cable Type
Allowable Temperature (°C)
Model Name
PVC General PVC cable -
v PVC cable with a rated voltage of 600 V 60
HIV Special PVC cable with heat-resistance capacity 75

For UVW cables, the relation between 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 3-10 Specifications for UVW cables

e Nominal Cross Sectional Area Allowable Current in Different Ambient Temperatures (A)
AWG Specification )
(mm?) 30°C 40°C 50°C

20 0.519 8 7 6
19 0.653 9 8 7
18 0.823 13 11 9
16 1.31 18 15 12
14 2.08 26 23 20
12 3.31 32 28 26
10 5.26 48 43 38

8.37 70 65 55

133 95 85 75
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3.2.4 Wiring Example of the Power Supply

B Single-phase 220 V models: SV660NS1R6I, SV660NS2R8I, SV660NS5R51, SV660NSTR6EI and
SV660NS012

Single-phase 220 VAC

\ \
( (

660N servo drive
Noise filter

V]
Y
0 |
@ |
STOP P |
button[—_/ |
|
CN2 ‘
R N [
RUN ‘f Main circuit
button ‘ power input
contactor @
SEAMIEE:

|
Surge
protection % I L1

device |
,,,,,, [ L2 ALM- ———
COM
4T Servo alarm 1D 24V

‘ output relay 1Ry ﬁj
\f 7 77777 ‘ &) ALM+ ‘
| g | Servo alarm
I
|

| signal output
Servo alarm

indicator

Figure 3-11 Main circuit wiring example of single-phase 220 V models

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

<
Q @ DO s set as alarm output (ALM+/-). When the servo drive alarms, the power supply will be cut
off automatically. SV660NS1R6 and SV660NS2R8 are not configured with a built-in regenerative
NOTE resistor, connect an external regenerative resistor between terminals P and C if required.
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B Single-phase/Three-phase 220 V models: SV660NS7R6l and SV660NS012|

Three-phase 220 VAC
[

( ¢ (
Noise filter 660N servo drive
L1C
L2C
U
v
o W
sop o Po S }
button E [ [
Main circuit CN2 !
RUN — 1 power input| C ‘
button | | ] ] Jcontactor ‘
SR v
Surge L % :
protection ‘ R
device | S
777777 T ALM- ———
Ccom

1D

%} Servo alarm output 24V

\’ %’reljy}@ - & ALM+ ﬁj

4 \ g 1 Servo alarm

J Servo alarm! | signal output
indicator ! [

Figure 3-12 Main circuit wiring example of three-phase 220 V models

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

@ DO is set as alarm output (ALM+/-). When the servo drive alarms, the power supply will be cut off
NOTE automatically and the alarm indicator will be turned on.
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M Three-phase 380 V models: SV660NT3R5I, SV660NT5R4I, SV660NT8R4I, SV660NT0121, SV660NT021l,

SV660NTO26I

Three-phase 380 VAC
[

Surge l % :
protection | R
device ‘ S

,,,,,, T ALM-
COM
1 Servo alarm output 1D 24V
‘ relay IRy ﬁj
\— % ————— &) ALM+
: 5 : Servo alarm
é Servo alarm :

output

indicator

( C
Noise filter 660N servo drive
L1C
L2C
u
vV
o W
STOP Po 6] }
buttor% |: D [
! Main circuit CN2 !
RUN power input| C :
button | [ 11 Jcontactor
SRR @
——

| signaloutput

Figure 3-13 Main circuit wiring example of three-phase 380 V models

ZQ% @ 1KM: Electromagnetic contactor; 1Ry: Relay; 1D: Flywheel diode
@ DO s set as alarm output (ALM+/-). When the servo drive alarms, the power supply will be cut off

NOTE automatically and the alarm indicator will be turned on.

3.2.5 Precautions for Main Circuit Wiring

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

When cables are bundled in a duct, the cooling effect will be deteriorated. In this case, take the
reduction ratio of the allowable current into consideration.

When the temperature inside the cabinet is higher than the temperature limit of the cable, it is
recommended to use a Teflon cable with a higher 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 an environment with a low temperature.

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.

Use cables with a rated voltage above 600 VAC and rated temperature above 75° C. Under an
ambient temperature of 30° C with 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 density (A/mm?) can be adjusted based on the following
formula in case of high ambient temperatures or bundled cables.

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

correction coefficient
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Duct

Cable

Table 3-11 Reduction coefficient of current-carrying density of the conductor

Number of Cables in the Same Duct Current Reduction Coefficient
Less than 3 0.7
4 0.63
5-6 0.56
7-15 0.49

B Do not bundle power cables and signal cables together or route them through the same duct. Power
cables and signal cables must be separated by a distance of at least 30 cm to prevent interference.

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

B Do not turn on/off the power supply frequently. If ON/OFF interval is less than 1s, fault E740, E136,
or E430 may be reported (see details in "10 Troubleshooting"). If the fault does occur, power on again
based on the required ON/OFF interval. As the capacitor in the main circuit is charged with a large
current for 0.2s upon power on, the main circuit components inside the servo drive will be adversely
affected by frequent ON/OFF. If frequent ON/OFF is required, ensure the time interval is at least one
minute.

B Use a grounding cable with the same cross sectional area as the main circuit cable. 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’.

Ground the servo drive properly.

Do not power on the servo drive when any screw of the terminal block or any cable is loose. Failure
to comply may cause a fire.

3.2.6 Specifications of Main Circuit Options
The recommended circuit breakers and electromagnetic contactors are listed in the following table.

Table 3-12 Recommended circuit breakers and electromagnetic contactors

Main Circuit . Breaker Contactor
B S l Servo Drive Model
O ERRY Current (A) Schneider Model Current (A) Schneider Model
SV660NSLR6! 4 OSMC32N3C4 9 LC1 D09
SV660NS2RSI 6 OSMC32N3C6 9 LC1 D09
Single-ph
'ngziopv 3¢ 1 SVe60NS5RSI 16 OSMC32N3C16 9 LC1 D09
SV660NSTR6! 10 OSMC32N3C10 9 LC1 D09
SV660NS012! 16 OSMC32N3C16 9 LC1 D09
Three-phase SV660NSTRG! 10 OSMC32N3C10 9 LC1 D09
220V SV660NS012! 16 OSMC32N3C16 9 LC1 D09




3 Wiring

Wi E et 4 Breaker Contactor

Power Supply servo Drive Hode! Current (A) Schneider Model Current (A) Schneider Model
SV660NT3R5I 4 OSMC32N3C4 9 LC1 D09
SV660NT5R4! 6 OSMC32N3C6 9 LC1 D09
SV660NT8R4I 10 OSMC32N3C10 9 LC1 D09

S i”g;;)p\t‘ase SV660NTO12I 16 OSMC32N3C16 9 LC1 D09
SV660NTO17I 20 OSMC32N3C20 12 LC1D12
SV660NTO21I 25 OSMC32N3C25 18 LC1D18
SV660NTO26I 32 OSMC32N3C32 25 LC1D25

3.3 Connecting the Servo Drive and Servo Motor Power Cables

AN

RN

= |

i
13

Figure 3-14 Example of the wiring between the servo drive and the servo motor
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Table 3-13 Power cable connector of terminal-type motors (motor side).

Outline Drawing of

_I_ . P L A . F . [Note]
I erminal Pin Layout pplicable Flange Size

Black 6-pin connector

Terminal-type motor:

40
Pin No. Signal Name Color 60
1 PE Yellow/Green 80
2 w Red
3 \Y Black
4 u White
5 Brake Polarity Brown
6 Brake | insensitive Blue

y @ The flange size refers to the width of the mounting flange.

@ Power cable colors are subject to the colors of the actual product. Cable colors mentioned in this
NOTE user guide refer to Inovance's cable colors.

A ANAAANAN

AR Y

be

Figure 3-15 Example of the wiring between the servo drive and the servo motor



3 Wiring

Table 3-14 Power cable connector of lead-wire type motors (motor side).

Outline Drawing of the
Connector

Terminal Pin Layout

Note]

Applicable Flange Size"

Black 6-pin connector

J— % .
B4 (p1
E] 5 |h 2
bGP 3
I N
Pin No. Signal Name Color
1 U White
2 v Black
4 W Red
5 PE Yellow/Green
3 Brake
6 (polarity insensitive)

Recommendations:

Plastic housing: MOLEX-50361736
Terminal: MOLEX-39000061

Lead wire-type motor:
40
60
80

y @ The flange size refers to the width of the mounting flange.

@ Power cable colors are subject to the colors of the actual product. Cable colors mentioned in this
NOTE user guide refer to Inovance's cable colors.

Table 3-15 Connectors for power cables on the servo motor side

Outline Drawing of the

Terminal Pin Layout

Applicable Flange

Connector Size
MIL-DTL-5015 series 3108E20-18S aviation plug
20-18 aviation plug
O OO
BO 1O OF
New Structure Old Structure 100
Signal Color
Pin No. | Signal Name | Pin No. gha 130
Name
B B U Blue
I \% I % Black
F F W Red
Yell
G PE G pg | rellow/
Green
C Brake
E (polarity
insensitive)
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Outline Drawing of the

Terminal Pin Layout

Applicable Flange

Connector Size
MIL-DTL-5015 series 3108E20-22S aviation plug
20-22 aviation plug
Definition of Y Series Definition of Z series 180
Terminal Terminal Color
Pin No. | Signal Name | Pin No. | Signal Name
A U A U Blue
C V C V Black
E W E W Red
Y
F PE F PE ellow/
Green
B Brake (polarity
D insensitive)

3.4 Connecting the Servo Drive and Servo Motor Encoder Cables

1 Installing the absolute encoder battery box

B The S6-C4 battery box contains the following items:

One plastic box

One 3.6 V/2600 mAh battery

Terminal block and crimping terminal

B Installing the battery box:

Figure 3-16 Installing the absolute encoder battery box (bottom view)

B Removing the battery box

The battery may have leakage liquids after a long-time use. It is recommended to replace the battery
every two years. Remove the battery box in steps in reverse to those shown in the preceding figure.

When closing the battery box cover, do not pinch the connector cables.
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Do not pinch the

connector cables

when closing the

\ battery cover.

ACAUTION

@ Insert the battery with correct +/- polarity.

@ This battery is non-rechargeable.

@ Dispose of the retired battery according to local regulations.

Improper use of the battery may result in battery leakage, corroding the components or causing
battery explosion. Observe the following requirements during use:

@ Leaving a battery in constant use or 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 giving rise to the danger of short circuit. Therefore, replace the battery
regularly (recommended interval: every 2 years).

4 Do not disassemble the battery because the internal electrolyte may spread out and cause
physical injuries.
@ Do not throw a battery into the fire or heat up the battery. Failure to comply may cause an
explosion.
@ Do not short-circuit the battery or strip off the battery tube. If terminals + and - of the battery

come into contact with the metal, a large current will be generated, not only deteriorating the
battery power but also incurring the risk of explosion due to violent overheating.

B Selecting the battery model

Select an appropriate battery according to the following table.

Table 3-16 Description of the absolute encoder battery

Ratings
Battery Model and T . ) "
e Iltems Minimum | Typical | Maximum Condition
Specifications
Value Value Value
Ext [ batt
xternatbatiery 3.2 36 5 In standby mode™
voltage (V)
Circuit fault voltage (V) - 2.6 - In standby mode
Battery warning 785 3 315 i
Output: 3.6V, 2600 mAh voltage (V)
Recommended - 2 - In normal status™
manufacturer and Current consumed by 10 In standby mode, shaft at a
model: Shenzhen circuit (pA) standstill
Jieshun LS14500 - 80 - In standby mode, shaft rotating
Ambient temperature 0 i 40
for operation (°C) Same as that required by the
Ambi motor
mbient temperature 20 i 60

for storage (°C)
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The preceding data is obtained under an ambient temperature of 20°C.

[1] During normal operation, the absolute encoder supports single-turn or multi-turn data counting and data
transceiving. A well-connected encoder will, upon switch-on of the servo drive, 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 reports E740 (Encoder
fault), 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 is powered up by an external
battery to count the multi-turn data. In this case, data transceiving stops.

W 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 3-17 Design life of the absolute encoder battery
Item Working Time 1 Working Time 2
Days of working in different operating conditions in 1 year (day) 313 52
T1 (hour H) 8 0
T2 (hour H) 0.1 0
T3 (hour H) 15.9 24

Capacity consumedin lyear=(8 hx2 pA+0.1 hx80 pA+15.9 h x 10 pA) x 313+ (0 hx 2 uA+0 h x 80 pA +24 h x 10 pA) x
52 = 70 mAH

Design life = Battery capacity/Annual consumption = 2600 mAH/70 mAH = 37.1 years

2 Connecting the absolute encoder

=10

Figure 3-17 Wiring example of absolute encoder signals™

[1] The preceding figure shows the wiring diagram of absolute encoder cables, which is similiar to that of incremental
encoder (without a battery box) cables.
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The encoder cable color is subject to the color of the actual product. Cable colors mentioned in this
user guide refer to Inovance's cable colors.

NOTE

Lead wires of the battery box:

=0

PinNo. | Color

Definition

Power supply (+)

PinNo. | Color

Definition

2 Black

Power supply (-)

Figure 3-18 Lead wires of the absolute encoder battery

Q% @ Store the battery under an allowabl temperature and ensure reliable contact and sufficient battery

power. Failure to comply may cause encoder data loss.
NOTE @ Model of the battery box (battery included): S6-C4
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Table 3-18 Encoder cable connector of terminal-type motors (motor side).

Outline Drawing and Pin Layout of the Connector

Servo Drive Side

Motor Side

Applicable
Flange Size ™

6-pin male
(Left: connecting side
Right: soldering side)

Pin No. |Signal Name| Color Type
1 +5V Red | Twisted
2 GND Orange | pair
5 PS+ Blue | Twisted
6 PS- Purple pair
Enclosure PE - -

7-pin connector

Pin No. | SignalName | Color Type
1 PS+ Blue | Twisted
2 PS- Purple pair
3 DC+ Brown | Twisted
4 DC- Black pair
5 +5V Red | Twisted
6 ov Orange pair
7 PE - -

Terminal-type
motors:

40
60
80

[1] The flange size refers to the width of the mounting flange.

Table 3-19 Encoder cable connector of lead wire-type motors (motor side)

Outline Drawing and Pin Layout of the Connector

Applicable Flange
Size

Connector of the
encoder lead wire

Connected to CN2
of the servo drive

Encoder lead wire

9-pin connector

Viewed from
this side

©e®

PlEE

Pin No.| Signal Name Type
1 Battery (+)
4 Battery (-) i
3 PS+ Twisted
6 PS- pair
9 +5V
8 GND -
7 Shield

Recommendations:

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

Viewed from Q

this side
/Q<<A

e
@@

@

. Signal Color
Pin No. Nagme Type
1 Battery (+) Blue
Battery (-) |Blue and black
3 PS+ Yellow Twisted pair
Yellow and

6 Ps- black
9 +5V Red
8 GND Black -
7 Shield -

Lead wire-type
motors:

40
60
80

[1] The flange size refers to the width of the mounting flange.
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Table 3-20 Absolute encoder cable connector (MIL-DTL-5015 series 3108E20-29S connector)

Applicable
Outline Drawing and Terminal Layout of the Connector Flange Size
w
Connectorofthe Encoder connector
encoder lead wire
I 100
Connected to CN2 130
of the servo drive
180
Viewed from
this side
100
Pin No.|Signal Name Color
Pin No. Signal Name A PS+ Yelow [ . 130
A PS+ . . Yellow and 180
T i .
B Po. wisted pair B PS black pair
E Battery + E Battery+ Blue
F Battery - Blue and
G +5v P Battery black
H GND G +5V Red
J Shield H GND Black
J Shield
[1] The flange size refers to the width of the mounting flange.
3.5 Connecting Control Signal Terminal CN1
CN1 CN1
1151 15 | +24V| 10 |DO3+
| 10 | | el
12| [ 4] com-| _ |pos
mBm el
=1 = > comd__ |poa+
L —1 | - |__Ipoz
2} {2 | —os]
EaEs [ o | oo
I L |l —Joor-| |
) ~

Figure 3-19 Pin layout of CN1
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CN1 terminal: Plastic housing of the plug on the cable side: DB15P (SZTDK), black housing
Core: HDB15P (SZTDK), male

O
[O @ Itis recommended to use cables of 24AWG to 26AWG.

NOTE

3.5.1 DI/DO Signals

Table 3-21 Description of DI/DO signals

Signal Name Function Pin No. Function
DI1 P-OT 10 Positive limit switch
DI2 N-OT Negative limit switch
DI3 HomeSwitch Home switch
Dl4 TouchProbe2 Touch probe 2
DI5 TouchProbel 11 Touch probe 1
+24V 15 Internal 24 V power supply, voltage range: 20 V to 28 V, maximum
COM- 14 output current: 200 mA
General . -
COM+ 13 Power input terminal (12 V to 24 V)
DO1+ S-RDY+ 1
Servo ready
DO1- S-RDY- 6
DO2+ ALM+ 3
Fault
DO2- ALM- 2
DO3+ BK+ 5
Brake
DO3- BK- 4

1 Dl circuit

DI1 to DI5 circuits are the same. The following description takes DI1 circuit as an example.

1)

The host controller provides relay output.

B When using the internal 24 V power supply of the servo drive

Servo drive
+24VpOWer 24V
supply [ 15
COM+ |13 7
DI1(CMD1) |10  47kQ 1{11:(
| T ,
Gl
Relay COM- >%47
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B When using an external power supply

Servo drive

External +24 VDC

COM+ | 13

24V

5]

DI1 (CMD1) |10

4.7kQ Mli<
1 L

|
to
Relay >>17

External 0V

Servo drive

External +24 VDC

Two power supplies
used 24V power|
| —supply

"

N

) 15
~ —
COM+ | 13
DI1(CMD1) [ 10  4.TkQ #*
Relay —

External 0V

2) The host controller provides open-collector output.

B When using the internal 24 V power supply of the servo drive

Servo drive Servo drive
+24V power 24V +24\V power 24V
supply |15 T supply [ 15 T
PNP
CoM+ | 13 . { CoM+ | 13
47k0 ﬁ:< J 2{1!1(
DI1(CMD1) |10 e | DI1(CMD1) |10 4.7 kQ |
NPN
COM- | 14 COM- | 14
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B When using an external power supply

Servo drive Servo drive
24V 24V
Ext [+24VDC External +24 VDC Q
xternal + 15 ;
PNP
COM+ | 13 ] COM+ | 13
DI1(CMD1) [ 10  4.TkO 1“!:( J DI1(CMD1) | 10 4.7kO ii!!1<
LT I~ T
NPN J7
14
4@ >>—<L External OV >>%17
v
External 0V

<
[O PNP and NPN inputs cannot be mixed in the same servo drive.
NOTE

2 DO circuit

DO1 to DO3 circuits are the same. The following description takes DO1 circuit as an example.

1) The output terminal is connected to a relay-type device.

Servo drive

External
5-24VDC

Relay

1o

-

DO1+

4‘57 6 |, DOI-

~

External OV

[Q@ When the output terminal is connected to a relay-type device, a flywheel diode must be installed.
NOTE Otherwise, the DO terminals may be damaged.
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Servo drive

External
5-24VDC

6 | DOI1-

Extéernal
ov

X

Relay not connected
N

Servo drive

—

External
5-24VDC

Relay
/D E

N Wrong polarity of the
DO1+ flywheel diode

«

DO1-

2) The output terminal is connected to an optocoupler-type device.

Servo drive External

Servo drive

5-24VDC

Optocoupler

[¥=]

—

DO1+

~
External

"V

DO1+

~
External
oV

X

External
5-24VDC

Current limiting
PN resistor not connected

~

—1 " Optocoupler

=

DO1-

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

as follows:
B \Voltage: 30 VDC
B Current: DC50 mA

3.5.2 Wiring of the Brake

External
oV

The brake is used to prevent the servo motor shaft from rotating during non-operating status of the
servo drive. This is to keep the motor and the mechanical load in locked positions.

Prevent the workbench from moving due to

external forces
External force

Servo motor

Prevent movement due to

Servo motor
(with built-in
brake)

(with built-in brake)  gravity when the power

supply is turned off

QUL ] E i

I )
L _r s s |
)

e —
(

(E %\

T L

Figure 3-20 Application of the brake
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ACAUTION

@ Use the built-in brake for position-lock in the stop state only.
@ The brake coil has no polarity.
@ Switch off the S-ON signal after the servo motor stops.

€ When the servo motor with a built-in brake runs, the brake may generate a clattering sound. Such
sound can be considered normal.

@ When brake coils are energized (brake released), magnetic flux leakage may occur at the shaft
end. Be cautious when using magnetic sensors around the servo motor.

The brake input signal is connected without polarity differentiation. Users need to prepare a 24 V
external power supply. The following figure shows the standard wiring of the brake signal (BK) and the
brake power supply.

Servo drive
Three-phase — - NGf o L1 u Motor
— oise Y
220VAC  — ‘iier L2 M
380VAC _— | L3 !
(Three-phase) @ |
|
\ |Encoder
N2 ) @
Brake control relay |
enp | BKRY l

DOx+(BK+)
DOXx-(BK-)

+24V
+24v

(Brake power supply)

ls

Figure 3-21 Wiring of the brake

Pay attention to the following precautions during wiring:

When deciding the length of the motor brake cable, take the voltage drop caused by cable resistance
into consideration. The input voltage must be at least 21.6 V to enable the brake to work properly. The
following table lists brake specifications of Inovance servo motors.

Table 3-22 Brake specifications

sty Sy elieigs) - e .COI[ Excitation | Apply Release | Backlash
Motor Model Torque (VDC) Power | Resistance uiane () e e e dine) )
(N-m) +10% (W) (Q) (£7%)

MS1H1-05B/10B 0.32 6.1 94.4 0.25 <40 <20 <15
MS1H1-20B/40B

MS1H4-40B 15 7.6 75.79 0.32 <60 <20 <15
MS1H1/H4-75B 3.2 10 57.6 0.42 <60 <40 <1.0
MS1H3-85B/13C/18C 12 " 194 29.7 0.81 <120 <60 <0.5
MS1H2-10C/15C/20C/25C 8 23 25 0.96 <85 <30 <05
MS1H2-30C/40C/50C 16 27 213 1.13 <100 <60 <05
MS1H3-29C/44C/55C/75C 50 40 14.4 1.67 <200 <100 <0.5

Q @ The brake cannot share the same power supply with other electrical devices. This is to prevent
[O malfunction of the brake due to voltage or current drop caused by other working devices.

NOTE @ Itisrecommended to use cables of 0.5 mm? and above.
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3.6 Wiring of Communication Signals CN3/CN4

AM600

SV660N SV660N SV660N

Figure 3-22 Network topology

RUN BF
ERR CANRUN
S CaNERR

EtherCAT ]

—{I

4
RUN/STOf
MFK

SavsH IND

=

sNo

NVD ZND

V01803 PO LINI003 END

AL

g

E

Servo drive to PLC communication cable

EtherCAT

. m I
—IEE

Servo drive EtherCAT
communication cable

Voo oo oo oo o =

Figure 3-23 Wiring of communication cables
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3.6.1 Pin Assignment of Communication Signal Connectors

CN3 and CN4 connectors are the EtherCAT interface connectors. CN3 (IN) is connected to the master and
CN4 (OUT) is connected to the next slave.

Table 3-23 Pin assignment of CN3 and CN4

Pin No. Name Description Terminal Pin Layout
1 TD+ Data transmitting (+)
2 TD- Data transmitting (-)
3 RD+ Data receiving (+)
tards _ ] CN3 CN4
9 1
6 RD- Data receiving (-) CN3/CN4 - }
7and8 - - ==/== n 3
9 TD+ Data transmitting (+) @ E:] 12,13 4,5
10 TD- Data transmitting (-) - & 2
11 RD+ Data receiving (+) o i
12and 13 - -
14 RD- Data receiving (-)
15and 16 - -

3.6.2 Communication Cable Selection

B Principle for cable selection

Cable Specifications Supplier Price
0.2mto1l0m | See the following content for information on cable ordering.
novance,
Haituo and The cable price is added by RMB 5 for every additional 1 m based
Above 10 m others on the price of S6-L-T04-10.0. The cable price is also related to the
magnitude of the order.

[O@ @ Cable selection is subject to the cable supplier. See "Instructions for purchasing servo encoder
cables/power cables" in Inovance business system.
NOTE

B Basic information of Inovance EtherCAT communication cables

Cable models are described in the following figure.

S6-L-T04-3.0

Code Product Series Cable Length (unit: m)
S6 S6 series Code Length Code Length
0.2 02m 2.0 20m
0.3 03m 3.0 3.0m
Code Meaning
0.5 0.5m 5.0 5.0m
- Line 1.0 10m 10.0 10.0m
Code Meaning ‘ Code Meaning ‘
T C°mm”glica“°” 04 Multi-drive EtherCAT
cable communication cable
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M Cable ordering information

Material 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
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 need to be purchased from Haituo. (Guide price: The cable price is added by RMB 5 for every
additional 1 m based on the price of S6-L-T04-10.0. The cable price is also related to the magnitude of
the order.)

@ The thickness of the head of dual network ports cannot be too large, otherwise, interference may
occur. The recommended thickness is 2.4 mm, as shown below.

&
NOTE

— Network cable protection cover

> Jacket
—= =—2.4mm

§ —— Thickness of network cable protection cover (< 2.4 mm)

B Specifications

ltem Description
UL certification UL-compliant
Cat 5e cable Cat 5e cable
Double shield Braided shield (coverage: 85%), aluminum foil shield (coverage: 100%)
Environment Ambient temperature: -30°C to +60°C , resistant to industrial oil and corrosive acid and
worthiness alkali
EMC test standard GB/T 24808-2009

3.6.3 Communication Connection with PC (RS232 Communication)

Connect the servo drive and the PC by using the PC communication cable as shown below. It is
recommended to use the common communication interface RS232.

T :

A B

Figure 3-24 Outline drawing of the PC communication cable
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Table 3-24 Connection relation between the servo drive and PC communication cable pins

RJ45 on Servo Drive Side (A) DB9 on PC Side (B)

Signal Name Pin No. Signal Name Pin No.
RS232-TXD 6 PC-RXD 2
RS232-RXD 7 PC-TXD 3

GND 8 GND 5
PE (shield) Enclosure PE (shield) Enclosure

The definition of DB9 terminal on the PC side is shown in the following table.

Table 3-25 Pin definition of DB9 ("B" in the preceding figure) on the PC side

Pin No. Definition Description Terminal Pin Layout
2 PC-RXD PC receiving end
3 PC-TXD PC transmitting end
5 GND Ground
Enclosure PE Shield

If the host controller is not equipped with serial ports and offers an USB interface only, use a serial-to-
USB converter.

Vofoggggooo oo oo oo

Figure 3-25 Serial-to-USB conversion

Recommendation:

Manufacture: Z-TEK

Model: ZE551A, equipped with a 0.8 m USB extension cable
Chip model: FT232
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3.7 Definition and Connection of STO terminals

This section describes the definition and functions of the /0 terminal (CN6) for the safe torque off (STO)

functional safety function.

1 Terminal layout

\ com1l O O |2 24v
sto13] O O |45sT02
1) Pinassignment of the input connector
Terminal Pin No. Name Value Description
1 CoM ov STO reference ground
2 24V 24V 24\ power supply
CN6
3 STO1 - Control input for STO1
4 STO2 - Control input for STO2

2) Twoisolated inputs are configured to dual-channel inputs of STO function: STO1/STO2.

3) To make it more convenient and safe for installation, an additional pin with supply voltage (+24V)
is integrated. The bridging of the 24 volts is needed in case the safety circuit is installed but no STO
function is needed.

(N
Q Remove the short-circuit jumper when STO function is needed in actual applications.

NOTE
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24V shorted to STO1/STO2 Short-circuit jumper removed in normal use
2 Electrical specifications and connections of the input circuit
This section describes the characteristics of the input signals assigned to the CN6 connector.
B Specifications

The servo drive can operate normally only if the input status of STO1 and STO2 are both "1" or "H".
If the input status of either STO1 or STO2 (or both ) is "0" or "L", the servo drive cannot run.

B Electrical characteristics of the safety request input signal

Items Characteristics Description
Voltage range 24VDC (£15%) -
Input current 4 mA (Typ.) Value per channel
Standards of logic levels "0"<3V,"1">15V -
Digital input impedance 5.78 kQ -

B Example of external 24 V connection

24V CN6

Servo drive

STO1 3 5.7kQ
—" ] r
\ 4 :(

STO2 |4 5.7kQ

STO. GND |1 ¥=
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B Example of internal 24 V connection

24V
CN6 .
+24V\ power su pp[y T Servo drive
STO1 k
4.7kQ ﬁ = <
COM p— -
STO2
47kQ |F¥= <;
COM —} |

3 EMC requirements

B To avoid short circuit between two adjacent conductors, either use a shielded cable with its shield

connected to the protective ground or a flat cable with one earthed conductor between each signal
conductor.

B Double-shielded or single-shielded twisted multi-pair cables are strongly recommended.
B Fix and ground the cable shield using a piece of conductive metal.

Example of cable clamp:

B The maximum allowable cable length between the drive and the activation switch is 30 m.
4 Additional requirements

All cables must be well protected, routed and clamped where practicable.
Ensure that there is no pulling or pinching on the cables during installation.

For cabling the DIs of the STO, to avoid the faults that commonly occur on the cables, route the two
channels through two separate routes, or the cable must be protected using a double shield.

Cable Description
Type Low voltage, double-shielded or single-shielded twisted multi-pair cable
Maximum size 0.8 mm? (18 AWG)
Minimum size 0.3 mm? (28 AWG)
Maximum length 30 m between STO inputs and the operating contact

3.8 Anti-interference Measures for Electrical Wiring

Take the following measures to suppress interference:

B Ensure the lengths of the command input cable and the encoder cable are below 3 mand 20 m
respectively.

B Use a thick cable as the grounding cable (above 2.0 mm?).
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1) Itisrecommended to adopt D class (or higher) grounding (grounding resistance below 100 Q).
2) Adopt single-point grounding.

B Use anoise filter to prevent radio frequency interferences. In domestic applications or an
unfavorable environment with strong power noise interference, install a noise filter on the input side
of the power cable.

B To prevent malfunction due to electromagnetic interference, take the following measures:
1) Install the host controller and the noise filter near the servo drive.
2) Install a surge protection device on the relay, solenoid and electromagnetic contactor coils.

3) Separate the electrical circuit from the electronic circuit during wiring and keep a distance of at least
30 cm between them. Do not put these cables in the same duct or bundle them together.

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

3.8.1 Anti-interference Wiring Example and Grounding

The servo drive uses high-speed switch elements in the main circuit. The switching noise may affect
the normal operation of the system due to different peripheral wiring and grounding of the servo drive.
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 L1 U
filter L2 v
— L3 W
&

Above
3.5mm?

Above &

3.5 mm? Above
2.0 mm?

|
|
|
|
|
|
|
|
|
|
|
|
|
l
| CN2
|
|
|
|
|
|
|
|
|
|
|
|

777777777777777777777 Grounded to eartﬁ Groundingplate

Figure 3-26 Anti-interference wiring example

For the grounding cable connected to the enclosure, use a cable of at least 3.5 mm” (braided copper
cables recommended).

If a noise filter is used, observe the precautions described in "3.7 Definition and Connection of STO

"

terminals .

2 Grounding

To prevent potential electromagnetic interferences, observe the following instructions during grounding.
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1) Grounding the motor enclosure

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 electromagnetic interferences.

2) Grounding the encoder cable shield

Ground both ends of the encoder cable shield.

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 part of peripheral devices if necessary.
To ensure the filtering effect, observe the following requirements when installing and wiring the noise
filter.

B Do not put the input and output cables of the noise filer in the same duct or bundle them together.

L1|L2|L3
AC L1L2|L3 AC ™
power — power ~ Noise
supply - supply 1 Filter
~— | Noise - ~
filter
= i
L1]L2|L3
L1|L2|L3 J
— |:> T °
AC Noise AC T Noise
power — filter power filter
supply supply

Figure 3-27 Separate routing of input and output cables

B Do not lay the grounding cable and the power output cable of the noise filer in the same duct.

P

777

o A — i
AC — Noi AC — L1
power — fi(l)tlés L2 power ~ NAoise L2
supply ) supply filter
- T B3 E— I L3

Figure 3-28 Separate routing of the grounding cable and the power output cable

B Use a separate, thick grounding cable as short as possible for the noise filter. Do not share the same

-101-



3 Wiring

grounding cable with other grounding devices.

AC ~ L1 AC ~— L1
power . power .
) Noise L2 ) Noise L2
supply | filter SUpply T filter
e B ] L3
Servo Servo Servo Servo
drive drive drive drive
&) S [} [}
% ‘@
% Shield grounded 777 Shield grounded

Figure 3-29 Single-point grounding
B Ground the noise filter installed inside the control cabinet.

If the noise filter and the servo drive are installed in the same control cabinet, secure the noise filter and
the servo drive on the same metal plate. Make sure the contact part is conductive and well bonded, and
ground the metal plate properly.

I L1
AC
Noise L2 Servo
power filter drive
supply f\ L3
— }
Servo
drive
D

. Shield grounded
LG d
roun |ng‘ s

Figure 3-30 Grounding cable of the noise filter

3.9 Precautions for Use of Cables

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

B Use flexible cables for cable carriers. Ordinary cables may be easily damaged after being bent for a
long time. Cables suitable for small-power servo motors do not fit for cable carriers.

Ensure the following requirements are fulfilled for use of cable carriers:
M The bending radius of the cable must be 10 times longer than its outer diameter.

B Do not secure or bundle the cables inside the cable carrier. Cables can be bundled and secured only
at the two fixed ends of the cable carrier.

B Do notwind or twist the cables.
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B Ensure the space factor inside the cable carrier is below 60%.

B Do not use cables with different sizes together. This is to prevent thin cables from being crushed by
thick cables. If thick and thin cables need to be used together, use a spacer plate to separate them.

Cable carrier

Cabl
abie Cable end

Figure 3-31 Cable carrier

-103-
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4 Keypad Display and Operations

4.1 Introduction to the Keypad

» Keypad display

< J

<
MODE A v SET

4C

Figure 4-1 Appearance of the LED keypad

The keypad on the SV660N servo drive consists of five LEDs and five buttons. The keypad is used for data
display, parameter settings, password settings and general function executions. When the keypad is
used for parameter settings, the functions of the buttons are described as follows.

Table 4-1 Functions of buttons

Name Symbol Description
MODE < Used to switch the mode and return to the previous menu.
MODE
up ~J Used to increase the value of the blinking digit.
A
DOWN < Used to decrease the value of the blinking digit.
v
SHIET w Used to shift the blinking digit for viewing the high digits of a number consisting of
<4 more than 5 digits.
SET - Used to enter the next menu and save parameter settings.
SET
4.2 Display

The keyad displays the status, parameters, faults, and monitored values during operation.

Status display: Displays current servo drive status, such as servo ready or running.

B Parameter display: Displays parameters and their setpoints.
B Fault display: Displays faults and warnings that occur on the servo drive
B Monitored value display: Displays present running parameters of the servo drive
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4.2.1 Mapping Relation Between Keypad Display and Operation Objects
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 number

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

Example:
Display Object Dictionary Operated by the Host Controller
HO00-00 2000-01h
H00-01 2000-02h
H01-09 2001-0Ah
HO01-10 2001-0Bh
H02-15 2002-10h

[Q% The following describes the displayed content and parameter settings on the keypad (decimal)
side, which are different from those displayed on the software tool (hexadecimal). Make necessary
NOTE  conversions when performing operations through the software tool in the host controller.

4.2.2 Display Modes Switchover

Fault display

® A

9
@

SET MODE
9 .
® MODE |, Switched to
o Status MODE »| Parameter group H0B > Monitored
Power on > : < A < :
display [ display [€ value display
A O g A
MODE MODE

After you set H02-32, the keypad switches the
display mode automatically after the motor starts rotating.

Motor at a standstill

Figure 4-2 Switchover between different display modes
B After power-on, the keypad enters status display mode.

B Press to switch between different modes, as shown in the preceding figure.

B Inthe status display mode, set H02-32 (Default keypad display) and select parameters to be
monitored. When the motor rotates, the keypad automatically switches to the monitored value
display mode. After the motor stops, the keypad automatically reverts to the status display mode.

B Inthe parameter display mode, set parameters in group HOB to select the parameters to be
pre-monitored. After setting, the keypad switches to the monitored value display mode.

B Once afault occurs, the keypad enters the fault display mode immediately, and all the five LEDs

blink. Press  to stop the LEDs from blinking, and then press to switch to the parameter
display mode.
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4.2.3 Status Display
Display Name Display Condition Meaning
The servo drive is in the initialization or
’— '— '— ' reset reset status.
'— '— —' '— '— (servo Upon power-on After initialization or reset is done, the
= e’ ‘ems ‘em= | jnitialization) servo drive automatically switches to
other status.
nr Initialization done, | As the main circuit is not powered on,

(servo not ready)

but servo drive not
ready

the servo drive is not ready to run. See
"10 Troubleshooting" for details.

ry
(servo ready)

Servo drive ready

The servo drive is ready to run and waits
for the S-ON signal to be sent from the
host controller.

m S-ON signal o .
— ) . The servo drive is running.
| I | |(servorunning) activated
Displays present operation mode of the
servo drive in hexadecimal digits.
1: Profile position control
’ 3: Profile velocity mode
| 1-A .
— - 4: Profile torque mode
control mode
’_' ( ) 6: Homing mode
’ ' 8: Cyclic synchronous position mode
9: Cyclic synchronous velocity mode
A: Cyclic synchronous torque mode
| Displays the status of the slave EtherCAT
' state machine in the form of characters.
'-I 1-8 1: Initialization
- (communication | - 2: Pre-operational
’ ' status) ]
- 4: Safe operational
8: Operational
— cNa EtherCAchl)utput
( ti connecte Solid OFF: No communication
connection successfully connection is detected in the physical
indication) phy
layer.
o EtherCAT input Solid ON:'Commumc.atlon connection is
- connected detected in the physical layer.
- (connection successfully
indication)

4.2.4 Parameter Display

SV660N servo drive parameters are divided into 14 groups based on parameter functions. A parameter
can be located quickly based on the group it belongs to. See "12.2 List of Object Groups" to view the
parameter list.
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B Display of the parameter group

Display Name Description
XX: Parameter group No. (decimal)
HXXYY Parameter group o )
YY: Parameter No. within the group (hexadecimal)

For example, H02-00 is displayed as follows.

Display

Name

Description

02: Parameter group No.

HU

l'll'l
oo

H02-00

00: Parameter No. within the group

B Display of negative numbers and data of different lengths

1) Signed number of 4 digits and below or unsigned number of 5 digits and below

Such numbers are displayed in a single page (five LEDs). For signed numbers, the highest bit "-

the negative symbol.

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

(N

_l

e

|

gy

S

S
—
—
L)
|
L)

1

I

2) Signed number of more than 4 digits or unsigned number of more than 5 digits

indicates

Such numbers are displayed from low to high digits through several pages with each page displaying five
digits. The display mode is shown in the following figure (current page + value on the current page). Hold

down ¢ for more than 2s to switch to the next page.

For example, -1073741824 is displayed as follows.

l

l

Thefirst “” from the left of the four low/middl
bits lights up. The third digit from the left of the
four high bits displays the negative symbol "-".

e

i
@, - - - O
P T s o Ly se |7 - 1
x. | ocC PR B R 10
t Four low bits First page Four middle bits Second page kFour high bits Third page

Figure 4-3 Display of "-1073741824"
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For example, 1073741824 is displayed as follows.

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

|

B Decimal point display

non

v
SHIFT

N
S I |

Four middle bits

PO s oo T
= 1o 1 |

Second page

Figure 4-4 Display of "1073741824"

Four high bits Third page

The segment "." of the ones position indicates the decimal point, and this segment does not blink.

Display Name Description
1 : .
Decimal point 100.0
(NN
B Parameter setting display
Display Name Display Condition Meaning
p— Done The parameter value is set and
_I U U I_ . Parameter setting stored in the servo drive. The servo
NI NA (parameter setting | o drive is ready to perform other
- = - done) operations.
The servo drive is in the process
'— | I F.Inlt Parameter of parameter initialization. After
I— , ’_, , l_ (parameter restored initialization in parameter initialization is done,
- to default setting) | progress (H02-31=1) |restartthe control circuit power
supply.
—-— HO2-
Error User pas;word (HO The password entered is wrong.
l ’- ’- ’_, '- 30) applied and wrong Enter the password again
- - (wrong password) password entered P gain.
I_ — '_ TunE One-button tuning The one-button tuning is in progress
I L1101 enabled §151n progress.
'- '—l 11 One-button tuning
- FAIL The one- ing failed.
[ '] | l_ failed e one-button tuning failed
4.2.5 Fault Display

B The keypad can display present or previous faults and warnings. For analysis and solutions to the
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When an individual fault or warning occurs, the keypad displays the fault or warning code
immediately. When multiple faults or warnings occur, the keypad displays the warning code of the

highest level.
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B Setthe fault to be viewed in HOB-33 (Fault log). View the fault code of the selected fault in HOB-34.

B Set H02-31 (Parameter initialization) to 2 (Clear fault log) to clear the latest 10 faults or warnings
saved in the servo drive.

For example, E941.0 is displayed as follows.

Display Name Description
1 N E: Fault i
[N Ll £94L0 ault or warning
’_ _, I , ’_’ 941.0: Fault or warning code

4.2.6 Monitored Value Display

Group HOB: Displays parameters used to monitor the operating state of the servo drive.

Set H02-32 (Default keypad display). After the servo motor runs, the keypad switches from the status
display mode to the parameter display mode and displays the parameter No. defined by H02-32 in group

HOB.

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

See details of the monitored value display mode in the following table.

Para. No. Name Unit Meaning Display Example
Display of 3000 RPM:
, A0
Displays the actual value of ,' ,' ,, '
HOB-00 Motor speed RPM the mo'tor'speed after round-
actual value off, which is accurate to Display of -3000 RPM:
1 RPM.
A
e
Display of 3000 RPM:
A0
- ) N Iy
HOB-01 Speed reference RPM Isplays present spee .
reference of the servo drive. | Display of -3000 RPM:
g
e
Display of 100.0%:
1l
Internal torque Displays the percentage of the ' '_, '_,. '_'
HOB-02 f au 0.1% actual motor output torqueto | .
reference the rated motor torque. Display of -100.0%:
e
P
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Para. No. Name Unit Meaning Display Example
In the case where DI1 input is low
) level and DI2 to DI5 inputs are high
Displays the level status of DI1 | |aye, the corresponding binary value
to DI5: is 11110, the value of HOB-03 read
Upper LED segment ON: High | using the software tool is 0x001E, and
] level (indicated by "1") the corresponding display status is as
Monitored DI f
HOB-03 status - Lower LED segment ON: Low | follows.
level (indicated by "0") b4 b2
DI5 ‘ DI3 ‘ DI1
The value of HOB-03 read : : :
using the software tool is a i i i i J
decimal number.
High High High High Low
1 1 1 1 0
In the case where DO1 is low level
) and DO2 to DO3 are high level, the
Displays the level status of corresponding binary value is 110,
DO1to DO3: the value of HOB-05 read using the
Upper LED segment ON: High | software tool is 0x0006, and the
) level (indicated by "1") corresponding display status is as
Monitored DO f
HOB-05 status - Lower LED segment ON: Low | follows.
level (indicated by "0") o2
DO3 ‘ DO1
The value of HOB-05 read ‘ :
using the software tool is a i } J
decimal number.
High High Low
1 1 0
Display of 1073741824 in reference
unit:
F L
=~ 1o 1
o=5
7/
Absolute position SHIFT
Di h iti
HOB-07 counter (32-bit | Reference unit o;ﬁci:ﬂﬁ;toer?rt:aslerl;tnecztsr:'l;)n pu— _‘ p—
decimal value) ) + ,’ _,' ,' l_,'
-/
SHIFT
7N ' , '
(N
Display of 360.0°:
Displays the present
HOB-09 | Mechanical angle 0.1° mechanical angle of the _, I~ '—' '_,
Display of 360.0°:
HOB-10 Rotati.on angle 0.1° Displays the present electrical _, p— '_, '—,
(Electrical angle) angle of the motor. _' 'm IR
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Para. No. Name Unit Meaning Display Example
Display of 3000 RPM:
Speed Jnrn
information Displays the speed , [ , | , ] ,
HOB-11 corresp(?ndlng RPM correspon.dlngFo thg position
to the input reference in an individual Display of -3000 RPM:
position control cycle.
reference -' ,-' '-' '-'
N Iy
Display of 100.0%:
Displays the percentage of the
HOB-12 | Average load rate 0.1% average load torque to the | ’_' '-' ’_'
rated torque of the motor. | , ] ' ] ' ]
Display of 10000 in encoder unit:
Encoder position Encoder position deviation N
deviation =Sum of input position o oou
HOB-15 counter Encoder unit | references (encoder unit) - o
(displayed in 32- Sum of pulses fed back by the | ST
bit decimal) encoder (encoder unit) o
|
Display of 1073741824 in encoder unit:
Counts and displays the '— - f
number of servo motor ,' '—,' '—' —"
encoder pulses (encoder unit). = - -
Feedback Note: SHIFT
When an absolute motor is v
pulse counter . - = =
HOB-17 (displayed in 32- Encoder unit | ysed, HOB-17 only shows the FONRN R R N |
bit decimal) low 32-bitvalueofthemotor || = 0 _I 1 |
position feedback. To obtain
the actual motor position SHIET
feedback, view HOB-77 and = v —
HOB-79. B 111
(NN
Display of 429496729.5s:
000
w 1L 2
Hold down
Total power-on Counts and displays the total SHIFT
HOB-19 time (displayed 0.1s power-on time of the servo ‘ Lo
in 32-bit decimal) drive. - 5’ 0
Hold down
SHIFT
B g3
1 C
Display of 4.60 A:
HOB-24 RMS value of 0.1A Displays the RMS value of the '_, I , '— '—,
phase current servo motor phase current. ' ' —' ,—' ' '
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4 Keypad Display and Operations

Para. No. Name Unit Meaning Display Example
Display of 311.0 V rectified from
220 VAC:
| R R N N |
Displays the main circuit DC ,—' -’ ’ '. ,_'
HOB-26 Bus voltage 0.1V bus voltage between terminals | N
P and - Display of 537.0 V rectified from
380 VAC:
[ I I R Y I |
I R By Y
Display of 27°C :
Power module Displays the tempe.rat.ure of —
HOB-27 °C the power module inside the ] ' ' ,
temperature ) -
servo drive. ' | , |
Displays the previous fault to
be viewed.
0-Display of present fault:
0: Present fault
HOB-33 Fault log - 1: Last fault ,—'
2:2nd to last fault 11
9: 9th to last fault
If HOB-33 =0, HOB-34 = Er.941, the
Displays the fault code of the | Present faul.t COd? will be 941.
HOB-34 Fault code of the fault defined by HOB-33. Corresponding display:
selected fault When no fault occurs, HOB-34 ,— '— f
displays "Er.000". - = —’ _' l
.
If HOB-34 = Er.941, and HOB-35 =
107374182.4, the present fault code
will be 941 and the total operating
time of the servo drive is 107374182.4s
when the fault occurs.
Displays the total operating ‘ ,’ ',—" '—’ ,-"
time of the servo drive when o= - =
Time stamp of the fault defined by HOB-33
HOB- -
0B-35 the selected fault > occurs. ] SHIFT
When there is no fault, HOB-35 - = =
entmere [ I B W
displays "0". s
| B |
~/
SHIFT
7N ' , '
(N




4 Keypad Display and Operations

Para. No. Name Unit Meaning Display Example
Display of 3000 RPM:
q Displays the servo motor _' NN
Motor spee speed when the fault defined _' ,_' '_, ,_'
HOB-37 ugftr;zzgfgizse RPM by HOB-33 occurred Disol € 3000 RPM
fault When there is no fault, HOB-37 Isplay ot - )
diSplayS "0". -' ,-' '-' '-'
N Iy
Displays the RMS value of
phase U winding current Display of 4.60 A:
Motor pthase u of the servo motor when
current upon ) [ — p—
HOB- 1A the fault defined by HOB-33
08-38 occurrence of the 0 occurred y i | '_, [
selected fault ' '_' '_' 100
When there is no fault, HOB-38
displays "0".
Displays the RMS value of .
Motor phase V phase V winding current of the | Display of 4.60 A:
current upon servo motor when the fault p—— p—
HOB-39 occurrence of the 0.1A defined by HOB-33 occurred. ,, 11 ,_' ,_
selected fault When there is no fault, HOB-39 ML Y
displays "0".
Display of 311.0 V rectified from
220 VAC:
Displays the DC bus voltage of ' ' _' ’ ' ' '
Bus voltage upon the main circuit when the fault ,_' _' ' '. '_’
HOB-40 | occurrence of the Vv defined by HOB-33 occurred. Disolay of 537.0V rectified f
selected fault When there is no fault, HOB-40 | P &Y O1 931 rectified from
. AN 380 VAC:
displays "0".
[ I R N N |
I O S By N
Displays the electrical status | n the case where the value of HOB-41
of the five DIs when the fault | read using the software tool is 0x0001,
defined by HOB-33 occurred. | the corresponding binary code will be
Input terminal The viewing method is the 0000 0000 0000 0001.
HOB-41 status upon ] same as that of HOB-03. oo

occurrence of the
selected fault

When there is no fault, all the
Dls are low level, as displayed
inin HOB-41, and the
corresponding hexadecimal
valueis "0".

TNy

High High High High Low
1 1 1 1 0
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4 Keypad Display and Operations

Para. No. Name Unit Meaning Display Example
Displays the electrical status
of the three DOs when the
fault defined by HOB-33 Display of HOB-43 = 0x0003:
occurred.
Output t inal DO2
ustzsusim;l:a The viewing method is the Do3 | bo1
HOB-43 P . same as that of HOB-05. I
occurrence of the
selected fault When there is no fault, all I
the DOs are low level, as Low High High
displayed in HOB-43, and the o
corresponding decimal value
is"0".
Display of 10000 in reference unit:
- Position deviation = Sum of rrrrnn
Position . . oo
deviation counter input position references =% ‘o=t el et ==
HOB-53 . . Reference unit | (reference unit) - Sum of
(displayed in 32- )
. ) pulses fed back by the SHIFT
bit decimal) . \
encoder (reference unit) - = =
NN Y N B |
R R |
Display of 3000.0 RPM:
rrrinnn
= Loy
J
SHIFT
A
|
Motor speed Displays the actual value of —,
HOB-55 actual Zl . 0.1 RPM the motor speed, which is
vatvai accurate to 0.1 RPM. Display of -3000.0 RPM:
rrnrnnri
= L
J
SHIFT
A
= -
| -'
Display of 12.0 V:
HOB-57 Control circuit 0.1V Displays Fhe PC voltage of the ' _, '_’
voltage control circuit. —
R I
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Para. No. Name Unit Meaning Display Example
Display of 2147483647 in encoder unit:
- C U -l
~ 0 I
HOB-58 | absolute position | Encoder unit P . | -’ 11 D
(low 32 bits) when an absolute encoder is - '_ _,
used. I ,—'
SHIFT
ST, Y
L 1
_ Displays the mechanical Display of "-1" in encoder unit:
Mechanical absolute position (high 32 bits)
HOB-60 | absolute position | Encoder unit P & . '
(high 32 bits) when an absolute encoder is -
& used. o~ '
-
Display of 32767:
Number of Displays the present number
HOB-70 | absolute encoder Rev of revolutions of an absolute -, _' _' ,- -‘
revolutions encoder. -, ,: | '-, |
Display of 8388607 in encoder unit:
Single-turn . . ',:" ',—, ,'-" "
osition feedback Displays the single-turn = = =
HOB-71 P Encoder unit |position feedback of the
of the absolute
absolute encoder. SHIFT
encoder v
- B35
‘ (]
Display of 2147483647 in encoder unit:
JC T
NN I I A |
. L. SHIFT
Absolute encoder Displays the absolute position \
HOB-77 position (low 32 | Encoder unit |(low 32 bits) of the motor when ‘ '_, _, | |
bits) the absolute encoder is used. o= [] ] H [ ]
SHIFT
N, A
" I 1
C o1
Displays the absolute position Display of *-1" in encoder unit:
Absolute encoder (high 32 bits) of the motor
HOB-79 | position (high 32 | Encoder unit g |

bits)

when an absolute encoder is
used.

NG
2N

-115-



-116-

4 Keypad Display and Operations

Para. No. Name Unit Meaning Display Example
Display of 2147483647 in encoder unit:
JC L
= 0
?l.ngle—turn Displays the position feedback SHIFT
position feedback i
) . |of the mechanical load (low 32
HOB-81 of the load in Encoderunit | . | _' 11 D
. bits) when the absolute system|| o L
rotation mode . . N | 10
. works in the rotation mode. -
(low 32 bits)
SHIFT
T Y
o ci
|
-S|.ngle—turn Displays the position feedback Display of 1.in encoder unit:
position feedback . )
. .. |of the mechanical load (high 32
HOB-83 of the load in Encoderunit | . ,
. bits) when the absolute system
rotation mode works in the rotation mode — I
(high 32 bits) ‘ =
Display of 1073741824 in reference
unit:
100 0
~ 1aCc
Single-turn Displays the absolute
P . e SHIFT
HOB-85 pos@on of t.he Reference unit mechanical position When the
load in rotation absolute system works in the 9y —, —, —, 1
mode rotation mode. =~ 157 1
SHIFT
— A 4
7N ' ' ,
1

4.3 Parameter Settings

Parameter settings can be performed through the keypad. For details on parameters, see "12.2 List of
Object Groups". The following figure shows how to change from position control mode to speed control
mode after the power supply is switched on.

Servo status display
Servo ready r ':l
O
0 MODE
JMODE
Parameter = 0 s
group H mr P H mn E
oy UL
J J
MODE| |SET
Parameter H 8 [nj
No. (] U U

Parameter

Parameter setting
completed

~/
DOWN

A
(]

<
MODE

is.,

dan

€

Figure 4-5 Procedure for parameter setting




4 Keypad Display and Operations

: Used to switch the keypad display mode and return to the previous menu.

" A"/" W": Used to increase or decrease the value of the blinking digit.

B " 44" Used to shift the blinking digit.

B " " Usedto save present setpoint or switch to the next menu.

After parameter setting is done, that is, "Done" is displayed on the keypad, press ~ to return to
parameter group display (interface of "H02-00").

4.4 User Password

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

B Setting the user password

The following figure shows how to set the password to "00001".

G
Power on

"Er.941"
displayed

L
Co

HD230) [=

N ’-;ET’-' l"l Last digit O

L’ U '_l' L’ !'.(’ blinking? dlspfye |

H e e HaHHE
lsﬁ l T button "SET"button

£S

Password "Error"
z. Error
l Power on again

User password "done" E
activated displayed d D ' '

l "MODE" button

Return to the
End interface of
H02-30.

Figure 4-6 Procedure for user password setting

To change the user password, input the present password first to authorize the access to parameter
setting, and then enter H02-30 again to set a new password according to the method described in the
preceding figure.

If the last digit does not blink, access to parameters is password protected. If the last digit blinks, no
password is set or a correct password has been entered.
NOTE
B Canceling user password

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

-117-



4 Keypad Display and Operations

4.5 General Functions

4.5.1 Jog

ACAUTION

The jog function requires the S-ON signal to be deactivated. Otherwise, jogging

cannot be executed.

Users can perform trial running on the servo motor and the servo drive through jogging.

B Operating process

Start

Power on
C ]

v '-' I
Enter the ' , ,-

-

interface for '.
setting "HOD-11".
,
“SET” button p— V-SET p— \;/
v
Set the initial , , —,, ,' ,
g I
l J
"UP/DOWN" button SHIFT/UP
STz
L) C )

Set the motor
jogging speed. ,- /-I\, ,-, '-,
l "SET" button sE#
The keypad )
cﬁsplayg "JOG", -, ,-'
pndiatingthe 1103
gize

and jog is available.

"UP/DOWN?" button

A 4

Make the motor
rotate forwardly/
reversely.?

End

Figure 4-7 Procedure for setting the jog function

Press A or W to increase or decrease the motor jogging speed. After exiting from the jog mode, the motor reverts

to the initial speed.
Press A or W to make the servo motor rotate in forward or reverse direction. After you release the button, the

servo motor stops immediately.
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4 Keypad Display and Operations

B Exiting from jog

Press to exit from the jog status and return to the previous menu.

4.5.2 Forced DI/DO Signals

There are five DI signals and three DO signals on the CN1 terminal. Users can assign DI/DO functions and
logics to parameters in group H03/H04 using the keypad (or host controller communication), so that the
host controller can control corresponding functions through the DI/DO signal output by the servo drive.

The servo drive also offers forced DI/DO function. The forced DI can be used to test the DI function of
the servo drive, and the forced DO can be used to check the DO signal connection between the host
controller and the servo drive.

B Definition of DI/DO functions

Code Name Function Description Remarks
Consisting of two digits which indicate DI terminal function
Functions of DI signals
Inactive - Servo motor disabled in | The S-ON function is active only in
local mode the non-bus control mode.
01 S-ON Servo ON . . . .
Active - Servo motor enabled in The corresponding DI logic must
local mode be level-triggered.
This function is active only in the
Active: Fault reset under local s tunction | W y!
non-bus control mode.
mode
02 ALM-RST Fault reset . Itis recommended the
Inactive: Fault not reset under local . .
corresponding DI logic be level-
mode .
triggered.
Overtravel prevention applies
when the mechanical movement is
14 b.OT Positive Active - Forward drive inhibited beyond the movable range.
limit switch | Inactive - Forward drive permitted | Itis recommended the
corresponding DI logic be level-
triggered.
Overtravel prevention applies
when the mechanical movement is
15 N.OT Negative | Active - Reverse drive inhibited beyond the movable range.
limit switch | |nactive - Reverse drive permitted | It is recommended the
corresponding DI logic be level-
triggered.
Inactive - Mechanical load beyond
31 HomeSwitch que the home switch range The corresponding DI logic must
switch Active - Mechanical load within the | be level-triggered.
home switch range
Active: Position locked after ) ded th
Emergency | stopping at zero speed Itis recommen edt .e
34 EmergencyStop ) ) corresponding DI logic be level
stop Inactive: Current running status )
triggered.
not affected
38 TouchProbel Touch Ina.ctive - Probe not triggered The probe logic.is only related to
probel | Active - Probe can be triggered the probe function (60B8h).
39 TouchProbe2 Touch InaFtive - Probe not tri%gered The probe logic.is only related to
probe2 | Active - Probe can be triggered the probe function (60B8h).
Functions of DO signals
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4 Keypad Display and Operations

Code

Name

Function

Description

Remarks

01

S-RDY

Servo ready

Active - Servo ready

Inactive - Servo not ready

The servo drive is ready to run.

02

TGON

Motor
rotating

Inactive - Absolute value of filtered
motor speed smaller than the
value of H06-16.

Active - Absolute value of filtered
motor speed reaching the value of
HO6-16.

09

BRK

Brake
output

Active: Brake signal outputted

Inactive: Brake signal not
outputted

10

WARN

Warning

Active - Warning occurred on the
servo drive

Inactive - No warning occurred on
the servo drive or the warning has
been reset

11

ALM

Fault

Active - Fault occurred on the servo
drive

Inactive - No fault occurred on the
servo drive or the fault has been
reset

25

CMP

Position
comparison

Active: Servo drive passing the
target position comparison point
Inactive: Servo drive not passing
the target position comparison
point

32

EDM

Safety
status

Active: STO function triggered

Inactive: STO function not
triggered

The EDM outputs active signals only
when the 24 Vinput voltages for
STO1 and STO2 are disconnected
simutaneously.

1 Forced DI function

When this function is enabled, all DI levels are controlled by HOD-18 (Forced DI value), which is not

related to the external DI signal status.




4 Keypad Display and Operations

B Operating process

(o= )

v
Set the DI
function and logic
according to
group HO3.

Y

Set HOD-17to lor
3to enable forced
DI function.

Y

Set HOD-18 to
define the high/low
level of the DI.

A

Monitor the DI
level state
through HOB-03.

A4

End

Figure 4-8 Procedure for setting forced DI function

Y Related parameter

Parameter No. . .
Settin Effective
Keypad | Software Name Value Range Function . 'g .
Condition Time

Side Tool Side

Default

0: No operation

1: Forced DI enabled, forced

DO disabled This parameter
F d DI/DO i dt lect| Duri
HOD-17 | 200D-12h oree . / 2: Forced DO enabled, forced 15 Used o selec urlvng Immediately| 0
selection . the forced DI/ running
DI disabled .
DO function.

3: Forced Dl and DO enabled
4: EtherCAT forced DO

HOD-18 is used to set the forced DI level. The display value is a hexadecimal, after being converted to a
binary, the number "1" indicates high level and the number "0" indicates low level.

The Dl logic is defined by parameters in group H03. The DI level status is monitored by HOB-03 and
displayed on the keypad. The value of HOB-03 (Monitored DI signal) read through the software tool is a
hexadecimal.

B Example

To activate the function assigned to DI1 and deactivate functions assigned to DI2...DI5, set as follows (logic
of all the five DIs being "active low"):

As the number "1" indicates high level and "0" indicates low level, the binary value is "11110", which
corresponds to the hexadecimal number "1E". Therefore, set the value of HOD-18 (Forced Dl value) to
"1E" through the keypad.
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4 Keypad Display and Operations

«

1 1 1 1 0 Level

DI5 DI4 DI3 DI2 D1
Figure 4-9 Description of the setpoint of HOD-18
Monitoring the DI level status through HOB-03:

If the DI function is normal, the display value of HOB-03 is always the same as that of HOD-18.

In this case, DI1 is displayed as low level and DI2 to DI5 are displayed as high level on the keypad, and
the value of HOB-03 read through the software tool is 1E (hexadecimal). The keypad displays as follows.

UH:“
.00, ]

High High High High Low
1 1 1 1 0

DIl

b
0,0,

7
.

Figure 4-10 DI level status corresponding to HOB-03

B Exit

The forced DI function is not retentive upon power-off. Normal Dls apply after restart, or you can set
HOD-17 (Forced DI/DO selection) to 0 (No operation) to return to the normal DI mode.

2 Forced DO function

After this function is enabled, all DO levels are controlled by HOD-19 (Forced DO value).

ACAUTION

In cases where the servo motor is used in vertical motion, if the brake output signal (FunOUT.9:
BK, brake output) is used, the brake is released and the load may fall. Therefore, take protective

measures on the machine to prevent falling.
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W Operating process

Start

Set the DO
function and logic
according to
group HO4.

Set HOD-17to 2 or
3 to enter forced
DO function.

1

Set HOD-19 to
activate or
deactivate the DO
function.

Monitor the DO
level status
through HOB-05.

End

Figure 4-11 Procedure for setting forced DO function

HOD-19 (Forced DO value) is used to set whether the DO function is active. The keypad displays the value
in hexadecimal, after being converted to binary, the number "1" indicates the DO function is active and
"0" indicates the DO function is inactive.

The DO logic is defined by parameters in group H04. The DO level status is monitored by HOB-05 and
displayed on the keypad. The value of HOB-05 (Monitored DO signal) read through the software tool is a
hexadecimal.

Example: To activate the DO function assigned to DO1 and deactivate DO functions assigned to
DO2...D03, set as follows:

As the number "1" indicates the DO function is active and "0" indicates the DO function is inactive, the
binary value is "110", which corresponds to the hexadecimal number "6". Therefore, set HOD-19 (Forced
DO value) to 6 through the keypad.

(I A
r
O

DO3 DO2 DO1

Figure 4-12 Description of the setpoint of HOD-19

-123-



4 Keypad Display and Operations

Monitoring the DO level status through HOB-05

If the logics of DO1 to DO3 are "active low", then DO1 is high level and DO2 to DO3 are low level, and
the corresponding binary number is "001". In this case, the value of HOB-05 (Monitored DO signal) read
through the software tool is 1 (decimal). The keypad displays as follows.

DO2
D?3 ‘ D?l

@@@@@
s

OO0 T 0 TDoTo o

Low Low High
0o 0 1

Figure 4-13 Display of HOB-05 when all DOs are "active low"

If the logics of DO1 to DO3 are "active high", then DO1 is low level and DO2 to DO3 are high level, the
corresponding binary number is "110", and the value of HOB-05 (Monitored DO signal) read through the
software tool is 6 (decimal). The keypad displays as follows.

DO2
D?3 ‘ D?l

@@@@@7
0. 0,0, 0. O,

Figure 4-14 Display of HOB-05 when all DOs are "active high"

B Exit
The forced DO function is not retentive upon power-off. Normal DOs apply after restart, or you can set

HOD-17 (Forced DI/DO selection) to 0 (No operation) to return to the normal DO mode.

3 EtherCAT-controlled forced DO function

After this function is enabled, all DO signal levels are controlled by 60FE-01h (Physical output).

In cases where the servo motor is used in vertical motion, if the brake output signal (FunOUT.9: BK,
brake output) is used, the brake is released and the load may fall. Therefore, take protective measures to
prevent falling.
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B Operating process

Set HOD-17to 4 to
enable bus forced

DO function.

Select the DOs fo bit16, bit17, and bit18 in 60FE-02h (Bt mask for
esetthrough | _ _ enabling physical output) are used to set

communication whether to control the output levels of DO1,
by 60FE-02h. D02, and DO3 through communication.

Set the output bit16, bit17, and bit18 in 60FE-01h (Physical output)

levelofthe | are used to set the output levels of DO1, DO2
selected DO and DO3 through communication.

through 60FE-01h.|

l

Monitor the DO
level status
through HOB-05.

End

Figure 4-15 Procedure for setting forced DO through EtherCAT

When 200D-12h is set to 4, 60FE (Digital output) can be used to set the DO level through EtherCAT.

Bit Related DO Physical Output Enable: 60FE-02h Physical Output: 60FE-01h

16 DO1 1: DO1 forced output enabled DO1 forced output (0: OFF, 1: ON)
17 D02 1: DO2 forced output enabled D02 forced output (0: OFF, 1: ON)
18 DO3 1: DO3 forced output enabled D03 forced output (0: OFF, 1: ON)

When 200D-12h is set to 4 and any bit among bit16 to bit18 of 60FE-02h is set to 1, the corresponding
forced DO is OFF.

The DO level status is monitored by HOB-05 and displayed on the keypad. The value of HOB-05 (Monitored
DO signal) read through the software tool is a hexadecimal.

Example: To make the output level of DO1 to DO3 be forcibly set by the EtherCAT bus, in which DO1
outputs low level and DO2 to DO3 output high level, set as follows:

Set 200D-12h to 4, 60FE-02h to 0x00070000 and 60FE-01 to 0x00060000, and monitor the DO level status
through HOB-05 (Monitored DO signal). The keypad displays as follows.

DO2
DO3 ‘ D(‘)l

0H
i

L], [

High High Low
1 1 0

[
O,

(I
0, 0,

Figure 4-16 Display of HOB-05 when DO signals are controlled by EtherCAT

W Exit

The EtherCAT-controlled forced DO function is not retentive upon power-off. Normal DOs apply after
restart, or you can set HOD-17 (Forced DI/DO selection) to 0 (No operation) to return to the normal DO
mode.
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5 Commissioning and Operation

Start

A

e  Check cable connections.
Pre-running | e  Check the ambient
check environment and the
machine.

e Switch on the power supply.

Poweron | == === - = - -~ - e Switch off the S-ON signal.

e  Startjogging using the keypad.
Startjogging | @ ——— ———— ——— —— — — e  Startjogging using Inovance
software tool.

e  Setcommon parameters.

Parameter setting| — - — — — - = == - = e  Setparameters related to each control
mode.
A e Runtheservodrive at low speed during

initial operation.

e  Setrelated parameters to achieve
desired performance.

e Perform commissioning on the servo
drive.

Servo running -

e  The S-ONsignalis switched off.

e Afaultoccurs.

e Thelimit switch signal is activated.
e  Emergency stop is applied.

Servostop | @ — — — — — — — — — — —— — —

End

Figure 5-1 Flowchart for setting the servo drive

-126-



5 Commissioning and Operation

5.1 Pre-running Check

Check the following items before operating the servo drive and the servo motor.

Table 5-1 Pre-running checklist

Record | No. Description

Wiring

1 | Power input terminals of the servo drive are connected properly.

2 | The servo motor UVW cables are connected in the correct phase sequence at both ends.

No short circuit exists in the power input terminals or the main circuit output terminals (U, V, W) of the
servo drive.

The control signal cables are connected properly. External signal cables such as brake and overtravel
prevention signals are connected properly.

5 | The servo drive and the servo motor are grounded properly.

6 | The stress on cables is within the permissible range.

7 | The connecting terminals are well insulated.

Environment and Mechanical Conditions

No unwanted objects (such as the cable end or metal filings) which may cause short circuit are
present inside or near the servo drive.

2 | The servo drive and the external regenerative resistor are placed on incombustible objects.

3 | The servo motor installation and the shaft and mechanical connections are reliable.

4 | The servo motor and the machine that the servo motor is connected to are ready to run.

5.2 Power-on

B Switching on the input power supply
The input terminals for single-phase 220 V power supplies are L1 and L2.

The input terminals for three-phase power supplies are L1/L2/L3 or L1C/L2C (control circuit power input
terminals) and R/S/T (main circuit power input terminals)

After switching on the input power supply, if the bus voltage indicator is in normal status and the keypad
displays "reset" — "ry" in sequence, it indicates the servo drive is ready to run and waits for the S-ON
signal to be sent from the host controller.

If the keypad keeps displaying "nr", see "10 Troubleshooting" for solutions.

If the keypad displays the fault code, see "10 Troubleshooting" for solutions.

B Deactivating the S-ON signal
Switch the servo state machine and deactivate the S-ON signal sent from the host controller.

Deactivate the DI enable signal or the internal auxiliary function enable signal.

5.3 Jogging

Perform jogging to check whether the servo motor rotates properly without unusual vibration or noise.
The jog function can be started using the keypad (jogging in the speed mode/jogging in the position
mode) or Inovance software tool (jogging in the speed mode).
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Q The acceleration/deceleration time constant of the speed/position reference can be set through

HO06-12 (2006-0Dh) in case of jogging mode.
NOTE

B Using the keypad (jogging in the speed mode)

Enter jogging in the speed mode by setting HOD-11 through the keypad, and the keypad displays the
default jogging speed, which can be modified by pressing [ /[ . Press  to enter the jogging status,
and the keypad displays "JOG". Power on the servo motor, and hold down [/ / ] to switch between

forward and reverse jogging as needed. Press  to exit from the jogging mode.

B Using Inovance software tool (jogging in the speed mode)

Open the "Speed JOG" interface in the software tool and set the jog speed. After switching the servo
status to ON, press the forward/reverse arrow displayed on the interface to switch between forward and
reverse jog as needed.

B Using the keypad (jogging in the position mode)

Enter jogging in the position mode by setting HOD-08 through the keypad, and the keypad displays the
default jogging speed, which can be modified by pressing ;[ / | .Press  to enter the jogging status,
and the keypad displays "JOG-P". Power on the servo motor, and hold down ] /] to switch between
forward and reverse jogging as needed. Press  to exit from the jogging mode.

Y Related parameters:

Setting
A . . . A .
H06-12 Name ccelera'tlon ramp time Condltlf)n ny con<:!|t|on Data ) Data Uintl6
of jog speed & Effective | & Immediately | Structure Type
Time
Related 0 to 65535
2006-0Dh | Access | RW | Mapping | Yes lslc?dee All Data Range (zms) Default| 10
Used to set the time constant for the servo motor to accelerate from 0 RPM to 1000 RPM.

5.4 General Parameter Settings

5.4.1 Direction of Rotation

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

Y Related parameters:

Setting
Condition At stop Data
H02-02 Name Direction of rotation . & - | Data Type | Uintl6
& Effective Structure
. Next power-on
Time
Related Dat
2002-03h| Access | RW | Mapping | -| oo All a8 101| Default | 0
Mode Range
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Defines the forward direction of the motor when viewed from the motor shaft side.

Value Rotation direction Remarks

Defines the CCW direction as the forward direction when a forward run

CCW as the forward . . . . -

0 . . command is received, indicating the motor rotates in the CCW direction when

direction . .
viewed from the motor shaft side.
Defines the CW direction as the forward direction when a forward run

CW as the forward

1 . . command is received, indicating the motor rotates in the CW direction when
direction . .
viewed from motor shaft side.

Reverse
direction
(cw)

Forward

direction w
(ccw)

Changes in the setpoint of H02-02 (2002-03h) do not affect the pulse output form or the positive/
negative attribute of monitoring parameters.

The "Forward drive" and direction of rotation in the overtravel prevention function are the same as the
settings in H02-02 (2002-03h).

5.4.2 Brake Settings

The brake is used to prevent the servo motor shaft from rotating when the servo drive is in the non-
operating state. This is to keep the motor and the mechanical load in locked positions.

Prevent the workbench from moving due to Servo motor

External external force. Servo motor Prevent movement
force > (with built-in due to gravity when
brake) the power supply is

turned off.
DR ]'l D
)
> o |

i

Figure 5-2 Application of the motor brake

ACAUTION

@ Use the built-in brake for position-lock in the stop state only.
@ The brake coil has no polarity.
@ After the servo motor stops, switch off the S-ON signal.

@ When the servo motor with built-in brake runs, the brake may generate a clattering sound. Such
sound can be considered normal.

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

1 Wiring of the brake

The motor brake input signal is connected without polarity differentiation. Users need to prepare a 24 V
power supply. The following figure shows the standard wiring of the brake signal (BK) and motor brake
power supply.
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Servo drive

— L1

u

Single-phase Noise v Motor
220 VAC ] filter . W
&

|
|
CN1 BK-RY :

DOx+(BK+) ﬁTMV i : Brake
+24v
DOxX-(BK-) &——

(Brake power
supply)

Figure 5-3 Wiring of the motor brake

Pay attention to the following precautions during wiring:

When deciding the length of the cable on the motor brake side, take the voltage drop caused by cable
resistance into consideration. The input voltage must be at least 21.6 V to enable the brake to work
properly. The following table lists brake specifications of Inovance servo motors.

Table 5-2 Brake specifications

. Supply . o
Holding Voltage Rated §0|l Excitation ol Release | Backlash
Motor Model Torque (Voo) Power | Resistance | Current Ve )| i (! )
. DC. + 70
(N-m) £10% W) Q) (£7%) (A)

MS1H1-05B/10B 0.32 6.1 94.4 0.25 <40 <20 <15
MS1H1-20B/40B

MS1H4-40B 1.5 9y 7.6 75.79 0.32 <60 <20 <15
MS1H1/H4-75B 3.2 10 57.6 0.42 <60 <40 <1.0
MS1H3-85B/13C/18C 12 19.4 29.7 0.81 <120 <60 <0.5
MS1H2-10C/15C/20C/25C 8 24 23 25 0.96 <85 <30 <0.5
MS1H2-30C/40C/50C 16 27 213 1.13 <100 <60 <0.5
MS1H3-29C/44C/55C/75C 50 40 14.4 1.67 <200 <100 <0.5

<> @ Do not share the same brake power supply with other devices. This is to prevent brake
malfunction due to voltage or current drop resulted from other working devices.

NOTE @ Itis recommended to use cables of 0.5 mm? and above.

2 Brake software setting

For the servo motor with brake, allocate DO function 9 (FunOUT.9: BK, brake output) to a certain DO (DO3
by default), and set the active logic of this DO.

Related DO function

Function No. | Name | Function Description

Inactive: The brake power supply is switched off and the brake applies. In this

Brake case, the motor is locked.
FunOUT.9 BK . o ) )
output | Active: The brake power supply is switched on and the brake is released. In this

case, the motor can rotate.

Depending on the present state of the servo drive, the working time sequence of the brake mechanism
can be divided into brake time sequence under normal state and brake time sequence under fault state.
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3 Brake time sequence under normal state

The brake time sequence under normal state is divided into the following two conditions:
Motor at a standstill: The actual motor speed is less than 20 RPM.

Motor rotating: The actual motor speed is equal to or higher than 20 RPM.

B Motor at a standstill

If the S-ON signal is OFF, and the present motor speed is less than 20 RPM, the servo drive acts according
to the brake time sequence for the motor at a standstill.

ACAUTION

@ When the brake output signal changes from OFF to ON, do not input a position/speed/torque
reference within the time defined by 2009-0Ah/2000-34h. Otherwise, reference loss or operation
error may occur.

€ When the motor drives a vertical axis, the load may move slightly due to the gravity or
external force. For the motor at a standstill, if the S-ON signal is off, the brake output will be off
immediately. However, within the time defined by H02-10 (2002-0Bh), the motor is still energized
to prevent the mechanical load from moving due to the gravity or external force.

[
1> e ON
|
S-ON OFF | | OFF
|
| ON !
|
Motor OFF | OFF
energized ‘ . '[4]H02-10(2002-0Bh)
| ON I
Brake output ‘
(BK) OFF | OFF
T TT
[2]*:—‘* ON (brake released) *:—"@]
K OFF (brake ! : :
Brake contactor applied) 1 ik OFF
| Lo
I b
Position/Speed/ 3] : ‘
Torque reference H | :
T
|
|
N
NI
Stop at zero speed
OFF OFF
Motor speed

Figure 5-4 Brake time sequence for motor at a standstill

[1] Forthe brake delay time, see "4 Keypad Display and Operations" for details.

[2] Thetimeinterval from the moment when brake output is on to the moment when the command is input must be
longer than the time defined by 2009-0Ah/2000-34h.

[3] Forthe motor at a standstill (motor speed less than 20 RPM), when the S-ON signal is off, the brake output will be
off immediately. You can set the delay from brake output OFF to motor de-energized through 2002-0Bh.
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Y¢ Related parameters:

Settin
Delay from brake . .g Any condition
Condition Data Data .
H02-09 Name output ON to . & - Uintl6
. & Effective . Structure Type
command received . Immediately
Time
. Related
2002-0Ah | Access | RW | Mapping | - Mode All Data Range| 0-500 (ms) | Default | 250

Defines the delay from the moment the brake output signal is on to the moment when the servo drive starts to

receive input commands after power-on.
Within the time defined by 2002-0Ah, the servo drive does not receive position/speed/torque references.

Setting
Delay from brake Condition | Any condition
Data Data .
H02-10 | Name | output OFF to motor & & - Uintl6
. . . Structure Type
de-energized Effective | Immediately
Time
. Related
2002-0Bh | Access | RW | Mapping | - Mode All Data Range | 50-1000 (ms) | Default | 150

Defines the delay from the moment the brake output signal is off to the moment when the motor enters

de-energized status.

B Motor rotating
If the S-ON signal changes from ON to OFF and the present motor speed is equal to or higher than
20 RPM, the servo drive acts according to the brake time sequence for the motor in the rotating state.

ACAUTION

@ When S-OFF changes to S-ON, do not input a position/speed/torque reference within the time
defined by 2009-0Ah/2000-34h. Otherwise, reference loss or operation error may occur.

@ If the S-ON signal is off during motor rotating, the servo motor enters ramp-to-stop state
as defined by 6085h, but the brake output signal will be off only after one of the following
conditions is met:

1) The motor has decelerated to the value defined by 2002-0Ch (Motor speed threshold at brake
output OFF in rotation state) when the time defined by 2002-0Dh (Delay from S-ON OFF to brake
output OFF in rotation state) is not reached.

2) The time defined by 2002-0Dh is reached, but the motor speed is still higher than the value of
2002-0Ch.

@ After the brake output signal changes from ON to OFF, the motor stays energized within the time
defined by 2002-0B to prevent the mechanical load from moving due to the gravity or external

force.
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B
ey ON
T
|
S-ON OFF | | OFF
|
| ON |
|
Motor OFF l OFF
energized | [ H02-10(2002-0Bh)
! ON | R
|
|
Brake output OFF ! ‘ OFF
(BK) f 1
m»o—o« ON (brake released) »l—}«[z]fJNZQOOZ-ODh)
| | [
OFF (brake : | : }
Brake contactor applied) 1 ! ! : OFF
‘ B
| |
Position/Speed/ L3y !
Torque reference ‘HUH‘ :

Motor speed H02-11(2002-0Ch)

Figure 5-5 Brake time sequence for motor in the rotating state

[1] For the brake delay time, see "4 Keypad Display and Operations" for details.

[2] Thetime interval from the moment when brake output is on to the moment when the command is input must be
longer than the value defined by 2009-0Ah/2000-34h.

[3] When the S-ON signal is switched off during motor rotating, you can set the delay for brake output OFF by
2002-0Ch and 2002-0Dh.

[4] The motor enters de-energized state only after the time defined by 2002-0Bh elapses upon brake output OFF.

Y Related parameters

Motor speed Setting
H02-11 | Name thresholdat.brake COI’ldItIF)I’l Anycond.|t|on Data ) Data Uintle
output OFF in the | & Effective | & Immediately | Structure Type
rotating state time
. Related
2002-0Ch | Access | RW | Mapping| - Mode All Data Range| 20-3000 (RPM) |Default| 30

Defines the motor speed threshold when the brake output signal is off during motor rotating.

Delay from S-ON Setting .
. Any condition
OFF to brake output | Condition Data Data .
H02-12 Name . . . & - Uintl6
OFF in the rotating | & Effective . Structure Type
. Immediately
state Time
Related 1-1000
2002-0Dh | Access |RW | Mapping | - All Data Range Default 500
Mode (ms)

Defines the delay from the moment the S-ON signal is off to the moment when brake output signal is off.

B Brake time sequence in quick stop

The states after quick stop can be divided into de-energized or position-lock depending on the stop
mode. For the de-energized state (605Ah < 4), the brake output condition is the same as the brake time
sequence under normal state (motor rotating).

B Brake time sequence under fault state

The servo drive faults are classified into level 1 faults (No. 1) and level 2 (No. 2) faults. For details, see
"10 Troubleshooting". The brake time sequences under fault state are divided into the following two
situations:
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1) No. 1 faults:

When a No. 1 fault occurs and the brake is used, the stop mode is forcibly set to "Dynamic braking stop,
keeping dynamic braking state", but the brake output condition is the same as the brake time sequence
under normal state (motor rotating).

2) No. 2 faults:

When a No. 2 fault occurs and the brake is used, the stop mode is forcibly set to "Ramp to stop, keeping
dynamic braking state", but the brake output condition is the same as the brake time sequence under
normal state (motor rotating).

@ Recommended setpoints:
When the brake is used, the setpoint of 6085h (Stop deceleration) must meet the following

ZQ requirement:

Deceleration time < 2002-0Dh
NOTE If the preceding requirement cannot be fulfilled, the deceleration command will be based on
2002-0Dh.

5.4.3 Regenerative Resistor Settings

When the motor torque direction is opposite to the direction of rotation, the energy is returned from the
motor to the servo drive, causing bus voltage rise. Once the bus voltage rises to the braking threshold,
the surplus energy must be consumed by a regenerative resistor. Otherwise, the servo drive will be
damaged.

The regenerative resistor can be a built-in or an external one. However, a built-in regenerative resistor
cannot be used together with an external one. The following table lists the specifications of the
regenerative resistor.

Table 5-3 Specifications of the regenerative resistor

Specifications of Built-in Regenerative Resistor Minimum Permissible
. Processable Resistance of External
Servo Drive Model . Power Regenerative Resistor (Q)
Resistance (Q) Pr (W) Power
r Pa (W) (H02-21)
SV660NS1R6I - - - 50
SV660NS2R8I - - - 45
SV660NS5R5I 50 50 25 40
SV660NSTR6I 20
25 60 30
SV660NS012| 15
SV660NT3R5I 100 60 30 80
SV660NT5R4| 100 60 30 60
SV660NT8RA4I 45
50 75 40
SV660NTO012I 40
SV660NTO171 35
SV660NTO0211 35 100 50
25
SV660NTO26I

S1R6 and S2R8 models do not have the built-in regenerative resistor. For these models, you need to
prepare an external regenerative resistor if required.
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B Without external load torque

The kinetic energy upon braking of a reciprocating motor motion is converted into electric energy and
fed back to the bus capacitor. When the bus voltage rises above the braking voltage threshold, the
regenerative resistor will consume the excessive feedback energy. The following figure shows the motor
speed curve in a no-load operation from 3000 RPM to a standstill.

Motor 4
speed
3000RPM L —
! Motor
! deceleration
| | — N
0 sl T t'
Motor | |
deceleration | |
-3000RPM |- — — — — — — — — — \
d

Reciprocating motor
motion cycle (T)

Figure 5-6 Motor speed curve without external load torque

M Energy data caculation

SV660NS1R6I and SV660NS2R8I models do not carry a built-in regenerative resistor. The energy that can
be charged by the capacitor is shown as follows. If the rotating energy of the servo motor and the load
exceed the regenerative energy that can be processed, connect an external regenerative resistor.

Servo Drive Model Processable Regenerative Energy Remark

SVGBONSI1RG 13.15 The input voltage of the main circuit

power supply is 220 VAC.

SV660NS2R8| 26.29

The following table lists the energy generated when a 220 V servo motor changes from no-load operation
at the rated speed to a standstill.

Braking Energy
Generated When Maximum Braking
Capacity Servo Motor Model Rotor Inertia | Changing From No- | Energy Absorbed
(W) ML * =% * ek _xxnnn J(10*kgm?) | load Operation at Rated | by the Capacitor
Speed to a Standstill Ec(J)
Eo(J)
MS1H1 MS1H1-75B30CB-*331Z 1.38 6.8
750 (low inertia, small 22.4
. MS1H1-75B30CB-*334Z 143 7.1
capacity)
MS1H2-10C30CB-*331Z
1000 MS1H2 1.87 9.2 26.7
i MS1H2-10C30CB-*334Z
(low inertia,
. . MS1H2-15C30CB-*331Z 26.7
1500 | medium capacity) 2.46 12.2
MS1H2-15C30CB-*334Z 47.7
MS1H3-85B15CB-*331Z 13.3 65.8
850 MS1H3 22.4
. . . MS1H3-85B15CB-*334Z 14 69.2
(medium inertia,
. . MS1H3-13C15CB-*331Z 17.8 88.0
1300 | medium capacity) 224
MS1H3-13C15CB-*334Z 18.5 91.5
MS1H4 MS1H4-75B30CB-*331Z 2 9.9
750 (medium inertia, . 22.4
small capacity) MS1H4-75B30CB-*334Z 2.012 9.9
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The following table lists the energy generated when a 380 V motor changes from no-load operation at
the rated speed to a standstill.

Braking E
raking nergy Generated e B i
Capacit Servo Motor Model oo | e S e g Frern Y- Energy Absorbed b
S Roto:lknert;a load Operation at Rated tr:ggCa acitor .
W) MSIH™ . J(107kgm’) Speed to a Standstill P
E
E.0) ()
MS1H2-10C30CD-*331Z
1000 1.87 9.2 34.3
MS1H2-10C30CD-*3347
MS1H2-15C30CD-*331Z
1500 MS1H2 2.46 12.2 34.3
l . . MS1H2-15C30CD-*3347
2000 inoe"éi'S;rt'a’ MS1H2-20C30CD-*331Z 3.06 15.1 50.4
2500 capacity) MS1H2-25C30CD-*331Z 3.65 18.0 50.4
3000 MS1H2-30C30CD-*331Z 7.72 38.2 50.4
4000 MS1H2-40C30CD-*331Z 12.1 59.8 82.7
5000 MS1H2-50C30CD-*3317 154 76.2 82.7
850 MS1H3-85B15CD-*3317 13.3 65.8 28.2
MS1H3-85B15CD-*3347 14 69.2 343
1300 MS1H3-13C15CD-*3317 17.8 88.0 34.3
MS1H3-13C15CD-*3347 18.5 91.5 34.3
MS1H3-18C15CD-*3317 25 123.6 50.4
1800 | mMs1H3
MS1H3-18C15CD-*3347 25.7 127.1 50.4
(medium .
. ) MS1H3-29C15CD-*331Z 55 271.98 50.4
2900 inertia,
. MS1H3-29C15CD-*3347 55 271.98 50.4
medium
sioo |copacity | MSIH3-44CISCD-"3317 | 889 439.6 82.7
MS1H3-44C15CD-*3347 88.9 439.6 82.7
5500 MS1H3-55C15CD-*3317 107 529.1 100.8
MS1H3-55C15CD-*3347 107 529.1 100.8
2500 MS1H3-75C15CD-*3317 141 697.3 100.8
MS1H3-75C15CD-*3347 141 697.3 100.8

If the time needed by the whole braking process is known (T), you can determine whether an external
regenerative resistor is required and calculate the power of the resistor needed by using the following

flowchart and formula.
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B Regenerative resistor selection

Determine the
reciprocating
motion cycle T (s).

!

Determine the Determine the motor speed based on actual
motorspeed | ——-—-—-—-————-—- ———— operating conditions or through reading Inovance
(RPM). software tool.

l

Determine the
load to motor
inertia ratio (N)

Determine the motion cycle based on
actual operating conditions.

77777777777777 See section "Inertia auto-tuning" for details.

l E = (N+1)E =(N+1)x 2L
= = X
Calculate the ' N 182
braking —— e - J represents the moment of inertia at no-load operation of the
energy E (J). motor shaft.

V represents the motor speed.
N represents the load to motor inertia ratio.

Determine the

energy absorbedby| — — — — —— —— —— ———— Determine the maximum braking energy that can be absorbed
the capacitor E (J) by the capacitor.
No Yes
The regenerative The regenerative
resistor is not resistor is
needed. needed.
Calculate the
2x(E,- E
power of the resistor - ————— P,= M
needed (P,). T
No Yes
Use the built-in Use the external
regenerative regenerative
resistor. resistor.

Use the external
regenerative
resistor with

70% derated (P,) |

A 4
> End <

Figure 5-7 Flowchart for selecting the regenerative resistor

@ Assume that the load inertia is motor inertia multiplied by N, the braking energy is (N + 1) x E,
when the motor decelerates from 3000 RPM to 0 RPM, the energy consumed by the regenerative
resistor will be (N+1) x E, - E¢ (unit: J) after deducting the energy (E.) absorbed by the capacitor.
Assume the reciprocating motion cycle is T, the regenerative resistor power needed will be 2 x [(N
+1) x Eo - EcJ/T.

@ Determine whether to use the regenerative resistor according to the preceding flowchart and set
H02-25 (Regenerative resistor type) accordingly.

7
NOTE

@ The resistor with an aluminum housing is recommended.
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¥¢ Related parameter

Parameter Setting

Name Value Range Function ..~ |Effective Time| Default
No. Condition

0- Reserved

_ |1: External, natural ventilation Defines the mode
Regenerative of absorbing and

2002h | 1A : i i At sto Immediatel 3
resistor type 2: External, forced air cooling releasing the braking p y
3: No regenerative resistor energy.
needed

Take the H1 series 750 W model as an example. Assume the reciprocating motion cycle (T) is 2s, the
maximum speed is 3000 RPM, and the load inertia is four times the motor inertia, the regenerative
resistor power needed will be as follows:

2x[(N+1) xEo-Ec]  2x[(4+1)x6.4-26]

P.= = =6W
b T 2

The calculation result is smaller than the processable capacity (P, =25 W) of the built-in regenerative
resistor, so a built-in regenerative resistor is sufficient.

If the inertia ratio in preceding example is changed to 10 times the motor inertia, and other conditions
remain the same, the regenerative resistor power needed will be as follows:

2x[(N+1)xEo-Ec]  2x[(10+1)x6.4-26]
Pp= = = ; =444W

The calculation result is larger than the processable capacity (P, = 25 W) of the built-in regenerative
resistor, so an external regenerative resistor is required. The recommended power of the external
regenerative resistor is P,/(1 - 70%) = 148 W.

1) Connection and setting of the regenerative resistor
B When using an external regenerative resistor

Use the external regenerative resistor with 70% derated, that is, P, = P,/(1 - 70%), and ensure the
resistance of the regenerative resistor is larger than the minimum permissible value. Remove the jumper
between terminals P and D, and connect the external regenerative resistor between terminals P and C.

Connect the regenerative
resistor between P and C.

A\

Figure 5-8 Connection of an extenal regenerative resistor

See "Table 3-6 Recommended main circuit cables" for cable information on terminals P and C.

Set 2002-1Ah to 1 or 2 based on the cooling mode of the regenerative resistor and set the following
parameters properly.
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Y¢ Related parameters

Parameter Settin Effective
Name Value Range | Unit Function . .g . Default
No. Condition Time
Minimum Displays the minimum
permissible - Non-settable erl:r)nisysible resistance of Model
2002h | 16h| resistance of [and model - P ) At display -
. the external regenerative dependent
regenerative |dependent .
. resistor.
resistor
Defines the power of the
external regenerative
Power of resistor used.
external Note: Model
2002h | 1Bh . 1-65535 W Atstop |[Immediately,
regenerative The power of the external dependent
resistor regenerative resistor used
cannot be smaller than the
calculated braking power.
Defines the resistance of
the external regenerative
resistor used.
Note:
Resistance The resistance of the
of external external regenerative Model
2002h | 1Ch 1-1000 Q ; Atstop |Immediatel
regenerative resistor (2002-1Ch) used P Yy dependent
resistor cannot be smaller than
the minimum permissible
resistance of regenerative
resistor (2002-16h).
Otherwise, Er.922.0 will
occur.

ACAUTION

@ Intemperatures within the operating temperature range of the servo drive, when the
regenerative resistor is used at the processable power (average value) under the rated capacity,
the temperature of the resistor will rise to above 120° C during continuous braking. To ensure
safety, cool the resistor down by forced air cooling or use a resistor with a thermal switch. For
load characteristics of the regenerative resistor, contact the manufacturer.

@ Set the resistance (2002-1Ch) and power (2002-1Bh) of the external regenerative resistor
properly. Improper settings will impact the performance.
@ When an external regenerative resistor is used, ensure the resistance of the external regenerative
resistor is larger than the minimum permissible value.

Set the heat dissipation coefficient based on the heat dissipation condition of the external regenerative

resistor.
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Y¢ Related parameter:

Parameter Value Settin
Name ! Unit Function l .g Effective Time| Default
No. Range Condition
Defines the heat dissipation
coefficient when an external
regenerative resistor is used.
Resistor heat The value cannot be higher than
2002h | 19h| dissipation | 10-100 | % | 30% when natural ventilation is Atstop | Immediately | 30
coefficient used.
The value cannot be higher than
50% when forced air cooling is
used.
@ The larger the heat dissipation coefficient is, the better the braking efficiency is.
€ When P, <P, and E, > E, use the built-in regenerative resistor. In this case, set H02-25 to 0.
NOTE € When E, < E¢, no regenerative resistor is required because the bus capacitor is sufficient to absorb

2) With external load torque and motor staying in the generating state

the braking energy. In this case, set 2002-1Ah to 3.

When the motor torque direction is the same with the axis rotating direction, the motor outputs
mechanical energy. In some special applications where the motor torque output is opposite to the
rotating direction, the motor is in power generating status and feeds the electric energy back to the

servo drive.

When the load is in continuous power-generating status, it is recommended to adopt the common DC

bus topology.

Motor
speed

External
load
torque

Motor
output
torque

A

M 7‘\/ -
I I I
I I I
I I I
I I I
I I I
I I I
I I I
I I I
I I I
I I I
N | .
| I I I
I I I I
< > > > >
Motor output Motor output Motor output Motor output
(generating) (motoring) (generating) (motoring)

Figure 5-9 Example of the curve with external load torque

Take the H1 series 750 W model (rated torque 2.39 N-m) as an example. When the external load torque is
60% of the rated torque and the motor speed is 1500 RPM, the power fed back to the servo drive is:
(60% x 2.39) x (1500 x 211/60) = 225 W. As the regenerative resistor is derated by 70%, the power of the
external regenerative resistor is: 225/(1 - 70%) = 750 W, with resistance being 50 Q.
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5.5 Servo Running

1) Switch on the S-ON signal.

When the servo drive is ready to run, the keypad displays "rn", but if there is no command input at this
moment, the servo motor will stay in the locked state, without rotating.

2) Aftera command is input, the servo motor starts rotating.

Table 5-4 Instructions for operating the servo drive

Record | No. Description

0 1 At initial operation, set a proper reference to make the motor run at low speed and check whether
the motor rotates properly.

0 5 Observe whether the motor rotates in the correct direction. If the direction of rotation is opposite
to the desired direction, check the input reference and reference direction.
If the direction of rotation is correct, observe the motor speed actual value in 200B-01h and the

O 3 .
average load rate in 200B-0Dh through the keypad or Inovance software tool.

0 4 After checking the preceding operating conditions, set related parameters properly to adapt the
motor to actual operating conditions.

O 5 | Perform commissioning on the servo drive according to the instructions in Chapter 6.

3) Power-on timing diagram

Power supply

I
|
setup |
i | |
Mainpower .| Reset 200-400 ms [1] ON
supply >
LL,L2 L |
| I
I T
Microprocessor Not tialioation: Working normally
crion working Inutua‘luzatlon. 2s
: ! 200ms
Servo drive I I
ready to output OFF ON
(ry) |
I
I
OFF ;Ai)ove 0s ON
S-ON )

—u—{-—‘ [2] OFF
Dynamic brake ON I

[
Motor OFF _.:_)About 100 ms oN

energized

Brake output
(BK)

Brake OFF (Brake applied) — -
contactor t

Position/Speed/ . ;
Torque Without reference \ ‘

references

I
|

OFF ' ON
|
|
|

ON (Brake released)

With reference

Figure 5-10 Power-on timing diagram

E

The reset time is determined by the setup time of the +5V power supply of the microprocessor.
The dynamic brake is included in the standard configuration.

TS

For brake contactor delay, see "4 Keypad Display and Operations” for details.

[4] When the brake function is not used, the command delay time is invalid.
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4) Timing diagram for stop upon warning or fault

B Fault 1: Coast to stop, keeping de-energized status

Fault occurs? Normal About 0.1 ms to 4 ms Fault
4) ﬂi

|

|

|

|

|

|

Absolute value of ‘

the motor speed 0 RPM
Motor X D ized
status Energized e-energize

Servoalarm  Non-fault

statusoutput  status Err (fault) status

Figure 5-11 Timing diagram of "coast to stop, keeping de-energized status" at No. 1 fault

B Fault 1 (without brake): Dynamic braking stop, keeping de-energized status

Fault occurs?  Normal Ab(t)ut40.lms Fault
—>» '<_ o4 ms

|
|
Absolute value of I 10RPM
the motor speed I ' 0 RPM
| |
| |
|
Motor X |
status Energized I De-energized
T
| |
| — |
servoalarm o faylt I Err (fault)
status output status | status
|
|
]
Dynamic brake output OFF ON OFF
(DB)

Figure 5-12 Timing diagram of "Dynamic braking stop, keeping de-energized status" at No. 1 fault (without
brake)
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B Fault 1 (with brake): Dynamic braking stop, keeping dynamic braking status

Fault occurs?

Absolute value of
the motor speed

Normal

D

About 0.1 ms

to4 ms

2002-0Ch

Fault

0RPM

I
o
b
Motor . I | D ized
status Energized | e-energize
I L
I
| I
[
Servoalarm  Non-fault L Err fault
status output status | ) status
| T
—
Dynamic brake
output (DB) OFF ON :
Delay for 2002-0Dh or speed léss
| than 2002-0Ch
Brake output e |
(BK) ON 1 OFF
T
! 1
il
T
Brake ;
| OFF (Brake applied
contactor ON (Brake released) ( pplied)

Figure 5-13 Timing diagram of "Dynamic braking stop, keeping dynamic braking status" at No. 1 fault (with
brake)

[1] For brake contactor delay, see "4 Keypad Display and Operations" for details.

B Fault 1 (without brake): Dynamic braking stop, keeping dynamic braking status

Faultoccurs?  Normal About 0.1 ms to Fault
—»| <« 4ms
(I
Absolute value of b
the motor speed : 0RPM
|
Motor i .
status Energized De-energized
|
Servoalarm  Non-fault
statusoutput  status Err (fault) status
Dynamic brake
output OFF ON
(DB)

Figure 5-14 Timing diagram of "Dynamic braking stop, keeping dynamic braking state” at No. 1 fault
(without brake)

B Fault 2 (without brake)
Coast to stop, keeping de-energized status, same as "Coast to stop upon No. 1 fault"

Dynamic braking stop, keeping dynamic braking status™
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Faultoccurs?  Normal About 0.1 ms

Absolute value of !
the motor speed

Motor

status Energized

> < to4 ms
|
|
\
: 0 RPM

Fault

De-energized

Servo alarm

Non-fault
status output status
Dynamic brake

output OFF
(DB)

Err (fault) status

ON

Figure 5-15 Timing diagram of "Coast to stop, keeping de-energized state" at No. 2 fault (without brake)
[1] After the dymanic brake is enabled

braking status'’

B Fault 2 (without brake): Ramp to stop or stop at emergency torque, keeping de-energized/dynamic

Fault occurs?

Normal About 0.1 ms

Fault
—»| <«— todms
[
[
Absolute value of I I"™\\_10RPM
the motor speed [
| | 0RPM
| |
| |
Motor Energized e
status Istop De-energized
|
|
Servo alarm Non-fault
status output status Err (fault) status
[
| ON
Dynamic brake OFF“
output 11 !
(DB)

Figure 5-16 Timing diagram of "Ramp to stop or stop at emergency stop torque, keeping de-energized
state" at No. 2 fault (without brake)
[1] After the dymanic brake is enabled
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B Fault 2 (with brake): Ramp to stop, keeeping dynamic braking status

Fault occurs?

Absolute value of

the motor speed 2002-0Ch
Ramp to
«Stop > |
!
Motor . 002-0Bh
status Energized ‘2‘ >
I I
I
Servoalarm  Non-fault |
statusoutput  status ‘
T
I
I

Dynamic brake
output
(DB)

Brake output
(BK)

Brake
contactor

Normal About 0.1 ms
—» [« todms

Fault

0RPM

De-energized

Err (fault) status

OFF |

ON

Delay for 2002-0Dh or speed less

than 2002-0Ch

OFF

D —

|

on |
I

ON(Brake ;

released)

OFF (Brake applied)

Figure 5-17 Timing diagram of "Ramp to stop, keeping dynamic braking state" at No. 2 fault (with brake)

[1] For brake contactor delay, see "4 Keypad Display and Operations" for details.

When a No. 3 warning occurs on the servo drive, such as Er.950.0 (Forward overtravel warning) and
Er.952.0 (Reverse overtravel warning), the servo drive stops as shown in the following figure.

B Overtravel warning

Stoppinf at zero speed as defined by 6085h if the brake function is enabled, keeping position lock status

Stopping at zero speed if the brake function is not enabled, keeping position lock status

bout 0.1 ms
Fault occurs? Normal |About0.1 msto4 ms Warning to4 ms Normal
<—>I >
' |
Absolute value of I |
the motor speed |
I\ 10 RPM |
[t 0RPM |
[ | |
| ON | |
Ramp to stop/ |
Stop at zero speed OFF OFF :
' |
|
: ON !
Position lock |
status OFF | OFF
P —
! |
| |
Motor ) [
status ) T
: Energized |
|
| |
Servo alarm -
status output Non-warning Warning Non-warning
status status status
Brake output
(BK) ON
Brake
contactor

ON (Brake released)

Figure 5-18 Timing diagram for warnings that cause stop
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Except Er.950 and Er.952, the other warnings do not affect the operating status of the servo drive. The
timing diagram upon occurrence of these warnings is as follows:

B Warnings that do not cause stop

Warning occurs? ~ Normal Warning Normal

| |
| |

Absolute value of | |

the motor speed | Speed I
| unchanged I
| |
| |

Motor ;
status ‘
‘ Energized :
I
| About 0.1 ms to 4 ms I About 0.1 msto 4 ms
<« ) <« )
Servo alarm Non-warning Warning | Non-warning
status output status status status
Brake output
(BK) ON
Brake
contactor ON (Brake released)

Figure 5-19 Timing diagram at warnings that do not cause stop

H Fault reset

ON
S-ON OFF
|
1] I
|
Fault reset Not Not
enabled Enabled : enabled
|
: About 3 ms |
Servo fault ¢ ) Rdy | Run
status output Err (fault) status status | status
1 |
| |
|
I .
Motor De-energized Energized
status I
| |
|
Stop upon | "Stop upon fault"
Stop upon fault fault | cleared
1
|
Brake output OFF ON
(BK)
|
| 4—2]
> ON (Brake released
Brake OFF (Brake applied) ( )
contactor |
|
| Bl
age . <_> .
Position/Speed/ Without | With
Torque references reference | reference

Figure 5-20 Timing diagram of fault reset

[1] The fault reset signal is edge-triggered.
[2] For brake contactor delay, see "4 Keypad Display and Operations" for details.

[3] The command delay is invalid when the brake function is not enabled.
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5.6 Servo Stop

The stop modes can be coast to stop, stop at zero speed, ramp to stop, stop at emergency torque, and
dynamic braking stop. The stop status can be de-energized status, position lock status, and dynamic
braking status. See the following table for details.

Table 5-5 Comparison of stop modes

deceleration time is affected by mechanical
inertia and friction.

Stop Mode Description Feature
The servo motor is de-energized and
& This mode features smooth deceleration and
decelerates to 0 RPM gradually. The - .
Coast to stop small mechanical impact, but the deceleration

process is slow.

Stop at zero speed

The servo motor decelerates immediately to
0 RPM and stops.

This mode features quick deceleration, but the

mechanical impact is large.

Ramp to stop

The servo motor decelerates to 0 RPM
smoothly upon receiving position/speed/
torque references.

This mode features a smooth and controllable
deceleration process with small mechanical
impact.

Stop at emergency
torque

The servo drive outputs a reverse braking
torque to stop the motor.

This mode features quick deceleration, but the
mechanical impact is large.

Dynamic braking
stop

The servo motor is in the dynamic braking
status.

This mode features quick deceleration, but the
mechanical impact is large.

Table 5-6 Comparison of stop status

Stop Status

Description

De-energized

The motor is de-energized after it stops rotating, and the motor shaft can be rotated freely.

Position lock

The motor shaft is locked and cannot be rotated freely after the motor stops rotating.

Dynamic braking

The motor is de-energized after it stops rotating, and the motor shaft cannot be rotated freely.

The servo drive stops under the following situations:

W S-ONOFF

Switch off the S-ON signal through communication, and the servo drive stops according to the stop

mode at S-ON OFF.
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¥t Related parameters:

Setting
Condition | Atstop & Data
HO2- N St de at S-ON OFF - Data T Int16
02:05 ame Op modea & Effective | Immediately | Structure atafype | n
Time
. Related
2002-06h | Access | RW | Mapping | No Mode All Data Range | -3to+1 | Data Type 0
Defines the deceleration mode of the servo motor for stopping rorating and the servo motor state after stops due to
S-ON OFF.
Setpoint Stop mode

-3 Stop at zero speed, keeping dynamic braking status
-2 Ramp to stop as defined by 6084/609A, keeping dynamic braking status
-1 Dynamic braking stop, keeping dynamic braking status

0 Coast to stop, keeping de-energized status
Ramp to stop as defined by 6084/609A, keeping de-energized status

Set a proper stop mode according to the mechanical condition and operating requirements.

After the brake output function is enabled, the stop mode at S-ON off is forcibly set to "Ramp to stop as defined by
6085h, keeping dynamic braking status".

Setting
Name Disable operation option Conditif)n At stop & Data i Data Type | Int16
code & Effective | Atstop | Structure
605Ch .
Time
Related
Access RW Mapping NO Mode ALL  |Data Range|-4to+1| Default 0
Defines the deceleration mode of the servo motor for stopping rotating and the servo motor state after stops due to
S-ON OFF.
Value Stop Mode

-4 Ramp to stop as defined by 6085h, keeping dynamic braking status

-3 Stop at zero speed, keeping dynamic braking status
-2 Ramp to stop as defined by 6084/609A, keeping dynamic braking status
-1 Dynamic braking stop, keeping dynamic braking status

0 Coast to stop, keeping de-energized status
Ramp to stop as defined by 6084/609A, keeping de-energized status

Set a proper stop mode based on the mechanical condition and operating requirements.

After the brake output function is enabled, the stop mode at S-ON off is forcibly set to "Ramp to stop as defined by
6085h, keeping dynamic braking state".

<

@ The stop mode can be set in H02-05 or 605C. If the value of H02-05 or 605C changes, the value of 605C

or H02-05 also changes.
NOTE
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B Stopat

fault

The stop mode varies with the fault type. See "10 Troubleshooting” for details.

¥¢ Related parameters:

Setting
St deatNo. 1 Conditi At stop & Dat.
H02-08 | Name | “ropmodeattio ondition Stop ata ~ | pataType | Uintl6
fault & Effective | Immediately | Structure
Time
Related
2002-09h | Access | RW |Mapping| RPDO ;deee All Data Range | 0-2 Default 2
Defines the deceleration mode of the servo motor for stopping rotating and the servo motor state after stops due to
a No. 1 fault.
Value Stop mode
0 Coast to stop, keeping de-energized status
1 Dynamic braking stop, keeping de-energized status
2 Dynamic braking stop, keeping dynamic braking status

After the brake output function is enabled, the stop mode at No. 1 fault is forcicly set to "Dynamic braking stop,

keeping dynamic braking state".

Setting
m No. 2 iti A
H02-06 Name "o ?adueltat ° g(;rf]fiﬂi/z Imrfwset(j)iZtge‘ly StI’?JaCttTJ re ) DataType | Intl6
Time
2002-07h | Access RW Mapping | - R;lezd ALL RZ?‘nt;e E;O Default 2
Defines the deceleration mode of the servo motor for stopping rotating and the servo motor state after stops due to
a No. 2 fault.
Value Stop Mode

-5 Stop at zero speed, keeping dynamic braking status

-4 Stop at emergency torque, keeping dynamic braking status

-3 Ramp to stop as defined by 6085, keeping dynamic braking status

-2 Ramp to stop as defined by 6084/609A, keeping dynamic braking status

-1 Dynamic braking stop, keeping dynamic braking status

0 Coast to stop, keeping de-energized status

1 Ramp to stop as defined by 6084/609A, keeping de-energized status

2 Ramp to stop as defined by 6085, keeping de-energized status

3 Stop at emergency torque, keeping e-energized status

After the brake output function is enabled, the stop mode at No. 2 fault is forcibly set to "Ramp to stop as defined

by 6085h, keeping dynamic braking status”.
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Setting
Condition | At stop & Data
Name Fault reaction option code . P - Data Type | Int16
& Effective | Atstop | Structure
605Eh .
Time
. Related
Access RW Mapping NO Mode ALL Data Range|-5to +3| Default 2

Defines the deceleration mode of the servo motor for stopping rotating and the servo motor state after stops at a
No. 2 fault.

Value Stop Mode
-5 Stop at zero speed, keeping dynamic braking status

-4 Stop at emergency torque, keeping dynamic braking status

-3 Ramp to stop as defined by 6085, keeping dynamic braking status

-2 Ramp to stop as defined by 6084/609A, keeping dynamic braking status

-1 Dynamic braking stop, keeping dynamic braking status

0 Coast to stop, keeping de-energized status

1 Ramp to stop as defined by 6084/609A, keeping de-energized status

2 Ramp to stop as defined by 6085, keeping de-energized status

3 Stop at emergency torque, keeping e-energized status

After the brake output function is enabled, the stop mode at No. 2 fault is forcicly set to "Ramp to stop as defined by
6085h, keeping dynamic braking status".

[Q@ @ The "Stop mode at No. 2 fault " can be set in H02-06 or 605E. If the value of H02-06 or 605E changes,
the value of 605E or H02-06 also changes.
NOTE
B Stop at overtravel
Definition of terms:
"Overtravel": The distance of the mechanical movement exceeds the designed range of safe movement.

"Stop at overtravel": When the motion part moves beyond the range of safe movement, the limit switch
changes the signal level on the digital input, and the servo drive forces the motor to stop.

¥¢ Related parameters:

Setting
A
H02-07 Name Stop mode at Condition & tstovp & Data - Data Uintl6
overtravel . Immediately | Structure Type
Effective Time
2002-08h | Access | RW |Mapping| - | Related Mode All Data Range 0-7 Default 1

Defines the deceleration mode of the servo motor for stopping rotating and the servo motor state after stops due to
overtravel.

Value Stop mode

0 Coast to stop, keeping de-energized status

Stops at zero speed, keeping position lock status

Stop at zero speed, keeping de-energized status

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

Dynamic braking stop, keeping de-energized status

1
2
3
4 Ramp to stop as defined by 6085h, keeping position lock status
5
6

Dynamic braking stop, keeping dynamic braking status

7 Not responding to overtravel

When the servo motor drives a vertical axis, for the sake of safety, set 2002-08h to 1 to make the motor shaft stay in
the position lock status after overtravel occurs.

After the brake output function is enabled, the stop mode at overtravel is forcibly set to "Stop as defined by 6085h,

keeping position lock status".
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If the servo motor enters the overtravel status when driving a vertical axis, the workpiece may fall.

To prevent such risk, set 2002-08h to 1. When the workpiece moves linearly, install limit switches to
prevent mechanical damage. In the overtravel status, input a reverse run command to make the motor
(workpiece) run in the reverse direction.

Reduction Load
gear
Motorj C F

Servo drive
FuniIN.14:
P-OT DI
FuniIN.15:
N-OT DI

Figure 5-21 Installation of limit switches

To use the limit switch, allocate FunIN.14 (P-OT, positive limit switch) and FunIN.15 (N-OT, negative limit
switch) to two Dls of the servo drive and set the active logic of these Dls. This is to enable the servo drive
to receive the level signals that inputted from the limit switches. The servo drive enables or cancels the
stop-at-overtravel status based on the DI level status.

Y¢ Related DI functions

Function

No Name Function Description

Overtravel prevention applies when the mechanical movement is beyond the
Positive | movable range.

limit switch | Inactive: Forward drive permitted
Active: Forward drive inhibited

FunIN.14 | P-OT

Overtravel prevention applies when the mechanical movement is beyond the
Negative |Movable range.

limit switch | Inactive: Reverse drive permitted
Active: Reverse drive inhibited

FunIN.15 | N-OT

B Emergency stop

The emergency stop can be implemented through the following two methods:
1) FunIN.34: EmergencyStop

2) 200D-06h (Emergency stop)

Y¢ Related DI function

Function No. Name Function Description

Inactive: The servo drive keeps the present operating status.

FunIN.34 EmergencyStop Braking | Active: The servo drive stops according to the stop mode defined by
605Ah.
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¥¢ Related parameter

Setting . .
D Dat Dat
HOD-05 Name Emergency stop Condition & uring rummg ata - ata Uintl6
o & Immediately | Structure Type
Effective Time
200D-06h | Access | RW | Mapping | - | Related Mode - DataRange| 0-1 |Default| 0

Defines whether to enable emergency stop:

Value Description
0 No operation
1 Emergency stop enabled

When HOD-05 is enabled, the servo drive stops in the stop mode defined by 605Ch regardless of the operating state.

B Quickstop

Quick stop applies when bit2 (Quick stop) in the control word 6040h is set to 0 (Valid). The quick stop
mode is defined by 605Ah.

. . Setting .
k st t A dit Dat
Name Quick stop option Condition & ny condition ata VAR | DataType | Intl6
605Ah code Effective Time & At stop Structure
Access | RW | Mapping | No | Related Mode All Data Range | 0-7 Default 2

Value Stop mode
0 Coast to stop, keeping de-energized status
1 Ramp to stop as defined by 6084h/609Ah (HM), keeping de-energized status
2 Ramp to stop as defined by 6085h, keeping de-energized status
3 Stop at emergency torque, keeping de-energized status
4 N/A
5 Ramp to stop as defined by 6084h/609Ah (HM), keeping position lock status
6 Ramp to stop as defined by 6085h, keeping position lock status
7 Stop at emergency-stop torque, keeping position lock status

Defines the deceleration mode of the servo motor for stopping rotating and the servo motor state after quick stop.

When the brake function is enabled and the setpoint of 605Ah is less than 4, the stop mode is forced to "Ramp to
stop as defined by 6085h, keeping de-energized state".

B Halt
The halt function applies when bit8 in the control word 6040h is set to 1 (Valid). The halt mode is defined by 605Dh.
Setting
Conditi A diti Dat Dat
Name Stop option code ondi I_on ny condition ata VAR ate Int16
& Effective & At stop Structure Type
605Dh .
Time
. Related
Access | RW Mapping | No Mode All Data Range 1-3 Default 1

PP/PV/HM mode:

Defines the deceleration mode of the servo motor for stopping rotating and the servo motor state after halt.

Setpoint Stop mode
1 Ramp to stop as defined by 6084h/609Ah (HM), keeping position lock status
2 Ramp to stop as defined by 6085h, keeping position lock status
3 Stop at emergency-stop torque, keeping position lock status
PT mode:
Setpoint Stop mode
1/2/3 Ramp to stop as defined by 6087h, keeping position lock statestatus
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ACAUTION

Do not set the acceleration/deceleration time to an excessively small value. An excessively small
value will lead to an overlong stop distance, causing the risk of collision.

B Maximum time of ramp-to-stop

When the stop mode is set to "Ramp to stop as defined by 6084h/609Ah (HM)" or "Ramp to stop as
defined by 6085h", set the maximum time for ramp-to-stop through HOA-72 to prevent an overlong stop
distance caused by an excessively small deceleration setpoint. When 6084h/609Ah (HM) or 6085h is set
to an excessively small value, the stop deceleration is restricted by the setpoint of HOA-72.

HOA-72 | Name Maximum time Setting C.ondl.tlon& At sto.p& Data i Data Uintl6
for ramp-to-stop Effective Time Immediately | Structure Type
. Data 0-65535
200A-49h | Access | RW | Mapping | - Related Mode ALL Default| 10000
Range (ms)

Defines the maximum time taken by the motor in decelerating from 6000 RPM to 0 RPM when the stop mode is set to
"Ramp to stop as defined by 6084h/609Ah (HM)" or "Ramp to stop as defined by 6085h".

5.7 Conversion Factor Setting

Gear ratio refers to the motor displacement (in encoder unit) corresponding to the load shaft
displacement of one 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
mechanisms. Therefore, the gear ratio is related to the mechanical reduction ratio, mechanical
dimensions and motor encoder resolution. The calculation formula is as follows.

Motor encoder resolution

Gear ratio = Load shaft resolution
. Setting Condition & Data .
N G t - ARR | DataT Uint32
Index ame earratio Effective Time Structure ata fype n
6091h 0D data 0D default
Access - Mapping | Yes Related Mode All | Data Range Default
range value

Defines the proportional relation between the load shaft displacement designated by the user and the motor shaft
displacement.
The relation between motor position feedback (in encoder unit) and 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 (in reference unit/s) is as follows.

Load shaft speed x Gear ratio 6091h

Motor speed (RPM) = x 60
Encoder resolution

The relation between motor acceleration (RPM/ms) and the load shaft speed (in reference unit/s?) is as follows.

. Load shaft acceleration x Gear ratio 6091h 1000
Motor acceleration = X
Encoder resolution 60
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Number of Setting Data
Sub- Name gear ratio Condition & - - Data Type Uint8
. L Structure
index Oh sub-indexes Effective Time
Access RO ‘ Mapping ‘No Related Mode | - |Data Range - Default 2
Setti Duri
. © . |.ng ur.|ng Data Data .
Name Motor revolutions Condition & running & - Uint32
L . Structure Type
Sub- Effective Time | Immediately
index h Data lto Depending on
Access | RW |Mapping|RPDO | Related Mode - 2 .. | Default encoder
Range |(2*-1) .
resolution
Setting During
Dat. Dat.
Name Shaft revolutions Condition & running & ata - ate Uint32
Sub- L ] Structure Type
. Effective Time | Immediately
index 2h
Data lto
Access | RW | Mapping | RPDO | Related Mode - Default 1
PPIng Range | (2*-1)

Take the ball screw as an example:

Minimum reference unit fc=1 mm

Lead pB =10 mm/r

Reduction ration=5:1

Inovance 23-bit serial-type motor encoder resolution P = 8388608 (PPR)

The position factor is calculated as follows:

Position _

Encoder resolution Px n

factor

pB

8388608 x 5

10

41943040

4194304

10

Therefore, 6091-1h = 4194304, and 6091-2h = 1, which means when the load shaft displacement is 1 mm,
the motor displacement is 4194304.

Reduce the values of 6091-1h and 6091-2h to a point where there is no common divisor, and take the
final value.




6 Gain Tuning

6 Gain Tuning

6.1 Overview

Set the gain parameters of the servo drive to proper values so that the servo drive can drive the motor as
quick and accurate as possible based on internal references or commands sent from the host controller.

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

Figure 6-1 Example of gain settings
The gain is defined by the combination of multiple mutually-affected parameters (including position
loop gain, speed loop gain, filter and inertia ratio). Set these parameters to proper values to keep a
balanced performance.

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

The following figure shows the general procedure for gain tuning.

Start

it

. Use offline or online inertia
Ine{ﬁ'siium" ——mmm e ——— - auto-tuning. See section
& "Inertia Auto-tuning" for details.
Gain See sections "Instructions for ETune
auto-tuning| T oo Operations" and "Instructions for STune
g Operations" for details.
Yes
No

If gain auto-tuning cannot
Manual gain fulfill the application needs,
T perform manual gain tuning.

tuning
See section "Manual Gain
Tuning" for details.

Yes
No
Vibration Perform vibration suppression
suppression| | 777 when vit?ratilor'l oceurs. o

See section "Vibration Suppression
for details.

End

Figure 6-2 General procedure for gain tuning
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Table 6-1 Gain tuning procedure

Gain Tuning Procedure Description Reference
Offline The servo drive calculates the inertia ratio automatically. 6.2.1
Inertia
1
auto-tuning Online The host control!er sends a commfand tp ma.ke.the mojcor rotate, 622
and the servo drive calculates the inertia ratio in real time.
The servo drive automatically generates a set of gain values that
2 Gain auto-tuning PR -y generat & 6.3/6.4
match the inertia ratio (the inertia ratio must be set correctly).
If gain auto-tuning cannot fulfill the application needs, adjust the
Basic gain & & PP »acl 6.5.1
auto-tuned values manually.
Reference . -
filter Filters the position, speed, and torque references. 6.5.3
Feedforward
) . Improves the follow-up performance. 6.5.4
3 Manual gain gain
tuning Pseudo . _—
. ; Improves the anti-interference capacity in the low frequency
differential L 6.5.5
range through adjusting the speed loop control mode.
regulator
Torque
disturbance | Improves the capacity in resisting the torque disturbance. 6.5.6
observer
Mechanical . .
The mechanical resonance is suppressed through the notch. 6.7.1
resonance
4 Vibration
suppression Low-
frequency | The low-frequency resonance is suppressed through the filter. 6.7.2
resonance

6.2 Inertia Auto-tuning

The load inertia ratio (2008-10h) is calculated by using the following formula.

Load inertia ratio =

Total moment of inertia of the mechanical load

Moment of inertia of the motor

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

The load inertia ratio can be set manually or set automatically through inertia auto-tuning of the servo

drive.

The servo drive supports two inertia auto-tuning methods:

1) Offline inertia auto-tuning

Enable inertia auto-tuning (200D-03h), and make the motor rotate by pressing

on the keypad to

perform inertia auto-tuning. This kind of auto-tuning mode does not involve the host controller.

2) Online inertia auto-tuning

The host controller sends the auto-tuning command to the servo drive, and the servo motor executes
inertia auto-tuning. This kind of auto-tuning involves the host controller.
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@ The following requirements must be met to ensure a correct calculation of the load inertia ratio:
1) The actual maximum motor speed is higher than 150 RPM.
2) The actual acceleration rate during acceleration/deceleration is higher than 3000 RPM/s.
3) The load torque is stable without dramatic changes.
O% 4) The actual inertia ratio does not exceed 120.

NdTE @ If the actualinertia ratio is large but the gain is low, the motor may not be able to reach the maximum
speed and acceleration rate as required because motor actions are slowed down. In this case,
increase the speed loop gain (2008-01h) and perform auto-tuning again.

@ If vibration occurs during auto-tuning, stop inertia auto-tuning immediately and reduce the gain.

@ Inertia auto-tuning may fail if the backlash of the transmission mechanism is too large.

6.2.1 Offline Inertia Auto-tuning

1) Inthe parameter display mode, switch to HOD-02 and press  to enable offline inertia auto-tuning.

Y Related parameter

Offline inertia Setting . . Related
Name . .\ During running -
auto-tuning Condition Mode
HOD-02 -
Effective
Value Range - Unit - Tim:av Immediately Default -

In the parameter display mode, switch to HOD-02 and press ~ on the keypad to enable offline inertia auto-tuning.

Confirm the following items before performing offline inertia auto-tuning:
The motor travel distance must meet the following requirements:

B Atravel distance of more than one revolutions in either forward or reverse direction is available
between the limit switches.

Before offline inertia auto-tuning, ensure limit switches are installed to the machine and a travel distance
of more than one revolutions is reserved for the motor. This is to prevent overtravel during auto-tuning,.

B The required number of revolutions (H09-09) is fulfilled.

View the value of H09-06 (Maximum speed of inertia auto-tuning), H09-07 (Time constant for accelerating
to the maximum speed during inertia auto-tuning), and H09-09 (Number of motor revolutions for a
single inertia auto-tuning) to ensure the motor travel distance starting from the stop position is larger
than the value of H09-09. If the motor travel distance is smaller than the value of H09-09, decrease the
value of H09-06 or H09-07 until the requirement is met.

2) Press J /, toexecute offline auto-tuning.

To stop the servo drive, release [ /. To start auto-tuning again, press [ / ] again. The operating

direction at start is determined by [ / . For applications requiring unidirectional motion, set H09-05
(Offline inertia auto-tuning mode) to 1 (Unidirectional).

Increase the stiffness level (H09-01) of the servo drive properly so that the actual motor speed can reach
the value defined by H09-06 (Maximum speed for inertia auto-tuning).

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

Switch off the L

S-ON signal.

HOD-02=1

<
<

A

Press { /< to make
the motor runin
the forward/reverse
direction.

|

Is the
display value
stabilized?

No

Hold the SET key

down to save the e

value to H08-15.

.

Press the MODE key
to finish inertia
auto-tuning.

End

The S-ON signal is set to OFF. The servo
driveisin "ry" status.

The value of HOD-02 displayed initially is
the present value of H08-15.

Operations vary with different offline inertia
auto-tuning modes.

The stabilized value is the auto-tuned value.

Hold the SET key down until the keypad displays

saved into HO8-15.

"SAVE", indicating the auto-tuned value is

Press the MODE key to exit from the interface of

Figure 6-3 Procedure for offline inertia auto-tuning

Y Related parameters

HOD-02, indicating inertia auto-tuning is done.

maximum speed during
inertia auto-tuning

to accelerate from
0 RPM to 1000 RPM.

Settin Effective
Para. No. Name Value Range Unit Function . .g . Default
Condition Time
Load moment of inertia Defines the load Durin
H08-15 ) 0to 120 1 |momentofinertia .g Immediately| 3
ratio . running
ratio.
0: Bidirectional Defires the offl
. efines the offline
Offline inertia auto- auto-tuning oenn g .
H09-05 . o - linertia auto-tuning Atstop |Immediately| 1
tuning mode 1: Unidirectional
; mode.
auto-tuning
Defines the maximum
Maximum speed of speed reference for
H09-06 | mum speed 100 to 1000 RpM [SPeedretere Atstop |Immediately| 500
inertia auto-tuning offline inertia auto-
tuning.
Time constant for Defines the time
accelerating to the needed for the motor
H09-07 'ne 20 to 800 ms Atstop |Immediately| 125
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. . Settin Effective
Para. No. Name Value Range Unit Function I .g . v Default
Condition Time
Defines the interval
Interval after an between two
H09-08 |individual inertia auto- |50 to 10000 ms . Atstop |Immediately| 800
. consecutive speed
tuning
references.
Number of motor Defines the
H09-09 |revolutions perinertia |0 to 100 r |maximum number of - - 1
auto-tuning revolutions.

6.2.2 Online Auto-tuning

ACAUTION

Before performing inertia auto-tuning, ensure the following conditions are fulfilled to ensure a
correct calculation of the load inertia ratio:

@ The load inertia changes quickly.
@ The load torque changes quickly.
€ The motor is running at a speed lower than 120 r/min.

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

@ The acceleration/deceleration torque is smaller than the unbalanced load/viscous friction torque.

The servo drive supports online inertia auto-tuning. The following figure shows the procedure for online
inertia auto-tuning.

Start

A4

Switchoffthe | o _ _ _ TheS-ONsignalis off and the keypad displays
S-ON signal. "ry", indicating the servo drive is ready.
A,
SetH09-03to | _ _ _ _ _ _ _ _ _ _ __ _ _ SetH09-03 to a non-zero value to enable
anon-zero value. inertia auto-tuning.

v

The S-ON signal is on and the servo drive
77777 — — ——— ———— receives the command sent from the host
controller to drive the motor to run.

Switch on the
S-ON signal.

A,
Input a command
through the host

controller to make
the motor rotate.

A,

h
lo(azfjlicr?elfttiz traiio The servo drive calculates the average value of

» P the load inertia ratio in real time and saves the
in real time. - ;
auto-tuned values into H08-15 every 30 min.

End

Figure 6-4 Procedure for online inertia auto-tuning
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@ H09-03 sets the updating speed of the load inertia ratio (H08-15) in real time.

1) H09-03 = 1: Applicable to applications where the actual load inertia ratio rarely changes, such as
machine tools and wood carving machines.

OQ 2) H09-03 = 2: Applicable to applications where the load inertia ratio changes slowly.

3) H09-03 = 3: Applicable to applications where the actual inertia ratio changes rapidly, such as material
handling manipulators.

NOTE
€ Do not use online inertia auto-tuning in applications involving hitting against limit switches and
press fitting.

Y Related parameter

Para. Setti Effecti
are Name Value Range Unit Function € |ng ?C e Default
No. Condition Time
o 0: Disabled Defines the
Online inertia 1: Enabled, changing slowly online inertia | During
H09-03 | auto-tuning . - . . Immediately 0
mode 2: Enabled, changing normally auto-tuning running
3: Enabled, changing quickly mode.

6.3 Instructions for ETune Operations

6.3.1 Overview

ETune is a wizard-type function designed to guide users to perform auto-tuning by setting the motion
profile and the desired response level. After the motion profile and the response level are set, the servo
drive will perform the auto-tuning to obtain the optimal gain parameters. The auto-tuned parameters
can be saved and exported as a recipe for use in other devices of the same model.

The ETune function is intended to be used in applications featuring slight load inertia changes.
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6.3.2 Description of Operations

1 Operation flowchart

Initialize the servo
drive parameters.

Y

Set the electronic gear
ratio to a proper value.

A

Click Usability
adjustment on the
menu bar and
click ETUNE.

‘
Bl

A J

Set the positive/

negativeli it position -
durin 'Og ing?
\\ gJogg //

in the position
setting interface.

<

Reduce the

gain. Yes

T~

_—

T

Y

Configure the mode
and the motion profile.

Click Next to start.

-

:

Bl

No

Save parameters.

T

Adjust the
response level.

mon Q\

g
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2 Detailed descriptions

1)

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

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

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

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

In the One-way reversal mode, the motor operates in the same way as that in the one-way forward
mode, but in the opposite direction.
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3)

4)

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

You can set the position and negative position limits by the following two methods.

Method 1:

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

Method 2:

Enter the positive and negative position limits directly.

Note: The difference value between positive and negative position limits must be larger than 1/8 of
one revolution. The larger the limit value, the better the adaptability of auto-tuned parameters, but
the longer time will ETune operation take.

Click Next to switch to the mode parameter setting interface. The adjustment mode is divided
into Positioning mode and Track mode. Inertia auto-tuning is optional. If you choose not to
perform inertia auto-tuning, set the correct inertia ratio first (the value of the inertia ratio can be
modified directly). You can adjust the response level and position filter time constant based on
the responsiveness needed and the position reference noise generated during operation. Then
configure the motion profile by setting the maximum speed, acceleration/deceleration time and
time interval for auto-tuning.
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5) Click Next to start auto-tuning.

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

B If you choose not to perform inertia auto-tuning on the start page, the servo drive starts gain tuning
directly after start-up.

6) During gain tuning, if you modify the Response fine-tuning coefficient and click Update, gain
tuning will be continued based on the fine-tuning coefficient entered. After gain tuning is done, you
can click DONE to save the parameters to EEPROM and export parameters as a recipe file.
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6.3.3 Precautions

The maximum speed and acceleration/deceleration time of the motion profile can be set as needed.
You can also increase the acceleration/deceleration time properly to enable quick positioning after
auto-tuning is done.

If the acceleration/deceleration time is set to a too small value, overload may occur. In this case,
increase the acceleration/deceleration time properly.

For vertical axis applications, take anti-drop measures before execution and set the stop mode upon
fault to "Stop at zero speed".

For the ball screw applications, if the tuning time is too long, shorten the stroke length.
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6.3.4 Troubleshooting

Fault Symptom

Cause

Measure

Ere61:
Auto-tuned gain
values too low

1) The vibration cannot be
suppressed.

1) Enable vibration suppression manually to eliminate the
vibration.

2) The positioning overshoot is
too large.

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

3) The reference is disturbed by
noise.

3) Modify the electronic gear ratio to improve the reference
resolution, or increase the reference filter time constantin
the parameter configuration interface.

4) The current fluctuates.

4) Check whether the current of the machine fluctuates
regularly.

Er600: Inertia
auto-tuning
failure

1) The vibration cannot be
suppressed.

1) Enable vibration suppression manually to eliminate the
vibration and perform ETune again.

2) The auto-tuned values
fluctuate dramatically.

2) Increase the maximum operating speed and decrease the
acceleration/deceleration time. In case of the ball screw,
shorten the stroke length.

3) The load mechanical
couplings are loose or the
mechanism is eccentric.

3) Rectify the mechanical fault.

4) Interruption occurs due to a
fault that occurs during
auto-tuning.

4) Clear the fault and perform ETune again.

5) The position reference filter
time is set to a too large value.

5) Decrease the setpoints of H05-04...H05-06, and perform
ETune again.

6.4 Instructions for STune Operations

6.4.1 Overview

STune performs gain auto-tuning based on the set stiffness level. It aims to fulfill the requirements of
rapidity and stability.

The STune function is enabled by default with H09-00 (Gain auto-tuning mode) being set to 4 (Normal
mode+inertia auto-tuning). The servo drive is turned off automatically 10 min after command input.

The STune function is intended to be used in applications featuring slight load inertia changes. For
applications featuring dramatic inertia changes or where inertia auto-tuning is unavailable (due to
operating speed too low or acceleration rate too small), disable the STune function after initial power-

on.




6 Gain Tuning

ACAUTION

If H09-00 (Gain auto-tuning mode) is set to 4 (Regular mode + Inertia auto-tuning) or 6 (Quick
positioning mode+Inertia auto-tuning), a load inertia auto-tuning through online inertia auto-

torque.

@ The load inertia changes quickly.
@ The load torque changes quickly.

tuning is required. Therefore, ensure the following conditions are met:

@ The motor is running at a speed lower than 120 r/min.
@ Acceleration/Deceleration is slow (lower than 1000 r/min per second).

@ The acceleration/deceleration torque is smaller than the unbalanced load/viscous friction

If the preceding conditions cannot be fulfilled, set the correct inertia ratio manually..

6.4.2 Description of Operations

1) Operation flowchart

Start

A4

Click Usability
adjustment on the
menu bar, and click

STUNE.

Set the gain tuning
mode.

A,

Switch on the S-ON

command.

Y
Adjust the stiffness
level during motor

the waveform during
operation.

No

Perform manual
gain tuning/
vibration
suppression.

<

A 4

End

Set the inertia ratio. -———

signal and input the -———-

rotating and observe -— ==

Input the inertia ratio directly or click Manual inertia tuning
to start inertia tuning.

When H09-00 is set to0, 1, or 2, manual inertia tuning is
required.When H09-00 is set to 3, 4, or 6, inertia auto-tuning
applies.

Enable the servo drive and input the command through the
host controller to make the motor rotate.

Observe the behavior during running, response time,positioning
time, and vibration status. Meanwhile, adjust the value of H09-
01 until desired performance is achieved.

Adjust the gain manually, see section "Manual Gain Tuning"
for details. For details on vibration suppression, see section
"Vibration suppression".
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2)

Detailed description

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

a) Select the gain auto-tuning mode. If H09-00 is set to 0, 1, or 2, set the inertia ratio before stiffness
adjustment. If the inertia is unknown, perform manual inertia tuning. If vibration occurs, reduce the
stiffness level before manual inertia tuning. If H09-00 is set to 3, 4, or 6, the inertia ratio needs no
setting. You can perform tuning through the wizard-type interface.

Mode Name Applicable Occasion
0 Invalid Manual gain tuning is needed.
1 Standard stiffness level mode Gain auto-tuning is performed based on the set stiffness level.
Gain auto-tuning is performed based on the set stiffness
2 Positioning mode level. This mode is applicable to occasions requiring quick
positioning.
Gain auto-tuning is performed based on the set stiffness level.
3 Interpolation mode+tinertia auto-tuning | Inertia auto-tuning is performed to suppress vibration. This
mode is applicable to multi-axis interpolation.
Gain auto-tuning is performed based on the set stiffness level.
4 Normal mode+Inertia auto-tuning Inertia auto-tuning is performed to suppress vibration. This
mode is applicable to trajectory tracking.
- . Gain auto-tuning is performed based on the set stiffness level.
Fast positioning mode+Inertia auto- . oo . . .
6 tunin Inertia auto-tuning is performed to suppress vibration. This
& mode is applicable to occasions requiring quick positioning.

b) Adjust the stiffness level gradually during operation of the load. The present stiffness level will be
written to the servo drive automatically. Keep monitoring the waveform during operation after
modifying the stiffness level (modify by one level each time) until the desired performance is
achieved.

c) Formode 4 and mode 6, H09-00 will be restored to 0 to exit from STune mode after running at a

speed above 100 r/min for 5 min.

If commissioning is done, you can set H09-00 to 0 to exit from STune in advance.

To modify the operating time of STune, set H09-37 (Vibration monitoring time) based on actual
applications.

d)

For mode 4 and mode 6, resonance suppression will be applied automatically when resonance
occurs on the servo drive. If resonance cannot be suppressed, set H09-58 (STune resonance
suppression reset) to 1 (Enable) to clear resonance suppression parameters, reduce the stiffness
level, and perform STune again.

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

Mode 4: Determine the minimum value of H08-02 (Position loop gain), set H09-00 of each axis to 0,
and set H08-02 of each axis to the same value.

Mode 6: Determine the minimum value of H08-43 (Model gain), set H09-00 of each axis to 0, and set

HO08-43 of each axis to the same value.
A CAUTION

along with the inertia ratio when the inertia ratio is higher than 13. In multi-axis trajectories,

j To ensure a stable operation of Mode 4 under default settings, gain parameters will be adjusted
different responses may be generated under the same stiffness level.
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6.4.3 Precautions

The value range of H09-01 (Stiffness level selection) is 0 to 41. The level 0 indicates the weakest stiffness
and lowest gain and level 41 indicates the strongest stiffness and highest gain. The following table lists
the stiffness levels for different load types.

Table 6-2 Application range of different stiffness levels (for reference only)

Recommended Stiffness Level Type of Load Mechanism
Level 4 to level 8 Large-scale machineries
Level 8 to level 15 Applications with low stiffness such as a conveyor
Level 15 to level 20 Applications with high stiffness such as a ball screw and direct-coupled motor

The servo drive supports five gain auto-tuning modes.

ACAUTION

@ 1f H09-00 (Gain auto-tuning mode) is set to 3, 4, or 6, the servo drive suppresses vibration by
performing inertia auto-tuning automatically within 10 min (or other time interval defined by
H09-37) after power-on or stiffness level setting, and then it exits from inertia auto-tuning. The
inertia auto-tuning function, once deactivated, cannot be activated again by setting H09-09 to 3,

4, orb6.
A @ In applications with slow acceleration/deceleration, large vibration, and unstable mechanical
couplings, do not set H09-00 to 3, 4, or 6.
@ In applications where the inertia does not change, set H09-03 (Online inertia auto-tuning mode)
to 1 (Enabled, changing slowly). In applications where the inertia changes quickly, set H09-03 to
3 (Enabled, changing quickly).
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M Standard stiffness level mode (H09-00 = 1)

The values of the 1st group of gain parameters (H08-00 to H08-02, HO7-05) are updated automatically
according to the stiffness level defined by H09-01 and saved into the corresponding parameters.

Table 6-3 Parameters updated automatically in the standard stiffness level mode

Para. No. Name
H08-00 Speed loop gain
H08-01 Speed loop integral time constant
H08-02 Position loop gain
HO7-05 Filter time constant of torque reference

B Positioning mode (H09-00 = 2)

On the basis of Table 6-3, the 2nd group of gain parameters (H08-03 to H08-05, HO7-06) are also updated
automatically according to the stiffness level defined by H09-01 and saved into the corresponding
parameters. In addition, the stiffness level of the position loop gain in the 2nd group of gain parameters
is higher than that in the 1st group of gain parameters by one level.

Table 6-4 Parameters updated automatically in the positioning mode

Para. No. Name Description

H08-03 2nd speed loop gain -

. . If H08-04 is fixed to 512.00 ms, the 2nd speed
2nd speed loop integral time

H08-04 loop integral action is invalid, and only
constant . . .
proportional control is used in the speed loop.
H08-05 2nd position loop gain -
HOT-06 Filter time constant of the 2nd ]

torque reference

Parameters related to speed feedforward are fixed to certain setpoints.

Table 6-5 Parameters with fixed setpoints in the positioning mode

Para. No. Name Value
H08-19 Speed feedforward gain 30.0%
feedf fi i
HO8-18 Speed feedforward filter time 0.50 ms
constant
Parameters related to gain switchover are fixed to certain setpoints.
Gain switchover is enabled automatically in the positioning mode.
Para. No. Name Value Description

In the positioning mode, switchover between the 1st gain set
(H08-00 to H08-02, HO7-05) and the 2nd gain set (H08-03 to
HO08-05, HO7-06) is active.

In other modes, the original settings are used.

HO08-08 | 2nd gain mode 1

In the positioning mode, gain switchover is active only if H08-09 is
H08-09 | Gain switchover condition 10 | setto10.
In other modes, the original settings are used.

) ) In the positioning mode, the gain switchover delay is 5.0 ms.
HO08-10 | Gain switchover delay 5.0ms o )
In other modes, the original settings are used.

In the positioning mode, the gain switchover level is 50.
HO08-11 | Gain switchover level 50

In other modes, the original settings are used.
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Para. No. Name Value Description
. ) . In the positioning mode, the gain switchover dead time is 30.
H08-12 | Gain switchover dead time 30 o )
In other modes, the original settings are used.

ACAUTION

A\

@ In the gain auto-tuning mode, parameters updated automatically along with H09-01 and those
with fixed setpoints cannot be modified manually. If you need to modify these parameters, set
H09-00 to 0 to exit from the gain auto-tuning mode first.

6.4.4 Resonance Suppression Parameters

When the H09-00 is set to 3, 4, or 6, automatic resonance suppression will be applied automatically.

When the load changes or the mechanical structure is re-installed, the system resonance frequency
changes accordingly. Set H09-58 to "Enable" and turn on the STune mode after clearing resonance
suppression parameters.

Setti
Para. No. Name Value Range | Unit Function © |ng Effective Time | Default
Condition
Phase modulation of Defines the phase of Durin
HO08-37 | medium frequency 90 to +90 °  |medium frequency running Immediately 0
suppression 2 suppression 2. &
Frequency of medium Defines the frequency Durin
H08-38 g y . 0 to 1000 Hz of medium frequency .g Immediately 0
frequency suppression 2 . running
suppression 2.
. . Defines the
Compensation gain compensation gain Durin
HO08-39 | of medium frequency |0 to 300 % P . & ‘g Immediately 0
. of medium frequency running
supression 2 .
suppression 2.
F fth Defi he f fi Duri
Hoo-18 | Freauency o the 3rd =0 to 8000 h, P8 ines the frequency o urlrwg Immediately | 8000
notch the 3rd notch. running
H09-19 Width level of the 3rd 01020 _ [Pefines the width level Durihg Immediately 5
notch of the 3rd notch. running
H09-20 Depth level of the 3rd 01099 ) Defines the attentuation Durlhg Immediately 0
notch level of the 3rd notch. | running
F fthe 4th Defines the fi fi Duri
Hog-p1 | 'cduencyotthe 50 to 8000 Hy | nesthelrequency ol DUTNG | o ediately | 8000
notch the 4th notch. running
Width f the 4th Defi he width Duri
H09-22 idth level of the 4t 0020 ] efines the width level urlhg Immediately 5
notch of the 4th notch. running
Depth f the 4th Defi h i Duri
H09-23 epth level of the 4t 0t 99 i efines the attentuation urlhg Immediately 0
notch level of the 4th notch. | running
0: Disable
1: Enable
ST -581i Duri
H09-58 une re%onance 0to1 _ After H09-58 is enabled, ur|!’1g Immediately 0
suppression reset H08-37...H08-39 and running
H09-18...H09-23 will be
cleared automatically.
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6.4.5 Solutions to Common Faults

B ER661: Gain too low

When the torque ripple detected by the servo drive exceeds the setpoint of H09-11 and becomes
uncontrollable, the stiffness level will be reduced automatically until reaching level 10 where ER661 is

reported.

1) For uncontrollable vibration, enable vibration suppression manually.

2) For current fluctuation, check whether the current of the machine fluctuates regulary.

Settin
Para. No. Name Description | Value Range | Default | Unit |Length . .g Effective Time
Condition
Phase modulation of During
H08-37  |medium frequency - -90 to +90 0 ° 16 bits . Immediately
suppression 2 running
Frequency of .
. . During .
H08-38  |medium frequency - 0to 1000 0 Hz |16 bits runnin Immediately
suppression 2 &
Compensation
in of medium Duri
Hog-39 |54!N o1 Mmediu - 0t0 300 0 1 |16bits) "8 | immediately
frequency running
supression 2
STune resonance |0: Disable Durin
Hoo-58 | UM res 0tol 0 1 |16bits| "8 | immediately
suppression reset |1: Enable running

6.5 Manual Gain Tuning

6.5.1 Basic Parameters

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

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

Position
reference
input +

Position
feedback

Speed
feedforward

Position
loop
gain

feedback

Torque

”| feedforward |

Speed loop

Speed

gain

Speed loop

filter

calculation

Speed

A 4

integral time_|
constant

Current
feedback|

Current
loop
control

Motor

Encoder

Figure 6-5 Basic control diagram

The response level of the inner loop must be higher than that of the outer loop. Otherwise, the system
may become unstable.
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The default gain of the current loop is already set with the highest level of response, avoiding the need
for adjustment. It is only needed to adjust the position loop gain, speed loop gain and other auxiliary
gains. When executing gain tuning in the position control mode, increase the speed loop gain as well
after increasing the position loop gain, and ensure the response level of the position loop is lower than
that of the speed loop to keep the system stable.

The following table shows how to adjust the basic gain parameters.

Table 6-6 Adjustment of gain parameters

Para.
Step No Name Description

@ Parameter function:

Defines the maximum frequency of the speed loop in following the variable speed
references.

If the average load inertia ratio (H08-15) is set properly, the maximum following
frequency of the speed loop can be equal to the value of H08-00 (Speed loop gain).

Speed reference
Increase the value of H08-00 —— Actual speed

1 | Hosop | SPeed / _\ :>
loop gain

@ Adjustment method:

Increase the value of H08-00 without incurring noise or vibration. This helps shorten
the positioning time and improve speed stability and follow-up characteristics.

If noise occurs, decrease the value of H08-00.
If mechanical vibration occurs, enable the resonance suppression function (see "6.7

Vibration Suppression").

@ Parameter function:
Eliminates the speed loop deviation.

Speed reference
Decrease the value of H08-01 — Actual speed

/’/
Speed € Adjustment method:
5 | HO8.01 il:?epgral Select the value according to the following formula:
time 500 < H08-00 x H08-01 < 1000

constant | For example, if H08-00 is set to 40.0 Hz, H08-01 must meet the following requirement:
12.50 ms < H08-01 = 25.00 ms

Decreasing the setpoint of H08-01 strengthens the integral action and shortens the
positioning time, but a too small setpoint may cause mechanical vibration.

Do not set H08-01 to a too large value. Otherwise, the speed loop deviation cannot be
cleared to zero.

When H08-01 is set to 512.00 ms, the integral action is deactivated.
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6 Gain Tuning

Para.
Step Name Description
No.
@ Parameter function:
Defines the maximum frequency of the position loop in following the variable
position references.
Maximum following frequency of position loop = H08-02
Increase the value of Position reference
‘\ H08-00 andioz/—\:ctualsrieed
@ Adjustment method:
To ensure system stability, the maximum follow-up frequency of the speed loop must
3 | HO8-02 Posmor? be 3 to 5 times higher than that of the position loop. Therefore, the following formula
loop gain | myst be fulfilled.
3< 2 xTtx H8-00 <5
= Hog-02 *
For example, when H08-00 is set to 40.0 Hz, the position loop must meet the following
requirement:
50.2 Hz<H08-02 <83.7 Hz
Ad