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Disclaimer

The information in this manual was accurate and reliable at the time of its publication. Shanghai
Anpu Mingzhi Automation Equipment Co., Ltd. reserves the right to change the product specifications
described in this manual at any time without prior notice.

Trademark Rights
All proper names mentioned in this manual are the trademarks of their respective owners.
Customer service

Shanghai Anpu Mingzhi Automation Equipment Co., Ltd. is committed to providing quality customer
service and support for all of our products. Our goal is to provide our clients with the information

and resources they need in a timely and reliable manner. For quick service, we recommend that you
contact your local sales representative for order status and logistics information, product information
and documentation, as well as on-site technical support and applications. If you have special reasons
and cannot contact your sales representative, please use the following relevant contact methods:

If you need technical support, please contact: ama-support@moons.com.cn

Rev. 1.0 8

02/19/2024 @ 400-820-9661



M56S RS-485 Type User Manual

1 Introduction

1.1 About this manual

This manual is manual of M56S Series RS-485 AC Servo Driver.

It provides installation, configuration and basic operation of M56 servo unit.

This document is intended for qualified personnel who transport, assemble, and maintain this
equipment.

1.2 M56 Series RS-485 Documentation

This manual is part of a series of documents, the entire series consists of the following:

* M56S RS-485 Quick Start Guide. Basic setup and operation of the drive.
* MS56S RS-485 User Manual. Hardware installation, configuration and operation.
* Luna software user manual. Introduce how to use the Luna software.

1.3 Safety

To prevent hazards to people and damage to property, installation should only be performed by
qualified personnel.

C M56S series AC servo products use dangerous voltage. The drive must be properly grounded.

Before you install M56S series AC servo products, please read the product manual carefully.
Failure to follow safe operating instructions may result in personal injury or equipment damage.

1.4 Safety sign

Safety signs indicate potential personal hazards or equipment damage, such as failure to follow
recommended precautions and actual safe practices. The following are cautionary safety symbols used
in this manual and on the drive:

& Caution & Dangerous Voltage @ Earth & Caution, Hot Surface

9 Rev. 1.0
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1.5 Safety Precautions

1.5.1 Installation Precautions

€ DO NOT subject the product to water, corrosive or flammable gases, and combustibles.

4 DO NOT use the motor in a place subject to excessive vibration or shock.

@ Never connect the motor directly to the AC power supply.

€ DO NOT use cables soaked in water or oil.

4 DO NOT extrude or pull-off the cable, nor damage the cables as electrical shocks,
damages may result

4 DO NOT block the heat dissipating holes. Please prevent any metal filings drop into the
drive when mounting.

j 4 DO NOT switch the power supply repeatedly.

4 DO NOT touch the rotating shaft when the motor is running.

€ DO NOT strike the motor when mounting as the motor shaft or encoder may be
damaged.

@ In order to prevent accidents, the initial trial run for servo motor should be conducted
@ under no load conditions (separate the motor from its couplings and belts).

@ Starting the operation without matching the correct parameters may result in servo drive
or motor damage, or damage to the mechanical system.

€ DO NOT Touch either the drive heat sink or the motor and regenerative resister during
operation as they may become hot.

4 DO NOT hold the motor cable during the transportation or mounting.

1.5.2 Wiring

@ Do not connect the power grid to the UVW motor terminal on the drive side, it will damage
the drive or cause a fire

@ Please connect the output UVW of the driver and the UVW of the servo motor directly,
and do not pass the electromagnetic contactor in the middle.

@ Please tighten the fixing screws of the power supply and motor output terminals,
otherwise it may cause fire

@ Do not switch the main power supply of the driver frequently. If you really need to switch
the power supply repeatedly, please control it to less than 1 time per minute.

4 Avoid bundling the main circuit cable with the input and output signal cables.
& @ Please use twisted pair shielded wire for input signal wire and encoder signal wire
& BHEXRMABIR, BRSAESKBRE: EChargeXI=0t, 1BZAMhEIRIGS

@ Please use the specified power supply voltage

& AN, ERIRFEEMNEARINENES EHF TR

€ One wire insertion port of the terminal block, please insert only one wire

€ When inserting the wire, do not short the core wire with the adjacent wire

@ Be sure to ensure that the driver power supply and motor are well grounded

@ Before powering on, make sure all wiring is correct

Rev. 1.0 10
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1.5.3 Test run

@ Do not directly touch the rotating motor shaft with your hands.

@ In the first test run, first separate the coupling or belt of the mechanical equipment, so
that the motor is in a no-load state.

@ Incorrect parameters will cause abnormal operation under load.

& € The temperature of the drive radiator, motor, and external regeneration resistor will rise
during operation, please avoid touching.

@ Before the machine starts running, please confirm whether the emergency stop device
can be activated at any time.

€ Use servo motors with brakes on vertical loads to avoid equipment falling during alarm,
failure, power failure.

1.6 Certified Specifications

M56S series low voltage servo products are designed to meet the following standards.

FUNCTIONAL

(E C“@US

LISTED
Drive Motor
EMC EN 60034-1
- EN 61800-3 EN 61000-6-2
Directive
Europe EN 61000-6-4
EN 60034-1
LvD EN 61800-5-1
EN 60034-5
UL61800-5-2(SIL 3)
Functional Safety(STO) IEC61508(SIL 3)
1ISO13849-1(PL e)
L 1004-1
UL Standard UL 61800-5-1 uL 100
UL 1004-6
CSA Standard C22.2 N0.274.13 CSA C22.2 No.100

1.7 Maintenance and Inspection

1.7.1 Check items and cycles

The normal use conditions of the servo are:
Annual average ambient temperature: 30 C.
Average load rate: below 80%.

Daily operating time: 20 hours or less.

The items of daily inspection are as follows:

Inspection .
Type P Check item
cycle

@ Check the ambient temperature, humidity, dust, foreign matter, and condensation
@ |s there any abnormal vibration or noise
€ \Voltage
@ Peculiar smell

Daily inspection Daily

@ Are there any foreign objects in the vents?

€ Whether the connector is loose
@ Whether there is foreign matter between the cable and the connector, and whether the cable
conductor is exposed

@ Is the fastening part loose?

11 Rev. 1.0
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1.7.2 Replacement of parts

The components inside the servo products will wear and age over time, and the replacement time
of the components varies according to the environmental conditions and usage methods. When
replacement is required, please contact our company or our agent.Please do not disassemble and
repair by yourself.

Product Part Standard replacement cycle Note
Filter capacitor About 6 years
Aluminum electrolytic
capacitors on circuit About 6 years
boards h | leis f
Driver About 100,000 times (depending on usage The standard rep acement cycle Is for
Power-up buffer relay conditions) reference only. Even if the standard
Power-on snubber About 20,000 times (depending on usage replacement cycle is not completed, it
resistor conditions) needs to be replaced in the event of
Cooling fan 2~3 years (10,000~30,000 hours) an abnormality.
Oil seal 5000 hours
Motor
Battery for absolute Depending on working condition
encoder
Rev. 1.0
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2 Basic Information

2.1 Product confirmation

Please refer to the following chapters to confirm the model of the driver and the model of the servo
motor. A complete operational servo should include the following components:

* Power-matched servo drives and servo motors

o BT EREIREDES REIREABVEBHE NLEN6R)

o FATFIEEIREDE A R BBV RIBEs &L (L WER)

« AFCNIOZEPCHIHEIMIni USB@IRL(EMGR)

« AFCN208VEESR(WRELR)

« FFCNIONRIESEZZ(ENMR)

« BAFCNAOMNE_miSsiEER(ERTFHEMMIDAEELIREDES, KWGm)
« FFCNSOMISTOEEB(ERFHSTOINRERIRF)ES, EMGR)

« ATFCN6RCN7OMIRI-451ERERS, AFE&E~mERAEMER)
- FBFP1IOAVRE)ES BIRH A IEZSS (FREcm)

o BFP208YEBHE) N R EABRRIEREZS (frECa)

2.2 Drive model introduction

2.2.1 Drive model description

MOONS’

IOV Atn betten WAYS  Designedin California by W‘,.M
. epte
4 Products

Assembled in China

M565Ac SERVO .
DRIVE Serial No.
Model Number Model No. M3DV-21A8RF RS
INPUT ouTPUT Har
Input/output Voltage VOLT. 200-240VAC  0-240VAC
Input/output Phase PHASE 1¢/3d 3¢
Rated Input/output Current FL.C 2.4A/1.2A 1.8A
Input/output Current Frequency FREQ. 50/60Hz 0-400Hz c €
Rated Output Power POWER 200W RoHS
Rev. 1.0
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2.2.2 Drive model description

M56S - 23A0 R F - &

@ @ ® @ ® ®
(1) M56S Series (3 Current
(2 Supply Voltage ** Supply Rated Current | Peak Current Rated
Current
2 - Sinale/Th Ph 220VAC Voltage A(rms A(rms Power
- oihgie/three-rhase *2 1A8 1.8 5.4 200W
3 : Three-Phase 400VAC *2 3A0 3 9 400W
*2 5 4A5 4.5 13.5 750W
. *2
(4) Function Type 6A0 6 18 1.0kW
*3 10A 10 33 1.5kwW
(5 Model Type *3 13A 13 40 2.5kW
© A= 13A 13 40 3.0kW
3 17A 17 425 5.0kW
*1 Line to Line Voltage 21 21 52.5 6.0kw
*2 Use Single/Three-Phase 220VAC input 26 26 65 7.5kW
*3 Available for single-phase while the motor power is under 1.5kW
*4 1t will be released in the first quarter of 2024.
2.2.3 Drive Specifications
2.2.3.1 AC220V Electrical Specifications
B Single/three-phase 220V rated AC servo drives
Drive Model M56S-21A8R ¢ M56S-23A0R ¢ M56S-24A5R & M56S-26A0RF M56S-210ARF
Main Circuit Single / Three-phase, AC200 ~ 240V +10%, 50/60Hz
Control Circuit Single-phase, AC200 ~ 240V +10%, 50/60Hz
Continuous
Power Output 1.8 3 45 6 10
A(rms)
Maximum Output 54 12 15 21 30
A(rms)
Withstand Voltage Primary to earth: withstand 1500 VAC, 1 min, (Leakage current: 20 mA) [220V Input]
@ : Type of machine
B Three-phase 220V rated AC servo drives
Drive Model M56S-213ARF
Main Circuit Three-phase, AC200 ~ 240V +10%, 50/60Hz
Control Circuit Single-phase, AC200 ~ 240V +10%, 50/60Hz
Continuous
Power Output 13
A(rms)

Maximum Output

A(rms) -

Primary to earth: withstand 1500 VAC, 1 min, (Leakage current: 20 mA)

Withstand Voltage
[220V Input]

Rev. 1.0 14
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2.2.3.2 AC220V Common Specification

Ambient temperature: 0°C ~ 55°C (If the ambient temperature of servo drive is higher than
Temperature 45°C, please install the drive in a well-ventilated location)
Storage temperature: -20°C ~ 65°C
. Humidity Both operating and storage : 10 ~ 85%RH or less
Environment

Altitude Derating is not required for altitudes not higher than 1000m
Derating 1% for every additional 100m for altitudes between 1000m and 2000m

Vibration 9.8m/s? or less, 10 ~ 60Hz (Do not use continuously at resonance frequency)

Control Mode

IGBT: PWM control

Motor Encoder Feedback

@ 26-bit Multi-turn Absolute Optical Encoder
@ 21-bit Multi-turn Absolute Magnetic Encoder
@ 17-bit Battery-less Multi-turn Absolute Encoder

Second Encoder Feedback

A/B/Z phase signal differential input

. . Input 10 Configurable optically isolate digital general inputs, 24VDC, 20mA
Digital Signal
Output 6 Configurable optically isolate digital general outputs, Max. 30VDC, 100mA
. Input 2 Analog inputs, -10 ~ +10V, 12bit
Analog Signal o
Output 2 Analog outputs, -10 ~ +10V, Max.10mA
110 2 Pulse Inputs (Optocoupler input, Line Receiver input):
s ® Optocoupler input: 5 ~ 24V, minimum pulse width 1us, max. pulse frequency 500KHz
p ® Line Receiver input: 5V differential signal, minimum pulse width 0.125ps, max. pulse
Pulse Signal frequency 4MHz
4 Outputs(3 Line Driver outputs, 1 open collector output)
Output @® Line Driver output: Encoder A. B. Z feedback output
® Open collector output: Encoder Z phase
Comm USB Connection with PC for configuration
Port RS-485 Modbus/RTU Communication protocol
4 keys (MODE, UP, DOWN, SET
Front Panel ys ( )

5 - digital LED Display

Regeneration Resistor

® -F Type Built-in regenerative resistor
® -D Type 750W Built-in regenerative resistor
® All models can be equipped with external absorption resistors

Control Mode

1. Pulse Position Mode 2. Analog Velocity Mode 3. Analog Torque Mode

4. Internal Position Mode 5. Internal Torque Mode 6. Internal)/elocity Mode

7. Command Torque Mode 8. Full Closed Loop Control Mode 3, Each control mode can be
switched by digital input

Control Input Signal

Servo-ON, Alarm Reset, CW/CCW Limit, Control Mode Select, Gain Select, Clear Position Error,
Zero Speed Clamp, Command and Velocity input Direction control, Command and Torque input
Direction control, Emergency Stop, Homing Switch, Torque Limit, Speed Limit, Pulse Inhibit,
Multi-velocity Switch, Start Q Program, General Purpose Input

Control Output Signal

Warning Output, Fault Output, Servo Ready, Velocity Reached, Torque Reached, Position
Reached, Servo-on Status, Brake Release, Dynamic Position Error Following, Positioning
Complete, Zero Speed Detected, Velocity Coincidence, Torque Coincidence, Velocity limit,
Torque limit, Homing Finished, Soft Limit CW/CCW, General Purpose Output

Protection

Over Current, Over Voltage,Under Voltage, Over Temperature, Bad Encoder Feedback, Over
Load, Over Speed, Positon Error, STO, CW/CCW Limit, Full Closed-loop Hybrid Deviation Fault,
Main Power Phase Loss

Dynamic Brake -F Built in
STO -F Builtin
M56S-21A8R#: 0.8Kg M56S-26A0RF: 1.9Kg
Weight M56S-23A0R®: 1.1Kg M56S-210ARF: 1.9Kg
M56S-24A5R @: 1.6Kg M56S-213ARF: 1.9Kg

Note: *1, *2, *3 -RD models don't support this function € : Model Type

@ 400-820-9661

15 Rev. 1.0
02/19/2024




M56S RS-485 Type User Manual

2.2.3.3 AC400V Electrical Specifications

B three-phase 400V rated AC servo drives

Drive Model M56S-313ARF

M56S-317ARF M56S-321ARF M56S-326ARF

Main Circuit

Three-phase, AC380 ~ 480V +10%, 50/60Hz

Control Circuit

Single-phase, AC380 ~ 480V +10%, 50/60Hz

Continuous Power 13 17 21 2
Output A(rms)
Maximum Output 40 425 52.5 65
A(rms)
Withstand Voltage Primary to earth: withstand 1500 VAC, 1 min, (Leakage current: 20 mA) [220V Input]

2.2.3.4 AC400V Common Specification

® Ambient temperature: 0°C ~ 55°C (If the ambient temperature of servo drive is higher
Temperature than 45°C, please install the drive in a well-ventilated location)
@ Storage temperature: -20°C ~ 65°C
Environment Humidity Both operating and storage : 10 ~ 85%RH or less
Altitude Derating is not required for altitudes not higher than 1000m
Derating 1% for every additional 100m for altitudes between 1000m and 2000m
Vibration 9.8m/s? or less, 10 ~ 60Hz (Do not use continuously at resonance frequency)
@ 23-bit Multi-turn Absolute Optical Encoder
Motor Encoder Feedback @ 21-bit Multi-turn Absolute Magnetic Encoder
Second Encoder Feedback A/B/Z phase signal differential input
. . Input 10 Configurable optically isolate digital general inputs, 24VDC, 20mA
Digital Signal
Output 6 Configurable optically isolate digital general outputs, Max. 30VDC, 100mA
) Input 2 Analog inputs, -10 ~ +10V, 12bit
Analog Signal
Output 2 Analog outputs, -10 ~ +10V, Max.10mA
1/10 2 Pulse Inputs (Optocoupler input, Line Receiver input):
T @ Optocoupler input: 5 ~ 24V, minimum pulse width 1us, max. pulse frequency 500KHz
Po ® Line Receiver input: 5V differential signal, minimum pulse width 0.125ps,
Pulse Signal max. pulse frequency 4MHz
4 Outputs(3 Line Driver outputs, 1 open collector output)
Output @ Line Driver output: Encoder A, B. Z feedback output
® Open collector output: Encoder Z phase
Comm USB Connection with PC for configuration
Port RS-485 Modbus/RTU Communication protocol
4 keys (MODE, UP, DOWN, SET)
=IO P 5 - digital LED Display
Regeneration Resistor Built-in regenerative resistor (All models can be equipped with external absorption resistors)
1. Pulse Position Mode 2. Analog Velocity Mode 3. Analog Torque Mode
Control Mode 4. Internal Position Mode 5. Internal Torque Mode 6. Internal Velocity Mode
7. Command Torque Mode 8. Full Closed Loop Control Mode ~, Each control mode can be
switched by digital input
Servo-ON, Alarm Reset, CW/CCW Limit, Control Mode Select, Gain Select, Clear Position Error,
Control Input Signal Zero Speed Clamp, Command and Velocity input Direction control, Command and Torque input
2 9 Direction control, Emergency Stop, Homing Switch, Torque Limit, Speed Limit, Pulse Inhibit,
Multi-velocity Switch, Start Q Program, General Purpose Input
Warning Output, Fault Output, Servo Ready, Velocity Reached, Torque Reached, Position
Control Output Signal Reached, Servo-on Status, Brake Release, Dynamic Position Error Following, Positioning
p 9 Complete, Zero Speed Detected, Velocity Coincidence, Torque Coincidence, Velocity limit,
Torque limit, Homing Finished, Soft Limit CW/CCW, General Purpose Output
Over Current, Over Voltage,Under Voltage, Over Temperature, Bad Encoder Feedback, Over
Protection Load, Over Speed, Positon Error, STO, CW/CCW Limit, Full Closed-loop Hybrid Deviation Fault,
Main Power Phase Loss
Dynamic Brake Built in
STO Built in
Weight M56S-313ARF: 1.9Kg M56S-321ARF: 3.8Kg
9 M56S-317ARF: 3.8Kg M56S-326ARF: 3.8Kg
Rev. 1.0
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2.2.4 Regeneration resistor specification

When the output torque of the motor shaft is opposite to the direction of rotation, the energy is fed

back from the motor load end to the drive bus capacitor, which makes the bus voltage increase. When
it reaches the braking voltage point, the energy can only be consumed by the regeneration resistor,
otherwise it will damage the servo drive. The regeneration resistor can be built-in or the user can be
connected externally; the built-in and external regeneration resistors cannot be used simultaneously.
The related specifications of the built-in regeneration resistor in the M3 EtherCAT series servo drive are

as follows:
Built-in resistor External resistor
Drive P/N ohm Power Minimal value

(2) (W) (2)
M56S-21A8RD no-built in 40
M56S-21A8RF 200 40 40
M56S-23A0RD no-built in 40
M56S-23A0RF 200 40 40
M56S-24A5RD 100 60 40
M56S-24A5RF 100 60 40
M56S-26A0RF 25 80 15
M56S-210ARF 25 80 15
M56S-213ARF 25 80 15
M56S-313ARF 25 80 15
M56S-317ARF 35 100 35
M56S-321ARF 35 100 25
M56S-326ARF 35 100 25

@ 400-820-9661 17 Rev. 1.0
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2.2.5 Dimensions of the driver (Unit:

0 M56S-21A8R ¢ (100/200W models)

mm)
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[J M56S-313ARF(3.0kW models)
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2.3 Motor model introduction

2.3.1 Motor nameplate description

Model Number
Input

Rated Current
Output Power
Output Torque
Rated Speed
Max. Speed
Protection Class

-
AC SERVO MOTOR

 Model No: SM3L-042AXNDV
r INPUT: 3@AC 208-240V
DC Source: 320V
r RATED CURRENT: 1.2A
r RATED OUTPUT: 100W
= RATED TORQUE: 0.32N-m
r RATED SPEED: 3000rpm
T MAX. SPEED: 6000rpm
I Ins.Class: F IP67

- )

2.3.2 Motor model description

SM3 L-13 2 A X N U V - s

Servo Moto
SIS SiEits Custom Code
L Low Inertia
- - Circular shaft without oil seal
M Medium Inertia R .
H High Inertia Keyway without oil seal
K Keyway with installed oil seal
Connector & Rear Cover Type
04 40mm D Direct-mount with sealed plastic connector,
06 60mm metal rear cover
08 80mm p Direct-mount with sealed plastic connector,
standard rear cover
10 100mm - . -
U Direct-mount with sealed metal straight con-

13 130mm nector, standard rear cover
1 1

g asomm

Motor Length No brake

1 1 Stacks B With brake(24VDC)

2 | 2Stacks
3 3 Stacks T* | 26-bit Multi-turn Absolute Optical Encoder

4 4 Stacks X 21-bit Multi-turn Absolute Magnetic Encoder
£l 5 Stacks 17-bit Battery-less Multi-turn Absolute Encoder

Voltage Note: *1 For 100/130/180mm frame size motor, the encoder
A 220VAC resolution is 23-bit.
Y 400VAC
Rev. 1.0
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2.3.3 [J40mm Frame Low Inertia

[J Specification

Type* SM3L - 042AoDA
Rated Output Power watts 100
Rated Speed rpm 3000
Max.Speed rpm 6000
Rated Torque N-m 0.32
Peak Torque N-m 1.28
Rated Current A (rms) 1.2
Peak Current A (rms) 5.9
Voltage Constant + 5% V (rms) / K rpm 16.8
Torque Constant + 5% N-m /A (rms) 0.267
Rotor Inertia Kg-m? 0.038 x 10
Rotor Inertia - With Brake Kg-m? 0.0433 x 10*
Shaft Load - Axial N (max.) 50
Shaft Load - Radial (End of Shaft) N (max.) 60
Weight Kg 0.49
Weight - With Brake Kg 0.73

*$Encoder Options; [JBrake Options; AOil Seal Options

[J Dimensions (Unit: mm)

1) Without Brake

2-945
P.CD 946

2) With Brake

M3 V8 P.C.D ®46 M378
f 2 o BL -
< i 8 = B _ 8 g
g = § IN=A g & N Q
Ol seal | N oiseaf” o7 || |
27 |1 | 12| =8~ +0.20
16/ 2 T 9.2 ‘013
12 92 %% |25 «1 L o040
25 s L 040
Without Brake L With Brake L
SM3L-042AND A 91.5 SM3L-042A<BD A 134.5
SM3L-042ABND A 100 SM3L-042ABBD A 143
(] Torque Curves
SM3L-042 (100Watts)
DC Bus: 320VDC (230VAC) - 1.2 Amps
1.5
G §
_ 1.2 \‘
£ ™~
Z 0.9 L8
@ N\,
z ~
5 0.6 (]
= ]
03 \i
0
0 3,000 6,000
Speed (rpm)

Max. Intermittent Torque
Max. Continuous Torque
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2.3.4 [J40mm Frame High Inertia

[J Specification

Type* SM3H - 041ACHOPA SM3H - 042AC COPA

Rated Output Power watts 50 100
Rated Speed rpm 3000 3000
Max.Speed rpm 6000 6000
Rated Torque N-m 0.16 0.32
Peak Torque N:m 0.64 1.28
Rated Current A (rms) 14 14
Peak Current A (rms) 4.8 5.7
Voltage Constant +5% V (rms) / K rpm 9.24 14.8
Torque Constant + 5% N-m /A (rms) 0.277 0.277
Rotor Inertia Kg-m? 0.0383 x 10 0.0702 x 10
Rotor Inertia - With Brake Kg-m? 0.0395 x 10* 0.0724 x 10*
Shaft Load - Axial N (max.) 50 50
Shaft Load - Radial (End of Shaft) | N (max.) 60 60
Weight Kg 0.31 0.42
Weight - With Brake Kg 0.55 0.66

*$Encoder Options; [Brake Options; AOQil Seal Options

J Dimensions (Unit: mm)

1) Without Brake

oy

3THRU
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2) With Brake
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43 L 'K 2 . N
ohseal = : *® 9 i seal| ;ﬂ‘ . @ —
] L”:)S 1 (8oze) I5lass 0 (o)
25201 ) L 040 e - 040
Without Brake L With Brake L
SM3H-041ACONP A 70 SM3H-041ACBP A 100.3
SM3H-042ACNP A 84 SM3H-042A<CBP A 114.3

[ Torque Curves

SM3H-041 (50Watts)
DC Bus: 320VDC (230VAC) - 1.4 Amps

SM3H-042 (100Watts)
DC Bus: 320VDC (230VAC) - 1.4 Amps
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Max. Intermittent Torque
Max. Continuous Torque
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2.3.5 160mm Frame Low Inertia

[J Specification

Type* SM3L - 061AOOPA SM3L - 062AO P A

Rated Output Power watts 200 400
Rated Speed rpm 3000 3000
Max.Speed pm 6000 6000
Rated Torque N-m 0.64 1.27
Peak Torque N-m 1.9 3.8
Rated Current A (rms) 15 2.8
Peak Current A (rms) 5.4 10
Voltage Constant + 5% V (rms) / K rpm 26.5 28.3
Torque Constant + 5% N-m /A (rms) 0.427 0.454
Rotor Inertia Kg-m? 0.152 x 10* 0.237 x 10*
Rotor Inertia - With Brake Kg-m? 0.182 x 10* 0.268 x 10
Shaft Load - Axial N (max.) 70 70
Shaft Load - Radial (End of Shaft) N (max.) 200 240
Weight Kg 0.85 1.2
Weight - With Brake Kg 13 1.7

*$&Encoder Options; [JBrake Options; AOil Seal Options

[J Dimensions (Unit: mm)
1) Without Brake

4 855 M5 ¥ 10

2) With Brake

p.c.D 70 3
OL/ - B %
da =N NEE J7 b
E ﬁ‘ % Fl* T b= £¢
< éw 1 ® \;) é é rl
oilseal {~ 3Ll ] oil seal -
205 [—{E= 1616308 s
3021 L 060 205 = 16 | 518
301, L 060
Without Brake L With Brake L
SM3L - 061ACONP A 84.5 SM3L - 061ACBP A 125
SM3L - 061ABND A 85.5 SM3L - 061ABBD A 126
SM3L - 062ACNP A 103 SM3L - 062ACBP A 1435
SM3L - 062ABND A 104 SM3L - 062ABBD A 144.5
(] Torque Curves
SM3L-061 (200Watts) SM3L-062 (400Watts)
DC Bus: 320VDC (230VAC) - 1.5 Amps DC Bus: 320VDC (230VAC) - 2.8 Amps
Peeeteee, Pecaeay
1.8 Y 3.5 LN
) \‘
T 14 S E \
= \ 2 25 \
Q
2 ! \ =1 \
S N 5 15 2
= 0.6 \‘ — N\
0.2 05
0 0
(] 3,000 6,000 0 3,000 6,000
Speed (rpm) Speed (rpm)
....... Max. Intermittent Torque
Max. Continuous Torque
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2.3.7 LJ60mm Frame High Inertia

[J Specification

Type* SM3H - 061AC CPA SM3H - 062A COPA

Rated Output Power watts 200 400
Rated Speed rpm 3000 3000
Max.Speed rpm 6000 6000
Rated Torque N:m 0.64 1.27
Peak Torque N-m 2.24 4.445
Rated Current A (rms) 1.7 2.8
Peak Current A (rms) 5.9 9.8
Voltage Constant + 5% V (rms) / K rpm 24.3 28.9
Torque Constant + 5% N-m /A (rms) 0.376 0.423
Rotor Inertia Kg-m? 0.31x10* 0.566 x 10+
Rotor Inertia - With Brake Kg-m? 0.32x10* 0.62x 10*
Shaft Load - Axial N (max.) 70 70
Shaft Load - Radial (End of Shaft) | N (max.) 200 240
Weight Kg 0.79 1.2
Weight - With Brake Kg 1.15 1.5

*$Encoder Options; [IBrake Options; AOil Seal Options

[J Dimensions (Unit: mm)

1) Without Brake 2) With Brake

M5V 10

E
3 ! i 3 = 0
g = g
§ s . s °
i ]
oil seal A 3 ) ol seal A 3]
| lles 16 3% | | les
225 225
30 +1 L 30 +1 L
Without Brake L With Brake L
SM3H-061ACNP A 77 SM3H-061ACBP A 106
SM3H-062ANP A 97 SM3H-062AOBP A 126
(] Torque Curves
SM3H-061 (200Watts) SM3H-062 (400Watts)
DC Bus: 320VDC (230VAC) - 1.7 Amps DC Bus: 320VDC (230VAC) - 2.8 Amps
2.7 [ .
4.2 \‘
- 21 --------.\ _ \
B \ E 3.0 N
v 15 AN > %
3 L\ >
= Y S 18 N
|9 0.9 \\ ° '
s N \.I
0.3 0.6
0 0
0 3,000 6,000 0 3,000 6,000
Speed (rpm) Speed (rpm)

Max. Intermittent Torque
Max. Continuous Torque
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2.3.8 [180mm Frame Low Inertia

[J Specification

Type* SM3L - 083ACPA SM3L - 084A CPA

Rated Output Power watts 750 1000
Rated Speed pm 3000 3000
Max.Speed rpm 6000 6000
Rated Torque N-m 2.4 3.2
Peak Torque N-m 6.7 9.6
Rated Current A (rms) 45 5.6
Peak Current A (rms) 14 19
Voltage Constant + 5% V (rms) / K rpm 33.9 36.65
Torque Constant + 5% N-m /A (rms) 0.533 0.63
Rotor Inertia Kg-m? 0.829 x 10* 1.01x10*
Rotor Inertia - With Brake Kg-m? 0.961 x 10* 1.12x10*
Shaft Load - Axial N (max.) 90 90
Shaft Load - Radial (End of Shaft) N (max.) 270 270
Weight Kg 2.29 2.77
Weight - With Brake Kg 3.1 3.62

*$Encoder Options; [JBrake Options; AOil Seal Options

[J Dimensions (Unit: mm)

1) Without Brake

L

2) With Brake

2 A=y I
5 2 § &1 1
oil seal _~ 3l : !
| s E— Llos w0a
22 - 215 .01
35 1 L 35 21 L
Without Brake L With Brake L
SM3L-083ACNP A 115 SM3L-083ACBP A 157
SM3L-083ABND A 115 SM3L-083ABBP A 157.5
SM3L-084AONP A 129 SM3L-084ACBP A 171
SM3L-084ABND A 129 SM3L-084ABBD A 171.5
(] Torque Curves
SM3L-083 (750Watts) SM3L-084 (1000Watts)
DC Bus: 320VDC (230VAC) - 4.5 Amps DC Bus: 320VDC (230VAC) - 5.6 Amps
8 12
7T cesem= 10.5
\ Sy Ep A
—~ 6 \ T 9 \\
% 5 \\ 2 75 \\
= \ S .
g 4 \\ % 6 N
5 3 o 45 \
A= \\ = \\
2 N 3
1 1.5
0 0
0 2,000 4,000 6,000 0 2,000 4,000 6,000

Speed (rpm) Speed (rpm)

....... Max. Intermittent Torque
Max. Continuous Torque
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2.3.9 [180mm Frame High Inertia
[J Specification

Type* SM3H - 083ACCPA

Rated Output Power watts 750
Rated Speed rpm 3000
Max.Speed rpm 6000
Rated Torque N:m 2.4
Peak Torque N-m 8.4
Rated Current A (rms) 45
Peak Current A (rms) 16.7
Voltage Constant + 5% V (rms) / K rpm 32.3
Torque Constant + 5% N-m /A (rms) 0.53
Rotor Inertia Kg-m? 1.46 x 10"
Rotor Inertia - With Brake Kg-m? 1.63x10*
Shaft Load - Axial N (max.) 90
Shaft Load - Radial (End of Shaft)| N (max.) 270
Weight Kg 21
Weight - With Brake Kg 2.85

*&Encoder Options; [JBrake Options; AOQil Seal Options

J Dimensions (Unit: mm)

1) Without Brake 2) With Brake

07007 (80)
019068013

27007 (80)
019,06 (Jors)

p ol soal |
21,551 sl

215 %%

T
lo

Without Brake L With Brake L
SM3H-083ACNPA 101 SM3H-083ACBP A 132

J Torque Curves

SM3H-083 (750Watts)

DC Bus: 320VDC (230VAC) - 4.5 Amps

9.6

8.4 tmmmd—a

7.2 N

6.0 Y

4.8 N

3.6 v

2.4 \

12 N
0

V] 2,000 4,000 6,000
Speed (rpm)

Torque (Nm)

------- Max. Intermittent Torque
Max. Continuous Torque
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2.3.10 [J100mm Frame Low Inertia
[J Specification

Tvoe* SM3L - SM3L - SM3L - SM3L -
P 102A0 OUA 103ACOUA 104AGOUA 105A¢ OUA

Rated Output Power watts 1000 1500 2000 2500
Rated Speed rpm 3000 3000 3000 3000
Max.Speed rpm 6000 5700 5600 5600
Rated Torque N-m 3.2 4.9 6.4 8
Peak Torque N-m 9.6 14.7 19.2 24
Rated Current A (rms) 6.0 9.6 12.7 13
Peak Current A (rms) 21 36.5 44 45
Voltage Constant +5% V (rms) / K rpm 32.9 34.1 34.3 37.4
Torque Constant + 5% N-m /A (rms) 0.543 0.563 0.565 0.61
Fer e Kg-m? 1.79x 10* 2.37x10% 2.98x 10 3.68x 10*
Rotor Inertia - With Brake Kg-m? 2.67 x 10 3.25x 10% 3.86 x 10 4.56 x 10
Shaft Load - Axial N (max.) 90 90 90 90
Shaft Load - Radial (End of Shaft) N (max.) 270 270 270 270
Weight Kg 4 4.39 5.2 6.3
Weight - With Brake Kg 5.2 5.64 6.12 7.6

*$Encoder Options; [JBrake Options; AOil Seal Options

[J Dimensions (Unit: mm)

1) Without Brake 2) With Brake
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Without Brake L With Brake L
SM3L-102AONUA 137 SM3L-102AOBUA 179
SM3L-103AONUA 152 SM3L-103AOBUA 194
SM3L-104AONUA 168 SM3L-104AOBUA 210
SM3L-105ACNUA 186 SM3L-105A0BUA 228
[J Torque Curves
SM3L-102A (1000Watts) SM3L-103A (1500Watts) SM3L-104A (2000Watts) SM3L-105A (2500Watts)
DC Bus: 320VDC (230VAC) - 6.0 Amps DC Bus: 320VDC (230VAC) - 9.6 Amps DC Bus: 320VDC (230VAC) - 12.7 Amps DC Bus: 320VDC (230VAC) - 13 Amps
16 16 24 32
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Speed (rpm) Speed (rpm) Speed (rpm) Speed (rpm)

------- Max. Intermittent Torque
Max. Continuous Torque
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2.3.11 [J130mm Frame Medium Inertia
[J Specification

Type* SM3M - 132AS OUA SM3M - 133AC OUA SM3M - 134AS OUA

Rated Output Power watts 1000 1500 2000
Rated Speed rpm 2000 2000 2000
Max.Speed rpm 3000 3000 3000
Rated Torque N-m 4.77 7.16 9.55
Peak Torque N:m 14.3 215 28.6
Rated Current A (rms) 5.4 8.5 11
Peak Current A (rms) 16.9 26 32.7
Voltage Constant +5% V (rms) / K rpm 55.3 54.2 55.5
Torque Constant + 5% N-m /A (rms) 0.883 0.843 0.87
Rotor Inertia Kg-m? 13x10* 18.3x10* 24.4x10*
Rotor Inertia - With Brake Kg-m? 15.2x10* 20.5x10* 26.6x10*
Shaft Load - Axial N (max.) 196 343 396
Shaft Load - Radial (End of Shaft) | N (max.) 490 686 980
Weight Kg 5.33 6.67 9.1
Weight - With Brake Kg 7.25 8.47 10.75

*$Encoder Options; [IBrake Options; AOil Seal Options

J Dimensions (Unit: mm)

1) Without Brake 2) With Brake
(46.5) 9.1] 39.
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Without Brake L With Brake L
SM3M-132AONUA 138 SM3M-132A$BUA 171
SM3M-133AONUA 152 SM3M-133ACBUA 185
SM3M-134AONUA 169 SM3M-134ACBUA 202
[ Torque Curves
SM3M-132 (1000Watts) SM3M-133 (1500Watts) SM3M-134 (2000Watts)
DC Bus: 320VDC (230VAC) - 5.4 Amps DC Bus: 320VDC (230VAC) - 8.5 Amps DC Bus: 320VDC (230VAC) - 11 Amps
16 24 32
14 -------\‘ 21 -------‘\ 28 -------“
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0 1,000 2,000 3,000 0 1,000 2,000 3,000 0 1,000 2,000 3,000
Speed (rpm) Speed (rpm) Speed (rpm)

------- Max. Intermittent Torque
Max. Continuous Torque
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2.3.12 [1130mm Frame Medium Inertia
[J Specification

Type* SM3M - 135YC OMA

Rated Output Power watts 3000
Rated Speed rpm 2000
Max.Speed rpm 3000
Rated Torque N-m 14.3
Peak Torque N-m 42.9
Rated Current A (rms) 10.5
Peak Current A (rms) 30
Voltage Constant + 5% V (rms) / K rpm 93.2
Torque Constant +5% N-m /A (rms) 1.47
Rotor Inertia Kg-m? 36.4x10*
Rotor Inertia - With Brake Kg-m? 38.6 x 10+
Shaft Load - Axial N (max.) 396
Shaft Load - Radial (End of Shaft) | N (max.) 980
Weight Kg 12.05
Weight - With Brake Kg 13.95

*$Encoder Options; [Brake Options; AOil Seal Options

(] Dimensions (Unit: mm)

O
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¢ . m f Without Brake SM3M-135Y ONMA 205
<5 sz ] | }/ With Brake SM3M-135Y OBMA 238
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[J Torque Curves
SM3M-135 (3000Watts)
DC Bus: 400VDC (230VAC) - 12 Amps
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------- Max. Intermittent Torque
Max. Continuous Torque
Rev. 1.0
@ 400-820-9661 29 02/19/2024



M56S RS-485 Type User Manual

2.3.13 [1130mm Frame High Inert

[J Specification

Type* SM3H - 132ACHOUA SM3H - 133ACHOUA SM3H - 134ACHOUA
Rated Output Power watts 850 1300 1800
Rated Speed rpm 1500 1500 1500
Max.Speed rpm 3000 3000 3000
Rated Torque N:m 5.39 8.34 115
Peak Torque N-m 16.2 25 34.5
Rated Current A (rms) 6 9.6 13
Peak Current A (rms) 19 29.6 45
Voltage Constant + 5% V (rms) / K rpm 55.3 54.2 51
Torque Constant + 5% N-m /A (rms) 0.891 0.869 0.88
Rotor Inertia Kg-m? 13x10* 18.3x10* 24.4x10*
Rotor Inertia - With Brake Kg-m? 15.2x10* 20.5x10* 26.6 x 10*
Shaft Load - Axial N (max.) 196 343 396
Shaft Load - Radial (End of Shaft) | N (max.) 490 686 980
Weight Kg 5.92 7 8.5
Weight - With Brake Kg 7.84 8.8 10.15
*&Encoder Options; [JBrake Options; AOQil Seal Options
J Dimensions (Unit: mm)
1) Without Brake 2) With Brake
(46.5) (39.1) 39.
] Ng’ M6T 20 éo
12 £ 4-902 12 e 2-092
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g T — 455
Mg 7 I %@‘EE L 4
g 3y = g - RS e S
| = sl Y | )
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Without Brake L With Brake L
SM3H-132ACNUA 138 SM3H-132ACBUA 171
SM3H-133ACNUA 152 SM3H-133A<CBUA 185
SM3H-134AONUA 169 SM3H-134AOBUA 202
[J Torque Curves
SM3H-132 (850Watts) SM3H-133 (1300Watts) SM3H-134 (1800Watts)
DC Bus: 320VDC (230VAC) - 6 Amps DC Bus: 320VDC (230VAC) - 9.6 Amps DC Bus: 320VDC (230VAC) - 13 Amps
17.6 28 36 Lo—o=2
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Speed (rpm) Speed (rpm) Speed (rpm)

Max. Infermittent Torque

Max. Continuous Torque
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2.3.14 [1180mm Frame High Inert
[J Specification

Type* SM3H - 182YO LUA SM3H - 183YO IUA

Rated Output Power watts 2900 4400
Rated Speed rpm 1500 1500
Max.Speed rpm 3000 3000
Rated Torque N-m 18.5 28
Peak Torque N-m 55.5 84
Rated Current A (rms) 10.5 16.7
Peak Current A (rms) 355 54.7
Voltage Constant +5% V (rms) / K rpm 115 117
Torque Constant +5% N-m /A (rms) 1.76 1.68
Rotor Inertia Kg-m? 46 x 10 67.5%x10*
Rotor Inertia - With Brake Kg-m?2 51 x 10* 72.5x 10%
Shaft Load - Axial N (max.) 490 490
Shaft Load - Radial (End of Shaft) N (max.) 1470 1470
Weight Kg 13.9 17.4
Weight - With Brake Kg 15.9 19.4

*$Encoder Options; [JBrake Options; AOil Seal Options

[J Dimensions (Unit: mm)
1) Without Brake

763 |
65

]
Oil seal L
I
35 | s
79+1 L
Without Brake L
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SM3H-183YONUA 215

2) With Brake
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With Brake L
SM3H-182Y< BUA 245
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[J Torque Curves

SM3H-182 (2900Watts) SM3H-183 (4400Watts)

DC Bus: 540VDC (380VAC) - 10.5 Amps DC Bus: 540VDC (380VAC) - 16.6 Amps
64 96
- en s e e e e - 8 oo oo
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0 1,000 2,000 3,000 Speed (rpm)

Speed (rpm)

------- Max. Intermittent Torque
Max. Continuous Torque
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2.3.15 [1180mm Frame High Inert
[J Specification

Type* SM3H - 184Y < JUA SM3H - 185YC UA

Rated Output Power watts 5500 7500
Rated Speed rpm 1500 1500
Max.Speed rpm 3000 3000
Rated Torque N-m 35 48
Peak Torque N-m 105 120
Rated Current A (rms) 20.9 25.2
Peak Current A (rms) 69.9 73.4
Voltage Constant +5% V (rms) / K rpm 114 115
Torque Constant + 5% N-m /A (rms) 1.67 1.93
Rotor Inertia Kg-m? 89 x 10+ 125x10*
Rotor Inertia - With Brake Kg-m?2 92 x 10* 145 x 10
Shaft Load - Axial N (max.) 588 588
Shaft Load - Radial (End of Shaft) N (max.) 1764 1764
Weight Kg 21 26.8
Weight - With Brake Kg 23 28.9

*$Encoder Options; [IBrake Options; AOil Seal Options

J Dimensions (Unit: mm)

1) Without Brake 2) With Brake
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Without Brake L With Brake L
SM3H-184Y ONUA 230 SM3H-184Y OBUA 280
SM3H-185Y ONUA 281 SM3H-185Y OBUA 316
[J Torque Curves
SM3H-184 (5500Watts) SM3H-185 (7500Watts)
DC Bus: 540VDC (380VAC) - 18.5 Amps DC Bus: 540VDC (380VAC) - 25.2 Amps
120 136
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Speed (rpm) Speed (rpm)
------- Max. Intermittent Torque
Max. Continuous Torque
Rev. 1.0 32 @
00-820-9661
02/19/2024 4 2



M56S RS-485 Type User Manual

2.4 Motor General Specifications
Encoder Type 26-bit, 21-bit, 17-bit Multi-turn Absolute Encoder
Insulation class Class F (1557C)
Protection level IP67 ( Except transfixion part of shaft )
L%Srfggltfgir?sn indoor installation, avoiding direct sunlight, corrosive and flammable gas
Ambient Working temperature: 0°C~ 40°C
temperature Storage temperature: -20°C ~ 60°C
Humidity Storage and usage: 20 ~ 85%RH ( no condensation )
Altitude Derating is not required for altitudes not higher than 1000m
Derating 1% for every additional 100m for altitudes between 1000m and 2000m
Vibration Under 49m/s?, 10 ~ 60Hz(Do not use continuously at resonance frequency )

2.4.1 Motor Encoder Specifications

Item Content
Motor P/N SMS*_****T*** SM3*_****X*** ‘ SM3*_****B***
Power Voltage VCC DC 4.5V~5.5V (Typ 5V)

External battery voltage DC 3.3~5.5V (Typ 3.6V)

Power supply voltage VCC consumes current Typ 160mA
Typ 15pA -
67108864 (26-bit) 8388608 (23-bit) 131072 (17-bit)

65536 (16-bit)

External battery consumption current

Number of pulses per revolution

Number of multi turn gyrometers

Communication mode Half-duplex acyclic serial communication
4Mbps

0~105C

Baud rate

Operation temperature

2.4.2 Brake Specifications

Motor brake is used to prevent motor from rotating by power off the servo system. The most common way of use
is in vertical application, when the motor is disabled or powered off, in order to prevent the displacement of the
mechanical mechanism driven by the motor due to gravity and other reasons, the servo motor with brake needs
to be used.

When the brake is powered on, the armature is retracted, the brake pad is released, and the motor can operate
normally. When the brake is powered off, the armature is released, the brake pad is locked, and the motor can't

rotate.
Frame 40mm 60mm 80mm 100mm 130mm 180mm
; T Motor-intergrated
Static Friction 0.32 15 3.2 8 185 60 Motor holding brake  Encoder
Torque (Nm) ’ ' ' ' [ [
Rated Voltage
(VDC) 24
Power Waste
(W @ 207C) 6.3 7.2 9.6 14.4 243 52
Current (A) 0.26 0.3 0.4 0.6 1.05 2.16
Coil
Braking Time < 70ms (Standard air gap,at 20°C) Spring
Release Time <25ms Friction Lining
Release Voltage 18.5VDC max.(at 20C)

During normal operation, do not use the motor's brake to decelerate the motor, it will cause damage to
the brake.

Rev. 1.0
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2.5 Servo Drive and Motor Selection Reference Information Sheet

Servo Drives

Frame Size & Power

50pin
VRIERY/OERE RS
M56S-21A8RD M56S-23A0RD M56S-24A5RD
RS-485
M56S-21A8RF M56S-23A0RF M56S-24A5RF
Matching Motors
Motor

Frame 40, 100W

Frame 60, 200W

Frame 60, 400W

Frame 80, 750W

SM3L-042AND A
SM3L-042ABND A
SM3L-061AONP A

SM3L-062AONP A
SMBL-062ABND A

SM3L-083AONP A
SM3L-083ABND A

SM3L-042AOBD A
SM3L-042ABBD A
SM3L-061AOBP A

SM3L-062AOBP A
SM3L-062ABBD A

SM3L-083AOBP A
SM3L-083ABBD A

SM3H-042AOND A
SM3H-061ACNP A

SM3H-062ACNP A

SM3H-083ACNP A

Without
Brake
Low
Inertia
With Brake
Without
Brake
High Inertia
With Brake

SM3H-042A$BD A
SM3H-061AOBP A

SM3H-062ACBP A

SM3H-083ACBP A

< Encoder Option AOQil Seal Options
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Servo Drive

Frame Size & Power

50pin
YREERI/ONERESS
RS-485 M56S-26A0RF M56S-210ARF M56S-213ARF
Matching Motor
Motor

Frame 80, 1000W

Frame 100, 2000W

Frame 100, 1000W

Frame 100, 1500W

Frame 100, 2500W

Frame 130, 850W

Frame 130, 1300W

Frame 130, 1800W

Frame 130, 1000W

Frame 130, 1500W

Frame 130, 2000W

SM3L-084AONP A
SM3L-102ACNUA

SM3L-103AONUA

SM3L-103ACNUA
SM3L-104ACNUA

SM3L-084ASBP A
SM3L-102A$BUA

SM3L-103AOBUA

SM3L-103ACBUA
SM3L-104ABUA

SM3M-132ATNU A
SM3M-132AXNU A

SM3M-133ATNUA
SM3M-133AXNU A

SM3M-134ATNU A
SM3M-134AXNU A

SM3M-132ATBU A
SM3M-132AXBU A

SM3M-133ATBUA
SM3M-133AXBU A

SM3M-134ATBU A
SM3M-134AXBU A

SM3H-132ATNU A
SM3H-132AXNU A

SM3H-133ATNU A
SM3H-133AXNU A

SM3H-134ATNU A
SM3H-134AXNU A

Without
Low Brake
Inertia
With Brake
Without
Medium Brake
Inertia
With Brake
Without
Brake
High Inertia
With Brake

SM3H-132ATBU A
SM3H-132AXBU A

SM3H-133ATBU A
SM3H-133AXBUA

SM3H-134ATBU A
SM3H-134AXBU A

< Encoder Option AOQil Seal Options
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2.6 Matching Cable and Connector Accessories
2.6.1 Servo motor matching cable

Motor Model 1* Description Coml\%)dne'll'ype Fliz(glzjlglg)ipe (b?nliqtgtrﬂ)
2639-0100 2639-0100-C10 1
2639-0200 2639-0200-C10 2
2639-0300 2639-0300-C10 3
Encpder Cables 2639-0400 2639-0400-C10 4
SM3L-042A S0 DA Ab‘;‘(’)‘ﬂfg‘zg’ o 2639-0500 2639-0500-C10 5
SM3L-061A SO PA Standard 2639-0800 2639-0800-C10 8
SMBL-062A & 1] PA 2639-1000 2639-1000-C10 10
SMBLL083A 51 PA 2639-1500 2639-1500-C10 15
CMBLLOBAA O PA 2639-2000 2639-2000-C10 20
2640-0100 2640-0100-C10 1
SM3H-042A O PA 2640-0200 2640-0200-C10 2
SM3H-061A G0 PA 2640-0300 2640-0300-C10 3
SM3H-062A G L1 PA Encoder Cables 2640-0400 2640-0400-C10 4
SM3H-083A G PA | Incremental Encoder 2640-0500 2640-0500-C10 5
Standard 2640-0800 2640-0800-C10 8
2640-1000 2640-1000-C10 10
2640-1500 2640-1500-C10 15
2640-2000 2640-2000-C10 20
SM3L-042ABLIDA 2641-0100 2641-0100-C10 1
SM3L-06LABLIDA 2641-0200 2641-0200-C10 2
SM3L.062ABLIDA 2641-0300 2641-0300-C10 3
SMSLOSSABTDA | Vi Gaery 61,0500 6410500010 ;
SM3L-084ABCIDA Absolute Encoder
Standard 2641-0800 2641-0800-C10 8
SM3M-062ABLIDA 2641-1000 2641-1000-C10 10
SM3M-083ABLIDA 2641-1500 2641-1500-C10 15
2641-2000 2641-2000-C10 20
SMBL-042A &1 DA 1645-0100 1645-0100-C10 1
SMBL0B1A S PA 1645-0200 1645-0200-C10 2
1645-0300 1645-0300-C10 3
SM3L-062A L PA 1645-0400 1645-0400-C10 4
zmzt:zzi ZE Ei M%‘g nﬁiﬂ"es 1645-0500 1645-0500-C10 5
1645-0800 1645-0800-C10 8
SM3H-042A GL PA 1645-1000 1645-1000-C10 10
SM3H-061A OGO PA 1645-1500 1645-1500-C10 15
SM3H-062A O[] PA 1645-2000 1645-2000-C10 20
SM3H-083A O PA 1646-0100 1646-0100-C10 1
SM3L-042AB [ DA 1646-0200 1646-0200-C10 2
SM3L-061AB [ DA 1646-0300 1646-0300-C10 3
SMAL-06248 C1D2 | ot Gaples with oi0.0500 146.0500010 ;
SM3L-083AB [1 DA Brake Cable
CMBL.0BAAR L DA 1646-0800 1646-0800-C10 8
1646-1000 1646-1000-C10 10
SM3M-062AB [ DA 1646-1500 1646-1500-C10 15
SM3M-083A8 [J DA 1646-2000 1646-2000-C10 20

* & Encoder Options AQil Seal Options
* Flexible -C10 10 million times
Test Conditions: Bend Radius 50mm, Frequency 40 times/min, Distance 1000mm
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. Common Type Flexible Type Length
*

Motor Model 1 Description Model Model 2 (Unit: m)
SM3L-102A OO UA 2642-0100 2642-0100-C10 1
SM3L-103A SO UA Encoder Cabl 2642-0300 2642-0300-C10 3

_ ncoder Canles
SMEL-104A G UA With B 2642-0500 2642-0500-C10 5
SM3L-105A GO UA Absolltute Ztrt]i:)yder
SM3M-132A S0 UA e e 2642-1000 2642-1000-C10 10
SM3M-133A &0 UA 2642-1500 2642-1500-C10 15
SM3M-134A GO UA 2642-2000 2642-2000-C10 20
2"\\"/'%121 gg L'\j'ﬁ 2643-0100 2643-0100-C10
SM3H-133A O UA 2643-0300 2643-0300-C10
SM3H-134A OGO UA Encoder Cables 2643-0500 2643-0500-C10
SM3H-182Y &1 UA '”Cfe’g‘igrt]ad'a'fgwder 2643-1000 2643-1000-C10 10
gm:iii gg 32 2643-1500 2643-1500-C10 15
SM3H-185Y & UA 2643-2000 2643-2000-C10 20
1658-0100 1658-0100-C10 1
1658-0300 1658-0300-C10 3
SM3L-102A & NUA
SMAN132A & NUA Motor Cables 1658-0500 1658-0500-C10 5
SM3H-132A O NUA Standard 1658-1000 1658-1000-C10 10
1658-1500 1658-1500-C10 15
1658-2000 1658-2000-C10 20
1660-0100 1660-0100-C10 1
1660-0300 1660-0300-C10 3
SM3L-102A & BUA Motor Cables With 1660-0500 1660-0500-C10 5
SM3M-132A & BUA Built-in Brake Cable
SM3H-132A O BUA Standard 1660-1000 1660-1000-C10 10
1660-1500 1660-1500-C10 15
1660-2000 1660-2000-C10 20
1656-0100 1656-0100-C10 1
1656-0300 1656-0300-C10 3
SM3L-103A & NUA
OMV133A & NUA Motor Cables 1656-0500 1656-0500-C10
SM3H-133A & NUA Standard 1656-1000 1656-1000-C10 10
1656-1500 1656-1500-C10 15
1656-2000 1656-2000-C10 20
1662-0100 1662-0100-C10 1
1662-0300 1662-0300-C10 3
SM3L-103A & BUA Motor Cables With 1662-0500 1662-0500-C10 5
SM3M-133A & BUA Built-in Brake Cable
SM3H-133A & BUA Standard 1662-1000 1662-1000-C10 10
1662-1500 1662-1500-C10 15
1662-2000 1662-2000-C10 20
1650-0100 1650-0100-C10 1
SMB3L-104A & NUA 1650-0300 1650-0300-C10 3
SM3L-105A & NUA
CVAM134A & NUA Motor Cables 1650-0500 1650-0500-C10 5
SM3M-135Y & NMA Standard 1650-1000 1650-1000-C10 10
SM3H-134A & NUA 1650-1500 1650-1500-C10 15
1650-2000 1650-2000-C10 20
1652-0100 1652-0100-C10 1
SM3L-104A & BUA 1652-0300 1652-0300-C10 3
SM3L-105A & BUA Motor Cables With 1652-0500 1652-0500-C10
SM3M-134A & BUA Built-in Brake Cable
SM3M-135Y & BMA Standard 1652-1000 1652-1000-C10 10
SM3H-134A & BUA 1652-1500 1652-1500-C10 15
1652-2000 1652-2000-C10 20
* & Encoder Options AQil Seal Options
* Flexible -C10 10 million times
Test Conditions: Bend Radius 100mm, Frequency 40 times/min, Distance 1000mm
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Motor Model 1* Description Coml\Tg)dne'll'ype FI%((l)k:jlgl'l'z)ipe (bﬁﬂgtr?])

1666-0100 1666-0100-C10 1
1666-0300 1666-0300-C10 3

SM3H-182Y & NUA Motor Cables 1666-0500 1666-0500-C10 5

SM3H-183Y & NUA Standard 1666-1000 1666-1000-C10 10
1666-1500 1666-1500-C10 15
1666-2000 1666-2000-C10 20
1681-0100 1681-0100-C10
1681-0300 1681-0300-C10

SM3H-182Y & BUA Motor Cables With 1681-0500 1681-0500-C10

Built-in Brake Cable

SM3H-183Y & BUA Standard 1681-1000 1681-1000-C10 10
1681-1500 1681-1500-C10 15
1681-2000 1681-2000-C10 20
1667-0100 1667-0100-C10 1
1667-0300 1667-0300-C10 3

SM3H-184Y <& NUA Motor Cables 1667-0500 1667-0500-C10 5

SM3H-185Y & NUA Standard 1667-1000 1667-1000-C10 10
1667-1500 1667-1500-C10 15
1667-2000 1667-2000-C10 20
1680-0100 1680-0100-C10 1
1680-0300 1680-0300-C10 3

SM3H-184Y & BUA Motor Cables With 1680-0500 1680-0500-C10 5

Built-in Brake Cable

SM3H-185Y < BUA Standard 1680-1000 1680-1000-C10 10
1680-1500 1680-1500-C10 15
1680-2000 1680-2000-C10 20

* & Encoder Options A Oil Seal Options
* Flexible -C10 10 million times
Test Conditions: Bend Radius 100mm, Frequency 40 times/min, Distance 1000mm
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2.6.2 Driver plug kit

Name

P/N

Description

1/0 Connector

M2-50P

CN2, 50pin Density |10 connector

Motor Encoder Connector

MSOP-CN310P

CNB3, Driver side motor encoder connector

Second encoder Connector

MSOP-CN408P

CN4, Full closed loop function encoder connector

STO Function Connector

STO Connector Kit

CN5, STO Connector

Drive Connector Kit

MSOP-DRPWKITA

200/400/750W Drive P1, P2, Adjusting handle

MSOP-DRPWKITB

1.0/1.5/2.5/3.0kW Drive P1, P2, Adjusting handle

2.6.3 Motor plug kit

Name P/N Description
MSOP-MTKITA Frame 80mm and below motor connector kit (without brake connector)
MSOP-MTKITD Frame 80mm and below motor connector kit (with brake connector)
Motor Connetor . .
MSOP-MTKITF Frame100mm/130mm motor connector kit (Straight )
MSOP-MTKITE Frame 180mm motor connector kit (Straight )

2.6.4 Absolute value battery kit

Name

P/N

Description

Battery

MSOP-BAO1

Battery and battery cases

MSOP-BAKITO1

Used for absolute value encoder motor with battery

2.6.5 Communication cable

Name P/N Length (m) Description
USB Config Cable 2620-150 15 CN1, Servo driver and PC communication configuration cable
2012-030 03 Twisted-pair, Unshielded type, 0.3m servo driver and controller
communication cable
CN6/CN7 2012-300 3 Communication cables between servo drives
Communiction Cable 2013-030 0.3 Twisted-pair, Shielded type, 0.3m servo driver and controller
communication cable
2013-300 3 Communication cables between servo drives
2.6.6 Other cable
Name P/N Length (m) Description
1643-300 3 _ o
Ordinary type, no need for bending times
Second encoder 1643-500 5
feedback line 1643-300-C05 3
Flexible type, 5 million times of bending
1643-500-C05 5

2.6.7 Regenerative resistor

P/N Specification Description
REG100W120R 100W, 120Q
REG200W120R 200w, 120Q Regenerative absorbing resistor
REG300W120R 300W,120Q

2.6.8 Dynamic brake resistor

P/N Specification Description
DBR85W3R5 85W, 3.5Q 1.0/1.5/2.5/3.0kW type external dynamic brake resistor
2.6.9 EMI filter
P/N Specification Description
MSOP-EMI020 250VAC, 20A EMI filter for AC power of drive side(Single Phase)
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3 Installation

3.1 Storage Conditions

3.1.1 Drive storage environment conditions
Please note the following when storing:

» Correctly packaged and store in a clean and dry place, avoid direct sunlight
» Store within an ambient temperature range of -10C~+65TC

e Store within a relative humidity rang of 10% to 85% and non-condensing

e DO NOT store in a place subjected to corrosive gasses

3.1.2 Motor Storage Conditions

e Correctly packaged and stored in a clean and dry place, avoid direct sunlight
e Store within an ambient temperature range of -20C ~+60°C

e Store within a relative humidity rang of 20% to 85% and non-condensing

* DO NOT store in a place subjected to corrosive gasses

3.2 Installation Conditions
3.2.1 Driving environment conditions

1. Temperature is 0 ‘C ~ 55 °C. If the ambient temperature exceeds 45 °C, please place it in a well-
ventilated place. It is recommended to operate at 45 °C for a long time

2. If this product is installed in a distribution box, the distribution box must be sized and ventilated so
that there is no danger of overheating of all electronic devices used inside.

Ambient humidity is 10%~85% RH, no condensation

Vibration below 9.8m/s?
Do not use the driver near corrosive gas, flammable gas or combustible material

3
4
5
6. Please install the driver in an indoor electrical control box without water and direct sunlight
7. Please avoid using these drive-in dusty places

3

.2.2 The motor operation ambient conditions are as follows:

e The ambient temperature is 0°C ~40°C.

* Ambient humidity is 10%~85% RH, no condensation.

e Vibration below 49m/s?.

e Do not use the motor near corrosive gas, flammable gas, or combustible materials.

¢ Do not use the motor in a closed environment, the closed environment will cause the motor to high
temperature and shorten the service life.
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3.3 Drive installation space

* When installing the drive, please reserve enough around space for the drive to ensure a good
circulating cooling effect.

e Do not block the cooling holes of the drive.

» To ensure the temperature in the cabinet, it is recommended to install a cooling fan in the cabinet.

» Please ground the drive well during installation.

20mm d || 10mm 7 10mm M|l 10mm I ||_20mm

15 1aa
20mm 4| 10mm 1 || .20mm 4 |[_20mm

3.4 Motor Installation
3.4.1 Encoder and Bearing Protection

» DO NOT strike the motor when mounting as the motor shaft or encoder may be damaged.

[T1
q

fis-a]

——

=

e Itis recommended to use a disturbing coupling specially designed for servo motors, which can
provide some cushioning during eccentricity or deflection.

* When installing the coupling, please wipe clean the anti-rust oil on the output shaft end of the motor.
*  When using the keyway motor, please use the standard key in the motor box.

* When installing a pulley on a servo motor with a keyway, please use the threaded hole of the motor
shaft to push the pulley into the motor shaft with a screw.

a1 Rev. 1.0
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* When disassembling the pulley, please use professional tools such as pulley remover to prevent the
bearing from being injured.

* When connecting the shaft, make sure to achieve the required concentricity. If the concentricity is not
good, it will produce vibration and damage the bearing and encoder.

» The load applied in the axial or radial direction of the motor should not exceed the range specified in the
specifications, please refer to the specifications table of each servo motor.

» The output shaft material of the servo motor does not have the ability to prevent rust. Although grease
has been used for rust protection before leaving the factory, if the storage time exceeds six months, to
ensure that the motor shatft is free from rust, please check the condition of the motor shaft regularly
every three months and add appropriate anti-rust grease in time.

3.4.2 Precautions for the use of the motor in the oil and water environment

* Do not allow oil and water to enter the inside of the motor
e Do not place cables in water or oil

e Since the through part of the motor shaft and the motor lead wires are not IP65 protected, please
ensure that no water or oil enters the motor from such parts

e The motor industrial grade skeleton oil seal can block pollutants (oil, impurities) to prolong the life of
the motor. When leaving the factory, the oil seal will be attached to the box, but will not be installed
on the motor output shaft. After the oil seal is installed, the oil seal will cause a certain resistance
and torque loss to the rotation of the motor shatft. It is recommended that the motor be dated.

« In the application with liquid, please install the motor wiring port downward

Oil Fluids,and Fine Dust Oil,Fluids,and Fine Dust

Motor Shaft and
o 6 0 6 6  Motor Shaft and 6 0 O rrzz7A End Bell are Protected
00 0 0 0 0 End Bell are Exposed 06060 Form Containments
- to Containments ——r mZ)
Shaft Seal Installation
Shaft Seal Installation is Not Recommended

is Recommended

3.4.3 Wiring

» If using a cable chain, use a super flexible cable. And ensure that there is a bending diameter of
more than 100mm.

* Do not twist the cable.
e When moving the motor, do not pull on the cable.

» Do not use the same sleeve for the main circuit cable and the input/output signal cable / encoder
cable, and do not bundle them together. Wiring in this case, the main circuit cable and the input/
output signal cable / encoder cable should be separated by at least 30cm.

Rev. 1.0
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3.4.4 Motor temperature rise

Servo motors are rated for continuous operation when mounted on a standard heat sink and in an
ambient temperature of 40 °C. When the servo motor is installed in a small device, the temperature
may rise significantly due to the reduced heat dissipation area of the servo motor.

The dimensions of the standard cooling plate of the servo motor are as follows:

Base series Power Heat sink size
40mm 50W. 100W 200*200*6 aluminum
60mm 200W. 400w 250*250*6 aluminum
8omm 750W 250*250*6 aluminum

1kw 300*300*12 aluminum
100mm 1kW ~ 2.5kW 300*300*12 aluminum
130mm 850W ~ 3kW 400*400*20 aluminum
180mm 2.9kW ~ 7.5kwW 550*550*30 aluminum

If the installation environment makes it difficult to use a large heat sink, or if the ambient temperature
exceeds the specification requirements, the following requirements need to be followed:

» Do not work at rated power, choose a motor that is 1~2 times larger than the actual motor power
required.

* Reduce the acceleration and deceleration of the duty cycle to reduce the motor load.

e Reduced duty cycle for work.

» External forced air cooling of the servo motor using a cooling fan or other means.

* When using a motor with an oil seal, the oil seal will cause a certain resistance and torque loss
to the rotation of the motor shaft, and heat is generated due to the friction between the two. The
required load torque needs to be 70% of the rated torque of the motor.

Note: Do not put any thermal insulation material between the servo motor and the metal heat

sink, so as to avoid the failure of the motor to dissipate heat and cause the motor temperature
to rise, which may cause the motor to malfunction.

] ] 43 Rev. 1.0
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4 System Configutation and Wiring
4.1 Electromagnetic compatibility (EMC)

High-speed switching elements are used in the M56S series,whitch will produce high frequency
j interference during operation, and intefere with peripheral equipments through conduction or

radiation.

There is also a low voltage unit inside the servo drive, which is likely to be interfered by the
noise of the drive's peripheral equipments. The interfered signal mat cause the device to make
unexpected actions.

By following the electromagnetic compatibility specifications listed in this manual during installaition
and wiring, this product can meet the following specifications.

EN 61800-3

In order to prevent mutual electromagnetic interference between the servo drive and its peripheral
equipments, the following countermeasurs can be taken.

 Install an appropriate EMI noise filter on the power input side.

» Make sure that the drive and motor are well grounded.AWG 10 is recommended for the grouding wire.

» Do not use the same sleeve for the main circuit cable and the input/output signal cable and
encoder cable, or tie them together. When wiring, the main circuit cable and the input/output signal
cable/encoder cable should be separated by more than 30cm.

e Use twisted-pair shielded wire for digital in-out signal cables and encoder signal cables.

» The length of input and output signal cables shoud be less than 3m. And the encoder cable is less
than 20m.

e Do not use the same power source with eletric welders, EDM machines,etc, even if it is not the
same power source,when there is a high-frenquency gnerator nearby, connect a EMI noise filter to
the input side of the main circuit power and control powerr cable.

4.1.1 EMI Noise Filter

The EMI noise filter adopts correct installation method to minimize the interference.lt is recommended
to use EMI filter tested by MOON'S company to maximize the suppression efferct.

The recommend EMC protection wiring diagram is as follows.

EMIEiRzEs WERG] e |
L1 I
L2

|
T i |
T L PT o]
—18 ) L1C

L2C U ¢ IR
P2l v ‘B.DJ_
W ¢ |
e[ )

o 0 O

56

fel '

l
|
|
N=ivz)) R I
I
I
I
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More measures are as follows
1) Remove the paint layer on the contact surface when the drive is mounted on a metal plate

2) Servo drive and EMI filter are mounted on the same metal plate.

3) Position the input noise filter as close to the drive as possible

4) Route the input wires and output wires separately, do not bundle them together

5) EMI filter should be well grounded.

6) Use shield cables for main circuit. Shield of cable should be directly grounded to PE connector
7) Please install a ferrite magnetic ring as shown in the figure above for the input and output signal

cables and power cables to get a better EMC effect.

] ] 45 Rev. 1.0
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4.1.2 Groudinng
Well grounding treatment can give full play to the effect of EMI filter and greatly reduce interference.

e Must be parallel single-point grounding

Correct Ground Wrong Ground
_ T - |
EMI Filter EMI Filter
O © o
AC220 )ﬁ AC220 0 Jﬁ
® | I ° ® | I
Servo Drive Servo Drive Servo Drive  Servo Drive

e Use a shielded cable for the extension cable betweent the drive and motor.
» The shielding net of cable should be well grounded and connected to the ground terminal of drive.

4.1.3 Motor cable selection and installation precautions

Select the motor cable with shield and install it correctlu to get better EMC effect and interference
suppression effect. Please note the following.
» Use a cable that has braided shielding (the effect of double shielding is better).

» The shield on both ends of the motor cable should be grounded with the shortest cable length and
the largest contact area.

¢ Remove the protective paint on the U-shape saddle and metal plate in order to ensure good contact.
Please see the figure below.

e A correct connection between the braided shielding of the motor cable and the metal plate is

required. The braided shielding on both ends of the motor cable should be fixed by the U-shape
saddle and metal plate. Please see the figure below for the correct connection.

=
%: / j
S
' Urshapé sadde B Braided shielding

Metal Plate é

Rev. 1.0
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4.1.4 EMI Noise Filters

You must attach Noise Filters in appropriate places to protect the servo system from the adverse
effects of noise.

NOTE:

e Select a noise filter that matches the drive power

e Separate input cables from output cabls. Do not place input cables and output lines in the
same duct or bundle them together

Correct Ground Wrong Ground
EMI Filter EMI Filter
o 2 o 2]
AC220 © | AC2200 [
Input o I Input o o f
® | I ®
Recommended EMI filter
MOONS'’ P/N Specification Manufacturer Description

MSOP-EMI020 250VAC, 20A LCR EMI Noise Filter (Single)
More recommended EMI filters

Drive Model Main Supply Manufacturer Filter P/N

M56S-21A8R ¢ TYCO 3ET1

M56S-23A0R ¢ TYCO 6ET1

Single

M56S-24A5R & TYCO 6ET1

M56S-26A0RF TYCO 10ET1

M56S-210ARF Dephir DF300-16A-01

3-Phase

M56S-213ARF Dephir DF300-16A-01

# Represents the Function type
Rev. 1.
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4.1.5 Ferrite Ring
The Ferrite Ring is used to absorb the radiation interference of the wire.

The ferrite ring has different impedance characteristics at different frequencies. Normally, the
impedance is very small at low frequencies. When the signal frequency increases, the impedance of
the ferrite ring rises sharply, which makes it easy for normal useful signals to pass through, and can
effectively suppress high frequencies.Use the ferrite ring to optimize signal transmission and suppress
high-frequency noise, and reduce high-frequency interference in the power and signal cables.

When the ferrite ring suppresses common mode interference, the eddy current loss of the magnetic
ring to the high-frequency signal converts the high-frequency component into heat loss, so that a
low-pass filter can be formed, which can cause greater attenuation of high-frequency noise, and The
impedance of low-frequency useful signals can be ignored and does not affect the normal operation of
the circuit.

Winding several turns of wire onto the ferrite ring can increase inductance and the ability to filter out
high-frequency noise.But too many turns will cause too much loss and rise the temperature of the
ferritering.

The suggested winding methods are shown below:

Digital signal Cables Windling necessary turns. (2-3 Turns)

Remove the jacket to the length so that wires can be wound on the ferrite ring.

For effective noise reduction capability, U, V and W should be wound together. and
wound 2-3 turns.

The ground wire and shield cannot be wound into the ferrite ring.

Motor Power Cables

Encoder Cables Windling necessary turns. (2-3 Turns)

X 1= PE

Recommend Ferrite Ring

MOONS’' PN P/N Manufacturer
M2-OP3035 ZCAT3035-1330 TDK
Rev. 1.0
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4.2 External main circuit wiring
4.2.1 Main circuit wiring diagram

4.2.1.1 200/400/750W Type

AC Power
Non Fuse
Breaker ~—1 LED Display
The 5 digit, 7 segment LED displays e
. the drive status and faults. ¥ |
Operation Panel |
Line Filter Function keys are used to perform status P
(optional) display, monitor and diagnostic, (7
function and parameter setting. e
USB Cable
‘//' N  (software configuration)
(optional)
Electromagnetic Communication Port
Contactor T
| {_Main Power Input =
h L=
Control Power Input = )
\ p he -E CN7 e — RS-485
ey L Controller
Only for bus type
Po‘lﬁcﬁ(zjrgg;cmr Communication Cable (optional)
R
e 1/0 Connector (included)
[:[ EI= Used to connect PLC,
N motion card and other
Regenative 1= | controllers. )
Absorbing Resistor (r -
Power Connector Second Encoder Connector
(included) Full Closed-loop Function
"] CN3 ~ (optional)
: )
Motor Power Cable :L Ground (PE) Battery box is suitable for
(optional) 26/21-hit absolute optical encoder motor
Motor Encoder Cable
(optional)
Note: *1 Certain models don't support this function, please refer to page 16.
Rev. 1.0
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4.2.1.2 1.0/1.5/2.5/3kW Type

AC Power
Non Fuse
Breaker LED Display [

The 5 digit, 7 segment LED displays V) TN

the drive status and faults. !

Operation Panel
Line Filter Function keys are used to perform status I
(optional) display, monitor and diagnostic, Y =
function and parameter setting. ( .

USB Cable
Ve \_(software configuration) )
) USB mini-B Cable (optional)

Electromagnetic _/
Contactor Power Connector Communication Port
(included) H CN1 /) L
ﬂ .-0 R </
Main P Input ]
| | Main Power Inpu ONG
Control Power Input
CN7
L RS-485
A\ \ Controller

Only for bus type
Communication Cable (optional)

[ 1/0 Connector (included) |
Used to connect PLC,
motion card and other

L controllers.

Regenative Absorbing Resistor
(optional)

Dynamic braking Resistor —_—
(o);/)TionaJ) o Second Encoder Connector
@ Full Closed-loop Function

o N3 ~ (optiona)
)
Power Connector
(included)
"= Ground (PE) Battery box is suitable for
23/21-bi | ical
Motor Power Cable 3/21-bit absolute optical encoder motor
: Motor Encoder Cable
| (optional) t
N . (optional)

Note: *1 Certain models don't support this function, please refer to page 16.

Rev. 1.0
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4.2.1.3 5.0/6.0/7.5kW Type

AC Power LED Display —.
The 5 digit, 7 segment LED displays )
the drive status and faults.

Non Fuse Operation Panel 5 |
Breaker Function keys are used to perform status 1
display, monitor and diagnostic,
function and parameter setting. ) //' -

USB Cable
\ (software configuration) )

USB mini-B Cable (optional)

N -
‘ ‘ Communication Port

| | Main Power Input

——
Electromagnetic
Contactor

Power supply input RS-485

Controller

Line Filter
(optional)
\\\

Only for bus type
Communication Cable (optional)

( 1/0 Connector (included) )

Motor Power Cable Used to connect PLC,

) Interface motion card and other
(r controllers.
CN4 Second Encoder Connector‘
[ ol ] Full Closed-loop Function
- . (optional)
——
Regenative

Absorbing Resistor (optional)

Battery box is suitable for
23/21-bit absolute optical encoder motor

Power Connector
(optional)

Motor Encoder Cable
(optional)

Ground (PE)

STO Interface (included)

] ] 51 Rev. 1.0
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4.2.2 Servo Drive Connectors and Terminals (750W and below models)

Connector Port Symbol Description
b1 L1. L2, L3 Main power supply, connect to single phase and 3-phase
L1C. L2C Control power supply, connect to single phase

Servo motor connector

Symbol Color Description
u. v. w U Red Connecting to three-
\% Yellow phase motor main
p2 W Blue circuit cable

Ensure the circuit is closed between B2 and B3, and

Internal Resistor L
the circuit is open between B1+ and B3.

Bl+. B2. B3 Ensure the circuit is open between B2 and B3, and
External Resistor connect the external regenerative resistor between
B1+ and B2.
CN1 Mini USB Port Connect to PC
CN2 I/0 Connetor Port Input and output signals
CN3 Encoder Port Used to connect encoder of motor
CN4 Second Encoder Port Connect the external encoder in full closed loop mode
CN5 STO Port The input for Safety Torque Off
CN6 RS-485 Port RS-485 Communication Port
CN7 RS-485 Port RS-485 Communication Port

4.2.3 Servo Drive Connectors and Terminals (1.0/1.5/2.5/3.0kW Type)

Connector Port Symbol Description
L1. L2, L3 Main power supply, connect to single phase and 3-phase
L1C. L2C Control power supply, connect to single phase
Internal Resistor Ensure the circuit is closed between B2 and B3,
and the circuit is open between B1+ and B3.
P1 Bl+. B2. B3 Ensure the circuit is open between B2 and B3,
External Resistor and connect the external regenerative resistor
between B1+ and B2.
When using the dynamic braking function with
N. R1. R2 External dynamic an external dynamic braking resistor, the resistor
A A braking resistor is connected between R1 and R2, and the
resistor model is DBR85W3R5
Used to connect servo motor
Terminal Symbol Wire color Description
P2 U. V. w U Red Connecting to three-
\Y Yellow phase motor main
W Blue circuit cable
CN1 Mini USB Port Connect to PC
CN2 I/O Connetor Port Input and output signals
CN3 Encoder Port Used to connect encoder of motor
CN4 Second Encoder Port Connect the external encoder in full closed loop mode
CN5 STO Port The input for Safety Torque Off
CN6 RS-485 Port RS-485 Communication Port
CN7 RS-485 Port RS-485 Communication Port
Rev. 1.0
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4.2.4 Servo Drive Connectors and Terminals(5.0/6.0/7.5kW Type)

Connector Port Symbol Description
R.S. T Used to connect three-phase AC main circuit power
L1C. L2C Used to connect single-phase AC for control circuit power
Internal Resistor Ensure the circuit is closed between B2 and B3,
and the circuit is open between B1+ and B3.
Bi+. B2. B3 Ensure the circuit is open between B2 and B3,
External Resistor and connect the external regenerative resistor
between B1+ and B2.
DCr r for ressing high-order
Power Supply C e.act.o used for suppressing high-orde
N1. N2 External reactor harmonics in power supply, connected between
A N1 and N2. When a reactor is not needed, short
circuit between N1 and N2
Used to connect servo motor
Terminal Symbol Wire color Description
u. V. w v Red Connecting to three-
\% Yellow phase motor main
W Blue circuit cable
CN1 Mini USB Port Connect to PC
CN2 1/0 Connetor Port Input and output signals
CN3 Encoder Port Used to connect encoder of motor
CN4 Second Encoder Port Connect the external encoder in full closed loop mode
CN5 STO Port The input for Safety Torque Off
CN6 RS-485 Port RS-485 Communication Port
CN7 RS-485 Port RS-485 Communication Port
Rev. 1.0
( 400-820-9661 53
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4.2.5 Connecting and Wiring Notes

Please ensure grounding wires are securely connected, wires with more than AWG 10(5.3mm2) on
sectional area is recommended.

B2 HEIRF BIRANNHE BEAARIIIER T LB, BS51NK
Grounding method must be single point grounding.

Ensure L1/L2/L3 and L1C/L2C are correctly wired, and voltage supplies are within the specification
range.(3kW and below models)

MER. S. TRLIC. L2CIEA&LEEIER, BEAERIVEBEGKWE L EHEY)

When using single-phase power supply, please connect to the L1, L3 pins.(1.5kW and below
models)

Ensure U/V/W is following the order of RED/YELLOW/BLUE. Wrong connections will cause motor
stop rotation, or wrong rotatory directions.

Isolation transformer and EMI filter are recommended on drive’ s power supply to ensure safety
and improve its anti-interference level.

Please setup an emergence stop circuitry to switch off the power supply when fault occurs.

Please DO NOT touch drive or motor's connector terminals 5 minutes after drive and motor is
powered off. There are electrical charge components in the circuitry. Therefore, even power is off,
there might still be hazardous voltages within the circuitry, before its total discharge.

Install the encoder cables in a separate conduit from the motor power cables to avoid signal noise.
Separate the conduits by 30cm above.

Use multi-stranded twisted-pair wires or multi-core shielded-pair wires for signal, encoder feedback
cables.

The maximum length of signal input/output cable is 3 meters, and the maximum length of encoder
(PG) feedback cables is 20 meters.

Rev. 1.0
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4.2.6 Precautions for the use of towline cables

When you need to move the motor cable or install the cable in a drag chain, please use a dedicated
flexible cable. Ordinary cables are easy to be damaged during repeated bending, causing the servo
motor to fail to work normally.

When using drag chain cables, make sure that:

Correctly choose the cable that meets the required bending resistance
The bending radius of the cable is generally more than 10 times the outer diameter of the cable

Avoid pulling the cable. When wiring inside the drag chain, do not fix or bundle it, so as to avoid the
bending radius is not enough and the cable will be pulled

Please bundle the cables at the two ends of the drag chain and the fixed place of the mechanical
part.

e

The wiring in the drag chain should not be too dense to ensure that the cable occupies less than
60% of the internal space of the drag chain.

Avoid mixing cables with large outer diameter differences. If you really need to mix cables, please
install baffles.

@ 400-820-9661 55 Rev. 1.0
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4.2.7 Recommended Wires

e The main circuit is recommended to use insulated wires with a withstand voltage of 600V and above

75°C.

e Be sure to choose the corresponding allowable current cable to prevent the cable from overheating.

Recommended wires for each part of the drive are as follows:

Diameter of cable (AWG)

. . Rated Connector Connector Connector
Driver and matching servo Power P1 P2 CN3
motor W
W) | L1213
RIS/T L1C/L2C U/NVIW B1l+, B3 Encoder Brake GND
SM3H-041ACIPA | 50
SM3L-042A< DA
100
M56S-21A8R® | SM3H-042A< DA
SM3L-061AC OPA
200
SM3H-061AC P A 2.0mm? 0.75 ~ 2.0mm?| 1.25 ~ 2.0mm?
(AWG14) (AWG14 ~ 18) | (AWG14 ~ 16)
SM3L-062A<C LPA
M56S-23A0R ¢ 400
SM3H-062A<C CIPA
SM3L-083AC OPA
M56S-24A5R & 750
SM3H-083AO CIPA
SM3L-084A<C OPA
N SM3L-102A<C UA | 1000 2 omm? 2.0 - 3.5mm?
N AWG14 AWG12 ~ 14
SM3H-132A CIUA | 850 2 0mm? 0.2mm? o5mmz | 2.0~ 5.3mm?
AWG14 AWG24 AWG10 ~ 14
SM3L-103A<0 CUA ( ) ( )| (awe20) | ( )
1500
M56S-210ARF | SM3M-133A<C LIUA
SM3H-133A< CIUA | 1300
2.0 ~ 3.5mm? 3.5 ~5.3mm?
SML-104ACLIUA | 2000 | “N\yG12~ 14 AWG10~12 | 2.0~ 3.5mm?
SM3L-105AC UA | 2500 AWG12 ~ 14
M56S-213ARF
SM3M-134A<OCIUA | 2000
SM3H-134A<CIUA | 1800
SM3H-182Y<LIUA | 2900 omm? omm?
M56S-313ARF
SM3M-135Y < IUA | 3000 AWG14 AWG14
M56S-317ARF | SM3H-183Y< LIUA | 4400
5.3mm? 5.3mm?
M56S-321ARF | SM3H-184Y< CIUA | 5500 prvsiiaiy ANGI0
M56S-326ARF | SM3H-185Y < CIUA | 7500

& Model Type,

< Encoder Options, [ Brake Options, A Oil Seal Options

Rev. 1.0
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» Please use insulated pin terminals for power connectors P1 and P2

@ Crimp Type @ Sleeve Type @ Parallel Terminal

bide LAl L44L

» Please select the pin terminal according to the recommended wire

Connector applicable wire type: AWG14~AWG18
The outer diameter of the wire for the connector: g2.1~4.2mm

4.2.8 Ground wire terminal

» In order to obtain a better EMC effect, please use 5.3mm?AWG10 dedicated copper conductor cable
* Please use O-shaped cold pressed terminals
» Tightening torque of ground wire terminals

Grounding screw

Drive Model — - -
Specification Tightening torque

M56S-21A8R ¢
M56S-23A0R ¢
M56S-24A5R ¢
M56S-26A0RF M3 1.2N.m
M56S-210ARF
M56S-213ARF
M56S-313ARF
M56S-317ARF
M56S-321ARF M4 1.4N.m
M56S-326ARF

¢ Represents the Function type

Notes:

e Exceeding the maximum tightening torque will cause damage to the screw hole.

* Do not install the grounding screw when the power is on, it may cause electric sparks.
» Please regularly check whether the grounding screw is loose.

] ] 57 Rev. 1.0
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4.3 Drive Power Supply Interface

220V AC servo drive supports single phase or three phase wiring method. Three phase wiring method
for 1.5KW or above drives is recommended.

4.3.1 AC220V Single Phase Input (750W and below models)

L N E
©)
MCCB
NF
P_on P_off E_stop MC Alarm
j"/ m m
I I
T ¥ ¥ =1
|MC —F
| Alm_R
[:]T7L——|
MC
OL1
OL3 P1
OL1C
©oL2C
Exlerﬂ regeneration resistor Servo Drive
Bl+ Using interna
l OB1+
| B2 I regeneration
resistor
| _ o83 | ro82
M —OB3
P2
Red L ouU
Moto Yello o)
OV
N Blue oW
YL/GNF—
@ E CN2
Alm_R
Encorder Porf|
©
Tons | e
:l- 24VDC
©
Notes:
Symbol Description Symbol Description
MCCB Circuit Breaker E_stop Emergency Stop Switch
NF EMI Noise Filter MC Magnetic Contactor
P_on Power On Switch Alm_R Alarm Relay
P_off Power Off Switch Alarm Alarm Relay Contactor

B Peripheral equipment capacity for wiring

_ Voltage Motor Drive Power capagity Circuit Breaker | Contactor
Drive (VAC) Rated Output KVA (Rated Load) Rated Current Rated
Power (W) (A) Current(A)
100 0.4
M56S-21A8R ¢ 6
ingle-Phase 220 200 0-5 9A
M56S-23A0R ¢ Sing 400 0.9 10 (3P+1a)
M56S-24A5R ¢ 750 1.3 16
@ Represents the Function type
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4.3.2 AC220V Three Phase Input (750W and below models)

RS TE
O
MCCB
NF
P_on P_off  E_stop MC Alarm
m m m
- | |
14 ~ H
| Alm_R
[H—p———
MC
oL1
oL2
P1
oL3
oL1C
- - oL2C
External regeneration resistor
| B1+ | %izg‘;?ma' OB1+ Servo Drive
| B2 | resistor
| _ o83 | o082
M —OB3
- red | o, | P2
Motor| | Yellow oV
N Blue ow
YUGN—
&= CN2
Alm_R
Encoder Pol ©)
CN3 %
]— 24VDC
©
Note: Three-phase 220V is the line voltage
Notes:
Symbol Description Symbol Description
MCCB Circuit Breaker E_stop Emergency Stop Switch
NF EMI Noise Filter MC Magnetic Contactor
P_on Power On Switch Alm_R Alarm Relay
P_off Power Off Switch Alarm Alarm Relay Contactor

B Peripheral equipment capacity for wiring

Voltage Motor Drive P .. | Circuit Breaker | Contactor
Drive Y Ag) Rated Output L'&eo\ (S\ggdcfgsg)'ty Rated Current Rated
Power (W) (A) Current(A)
100 0.4
M56S-21A8R ¢
Three Phase 200 0.5 4 9A
M56S-23A0R ¢ 220 400 0.9 (3P+1a)
M56S-24A5R ¢ 750 1.3 16
@ Represents the Function type
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4.3.3 AC220V Single Phase Input (1.0/1.5kW Type)

L N E
[©)
MCCB
NF
P_on P_off E_stop MC Alarm
j"/ m m
| |
E—L—r
| MC I
| Alm_R
[I;H*7L——|
MC
oLl
oL3
oL1C
External regeneration resistor oL2C P1
o] o™ | 0Bt
| B2 resistor
| _oss | roB2
—OB3
ON Servo Drive
Dynamic brake —OR1
resistor _OR2
d
n >
. Yello oV P2
otor Blue oW
= LGN CN2
u — < Alm_R
&
©
:
Encoder Port :l CN3 o ]’ 24VDC
Notes:
Symbol Description Symbol Description
MCCB Circuit Breaker E_stop Emergency Stop Switch
NF EMI Noise Filter MC Magnetic Contactor
P_on Power On Switch Alm_R Alarm Relay
P_off Power Off Switch Alarm Alarm Relay Contactor

B Peripheral equipment capacity for wiring

Voltage Motor Drive Power it Circuit Breaker| Contactor
Drive (VA(?) Rated Output kVeA (Igatz dcliag;g) Y| Rated Current Rated
Power (W) (A) Current(A)
12A
M56S-26A0RF 850, 1000 1.8 16
Single-Phase (3P+1a)
220 18A
M56S-210ARF 1300, 1500 2.3 20 (3P+1a)
Rev. 1.0 60 @ 400-820-9661
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4.3.4 AC220V Three Phase Input (1.0/1.5/2.5kW Type)

RS TE
)
MCCB
NF
P_on P_off  E_stop MC Alarm
m m m
-« | |
P T}
|MC |1
| Alm_R
[ —fr———
MC
oLl
QL2
oL3
oL1C
oL2C
External regeneration resistor Pl
i____ tJesﬁegg:emal ©OB1+
Bl+ B
| EZ o I resistor | ORB2
L ©B3 | OoB3
ON Servo Drive
Dyne;mic brake ﬁ ~OR1
resistor _@ R2
Red @ U]
Mﬂ Yellow @V P2
Motor Blue oW
= YL/GN—=
= CN2
Alm_R
Encoder Port :l CN3 *\ ®
2 T 24vDC
©
Note: Three-phase 220V is the line voltage
Notes:
Symbol Description Symbol Description
MCCB Circuit Breaker E_stop Emergency Stop Switch
NF EMI Noise Filter MC Magnetic Contactor
P_on Power On Switch Alm_R Alarm Relay
P_off Power Off Switch Alarm Alarm Relay Contactor

B Peripheral equipment capacity for wiring

Voltage Motor Drive Power capacity Circuit Breaker | - Contactor
Drive Rated Current Rated
kVA (Rated Load
(VAC) Rated Output Power (W) ( ) A Current(A)
M56S-26A0RF 850, 1000 1.8 10
Three Phase 9A
M -210ARF 2.
56S-210 220 1300, 1500 3 % (3P+1a)
M56S-213ARF 1800, 2000, 2500 3.3

@ 400-820-9661
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4.3.5 AC400V Three Phase (3kW Type)

RSTE
o)
MCCB
NF
P_on P_off  E_stop MC Alarm
m m m
-« | |
e e
| MC -
| Alm_R
[ —A———
MC
oLl
oL2
oL3
oL1C
oL2C
External regeneration resistor - I Pl
,____l g?]eg;ngerna OB1+
Bl+ resi r
IgBZ I esistol _oB2
| _ o83 | I:—@ B3
ON Servo Drive
Dynamic brake @ ~OR1
resistor
—OR2
Red ou
E_ Yellow oV P2
Motor Blue oW
YL/GN —
L LD— -
e CN2
Alm_R
Encoder Port
©
—on | pyeU
]- 24VDC
©
Note: Three-phase 400V is the line voltage
Notes:
Symbol Description Symbol Description
MCCB Circuit Breaker E_stop Emergency Stop Switch
NF EMI Noise Filter MC Magnetic Contactor
P_on Power On Switch Alm_R Alarm Relay
P_off Power Off Switch Alarm Alarm Relay Contactor

B Peripheral equipment capacity for wiring

Circuit
. Voltage Motor Drive Power capacity| Breaker Contactor
UL (VAC) R;‘gf,‘vje?t'\j\%”t KVA (Rated Load) | Rated CuFff‘etﬁt‘z ~
Current (A)
Three Phase 9A
M56S-313ARF 400 2900, 3000 15.15 16 (3P+1a)

Rev. 1.0
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4.3.6 AC400V Three Phase (5.0/6.0/7.5kW Type)

E
o

oL1C
oL2C
OR

oS
oT

Red

ouU
Yellow oV
Blue ow

— 1O N2 Servo Drive

—7+ON1

External

regeneiuofsﬁ)r Use intemal| © B1+
— } rengen.

‘ B1+ ‘ resistor

—O B2
IR \ B2
| o83 | o83

Motor|

®
} YL/GN j
& CN2
Alm_R
Encoder Port |
R I e
‘ 2 T 24vD
©
Note: Three-phase 400V is the line voltage
Notes:
Symbol Description Symbol Description
MCCB Circuit Breaker E_stop Emergency Stop Switch
NF EMI Noise Filter MC Magnetic Contactor
P_on Power On Switch Alm_R Alarm Relay
P_off Power Off Switch Alarm Alarm Relay Contactor
B Peripheral equipment capacity for wiring
Voltage Motor Drive Power capacit Circuit Breaker| Contactor
Drive Y Ag) Rated Output IRI/A (R\;Vt ed L c?ad)l Y| Rated Current Rated
Power (W) (A) Current(A)
M56S-317ARF 4400 22.25 20 18A
M56S-321ARF Three Phase 5500 25 25 (3P+1a)
400 25A
M56S-326ARF 7500 31.25 32 (3p+1a)
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4.4 P2--Connect Motor to Drive
4.4.1 Motor Power Cable Configuration

P2
Motor power output

Fasten by a screwdriver

B1+

4.4.2 Definition of Motor Power Connector

4.4.2.1 PIN Assigenment for Frme 80mm and below

Motor Model PIN.No Name Define
SM3L-042A< ODA ) oe Motor ground
SM3L-061A IPA wire i(:onnector for Motor Use
SM3L-062A OPA
—
SM3L-083ACOPA 2 u U Phase — ﬁ
SM3L-084AO COPA [@
SM3H-042A OPA 3 \V; V Phase
ﬁ
SM3H-061A OPA
SM3H-062AC OPA
4 W W Phase
SM3H-083AC OPA
< Encoder Options, [J Brake Options, /A Oil Seal Options
4.4.2.2 PIN Assigenment for Frme100mm/130mm
Motor Model PIN.No Name Define
Motor ¢E§%ﬂ)ﬂ&§%§
A PE .
SM3M-132AO CIUA ground wire #gﬂ
R F U U Phase
SM3L-102A CIUA SM3M-133AC UA
SM3M-134A< HOUA == ||
SM3L-103A<C OUA ' \ V Phase
SM3M-135Y O OMA =
SM3L-104A< OUA
SM3H-132A000UA | B w W Phase
SM3L-105A< CJUA
SM3H-132AC LUA C Brake 1 | EB#i@iE1
SM3H-134A<C UA o B
D Brake 2 | EBHIBE2
< Encoder Options, [J Brake Options, /A Oil Seal Options
Rev. 1.
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4.4.2.3 PIN Assigenment for Frme 180mm

Motor Model PIN.No Name Define
A PE MOtor . ¢C0nnector for Motor Use
ground wire
F U U Phase Eﬂ
SM3H-182Y < OUA ||
SM3H-183Y O OUA v V Phase
SM3H-184Y O OUA ]
B W W Phase
SM3H-185Y OUA E
D Brake 1 | EB#liEH1 W

E Brake 2 | EB#liE[F2

< Encoder Options, [ Brake Options, /A Oil Seal Options

] ] 65 Rev. 1.0
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4.4.3 Motor Power Cable Connector Specifications

4.4.3.1 Frame size 80mm and below Motor Power Cable Wiring Definition
Plug connector E1006(KS)

>
== ' ¢
> >
©= 2
O-type plug connector
Drive side Motor side
Motor Model ltem Color
(JST)061JFAT-SBXGF-I DGFA4S-B1-00A(H)
SM3L-042A< DA
Grounding Screw PE Yellow/Green 1
SM3L-061ACOPA
SM3L-062A PA
SM3L-083ACOPA 3 U Red 2
SM3L-084A PA
SM3H-042A COPA 2 \Vi Yellow 3
SM3H-061AO OPA
SM3H-062A COPA
1 W Blue 4
SM3H-083ACOPA

[C1Encoder Options <>Brake Optionst AOil seal Options

NOTE: Ensure U/V/W is following the order of RED/YELLOW/BULE. Wrong connections will cause motor stop
rotation, or wrong rotary directions.

4.4.3.2 Frame size 100mm/130mm Motor Power Cable Wiring Definition

100£5mm
10£3mm —
A View
Drive side BN EIEERS
Motor Model ltem Color
XMS3108E20-18S
SM3M-132A0 CUA v U Red F
SM3L-102AC CIUA SM3M-133A<C OUA \Y \% Yellow |
SM3M-134A< UA
SM3L-103AC OUA W w Blue B
SM3M-135Y < COMA
SM3L-104A< OUA i
SM3H-132AC CIUA Grounding Screw FG Yellow/Green A
SMBL-105ACTUA | gyayy 13040 OUA - Brake 1 Red c
SM3H-134AO OUA ) Brake 2 Black D

[CJEncoder Options <>Brake Optionst AOil seal Options

NOTE: Ensure U/V/W is following the order of RED/YELLOW/BULE. Wrong connections will cause motor stop
rotation, or wrong rotary directions.

Rev. 1.0
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4.4.3.3 Frame size 180mm Motor Power Cable Wiring Definition

100+5mm

@)
O
O
o BN IEIERESS
Motor Model Drive side Iltem Color
WS32K6TS

U U Red 2
SM3H-182Y G UA v v Yellow 3
SM3H-183Y O OUA w W Blue 4
SM3H-184Y O IUA Grounding Screw FG Yellow/Green 1
SM3H-185Y O UA . Brake 1 Red 5
- Brake 2 Black 6

CJEncoder Options <>Brake Optionst AOQil seal Options

NOTE: Ensure U/V/W is following the order of RED/YELLOW/BULE. Wrong connections will cause motor stop
rotation, or wrong rotary directions.

Rev. 1.0
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4.5 CN3--Encoder Connection

4.5.1 Encoder Connection between Motor and Drive

= . Fasten with a Screwdriver
= rive CN3,
Motor Encoder Interface
Encoder Connector Interface
| J—
0
Q» g
2
G —
4.5.2 CN3-Encoder PIN Assignment
AR AL
10 9 9 10
A -
| = |
0
| =]
y U 1 2 1:
PIN.No Symbol Description
1 Encoder +5V Encoder Power +5V
2 GND Encoder Power GND
7 CLK- CLK- Signal
8 CLC+ CLC+ Signal
9 SD-/DATA- SD-Signal, or DATA- Signal
10 SD+/DATA+ SD+Signal, or DATA+ Signal
Shield Shield Shield
Rev. 1.0 68 @ 400-820-9661
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4.5.3 Motor Encoder connector specifications

4.5.3.1 Frame size 80mm and below motor encoder connector pin definition

YA R

/
[ 1]
0
il
Motor Model PIN.No Symbol Description
SM3L-042ATCIDA SM3L-042AXCIDA 1 Shield Shield GND
SM3L-061ATCIDA SM3L-061AXCIDA 2 - --
SM3L-062ATCIDA SM3L-062AXCIDA 3 VCC Encoder Power 5V
SM3L-083ATLIDA SM3L-083AXCIDA 4 VBAT Absolute value encoder battery+
SM3L-084ATCIDA SM3L-084AXCIDA 5 SD+ Encoder communication data +
SM3H-042ATCIPA SM3H-042AXCPA 6 - --
SM3H-061ATIPA SM3H-061AXCOPA 7 VCC_GND Encoder Power GND
SM3H-062ATIPA SM3H-062AXPA 8 VBAT_GND Absolute value encoder battery-
SM3H-083ATLIPA SM3H-083AXPA 9 SD- Encoder communication data -
Motor Model PIN.No Symbol Description
1 - -
SM3L-041ABLIDA
2 CLK+ CLK+
SM3L-042ABLIDA
3 CLK- CLK-
SM3L-061ABLIDA
4 DATA- DATA-
SM3L-062ABLIDA
5 DATA+ DATA+
SM3L-083ABLIDA
6 5v Encoder Power 5V
SM3L-084ABIDA p
SM3M-062ABLIDA
8 GND Encoder Power GND
SM3M-083ABLIDA 5

4.5.3.2 Frame size 100mm/130mm/180mm motor encoder connector pin definition

NSO RRIEREES FRAARADRRIERE R,

\ |
‘ Iy -
q n 3 ) 1
= = — o eyl .
10 8
P E
= |
Motor Model PIN.No Symbol Description
SM3L-102ATOUA SM3L-102AXOUA 1 VCC Encoder Power 5V
SM3L-102ATOUA SM3L-102AXOUA 5 VCC_GND Encoder Power GND
SM3L-102ATOUA SM3L-102AXUA
SM3L-102ATCIUA SM3L-102AXTUA SM3H-182YTEUA 3 SD+ Encoder communication data +
SM3M-132ATLUA | SM3M-132AXDIUA | o 1a 1 oavTOUA 4 SD- Encoder communication data -
SM3M-133ATHUA SM3M-133AXCUA
SM3M-134ATCIUA SM3M-134AXCIUA SM3H-184YTOJUA 5 VBAT+ Absolute value encoder battery+
SM3M-135YTOOMA | SM3M-135YX[IMA SM3H-185YTLIUA 6 VBAT_GND Absolute value encoder battery-
SM3H-132ATOUA | SM3H-132AXOUA 78.9 NC
SM3H-133ATOUA SM3H-133AXUA ] ]
SM3H-134ATCIUA | SM3H-134AXCIUA 10 Shield Shield GND
[ Brake Options A Oil seal Opions
Note: DO NOT connect the UN-defination PINs
Rev. 1.0
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4.5.4 Encoder Wire Connection Definition

4.5.4.1 Frame size 80mm and below encoder wire connection definition

MSOP-CN310P Battery Box (20-bit Absolute-Encoder for Motors)

Front View of J1-side /

1 2
For motor encoder type D”V‘?ls'de Battery Signal Color M0t3r25|de
1 -- VCC Red 3
2 -- VCC_GND Black 7
-T Type: 26 Multi-turn i Vbat+ VBAT Green 4
Absolute
- Vbat- VBAT_GND Orange 8
-X Type: 21 Multi-turn
Absolute 9 - SD- Blue/Black 9
10 - SD+ Blue 5
- - Shield 1
For motor encoder type Dr'vfls'de Signal Color Mot3r25|de
1 VCC Red 6
2 VCC_GND Black 8
-B Typg. 17 Battery-less - CLK. Green 5
Multi-turn Absolute
8 CLK+ Orange 2
9 DATA- Blue/Black 4
10 DATA+ Blue 5

Note: DO NOT connect the UN-defination PINs

4.5.4.2 Frame size 100mm/130mm/180mm encoder wire connection definition

MSOP-CN310P

battery box

Qi)
o
J1 [0 s
- AN
1505 J2 Right View
For motor encoder type Derﬁlslde Battery Signal Color Mot?]r25|de
1 -- VCC Red 1
2 -- VCC_GND Black 2
-- Vbat+ VBAT Green 5
-T Type : 23 Multi-turn Absolute
. -- Vbat- VBAT_GND Orange 6
-X Type : 21 Multi-turn Absolute
9 - SD- Blue/Black 3
10 -- SD+ Blue 4
- -- Shield 10
Note: DO NOT connect the UN-defination PINs
Rev. 1.
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4.5.5 Battery of Absolute Encoder

When the SM3 series absolute encoder motor is used in a multi-turn absolute value system, it needs
to use battery power to record multi-turn data when the drive is powered off. After power-on, the drive
calculates the absolute position of the mechanical load through the absolute position of the encoder.

There is no need to repeat the mechanical homing operation.

When using our company's encoder cable with a battery box, the battery box has a built-in battery
MSOP-BAO01, which meets the UL lithium battery standard and the IEC lithium battery international
safety standard. Please refer to the figure below for the battery dimensions.

B Battery replacement

e !
There is a risk of electrolyte leakage after long-term use of /qa\ |
the battery. It is recommended to replace the battery every [ V1 ﬁ
two years. It is recommended to replace the battery when B ! cE N O 1 Y W
the drive is powered on, otherwise the absolute position of l : JE. L N
the encoder will be lost due to no power supply after the \ ,»;/ ) Na
battery is removed. b/ |

16.00i1.‘[;) -

B Battery selection

Please refer to the information in the table below to select a battery of appropriate specifications.

. Rated Value .
Battery Spec. Item&Unit - - Description
Min. Typical Max.
Battery Voltage(V) 3.3 3.6 5
Battery low Voltage(V) — 2.8 — Standby work
Battery alarm Voltage(V) — 3.2 —
E— 2 E— During normal work
Output Spec. During standb: tion, the shaft i
P P Current consumption( 1 A) — 10 E— ring standby qpera on, the shattis
3.6V, 2.7Ah stationary
— 30 — During standby operation, the shaft rotates
Operation Ambient(C) 0 — 40
o Same as the ambient temperature of motor
Storage Ambient(C) -20 — 60

B Precautions for battery use
1. Connect the positive and negative electrodes correctly.

2. If a battery that has been used for a long time or an unusable battery is installed in the machine,
liquid leakage may occur. It will not only corrode the surrounding parts, but also has the risk of short
circuit. It is recommended to replace it regularly (reference period: it is recommended to replace it
every two years).

3. ltis forbidden to disassemble the battery to prevent the electrolyte from flying and affecting
personal safety.

It is forbidden to throw the battery into the fire to avoid the danger of explosion.
It is strictly forbidden to short-circuit between the positive and negative electrodes of the battery
It is forbidden to charge the battery.

It is forbidden to solder directly on the surface of the battery, and the battery with solder feet or
leads should be used.

N oo o s

8. Please discard the replaced battery according to local regulations.

] ] 71 Rev. 1.0
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4.6 Electromagnetic Brake

Servo motors are used in applications such as vertical axes. When the motor is disabled or powered
off, to prevent the mechanical mechanism driven by the motor from falling due to gravity and other
reasons, it is necessary to use a servo motor with an electromagnetic brake.

Note: The brake of the servo motor can only be used to maintain the position of the motor when the motor is not
enabled or power-off. Do not use it for braking during deceleration, otherwise the motor will be damaged.

4.6.1 Wiring Diagram

Servo Drive I—I
_Relay-1.
Y2+ | |
h 18]
y2- LR T 24V
Note:
1) A surge diode/absorber is needed——

2) Ensure the polarity of diode is correct.

B PIN Definition

Motor Model PIN.No ltem Definition

SM3L-041AOBDA
SM3L-042A0BPA
SM3L-061ACBPA 1 2av Brake power supply+ fonnectorfor brake use
SM3L-062AOBPA

SM3L-083ACBPA —1 [ T1 ]
SM3L-084ACBPA i f
SM3H-041A0BPA =
SM3H-042ACBPA .

SM3H-061ABPA 2 ov Brake power supply-
SM3H-062ACBPA
SM3H-083ACBPA

SM3 L-102A<> BUA ¢Connector for Motor Use
SM3L-103ACBUA

SM3L-104AOBUA C 24V Brake power supply+
SM3L-130AOBUA

SM3M-132ACBUA e ||
SM3M-133AOBUA
SM3M-134AOBUA
SM3M-135YOBMA
SM3H-132AOBUA D ov Brake power supply-
SM3H-133AOBUA ]
SM3H-134AOBUA

=

—

Connector for Motor Use

-

5 24V Brake power supply +

L)

SM3H-182Y OBUA
SM3H-183YOBUA [
SM3H-184Y OBUA
SM3H-185Y OBUA

6 ov Brake power supply -

ML, [T

Rev. 1.0
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4.6.2 Precautions for the use of brake

» The signal of the drive control brake can not directly drive the motor's brake. The external 24V power
supply and relay must be provided. It is best to try a separate 24V power supply to prevent other
equipment from causing abnormal power supply which will eventually cause the motor brake to
malfunction.

» The digital output signal of the driver is an optocoupler output, the maximum is 30VDC, 30mA. When
controlling inductive loads such as relays, be sure to install a freewheeling diode, otherwise the output
pin circuit of the driver will be damaged and the signal will not be output normally.

* The electromagnetic brake is a normally closed type, and the motor shaft cannot rotate when the
brake is not powered

» Electromagnetic brake has no polarity requirement
» Avoid the voltage drop as the wire is too thin
e The brake specifications are as follows:

Release

Release

Holding . A Rated Release | Release Brake

Motor Power Torque Gt el Gt el s Voltage Time Voltage Time
Nm Careins PO VDC ms VDC ms

A W@20°C
SM3*-Q4*rrkix 50wW. 100W 0.32 0.26 6.3 0 20
SM3*-06****** | 200W. 400W 1.5 0.3 7.2 15
SM3*-08*****x | 750W. 1000W 3.2 0.4 9.6 70 25
24V +10%

SM3*-1Q*xxks* 1kW ~ 2.5kW 8.0 0.6 14.4 120 16 60
SM3*-1 Jrxxkix 850W ~ 3kwW 18.5 1.05 24.3 120 60
SM3*-18****xx |2 9kW ~ 7.5kW 60 2.16 52 150 19 100

4.6.3 The Timing Charts of Electromagnetic Brake

BT HahES RIS ER BN, SR FIEssHET, EERPFERITDENE.

|

on i

S_ON Signal |
|
|

!
|
|

OFF :

|

ON |
Motor Engage |
OFF ——

on |

Brake Signal |
|

|

|

OFF

|
|
|
|
ON |
|

Brake Release

f
|
OFF — | R
I | |
ON | } | |
Motion Command _}_‘/—\ I I
OFF ‘
ON : ‘ : :
Actual Movement _‘—/—\
OFF l |
I } | |
I | |
> B
Release Delay Time  prake Delay Time
P5-24 P5-25

Motion waiting time and disable delay time can be set using Luna software, or by modifying parameters
P5-24 and P5-25 through the panel.
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4.7 Regeneration Resistor P2

SEBEHMEVERAELBONERESOBRE, BNLTERULBELN, SEiscSHBNiRERNBECERIK
s, ERWBELBEAS, XTIEPVESERZNBERES. LWBHAERIEDR. TS89
SB&RBEZHNNEIEE, RitLSEBEST—EREN, WIERBLEESRINERREFREXEDE
E, BNIRFNSESTETEIRE -

M56S R ENSSAENVBEERE RN EEINISSZE T &,

Drive PIN (KW) - Built-in Resistor .E.xternal Rgsistor
Resistor (Q) Power P_(W) Minimum Resistor (@)
M56S-21A8RD no built-in no built-in 50
M56S-21A8RF 200 40 50
M56S-23A0RD no built-in no built-in 50
M56S-23A0RF 200 40 50
M56S-24A5RD 100 60 50
M56S-24A5RF 100 60 50
M56S-26A0RF 25 80 15
M56S-210ARF 25 80 15
M56S-213ARF 25 80 15
M56S-313ARF 25 80 15
M56S-317ARF 35 100 35
M56S-321ARF 35 100 25
M56S-326ARF 35 100 25

4.7.1 Calculation method of regenerative energy

A. Reciprocating motion

When the motor decelerates, the kinetic energy during deceleration will be converted into electrical
energy and fed back to the bus capacitor.

The energy during deceleration is divided into two parts:

A) Energy generated when the motor decelerates

B) Energy generated when the external load decelerates

The following provides a simple method to simply calculate the required regenerative energy
absorption resistance.

1) Calculate the energy E,, when the motor is decelerating

The following table shows the energy produced when the M56S series servo motor decelerates from

3000 rpm to O rpm without external load.

Ener roduced b PETTLIT] ETEE)
Motor Frame Size| Power Rotor Inertia gy p . Y1 absorbed by the
. Servo Motor P/N . decelerating . .
Series (mm) (W) J,(10*Kgm) E () driver capacitor
c E.()
40 100 SMB3L-042***xx 0.043 0.21 8.7
60 200 SMB3L-061***** 0.152 0.75 8.7
400 SMB3L-062***** 0.243 1.20 13
750 SMB3L-083***+* 0.856 4.22 27
Low Inertia 80
1000 SMB3L-084r++xx 1.07 5.27 27
1000 SMB3L-102****x 1.79 8.82 40.6
100 1500 SMB3L-103***** 2.37 11.68 40.6
2000 SMB3L-104*+xxx 3.68 14.69 40.6
_ 1000 SM3M-132%**** 13.9 68.52 27
'\f:;'tll’;" 130 1500 SM3M-133%++ 19.4 95.64 40.6
2000 SM3M-134x**** 23.3 114.86 40.6
Rev. 1.0 74 (
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850 SM3H-132A%*** 13.9 68.52 40.6
High Inertia 130 1300 SM3H-133A%*+* 19.4 95.64 40.6
1800 SM3H-134A**** 23.3 114.86 40.6

2) Calculate the energy E, generated by the dragged load during deceleration.
Assuming that the inertia of the load is N times the inertia of the motor, the energy generated when the
dragged load is decelerated from 3000rpm to Orpm is:

E,=NXE,,
If E,,+E, <E_, that means during deceleration, the energy generated by the motor and the dragged load
during deceleration is less than the energy that the drive capacitor can absorb, so there is no need to

worry about regenerative energy absorption.

3) Calculate the average power P,, of the required regenerative energy absorption resistance

t,.. is the deceleration time + the interval time between two deceleration's

4) Judgement

If P,, <P, , The total power generated during deceleration is less than the power of the built-in
regenerative energy absorption resistance of the drive, so no external resistance is needed.

If P,, > P, , The total power generated during deceleration is greater than the power of the built-in
regenerative resistance of the drive, and an external resistance is required. In order to reasonably control
the temperature rise of the external absorption resistance, the minimum resistance power is P,/ 0.5.

For example:

Use 400W motor SM3L-062A****, The load inertia is 15 times the motor inertia. Assuming tdec
(deceleration time + interval between two deceleration’ s) is 0.5s, and each movement is decelerated
from 3000rpm to Orpm, the required power of the regeneration resistance is calculated as::

E, =1.2J, E_=13.04J

E,=NxE,=15x1.2=18J]

P,,=(1.2+18-13.04) / 0.5 = 12.32Watt

Since the 400W driver has a built-in absorption resistor power of 40W, there is no need to connect an
external resistor.

B. The external load torque drives the motor, and most of the continuous negative power output of the
motor is doing positive work, that is, the torque output direction of the motor as same as the direction

of rotation. In some special applications, the torque output direction of the motor just opposite to the
speed direction, and the external energy will be fed back into the drive at this time. The servo system will
output the opposite force to overcome the gravity of the external load in order to meet the requirements
of position and speed. Such as the vertical downward movement of a large load, when running for a long
time, the bus capacitance is full and it cannot continue to absorb the regenerative energy. At this time,

the regenerative resistor is required to absorb the energy. The power calculation formula is as follows:

Where:
T,,is the output torque, Unit: Nm

N, is the speed, Unit: rps
For example :
The torque output direction of the motor is opposite to the direction of rotation. When the motor output
torque is 0.6Nm and the speed is 2400rpm, the power at this time is:
P.=2 x 3.14 x 0.6 x 2400 / 60= 150.72
At this time, an external absorption resistor is required, and the minimum power is 150.72W. In order
to reasonably control the temperature rise of the external absorption resistor, the minimum power is
300W.

75 Rev. 1.0

@ 400-820-9661 02/19/2024



M56S RS-485 Type User Manual

4.7.2 Wiring a Regenerative Resistor
AERENAD, BASPIRIEBEITARIBESRIBL, NLLDSHRIREIETERE, FTEIMEIRSE

KEVIRUSERRHE
Using the build-in resistor Using external resistor
Short-circuit the B2 and B3 of the drive's P2 connector Disconnect B2 and B3, and connect the resistor to B1+ and B2.
P2 @
Regenerative j B1+
Resistor :l B2
[ ]t B3
= ]ju
Lo ]jv
HN
4.7.3 Parameter Settings for Regenerative Resistor
Relevant parameters:
Para. | Command Parameter Name Rang Default | Unit Description
P1-19 ZR Regener\a}glclJJrLResstor 10 ~ 32000 200 Ohm | The resistance of regenerative resistor.
P1-20 ZC Reger_]eratlon Resistor 1~ 32000 40 Watt | The regeneration resistor power.
Continuous Wattage
Regeneration Resistor The regeneration resistor time constant. Decides
P1-21 ZT ge 0 ~ 8000 1000 ms | the peak time that the resistor can tolerate full
Time Constant A
regeneration voltage.
Note:

Set the resistance, power and time constant of the regenerative resistor correctly, otherwise it will affect working
and cause the drive to get a over-voltage, regenerative energy absorbing failure or other alarms.

When connecting an external resistor, make sure that the total resistance cannot be less than the
minimum allowable resistance of the drive. If multiple resistors are connected in series or in parallel,
calculate the total resistance and total power correctly.

Parameter Settings:
Connect a 100Q, 200W resistor P1-19 = 100

P1-20 = 200
Parameter Settings:
Connect two 50Q2, 200W resistors in series P1-19 = 100

P1-20 = 400
Parameter Settings:
Connect two 100, 200W resistors in parallel P1-19 =50

P1-20 = 400

4.8 CN1----Connecting to a PC

The CN1 port is used for the communication between drive and PC. By using Luna software, you can
set control mode, modify parameters,online tuning and more settings.

PIN NO Symbol Description
1 +5V USB Power
2 D- Data -
s D+ Data +
4 — Reserve
5 GND GND
Rev. 1.0
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4.9 CN2 -Input/Output Signal Connection

The CN2 port of the M56S series AC servo driver is used to connect input and output signals.

4.9.1 CN2 Input and Output Specifications

CN2 Pin assignments are as follows.

A <&
1 27
) g (T D
\\n —/ur’ - O V_/\
L
b
b
b
ob 4o
b
ob go
ob o
ob g
e
&/’u/_\“\ 50 T @
25 7 \ 49 (T
B View

Specifications of input and output signals are as follows:

) o RS-485 Type
Signals Descriptions
-F Type | -R Type
Digital Input | 10 configurable optical isolate digital inputs 24VDC, max input current 20mA Support Support
Signals | output | 6 configurable optical isolate digital outputs,up to 30VDC,30mA Support Support
Analog Input 12bit A/D: 2 inputs: -10~+10V Support Support
signals | Output | D/A:2 outputs, -10~+10V Support | Support

2 inputs (Photocoupler input, Line Receiver input) :

@ Photocoupler input : 5V diffrential or 24V open-collector pulse input,
Input minimum pulse width 1ps, maximum frequency S00KHz Support Support
@ Line Receiver input: 5Vdiffrential pulse input, minimum pulse width

P_ulse 0.125us, maximum frequency 4MHz
signals
4 outputs (Line driver: 3 output, open collector: 1 output)
Output | @ Line Driver output : Feed out the encoder feedback pulse A\ B, Z Support Support
€ Open collector output: Feed out the encoder feedback pulse Z
-820- 77 Rev. 1.0
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4.9.2 CN2 Input and Output Signals Pin Diagram (-RF )

Analog Output
OPC1 I1 Optocoupler input ﬁ —_—— — j
42
‘ STEPH ‘ ‘ KQ AOL ‘
Q“K 13
DGND
Pulse Command ‘ __STEP-, ‘ ‘ ‘
(500KHz or less 1200
pulse input) 43 AO2
opc2 |2 wa
2.2KQ
14 DGND
\ e
Alarm Output
10| y1-
35] vo2+
N
Brake Control Output
Pulse Command 34
(4MHz pulse or less Y2-
pulse input)
37] y3+
SIGNH+ N
Servo Ready Output
36 -
‘ SIGNH- A&
3 39[ Y4+
XCOl =" In-position Output
38 -
} AWy } rd
X1 Ly
—— 12] vs5 )
= Al N Velocity Reach Output
PG
X2 \ \
| e |
7
\ [
o | AWy | Torque Limited Output
| e |
7
\ [
A Yy
T — —
x4 LN ]
" 1
E m«{[ |
_ X5 o
/=" 48LBOUT+
‘ ‘ ‘ 10Q ‘
| AWy |
— X6 T 49/ BOUT-
7
} A !R«‘@
X7 N
" 1
E 1&@
_ X8 Ly
7
} A !!§@
_ X9 o
" 1
& m{[ 2
X10
- S = __
2.4K 50
16
Velocity Command _AINL_ E)
g 25,DGND
‘ DGND [15 ‘
18
Torque Command ‘ M( i ‘
DGND (17
Analog Input
Rev. 1.0
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4.9.3 CN2 Input and Output Signals Pin Diagram (-RD Type)

Optocoupler input
Max.500KHZ

‘ STEPH

- 11
Positon Command —STEP- = ‘ Yit+
Low-speed Al o
pulse signal input 2 arm Output
OoPC2 = 10] vi.
DIR+ |5 ‘ 351 vor

Brake Control Output
34| yo-

|
L DIR- 6 — \(«J
— S I B

Line receiver,
¥ Max. AMHZ
S

<

PULSH+,
‘ ‘ V Servo Ready Output
_ PULSH- 36| v3-
Positon Command
High-speed
pulse signal input
‘ SIGNH+ ‘ Target Position reached
38| yv4-
‘ SIGNH- ‘

V

L) Ll Ll L Ll L

Target Velocity reached
XCOM = —n
¥y |
X1
= ] 40 6 Torque Limited
=1
\ [
A 41) vcom
X2 —
= _
=1
& m,@
X3 o
Cc——1
E 1&@
X4
t—— o zihaoute Encoder
1 Feedback
}2: 1&*@ ‘ 22 pout-  Output ‘
10Q
X5 M
ey | 48/ BOUT+
‘ [ 00
‘Zi vy |
X6 Yy 49,BOUT-
10Q
"
}zuz&‘@ 23l zout+
X7
= __
= —n ‘ ZOUT- ‘
* m‘@
X8 o
=1
}Zi !R‘«@
"
2
}Zi Yy } o
X10
| Ep———
- 506
16
Velocity Command _AINL =
g 25 DGND
‘ DGND 115 ‘
AIN2 118
Torque Command EEE—

DGND 17
Analog Input
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4.9.4 CN2 Input and Output Pin Definition
50PinSRBEIEZSBEFTITIVIIAERE, MARLSIHtEX3l, BESIHE N IIR—TRT.
€ Table 1: -RF type pin definition

PIN _ PIN . PIN .
NO. Symbol Desription NO. Symbol Desription NO. Symbol Desription
1 OPC1 Pull-up for open 18 AIN2 Analog input 2 35 Y2+ Digital output 2+
collector inpu-1
Pull-up for open Encoder's Z signal ) . )
2 opc2 collector inpu-2 19 ocz open collector output 36 Y3 Digital output 3
3 sTEP+ | POSition Cigg“u’l‘f”d pulse | 5, N/C N/C 37 Y3+ Digital output 3+
4 | step. Postoncommandpuse | 51 | aouT+ | EncoderoutputA+ || 38 v4- Digital output 4-
Position command -
5 DIR+ direction input+ 22 AOUT- Encoder output A- 39 Y4+ Digital output 4+
6 DIR- P‘if'“or.‘ command 23 ZOUT+ | Encoder output Z+ 40 Y6 Digital output 6
irection input-
7 XCOM Digital inputs common 24 ZOUT- Encoder output Z- a1 YCOM Digital output common
point point
8 X1 Digital input 1 25 DGND Digital output 42 AO1 Analog output 1
9 X2 Digital input 2 26 X3 Digital input 3 43 AO2 Analog output 2
- L Position command High
10 Y1- Digital output 1- 27 X4 Digital input 4 44 PULSH+ speed pulse input+
- L Position command High
11 Y1+ Digital output 1+ 28 X5 Digital input 5 45 PULSH- speed pulse input-
- . Position command High
12 Y5 Digital output 5 29 X6 Digital input 6 46 SIGNH+ speed pulse sign input+
.- S Position command High
13 DGND Digital Ground 30 X7 Digital input 7 a7 SIGNH- speed pulse sign input-
14 DGND Digital Ground 31 X8 Digital input 8 48 BOUT+ Encoder output B+
15 DGND Digital Ground 32 X9 Digital input 9 49 BOUT- Encoder output B-
16 AIN1 Analog input 1 33 X10 Digital input 10 50 N/C N/C
17 DGND Digital Ground 34 Y2- Digital output 2- -
€ Table 2: -RD type pin definition
PIN _ PIN s PIN s
NO. Symbol Desription NO. Symbol Desription NO. Symbol Desription
1 OPC1 Pull-up for open 18 AIN2 Analog input 2 35 Y2+ Digital output 2+
collector inpu-1
2 OPC2 Pull-up for open 19 ocz | EncodersZsignal || 44 v3- Digital output 3-
collector inpu-2 open collector output
3 sTEP+ | PoOSition ?ggﬁ:‘f”d pulse| | 59 NIC NIC 37 Y3+ Digital output 3+
4 STEP- |Position Ciﬂg‘tz?_a”d pulse| | 5p AOUT+ | Encoder output A+ 38 Ya4- Digital output 4-
Position command .
5 DIR+ direction input+ 22 AOUT- Encoder output A- 39 Y4+ Digital output 4+
6 DIR- Pc;f't"’r.‘ command 23 ZOUT+ | Encoder output Z+ 40 Y6 Digital output 6
irection input-
7 XCOM Digital inputs common 2 ZOUT- Encoder output Z- a1 YCOM Digital output common
point point
8 X1 Digital input 1 25 DGND Digital output 42 N/C Analog output 1
9 X2 Digital input 2 26 X3 Digital input 3 43 N/C Analog output 2
. L Position command High
10 Y1- Digital output 1- 27 X4 Digital input 4 44 PULSH+ speed pulse input+
- L Position command High
11 Y1+ Digital output 1+ 28 X5 Digital input 5 45 PULSH- speed pulse input-
- L Position command High
12 Y5 Digital output 5 29 X6 Digital input 6 46 SIGNH+ speed pulse sign input+
- L Position command High
13 DGND Digital Ground 30 X7 Digital input 7 47 SIGNH- speed pulse sign input-
14 DGND Digital Ground 31 X8 Digital input 8 48 BOUT+ Encoder output B+
15 DGND Digital Ground 32 X9 Digital input 9 49 BOUT- Encoder output B-
16 AIN1 Analog input 1 33 X10 Digital input 10 50 N/C N/C
17 DGND Digital Ground 34 Y2- Digital output 2- -
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4.9.4.1 Position Pulse Command

€ Open-collector Pulse Inputs (or Low-speed pulse signal input)

CN2-Pin NO. Signals Description Wiring Method
1 OPC1 When bit4 of P3-03 is set to "0", this low-speed pulse input is
) valid. The pulse position control mode will use this input as
3 STEP+ Pulse command input position command reference.
4 STEP- @ Opto-coupler input:
1) Open collector pulse signals, 5V or 24VDC
2 OPC2 2) Low-speed differenct pulse signals, 5VDC Refer to Chapter 4.9.5
5 DIR+ 4 Maximum pulse frequency is 500KHz. Al
@ Support pulse & direction signal, CW/CCW signal and A/B T
T ignal
Pulse direct t guadrature signa
Hise direction inpu € When using 24V open collector pulse signal, you need to
6 DIR- use OPC1 and OPC2 input for pull-up.

€ Connecting diagram when a current regulating resistor is
not used with 24 V power supply

@ Line Driver pulse Inputs(or High-speed pulse signal input)

CN2-Pin NO. Signals Description Wiring Method
44 PULSH+ Bul dinout When bit4 of P3-03 is set to "1", this line driver pulse input is
45 PULSH- uise command input |\ aiig. The pulse position control mode will use this input as
position command reference. Ref

. ) 4 Chapter 4.9.5

46 SIGNH+ # For Line driver pulse input, 5VDC efer io Chapter 4.9.5
. . A2
Pulse direction input 4 Maximum pulse frequency is 4MHz

47 SIGNH- @ Support pulse & direction signal, CW/CCW signal and A/B

quadrature signal

4.9.4.2 Analog Command Inputs

RS-485 type all have two analog signal inputs.

CN2-Pin NO. Signals Description Wiring Method
16 AIN1 An_allgg ipfig \;:ommand
18 AIN2 Analog inputs A”_""llggf‘irlqou\f command Refer to CTEM
1513;7125 DGND Ground of analog signals

NOTE: Pules control type drive does not support analog input or output.

4.9.4.3 Analog Outputs

-RF type all have two analog signal outputs.

CN2-Pin NO. Signals Description Wiring Method
42 AO1 Use the analog output signal to monitor the operating
parameters of the motor: actual current, actual speed, etc.
The data corresponding to the two outputs can be set b h 4.9.7
43 AO2 Analog output p 9 p y Refer to Chapter 4.9
parameters A4
13,14
15.17.25 DGND Ground for analog output
NOTE: -RD does not support analog input
Rev. 1.0
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4.9.4.4 Encoder Divided Outputs

iSSP IR B R BARIDESHIRIRES MUA B ZEVATNED HIE, B SH AR EF R PE
FRIPRILE DHREL -

CN2-Pin NO. Signals Description Wiring Method
21 AOUT+
22 AOUT- The serial position datas of the encoder are converted to line
48 BOUT+ driver signals phase A,B,and phase Z.
19 BOUT- _ The number of pulses per revolution and the frequency division
3 Z0UT+ EnCOde;uSt'SSf“ pulse |ratio of pulse output can be set by parameters. Refer to Chapter 4.9.8
24 ZOUT-
19 ocz Output the Z-signal of the encoder in open collector
13,14
15,1725 DGND Ground for OCZ output.

4.9.4.5 Digital Inputs

The M56S series AC servo drive's 50Pin high-density connector type has 10 digital inputs. Each digital
input can be configured to a specific function by parameters.

€ Specific function signal: such as alarm reset, limit sensor input, enable input, etc.
€ General puepose input

Default Settings
CN2-Pin NO.| Symbol Function Parzrg.eter Command Signal Inpuil_oglc ?;;il:t

X1 Digital Input 1 P5-00 MU1 CCW-LMT Closed 7

X2 Digital Input 2 P5-01 MU2 CW-LMT Closed 5
26 X3 Digital Input 3 P5-02 MU3 A-CLR Closed 3
27 X4 Digital Input 4 P5-03 MU4 S-ON Closed 1
28 X5 Digital Input 5 P5-04 MU5 C-CLR Closed 17
29 X6 Digital Input 6 P5-05 MU6 CM-SEL Closed 9
30 X7 Digital Input 7 P5-06 MU7 GPIN Closed 0
31 X8 Digital Input 8 P5-07 MU8 GPIN Closed 0
32 X9 Digital Input 9 P5-08 MU9 GPIN Closed 0
33 X10 Digital Input 10 P5-09 MUA GPIN Closed 0
7 XCOM COM port for digital inputs - - -

Note:

1. The input logic state of the pin is as follows:

CLOSED: If current is flowing into or out of an input, the logic state of that input is low or closed.
OPEN: If no current is flowing, or the input is not connected, the logic state is high or open.

2. Refer to Chapter: 7.1.1 Input Signals Setting

3. Refer to the input signal wiring method: Chapter 4.9.6 CN2 - Input and Output Signals Wiring Instructions

Rev. 1.0
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4.9.4.6 Digital Output

The M56S series AC servo drive's 50Pin high-density connector type has 6 digital outputs. Each digital
output can be configured to a specific function by parameters.

Default Settings
. . Parameter . Logi
CN2-Pin NO.| Symbol Function a Eoete Command Signal OUtplitl 99€ | befault value
11 Y1+ Digital output 1+
— P5-12 MO1 SON-ST Closed 7
10 Y1- Digital output 1-
35 Y2+ Digital output 2+
— P5-13 MO2 S-RDY Closed 23
34 Y2- Digital output 2-
37 Y3+ Digital output 3+
P5-14 MO3 FLT Closed 1
36 Y3- Digital output 3-
39 Y4+ Digital output 4+
P5-15 MO4 IN-POS Closed 9
38 Y4- Digital output 4-
12 Y5 Digital output 5 P5-16 MO5 HOMED Closed 25
40 Y6 Digital output 6 P5-17 MO6 T-LMT Closed 15
COM port for digital ) ) )
41 YCOM outputs
Note:

1. The output logic state of the pin is as follows:

CLOSED: If current is flowing into or out of an output, the logic state of that output is low or
closed.

OPEN: If no current is flowing, or the output is not connected, the logic state is high or open.
2. Refer to Chapter: 7.1.2 Output Signals Setting

3. Refer to the input signal wiring method: Chapter 4.9.6 CN2 - Input and Output Signals Wiring
Instructions
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4.9.5 Position Pulse Signal Wiring Instructions

M56S series AC servo driver 50Pin high-density connector type has two pulse input sources:
Low Speed Pulse Signal Input : STEP/DIR
High Speed Pulse Signal Input : PULSH/SIGNH

€ Low Speed Pulse Signal Input (Open-collector Pulse Inputs)

Maximum Minimum Wirin
CN2-Pin NO. Signals Description pulse pulse Methogd
frequency width
€ When bit4 of P3-03 is set to "0", this low-
1 opPC1 speed pulse input is valid. The pulse position
Pulse command control mode will use this input as position
3 STEP+ input command reference.
€ Opto-coupler input:
4 STEP- 1) Open collector pulse signals, 5V or
24VDC
2 OPC2 2) Low-speed differenct pulse signals, 5VDC
¢ Maximum pulse frequency is 500KHz. 500KHz Tus Al
5 DIR+ € Support pulse & direction signal, CW/
CCW signal and A/B quadrature signal
Pulse direction input | ¢ When using 24V open collector pulse
signal, you need to use OPC1 and OPC2
6 DIR- input for pull-up.
€ Connecting diagram when a current
regulating resistor is not used with 24 V
power supply
€ High Speed Pulse Signal Input (Line Driver pulse Inputs)
Maximum Minimum Wiring
CN2-Pin NO. Signals Description pulse pulse
- Method
frequency width
44 PULSH+ Pulse command € When bit4 of P3-03 is set to "1", this
input line driver pulse input is valid. The pulse
45 PULSH- position control mode will use this input as
position command reference.
@ For Line driver pulse input, 5VDC AMHz 0.125us A2
46 SIGNH+ ¢ Maximum pulse frequency is 4MHz
Pulse direction input| ¢ Support pulse & direction signal, CW/
47 SIGNH- CCW signal and A/B quadrature signal
Note: STEP/DIR and PULSH/SIGNH cannot be used at the same time. Please use Bit4 of
parameter P3-03 to select the position pulse signal input source.
0: Open-collector Pulse Inputs
1: Line Driver pulse Inputs
Rev. 1.0
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Al----Low-speed pulse signal input STEP/DIR wiring method

A. The source for the pulse input is open-collector NPN type
equipment,which uses external 24V power supply.

B. The source for the pulse input is open-collector PNP type
equipment,which uses external 24V power supply.

External Power
24VDC +
Y

Servo Drive

| opc1

Master/Controller

_K I\/ S vi
4] é External Power

2 Vovc

External Power
24VDC+

/‘\V

_K I Servo Drive

Master/Controller

+ [/
S

External Power
0vDC v

C. The source for the pulse input is open-collector NPN type
equipment,which uses external 5V power supply.

D. The source for the pulse input is open-collector PNP type
equipment,which uses external 5V power supply.

External Power
5vDC +
Y

Servo Drive

Master/Controller

N’

I3

External Power
¥V ovbc

External Power
Master/Controller 24VDC + Servo Drive

7N Y 1
opPC1
2.2KQ
I sTeEP+ I3

! |

:

External Power
WV ovDC

E. The source for the pulse input is Line driver. It can only be
used with 5V power system.

Master/Controller Servo Drive

Line Driver Output

_Eé
_I:é

AR

DGND

i

€ For 24VDC power signal
Pulse input signal is valid: higher than 16V
Pulse input signal is invalid: less than 8V

€ For 5VDC power signal
Pulse input signal is valid: higher than 3V
Pulse input signal is invalid: less than 2V

Ther voltage of pulse signal input should be avoided to appear in the fuzzy area of above

voltage, so as to avoid uncertain pulse input.
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A2----High-speed pulse signal input STEP/DIR wiring method

PULSH/SIGNH inputs can only be used with 5V line

Master/Controller

Line driver output

drivers signals. Do not use with 24V DC.

Servo Drive

PULSH+

PULSH-

SIGNH+

1=
1=

SIGNH-

DGND

DGND

@ Pulse Input Description

Pulse&Direction

CW/CCW Pulse Signal

--When both Pulse and Direction input signal is CLOSED, the motor
will rotate in one direction

--When Pulse input signal is CLOSED, and Direction input signal is
OPEN, the motor will rotate in the opposite direction.
*Direction signal can be configured via bit3 of P3-03.

The following shows motor rotates in CW when Direction input is
CLOSED.

--When STEP or PULSH input signal is CLOSED,and DIR or SIGNH
input signal is OPEN, the motor will rotate in one direction.

--When DIR or SIGNH input signal is CLOSED, and STEP or PULSH
input signal is OPEN, the motor will rotate in one direction.
*Direction can be configured via bit3 of P3-03.

Pulse inputs

Pulse Input
(PLS)

OPEN
CLOSED

CW/CCW Pulse input

A RA

OPEN

CW Pulse Input CLOSED

Direction Input | OPEN
(D||rgc) on e CLOSED | oen CCW Pulse Input ¢y ogepy | l—l Ll L
Motor Rotation / \ ccw Motor Rotation / \ . ccw

A

A&B Quadrature signal

In A/B Quadrature mode, motor rotary direction is based on the the
leading signal between A and B.

The following shows motor rotates in CW when phase-A is 90 degrees
ahead of phase-B.

*Direction signal can be configured via bit3 of P3-03.

1 1
A AR
Phase-A ¢ 5sep I -
1
Phase-B OPEN ! N
CLOSED—v—l LI U L—_!ILI LI L

Motor Rotation

Rev. 1.0
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4.9.6 CN2-Input and Output Signals Wiring Instructions
4.9.6.1 Digital Inputs X1 ~ X10

The M56S series servo drives(-F&-R type) include 10 single-ended, optically isolated inputs that can
be used with sourcing or sinking signals, 24 volts. This allows connection to PLCs, sensors, relays and
mechanical switches. Because the input circuits are isolated, they require a source of power. If you are
connecting to a PLC, you need be able to get power from the PLC power supply. If you are using relays
or mechanical switches, you need a 24 V power supply. Rated current is 20mA.

What is COM?

"Common" is an electronics term for an electrical connection to a common voltage. Sometimes
"common" means the same thing as "ground". If you are using sourcing (PNP) input signals, then you
will want to connect COM to ground (power supply -). If you are using sinking (NPN) signals, then COM
must connect to power supply +.

Note:

CLOSED: If current is flowing into or out of an input, the logic state of that input is low or
closed.

OPEN: If no current is flowing, or the input is not connected, the logic state is high or open.
The internal circuit block diagram of X1 ~ X10 is as shown below.

A&

73

bl
Lg]
T T

Es
Fa

bl
Lg]
T T

EE
S

hl

14l
.?2.
T T

T

3|73
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@ For 24VDC p

ower signal

Pulse input signal is valid: higher than 16V

Pulse input sign

al is invalid: less than 8V

Ther voltage of pulse signal input should be avoided to appear in the fuzzy area of above

voltage, so as to avoid uncertain pulse input.
The diagrams on the following pages show how to connect X1 ~X10 to various commonly used

devices.

A. Controller ---SINK mode

B. Controller---Sourcing mode

Master/Controller

24VDC
Servo Drive
XCOM 2.4KQ r——=—1
I |
| §K|
1 X1~X10] 24k0 | | I
N/ L _ _l

; /0VDC

Master/Controller

24VDC

Y

1

Servo Drive

X1 ~X10 | 24KQ -

e

_—_ =4

XCOM 2.4KQ

ovDC

C. Connect to Relay or Switch(XCOM connect to +24V)

D. Connect to Relay or Switch(XCOM connect to 0V)

Servo Drive
r—— -
12avDC O XCOM | 2.4KQ | |
Power Suppl
X1~ X10 : §K:
~ 2.4KQ
ovVo a ——1
Relay Or Switch

Servo Drive
24k T T T 77
Vo XCOM | |
| §.‘L/‘|
X1~ X10 2.4KQ | |
+24VDC O e —
Power Supply Relay Or Switch

E. Connect a PNP sensor

F. Connect a NPN sensor

24VDC 24VDC
Servo Drive

XCOM | 24k T = = — 7

Servo Drive ! !

| | |

PNP | Output x1-x10] sakp = = = NPN Output X1~-x10 | 24k0 | | \L/«I

Sensor l I|| Sensor T _ .

DR I
XCOM | 24KQ | | |
— ovVDC
o0vDC
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4.9.6.2 Digital Output Y1 ~ Y4

The M56S series servo drives include 6 differential, optically isolated outputs that can be used with
sourcing or sinking signals.

Rated Specification :30VDC, 100mA.

The internal circuit block diagram of Y1 ~ Y4 is as shown below.

Y1+ |10
it

Yi- |11

Y2+ |35
?{

Y2- |34

Y3+ |37
é{

v3- |36

Y4+ |39
é{

Y4- |38

The following diagrams show how to connect Y1 ~Y4 to various commonly used devices.

A. Connected to the control's optocoupler B. Connected to resistor load

Master/Controller 24VDC Servo Drive

24VDC

Servo Drive
Y Y1/2/3/4+

| E—
Y1/2/3/4+ ‘4

I
¥ Y1/2/3/4-

Y1/2/3/4- %

ovDC

ovDC

C.Connected to inductive load(Relay .etc.)

24VDC

TR

| 1 L | Y1/203/4+

P pf{

Y1/2/3/4-

Servo Drive

Note:

1) A surge diode/absorber
is needed.

2) Ensure the polarity of
diode is correct.

ovDC
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4.9.6.3 Digital Output Y5 ~ Y6

The M56S series servo drives include two single-ended, optically isolated outputs that can be used
with sourcing signals.

Rated Specification :30VDC, 100mA.

The internal circuit block diagram of Y5 and Y6 is as shown below.

Y512

= of

Y6 Ja0

V{
YCOM J41

The following diagrams show how to connect Y5 and Y6 to various commonly used devices.

A. Connected to the control's optocoupler B. Connected to resistor load
Master/Controller
Servo Drive
24vbe 24VDC
Servo Drive
= Y5/Y6
| ) 2 I 1 O
[ — 12
Y5 { &
by
[ ve 40 YCOM 1
{ A
Ycowm | 41 h_]‘ %7
ovDC
ov

C.Connected to inductive load(Relay .etc.)

24VDC

e

|1|_ | Y5/Y6

A ﬁy{

YCOM

Servo Drive

Note:
1) A surge diode/absorber

is needed.
2) Ensure the polarity of

i i rrect.
diode is correct ovbe
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4.9.7 Analog Signal Wiring Instructions

4.9.7.1 Analog Command Inputs

The RS-485 model of M56S series servo drive includes two single-ended analog inputs, which can be
used as speed command reference or torque command reference.

CN2-PIN NO. Signals Description
Analog speed command
16 AINL -10V ~ +10V
Analog input Analog torque command
18 ANZ -10 ~ +10V
13,14 .
15.17.25 DGND Ground of analog signals

A3----Analog input connection diagram

Servo Drive

+10vVDC AIN2 |18

DGND/17

4.9.7.2 Analog Outputs

The RS-485 model of M56S series servo drive includes two single-ended analog outputs,.Using the
analog output signal to monitor the operating states of the motor: actual current, actual speed, etc.

The data corresponding to the two outputs can be set by parameters.
Output Specifications:

Voltage: -10 ~ +10V

Maximum output capacity: 8mA

The output impedance is 1 kOhm. Pay an attention to the input impedance of themeasuring instrument
or the external circuit to be connected.

CN2-PIN NO. Signals Description
42 AO1 Using the analog output signal to monitor the operating states of the motor: actual
43 AO2 current, actual speed, etc.
Analog output
13,14
15.17.25 DGND Ground for analog output

A4----Analog output connetion diagram

Servo Drive

42 | AO1
T 1 |
|_< External analog
13 | DGND input circuit
43 | AO2
TKQ ]
l_( External analog
14 | DGND input circuit
Rev. 1.0
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4.9.8 Encoder Divied Output

The M56S series AC servo driver(-X &-N type) can output the encoder signal A-phase, B-phase, and
Z-phase through the Line Driver differential mode, and the output specification is 5V.

Line Receiver must be used to receive the signal, and the transmission line should use twisted-pair
shielded wires.

CN2-PIN NO. Signals Description
21 AOUT+
The serial position datas of the encoder are
22 AOUT- . . .
converted to line driver signals phase A,B,and
48 BOUT+ Encoder Signal phase Z.
49 BOUT- Pulse Output The number of pulses per revolution and the
23 ZOUT+ frequency division ratio of pulse output can be set
by parameters.
24 ZOUT-
19 ocz _ KRB Z IS S USEBRFF IS EL
Z Signal Output —
13,14,15,17,25 DGND OCZHia9t

4.9.8.1 A/B/Z Example of differential signal connection

Servo Drive Master/Controller
21| AOUT+ 7\~ A+
100 |
_ i
2laour- |/ | A- A
00 N :
|
48| BOUT+ | I~ B+
00 | | N\
— |
49]Bout- |/ | B A
00 J :
|
23lzout+ | I~z
00 | | \
— |
24 zout- |/ | z- A
100 N
25|DGND | I DpeN
k T
1

FG T FG

NOTE: The digital ground between controller and drive should be connected together.

4.9.8.2 Phase-Z Open-collector Output

Output phase-Z signal of encoder feedback in open-collector. Receive this signal with high-speed
photocoupler at the controller side, since the pulse width of this signal is narrow.

Servo Drive 24vVbC

W

19 1Cz

10Q

15 | DGND

ovDC
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4.10 CN4-Second Encoder Input--Full-closed Loop Control

The CN4 connector is used to connect externally installed encoders or scales for full-closed loop
control of the servo drive.

%

B1+

[CLELLE | (L ] o

QliE—p

=
CN2-PIN NO. Signals Description
1 5V 5V Power Supply )
Power supply for the second feedback signal
2 GND 5V Power Supply GND
8 A+
7 A- Pulse type: differential
6 B+ . Maximum frequency: 1Mpps
Encoder Signal Input . .
5 B- Minimum pulse width: 0.5 1 s
4 Z+
3 Z-

B Signal Connection Diagram

Second Encoder Servo Drive

Precautions:
* Please use a twisted-pair shielded cable for the external second encoder signal wire, with a wire
diameter of 0.18mm2AWG22 or more

» The total length of the cable is recommended to be within 10 meters. When the wiring is long, to prevent
5V voltage drop and signal attenuation, please increase the wire diameter

» To prevent interference, the digital ground of the external encoder must be connected to the one of the
driver, and the cable shielding layer while the driver must be well grounded.

* The maximum 5V output current of the driver is 5V 5% 200mA Max. If the current consumption of the
external encoder exceeds this specification, please use an external power supply.

»  When using an external power supply, do not connect the external 5V to the 5V power output of CN4.
However, the OV of the external power supply must be connected to the OV pin of CN4 of the driver to
form an equipotential.
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4.11 CN5-Safrty Torque Off (STO)

The M56S series AC servo drive has a safe torque off function, namely STO, and the signal connection
input port is the CN5 of the drive.

Safe Torque Off (Safe Torque Off) is a hardware-level safety protection function. When the STO
function is working, the hardware circuit of the drive will be triggered to forcibly turn off the power
transistor inside the drive, thereby preventing the motor from working. The drive will be disabled and
is a hardware-level safety protection device that can protect the safety of people and equipment in
emergency situations.

When the STO function is triggered, the Servo-ready signal of the drive will be cleared. The motor is
disabled, and became an alarm statues. The LED on the drive's panel will display a alarm code [r20to].

4.11.1 Precautions

1) If you don't need to use the STO function, make sure that the STO short-circuit terminal is correctly
inserted into the CN5 port.

2) When using the STO function, perform an equipment risk assessment to ensure that the system
conforms to the safety requirements

3) Even when the STO function is enabled, the servo motor may move due to external force (e.g.
gravitational force on the vertical axis). Make sure a holding brake is used in applications where this is
possible.

4) When the STO function engages and removes the torque, the motor will be "free running", requiring
more distance until the motion stops. Make sure this will not be a safety issue.

5) When the STO function is triggered, it will turn off the current to the motor, but it does not turn off
the power to the servo drive. Make sure to disconnect the power to the drive before performing any
maintenance on it.

6) After the STO function is triggered, the drive will have a fault alarm states(Alarm code:[r20to]), and
the motor will be disabled.

7) After the STO signal return to normal, the drive will automatically clear the STO fault alarm, but the
motor will remain disabled . To restore the system to normal operation, re-enable is needed.
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4.11.2 STO Input and Output Signals

B Internal Circuit Diagram

SF1+| 1.5K

SF1-L
sF2+] sk

SF2-]

2

EDM+

=

EDM- L

B Input/Output Pin No.

The model of housing and conductor is as follows:

Name P/N Vendor
Housing 43025-1000 MOLEX
Conductor 43030-0005 MOLEX
B STO Signal Definition
Signal Symbol Pin Description Control Mode
SF1+ 1 When SF1 has no input signal, e.g. the port is disconnected, SF1 will be
Safety Input SF1 considered OFF. The upper half of the internal power transistor will be
SF1- 5 shut off.
SF2+ 3 When SF2 has no input signal, e.g. the port is disconnected, SF2 will be
Safety Input SF2 considered OFF. The upper half of the internal power transistor will be
SF2- 2 shut off.
Compatible
EDM+ 6 with all
Safety Output Output monitor signal used to check the safety function.
EDM- 4 control
mode
+12VDC power ground, 750W and abelow type
Ground DGND .8 +24VDC power ground, 1000W and above type
+12VDC power ground, 750W and abelow type
Power supply vee 9,10 +24VDC power ground, 1000W and above type
Note: When any of the safety inputs SF1 and SF2 are OFF, the STO function will start to work.
Rev. 1.0
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B STO Connection Diagrams

@ Connection to safety switch

24VDC

Safety Switch

Safety Input 1

N
Safety Input 2 \‘<

Servo Drive

Fiks

EDM+
Safety Output f{
EDM-

v
ovDC
@ Safety light curtain connection
Safety Light Curtain
'V 24VDC
Servo Drive
SF1J_ = 1 [— 7T 1
| |
lxwy | \
| | ‘ ‘
SF1- | | | |
SF24 g:::::{ | |
| \ | |
| x W[ | \ \
sl | ] |
[ J | |
ovDe EDM+ ‘L 7777777777 J\
&{
EDM-
EDM OutputT
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4.12 CN6,CN7--RS-485 Communication Port

RS-485 drives(-R type) use port CN6 and CN7 for standard RJ45 (8p8C) design. This can be used to build
RS-485 or RS-422 daisy chain networks. Customers can use Modbus/RTU protocol to control the drive.

4.12.1 CN6 and CN7 Pin Definitions
The diagram of dual port RJ45 connectors of servo drive is as follows.

PIN1 PIN8 PIN1 PIN8

RJ45 (8p8c) Pin definitions:

PIN Definition

1 RX+

2 RX-

3 TX+
4,5 NC.

6 TX-
7,8 GND

4.12.2 RS-485 and RS-422 Connection Method

RS-422/485 communication allows connection of more than one drive to a single host PC, PLC, HMI or
other computer. It also allows the use of longer communication cables. The use of Category 5 cable is

recommended as it is widely used for computer networks, inexpensive, easily obtained and certified for
quality and data integrity.

The RS-485/RS-422 communication of M56S series AC servo supports half-duplex mode or full-duplex
mode. The connection mode for host control can be point-to-point (one host to one M56S drive), or a
multi-axis network (each can support up to 32 M56S drives).

4.12.2.1 RS-422 Full-Duplex Mode

RS-422 full-duplex mode utilize separate transmit and receive wires. One pair of wires must connect
the host’s transmit signals to each drive’s RX+ and RX- terminals. The other pair connects the drive’s
TX+ and TX- terminals to the host's receive signals. A logic ground terminal is provided on each drive
and can be used to keep all drives at the same ground potential. This terminal connects internally to

the DC power supply return (V-), so if all the drives on the RS-422/485 network are powered from the

same supply it is not necessary to connect the logic grounds. One drive’s GND terminal should still be
connected to the host computer ground.

Host(Controller) M5 Servo Drive M5 Servo Drive M5 Servo Drive
T \ T \ (T \
1 1 [ \ [l 1
™+ 4! T L ‘I ™ L X
1 1 I
TX- 1 - TX- —t ' TX- t H— TX-
| |
L RX+ A ~  RX+ - RX+ L RX+
i | B— T
— RX- T 1 I~ RXx- T t RX- — t RX-
GND — ' GND — ' GND  —+ L~ GND
(| ! (I ! (W] I
FG v _______ P/ FG v _______ k— FG V _______ .P/ FG
RS-422 RS-422 RS-422
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4.12.2.2 RS-485 Half-duplex Mode

The same cable is used for data transmission and reception in the RS-485 half-duplex mode. In this
mode,he host must disable its transmitter before it can receive data. This must be done quickly before
a drive begins to answer a query. The M56S drive includes a transmit delay parameter that can be
adjusted to compensate for a host that is slow to disable its transmitter. This adjustment can be made

over the network using the TD command, or it can be set using the Luna software. It is not necessary
to set the transmit delay in a four wire system.

Host(Controller) M3 Servo Drive M3 Servo Drive

M3 Servo Drive
T \ T \ E \
[ | [ \ I\ \
ey N ox+ - . TX+ L L T+
F— TXRX+ T (I ! 1 [
il TX- — ) TX- — H— TX-
|
R ] b T R+ : : : RX+ : : : Rx+E
——TX/RX- F——y | RX- — t RX- —t t RX-
GND - . GND — . GND —+4 L~ GND
Vo ! (] I Vo I
FG v L+ FG N, -+ FG v J+ FG
RS-485 RS-422 RS-422
Host(Controller) M3 Servo Drive M3 Servo Drive M3 Servo Drive
T \ T \ T \
[ | [ \ I \
- Ll ‘ X+ L ‘ X+ L ‘ TX+
E?::l TXRX+ —— 1 il | Y | ™
—TX/RX- —t t TX- — . TX- —H : TX-
[ | | I | [ T
RX+ -] RX+ RX+
I | L I ﬁl [R]
o | RX- — T | RX- —TT1 1 T RX- —
GND I L GND - L GND - L GND
L ! L I v I
FG VR it FG v_ s S FG v_ It FG
RS-485 RS-485

R BFER RIASKESL, BURIERIERIRNECAT ek
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5 Display and Touch Panel

5.1 Description of Touch Panel

LED Display
MODE } BEEBRT || s
o o
@ 9o ||
upP DOWN
KEY Function Description

The LED displays (5 digits, 7 segments) show the drive’s operating condition and
warning codes, parameters and settings values.

Press and hold on mode button to switch LED display mode

a). Monitoring selection mode

LED Display

MODE b). Function selection mode
c). Parameter setting mode

When editing the parameters, press on MODE button can move the cursor to the
left and then change parameters by using arrow keys.

UP and DOWN Key. Pressing the UP and DOWN key can scroll through and
UP/DOWN . ) :
change monitor codes, parameter groups and various parameter settings.

SET Press to entering mode
@ Press and hold to save parameters/settings
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5.2 Switch the Display Mode

1) Pressing MODE key and SET key can change display modes such as states monitoring, function
control, parameters setting and etc.

2) If no warnings or faults has occur, the drive will not go into warning and fault display mode.

3) If any alarms are detected, the LED display on the drive will switch into alarm or fault display mode
immediately. Press M key and S key on the drive will switch back to previous display mode.

4) In monitoring selection mode, function selection mode and parameter setting mode, when editing
the parameters, short press MODE key to switch the operation digits of addition and subtraction, and
the selected digit will flash.

5) In the states monitoring mode, press and hold SET key will lock the control panel. To unlock the
panel press and hold SET key again.

Refer to the figure below for switching each mode.

In factory default mode, it will display motor’s rotatory velocity.(*NOTE 1)
The last dot shows whether the drive is enable or disable
States Monitor 8
Short Press M Key
@ Short Press S Key to
Select the parameter parameter editing mod

PB_BU to be set l m l SUU

1.Short press the M key
to select the digit to be set
2.UP key to increase

3.DOWN key to decrease

Short Press S key back to pcrame1er
select mode without any change l Press and hold S key 1 sec. fo

Parameter Setting

Press M for 1sec
Press M for Isec

Sellect
States Monitor to be dispaly -
: ]I 1.Short press the M key Press and hold S key 1 sec. to
Press M for Isec

to select the digit fo be set
2.UP key to increase

H 1.Short press the M key
3.DOWN key to decrease

O
I.l'l
.I:
w

*NOTE(2) confirm and apply current
parameter setting
*NOTE(3)

==| CEL|

Select a parameter

to select the digit fo be set confirm sellection
2.UP key to increase
3.DOWN key to decrease

Funcnon Sellect | F 8 UF L | Press and hold S key 1 sec. to
: ® execute function
[ sz | e [FOBRE
. «

F038:=h

Note:

(1) When power is applied, drive’s display will show customer defined monitoring mode. In
factory default mode, it will display motor’s rotary velocity.

(2) In parameter setting mode, short press SET key will quit from parameter setting mode, and
return back to parameter selection mode, and changes will not be saved.

(3) In parameter setting mode, press and hold SET key will confirm and apply current parameter
setting. This will effect immediately. However, this change will not save to drive’s Flash. If
parameter is required for permanent use, please go to parameter setting mode, select the
parameter which you want to save, and then press and hold SET key to save the parameter
change.

(4) Do not save the parameters when the motor is running.
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5.3 LED Display Description
5.3.1 Decimal Point Description

LED Display Description
€ Motor enable states flag: The decimal point in the lower right corner of the LED panel is the
identification bit of whether the driver is enabled
e 3 |_I S Solid: Drive and motor is enabled.
- o No display: Drive and motor is disabled.

@ Nagetive flag: This indicates whether the displayed number is positve or negative.
High—order flag LNegcﬁve Motor enable

Solid: Indicates that the displayed data is negative.
No display: Indicates that the displayed data is positive.
More than 4-digis Flag status flag @ High-order flag: When the displayed data is greater than 4 digits, they will be displayed in
pages, and the identification flag will mark the digit of the data at this time. For details, please refer
to Chapter 5.3.2 Display of More Than 4 Digits.

5.3.2 Data Display
1) 4 digits and less positive number display

LED Display Description
@ The first bit from the left is the data high-order flag.
E 3 l-‘ S Solid: It means that the displayed data is the lower 4 bits of data, and there are no
- higher bits of data.

Flashing: It means that the displayed data is the lower 4 bits of data, and there are more

A than 4 digits.
mg&e‘;ﬁ?ﬂﬁgis Negaiive # When the decimal point of the negative flag is off, it means that the displayed
Solid Flag data is a positive number.

As shown in the figure, the number displayed is: 2345

2) 4 digits and less negative number display

LED Display Description

e 3 l-‘ S @ The data high-order flag is solid, that means the displayed data is the lower 4 bits of
=- data, and there are no higher bits of data.

@ The decimal point of the negative flag is solid, that means that the displayed data
is a negative number.

High-order flag

More ?&{é*digis l\fegoﬁve As shown in the figure, the number displayed is: -2345
Flag

3) Display of More Than 4 Digits
Since the M56S series AC servo LED display panel has only 5 digits, when displaying data with more than 5 digits, the
following method is used.

Example: If want to show -1234567890

LED Display Description
-= 8 9 8 @ The data high-order flag is flashing, that means the displayed data is the
Display the =. lowest 4 bits of data, and there are more data digits.
lower 4 digits € The decimal point of the negative flag is solid, that means that the displayed
"7890" data is a negative number.
High-order flag Negative
Flashing Flag
- 3 l-' S E 4 The middle of data high-order flag is flashing, that means the displayed data
Display the ° is the middle 4 bits of data, and there are more data digits.
middle 4 € The decimal point of the negative flag is solid, that means that the displayed
digits "3456" data is a negative number.
High—order flag Negative
Flashing Flag
Display the R = E € The middle of data high-order flag is flashing, that means the displayed data
hithstydigits is the middle 4 bits of data, and there are more data digits.
nom @ The decimal point of the negative flag is solid, that means that the displayed
High—order flag Negative data is a negative number.
Flashing Flag

Note: When the high-order is flashing, it means there are more data digits. Short press the "UP" and
"DOWN" keys to switch the number of pages displayed.

101 Rev. 1.0

@ 400-820-9661 02/19/2024



M56S RS-485 Type User Manual

5.3.3 Other Display

LED Display Description
- Means "SET". Press and hold SET key will confirm and apply current parameter
b E t setting. This will effect immediately. However, this change will not save to drive's
- Flash.After re-power on, the parameters will be restored to the last saved settings.

- Means"SAVED". Select a parameter which you want to save(P3-03 for example), and
- U d then press and hold SET key to save the parameter change.This change will save the
-

parameter to the flash of servo drive.

attempt to save a parameter.

- When motor is rotating, parameters can not be saved. It will show "busy" when you
b (I ':l
- Stop the motor before save a parameter.

5.3.4 Point to Point Move Function Display

LED Display Description

P - e E B P--CW shows that the motor is rotating at CW direction in point-to-point mode.

P - E E B P-CCW shows that the motor is rotating at CCW direction in point-to-point mode.

5.3.5 JOG Mode Display

LED Display Description

J - o E B J--CW shows that the motor is rotating at CW direction in JOG mode.
(]

J - E E B J-CCW shows that the motor is rotating at CCW direction in JOG mode.
(]

5.3.6 Pamameter Lock and Unlock

LED Display Description

"SET". 1 second, you can lock the keys.

When the keys are locked, long press means "SET" for 1 second, and the keys will be
U n unlocked.

L E B Indicates that the keys are locked. In the states display mode, long press means

Rev. 1.0
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5.4 States Monitor Motor

How to monitor the state of drive.

1. Press and hold M key to switch the display mode to States Monitor Selection Mode.
2. Short press the "UP" and "DOWN" keys to switch a parameter.

3. Press and hold S key 1 sec. to confirm selection.
The operation is as shown in the figure below

Power ON

In factory default mode, it will display motor’s rotatory velocity.(*NOTE 1)
The last dot shows whether the drive is enable or disable

States Monitor

[4—
=)

Short Press M Key

=

Parameter Setting

Press and hold S key 1 sec.

Press M for 1sec to confirm sellection

=

~ Select a parameter
to be dispaly

Sellect (
States Monitor

to select the digit to be set

: 1.Short press the M key
° H 2.UP key to increase

3.DOWN key to decrease

220 €]

n-States Display Symbol Description Unit Display example
@ Display "3000" rpm
AN
n-00 n Uy 1u Motor Actual Speed RPM # Display "3000" rpm
M @ Display -1234567890
n-01 n U () '-.. Position Error Pulse 'I 8 98
- .
n-02 M 8 E L :. Pulses Input Counter counts ;mpkfyss T l 32026';'655
N = 3456
n-03 n U 0 . Encoder Feedback Counter counts ;mpkr:yss T l Zf;)o:esress
n-04 n 8 LI 0 P Position Command Counter counts . le
n c 4 Display "62.5" degree C
n-05 ' uo t Drive Temperature x0.1C
n ' @ Dispaly "315.7" VDC
n-06 n U 6 0 U DC-Bus Voltage x 0.1V _ 3 IS 'I
@ Dispaly "7 " Node-ID
nA d FI -
n-07 AU | Communications Address
'-‘ @ Display "r07" Alarm code
n-08 M U 8 R H Alarm History 1
@ Display "r07" Alarm code
n-09 M 8 9 R H Alarm History 2
Rev. 1.0
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n-States Display Symbol

Description

Unit

Display example

n-10 'nou

Alarm History 3

@ Display "r07" Alarm code
1

n-11

Alarm History 4

@ Display "r07" Alarm code

0
!

n-12

Alarm History 5

@ Display "r07" Alarm code

[
!

n-13

Alarm History 6

@ Display "r07" Alarm code

0
!

n-14

Alarm History 7

@ Display "r07" Alarm code

0
I

n-15

Alarm History 8

@ Display "r07" Alarm code
1

n-16

Analog Input 1

x 0.001V

@ Display "8.211" V

_82 1!

3 2/2,2 2 393 3

n-17

Analog Input 2

x 0.001V

@ Display "8.707" V

-810

!

STIIPE N = YES

Digital Inputs States

@ Each 7-seg. digital LED indicates the
innput state of a digital input:

1: The input state is CLOSED.

0: The input state is OPEN.

Input X4 J 1 Input X1
Input X3

Input X2

Short press Short press
Down key Up key

Input X8 J 1 Input X5

Input X7 Input X6
Short press Short press
Down key T J{ Up key

1 Input X9
Input X10

n-19 M =90=J

Digital Outputs States

@ Each 7-seg. digital LED indicates the
output state of a digital input:

1: The output state is CLOSED.

0: The output state is OPEN.

s 10|

Output Y4
Output Y3

.
.

Output Y1
Output Y2

Short press Short press
Down key Up key

Output Y5
Output Y6

-

n-20 nes 'E

Torque Output percent

0.1%

@ Torque Output is 72.5%

NOTE:

CLOSED: If current is flowing into or out of an input or output, the logic state of that input is

low or closed.

OPEN: If no current is flowing, or the input or output is not connected, the logic state is high or open.

Rev. 1.0
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5.5 Function Mode

In Function Mode(display F+ parameter number), you can select a funtion that needs to be execute.
1. Press and hold M key to switch the display mode to Function Mode.
2. Short press the "UP" and "DOWN" keys to select a function.

3. Press and hold S key 1 sec. to confirm or execute the selection.
The operation is as shown in the figure below
(S o)
States Monitor

Press M for 1se

®

FOOFL.

Function Sellect Mode

Press and hold S key 1 sec. to
execute function

® :
UP key to increase ﬁ F 8 5 n E
DOWN key to decrease .
® ©®

©0000000 0

F 108t

5.5.1 Functions

Executable functions are as follows

F-Functions Display Symbol Description

(FOOFL) ---- Point to point move

FO0O F 8 8 F L 1) Target speed: 1 rps
2) Target distance: 1 turn

FO1 F 8 =E J (FO1CJ) ---- Run the motor with 1rps in JOG mode.

F02 N FO2AR) ---- Al

u © ( ) arm reset.

FO3 F 8 3 - R (FO3SA) ---- Parameter save.

FO4 F 8 '-I n d (FO4MD) ---- Disable the drive.

FO5 F 8 S n (FO5ME) ---- Enable the drive.

F06 F 8 B H d (FOBAZ) ---- Automatically set the analog input offset

FO7 F 8 -I - E (FO7SK) ---- Stop internal profile move / Stop Q program.

FO8 F 8 8 '- F (FOBERF) ---- Restore the parameters of the drive to the default settings.

F09 F 8 9 E n (FO9EM) ---- Absolute encoder initialization.

F10 F = 8 ﬂ t (F10AT) ---- Start Auto-tuning.

Rev. 1.0
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5.5.2 Operation Flow Chart in Function Mode

Press M for lsec FOOFL: Point to point move ™) Press S key for Isec (Enfer info point fo point Short press @) i
@ @ move mode Motor rotates 1turn in CW
Short press (@)

Motor rotates 1turn in CCW
Note: In P-P move mode

Short Press N e |
- arget speed : 11ps
® 2) Target distance: 1tum < Short press (S) fo Stop Move
Short press (M)
Refurn fo the previous option

J <

® w key to increase
® DOWN key to decrease

Short press
N Press S key for Isec P @
—

Enter into JOG mode ‘Motor JOG in CW

©
J Short press@

Motor JOG in CCW

(" FOICJ: JOG mode

_ J Short press @
<

Return to the previous option
® UP key to increase

DOWN key to decrease
@ Y

Short Press

Note: In P-P move mode |
@ 1) Target speed : 1rps < Short press @ fo Stop JOG

FO2AR: Alarm reset

Press S key for 1sec|  Rest currently alarm of the drive

®

@ UPkey fo increase
DOWN key to decrease

(" FO3SA: Parameter save " Press S key for Isec - . 7
R —— Save parameter settings

@ “Saved” shows that

parameters have

) —— \_ saved successfully )

® v key to increase
® DOWN key to decrease

s - Di i 4 N
FO4AMD: Disable the drive Press S key forTsec|  Disable the drive.
’
J @ N J

® UP key to increase
DOWN key to decrease

FOSME: Enable the drive Press S key fo:se Enable the drive when no alarm has occured

® | [FOSNE

® UP key to increase
® DOWN key to decrease

(" FO6AZ: Set the analog inout offset ) Press S key for Isec

®

s N
Automatically set the analog inout offset.

. ZEt

J - J

-
® UP key to increase
DOWN key to decrease
(]

(" FO75K: Stop motion/ Stop Q prograﬁ

-
Stop internal profile move / Stop Q program.
Press S key for 1sec

F01=H —

\ J \
®

UP key to increase
DOWN key to decrease

. Press S key for 1sec
FOBRD: Restore parameters 4 Restore the parameters of the drive

—_
@ to the default setfings.

FOBFF -

- J -

UP key to increase
DOWN key to decrease

FO9EM: Absolute encoder initialization) Press S key for Isec furo e cbeoiute position of the absolute encoder is)
@ lost or the multi~turn error occurs, the absolute
encoder must be inifialized

4
UP key to increase
DOWN key to decrease
FI0AT: Start Auto-tuning Press S key for Isec Press S key fo start Auto-tuning AT-OK ‘shows °”'Wh'e7| auto-tuning
@ P | uhen motor is enabled. AT-in will be showed is complefed successfully

in this mode.

AT-OK shows out when auto-tuning
is not completed

Rev. 1.0
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5.6 Parameter Setting Mode

5.6.1 How to Set parameters

In Parameter Setting Mode(display P+ parameter number), you can select a parameter that needs to
be change.

1). Short press M key to switch the digit to be change
2). Short press the "UP" and "DOWN" keys to change the number

‘ In factory default mode, it will display motor’s rotatory velocity.

N The last dot shows whether the drive is enable or disable
States Monitor) u
Short Press M Key |
Short Press M Key — Short Press M Ke — e
P3-00 , n_NnN Jron-nn N_ 11
- - -
PID parameters P ',..'.\' vu u u ',..'.\' P J nm' '
Short press Short press Short press Short press
UP key DOWN key UP key DOWN key
Press M for 1sec @
@ A_N Short Press M Key A_N 1
® P u-u I —> P u Ul
— 1.Press the M key
Configuration P I - 8 8 to select the digit to be set
7 2.UP key to increase
@ 3.DOWN key to decrease
®
Trajectory P e - 8 8
n00 o
]I ®
Encoer and Pulse P 3 - 8 U
®
®
Analog I/0s P '-i - 8 8
®
@
Digital 1/0s P S - 8 8
Rev. 1.0
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5.6.2 Parameter Edit and Save Example

A. Parameter Edt:

1) Short press M key to move the digit which needs to be change to high-order

2) Press and hold M key for 1 second to move the digit which needs to be change to low-order.
3) Press UP key to increase

4) Press DOWN key to decrease

5) Press and hold M key for 1 second to save the changes.

Example: Change the value of parameter P0-05 to 15531.

Short Press M Key
{ i i Move the {This digit is flashin
Para.group is flasing flashing digit 9 9
Shon@l)ressﬂ ﬂ Short Press Short Pressﬂ Hshon Press
Using UP key or DOWN key to increase or Using UP key or DOWN key to increase or
decrease the value decrease the value
Short press S key to
parameter editing mode
Short Press M Key
== Move the

{ This digit is flashing flashing digit
Shogress ﬂ Short Press Shogress ﬂ Hshon Press
Using UP key or DOWllekey fo increase or Using UP key or DOWN key to increase or
decrease the value decrease the value

Short Press M Key

Move the flashing digit forward

Press and hold M Key
""" Move the flashing] T o .
llims digit is flashing digit backward { This digit is flashing
Shor'@PreSSﬂ ﬂ Short Press sho&ress ﬂ Hshcn Press
Using UP key or DOWN key to increase or Using UP key or DOWN key to increase or
decrease the value decrease the value

Press and hold S key 1 sec. fo
confirm the setting

6531 (== =gy

T Thedata high-order flag is flashing,
that means there are more data digits.

Parameter change has been confirmed and applied.
Short Press S Key o return. This change will effect immediately.

Display SET, which means the setfing is successfuj

@ But it will not save fo drive's Flash.

Foos )

B Parameter Save
When parameter change has been confirmed and applied. This change will effect immediately.

However, it will not save to drive’ s Flash. It means the value will be restored after next power cycle.

If parameter is required for permanent use, follow the instruction bellow.

(" N e R N
Save Parameter Settings

“Saved” shows that
Press and hold S key 1 sec. parameters have
P 8 D S saved successfully
@ﬁ Return to the previous option
after saved displays for 1 second

- ) g )
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5.7 Key Lock

To prevent misoperation by people who are not familiar with the servo drive, a key lock function is
provided. When the keys are locked, parameters can not be changed by operation panel.

States Monitor

l Press and hold S key 1sec.

When the keys are locked,

pressmg any key will display “LCK”

| LCA]

When the keys are locked,
press and hold S key
for 1 second will unlock the keys.

Unlock Keys

5.8 Alarm Code Display

If any alarms are detected, the LED display on the drive will switch into alarm or fault display mode
immediately.

€ If the first digits of LED from right side flash quickly, it means there are more alarms. Press UP and
DOWN key to check more.

¢ Press M key and S key on the drive will switch back to previous display mode.

In Any Mode

Alarms Occur

For example: Over Current
] B r
ruorey
{The first digits of LED flash quickly
®
Press UP and DOWN key to check more alarms.

@

For example: Position Error Press M key and S key on Previous display
the drive will switch back to

previous display mode.
CIOPL ey
The first digits of LED flash quickly CXQ)

Alarm codes
Alarm Code Description Alarm Type Drive status after the alarm occurs
Drive over temperature Fault Servo off
Internal voltage error Fault Servo off
Over-voltage Fault Servo off
Fault Servo off
Over current Fault Servo off
Fault Servo off
Encoder feedback error Fault Servo off
Position following error Fault Servo off
r l IL (W] Low voltage Fault Servo off
@ 400-820-9661 109 02/'1?99/‘/2-012-2
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Alarm Code Description Alarm Type Drive status after the alarm occurs
Over speed Fault Servo off

' I 3L I: Limit switch trigger alarm Warning Does not change the current state
- I"'I. L Negative limit alarm Warning Does not Changer?tztzu;fgn;t?J:};’ the motor cannot
Positive limit alarm Warning Does not change nga?:rgggittiit;;?, the motor cannot
Current limit Warning Does not change the current state
Communication error Warning Does not change the current state
Parameter save failed Warning Does not change the current state
Phase loss of main circuit Fault Servo off

r Eﬂt () STO is triggered Warning Servo off

' E li‘ F Regeneration failed Fault Servo off

Undervoltage warning Warning Does not change the current state

~ e 3CIE No Q program warning Warning Does not change the current state
Motion c?nn(;g?g?sgicl:eeived while Warning Does not change the current state

(s ESUI‘ Fault Servo off

Internal voltage error
Fault Servo off
Emergency Stopped Warning Motor decelerates to stop
Full-closed | hybrid deviati

- EBF P ull-cl oseexcoeospS e),{r(: eviation Fault Servo off

~ F_'QF E External encoder error Fault Servo off

r aﬂnE Memory error Fault Servo off

[ 3 “:ll: Absot;;z:&zc&iz;battery Warning Does not change the current state

g 3EHP Absolute position lost Warning Does not change the current state
Absolute position overflow Warning Does not change the current state
Motor over temperature Fault Servo off

r 35[ I: Drive MCU over temperature Fault Servo off

~ 35“!‘ Absolute encoder multi-turn error Fault Servo off

r 3 -I E |: Motor stalled Fault Servo off

Homing pararz::rt;rs configuration Warning Does not change the current state
Motor collision alarm Fault Servo off

Encoer Communications error Fault Servo off

(n "' e 10 Wrong conf:gga:g;gf VO function Warning Does not change the current state
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6 Trial Operatio

Remove the load from the servo motor, including coupling on the shaft before trail operation.

6.1 Inspection Before Trail Operation

To ensure the safety of servo drive and mechanical, it is strongly recommended to check the followings
before the drive power on.

1) Wiring Inspection

Check the power input terminal P1,the motor power output P2, the encoder input C3 are correctly
wired, firmed, without short-circuit and well ground.

2) Power Supply Voltage Check
Check the input voltage meets the specification of the drive, both L1/L2/L3 and L1C/L2C.
3) Ensure the motor and drive are installed firmly

4) Operate the motor without load.

6.2 Steps of Trail Operation

Steps Details Description

Install the motor firmly.

|

1 A 1) Servo motor can be installed on the machine.

g 2) Do not connect the load to the servo motor in trail operation.

1) Motor U, V, W must correspond to the red, yellow, and blue of the lead wires.
Check the connection between the PE corresponds to yellow-green. Wrong connection will make the motor run

2 )
motor and the drive. abnormally.
2) Confirm the motor encoder is correctly connected to CN3
3 Check that the power circuit is Refer to Chapter 4.2 Main Power Supply Input to confirm whether the power input
connected correctly circuit is correct.
4 Switch on the Power Do not input 380VAC.
Normally, it will display
Ijl 1) Normally, the drive has no alarm display and is disabled
S - 2) If r09 alarm occurs, it indicates that there is a problem with the cable
If alarms occur,it will display connection of the encoder. Please check whether the wiring is correct after power
off.
r BSE b 3) For other alarms, please refer to Chapter 9 Troubleshooting
If a motor brake is used, the brake
6 control circuit should be set up Refer to Chapter 4.6 Wiring to Motor Holding Brake
before use.
7 JOG mode operation If there is no abnormality in the above steps, you can start a trial operation in JOG

mode

111 Rev. 1.0
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6.3 JOG Operation

Steps

-
m
O
9
(%]

=3
QD

<

Description

1 F 88’: L Press and Hold M key to Function Mode.

Use UP and DOWN key to select FOSME function. This function could enable the drive.

Press and hold S key, when the decimal point in the lower right corner of the LED panel is solid,
that means the driver is enabled.

w

T [
(o | i
v W
=3 | =3
M| M

4 F 8 =E J Use UP and DOWN key to select FO1CJ function.

5 Short press S key to JOG mode.

6 J -- E B Short press UP key, the motor rotates positive in 1 rps.
7 or J - E E H Short press UP key, the motor rotates positive in 1 rps.

Short press S key to stop JOG move.

©
=
-
ae| | b=
M| O
e A

Short press M key back to Function mode.

-n
c
L
=3
(N

10 Select FO4MD and hold S key for 1second, the motor will be disabled.

6.4 Configuration by Personal Computer

In order to ensure servo drive and motor meet your operation requirements, we strongly recommend
customers to use "Luna Software" for following configuration setups:

1. Configure encoder usage mode
2. Define drive's input/output mode
3. Apply auto tuning function on PID parameters for optimized motor performance

Connection method

To install the Luna setup software,
please download it from our website
www.moonsindustries.com/

Luna's detail, please refer to the software manual.
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7 Operation Mode and Functions
7.1 Input and Output Signal Settings

The input and output signals have pre-assigned functions, which can also be changed to other
functions, including changing the input/output logic state, Functions and logic state can be changed by
parameters as follows.

7.1.1 Input Signal Settings

7.1.1.1 Assignable Functions of Input Signal

Assignable functions and input logic state list as follows. Parameters P5-00 to P5-09 define
the functions of digital inputs X1 to X10. The function of digital input can be set by writing the
corresponding values of the functions in the table below into the parameters.

Setup value and corresponding input logic state
Signal Functions Symbol
Valid when Closed Valid when Open

General Purpose Input GPIN 0

Servo On S-ON 1 2
Alarm Reset A-CLR 3 4
CW Limit CW-LMT 5 6
CCW Limit CCW-LMT 7 8
Control Mode Select CM-SEL 9 10
Gain Select GAIN-SEL 11 12
Emergency Stop E-STOP 13 14
Start Homing S-HOM 15 16
Position Error Clear C-CLR 17 18
Torque Limit TQ-LMT 19 20
Zero Speed Clamp ZCLAMP 21 22
Pulse Input Inhibit INHP 25 26
Internal Speed Select 1 SPD1 27 28
Internal Speed Select 2 SPD2 29 30
Internal Speed Select 3 SPD3 31 32
Torgue and Velocity Control SP-STA 33 34
g?,\:glcjr? and Velocity Direction SPD-DIR 35 36
Speed Limit Select V-LMT 37 38
Home Switch HOM-SW 39 40
Start Q Program START-Q 45 46

The output logic state of the pin is as follows:
CLOSED: If current is flowing into or out of an output, the logic state of that output is low or closed.
OPEN: If no current is flowing, or the output is not connected, the logic state is high or open.

113 Rev. 1.0
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7.1.1.2 Input Signal Default Setting (50pin High-Density Connectors)

There are 10 digital inputs in 50pin high-density type drive. Default settings of X1 to X10 are as follows.

Default Settings
P&Nl\?(-). Input NO. Signal Description Parameter | Command Ss;?nnbﬂl Input Logic | Setup Value

8 X1 Digital Input 1 P5-00 MU1 CCW-LMT Closed 7
9 X2 Digital Input 2 P5-01 MU2 CW-LMT Closed 5
26 X3 Digital Input 3 P5-02 MU3 A-CLR Closed 3
27 X4 Digital Input 4 P5-03 MU4 S-ON Closed 1
28 X5 Digital Input 5 P5-04 MU5 E-STOP Closed 13
29 X6 Digital Input 6 P5-05 MU6 CM-SEL Closed 9
30 X7 Digital Input 7 P5-06 MU7 GPIN Closed 0
31 X8 Digital Input 8 P5-07 MuU8 GPIN Closed 0
32 X9 Digital Input 9 P5-08 MU9 GPIN Closed 0
33 X10 Digital Input 10 P5-09 MUA GPIN Closed 0
7 XCOM COM port for digital input - - X input COM port

7.1.1.3 Input Signal Default Setting (26pin quick plug connectors)

There are 4 digital inputs in 26pin quick plug connectors drive type drive only. Default settings of X1 to
X4 are as follows.

Default Settings
CN2- . - Signal .
Pin NO. Input NO. Signal Description Parameter Command Symbol Input Logic | Setup Value
22 X1 Digital Input 1 P5-00 MU1 CCW-LMT Closed 7
21 X2 Digital Input 2 P5-01 MU2 CW-LMT Closed 5
20 X3 Digital Input 3 P5-02 MU3 A-CLR Closed 3
19 X4 Digital Input 4 P5-03 MU4 S-ON Closed 1
18 XCOM COM port for digital input X1,X2,X3,X4 input COM port
00-820-9661
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7.1.2 Output Signal Settings

7.1.2.1 Assignable Functions of Output Signal

Assignable functions and output logic state list as follows.Parameters P5-12 ~ P5-17 define the functions
of digital outputs Y1 to Y6. The function of digital output can be set by writing the corresponding values of
the functions in the table below into above parameters.

Output logic state and set value when
Signal Functions Symbol the output signal is valid
Closed Open

General Purpose Output GPOUT 0
Fault Output FLT 1 2
Warning Output WARN 3 4
Brake Release Output BRK 5 None
Servo-on Status Output SON-ST 7 8
In-position Output IN-POS 9 10
Dynamic Postion Output DYM-LMT 11 12
Torque Reach Output TQ-REACH 13 14
Torque Limit Output T-LMT 15 16
Velocity Coincidence Output V-COIN 17 18
Velocity Reach Output AT-SPD 19 20
Velocity Limit Outout V-LMT 21 22
Servo Ready Output S-RDY 23 24
Homing Finished Output HOMED 25 26
Soft Limit CW SLCW 27 28
Soft Limit CCW SLCCcw 29 30
Near Target Position Output P-COIN 31 32
Zero Speed Detected Z-SPD 33 34
Torque Coincidence Output T-COIN 35 36

The output logic state of the pin is as follows:
CLOSED: If current is flowing into or out of an output, the logic state of that output is low or closed.
OPEN: If no current is flowing, or the output is not connected, the logic state is high or open.

7.1.2.2 Output Signal Default Setting(50pin High-Density Type)

There are 6 digital outputs. Default settings of Y1 to Y6 are as follows.

Default Settings
CN2- . - . .
Pin NO Input NO. | Signal Description | Parameter Command |Signal Symbol| Input Logic | Setup Value

11 Y1+ Digital Output 1+

P5-12 MO1 SON-ST Closed 7
10 Y1- Digital Output 1-
35 Y2+ Digital Output 2+

P5-13 MO2 S-RDY Closed 23
34 Y2- Digital Output 2-
37 Y3+ Digital Output 3+

P5-14 MO3 FLT Closed 1
36 Y3- Digital Output 3-
39 Y4+ Digital Output 4+

P5-15 MO4 IN-POS Closed 9
38 Y4- Digital Output 4-
12 Y5 Digital Output 5 P5-16 MO5 HOMED Closed 25
40 Y6 Digital Output 6 P5-17 MO6 T-LMT Closed 15
2 YCOM COM port for digital - Y5,Y6 output COM port

output
Rev. 1.0
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7.1.3 Servo On Setting

Set the digital input for controlling the motor enable or disable.In the default setting, the servo-on input
signal is set by follows.

Signal Input CN2- Setup - Control
Symbol NO. Pin NO Parameter Command Value Description Mode
X4 27 Set the digital input for controlling the motor
S-ON com . P5-03 MU4 1 anable or disable. P |V |T|F
Signal logic state:
Setup Value | Signal Logic Function
1 Closed When the input logic state is CLOSED, the drive will be enabled.
2 Open When the input logic state is OPEN, the drive will be enabled.

7.1.4 Alarm Reset
Set digital input to clear abnormal warning or fault of the drive and reset the drive to pre-operation. In
the default setting, the alarm clear signal is set by the following table.

Signal Input CN2- Setup o
. Parameter mman Description ntrol M
Symbol NO. Pin NO SIRImEiET SO Value escriptio Gl 146
A-CLR X3 26 P5-02 MU3 3 Clear abnormal yvarning or alarm of the drive plvIiTlE
XCOM 7 and reset the drive to pre-operation
Signal Input Logic State
Set Value | Input Logic Instructions
In normal state, the input must remain in OPEN(High level) state. This is an edge trigger signal,that means the
alarm will be cleared only when the input changes from OPEN(High level) to CLOSED(Low level).
Closed : Closed : i :
A-CLR ! osed ™+ | .
Open : A-CLR : )
' ' Open : :
Alarm Occurs_,—|_ Occurs | .
3 Closed No-alarm d : Alorm No-alarm ;
ose ! ‘A d N B
When alarm occurs: When alarm occurs:
1) A-CLR input logic is OPEN, alarm is not reset. 1) A-CLR input logic is CLOSED, alrm is not reset.
2) At point A, A-CLR changes from OPEN to 2) At point A, A-CLR changes from CLOSED to OPEN,
CLOSED, the alarm is cleared. the alarm is NOT reset.
3) At point B, A-CLR changes from Open to Closed, the
alarm is cleared.
In normal state, the input must remain in CLOSED(Low level) state. This is an edge trigger signal,that means the
alarm will be cleared only when the input changes from CLOSED(Low level) to OPEN(High level).
Closed 5 5 Closed : :
A M e | L
Open Open
Occurs i : Occurs :
Alarm | Alarm Noal _l—_‘_
No— L o—alarm i
4 Open o-aiarm 7y ' ‘A B
When alarm occurs: When alarm occurs:
1) A-CLR input logic is CLOSED, alrm is NOT reset. | 1) A-CLR input logic is OPEN, alrm is NOT reset.
2) At point A, A-CLR changes from CLOSED to 2) At point A, A-CLR changes from OPEN to CLOSED,
OPEN, the alarm is reset. the alarm is NOT cleared.
3) At point B, A-CLR changes from OPEN to 3) At point B, A-CLR changes from CLOSED to OPEN,
CLOSED, the alarm is NOT cleared. the alarm is reset.
Rev. 1.0

02/19/2024

116

@ 400-820-9661




M56S RS-485 Type User Manual

NOTE:

When all digital inputs of the drive are not configured with the "Servo Enable" function, "Alarm Reset" can be
used to enable the drive, as shown below:

A-CLR

Alarm

Closed

Enable :

Enable Drive :
Disabl !

Open l

Occurs |—|

No-alar :
A

B

1) At point A, the rising edge of A-CLR input clears the
alarm.

2) At point B, the alarm has been cleard. The falling
edge of A-CLR enables the drive.

7.1.5 CW, CCW Limit

In order to prevent the movable part of the machine from exceeding the travel range and avoid
accidents, it is necessary to set up limit switches or sensors.

In the default setting, the CW/CCW Limit is set by the followings.

Signal Input CN2- Setup _ Control
. Parameter | Command Description
Symbol NO. | Pin NO Value P Mode
X1 8
CCW-LMT P5-00 MU1 7 Motor negative direction limit input
XCOM 7
V|T|F
X2 9
CW-LMT P5-01 MuU2 5 Motor positive direction limit input
XCOM 7
Signal Input Logic State:
Signal . .
Input Type Setup Value | Input Logic Descripition
put Typ Symbol p p g p
When the input state is CLOSED, the drive shows a Negative Limit alrm,
7 Closed . - T
motor cannot be continoed rotate at negetive direction.
CCW-LMT
When the input state is OPEN, the drive shows a Negative Limit alrm,
8 Open . . .
motor cannot be continoed rotate at negetive direction.
Input
When the input state is CLOSED, the drive shows a Positive Limit alrm,
5 Closed . . S
motor cannot be continoed rotate at positve direction.
CW-LMT
When the input state is OPEN, the drive shows a Positive Limit alrm,
6 Open . o s
motor cannot be continoed rotate at positive direction.
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7.1.6 Gain Select(Gain Switch)
Use the Gain Select function to meet different loads.

1) Increase gain can decrease and suppress vibration when doing position control.
2) Reduce the gain can decrease the setting time when motor is stopping.
3) When the motor is running, increasing the gain can get better command following performance.

For example:

When the motor is running at low speed or stopped, a lower gain can be used to reduce noise,
meanwhile when the motor is running at high speed or positioning, switch to a higher gain to improve
command following performance.

Motor Speed

1500

P0-35

Speed higher than
P0-35

‘ Gain Group 2

Higher gain

Gain Select

Gain Group 1 Gain Group 1
pe— | L omroan
Sroun 110 rougz /} } }\Z?;'ES oot
1) Gain Switch Related Parameters
Parameter | Command Description Class Default Value Unit

P0-05 KP 1st Position Loop Gain 52 0.1Hz
P0-07 KD 1st Position Loop Derivative Time Constant 0 ms
P0-08 KE 1st Position Loop Derivative Filter 20000 0.1Hz
PO-11 KF 1st Velocity Command Gain 1st Gain Group 10000 0.01%
PO-12 VP 1st Velocity Loop Gain 183 0.1Hz
PO-13 Vi 1st Velocity Loop Integral Time Constant 189 ms
PO0-16 KC 1st Torque Command Filter 1099 0.1Hz
PO-17 upP 2nd Position Loop Gain 52 0.1Hz
P0-19 ub 2nd Position Loop Derivative Time Constant 0 ms
P0-20 UE 2nd Position Loop Derivative Filter 20000 0.1Hz
P0-21 UF 2nd Velocity Command Gain 2nd Gain Group 10000 0.01%
P0-22 uv 2nd Velocity Loop Gain 183 0.1Hz
P0-23 uG 2nd Velocity Loop Integral Time Constant 189 ms
P0-24 uc 2nd Torque Command Filter 1099 0.1Hz
P0-25 XP Full Closed-loop Position Loop Gain 52 0.1Hz
P0-27 XD Full Closed-loop Position Loop Derivative Time Constant 0 ms
P0-28 XE Full Closed-loop Position Loop Derivative Filter 20000 0.1Hz
P0-29 XF Full Closed-loop Velocity Command Gain Fugglosc,;ed-loop 10000 0.01%
P0-30 XV Full Closed-loop-Velocity Loop Gain ain =rodp 183 0.1Hz
P0-31 XG Full Closed-loop Velocity Loop Integral Time Constant 189 ms
P0-32 XC Full Closed-loop Torque Command Filter 1099 0.1Hz
P0-33 SD Automatic Gain Swiching Method - 0 -
P0-34 PN Gain Switch with Position Error Condition Change - 0 counts
P0-35 VN Gain Switch with Actual Speed Condition Change - 0 0.025rps
P0-36 TN Gain Switch with Actual Torque Condition Change - 10 0.1%
P0-37 SE1 Gain Switching Delay Time 1 - 10 ms
P0-38 SE2 Gain Switching Delay Time 2 - 10 ms

2) Gain switching method

Gain switching can be done using:

A. External input signal B. Automatic gain switching.

Rev. 1.0
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3) External input signal switching
Servo drive will switch the first gain to the second gain, when the external input signal GAIN-SEL input

is valid.
Signal Type | Signal Symbol | Setup Value | Input Logic Descripition
The default is that the 1st Gain Group takes effect.
11 Closed When GAIN-SEL input is CLOSED, 2nd Gain Group takes effect.
Input GAIN-SEL When GAIN-SEL input is OPEN, 1nd Gain Group takes effect.
12 Open When GAIN-SEL input is OPEN, 2nd Gain Group takes effect.
p When GAIN-SEL input is CLOSED, 1nd Gain Group takes effect.
NOTE:

€ When in full closed-loo control mode, the gain is switched between Full Closed-loop Gain
Group(P0-25 ~ P0-32) and 2nd Gain Grpup(P0-17 ~ P0-24).

€ Automactic gain switching is invalid when the gain switching method is set to external input
switching, the GAIN-SEL. That means no matter how P0-33 is set, the gain switching determined
by the external input signal.

4) Automatic Gain Switch

Parameter P0-33 is used to set the method of automatic gain switching.

Parameter | Setup Value Conditions Swithing Delay Time
0(Default) Fix at 1st Gain Group -
1 Condition for switching to 2nd Gain Group: Absolute Position following error = P0-34 P0-38
Condition for switching to 1st Gain Group: Absolute Position following error < P0-34 P0-37
2 Condition for switching to 2nd Gain Group: Absolute value of motor speed = P0-35 P0-38
P0-33 Condition for switching to 1st Gain Group: Absolute value of motor speed < P0-35 P0-37
3 Condition for switching to 2nd Gain Group: Absolute value of motor torque = P0-36 P0-38
Condition for switching to 1st Gain Group: Absolute value of motor torque < P0-36 P0-37
4 Condition for switching to 2nd Gain Group: the positioning is not completed. P0-38
Return to 1st Gain Group: the positioning is kept in completed. P0-37
P0-33
SwitchIng condition
1st Gain Group s met. Delay time for switching from the 2nd Gain Group

PO-05 _— > 1st Gain Group to 2nd Gain Group _— > P0-17

P0-07 P0-38 P0-19

P0-08 P0-20

PO-11 P0-21

P0-12 P0-22

P0-13 P0-23

P0-16 Delay time for switching from the P0-24

- 2st Gain Group to 1nd Gain Group
P0-37 P0-33
Switching condition

is not met.

5) Gain Switch Delay Time

To avoid jitter caused by immediate gain switch, when switch condition is not met, the 1st gain group
will gradually switch to the 2nd gain group with the gain switch delay time P0O-38.

In the same way, when switch condition is met, the 2st gain group will gradually switch to the 1nd gain
group with the gain switch delay time P0-37.

As shown below. [

Met — — — —

NOT MET

|

L

!

R |
Switching Condition |
I

I

I

Gain Group 1 I

Higher gain

Effective Gain

Gain Group 2

Lower gain |
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7.1.7 Control Mode Select

In addition to position control, velocity control, and torque control, M56S series can also combine two
control modes and switch these two modes. Switch the current control mode to another one by using
external input signal which is called CM-SEL.

1) Control Mode Select Related Parameters

The control mode is set by parameters P1-00 and P1-01.

Parameter | Command Description Default Setting
P1-00 CM Main Control Mode 7
P1-01 CN Second Control Mode 21

2) Control Modes
The control modes that can be switched are as follows.

Setting Value Control Mode Reference Command Descriptions

1 Command torque mode SCL Command Use SCL command to control the output torque

Use external analog for torque control, the output torque of the

2 Analog torque mode +10~-10V analog input . . .
motor is linear with the analog input value.

Pulse&Direction
7 Digital pulse position mode CwW/CCW External digital pulse signal control
A/B quard.

Use external analog for speed control, the output speed of the

11 Analog velocity mode +10~-10V analog input L . .
motor is linear with the analog input value.
15 Internal velocity mode Digital Inputs Use digital input to control the speed of the motor, the target
speed of the motor has been preset.
21 Internal position mode Communication Use Modbus and Q programming for point-to-point position
Command mode control

3) Switchable Control Modes

Control Mode P1-00 P1-01

Pulse position < ==== > Internal velocity 7 15

Pulse position < ==== > Analog velocity 7 11
Pulse position < ==== > Analog torque 7

Pulse position < ==== > Command torque 7 1
Analog velocity < ==== > Analog torque 11
Analog velocity < ==== > Command torque 11

Internal velocity < ====> Analog velocity 15 11
Internal velocity < ====> Analog torque 15
Internal velocity < ====> Command torque 15

4) Control Mode Switch Input Signal Setting
When using the control mode switching function, configuration is required in all control modes, and the
input logic must be consistent. If it is not configured correctly, the switching function cannot work.

Signal | Input | CN2- Setup | Signal o Control
Symbol | NO. | Pin NO FEESEOIIE Value | Logic Description Mode
X6 29 Closed | Main control mode--->Second control mode
CM-SEL P5-05 MU6 9 P|V |T|F
XCOM 7 Open | Second control mode--->Main control mode
Rev. 1.0
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€ How to set by using Luna software
Directly select the desired control mode in control mode page.

422 Device
-7 No Name (Offine)
& Connection
- % Settings
{5} General
% Fieldbus
-6 Control Mode
-f4 Limit Settings
AN, Pulse Output
-]} pigital /O
£33 Analog Ij0

~Q QProgrammer

& Scope
] Parameter Table
~H Homing

4 Electronic Gearing
N[ Smoothing Filter
¥ Anti-Resonance

-(F, Full Closed-Loop/2nd Enc.

Upload Download

Control Mode | Position (Pulse/Dir)

Position (PUSE( -+ ormal velocity

Commanded Torgue

Analog Velodty

Analog Torque

Internal Position

Position (Pulse/Dir) + Internal Velodty
Position (Pulse/Dir) + Analog Velogty
Pasition (Pulse/Dir) + Analog Tarque
Dir Position (Pulse/Dir) + Commanded Torque
[4nalog Velocity +Analog Torque
Analog Velocity +Commanded Torque
Raising Ed Intemal Velocity +Analog Velocity
Internal Velocity + Analog Torque

[ nvert con 1ytemal velocity + Commanded Torque

Pulse

O AJB Quadrature

Pulse Input Source(P3-03)

(® Low Speed Pulses Input (O High Speed Pulse Input

Pulse Input Noise Filter(P3-02)

A, Commissioning
il Tuning

8 Mechanical Analysis

Ay Alarm Information

5

Pulse Complete Timing(P5-41)

2 *0. 1ps{Minimal Pulse Width)
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awor FFY FLFL
| FLALFAL jos _FRFL FLFY
29)
tused)

2 | ms
-5 Monitor
Position Error Limit(P3-04) b b ) ) Time
@® | 100000 |5 pulses () NotUsed T T T T = 5-Curve Fitter

7.1.8 Emergency Stop
Emergency stop is a function to forcibly stop the servo motor rotating through an external digital input.
The E-stop signal needs to be assigned to the digital input when using emergency stop function.

When emergency stop input signal is triggered, the motor will stop to zero with a quick stop
decelertation(P2-01), then disabled. Meanwhile an "Emergency Stop" fault is reported.

Signal Type S.S);?nntill Setup Value | Signal Logic Instructions
13 Closed When E-STOP inputs is CLOSED, the motor is emergency stopped.
When E-STOP inputs is OPEN, the motor runs normally.
Input E-STOP
14 Open When E-STOP inputs is CLOSED, the motor runs normally.
When E-STOP inputs is OPEN, the motor is emergency stopped.

Under default settings, the servo emergency stop signal is set in the table below.

Signal Input CN2- Setup Signal - Control
Symbol NO. Pin NO ParameterCommand Value Logic Description Mode
X5 28 Closed Motor emergency stop.
E-STOP P5-04 MUS 13 PV |T|F
XCOM 7 Open motor runs normally.
@ 400-820-9661 121 Rev. 1.0
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7.1.9 Fault Output

When the drive fails, the drive will have a fault alarm output and the servo system will change from the
enabled state to the disable state.

To use this function, a digital output of the servo drive is configured as ALM function.
Parameters P5-12 ~ P5-17 set the function of the digital output Y1 ~ Y6 of the drive.

Signal Type Ssy'?nnbagl Setup Value | Signal Logic Instructions
Closed When the output is CLOSED, it means that the drive has a fault.
1 When the output is OPEN, it means the drive is in normal state and no
Open fault is occurred
Output ALM - - -
Open When the output is OPEN, it means that the drive has a fault.
2 Closed When the output is CLOSED, it means the drive is in normal state and no
fault is occurred.
Drive Drive
LED Descrintion Alarm | status after LED Descriotion Alarm | status after
Display P Type the alarm Display P Type the alarm
occurs occurs
r 8 lol: te%rl\:eera%?é Fault Servo off ' ESLH' Fault Servo off
P Internal voltage error
'l 8 E ur Internal voltage error Fault Servo off [ E B ufr Fault Servo off
- 8 3 U H Over-voltage Fault Servo off [ e 8 F P posig gﬂ-gﬁcs)\?v?ngzeror Fault Servo off
r BLlHE Fault Servo off [ E SF E External encoder error Fault Servo off
r BSL E Over current Fault Servo off L BBHE Memory error Fault Servo off
r 8 B r E Fault Servo off L 3 l" ﬂ I: t e’\r/lncp‘)tg:act):fer Fault Servo off
- 89 b Encodeerrrcf)?edback Fault Servo off r 35[ I: Dtg\r/ﬁpggiroever Fault Servo off
r IB P L Posngpr(l;c:llowmg Fault Servo off ~ 3 B I'I r Abso'%ﬁﬁgﬁ:’oﬁer multi- Fault Servo off
r l IL U Low voltage Fault Servo off [ 3 -l - I: Motor stalled Fault Servo off
- IEOU Over speed Fault Servo off [ "lDH ' Motor collision alarm Fault Servo off
Phase loss of main | Encoer
r lgL P circuit Fault Servo off r L‘ 'E r Communications error Fault Servo off
' E Ir F Regeneration failed Fault Servo off
Under default settings, the servo emergency stop signal is set in the table below.
Signal Output CN2- Setup | Signal _
Symbol NO. Pin NO Parameter | Command value Logic Description Control Mode
Y3+ 37 Closed | The drive has a fault.
FLT P5-14 MO3 1 v is i P|V|T]|F
va- 36 Open The drive is in normal state
and no fault is occurred.
Rev. 1
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7.1.10 Warning Output

When a warning occurs, the drive will have a warning output and the servo system maintains current
working status.

To use this function, a digital output of the servo drive is configured as WARN function.

Parameters P5-12 ~ P5-17 set the function of the digital output Y1 ~ Y6 of the drive.

3 Signal . . .
Signal Type Symbol Setup Value | Signal Logic Instructions
Closed When the output is CLOSED, it means that the drive has a warning.
3 Open When the output is OPEN, it means the drive is in normal state and no
Output WARN P warning is occurred.
Open When the output is OPEN, it means that the drive has a warning.
4 Closed When the output is CLOSED, it means the drive is in normal state and
no warning is occurred.
LED Display Description Alarm Type Drive status after the alarm occurs
r I 3L I: Limit switch trigger alarm Warning Does not change the current state
o ) Does not change the current state, the motor
- Il"l_ I_ Negative limit alarm Warning .
cannot rotate negative.
o ) Does not change the current state, the motor
' IS _,L Positive limit alarm Warning "
cannot rotate positive.
' IBE L Current limit Warning Does not change the current state
' I-H: E Communication error Warning Does not change the current state
r IB E F Parameter save failed Warning Does not change the current state
' 88': (n ) STO is triggered Warning Servo off
' EEUH Under-voltage warning Warning Does not change the current state
r E BCIE No Q program warning Warning Does not change the current state
r E"-lcld Motion command received while motor disable Warning Does not change the current state
- e -|E E Emergency Stopped Warning Motor decelerates to stop
' 3 lbl: Absolute encoder battery undervoltage Warning Does not change the current state
- BEHP Absolute position lost Warning Does not change the current state
r 3 3OP Absolute position overflow Warning Does not change the current state
~ 39!—! r Homing parameters configuration error Warning Does not change the current state
~ "le 10 Wrong configuration of I/O function in Q mode Warning Does not change the current state

Rev. 1.0
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7.1.11 Motor Brake Release Control

The motor brake is used to hold the shaft not rotating when the motor is diabled or power off. When
motor drives the vertical axis, brake is be used to hold and prevent the work (moving load) from falling
by gravity while the power or servo is shut off.

When controlling a servo motor with brake, a digital output of the servo drive must be configured as a
BRK function.

Signal Type | Signal Symbol | Setup Value | Signal Logic Function

When the servo is enabled, the BRK signal is output, and the output
state is CLOSED.

When the servo is disabled, the BRK signal is NOT output, and the
output status is OPEN.

Closed

Output BRK 5
Open

Since the brake has an action delay when it works(brake or release), the timing sequence should be
noticed to avoid damage to brake.

S_ON Signal
OFF

Motor Engage

OFF

ON | t

Brake Release || |
OFF |

|

ON | '

Motion Command I / \ I
OFF :

|

|

|

|

| |
Brake Signal : :
Il |
| |

L:_

\
ON : |
Actual Movement V4 \
OFF

4|>—<F R
Release Delay Time Brake Delay Time
P5-24 P5-25
The release delay and brake delay time can be set using Luna software. Or set by parameter P5-24
and parameter P5-25.

Note: For more precautions, refer to Chapter 4.6 Wiring to the Motor Holding Brake.

Rev. 1.0
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7.1.12 Servo Ready Output

When the servo drive is power on and there is no alarm, the drive will output a Servo Ready signal,
which means that the servo is ready for operation. Servo Ready refers to the situation that all of the
following conditions are met.

1) The drive has no alarms.

2) Main power input is ready.

3) STO is not triggered.

4) Emergency stop(E-STOP) is not triggered.

When the servo system is not ready, even if the drive receives servo-on input signal, the drive will not
be enabled or start to work.

Signal Type S.S);?nntill Setup Value | Signal Logic Function
Closed When the servo ‘is ready for operation, the S-RDY signal is output, and
23 the output state is CLOSED.
Open When the servo is NOT ready for operation, the S-RDY signal will NOT
Output S-RDY output, and the qutput state is OPEN. : :
Open When the servo is ready for operation, the S-RDY signal is output, and
24 the output state is OPEN.
Closed When the servo is NOT ready for operation, the S-RDY signal will NOT
output, and the output state is CLOSED.

By default, the Servo Ready signal is set in the table below.

Signal Output CN2- Setup Signal _
Symbol NO. Pin NO Parameter | Command Value Logic Description Control Mode
The servo is ready for
Y2+ 35 Closed operation
S-RDY P5-13 MO2 23 - - v P|V |T]|F
e servo is not ready for
Y2- 34 Open operation
Rev. 1.0
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7.1.13 Servo-on Status Output

The Servo-on Status output signal reflects whether the servo motor is in enabled status.
To use this function, a digital output of the servo drive is configured as SON-ST function.
Parameters P5-12 ~ P5-17 set the function of the digital output Y1 ~ Y6 of the drive.

Signal Type Ssy'?nnbacl)l Setup Value | Signal Logic Instructions
Closed When the servo is enabled, the SON-ST signal is output, and the output
7 state is CLOSED.
Open When the servo is NOT enabled, the SON-ST signal will NOT output,
Output SON-ST P and the output state is OPEN.
8 Open When the servo is enabled, and the output state is OPEN.
Closed When the servo is NOT enabled,and the output state is CLOSED.

Under default settings, the servo emergency stop signal is set in the table below.

Signal Output CN2- Setup Signal -
: Parameter | Command - Description Control Mode
Symbol NO. Pin NO Value Logic P
Y1+ 11 Closed The servo is enabled.
SON-ST P5-12 MO1 7 P|V |T|F
Y1- 10 Open The servo is not enabled.
The sequence diagram is as follows:
| |
| |
Contro Power  ofpg : ON
(L1C,L2C) |
| |
|
Done
Initialization ﬂ:_ | | I
|2b2L“‘>| | | | |
| 25 T ON I
Main Power OFF | [ | OFF
(L1,L2,L3) I [ |
I | } ON } |
Servo Ready Output I | 200ms] | | 1sabout
(NOTE 1: ) Y p M | OFF
| | |——about 1ms | |
| | | ON| |
Servo-on Input LOFF | | I | OFF
: : : |—— about 1Ims ! !
T T
Servo-on States Output loFe | L | ON,| | OFF
: : : |—_jabout 2ms l l
|
Motor Engaged !OFF I I ON! : OFF
| | | | |
. | | | | | ON
\(/k‘/g;rglgg)omput | OFF : : : :
’ |
TON . ON
I(_’\?Ov¥-Ev§):It)age Output | OFF

.
I | |

Note 1: When main power is cut off, it may take 1s or longer to stop outputting the Servo Ready signal
due to the capacitor in the drive.

Note 2: If cut off main power input when the drive is enabled, possible alarms may occur as following,
under-voltage alarm(Warning), low-voltage alarm(Fault), position following error.

Note 3: When main power is not applied, the Servo Ready will not output. There will be a low-voltage

alarm if trying to enable the servo.

Rev. 1.0
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7.1.14 Dynamic Position Output

Dynamic position following error output refers to the output of this signal when the difference between
the motor actual position and the command position is greater than P5-38 Dynamic Follow Error
Threshold during the motor is rotating.

The following figure shows that the dynamic following error exceeds the setting of P5-38, the DYM-
LMT signal outputs.

Output setup value is 11.

1500
Motor Speed
0 {
P5-38
Dynamic position error 0|

-(P5-38)

Output
Dynamic position
following error output

Not output
3 Signal . . .
Signal Type Symbol Setup Value | Signal Logic Instructions
Closed When the dynamic following error exceeds the setting of P5-38, the DYM-
1 LMT signal is output, and the output state is CLOSED.
Open When the dynamic following error does NOT exceed the setting of P5-38,
p the DYM-LMT signal will NOT output, and the output state is OPEN.
Output DYM-LMT - - -
Open When the dynamic following error exceeds the setting of P5-38, the DYM-
1 P LMT signal will NOT output, and the output state is OPEN.
Closed When the dynamic following error does NOT exceed the setting of P5-38,
the DYM-LMT signal is output, and the output state is CLOSED.

Rev. 1.0
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7.1.15 Rotation Limit Output

Rotation limit output refers to this output when the limit sensor of current rotation direction is touched or
triggered when the motor is rotating, and the motor cannot continue to rotate in the same direction.

There are two outputs of this function.
1) Forward rotation limit SLCW
2) Negative rotation limit SLCCW

Signal Signal . q -
Type Symbol Setup Value | Signal Logic Instructions
Closed Motor cannot rotate forward when the forward rotation limit switch is triggered,
07 SLCW signal is output and the output state is CLOSED.
Open Motor rotates forward notmally when the forward rotation limit switch is NOT
P triggered. SLCW signal will NOT output and the output state is OPEN.
Output SLCW .
Open Motor cannot rotate forward when the forward rotation limit switch is triggered.
o8 P SLCW signal will NOT output and the output state is OPEN.
Closed Motor rotates forward notmally when the forward rotation limit switch is NOT
triggered. SLCW signal is output and the output state is CLOSED.
Closed Motor cannot rotate forward when the forward rotation limit switch is triggered,
09 SLCCW signal is output and the output state is CLOSED.
Open Motor rotates forward notmally when the forward rotation limit switch is NOT
P triggered. SLCCW signal will NOT output and the output state is OPEN.
Output SLCCW R
Open Motor cannot rotate forward when the forward rotation limit switch is triggered.
20 P SLCCW signal will NOT output and the output state is OPEN.
Closed Motor rotates forward notmally when the forward rotation limit switch is NOT
triggered. SLCCW signal is output and the output state is CLOSED.

In the absolute encoder servo system, when any of the following conditions are met, the rotation limit
signal will be output.

1) Limit signal of digital inputs

2) Software limit set by parameter P5-47(Software positive limit) and P5-48(Software negetive limit)

Rev. 1.0
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7.1.16 Sequence diagram

7.1.16.1 Sequence Diagram When Power-on

Contro Power  opg ON
(L1C,L2C)
|
|
Done
Initialization OFF | | | | |
about | | | | |
Main P OFF ! ” | : oN : OFF
ain Power | |
(L1,L2,L3) [ [ |
| | ; N ; ;
300
(SN%rTonl:R?ady Output lopp  |-200ms) : : 1sabout OFF
| | |—— about 1Ims | |
| | | ON | |
Servo-on Input |OFF | | | | OFF
| | | ___aboutims | I
| | | ON t t
Servo-on States Output loFg | L | | | OFF
: : : | about2ms l l
|
Motor Engaged !OFF I I ON : : OFF
| | | | |
, | | | . ,70N
Warning Output
(NOTE 2: ) OFF : : : :
ON | . ON
Low-voltage Output
(NOTE3: ) g P ' : OFF
|

Note 1: When main power is cut off, it may take 1s or longer to stop outputting the Servo Ready signal
due to the capacitor in the drive.

Note 2: If cut off main power input when the drive is enabled, possible alarms may occur as following,
under-voltage alarm(Warning), low-voltage alarm(Fault), position following error.

Note 3: When main power is not applied, the Servo Ready will not output. There will be a low-voltage

alarm if trying to enable the servo.

7.1.16.2 Sequence Diagram When Faults Occur

Fault Occur

Fault Status _No fault

~ Output
Servo-on Status Output No Output

Engaged

Motor Engaged Not Engaged

Output
Servo Ready Output No Output

Fault Output Output

No Output

Rev. 1.0
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7.2 Position Mode

7.2.1 Overview of Position Mode Setting Process

Position Mode is to control the position by the position command input from the host controller. The
following describes the basic setting for position control.

€ Function setting block diagram

Servo Drive
Position Command ( Pulse ) s ﬁ;‘jftsgén?ei?gg% §é§t:gzi§ s Sc;:)n;:mg e
C-CLR Input
| Clear the position error counter|
INHP Input | Pulse input inhibit |
Host Controller S-HOM Input | Homing start |

Encoder Output

OCZ Output Encoder divided Output

IN-POS Output

In-position Output

€ Position Control Method

Position control is widely used in devices that require precise positioning. There are two position
control methods in the M56S series servo system: Digital pulse command position mode and Internal
command position mode.

Set the following values to parameter P1-00 through the drive's LED operation panel of Luna Software,
and the servo drive will work in the corresponding mode.

Parameter | Command \Slgltll,ljg Position Mode Command Description
7 Digi_tz'al pulse command : E%S/gg‘vei;euclggn 500KHz Open-collector input or 4MHz Line
P1-00 oM position mode & AB quard driver pulse
21 Inte_rr_]al command € Q Program Use Q pr_ogr_amming or Modbus/R‘I_'L_J
position mode 4 Modbus/RTU communication commands for position control
@ Pulse position command input setting
e Pulse command input source
e Pulse command type
« Rotation direction setting
e Valid pulse edge setting
e Pulse input noise filter
Related parameters
Parameter | Command Description Range Default | Unit Instructions

Set the input pulse command source, pulse
type, rotation direction and pulse edge valid

type:
P3-03 PT Pulse input setting 1~30 9 - @ bit0 bitl: Pulse command type
* bit2: Rotation direction
L 4 bit3: Valid pulse setting
* bit4: Pulse input source
P3-02 Sz Pulse input noise filter 0~3200 2 - Set the pulse input noise filter

For detailed parameter setting, please refer to Chapter 7.2.3 Position Command Input Settings

Rev. 1.0
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@ Electronic Gear Ratio

The Electronic Gear Ratio means that multiply the pulse command input by the electronic gear ratio as
the position command in position mode. By using this function, you can easily set the motor speed and
movement distance corresponding to the pulse input command.

Related Parameters

Parameter | Command Description Range Default | Unit Instructions
P3-00 EN Electronic gear ratio-Numerator 0 ~ 100000 32000 - Set the numerator of electronic gear ratio
P3-01 EU Electronic gear ratio-Denominator 0 ~ 100000 32000 - rSaeiitothe denominator of electronic gear
P3-05 EG Command Pulses per revolution | 200 ~ 131072 | 10000 | - |S¢tthe number of pulses required for
each turn of the motor

For detailed parameter setting, please refer to Chapter 7.2.4 Electronic Gear Ratio

4 Command Smoothing Filter

Filter the motion command such as position command or speed command can reduce the vibration
caused by sudden change of motor speed, and make the mechanical system operation more
smoother.

Related Parameters

Parameter | Command Description Range Default | Unit Instructions
P2-05 IT Jerk Time 0~ 125 10 ms Smoothing filter for internal motion
commmand.
Set the time constant of the low-pass
p2-28 KJ Jerk Filter 0 ~ 10000 10 ms | filter of the position command or speed
command.

Time constant of smoothing filter under
pulse position command.

pP2-29 FF Interpolation Filter 0~ 100 10 ms

For detailed parameter setting, please refer to_Chapter 7.2.5 Command Smoothing Filter

@ Clear position following error counter
In pulse position mode, use an external input to clear the position following error counter. When input
C-CLR is true, this counter is set to zero and no position compensation is performed.

Related Parameters

3 Signal . . .
Signal Type Symbol Setup Value | Signal Logic Instructions
Closed C-CLR function is enabled, position error counter is set to zero.
17 Open C-CLR function is NOT enabled, the value of Position error counter =
Input C-CLR P Position command-Encoder feedback.
Open C-CLR function is enabled, position error counter is set to zero.
18 Closed C-CLR function is NOT enabled, the value of Position error counter =
Position command-Encoder feedback.

For detailed parameter setting, please refer to Chapter 7.2.7 Clear the Position Following Error Counter

€ Pulse Input Prohibition Function

The pulse command input prohibition function means that in the pulse position mode, an external
digital input is used to stop the input pulse command counting. The drive will ignore the input pulses
and will not rotate immediately.

Related Parameters

Signal Type Ss;ﬁqn&:l Setup Value | Signal Logic Instructions
Closed INHP function is enabled, drive ignores input pulses.
25 Open INHP function is NOT enabled, motor works under the control of input
Input INHP bulse.
Open INHP function is enabled, drive ignores input pulses.
26 Closed INII-IP function is NOT enabled, motor works under the control of input
pulse.

For detailed parameter setting, please refer to Chapter 7.2.6 Pulse Input Prohibition Function

131 Rev. 1.0
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@ In Position Output

In the position mode, use the In Position Output signal to indicate the current positioning status of the
servo drive. When the difference between the total number of pulse commands received by the drive
and the number of pulses actually moved by the servo motor, that is, the position following error is less
than the parameter setting value, the positioning completion signal will be output.

Related Parameters

: Signal . . .
Signal Type Symbol Setup Value | Signal Logic Instructions
Closed When positioning finished condition is met, the IN-POS signal is output,
9 and the output state is CLOSED.
Open When positioning finished condition is NOT met, the IN-POS signal will
P NOT output, and the output state is OPEN.
Output IN-POS o L . )
Open When positioning finished condition is met, the IN-POS signal is
10 P output,and the output state is OPEN.
Closed When positioning finished condition is NOT met, the IN-POS signal will
NOT output, and the output state is CLOSED.

For detailed parameter setting, please refer to Chapter 7.2.8 In Position Output.

€ Encoder Divided Output
The Encoder Divided Output function is used to output the position feedback from the motor encoder or
the external position pulse command in A/B quadrature pulse. Z-phase pulse output is support.

Related Parameters

Parameter | Command Description Range Default | Unit Instructions
P3-12 PO Pulse Output Mode 0~ 256 1 _ | Setthe pulse division output
mode.
P3-13 ON Pulse Output Gear Ratio-Numerator |0~ 131072 | 10000 - Set the numerator of_the
pulse output gear ratio
P3-14 OD | Pulse Output Gear Ratio-Denominator | 0 ~ 131072 | 131072 | - | Setthe denominator of the

pulse output gear ratio

For detailed parameter setting, please refer to Chapter 7.6 Encoder Divided Output.
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7.2.2 Wiring Diagram of Digital Pulse Position Mode

Open-collector f ] Optocoupler input,up to 500KHz
| 1 Analog Output
[
24VDC [
- 11 ANAL
[ K
| |
Pulse Position Command 11
(500KHz or less) 11 | ANA2
[
[
DGND
I S
L | (
F—
'l i | I (R v J
é Yi+ —
T
Brake Release Out ——4
Y1-
Line Driver Line receiver :pé!z
—. Y2+ T\ Servo Ready Output
: 14 " 24VDC
:pé!z
+ T Eault Output
Pulse Position Command
(4MHz or less) =
é Y3- ::,1’9“
Ya+ T\ In-position Output
DGND T
é Y4- " 4
RHoming Finished Outj
XCOM/ 1 =
_/ CW Limit Sensor  x1 é!!
T\ _Torgue Limit Output
,_/nw I
41l ycom
,_/2 Alarm Reset X3
Encoder Output Host
24VDC
L ._/\Servo on X4 AocuT: | (T At
T
l 1/1 j>_ Encoder Phase-A Output
AQUT- | | A
’_/: Emergency Stop X5 | I 1
BOUT+ | : ! B+
| 1 /1 Encoder Phase-B Output
/: Control Mode Selectxg BOUT. | | B-
[
23LZOUT+ | : | Z+,
_/gw | 1/1 j>_ Encoder Phase-Z Output
ZOUT. I | Z-
| [
! [ DGND
._/\ Homing Sensor X8 1 .\ }.
—_— J 6 Phase-Z
1olcz N Open-colector Output
._/ Start Homing X9 Tl 5-24VDC
15L.DGND -[
Pulse Input Inhibit  x10
204N/C
| 504 N/C
25/DGND

Torque Limit Commanll

Analog Input |

-10 ~ 10VDC
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7.2.3 Position Command Input Settings

When P1-00 is set to 7, which is digital pulse position mode, the followings need to be set.

Pulse command input source
Pulse command type
Rotation direction setting
Valid pulse edge setting
Pulse input noise filter

A X X X 4

Related Parameters

Parameter | Command Description Range Default | Unit Instructions

Set the input pulse command source, pulse
type, rotation direction and pulse edge valid

type:
P3-03 PT Pulse input setting 1~30 9 - @ bit0 & bitl: Pulse command type
* bit2: Rotation direction
2 bit3: Valid pulse setting
* bit4: Pulse input source
P3-02 Sz Pulse input noise filter 0~3200 2 - Set the pulse input noise filter

Parameters P3-03
Parameter P3-03 is used to set the input pulse command source, pulse type, rotation direction and
pulse edge valid type.

P3-03 Pulse input setting

bit7 | bité | bit5 bit4 bit3 bit2 bitl \ bit0
0: Open-colector input 0: Valid on falling edge  |0: Positive Direction bit1=0,bit0=1: Pulse & Direction
0 0 0 ) — ) — — bitl=1,bit0=0: CW/CCW
1: Line receiver input 1: Valid on raising edge  |1: Negative Direction bit1=1,bit0=1: A/B Quadrature

bit0 & bitl: Pulse command type
bit2: Rotation direction
bit3: Valid pulse setting
bit4: Pulse input source

7.2.3.1 Pulse Input Source
The pulse input source is set by bit4 of parameter P3-03.

P3-03 Pulse input setting
bit7 bité bit5 bit4 bit3 bit2 bitl bit0

0: Open-collector input

1: Line receiver input

€ When bit4 = 0, Open-collector Pulse Inputs (or Low-speed pulse signal input) is selected.

CN2-Pin NO. Signals Description
1 OoPC1 When bit4 of P3-03 is set to "0", this low-speed pulse input is valid. The pulse
. position control mode will use this input as position command reference.
3 STEP+ Pulse command input & Optocoupler input:
4 STEP- 1) Open collector pulse signals, 5V or 24VDC
2 OPC2 2) Low-speed differenct pulse signals, 5VDC
s DIR+ 4 Maximum pulse frequency is 500KHz.

Pulse direction input | 9 Support pulse & direction signal, CW/CCW signal and A/B quadrature signal
€ When using 24V open collector pulse signal, you need to use OPC1 and OPC2
input for pull-up.

6 DIR-

€ When bit4 = 1,Line Driver pulse Inputs(or High-speed pulse signal input) is selected.

CN2-Pin NO. Signals Description

44 PULSH+ ) ) o ) ) ) ) -

Pulse command input | When bit4 of P3-03 is set to "1", this line driver pulse input is valid. The pulse position

45 PULSH- control mode will use this input as position command reference.

46 SIGNH+ @ For Line driver pulse input, 5VDC, Maximum pulse frequency is 4AMHz

p SIGNH Pulse direction input | & Support pulse & direction signal, CW/CCW signal and A/B quadrature signal
Rev. 1.0 134 @
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7.2.3.2 Input Pulse Type Setting

€ Pulse type, Rotation direction, Valid Pulse Edge Setting
Parameter P3-03 is used to set the input pulse type, rotation direction and pulse edge valid type.
P3-03 Pulse input setting

bit7 | bit6 | bit5 bit4 bit3 bit2 bitl \ bit0
0: Open-colector input 0: Valid on falling edge | 0: Positive Direction bit1=0,bit0=1: Pulse & Direction
0 0 0 bit1=1,bit0=0: CW/CCW
1: Line receiver input 1: Valid on raising edge | 1: Negative Direction bit1=1,bit0=1: A/B Quadrature

1) Input Pulse Type:

There are three types of input pulse: Pulse & Direction, CW/CCW pulse, A/B quadrature pulse that is
set by bit0 and bitl of parameter P3-03.

bit 1 bit 0 Input pulse type
0 1 Pulse & Direction(Default)
1 0 CWI/CCW pulse
1 1 A/B quadrature pulse

2) Rotation Direction:

Bit 2 of parameter P3-03 determines the relationship between the input pulse and the rotation direction
of the motor, as shown in the figure below.

Bit2 IantJ)t/;)éJIse Positive Direction Negative Direction
Positive rotation Pulse Input Negative rotation | ©UisemPut
Pulse & when the direction when the direction
Direction | signal keeps o signal keeps o
CLOSED. Drecton | Closed OPEN. Directon | Open
When the CW cw When the CCW cw J Open
pulse input, and pulse input,
0 CWL/"CsiW the CCW keeps and the CW
(Default) P Open, it is positive | CCW J Open keeps Open, itis | CCw
rotation. negative rotation
5 %
When phase-A Phase-A ! When phase-B Phase-A i ]
A/B leads phase-B by [ leads phase-A by
quadrature | 90 degree, itis ‘ : 90 degree, it is ‘ :
positive rotation Phase-B | negative rotation Phase:8 || M |
Positi tati Pulse Input N i tati Pulse Input
ositive rotation L egative rotation l { l 1 ]
Pulse & when the direction when the direction
Direction | signal keeps Direction Open signal keeps Directionj
OPEN CLOSED. Closed
When the CCW cw J Open When the CW cw
pulse input, and pulse input,
1 CWL/J (I;(éw the CW keeps and the CCW
P Open, it is positive | CCW keeps Open, itis ccw J Open
rotation. negative rotation
3 5
When phase-B Phase-A i When phase-A Phase-A !
A/B leads phase-A by leads phase-B by [
quadrature | 90 degree, itis ‘ : 90 degree, it is ‘ :
positive rotation Phase-B } negative rotation Phase-B !

3) Valid Pulse Edge Setting:
Bit3 of parameter P3-03 determines the valid edge condition of input pulse.

bit 3 Valid edge
0 Valid on falling edge(Default)
1 Valid on raising edge

@ 400-820-9661
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7.2.3.3 Quick Setup for Input Pulse Type

The following table lists the quick setup of parameter P3-03 based on the following conditions.

€ Pulse command input source
€ Pulse command type
€ Rotation direction setting
€ \Valid pulse edge setting
Valid i Parameter P3-03
pulse Rotation | Pulse command Set value
e | CEEEn type Positive Negative (Decimal)
. . . . Open- Line
bit3 bitz | bitl | bit0 collector | receiver
Pulse Input Pulse Input M
Pulse
0 0 0 1 & 1 17
Direction Directionj DirectionJ Open
Closed
cw cw J Open
W ‘
0 0 1 0 ((:: CV(I 2 18
ccw J Open ccw
0 90
Phase-A } Phase-A i
0 0 1 1 AB M i 3 19
|
Phase-B | Phase-B i
Pulse Input Pulse Input
Pulse
0 1 0 1 & 5 21
Direction DirectionJ Open Directionj
Closed
CwW J Open Cw
0 1 1 0 C(I:C\INV<I 6 22
ccw ccw J Open
50 o0
Phase-A i U Phase-A }
0 1 1 1 A/B H P 7 23
| |
Phase-B | Phase-B i
Pulse Input
Pulse p! Pulse Input M
1 0 0 1 & 9 25
Direction Directionj Closed DirecﬁonJ Open
cw m cw J Open
CW
1 0 1 0 c CV(I 10 26
ccw J Open ccw
Pulse Input
1 1 0 1 & 13 29
Direction DirectionJ Open Directionj Closed
cw J Open cw ]
Cw/
1 1 1 0 cow 14 30
ccw ccw J Open
Rev. 1.0
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7.2.3.4 Specification of Pulse command

The minimum pulse width of the input pulse should meet the following conditions.

Low speed pulse input

Line receiver input

STEP+, STEP-, PULSH+,PULSH-
DIR+, DIR- SIGN+,SIGN-
Line Driver Open Collector Line Driver
Min. pluse width(us) | Min. pluse width(us) | Min. pluse width(us)
|
Pulse input 11112 ¢ 1 2 t3 1 2 t3 1 t2 t3
Pulse I
& !
. . |
Direction | o ction T 025 | 025 | 025 | 1 1 1 | 0125|0125 | 0.125
Closed

ccw

cw
: ; t4 t5 t6 t4 t5 t6
I
CW/CCW 1415 t6

t4 t5 t6

0.25 0.25 0.25 1 1 1

0.125 | 0.125 | 0.125

Phase-A } i t7 t7
I
[

t7

A/B o !
Phase-B H H | 0.25 1 0.125
Pulse edge(raising edge or falling edge) swtiching time should be less than 0.1ps.
Rev. 1.0
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7.2.3.5 Pulse Input Noise Filter

Using paratermer P3-02 Pulse Input Noise Filter to filte the input pulse signal to prevent it from being
interfered and cause inaccurate positioning and other problems. This noise filter is a low-pass filter, and
the unit is 0.1ps.

Related Parameters

Parameter | Command Description Range Default | Unit Instructions
P3-02 Sz Pulse Input Noise Filter 0~32000 2 0.1ps | Set the Pulse Input Noise Filter

Instructions:
Ts: The set value of P3-02 pulse input noise filter

T1: The high voltage level width of input pulse
T2: The low voltage level width of input pulse

Then the relationship between the input pulse signal and the the filtered signal is as follows.

T2<Ts T1<Ts
—l Ty Dy
T1>Ts| |>Ts

Input Pulse

Filtered Pulse

€ Both T1 and T2 of a pulse are bigger than Ts, this input pulse is valid.

€ One of T1 and T2 of a pulse is smaller than Ts, this input pulse will be filtered.
1

Noise Filter time :Ts <
Ax Pulse Input Frequency (Hz)

Generally, when the duty cycle of the input frequency is 50%, the value of Ais 4 or 5.

Example:
1) When the input pulse frequency is 200KHz, and the duty cycle is 50%.

Pulse input T1,T2

T1= L X 0.5=0.0000025s T2 = 1 X 0.5=0.0000025s
200000 200000

Ts=——21  -0.000001s Ts<Tland T2
5 x 200000

That is, the minimum filter time is 1us. Since the unit of parameter P3-02 is 0.1us,
the value of P3-02 is 10.
2) When the input pulse frequency is 500KHz, and the duty cycle is 10%.

T1
‘A‘ e
Pulse input ( T2 1 H ‘
1 1
T1= X 0.1= 0.0000002s T2= X 0.9=0.0000018s
500000 500000

Ts= 1L =0.0000001s
2

Since the pulse widths T1 and T2 of the input pulse need to be both greater than P3-02, the pulse input
is valid. In the case of 10% duty cycle, if the value is 5 according to formula, Ts is 0.4us and greater
than T1, the pulse input will be invalid at this time.

Set Ts=0.5 x T1=0.1us. Since the unit of parameter P3-02 is 0.1ps,
the value of P3-02 is 1.

Rev. 1.0
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7.2.4 Electronic Gear Ratio

M56S series servo drives have two electronic gearing systems, parameter P3-16 is used to switch this.

Parameter
P3-16
set value

Description Instructions

Set the required number of command pulses per revolution of motor.
Note:
€ When this setting is zero, electronic gear ratio P03-00 and P3-01 is invalid.
@ The read value of feedback encoder position is also determined by this
parameter.

That is, the read value of feedback encoder position per motor revolution = the
setting of parameter P3-05

Based on parameter P3-
0 05 (Command Pulses per
revolution) Setting

@ Electronic gear ratio P03-00 and P3-01 become valid and P3-05 is invalid

1 Electronic gear ratio is valid @ The read value of feedback encoder position is:

1048576 P3-01 (Electronic Gear Ratio—-Numerator )
(Encoder resolution) P3-00 (Electronic Gear Ratio-Denominator)

Feedbakc encoder position per revolution=

The electronic gear ratio is to multiply the pulse input command by the electronic gear ratio as the
position command reference. By using this function, the motor rotation and movement amount
corresponding to the input command pulse can be set.

External Position Pulse Command _P3-00 (Electronic Gear Ratio-Denominator)

N - = Reference Position Command
(Communication Position Command)

P3-01 (Electronic Gear Ratio-Numerator )

€ When parameter P3-16 = 0, the electronic gear ratio P03-00 and P03-01 is invalid. The number of
pulses per revolution of the motor is determined by parameter P3-05.

€ When parameter P3-16 = 1, the electronic gear ratio P03-00 and P03-01 become valid. The number
of pulses for one rotation of the motor is fixed to the encoder resolution. Regardless of the encoder
with 17-bit or 20-bit resolution, it takes 1,048,576 pulses to rotate the motor once.

For example: the number of pulses required for one revolution of the motor is 1048576 pulses. When
the electronic gear ratio is equal to 1, the controller sends 1048576 pulses and the motor rotates one
turn. When the electronic gear ratio is equal to 0.5, that is, every 2 pulses sent by the controller to the
motor rotation is 1 pulse. The controller needs to send 2097152 pulses, multiplied by the electronic
gear ratio, the position command reference is 1048576 pulses, and the motor rotates one turn.

Setting an appropriate electronic gear ratio will simplify the calculation of pulses sent by the host
controller.
Related Parameters

Parameter | Command Description Range Default | Unit Instructions
Electronic Gear Ratio- 1~ . .
P3-00 EN Numerator 2147483647 1048576 - Set the numerator of electronic gear ratio
Electronic Gear Ratio- 1~ . . )
P3-01 EU Denominator 2147483647 10000 - Set the denominator of electronic gear ratio
Set the number of pulses required for one
P3-05 EG Command Pulse per |, _ 131072 | 10000 | pulses - nu pu aut
Revolution revolution
P3-16 PU Electronic Gearing Switch 0~1 0 - Enable electronic gear ratio

For example: The lead of the screw is 3mm, when you needs to move 4mm.

2

Ball Screw Lead 3mm

N

If the electronic gear ratio is not used, the number of pulses that need to be sent is:

Rev. 1.0
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Since the lead is 3mm, that is, for each turn of the motor, the mechanical moves 3mm. Moving 4mm
requires a 4/3 turns.

Calculate required pulses : A
If the pulses required per motor revolution is 1048576 pulses, 1048576 x 7 = 1398101.33333..... ---pulses.

Moving 4mm requires 1398101.3333 input pulses, and cumulative error will be generated . Using an
electronic gear ratio will solve this problem.

7.2.4.1 Electronic Gear Ratio Calculations:

The total mechanical transmission ratio of the motor shaft and the load side is m:n (when the motor
rotates m turns, the load moves n turns), the electronic gear ratio can be quickly calculated by the
following formula.

Electronic Gear Ratio B _ P3-00 _ Encoder Resolution x M

A P3-01 Position commands for one rotation of the load shaft n

7.2.4.2 Calculation Example

Taking the lead screw as an example, the related parameters are:

€ Ball screw lead: PB, Unit: mm

€ Load Position: L, Unit: mm

€ Total mechanical transmission ratio:
R = OUT[!UT n Turns Encoder Resolution: ERE Load Position: L | B

Input m Turns

€ Encoder Resolution E_, Unit :counts

048576 [ Ball Screw Lead: P,
ER=1048576 counts %
E Reduction ratio: R 2utPUtn Turns

. X Input m Turns
¢ Numerator of Electronic gear ratio: B

]

[

€ Denominator of Electronic gear ratio: A

€ Required Input Pulses: P, Unit: counts

1) Calculate the electronic gear ratio according to the external input pulse P(counts) and the

corresponding load travel distance L(mm)
According to:
Motor shaft turns X Mechanical transmission ratio = Ball screw turns

B
P x—
When the load travel distance is L, the ball screw turns , motor shaft turnsTA,
B R
That is
B
P x Yy L
XR=—
ER PB
So the electronic gear ratio is:
B_L 1 1
B L x = xE_ x —
A PR ®YP
Rev. 1.0
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2) Calculate the electronic gear ratio according to the external input one pulse and the

corresponding load travel distance AL(mm)
According to

Motor shaft turns X Mechanical transmission ratio = Ball screw turns 1 xB_
When the external input one pulse and the load travel distance is AL % , motor shaft turnsTA
B R
That is
B
X —
l—A X R = &
E. Py
So the electronic gear ratio is:
B_AL_1
—==—=x—XE
A P R R

B

3) Calculate the electronic gear ratio according to the external input pulse frequency F (Hz) and

the corresponding load speed V, (mm/s)
According to:
Motor shaft speed X Mechanical transmission ratio = Load speed

B
V —_—
Load Speed: FL (rps), Motor shaft speed: TAD
B
That is ©
Byl g="t
A ERTP

G B

So the electronic gear ratio is:

B_V. 1 1
—=—LtXx=XE_x =
A P, R S F

7.2.4.3 Electronic Gear Ratio Calculation Example

Ball screw lead: 3mm
Mechanical transmission ratio: 10:1

Requirements: Every time the host controller sends one puplse, the workload travels 1 ym.

B__1 _1048576
A 3000x 10 x 1048576=—"2202

So
P3-00 Electronic gear raito - Numerator: 1048576

P3-01 Electronic gear raito - Denominator: 300

Rev. 1.0
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7.2.5 Command Smoothing Filter

When the position command or speed command to the servo system changes suddenly, it is easy to
cause the whole system to vibrate, and the running noise will also increase. Command Smoothing
Filter is used to filter and smooth the position command or speed command, which can reduce the
running transient of the motor and mechanical system and make the operation smoother.

Command Smoothing Filter frequency, in Hz. The lower the frequency value the more pronounced the
S-curve profile will be. Setting the value to 0 will disable the filter.

S-curve acceleration/deceleration ramps are beneficial in positioning systems where instantaneous
changes in speed may cause the load to jerk excessively. One example is when the load is connected
to the motion actuator via a long moment arm. If the arm is not sufficiently rigid, changes in speed at
the actuator can result in undesirable oscillations and increased settling time at the load. Smoothed
transitions in speed changes, can alleviate this unwanted motion and reduce settling time.

Related Parameters

Parameter | Command Description Range Default | Unit Instructions
P2-05 JT Jerk Time 0~125 10 ms | The FIR filter time ofinternal trajectory planning.
p2.28 KJ Low-pass Jerk Filter 0 ~ 10000 10 ms Set _the time constant of the low-pass filter of the
position command or speed command.
p2-29 FE Interpolation Filter 0~125 10 ms Time constant of smoothing filter in pulse

position control command

Note: The filter function will be disabled when the value is set to zero.

7.2.5.1 Interpolation Filter

Parameter P2-29 Interpolation Filter works in the pulse position control mode, applicable to the
following application scenarios:

€ Input pulse command does not perform acceleration or deceleation.
€ The frequency of input pulse command changes suddenly.

€ The frequency of input pulse command is extremely low.

The smoothing effect of the Interpolation Filter to the input command is shown in the figure below.

Speed
Ve | = = = =Target Curve @ Interpolation filter will cause a certain delay to the input
,' A : Actual Curve command pulse, but it will not affect the final positioning
o) | accuracy.
4 1 1 1
N Vo ! @ The larger the time constant of P2-29 is, the more
‘ - , smoothing effect will be, and the command delay will also
' /i L L ! _ increase. A reasonable filter time constant should be set
i —t — 4—n' Time according to the actual aoolication.
T T T T=P2-29
00-820-9661
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7.2.5.2 Jerk Time

Parameter P2-05 jerk time takes effect in internal trajectory modes (position, speed, torque), analog
position, analog speed, analog torque, or communication command control(SCL or Modbus etc.).

The smoothing effect of the Jerk Time to the input command is shown in the figure bellow.

Speed

~
e O

= = = =Target Curve

Actual Curve

il
-1

— —n Time

@ The Jerk Time function will cause a certain delay to
the input command pulse, but it will not affect the final
positioning accuracy.

@ The larger the time constant of P2-05 is, the more
smoothing effect will be, and the command delay will also
increase. A reasonable filter time constant should be set
according to the actual aoolication.

7.2.5.3 Low-pass Jerk Filter

Parameter P2-28 Low-pass Jerk Filter can take effect in all control modes, such as: external pulse
control position mode, internal trajectory mode (position, speed, torque), analog position, analog
speed, analog torque, Communication command control(SCL or Modbus), etc.

The smoothing effect of Low-pass Jerk Filter to the input command is shown in the figure below.

Motor
Speed

----- Target Speed

V,

c

V,x0.632

Vx0.368

Filtered Speed

:<—>l P2-28
1

1
<~ P2-28 Time

@ The low-pass jerk filter will cause a certain delay to
the input command pulse, but it will not affect the final
positioning accuracy.

@ The larger the time constant of P2-28 is, the more
smoothing effect will be, and the command delay will also
increase. A reasonable filter time constant should be set
according to the actual aoolication.
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7.2.6 Pulse Input Prohibition Function

The pulse command input prohibition function means that in the pulse position mode, an external
digital input is used to stop the input pulse command counting.

The drive will ignore the input pulses and will not rotate immediately.
e et ] T
position command

ON

INHP input OFF OFF
Inernal position I

reference

Encoder feedback j_ﬂ_ﬂ_ﬂ_ﬂ—ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_

When P3-16=0

To use this function, one of the digital input of the servo drive is configured as INHP function.

. Signal . . .
Signal Type Symbol Setup Value | Signal Logic Instructions

Closed INHP function is enabled, drive ignores input pulses.

25
Open INHP function is NOT enabled, motor works under the control of input pulse.

Input INHP

26 Open INHP function is enabled, drive ignores input pulses.

Closed INHP function is NOT enabled, motor works under the control of input pulse.

7.2.7 Clear the Position Following Error Counter Input
Position Following Error = Position Command Reference - Encoder Feedback

In pulse position mode, use an external input to clear the position following error counter. When input
C-CLR is true, this counter is set to zero and no position compensation is performed.

To use this function, one of the digital input of the servo drive is configured as C-CLR function.

: Signal . . .
Signal Type Symbol Setup Value | Signal Logic Instructions
Closed C-CLR function is enabled, position error counter is set to zero.
17 C-CLR function is NOT enabled, the value of Position error counter =
Open "
Position command-Encoder feedback.
Input C-CLR — — -
Open C-CLR function is enabled, position error counter is set to zero.
18 C-CLR function is NOT enabled, the value of Position error counter =
Closed "
Position command-Encoder feedback.
00-820-9661
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7.2.8 In-position Output Signal

The In-position output signal is used to indicate current positioning status of the servo system in

the position mode. When the position following error, which is the difference between input position
command and the motor actual position feedback by motor encoder, is less than the set value of P5-
39, the In-position signal will output.

To use this function, one of the digital output of the servo drive is configured as IN-POS function.

Signal Type Ssy;?nntiil Setup Value | Signal Logic Instructions
Closed When positioning finished cqndition is met, the IN-POS signal is
9 output, and the output state is CLOSED.
Open When positioning finished condition is_ NOT met, the IN-POS signal
Output IN-POS will NOT o_u_tpu_t, and_the output_s_tate_ is OPEN. : :
Open When positioning finished c_ondmon is met, the IN-POS signal is
10 output,and_ _the_ outpu_t state is O_F_’EN_. :
Closed When positioning finished condition is NOT met, the IN-POS signal
will NOT output, and the output state is CLOSED.

By default, the Servo Ready signal is set in the table below.

Signal Output CN2- Parameter | Command Setup | Signal

Symbol NO. Pin NO Value | Logic Ll Ceitzel) iEels

When positioning finished condition is

Y4+ 39 Closed | met, the IN-POS signal is output, and
the output state is CLOSED.

IN-POS P5-15 MO4 9 When positioning finished condition is

Y4- 38 Open | NOT met, the IN-POS signal will NOT

output, and the output state is OPEN.

Related Parameters

Parameter | Command Description Range | Default | Unit Instructions
B In-position Output _ The position following error judgment range that
P5-39 PD Threshold 0 ~ 32000 40 pulse determines whether the In-positionsignal is output or not.
Time Constant of Motion R I }
P5-40 PE Output Condition 0~ 32000 10 ms | Counting time for positioning completion
P5-41 TT Pulse Complete Timer | 0 ~ 20000 2 ms | Pulse input completion detection time

The following figure shows the relastionship of P5-39,P5-40 and P5-41.

Command Curve

Actual Position Feedback

T P5-39
R N D o
(In-position Output Threshold)

<—— P5-40 ————>
(Time Constant of Motion |

-l lep5a1 Output Condition) |
! I(Pulse input completion detection time) !

In-position Output

Moving

Does drive receive pulse \ YES "
o : Position command
command within the time [———— is ot finished
set by P5-41?
l NO

- — - P5-39 When the drive dose not receive a new pulse input within the pulse input
E’ULS? input ',Srf'”'Shed- > Judgment confinuaus. completion detection time of P5-41, it is deemed that the pulse input has
udging position error. completed.
l < P5-39 After that, if the position following error is less than parameter P5-39(In-position

Output Threshold) and the duration exceeds parameter P5-40, the In-position

Judge the positioning < P5-40 signal will outout
completion counting time |——— Judgment continuous. 9 put.

l > P5-40

Output In—position signal

Rev. 1.0
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7.2.9 Near Target Position Output

Near target position, which is also called Position Consistent, is to output a signal(P-COIN) when the
actual position of motor is equal to the position set by parameter P5-46.

To use this function, one of the digital output of the servo drive is configured as P-COIN function.

: Signal . . .
Signal Type Symbol Setup Value | Signal Logic Instructions
Closed When Position Consistent Output judgment condition is met, the P-COIN
-~ signal is output, and the output state is CLOSED.
Open When Position Consistent Output judgment condition is NOT met, the
P P-COIN signal will NOT output, and the output state is OPEN.
Output P-COIN
When Position Consistent Output judgment condition is met, the P-COIN
Open . . .
32 signal is output,and the output state is OPEN.
Closed When Position Consistent Output judgment condition is NOT met, the
P-COIN signal will NOT output, and the output state is CLOSED.
Related Parameters
Parameter | Command Description Range Default Unit Instructions
. -2147483647 ~ Target position of the jugement of whether
P5-46 DG N T t Posit 10 Pul
earfargetrosition 14 »147483647 US€ | output the P-COIN signal.

Near Target Position Output jugement condition
The P-COIN will out when the actual position of motor is equal to the position set by parameter P5-46.
Detection is associated with +=100pulses hysteresis.

Actrual Position

(P5-46)+100pulses | — — — — — —
Para.P5-46 | — — — — —
(P5-46)-100pulses + — — — — —f— — — — A \— — — — -

Time

Output
P-COIN Output No ouput |_| | \ No output
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7.2.10 Gain Parameters in Position Mode

In position mode, reasonable gain parameters can make the servo system run more smoothly and
accurately and excellent positioning performance.

The following gain parameters take effects in position mode and can be automatically adjusted using
the Luna software, and can also be modified and fine-tuned though software or LED operation panel.

Parameter | Command Description Type Default Unit
P0-05 KP 1st Position Loop Gain 52 0.1Hz
P0-07 KD 1st Position Loop Derivative Time Constant 0 ms
P0-08 KE 1st Position Loop Derivative Filter Eirst Gain 20000 0.1Hz
PO-11 KF 1st Velocity Command Gain Parameters 10000 0.01%
PO-12 VP 1st Velocity Loop Gain Group 183 0.1Hz
P0-13 VI 1st Velocity Loop Integral Time Constant 189 ms
PO-16 KC 1st Torque Command Filter 1099 0.1Hz
PO-17 UpP 2nd Position Loop Gain 52 0.1Hz
P0-19 ubD 2nd Position Loop Derivative Time Constant 0 ms
P0-20 UE 2nd Position Loop Derivative Filter Second Gain 20000 0.1Hz
PO-21 UF 2nd Velocity Command Gain Parameters 10000 0.01%
P0-22 uv 2nd Velocity Loop Gain Group 183 0.1Hz
P0-23 UG 2nd Velocity Loop Integral Time Constant 189 ms
PO-24 uc 2nd Torque Command Filter 1099 0.1Hz
P0-25 XP Full Closed-loop Position Loop Gain 52 0.1Hz
P0-27 XD Full Closed-loop Position Loop Derivative Time Constant 0 ms
P0-28 XE Full Closed-loop Position Loop Derivative Filter Full C|°5§d' 20000 0.1Hz
P0-29 XF Full Closed-loop Velocity Command Gain P'Z:’;mifgr's 10000 0.01%
P0-30 XV Full Closed-loop Velocity Loop Gain Group 183 0.1Hz
P0-31 XG Full Closed-loop Velocity Loop Integral Time Constant 189 ms
P0-32 XC Full Closed-loop Torque Command Filter 1099 0.1Hz
P0-33 SD Automatic Gain Swiching Method - 0
P0-34 PN Gain Switch with Position Error Condition Change - 0 counts
P0-35 VN Gain Switch with Actual Speed Condition Change - 0 0.025rps
P0-36 TN Gain Switch with Actual Torque Condition Change - 10 0.1%
P0-37 SE1 Second Gain Switching to First Gain Delay Time - 10 ms
P0-38 SE2 First Gain Switching to Second Gain Delay Time - 0 ms

Rev. 1.0
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7.2.11 Using Luna Software to Configurate Position Control Mode
The position control mode can be easily configured using the Luna software.

Step 1: Select Control Mode

Step 2: Set Electronic Gear Ratio

Step 3: Set Smoothing Filter

Rev. 1.0
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Step 4: Set Input and Output Function

Step 5: Gain Tuning

Rev. 1.0
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7.3 Velocity Mode

Velocity control mode is used for precise speed control.

€ Function Block Diagram

Servo Drive
Speed Command ( Analog etc. ) Analog Command Command
Configuration > Smoothing Filter] —> |Command Limit

SPD-DIR--Speed Direction

| Motor rotation direction switching |

ZCLAMP--Zero Speed Clamp |Zero Speed Clamp |

Host Controller - -
Z-SPD--Zero Speed Detected |Zero speed detected, Moving signal Output|

AT-SPD--Speed Reach Output

| Speed reach output |

V-COIN--Velocity Coincidence Output

| Velocity coincidence Output |

T-LMT--Torque Limit Output

| Torque limit output |

@ Velocity Control Mode Select
There are three velocity control mode in M56S series, Analog Speed Mode, Command Speed Mode
and Internal Multi-speed Mode.

1) Analog Speed Mode: -10 ~ +10Vdc external analog voltage input to control the motor speed.

2) Command Speed Mode: Use Q program commands to control the motor speed, or use Modbus
commands to control the motor speed.

3) Internal Multi-speed Mode: Use the digital input to select and control the motor speed, there up to 8
different speeds can be select.

Control Mode Control Signal P1-00 Instructions
Analog Speed Mode +10~-10V Analog input 11 € Analog speed mode

Q program commands or € Q program commands

Command Speed Mode Modbus commands 21 4 Modbus communications control
. . When motor is enabled, the running speed is set by P2-10 to P2-17,
Internal Multi-speed Mode Digital Inputs 15 and selected by the digital input states of SPD1,SPD2 and SPD3.
Rev. 1.0 150 @ 400-820-9661
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7.3.1 Wiring Diagram of Speed Control Mode
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v A 4
o | D
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gie 370 v3+ M
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2.4KQ B | 1
0N 1 /1 Encoder Output-Phase B
_/\ Internal Speed Select 1 X831 | L BOUT- | | B
2.4KQ | | |
24K %\{' 23/ ZOUT+ | :  ze
N
_/\ Internal Speed Select 2 XQ)?i N | /i Encoder Output-Phase Z
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7.3.2 Related Parameters to Analog Speed Control

There are two -10 ~ +10Vdc analog inputs with 12bit revolution,each can be set low-pass filter, Offset,
Deadband,etc.

AIN1 is used as speed reference and AIN2 is used as torque reference,

Parameters | Command Description Range Default | Unit Instructions

P1-00 cM Main Control Mode 1,2,7,11,15,21 7 The first control mode selection of
the driver

P1-01 CN Secondary Control Mode 1,2,7,11,15,21 21 The secc_)nd control mode selection
of the driver

| h | type f

P1-03 M Speed Control Clamp Mode 12 2 Select the control type for speed
mode
Scale factor value for motor speed
and analog input.

P4-01 AG Analog Input Velocity Scale 0~ 100 50 Rps | (Set corresponding motor speed
when the analog input voltage is
10vDC).

Scale factor value for motor torque
and analog input.

P4-02 AN Analog Input Torque Scale 0 ~ 3000 1000 0.1% | (Set corresponding motor torque
when the analog input voltage is
10VDC)

P4-03 AVl Analog Input 1 Offset -10000 ~ 10000 0 mV | The offset of analog input 1.

P4-04 AV2 Analog Input 2 Offset -10000 ~ 10000 0 mV | The offset of analog input 2.

P4-05 AD1 Analog Input 1 Deadband 0~ 255 0 mV | The deadband of analog input 1.

P4-06 AD2 Analog Input 1 Deadband 0~ 255 0 mV | The deadband of analog input 2.

P4-07 AF1 Analog Input 1 Filter 0 ~ 20000 1000 | 0.1Hz | Low-pass filter for analog input 1

P4-08 AF2 Analog Input 2 Filter 0 ~ 20000 1000 | 0.1Hz | Low-pass filter for analog input 2

P4-11 FAL Velocity Limit Source Setting 0-~2 0 The source of velocity fimit
command.

The acceleration in internal speed

P2-03 JA Jog Acceleration 0.167 ~ 5000 100 rps/s | control mode and analog speed
mode.

The deceleration in internal speed

P2-04 JL Jog Deceleration 0.167 ~ 5000 100 rps/s | control mode and analog speed
mode.

Note:

1. The parameter unit is the unit shown in software, it will be different when the parameter is shown in
LED display on the drive.

2. The default values of different drive are not same.

Rev. 1.0
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7.3.3 Analog Speed Mode Settings
7.3.3.1 Wiring Methods of Analog Input

Signal Type Signals Pin No. Description Analog Input
AIN1 16 Analog speed command
Input )
DGND 15 GND of analog input

7.3.3.2 Source of Analog Speed Command

The source of anlog speed command is set by parameter P4-11.

Parameter | Command Description Range Default Unit Instructions

The source of velocity limit command.
P4-11 FA1 Velocity Limit Source Setting 0, 1 0 - 0: Internal speed command
1: Analog input 1

Note: When the control mode is set as Analog Speed Mode, P4-11 will be automatically set to 1.
7.3.3.3 Analog Speed Scale

The range of analog input is 10~+10VDC, P4-00 set the corresponding motor speed when analog input
voltage is at 10VDC

Motor Speed

50rps | — — — — P4-01 = 50rps

-10v Analog input Voltage
: ov 10V
I
I
I
————— -50rps
Parameter | Command Description Range Default Unit Instructions
Analog Input Velocity Set corresponding motor speed when the
P4-01 AG Scale 0~100 50 PS | analog input voltage is 10VDC.

Note: To check or to change this value from drive operation panel, please calculate according to the
following formula.
LED Display value = M X 240

Where M is the speed to be set in rps(revolution per second)
Set by Luna Software

L4
Upload Download

Control Mode | Analog Velodty v

Analog Velocity Mode

Velocity Limit Settings

Source Analog Velocity Command Velocity
Range ,*1W—V|

Speed Scale(P4-01) 50 = | revjsecat +10V Actual Velocity

Offset(P4-03) 1] > omv Auto Offset

Deadband(P4-05) 0 > omv

-10v

Analog Input 1 Filter(P4-07) |
1000 4 0.Hz
|

|
Torgue Limit Settings / |
|
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7.3.3.4 Analog Input Offset

When using the analog speed mode, the servo motor may rotate slightly in some cases even if the
input analog command is at O voltage. This is because there is a slight drift when analog signal is
received by drive.

The parameter P4-03 and P4-04 are used to eliminate this situation. You can use the Luna software to
automatically adjust the offset or manually modify these parameters.

Motor Speed Motor Speed
d ’ Speed Curve without Offset — — — = d
, ’ Speed Curve with Offset =~ ———— , ’
: - Set Analog Offset ’
’ 1 Speed offset , ’
4 Analog input Analog input
, , ov voltage , ’ ov voltage
. 7 P4-03
Parameter | Command Description Unit Range Default Instructions
P4-03 AV1 Analog Input 1 Offset mV -10000 ~ 10000 0 The offset of analo input 1.
P4-04 AvV2 Analog Input 2 Offset mVv -10000 ~ 10000 0 The offset of analo input 2.

The M56Sseries provides two methods of automatically adjust the analog offset.
1) Automatic Adjust by Software

47 Control Mode [No Name (Offline)]

Upload Download

Caontrol Mode |Ana|og\u’elodty -

Analog Velocity Mode

Velocity Limit Settings
Source Analog Velocity Command Velocity
= N iy
Speed Scale(P4-01) 50 3| rev/secat +10V I
peed Scale(p+01) Actual Velocity - — — — — — — |
Offset(P4-03) ho |3 mv | Auto Offset : |
|
Deadband(P4-05) 0 H omv |
-10v | | 10v
1
Analog Input 1 Filter{P4-07) ] ; : Ain Voltage
1000 3 0.1Hz I [
| Hq—p: Deadband
| I
Torgue Limit Settings | |
|
| ¥ offset

2) Adjust by LED Operation Panel
In the function mode, select the FOBAZ function code to set the offset of analog input 1 and analog
input 2 at the same time.

Related operations are as follows. For more details, refer to Chapter 5.5 Function Mode.
States Monitor,
Press M for 1sec

FOOFL: Point to point move

FOOFL

ﬁ O UP key to increase

Q DOWN key to decrease

FOBAZ: Set the analog inout offset Press S key for 1sec .
Automatically set the analog inout offset.

© =
c —

Note: When performing automatic adjustment:
€ The servo system should be disabled.
€ The analog command of the host controller outputs 0 voltage.
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7.3.3.5 Analog Input Deadband

In analog control mode, due to some disturbances and other reasons, even if the command voltage
is OV, the input voltage on the drive side may be not absolutely zero, which makes the motor rotate at
a very low speed. In order to eliminate this situation, setting a reasonable deadband can ensure that
when the input voltage is within the deadband, it is regarded as 0V.

Motor Speed

Speed command

/

Deadband|
1
—s] .
1 Analog input

voltage
o ¢
na—

Deadband

The analog input deadband can be set P4-05 and P4-06.

Parameter | Command Description Unit Range Default Instructions
P4-05 AD1 Analog Input 1 Deadband mV 0~ 255 0 The deadband of analog input 1.
P4-06 AD2 Analog Input 1 Deadband mV 0~ 255 0 The deadband of analog input 2.

Set by Luna Software

4 Control Mode [No Name (Offline]]
Upload Download

Control Mode |Analog Velodty -

Analog Velodty Mode

Velocity Limit Settings
Source Analog Velocity Command Velocity
N v A N mitieieiittey
Speed Scale(P4-01) 50 % rev/jsec at +10V . I
pecd ScaleP0) Actual Velocity |- — — — — — — |
Offset(P4-03) -100 [ mV | Auto Offset ' |
o
Deadband(P4-05) 40 = mv I |
10V | I 10v
1
Analog Input 1 Filter(P4-07) I . i Voltage
1000 2 0.1Hz | | 1
| H_.: Deadband
| I
Torgue Limit Settings P / |

7.3.3.6 Analog Input Filter

In analog control mode, due to external interference, the analog voltage may fluctuate, which will cause
the fluctuation of the motor speed or the torque output, which will affect the control accuracy.

The analog input filter is a low-pass filter which is used to eliminate this fluctuation.

Parameter | Command Description Unit Range Default Instructions
P4-07 AF1 Analog Input 1 Filter 0.1Hz 0 ~ 20000 1000 Low-pass filter for analog input 1
P4-08 AF2 Analog Input 2 Filter 0.1Hz 0 ~ 20000 1000 Low-pass filter for analog input 2

Note:

If the set value is too small, the response to the speed command will be reduced.
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7.3.3.7 Acceleration Smoothing For Analog Speed Control

Analog commands are generally step signals, for example, the analog input voltage changes from 1V
to 5V, which can easily cause equipment vibration when motor speed changes. Acceleration smoothing
filtering is to smooth the step speed command, that is, to control the accleration and deceleration when
target speed changes.

Analog Command

5VE— — —

0

Motor Speed | |
1500

Parameters P2-03 and P2-04 set acceleration and deceleration in analog speed control mode.

Parameter | Command Description Unit Range Default Instructions

The acceleration in internal speed

P2-03 JA Jog Acceleration rps/s 0.167 ~ 5000 100 control mode and analog speed mode.

The deceleration in internal speed
control mode and analog speed mode.

P2-04 JL Jog Deceleration rps/s 0.167 ~ 5000 100

Note: To check or to change this value from drive operation panel, please calculate according to
the following formula.
LED Display value = M X 6

Where ! is the acceleration or deceleration to be set in rps/s

Rev. 1.0
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7.3.4 Zero Speed Clamp

In the speed control mode, when the Zero Speed Clamp input signal (ZCLAMP) is valid and the

speed command is less than the set value of P5-42 (zero-speed judgment width), the servo motor

will decelerate to zero and enters the zero-position lock state. Meanwhile the drive becomes position
controlled, even if the shaft rotates under external force, it will return to the position when the ZCLAMP
was valid.

If the speed command is higher than the set value of P5-42, servo drive exits the zero speed clamping
state and accelerates to the command speed with the acceleration set by P2-03.

Motor Speed

Actual Speed

P5-42

ON

ZCLAMP

Input L OFF

Effect

Zero Speed
Clamp Function No Effect

No Effect

If the servo motor vibrates when the zero speed clamp is in effect, the position loop gains need to be
tuned.

It is necessary to set a reasonable zero-speed judgment width. If the set value is too higher, it will
cause vibration when motor decelerates quickly.

¢ ZCLAMP--Zero speed clamp input signal

To use Zero Speed Clamp function, one of digital inputs needs to be assigned this function.

: Signal . . .
Signal Type Symbol Setup Value | Signal Logic Instructions
1 Closed ZCLAMP will be in effect when the input is CLOSED.
Open ZCLAMP will be no effect when the input is OPEN.
Input ZCLAMP
- Open ZCLAMP will be in effect when the input is OPEN.
Closed ZCLAMP will be no effect when the input is CLOSED.
Related Parameter
Parameter | Command Description Unit Range Default Instructions
P5-42 2v Zero Speed Width ps 0~2 05 When the speed is less than or equal to this
set value, it is in the zero speed state.

Note: To check or to change this value from drive operation panel, please calculate according to the
following formula.

LED Display value = V' x 240

Where M is the speed to be set in rps(revolution per second)
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7.3.5 Start/Stop Control and Direction Changing in Analog Speed Mode
7.3.5.1 Start and Stop Control

The motor speed is determined by the actual analog input voltage in the analog speed mode. When
the speed command is "zero", the motor keeps the speed at zero.

You can also use the "Torque and Velocity Control" of input function to start and stop the motor rotating.

o Lo __1 P. ll—O] = 50rps

Analog Command

Time

ON

Torque and Velocity OFF
Control Input

OFF

|
|
|
|
}
0 |
I
|
|
|
|

/ Motor Actual Speed
Motor Speed

Time

Note:
When the digital input is configured as the "Torque and Velocity Contro" function, if the input logic is OFF, the
motor will stop even if the speed command is not zero.

Rev. 1.0
158 -820-
02/19/2024 @ 400-820-9661



M56S RS-485 Type User Manual

7.3.5.2 Direction Control

In the speed mode, the motor rotation direction is usually determined by the sign of analong input
voltage, or by the sign of speed command. If one of the digital inputs is set as Torque and Velocity
Direction Switch(SPD-DIR) function, the motor rotates the absolute value of speed command, and the
direction is controlled by the input logic of SPD-DIR.

For example, the analog input voltage is only 0 to 10V, the motor can only rotate positive, but the SPD-
DIR input can be used to change the direction..

4 SPD-DIR Configuration
To use torque and Velocity Direction Switch, one of digital inputs needs to be assigned this function.

8 Signal . . .
Signal Type Symbol Setup Value | Signal Logic Instructions
a5 Closed SPD-DIR input is valid, the motor rotates direction will be changed.
SPD-DIR Open SPD-DIR input is invalid, the motor rotates direction will NOT be changed.
Input 36 Open SPD-DIR input is valid, the motor rotates direction will be changed.
Closed SPD-DIR input is invalid, the motor rotates direction will NOT be changed.
None of digital inputs is configured as SPD-DIR function, the rotate direction is
GP 0 - :
controlled by the sign of speed command.

The actual rotation direction is determined by the parameters P1-11 (Rotational Direction Setup),
Speed Command (such as analog or communication command), and the input logic of SPD-DIR. The
detailed relationship is as follows.

€ When none of digital inputs is configured as SPD-DIR function

Value of P1-11 Speed Command Input logic of SPD-DIR Actual motor rotation direction
0 Positive NONE FUNCTION Cw
0 Negative NONE FUNCTION CCW
1 Positive NONE FUNCTION CCWwW
1 Negative NONE FUNCTION Ccw

€ One of digital inputs is configured as SPD-DIR function:

Value of P1-11 Speed Command Input logic of SPD-DIR Actual motor rotation direction
0 Positive Invalid
CW
0 Negative Invalid
0 Positive Valid
CCW
0 Negative Valid
1 Positive Invalid
CCW
1 Negative Invalid
1 Positive Valid
CW
1 Negative Valid
Rev. 1.0
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7.3.6 Zero Speed Detected Output

When the absolute value of motor actual speed is less than the set value of P5-42(zero-speed
judgment width), the servo drive outputs the Zero Speed Detected(Z-SPD) signal. On the contrary, if
the absolute value of motor actual speed is less than P5-42, the Z-SPD signal will not output.

Z-SPD output is not affected by control mode and servo status, therefore, this signal can also be used
as the motor moving signal.

Motor Speed
Motor Actual Speed

Time

ON ON
OFF

Z-SPD Output OFF

€ Z-SPD Configuration
To use Zero Speed Detected(Z-SPD), one of digital outputs needs to be assigned this function.

. Signal . . .
Signal Type Symbol Setup Value | Signal Logic Instructions
Closed When Zero Speed Detected output judgment condition is met, the Z-SPD
33 signal will output, and the output state is CLOSED.
Open When Zero Speed Detected output judgment condition is NOT met, the
P Z-SPD signal will NOT output, and the output state is OPEN.
Output Z-SPD - o
Open When Zero Speed Detected output judgment condition is met, the Z-SPD
™ P signal will output, and the output state is OPEN
Closed When Zero Speed Detected output judgment condition is NOT met, the
Z-SPD signal will NOT output, and the output state is CLOSED.
Related Parameters
Parameter | Command Description Unit Range Default Instructions
P5-42 yAYS Zero Speed Width rps 0~2 0.5 As the spe_eq IS less than or equal to this
set value, it is in the zero speed state.

Note: To check or to change this value from drive operation panel, please calculate according to the
following formula.

LED Display value = M X 240

Where M is the speed to be set in rps(revolution per second)
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7.3.7 Velocity Reach Output

In speed control mode, the Velocity Reach Output, also know as At-speed(AT-SPD), which will be
output when the filtered motor actual speed exceeds P5-44 (Target Value of AT-speed Output), and the
time exceeds P5-40 (counting time for positioning completion) .

On the contrary, if the filtered motor actual speed is less than P5-44, the AT-SPD signal will not output.

€ AT-SPD Configuration
To use Velocity Reach Output(AT-SPD), one of digital outputs needs to be assigned this function.

Signal Type Ss;gwnt?cil Setup Value | Signal Logic Instructions

Closed When Velocity Reach Output qugment condition is met, the AT-SPD signal
19 will output, and the output state is CLOSED.

Open When V(_alocity Reach Output judgment cond_ition is NOT met, the AT-SPD

output AT-SPD signal will NOT output, and the output state is OPEN.

Open When Velocity Reach Output judgment condition is met, the AT-SPD signal
20 will output, and the output state is OPEN.

Closed When Vt_elocity Reach Output judgment cond_ition is NOT met, the AT-SPD

signal will NOT output, and the output state is CLOSED.

Motor Speed

/ Motor Actual Speed

I — _|. _________
I
P5-44 A |
I .
: f : Time
|l |
— l=P5-40 I
| |
' |
' |
I
At-speed Output ON
P PR oFr OFF
Related Parameters
Parameter | Command Description Unit Range Default Instructions
pP5-44 W Target Value of AT-speed Rps 0-100 10 AT-SPD will be out when the filtered motor
Output actual speed exceeds P5-44 (Target Value
) ) of AT-speed Output), and the time exceeds
P5-40 PE Time Constant OT Motlon ms 0 ~ 32000 10 P5-40 (counting time for positioning
Output Condition completion)

Note: To check or to change this value of P5-44 from drive operation panel, please calculate according to
the following formula.

LED Display value = M X 240

Where M is the speed to be set in rps(revolution per second)
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7.3.8 Velocity Coincidence Output

In speed mode, when the difference between the filtered motor actual speed and the speed command,
that is, the speed error is within the range of P5-43 (Speed Coincidence Width), and the duration

time meets the set value of P5-40 (Time Constant of Motion Output Condition), then the Velocity
Coincidence signal V-COIN is output.

If the speed error exceeds the set value of P5-43, V-COIN will not output.

€ V-COIN Configuration
To use Velocity Coincidence Output(V-COIN), one of digital outputs needs to be assigned this function.

. Signal q ] .
Signal Type Symbol Setup Value | Signal Logic Instructions
Closed When Velocity Coincidence output judgment condition is met, the V-COIN
17 signal will output, and the output state is CLOSED.
Open When Velocity Coincidence output judgment condition is NOT met, the
P V-COIN signal will NOT output, and the output state is OPEN.
Output V-COIN : .. : S
Open When Velocity Coincidence output judgment condition is met, the V-COIN
18 P signal will output, and the output state is OPEN.
Closed When Velocity Coincidence output judgment condition is NOT met, the
V-COIN signal will NOT output, and the output state is CLOSED.
Motor Speed
Speed Command == mmmm= P5.43
Actual Speed v - 7N ="
Xy A
a4 e L\ -
I
Il
Il
P5-43 | ] 0
::I — i i I T Time
—I —| |=— P5-40 : | :<— P5-40
| I | I
| L | I
| I | I
On | | | on 11 ON
V-COIN Output
OFF OFF
Related Parameters
Parameter | Command Description Unit Range Default Instructions
d Coincid dth V-COIN will output when the speed error is
P5-43 VR Speed Coincidence Widt Rps 0~100 01 within the range of P5-43 (Speed Coincidence
] ] Width), and the duration time meets the set
P5-40 PE Time Constant Of _MOt'O” ms 0 ~ 32000 10 value of P5-40 (Time Constant of Motion
Output Condition Output Condition).

Note: To check or to change this value of P5-43 from drive operation panel, please calculate according to
the following formula.

LED Display value = M X 240

Where ! is the speed to be set in rps(revolution per second)
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7.3.9 Gain parameters and Speed Control Type in Speed Mode

There are two speed control types in the speed mode.

1. Detect the position errors in real-time
2. Speed control only(default setting)
Related Parameters

Parameter | Command Description Unit | Range | Default Instructions
Set the control type in speed mode
P1-03 M Speed Control Clamp Mode - 1, 2 2 JM=1. Detect the position errors in real-time
JM=2. Speed control only(default setting)
A) P1-03 = 1-----Detect the position errors in real-time

In this control type, the position error will be detected in real time. When the position error exceeds the
setting of P3-04 (Position Error Limit), the drive will get a position follow error fault.

Related gain parameters are as follows.

Parameter | Command Description Type Default Unit
P0-05 KP 1st Position Loop Gain 52 0.1Hz
P0-07 KD 1st Position Loop Derivative Time Constant 0 ms
P0-08 KE 1st Position Loop Derivative Filter First Gain 20000 0.1Hz
PO-11 KF 1st Velocity Command Gain Parameters 10000 0.01%
PO-12 VP 1st Velocity Loop Gain Group 183 0.1Hz
P0O-13 VI 1st Velocity Loop Integral Time Constant 189 ms
PO-16 KC 1st Torque Command Filter 1099 0.1Hz
P0O-17 UP 2nd Position Loop Gain 52 0.1Hz
PO-19 ub 2nd Position Loop Derivative Time Constant 0 ms
P0-20 UE 2nd Position Loop Derivative Filter Second Gain 20000 0.1Hz
PO-21 UF 2nd Velocity Command Gain Parameters 10000 0.01%
P0-22 uv 2nd Velocity Loop Gain Group 183 0.1Hz
P0-23 uG 2nd Velocity Loop Integral Time Constant 189 ms
P0-24 ucC 2nd Torque Command Filter 1099 0.1Hz

B) P1-03 = 2-----Speed control only

In this control type, position error will not be detected, and no alarm will be occurred even if the motor

stalled.

The speed loop gain parameters are set by P0-12 and P0-13.

Parameter | Command Description Unit Range Default
PO-12 VP 1st Velocity Loop Gain 0.1Hz 0~30000 515
P0-13 VI 1st Velocity Loop Integral Time Constant ms 0~32767 79

@ 400-820-9661
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7.3.10 Using Luna Software to Configurate Speed Control Mode

The speed control mode can be easily configured using the Luna software.
Step 1: Select Control Mode

47 Control Mode [No Name (Offline]]

Upload Download
Control Mode |Ana|og Velodty ~

Analog Velodity Mode

Velocity Limit Settings

Source Analog Velocity Command Velocity

e = e N it

Speed Scale(P4-01] 50 | revfsecat +10v |
peed Scale(P4-01) Actual Velogity b — — — — — — |
Offset(P4-03) 10 3 mv | Auto Offset : |
Deadband(P4-05) 20 = | !

-10v I 10v
; ! L voltage

Analog Input 1 Filter(P4-07)
1000 *{ 0.1Hz

T
| 1 Ain
|

]
IH—N(—.I Deadband

|
Torque Limit Settings |
|

Step 2: Set Smoothing Filter
| “\ Smoothing Filter [No Name (Offline)] E@

Upload Download
Jerk ﬁEerlFZ-ZSS

20l Take effectin speed mode

21 ms (0 = not used)

Ve

Vex0.632

Vex0.368

] | |
l4—>< Smoothing Filter H Smoathing Filter Time
1

Jerk Time(P2-05) Take cffectincpeed modc| Interpolation Filter(P2-29)

10 2 ms (0 = not used) 10 2 ms (0 = not used)

Speed

Time

T T T T = S<Curve Filter

Step 3: Input and Output Configurations

Digital /O E=8E=R ==
Upload *. Download | & Restore

Digital Input ' Digital Output

Status Name Function Input Filter Pin
O x1 [cowLimit | @ whendosed O whenopen  |F1| [Notused] cn2s
Q@ x2 [owimit | @ whendosed O whenopen | FL| [NotUsed] cn2s
@ x3 [zeroSpeed Clamp ~|@ whendosed (O whenopen  |FI| [NotUsed] Cn2-26
O x4 | Emergency Stop ~ | (®) when dosed () when open FI | [NotUsed] CN2-27
D xs | Internal Speed Select Input 1 v | @® whendosed (O whenopen  |FI | [MotUsed] CN2-28
O x5 [servoEnable ~|® whendosed (O whenopen  |F1| [Motused] Cnz-29
@ %7 [Internsl Speed Select Input2 | @ when dosed () whenopen  [FL| [MotUssd] CNa-30
@ x8 [AlarmReset v| @ whendosed O whenopen  |[F1| [Notused] cn2-31
O x3 [controlMode Select | @ when dosed () whenopen  |FI| [NotUsed] cN2-32
D xwo | Internal Speed Select Input 3 v | @® whendosed (O whenopen | FI | [NotUsed] CN2-33
@ =Closed(c) O =0pen(0)
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Step 4: Position Limit and Torque Limit Configuration
The torque limit function can also be used in speed mode. If an absolute encoder is used, the soft limit
function can be used.

A Limit Settings [No Name (Offline)] EIIEI
Upload Download Servo On Stop
Software Limit Torque Limit Method(P1-10)
Jog Velodty(P2-02) 10.000 [ | rps - (@) Limit by [P1-06]
Jog Acceleration(P2-03) 100,000 |% ) P Dir by [P1-06], N Dir by [P1-25]
Jog Deceleration(P2-04) 100.000 |3 O 1Jo [Active: [P1-06]1 [Disactive: [P1-25]1
O Analog Input 2 1000 = 0.1%at +10V
Sw N Limit Sw P Limit
0 e 0 = () 1fO [Active: P: [P1-06] N: [P1-25]1 [Disactive: P: [P1-25] N: [P1-27] 1

() P Dir by Register [¥], N Dir by Register [7] [Real-time ]

1st Torque Limit(P1-06)

3000 5| 0.1% of Rated motor current

NULL NULL,
v |

bl L4

Max Brake Deceleration (P2-01)

Max Velocity(P2-00)

80.000 [ |rps v

Step 5: Gain Tuning

Rev. 1.0
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7.4 Torque Mode

7.4.1 Torque Control Mode Instructions

Torque control mode is used for precise torque control. There are two torque control mode in M56S
series: Analog Torque Mode and Command Torque Mode.

1) Analog Torque Mode: -10 ~ +10Vdc external analog voltage input to control the motor torque.

2) Command Torque Mode: Use Q program commands to control the motor torque, or use Modbus
commands to control the motor torque.

Control Mode Control Signal P1-00 Instructions

Analog Torque Mode +10~-10V Analog input 2 @ Analog speed mode

Q program commands 1 € Q program commands

Command Torque Mode or Modbus commands ¢ Modbus communications control

7.4.2 Wiring Diagram of Torque Control Mode

111 vi+ 1

Breake Release Outpul_I

Speed Command

-10 ~ 10VDC 10] va }1:4 =
= A 4
Torque Limit 351 Y2+ M
Servo Ready Output —— Lavpe
-10 ~ 10vDC — T

N

34] vo. }1;4!

Analog Input I
371 v3+ M
XCOM7 § Fault Output
2.4KQ B T
36| y3-
CCW Limit X1g [:l %%&f; }1’4“
o
39 va+

M

B }§ Velocity Reach Output
N —
r 38 -

B )y!
2.4KQ B
N 121 V5 r\Zero Speed Detecte
Alarm Reset X326 L N
———F N
2.4KQ I~ )é!

CW Limit X219

N

y
N
_| 24vDC Servo On X4£H: li_ Toraue Limit Outou

a0 401 v6 Mo p

2.4KQ K:' §L<
N

Emergency Stop X528 L 411 ycom
———F

SRR

2.4kQ B
ia - %Q[i Encoder Feedback Outpout Host Controller
Zero Speed Clam 29 e —
: : I [ s I — AQUT+ |{ Y~ A+
L l 1 /1 Encoder Output-Phase A
2.4KQ
\[i s AOUT | | A
~Torque and Velocity Conteéf|30 | L | ([
o7 [
48, BOUT+ | L~ B
24KQ r | 1
\K: 1 /1 Encoder Output-Phase B
X8 -
Internal Speed Select 1 & | BOUT. | | B.
2.4KQ | I I
20 %\ [i:- 23} 70UT+ ! : b 7
N
Internal Speed Select 2 X9£ | | 1 /1 Encoder Output-Phase Z
2.4KQ ZOUT. | | Z-
2.4KQ B ‘ | : : DGR
N F
Internal Speed Select 3X1933 (_ 25 DGND | T
2.4KQ \ }

Phase Z open-collector

3
O
N
@A
p

output
5-24VDC
155DGND T
20LN/C
50lN/IC
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7.4.3 Related Parameters to Analog Torque Control

There are two -10 ~ +10Vdc analog inputs with 12bit revolution,each can be set low-pass filter, Offset,
Deadband,etc.

AIN1 is used as speed reference and AIN2 is used as torque reference,

Parameters | Command Description Range Default | Unit Instructions
P1-00 cMm Main Control Mode 127111521 | 7 ine first control mode sefection of the
P1-01 CN Secondary Control Mode 1,2,7,11,15,21 21 The 5?00”" control mode selection of
the driver
P1-03 IM Speed Control Clamp Mode 1-2 2 Select the control type for speed mode
Scale factor value for motor speed and
) analog input.
P4-01 AG Analog Input Velocity Scale 0~ 100 50 Rps .
(Set corresponding motor speed when
the analog input voltage is 10VDC).
Scale factor value for motor torque and
analog input.
P4-02 AN Analog Input Torque Scale 0 ~ 3000 1000 0.1% .
(Set corresponding motor torque when
the analog input voltage is 10VDC)
P4-03 AV1 Analog Input 1 Offset -10000 ~ 10000 0 mV | The offset of analog input 1.
P4-04 AV2 Analog Input 2 Offset -10000 ~ 10000 0 mV | The offset of analog input 2.
P4-05 AD1 Analog Input 1 Deadband 0~ 255 0 mV | The deadband of analog input 1.
P4-06 AD2 Analog Input 1 Deadband 0~ 255 0 mV | The deadband of analog input 2.
P4-07 AF1 Analog Input 1 Filter 0 ~ 20000 1000 | 0.1Hz | Low-pass filter for analog input 1
P4-08 AF2 Analog Input 2 Filter 0 ~ 20000 1000 | 0.1Hz | Low-pass filter for analog input 2
P4-11 FA1 Velocity Limit Source Setting 0~2 0 The source of velocity limit command.
P2-03 IA Jog Acceleration 0.167~5000 | 100 | rpsis | |1 acceleration in intemal Speed
control mode and analog speed mode.
P2-04 JL Jog Deceleration 0.167 ~ 5000 100 rps/s The deceleration in internal speed
control mode and analog speed mode.
Note:

1. The parameter unit is the unit shown in software, it will be different when the parameter is
shown in LED display on the drive.
2.The default values of different drive are not same.

@ 400-820-9661

167

Rev. 1.0
02/19/2024




M56S RS-485 Type User Manual

7.4.4 Analog Torque Mode Settings

When the control mode of torque mode is selected as analog control, i.e. P1-00=2. It is necessary to
make relevant settings for analog input.

7.4.4.1 Wiring Methods of Analog Torque Command Input

Signal Type | Signals Pin No. Description Analog Input
+10VDC
AIN2 18 Analog torque command input
Input
DGND 15,17 GND of analog input

7.4.4.2 Analog Torque Scale

The range of analog input is 10~+10VDC, P4-02 set the corresponding motor output torque when
analog input voltage is at 10VDC.

Motor Torque
100% |- = = — — P4-02 = 100%
I
I
I
I
-10v .
T Analog Input Voltage
| ov 10V
I
I
I
————— -100%
Parameter | Command Description Range Default Unit Instructions
Set corresponding motor output torque
P4-02 AN Analog Input Torque Scale 0 ~ 3000 1000 0.1% |when the voltage of analog input 2 is
10VDC.
Software Settings
& Control Mode [No Name (Offling)]
Upload Download
Control Mode | &nalog Torgue -
Analog Torque Mode
Torgue Limit Settings
Source Analog Input2 Torque(%)

S v N R mtttty

-

Torque Scale(P4-02)| 1000 5| 0.1%at +10V

|
Actual Torque | — — — — — — |
Offset(P4-04) 0 | mv | Auto Offset : I
Deadband(P4-06) 0 = v | : Lov
| |
Analog Input 2 Filter(P4-08) ] = i Voltage
1000 <l 0.1Hz | 1 |
| Iu—p:q—;: Deadband
Velocity Limit Settings | 1
]
Source | General Purpose w | | H
| 4— ) Offset
T
Speed Scale(P4-01) 50 S| revfsecat +10V
Offset(P4-03) 0 s mv | Auto Offset
Deadband(p4-05) o = mv Analog Input 1 Filter(P4-07)
Velocity Limit(p2-30)| 80.000 [ |rps w 1000 = 0.1Hz
Rev. 1.0
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7.4.4.3 Analog Input Offset

When using the analog speed mode, the servo motor may rotate slightly in some cases even if the
input analog command is at O voltage. This is because there is a slight drift when analog signal is
received by drive.

The parameter P4-03 and P4-04 are used to eliminate this situation. You can use the Luna software to
automatically adjust the offset or manually modify these parameters.

Motor Speed Motor Speed
. / Speed Curve without Offset — — — - s 2
e Speed Curve with Offset ~ —— e
: T Speed offset Set Analog Offset , ’
4 I Analog input . 4 Analog input
, ’ ov voltage , 7 ov voltage
. . P4-03

Parameter | Command Description Unit Range Default Instructions
P4-03 AV1 Analog Input 1 Offset mV -10000 ~ 10000 0 The offset of analo input 1.
P4-04 AV2 Analog Input 2 Offset mV -10000 ~ 10000 0 The offset of analo input 2.

The M56Sseries provides two methods of automatically adjust the analog offset.
1) Automatic Adjust by Software

5 Control Mode [No Mame (Offline]]

Upload Download

Control Mode | Analog Velodty v

Analog Velodty Mode
Velocity Limit Settings-

v

Source Analog Velocity Command Welocity
e N ettt
Speed Scale(P4-01) 50 3| revjsecat +10V |
peed ScaleP+01) Actual Velocity - — — — — — — |
Offset(P4-03) o 3] mv | Auto Offset |
Deadband(P4-05) 0 = omy :
1

|
|
|
1 Voltage
I

10V
| [0 AN
| [
| IH—N—HI | Deadband
| |
Torque Limit Settings | I
|
| 4 Offset

2) Adjust by LED Operation Panel
In the function mode, select the FO6AZ function code to set the offset of analog input 1 and analog
input 2 at the same time.

Related operations are as follows. For more details, refer to Chapter 5.5 Function Mode.
States Monitor

Press M for 1sec

Analog Input 1 Filter(P4-07)
1000 2| 0.1Hz

FOOFL: Point to point move

FOOFL

ﬁ @ UP key to increase

@ DOWN key to decrease

FOBAZ: Set the analog inout offset Press S key for 1sec §
Automatically set the analog inout offset.

FOBR? © =
| [_ZEt]

Note: When performing automatic adjustment:

€ The servo system should be disabled.
€ The analog command of the host controller outputs 0 voltage.

169 Rev. 1.0
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7.4.4.4 Analog Input Deadband

In analog control mode, due to some disturbances and other reasons, even if the command voltage
is OV, the input voltage on the drive side may be not absolutely zero, which makes the motor rotate at
a very low speed. In order to eliminate this situation, setting a reasonable deadband can ensure that
when the input voltage is within the deadband, it is regarded as 0OV.

Motor Speed

Speed command

V

Deadband
1
e—| .
1 Analog input

T voltage
ov '

n—

Deadband

The analog input deadband can be set P4-05 and P4-06.

Parameter | Command Description Unit Range Default Instructions
P4-05 AD1 Analog Input 1 Deadband mV 0~ 255 0 The deadband of analog input 1.
P4-06 AD2 Analog Input 1 Deadband mV 0~ 255 0 The deadband of analog input 2.

Set by Luna Software

47 Control Mode [No Name (Offling)]
Upload Download

Control Mode | Analog Velodty i

Analog Velodty Mode

Velocity Limit Settings

Source Analog Velocity Command Welocity
Speed Scale(P4-01) 50 % revfsecat +10V
P F+on Actual Velocity
Offset(P4-03) -100 = mv Auto Offset
Deadband(P4-05) 40 = omv |

-10v

Analog Input 1 Filter(P4-07)
w00 2 o0.tHz

Torque Limit Settings

7.4.4.5 Analog Input Filter

In analog control mode, due to external interference, the analog voltage may fluctuate, which will cause
the fluctuation of the motor speed or the torque output, which will affect the control accuracy.

The analog input filter is a low-pass filter which is used to eliminate this fluctuation.

Parameter | Command Description Unit Range Default Instructions
P4-07 AF1 Analog Input 1 Filter 0.1Hz 0 ~ 20000 1000 Low-pass filter for analog input 1
P4-08 AF2 Analog Input 2 Filter 0.1Hz 0 ~ 20000 1000 Low-pass filter for analog input 2

Note:

If the set value is too small, the response to the speed command will be reduced.

Rev. 1.0
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7.4.4.6 Acceleration Smoothing For Analog Speed Control

Analog commands are generally step signals, for example, the analog input voltage changes from 1V
to 5V, which can easily cause equipment vibration when motor speed changes. Acceleration smoothing
filtering is to smooth the step speed command, that is, to control the accleration and deceleration when

target speed changes.

Analog Command

5V — — —

0

Motor Speed
1500

Parameters P2-03 and P2-04 set acceleration and deceleration in analog speed control mode.

Parameter | Command Description Unit Range Default Instructions
P2-03 JA Jog Acceleration rpsls | 0.167 ~ 5000 100 | 'heacceleration ininternal speed
control mode and analog speed mode.

P2-04 JL Jog Deceleration rps/s 0.167 ~ 5000 100 The deceleration in internal speed
control mode and analog speed mode.

Note: To check or to change this value from drive operation panel, please calculate according to

the following formula.
LED Display value = M X 6

Where M is the acceleration or deceleration to be set in rps/s

Rev. 1.0
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7.4.5 Speed Limit in Torqur Control Mode

In torque mode, when the load connected to the motor is small but the torque command is too large,
the motor may accelerate to a very high speed if the motor output speed is not limited, which may
cause unexpected situations. Therefore it is necessary to set a maximum motor speed in torque mode.
The motor actual speed will be limited within the set value.

7.4.5.1 Speed Limit Source

There are three limit sources in torque control mode.

Speed Limit Source Description

Use analog input 1 as the speed limit source, and the corresponding limit speed at 10Vdc is set
by parameter P4-01(AG)

There are two internal speed limits:

1. Directly limited by parameter P2-30(VT)

2. If the digital input function is set as the Speed Limit Input (V-LMT), when the input logic is ON,
the speed limit function takes effect, the speed is limited at the value set by P2-02 (JS).

Analog Input 1

Internal Speed Limits

The mechanism of speed limit sources is shown in the figure below.

Parameter P4-11
Speed Limit Source

Parameters P2-30
Speed Limit in Torque Mode

0:Internal Speed Limit

—0
Speed Limit Input
Parameters P5-00 to P5-09 ,one of the Parameter P2-03
digital input function is set to 37 or 38. Jog Velocity
Speed Limit
1: ANI-1 Speed Limit
Analog Input 1 —————O
Related Parameters
Parameter | Command Description Range | Default | Unit Description
L . Speed limit source:
P4-11 FA Velocity Limit Setting of 0~1 0 0: Inernal Speed command
Torque Control
1: Analog Input 1
Analog input speed scaling. In torque mode, when
Analog Input Veloci i i imi
Pa-01 AG nalog Input Velocity 0~ 100 50 ps th_e analog input 1 is used as the speed Ilmlt_source,
Scale this parameter corresponds to the speed limit value
at 10vdc
R In torque mode, when the internal speed limit is
Velocity Limit in Torque o . .
P2-30 VT ! yC| lt II rqu 0~ 100 50 rps | used as the speed limit source, this parameter is
ontro used as the speed limit value
If the digital input function is set as the Speed
. -100 ~ Limit Input (V-LMT), when the input logic is ON, the
p2-02 IS Jog Velocity 100 10 s speed limit function takes effect, the speed is limited
at the value set by P2-02 (JS).
P5-00 i igital i "
E R Digital Input Function 3738 S'et_the furlcnon of digital input X1 to X10 as "Speed
P5-09 Limit Input
P5-12 & . . Set the function of digital output Y1 to Y6 as "Speed
P5.17 MO1~MO6 Digital Output Function 21~22 Limit Output”

Note: To check or to change the value of P4-01\P2-30\P2-02 from drive operation panel, please calculate
according to the following formula.

LED Display value = \_/ X 240
Where M is the speed to be set in rps(revolution per second)
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1) Seed Limit Source----Analog Input 1(P4-11 = 1)
When the parameter P4-11 is set to 1, the analog input 1 is used as the speed limit source, the
corresponding speed limit value at 10V is set by parameter P4-01 (AG).

Motor Max. Speed = — — — — — — — — — —

Actual speed limited by

AIN1 input voltage™—— — — — m
Time
u __ _¥_|Actual speed limited by

AIN1 input voltage

————————— + Motor Max. Speed

2) Seed Limit Source----Internal Speed Command(P4-11 = 0)
A) Directly limited by P2-30
When P4-11 is set to 0, parameter P2-30 is used as the speed limit in torque mode.

Motor Speed

Motor Max. Speed  f— — — — — — — — — — — .

P2-30 Limit value —, —|

$ / . Time
u — _:t_ -P2-30 Limit value

_________  Motor Max. Speed

B) Speed Limit Input(V-LMT)
If the digital input function is set as the Speed Limit Input (V-LMT), when the input logic is ON, the
speed limit function takes effect, the speed is limited at the value set by P2-02 (JS)

V-LMT input is invalid V-LMT input is valid

Motor Speed

Motor Speed

Motor Max. Speed f=— — — — — — — — — — - Motor Max. Speed = — — — — — — — — — — -

P2-30

—————— —- P230 m—————— — — — —-
s _$______/—\ 2-03 _$______/_L

Time Time
____i_ -P2-03 ‘\—Z___i_ -P2-03

——————— 230

——————————— -P2:30

_________ +- Motor Max. Speed

_________ +- Motor Max. Speed

€ V-LMT configuration
To use Speed Limit Input function, one of digital inputs needs to be assigned this function.

Signal Type | Signal Symbol | Setup Value | Signal Logic Instructions
37 Closed V-LMT will be in effect when the input is CLOSED.
Open V-LMT will be no effect when the input is OPEN.
Input V-LMT
38 Open V-LMT will be in effect when the input is OPEN.
Closed V-LMT will be no effect when the input is CLOSED.

7.4.5.2 How to Set by Luna Software

Velocity Limit Settings

Source General Purpose £

Range Analog Input 1

Speed Scale(P4-01) 50 5| revfsecat +10W

Offset(P4-03) 10 > mv Auto Offset

Deadband(P4-05) 10 = mv

Velocity Limit(p2-30)|  80.000 [ 3|| rps v

Rev. 1.0
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7.4.6 Speed Limited Output(V-LTD)

V-LTD, speed limited output siganl, indicates that the motor speed is limited.

Related Parameter

Signal Type Ss;?nnbegl Setup Value | Signal Logic Instructions
Closed When the motor output speed is limited, the V-LTD signal will output, and
21 the output state is CLOSED.
When the motor output speed is NOT limited, the V-LTD signal will NOT
Open .
Output VALMT output, and the output state is OPEN _ _
Open When the motor output speed is limited, the V-LTD signal will output, and
22 the output state is OPEN. _ _ _ .
Closed When the motor output speed is NOT limited, the V-LTD signal will NOT
output, and the output state is CLOSED.

7.4.7 Torque Reach Output

When the absolute value of the actual motor output torque exceeds the set value of P1-07(Target
Torque Value when Torque Value Reached), and the torque fluctuation is within the range of P5-45, the
torque reach signal TQ-REACH will be output.

If the actual motor output torque doesn't exceed or is lower than P1-07, the TQ-REACH signal will not
output.

This function is applicable in all control modes, such as position mode, speed mode, torque mode, etc.

€ TQ-REACH signal configuration
To use Torque Reach Output(TQ-REACH), one of digital outputs needs to be assigned this function.

: Signal . . .
Signal Type Symbol Setup Value | Signal Logic Instructions
Closed When Torque Reach Output judgment condition is met, the TQ-REACH signal
13 will output, and the output state is CLOSED.
Open When Torque Reach Output judgment condition is NOT met, the TQ-REACH
Output TQ-REACH P signal will NOT output, and the output state is OPEN.
P Open When Torque Reach Output judgment condition is met, the TQ-REACH signal
14 P will output, and the output state is OPEN.
Closed When Torque Reach Output judgment condition is NOT met, the TQ-REACH
signal will NOT output, and the output state is CLOSED.
Output Torque
P5-45
P1-07
-P5-45
Time
TQ-REACH OFF OFF
Related Parameters
Parameter | Command Description Range | Default | Unit Instructions
When the actual motor output torque exceeds
Target Torque Value when
P1-07 cv Tgrque \/C;Me Reached 0~3000 0 0.1% | the P1-07 and the torque fluctuation is within the
range of P5-45, the TQ-REACH signal will be
P5-45 Y Torque Reach Width 0~3000 10 0.1% | output.
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7.4.8 Torque Coincidence Output

In torque mode, when the difference between the filtered motor actual output torque and the torque
command, that is, the torque error is within the range of P5-45 (Torque Reach Width), and the duration
time meets the set value of P5-40 (Time Constant of Motion Output Condition), then the Torque
Coincidence signal T-COIN is output.

If the torque error exceeds the set value of P5-45, T-COIN will not output.

€ T-COIN signal configuration
To use Torque Coincidence Output(T-COIN), one of digital outputs needs to be assigned this function.

. Signal Setup . . .
Signal Type Signal Logic Instructions
9 P Symbol Value 9 9
Closed When Torque Coincidence output judgment condition is met, the T-COIN
35 signal will output, and the output state is CLOSED.
Open When Torque Coincidence output judgment condition is NOT met, the T-COIN
P signal will NOT output, and the output state is OPEN.
Output T-COIN - . o
Open When Torque Coincidence output judgment condition is met, the T-COIN
36 P signal will output, and the output state is OPEN.
Closed When Torque Coincidence output judgment condition is NOT met, the T-COIN
signal will NOT output, and the output state is CLOSED.

Output Torque Torque Command ===

Actual Torque ———

I
I
I
P5-45 :
N I } Time
\i ! Il
T T T | | I
| —| |=— P5-40 I —>| < P5-40

| I | Il

| I | Il

| I | Il

ON | I ON | ON
T-COIN Output
OFF OFF
Related Parameters
Parameter | Command Description Unit Range Default Instructions
P5-45 ™v Torque Reach Width 0.1% 0~ 3000 10 T-COIN will output when the torque error is
: ' within the range of P5-45 and the duration
P5-40 PE Time Constant of Motion ms 0 ~ 32000 10 time meets the set value of P5-40.
Output Condition
Rev. 1.
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7.4.9 Using Luna Software to Configurate Torque Control Mode
The torque control mode can be easily configured using the Luna software.

Step 1: Select Control Mode
Select control mode and set related parameters.

7 Control Mode [No Name (Offline)]

Upload Download

Control Mode | Analog Torque ~

Torgue Limit Settings

Source Analog Input 2 Torque(%)

T Scale(P4-02) 1000 |4 0.1%at +10v
orque Scale(P4-02) Actual Torque
Offset(P4-04) 10 =1 Auto Offset

Deadband(P4-08) 20 = omv

-10v

Analog Input 2 Filter{P4-08)
1000 % 0.1Hz

|
|
I 1
Velocity Limit Settings | I
1
Source | General Purpose v| | |
| — ) Offset
A

Speed Scale(P4-01) 50 % revfsecat +10V

Offset(P4-03) 10 | mv | Auto Offset

Deadband(P4-05) 0 = mv Analog Input 1 Filter(P4-07)

Velodty Limit(P2-30)| 80.000 3 |rps v 1000 2| 0.1Hz

Step 2: Set Smoothing Filter
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Step 3: Input and Outpu Configurations

(1) Digital I/O [No Name (Offling)]

Upload Download : Restore

Digital Input  Digital Output

Status Name Function Input Filter Pin
© x1 [cowLimit | ® whendosed (O whenopen | FL| [NotUsed] cn2s
© x2 [owLmit | @® whendosed (O whenopen | FL| [NotUsed] cn2s
© 3 [ZeroSpeed Clamp | @ whencosed O whenopen [ FIL| [NetUsed] CN2-26
© xa [Emergency Stop | @ whencosed O whenopen [ FL| [NetUsed] cnz-27
© x5 [speedLimit Select | @ whendosed (O whenopen | FL| [NotUsed] Cn2-28
© ¥ [servoEnable | @ whendosed (O whenopen | FL| [NotUsed] Cn2-29
O X7 | General PurposeInput ~||FI | [MotUsed] CMN2-30
© x8 [AlarmReset ~|® whendosed (O whenopen | FL | [NotUsed] CN2-31
© o [Gainselect ~|@® whendosed (O whenopen | FL| [NotUsed] cn2-32
O X10 | General PurposeInput ~||FI | [MotUsed] CN2-33

@ =closed(c) O =o0pen(c)

Step 4: Speed Limit Settings

Velocity Limit Settings

Source General Purpose

Range

Speed Scale(P4-01) 50 2| revfsecat +10V
Offset{P4-03) 10 = mv Auto Offset
Deadband(P4-05) 10 = my

Velocity Limit{p2-30)|  80.000 2| | rps

Step 5: Gain Tuning

Rev. 1.0
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7.5 Torque Limit

Torque Limit Function is used to limit the motor output torque. This function is applicable in all control
modes, such as Position Control, Speed Control and Torque Control, etc.

7.5.1 Torque Limit Methods

Parameter P1-10 defines 6 kinds of torque limit methods which are shown as follows.

P1-10 o . . .
Torque Limit Method Positive Torque Limit Source Negative Torque Limit Source
0 Register [ Y ] Register [ Z ]
1 (Default) Parameter P1-06
2 Parameter P1-06 Parameter P1-25
TQ-LMT input is valid: P1-06
3
TQ-LMT input is invalid: P1-25
4 Analog input 2(AIN2)
TQ-LMT input is valid: P1-06 TQ-LMT input is valid: P1-25
5
TQ-LMT input is invalid: P1-26 TQ-LMT input is invalid: P1-27
Related Parameters
Parameter | Command Description Unit Range | Default Instructions
P1-10 LD Torque Limit Method 0~6 0 - Torque limit method.
P1-06 cc 1st Torque Limit 0~3000 3000 01% Set up the first limit value of the motor
output torque.
P1-25 CX 2nd Torque Limit 0~3000 3000 0.1% Set up the second limit value of the motor
output torque.
P1-26 cy 3rd Torque Limit 0~3000 3000 01% Set up the third limit value of the motor
output torque.
P1-27 cz 4th Torque Limit 0~3000 3000 0.1% Set up the fourth limit value of the motor
output torque.
P4-02 AN Analog Input Torque Scale | -3000 ~ 3000 | 1000 | 0.19% | >SSt the motor output torque when analog
input voltage is at 10Vvdc.

7.5.2 Torque Limit Sources

7.5.2.1 Limited by Registers
There are some registers in M56S servo system.
When P1-10 = 0, the positive direction torque limit is set by register [ Y ], and the negative torque limit

is set by register [ Z ]. The values of these two registers can be set by communication and take effect in
real time.

Torque limit is not enabled Enable the torque limit

Motor Max.Torque fpmme — = — = = — — = — — — — — — — — — Motor Max.Torque | — — — — — = — — — — — — — — — — — — — -

Register [ Y]

Time | Time
-Register [Z] | — — — — — — — — — — — .

Motor Max.Torque f — — — — — — = = = — = — — — — — — — — -

Motor Max.Torque |- = = = = = = = = = — — Nl — — — — —

Torque limit function is not enabled, the motor can output upto the | When P1-10 = 0, the positive direction torque limit is set by register [ Y

motor maximum torque. ], and the negative torque limit is set by register [ Z ]
Rev. 1.0
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7.5.2.2 Limited by Parameter P1-06 in both Direction

When P1-10 = 1, the positive direction torque and the negative torque is limited by P1-06.

Related Parameters

Parameter | Command Description Unit Range Default Instructions
P1-06 cc 1st Torque Limit 0-3000 3000 0.1% Set up the first limit value of the motor
output torque
Torque limit is not enabled Enable the torque limit
Motor Max.TOrque [ — — — — — — — — — — — — — — — — — Motor Max.Torque | — — = = = = = = = = = = = = — — — — — =

P1-06

Time Time
PLO6 Lo JJ

Motor Max.Torque | — — = = = = = = — — — = = = — — — — — =

Motor Max.Torque [~ — — — — — — — — — — — Nt — — — — —

Torque limit function is not enabled, the motor can output upto the When P1-10 = 1, the motor output torque is limited to the set value
motor maximum torque. of P1-06.

7.5.2.3 Positive and Negetive Direction are limited by different parameters

When P1-10 = 2, the positive direction torque is limited by P1-06, and the negative torque is limited by
P1-25.

Related Parameters

Parameter | Command Description Unit Range Default Instructions

Set up the first limit value of the motor output
torque.

P1-06 CcC 1st Torque Limit 0~3000 3000 0.1%

Set up the second limit value of the motor

P1-25 CX 2nd Torque Limit 0~3000 3000 0.1%
output torque.

Torque limit is not enabled Enable the torque limit

Motor Max.Torque  fpmme — = — = = — — = = — — — — — — — — Motor Max.Torque | — — — — — = = = = = = = = = = — — — — -

P1-06

Time | Time
PL-25 L - o B

Motor Max.Torque f — — — — — = — — — — — — — — — — — — — -

Motor Max.Torque [~ = — — = = — — = = — = SNe—f — — — — —

When P1-10 = 2, the motor positive direction torque is limited to the
set value of P1-06, and the negative direction torque output is limited
to the value of -(P1-25).

Torque limit function is not enabled, the motor can output upto the
motor maximum torque.

179 Rev. 1.0

@ 400-820-9661 02/19/2024



M56S RS-485 Type User Manual

7.5.2.4 Limited by Digital Input----Method One

When P1-10 = 3, the positive and negative torque limit is determined by the input logic state of Torque

Limit Input function(TQ-LMT).

€ When the TQ-LMT input is VALID, the positive and negative direction torque is limited by the set
value of P1-06.

€ When the TQ-LMT input is INVALID, the positive and negative direction torque is limited by the set
value of P1-25.

Related Parameters

Parameter | Command Description Unit Range Default Instructions

P1-06 cc 1st Torque Limit | 0~3000 3000 0.1 | Setup the first limit value of the motor
output torque.

P1-25 CX 2nd Torque Limit | 0~3000 3000 0.106 | S€tup the second limit value of the
motor output torque.

TQ-LMT input is valid. TQ-LMT input is invalid

Motor Max.Torque | — — = — = — — — = — — — — — — — — — — - Motor Max.Torque | — — — — — — — — — — & — - — — - — — — -

P1-06 P1.25

PLO6 | JJ " JJ ”

-P1-25

Motor Max.Torque [ = = = == — == — = —————————- Motor Max.Torque | — — — — — — = = — = — — — — — — — — — -

When theTQ-LMT input is VALID, the positive and negative direction | When theTQ-LMT input is INVALID, the positive and negative
torque is limited by the set value of P1-06. direction torque is limited by the set value of P1-25.

7.5.2.5 Limited by Analog Input 2

When P1-10 = 4, the positive and negative torque are limited by the voltage of analog input 2.
Related Parameters

Parameter | Command Description Range Default | Unit Instructions
Set corresponding motor output torque
P4-02 AN Analog Input Torque Scale 0 ~ 3000 1000 0.1% | when the voltage of analog input 2 is
10VDC.
Note:

€ When the analog input voltage is negative, take the absolute value as the torque limit.

Motor Max.Torque | — — — — — — — — — — — — — — — — — — — -

Absolute voltage

of analog input 2 rl
T Time
Absolute voltage |

of analog input 2

Motor Max.Torque ~ | — — — — — — — — — — — — — — — — — — — -

When P1-10 = 4, the positive and negative torque are limited by
the absolute voltage of analog input 2.
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7.5.2.6 Limited by Digital Input----Method Two

When P1-10 =5, the positive and negative torque limit is determined by the input logic state of Torque

Limit Input function(TQ-LMT).

€ When the TQ-LMT input is VALID, the positive direction torque is limited by the set value of P1-06,
and negative direction torque is limited by the set value of P1-25.

€ When the TQ-LMT input is INVALID, the positive direction torque is limited by the set value of P1-
26, and negative direction torque is limited by the set value of P1-27.

Parameter | Command Description Unit Range | Default Instructions
P1-06 CcC 1st Torque Limit 0~3000 3000 0.1% Set up the first limit value of the motor output torque.
P1-25 cX 2nd Torque Limit | 0~3000 3000 0.1% tSO?;LLJJS the second limit value of the motor output
P1-26 cy 3rd Torque Limit 0~3000 3000 0.1% tS;;lLJJg the third limit value of the motor output
P1.27 cz 4th Torque Limit 0~3000 3000 0.1% ?;;32 the fourth limit value of the motor output
TQ-LMT input is valid. TQ-LMT input is invalid
Motor Max.Torque | — — — = = = — — — — — — — — — — — — — - Motor Max.Torque | — — — — — — — - — — — — @ - - — — — — -
P1-06 I P1-26 h
! |
Time Time
PL25s | J_ pro7 Lo J
Motor Max.Torque | — = — = — = — = — = === ——=————- Motor Max.Torque | — — — = = = — — = = = — — — — — — — — -
When the TQ-LMT input is VALID, the positive direction torque is | When the TQ-LMT input is INVALID, the positive direction torque is
limited by the set value of P1-06, and negative direction torque is | limited by the set value of P1-26, and negative direction torque is
limited by the set value of P1-25. limited by the set value of P1-27.

7.5.3 Torque Limited Output(T-LMT)
The T-LMT output signal shows that the motor output torque is being limited.

To use Torque Limited Output(T-LMT), one of digital outputs needs to be assigned this function.

Signal Type S.Sy;?nntill Setup Value | Signal Logic Instructions
Closed When the motor output torque is being limited, the T-LMT signal will output,
15 and the output state is CLOSED.
Open When the motor output torque is NOT limited, the T-LMT signal will NOT
output, and the output state is OPEN.
Output T-LMT - ... : -
Open When the motor output torque is being limited, the T-LMT signal will output,
16 and the output state is OPEN.
Closed When the motor output torque is NOT limited, the T-LMT signal will NOT
output, and the output state is CLOSED.
_ i 181 Rev. 1.0
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7.6 Encoder/Pulse Divided Output

Encoder/Pulse Divided Output is a function that output the position information feedback by the
encoder and the external position pulse command in a A/B quadrature line driver mode.

Related Parameters

Parameter | Command Description Range
P3-12 PO Pulses Output Mode 0~ 256 Pulse output settings
) Set the numerator of pulse output division
P3-13 ON Pulses Output Gear Ratio - Numerator 0 ~ 13107200 . u puise output divist
Set the d inat f pul tput
P3-14 oD Pulses Output Gear Ratio - Denominator 0~ 13107200 'e' ) © er.lomma orotpuise outpu
division ratio
7.6.1 Pin Numbers of Pulse Output Function
CN2-Pin No. Signals Description Connecting Method
21 AOUT+
22 AOUT- The position feedback informations of the encoder
48 BOUT+ are output differentially in A,B and Z signals.
The number of pulses per revolution and frequency
49 BOUT- Encoder feedback division ratio of pulse output can be set by
23 ZOUT+ ouput parameters. Refer to Chaper 4.9.8
24 ZOUT-
19 ocz Output phase Z of the encoder in open collector
13,14 .
15,17.25 DGND Digital ground.

€ Example of A/B/Z differential signal connection

Servo Drive

Controller

Note:

1. The output circuits are line-driver output, the line-receiver circuits are recommended in the host
controller. A differential to single-ended conversion board is needed is the host does not support
differential signals. Do not connect directly the OUT+ to power+ or connect OUT- to ground.

2. Twisted shielded wires are recommended for well anti-interference. The shielding must be connected to
PE, and the both digital ground of servo drive and host should be connected together.

3. The outputs are 5V differential signals, maximum output current is 20mA.

Rev. 1.0
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7.6.2 Pulse Divided Output Settings.

Parameter P3-12 is used to set the pulse output source, pulse output phase logic, Z pulse output
polarity, and division ratio.

The corresponding functions to each bit are as follows.

P3-12 Pulse output settings

bit7 | bité | bit5 | bit4 bit3 bit2 bitl bit0
Z pulse output polarity Pulse output phase logic Pulse output source
0 0 0 0 0: Rasing edge 0: Phase A leads Phase B bit1=0,bit0=1: Main Encoder feedback
bit1=1,bit0=0: Second Encoder feedback
1: Falling edge 1: Phase B leads Phase A bit1=1,bit0=1: External pulse command

bit0 and bitl: Pulse output source
bit2: Pulse output phase logic
bit3: Z pulse output polarity

Note:
When set this parameter from the LED operation panel and software, it needs to be converted into decimal.

7.6.2.1 Pulse Output Source

The pulse divided output function supports the following three signal sources. The bit0 and bitl of
parameter P3-12 are used to select signal sources.

bit1=0,bit0=1: Main Encoder feedback
bit1=1,bit0=0: Second Encoder feedback, full closed-loop encoder feedback
bit1=1,bit0=1: External pulse position command(By pass)

Note:
When the signal source is external pulse command, the setting of parameter P3-13 and parameter P3-14
are invalid, and the external command pulse is directly output by-pass. The setting of bit2 and bit3 of P3-

12 will also be invalid.

Rev. 1.0
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7.6.2.2 Pulse Output Settings

Pulse
Z pulse output
output P Pulse output source o S P3-12
: phase Positive Direction Negative Direction Set Value
polarity ) /
logic (Decimal)
bit3 bit2 bitl | bit0
Phase Am_ Phase Am
0 0 0 1 | Main encoder Phase B_I_L,_I_'l Phase Bmo— 1
Phase Z l_l Phase Z _l |
Phase AT 1L - Phase Am_
0 1 0 1 | Main encoder Phase Bmo_ Phase Bm 5
Phase Z _[—1 Phase Z l. l
PhaseA_ [ L[| __ |Phase AL | |-
1
1 0 0 1 | Main encoder  |Phase B_I_L._l_:_L Phase B : ; 9
1 1 1 1
Phase Z LI Phase Z | f
Phase Am Phase A_mm_
1 1 0 1 | Main encoder  |Phase B_l_|_l_:_|_'_ Phase B_]_L:_]_:_L 13
1 1 1 1
Phase Z—‘_[_ Phase Z l '
Phase Am_ Phase Am
0 0 1 0 | Second encoder Phase Bm Phase Bmo_ 2
Phase Z !_1 Phase Z _l |
Phase Am Phase Aﬁ_[_l_
I
0 1 1 0 | Second encoder Phase B—,_|—,_‘_|—o— Phase Bm 6
| 1
Phase Z _[—| Phase Z I ]
Phase A_mm_ Phase Am
1
1 0 1 | 0 | Secondencoder PhaseB___ [~ |, [, |_ PhaseB | 10
1 1 1 1
Phase Z |_| Phasez™ | —
PhaseA___ I~ [ | Phase A_mm_
1
1 1 1 0 | Second encoder |Phase B_l_|_l_:_|_:_ Phase Bm 14
1 1 1 1
Phase Z 1 — Phase Z L
External pulse
Any set | Any set 1 1 . By pass By pass 3
input
Rev. 1.0
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7.6.3 Pulse Output Gear Ratio

When the pulse output source is the motor encoder or second encoder, some applications where the
number of output pulses per one motor revolution is not an integer, you can set the output gear ratio.

Output counts per motor revolution(A and B are converted into 4 times the frequency.)

P3-13 Pulses Output Gear Ratio - Numerator

x 131072
P3-14 Pulses Output Gear Ratio - Denominator
Related Parameters
Parameter | Command Description Range Default

. 0~ Set the numerator of pulse output
P3-13 ON Pulses Output Gear Ratio - Numerator 13107200 10000 division ratio

. . 0~ Set the denominator of pulse output
P3-14 oD Pulses Output Gear Ratio - Denominator 13107200 131072 division ratio

Note:
1). P3-13 should be smaller than P3-14.
2). When P3-13 is larger than P3-14, output pulse counts per motor revolution is set by P3-13.

For example: If you need to output 1000 pulses per revolution.
1). If you count A/B at the same time, and the frequency is 4 times.
Then: P3-13 = 1000
P3-14 = 131072 0r P3-14 =1
2). If you count A/B at the same time, and only count the rising edge or the falling edge when counting.
Then: P3-13 = 2000
P3-14 = 131072 0r P3-14 =1

3). If you only count the output of phase A, and only count the rising edge or the falling edge when
counting.

Then: P3-13 = 4000
P3-14 = 131072 or P3-14 =1
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7.7 Analog Output

The data to be monitored can be output as a voltage signal through the analog output function. M56S
series servo drive provides two analog output channels. Maximum output capacity is 7mA and the
output voltage is -10 ~ +10V.

Related Parameters

Parameter | Command Description Range | Default Description
Output scale for analog output 1. The values of speed,
P4-16 0Os1 Analog Output 1 Scale 1~ 32000 1000 torque, position error, etc. corresponding to the analog

output at 10V can be set.

Output scale for analog output 2. The values of speed,
P4-17 0S2 Analog Output 2 Scale 1~ 32000 1000 torque, position error, etc. corresponding to the analog
output at 10V can be set.

Function definition of analog output 1:

0: As a general-purpose voltage output.

1: As the motor actual output current, unit: 0.1%
P4-18 XAl Analog Output 1 Function 0~5 0 2: As the motor command current, unit: 0.1%

3: As the motor actual output speed, unit: 0.25 rpm
4: As the motor command speed, unit: 0.25 rpm

5: As counts of position following error, unit: counts

Function definition of analog output 2:

0: As a general-purpose voltage output.

1: As the motor actual output current, unit: 0.1%
P4-19 XA2 Analog Output 2 Function 0~5 0 2: As the motor command current, unit: 0.1%

3: As the motor actual output speed, unit: 0.25 rpm
4: As the motor command speed, unit: 0.25 rpm

5: As counts of position following error, unit: counts

Setting Example:
Use analog output 1 to monitor the motor actual speed, the speed range is -3000rpm to 3000rpm and
the output voltage is -10 to 10V.

The parameters are set as follows:

P4-16 = 12000
P4-18 =3

7.7.1 Analog Output Wiring Method

¢ M56S Series-RF Type

Output Specifications:
Voltage: -10 ~ +10V
Maximum output capacity: 8mA

The output impedance is 1 kOhm. Pay an attention to the input impedance of themeasuring instrument
or the external circuit to be connected.

Wiring Diagram:

Servo Drive
— 42 | AO1 ———————— _i
w 1 | !
| External analog |
13< DGND | input circuit I
b |
—— 43 | AO2 ———————— .
TKQ 1 !
| External analog |
14 | DGND | input circuit I
————
C L !
Rev. 1.
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7.8 Full Closed-loop Control

High precision positioning is possible with a full closed-loop position control, an external installed
encoder is used to detect the position of the controlled machine and the machine's position information

is fed back to the servo drive.

Note: Only A/B quadrature incremental encoder is supported in M56S-RT sereis.

7.8.1 Full Closed-loop Wiring Method
The CN4 connector of M56S-RF series AC servo drive is used to connect the external second encoder.

7.8.1.1 Wrinng Diagram

Servo Drive

Open-collector

5~24VDC

Pulse Position Command
(500KHz or less) )

Line Driver

Pulse Position Command
(4MHz or less)

MM

External Encoder

Rev. 1.0
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7.8.2 Full Closed-loop Control Gain Tuning

7.8.2.1 Tuning Step of Full Closed-loop Control

Step 1: Complete the parameter settings without turning on the full closed-loop function. For detailed
tuning method, please refer to Chapter 10. Servo Gain Tuning.

Step 2: After first step, when the gain tuning is completed, proceed to Chapter 7.8.3 Full Closed-loop
Control Setting Steps.

7.8.2.2 Related Gain Parameters in Full Closed-loop Control

In different gain tuning modes, the synergistic parameters to be tuned in full closed-loop control mode
are different.

1) The Gain Tuning Mode P0-00 is 0.
P0-00 = 0, the gain Gain Tuning Mode is NO tuning, which means only needs to change the stiffness
level of PO-03 or P0O-04 in the full closed-loop mode.

Parameter | Command Description Range | Default | Unit Instructions
P0-03 KG 1st Mechanical Stiffness Level 1~20 5 - The first stiffness value of the servo system.
P0-04 KX 2nd Mechanical Stiffness Level 1~20 5 - The second stiffness value of the servo system.

2) The Gain tuning Mode P0-00 is 1.
P0-00 = 1, the gain Gain Tuning Mode is Auto-tuning.

Step 1: Complete the load inertia ratio estimating and gain tuning without turning on the full closed-
loop function.

Step 2: Enable the full closed-loop control and than only needs to change the stiffness level of P0-03

or PO-04.
Related Parameters
Parameter | Command Description Range | Default | Unit Instructions
P0-03 Kg 1st Mechanical Stiffness Level 1~20 5 - The first stiffness value of the servo system.
P0-04 KX 2nd Mechanical Stiffness Level 1~20 5 - ;’)I:t:;cond stifiness value of the servo

3) The Gain tuning Mode P0-00 is 2.
P0-00 = 2, the gain Gain Tuning Mode is Fine Tuning, there is a set of independent gain parameters
shown as follows in full closed-loop control mode.

Parameter | Command Description Range | Default | Unit Instructions
Proportional gain in full closed-loop control mode.
P0O-25 P Full Closed—loop Position 0 ~ 20000 52 0 1Hz The proportional .gam of the position loop in the
Loop Gain PID control algorithm can improve the system's
stiffness and reduce the system error.
Derivative time constant in full closed-loop control
Full Closed-loop Positi mode.
ull Closed-loop Position Th T f position | .
P0-27 %D Loop Derivative Time 0~ 32767 0 ms e derivative time c.onstant o‘ position loop in
Constant the PID control algorithm. Setting to zero means
that derivative function is not used. The smaller
setting value will increase derivative gain effect.
A low-pass filter for derivative gain.
Full Closed-| Positi This filter is a single-output low-pass filter, which
P0-28 XE Ul 10Sed-I00p FOSION | 4 _ 45000 | 20000 | 0.1Hz | is used to filter the derivative output of the PID
Loop Derivative Filter . .
controller. When setting this value, the cutoff
frequency needs to be considered
Full Closed-loop Velocity -30000 ~ The percentage of speed command gain of
P0-2 XF ) 1 .01%
0-29 Command Gain 30000 0000 | 0.01% speed loop in full closed-loop control.
00-820-9661
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Parameter

Command

Description

Range

Default

Unit

Instructions

P0O-30

XV

Full Closed-loop Velocity
Loop Gain

0 ~ 30000

183

0.1Hz

Proportional gain of speed loop in full closed-loop
control mode.

Thie parameter determines the responsiveness
of speed loop. Higher set value can increase the
speed loop responds. [f it's set too larger, it may
cause vibrations and noise.

In the position control mode, the speed

loop proportional gain and the position loop
proportional gain should be increased both.

P0O-31

XG

Full Closed-loop Velocity
Loop Integral Time Constant

0 ~ 30000

189

ms

Integral time constant of speed loop in full closed-
loop control mode.

The smaller setting value will increase integral
gain effect.

P0-32

XC

Full Closed-loop Torque
Command Filter

0 ~ 40000

1099

0.1Hz

A low-pass filter for the output of PID controller.
This filter is a single-output low-pass filter used
to filter the output of PID controller,that is the
reference current.

It's necessary to consider the cutoff frequency
required for the whole system.

By performing low-pass filtering on the command
current, the output current can be made to
decelerate and vibrate more smoothly.
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7.8.3 Full Closed-loop Control Setting Steps

After all the operations of Chapter 7.8.2, if the servo system can run normally without full closed-loop
control function, the following setting steps can be applied to set the necessary parameters of full
closed-loop control.

Step 1: Set the resolution of external second encoder/scale
The resolution of external encoder/scale must be input correctly, otherwise it will cause the full closed-
loop following error alarm.

Related Parameter:

Parameter | Command Description Range | Default Unit Instructions
200 ~ pulses/rev
P3-11 XR Second Encoder Resolution 13107200 10000 | pulses/user |The resolution of external encoder/scale.
uint

A) For rotary encoder, enter the resolution of one revolution of the encoder;
B) For linear scale, enter the number of pulses per moving user unit.
Note 1:

The maximum speed under the full closed-loop control is 128 user unit per second, the appropriate
resolution and user unit must be set.

For example, the resolution of a linear scale is 0.5 pym.

€ [f the user unit is in mm, when P3-11 is set to 2000, the maximum speed is 128 mm/s

€ |If the user unit is in cm, when P3-11 is set to 20000, the maximum speed is 128 cm/s

Note 2:

In any case, as long as the setting value of P3-11 is changed, the mechanical transmission ratios P3-
00 and P3-01 must be reset

Steo 2: Set the feedback signal direction of external encoder

The positive rotation direction of the motor is defined as: viewed from the front of the motor when
motor shaft rotates clockwise, the motor encoder counter is increased; when the motor shaft rotates
counterclockwise, the motor encoder counter is decreased.

In full closed-loop mode, the feedback signal direction of the external second encoder needs to be
the same as the direction of the motor encoder. That is, when the motor shaft rotates clockwise, the
motor encoder counter is increased and the external second encoder counter must also be increased.
Similarly, when the motor shaft rotates counterclockwise, the motor encoder counter is decreased and
the external second encoder counter must be decreased.

If not, it needs to be modified with parameter P3-06 (Second Encoder Direction). Or directly swap the
wiring of the second encoder's phase A and phase B.

Note: The direction must be set correctly, otherwise a position follwing error will be caused.
Related Parameter

Parameter | Command Description Range Default Instructions

Define the direction of the second encoder in full
closed loop mode::

0: AlLeads B

1: B Leads A

P3-06 PV Second Encoder Direction 0~1 0

Use the software or the operation panel on the driver (refer to Chapter 6.3 JOG mode) to enter the
JOG mode. When the motor rotates, use the monitoring page of the Luna software to observe he
change of the value of the motor encoder and the second encoder. Or when the motor is disabled,
move the load and observe the change of the value through the Luna software.
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Step 3: Set the pulses per user unit length (user unit)
In full closed-loop control mode, the electronic gear ratio (P3-00 and P3-01) will be invalid, P3-
05(Command Pulses per revolution) will take effect.

Related Parameter

Parameter | Command Description Range Default Instructions
P3-05 EG Command Pulses per revolution 200 ~ 10000 Set the number of r_eqwred command pulses to
131072 move each user unit length
Note:

e The set value of P3-05 must be less than or equal to P3-11 (Second Encoder Resolution).

« |If the set value of P3-05 is higher than P3-11, the number of required command pulses to move each user unit
length is set by P3-11.

In any case, as long as the setting value of P3-05 is changed, the mechanical transmission ratios P3-
00 and P3-01 must be reset.

Setting Example 1:

Linear scale resolution is 1jum,if P3-11 is set to 10000.

* When P3-05 is set to 1000, the mechanical will move 1cm for every 1000 pulses sent by the host.

* When P3-05 is set to 10000, the mechanical will move 1cm for every 10000 pulses sent by the host.
e When P3-05 is set to 20000, the mechanical will move 1cm for every 10000 pulses sent by the host.
Setting Example 2:

Linear scale resolution is 0.5um,if P3-11 is set to 20000.

* When P3-05 is set to 1000, the mechanical will move 1cm for every 1000 pulses sent by the host.

e When P3-05 is set to 10000, the mechanical will move 1cm for every 10000 pulses sent by the host.
e When P3-05 is set to 20000, the mechanical will move 1cm for every 20000 pulses sent by the host.

Step 4: Set the numerator and denominator of the mechanical transmission ratio

The electronic gear ratio (P3-00 and P3-01) of the system will become the mechanical transmission
ratio in the fully closed-loop control mode. The appropriate mechanical transmission ratio must be set
otherwise the system will not work normally, and a full closed-loop hybrid deviation excess error will
occur.

If the mechanical transmission ratio cannot be determined, the following methods can be used.

P3-00 _ Numerator of transmission ratio in full closed-loop mode

P3-01 Denominatior of transmission ratio in full closed-loop mode

The number of motor encoder feedback pulses per motor revolution

The number of external encoder feedback pulses per motor revolution
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€ Use Luna software to confirm the mechanical transimission ratio

Method 1:

1) Disable the full-closed-loop control function, and make the motor rotate one revolution in
Commissioning interface of the software.

2) Then check and record the number of Motor Encoder Position and the number of 2nd Encoder
Position after the motor rotates once in Monitor interface of the software

3) Fill these two numbers into the above formula.

Method 2:
1) Disable the full-closed-loop control function and disable the drive

2) Make the load move a small distance

3) Then check and record the number of Motor Encoder Position and the number of 2nd Encoder
Position after the motor rotates once in Monitor interface of the software

4) Fill these two numbers into the above formula.
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Related Parameter:
Parameter | Command Description Range Default Instructions
P3-00 EN Electronic Gear Ratio - 1 ~ 2147483647 10000 Numerator of transmission ratio in full
Numerator closed-loop mode
P3-01 EU Electronic G_ear Ratio - 1 ~ 2147483647 10000 Denominatior of transmission ratio in full
Denominator closed-loop mode

Note:

« The appropriate mechanical transmission ratio must be set otherwise the system will not work normally,
vibration and a full closed-loop hybrid deviation excess error will occur.

e If the numerator or denominator of mechanical transmission ratio is set to zero, the servo system will calculate
the ratio as 1:1.

e The effective transmission ratio ranges from 1/8192 to 8192. If the actual transmission ratio is greater than
8192, the system automatically calculates the transmission ratio as 8192. If the actual transmission ratio is
less than 1/8192, the system automatically calculates the transmission ratio as 1/8192.

e If the transmission ratio is set incorrectly, the deviation between the position value calculated from the motor
encoder and the position value calculated from the second encoder will increase, and a full closed-loop hybrid
deviation excess error will occur during long-distance motion.
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Step 5: Full Closed-loop Hybrid Deviation Error
Set the allowable deviation between the current position of motor encoder and external second encoder,
and automatically clear the hybrid deviation whenever the motor's revolutions reaches the set value.

Hybrid Deviation
Hybrid deviation excess.

A Fault occur.
Hybrid Deviation Y
Fault Threshold [ — — — — — —- - - —-—-—- -~~~ ——=——————
(P3-10)
- The revolutions
Hybrid Deviation Clear Setting Value Hybrid Deviation Clear Setting value of Motor rotated
(P3-09) (P3-09)

Note:

» The servo motor rotates the number of revolutions set by P3-09, and the hybrid deviation is always
less than the set value of P3-10. As the motor reaches the revolutions set by P3-09, the hybrid
deviation is cleared to zero and counted again from zero.

* Once hybrid deviation is greater than the set value of P3-10, a full closed-loop hybrid deviation
excess error will occur.

* As P3-10 is set to 0 which means the hybrid deviation is not detected.

A. Hybrid Deviation Fault Threshold in full closed-loop control mode

As the deviation between the current position of motor encoder and external second encoder is greater
than the set value of P3-10, a full closed-loop hybrid deviation excess error will occur, |« 28FP will
display on the drive's LED display panel.

Related Parameter

Parameter | Command Description Range Default Instructions

Hybrid Deviation Fault Threshold in full
closed-loop control mode

P3-10 XO Hybrid Deviation Fault Threshold | 0 ~ 2147483647 100000

B. Hybrid Deviation Clear Setting

As the motor reaches the revolutions set by P3-09, the hybrid deviation is cleared to zero and counted
again from zero.

Related Parameter

Parameter | Command Description Range Default Instructions

P3-09 XT Hybrid Deviation Clear Setting |0 ~ 2147483647 | 100000

7.8.4 Enable Full Closed-loop Control Mode

After completing the setting of full closed-loop in Chapter 7.8.3, the full closed-loop control can be
enable though parameter P1-04(Full Closed-loop Control Switch).

Related Parameter

Parameter | Command Description Range Default Instructions
Full Closed-loop Control
P01-04 XM Full Closed-loop Control Switch 0~1 0 0 = Disable
1 = Enable

193 Rev. 1.0
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7.8.5 Common Error and Trouble-shooting in Full Closed-loop Control Mode
Common alarms in full closed loop mode are as follows.

LED

. Description Causes Measures
Display

Full closed-loop hybrid 1. Check whether the set value of P3-09 and P3-10 are too small.

Full closed-loop hybrid I 2. Check whether the CN4 port, external encoder input is correct.

r EBF P decviation excess error ?hi\éfr?&g exceeds the Monitor the feedback value of second encoder changes even the
’ motor stopped.

Check whether the CN4 port, external encoder input is correct. Check
whether the feedback cable connection is correct.

1. Check whether the set value of P3-4(Position error limit) is too small.
2. Check whether the gain parameters are properly set.
3. Check whether the motor selection matches the actual load and
- whether the acceleration and deceleration are too large.
The value of position

- HBPL Position following error | following error exceeds the g %T:Celfevgggg;g;ig#gﬁ:i%?:ﬂié?g;ﬁ,“mlt Is used.
set value of P3-04. ’ . . .
6. The mechanical part is stuck, the motor is stalled.
7. Check the motor power cable is connected correctly. If there are
more than one motor, check whether the cable is connected to the
correct servo drive..

r EQF E External encoder error | External encoder input error.

7.8.5.1 Full Closed-loop Hybrid Deviation excess error

The error code displayed on the drive's LED is |r28FP
Causes: Full closed-loop hybrid deviation exceeds the threshold which is set by P3-10.

Measures: The set value of P3-10 is to small, this alarm is likely to occur in some applications where
the mechanical transmission ratio is relatively large.

Measure steps:
1) Click to reset the Encoder Position and 2nd Encoder Position to zero
2) Make the motor run the number of turns set by P3-09

3) Make sure that the set value of P3-10 is larger than the monitored data of 2nd Encoder Position

7.8.5.2 External Encoder Error

The error code displayed on the drive's LED is|r2SFE

Causes: External encoder input error.

Measures: Check whether the CN4 port, the external encoder input is correct. Check whether the
feedback cable connection is correct.

7.8.5.3 Velocity is Limited or Position following error

Anomaly: In full closed-loop control mode, if the pulse command frequency is incresaed, the motor fails
to reach the set speed or generates a position following error alarm. The error code displayed by the
drive LED is

Causes: The value of position following error exceeds the set value of P3-04.

Measures: If the operation is normal in non-full-closed-loop mode, only in full closed-loop mode, there
is this problem, please focus on confirming whether the resolution of the external second encoder P3-

11 are correctly input.
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7.9 Dynamic Brake

In the case of abnormal servo OFF, driver fault or sudden power off, etc., the driver can not control the
motor normally, and the dynamic brake function can be used as the servo motor stop method. When
the dynamic brake is working, the U/V/W three-phase of the motor is short-circuited to make the motor
stop at the fastest speed, thereby protecting the safety of equipment and people.

There are build-in dynamic brake in the F type and X type of M56S series.

e Motor Stop without Dynamic Brake

Motor Stop with Dynamic Brake

Motor speed[rpm]

Speed Command
Actual Speed m—

Motor speed[rpm]

Speed Command
Actual Speed mm—

1250

1000

750

500

250

0

-250

0 250 500 750 1500

Time[ms]

1000 1250

1250

1000
750 frmmm ek e e
500

250

e !

-250

0 200 400 600 800

Time [ms]

While a fault occur, the drive will disable, decelerate and free stop
uncontrollable. The stopping time and free-run distance are depend
on the system inertia and friction.

When the driver has a fault alarm, the driver will short-circuit the
three phases of the motor as the driver is disabled, and use the
current torque generated by the back EMF in the motor winding to
stop at the fastest speed. Significantly reduce deceleration time and
stopping-distance, protect the equipment and personal safety.

Note:

1. Dynamic brake is a stop function for servo abnormality. Do not use it to stop normal operation.

2. When the driver control power input is disconnected, the dynamic brake remains in action.

3. When the dynamic brake is activated, do not drive the motor to rotate by external force, otherwise it
may damage the dynamic brake circuit and even cause the driver to smoke or catch fire.

4. Frequency and number of times of dynamic brake use

Frequency: more than 5 minutes/1

Time Number: stop from rated speed, 1000 times under the condition of applicable load inertia

@ 400-820-9661
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7.9.1 Dynamic braking resistor wiring method

For models of 750W and below that support the dynamic braking function, the driver has a built-in
dynamic braking resistor and does not need to be connected externally.

For models of 1kW and above that support the dynamic braking function, an external dynamic braking
resistor is required.

7.9.1.1 The specifications of the external dynamic brake resistor are as follows:

Resistance Minimum: 3 ohms, Maximum: 10 ohms
Power >30W

7.9.1.2 External dynamic brake resistor wiring method

Connect an external dynamic brake resistor to the R1 and R2 pins of the drive power connector.

roL2C P1

oB2 Servo Drive

—OR1
Dynamic brake
resistor

—OR2

Rev. 1.0
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Related Parameters

Parameter | Command Description Range | Default | Unit Instructions
P5-42 ZV | Zero Speed Width 01~2 | 05 | rps |ASthespeedislessthan orequal to this
set value, it is in the zero speed state.
Dvnamic Brake Sequence when Servo Select the action mode of the dynamic
P1-29 YV O¥f q 0~5 0 - | brake when the drive state changes from
servo-on to servo-off
P1-30 YR Dynamic Brake Sequence when Fault 0-3 0 _ | Select the action mode of the dynamic
Occurs brake when fault occurs
Dynamic Brake Action Time during N Set the maximum working time of the
p1-31 M Deceleration of Servo Off 0~30000) 500 ms dynamic brake when the servo is OFF.
P1-32 YN Dynamic I_Brake Action Time during 0-30000| 500 ms Set the_ maximum working time of the
Deceleration when Fault Occurs dynamic brake when fault occurs.

7.9.2 Dynamic Brake when Servo-off

When the servo state changes from servo-on to servo-off, the action mode of dynamic brake is set by
P1-29 and the maximum braking time is set by P1-31.

The braking time refers to the total time that the motor actual speed deceleates to the threshold speed
set by P5-42 when the dynamic brake takes effect.

Description
P1-29 : -
Deceleration period Stopped
Decelerate according to the
0 setting of parameter P2-01 Free Run
Decelerate according to the .
L setting of parameter P2-01 Dynamic Brake
2 Free Run Free Run
3 Free Run Dynamic Brake
4 Dynamic Brake Free Run
5 Dynamic Brake Dynamic Brake

7.9.3 Dynamic Brake when Drive Fault Occurs

When the servo fault occurs, the action mode of dynamic brake is set by P1-30 and the maximum
braking time is set by P1-31.

Description
P1-30 - -
Deceleration period Stopped
0 Free Run Free Run
1 Free Run Dynamic Brake
2 Dynamic Brake Free Run
3 Dynamic Brake Dynamic Brake

Rev. 1.0
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7.10 Homing Mode

In Homing Control Mode, the servo drive generates a motion profile according to the parameters such
as homing acceleration/deceleration, velocity, Home Offset etc. Homing mode and the Home sensor
signal are set by the controller which also controls execution of the generated motion profile.

The M56S series of AC servo drives supports 39 homing methods.

There are three ways to start homing.
# Start with digital input (S-HOM)

3 Signal " " .
Signal Type Symbol Setup Value | Signal Logic Instructions
15 Closed |When the input logic is ON(CLOSED), Homing starts.
Open When the input logic is OFF(OPEN), Homing dose not start.
Input S-HOM - — -
16 Open When the input logic is OFF(OPEN), Homing starts.
Closed |When the input logic is ON(CLOSED), Homing dose not start.

& Start with Q program
€ Start with Modbus Command

Homing Velocity (P2-24, P2-25) \Homing acceleration/deceleration (P2-18) Limit Function

v

Max Brake Deceleration (P2-01) \Max Velocity ( P2-00 P :
( ) y ( ) | Limit Function Trajectory

generates

Position Command

v

Homing Method ( P5-49) \Homing Offset ( P2-27)

A\ 4

Home Sensor Input ( P5-00 ~ P5-09)

Related Parameters

Parameter | Command Description Range Default| Unit Instructions
P5-49 HE Homing Method -4 ~35 1 - Set homing method.
. ) homi lerati
p2-18 HA1L Homing Acceleration/ 0.167 ~ 5000 100 sis Set oming acce eration and
Deceleration deceleration.
P2-24 HV1 Homing Velocity 1 0.0042 ~ 100 10 rps Set the first velocity of seek home.
P2-25 HV2 Homing Velocity 2 0.0042 ~ 100 1 rps Set the second velocity of seek home.
) -2147483647 ~ Set the offset position when homing is
pP2-27 HO Homing Offset +2147483647 0 pulses finished.
P2-00 VM Max Velocity 0~ 100 80 rps Set the maximum speed of motor.
h i leration f
P2-01 AM Max. Brake Deceleration 0.167~5000 | 3000 | rpsjs | oot the maximum deceleration for
emergence stop.
P5-00 ~ MU1 ~ L . Set one of the digital inputs as the home
P5.09 MUA Digital Input Function 39 ~40 sensor's input.
00-820-9661
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7.10.1 Homing Function Instructions

Homing function is used to seek the mechanical home sensor and define the position relationship
between the mechanical origin and mechanical zero.

Mechanical Origin: A fixed position on the machine that can be a switch sensor or the index signal of
the motor encoder.

Mechanical Zero : The absolute zero position.

When finished the homing operation, the position where the motor stop is the Mechanical Origin. The
relationship between Mechanical Origin and Mechanical Zero can be set by parameter P2-27(Homing
Offset).

Mechanical Origin = Mechanical Zero + P2-27

When P2-27 is set to zero, the Mechanical Origin coincides with the Mechanical Zero.
[ ]

Motion Trajectory H

|

,_

Motor Index | |

Home Sensor
Positive Limit Switch Signal I—
Negative Limit Switch Signal —|

H: Seek home sensor speed 1 is set by parameter P2-24.

L: Back to home sensor speed 2 is set by parameter P2-25.
Home Sensor: You can use one of the digital inputs as the home switch sensor.
Positive Limit Switch: You can use one of the digital inputs as the positive limit switch sensor.

Negative Limit Switch: You can use one of the digital inputs as the negative limit switch sensor.

199 Rev. 1.0
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7.10.2 Homing Methods Summary

Homing Method

Motor Index Pulse

Home Sensor

Limit Switch

Methods -4 & -3

Methods -2 & -1

Methods 1 & 2

Methods 3 to 6

N

Methods 7 to 14

LR N

N

Methods 15 & 16

Reserved

Methods 17 & 18

Methods 19 to 22

J

Methods 23 to 30

N

Methods 31 & 32

Reserved

Methods 33 & 34 N
Methods 35

The homing methods 1~35 are defined in accordance with the CiA402 motion control protocol.

The homing methods -4 ~ -1,AKA Hard-stop Homing, are manufacturer customized methods that don't
need external switch sensor. By detecting the torque of the motor during the homing process, when
the position that the moving load is blocked by the mechanical hard limit, and the output torque of the
motor is equal to the set current threshold, than the motor stops and set the encoder position to zero,
this is the mechanical origin.

The current threshold is set by parameter P1-08(Torque Limit for Hard Stop Homing). Set the value of
this object according to the actual needs. If the set value is too small, the homing process may fail. Too
large value may cause damage to mechanical equipment.

Note:

€ When using homing methods -4~-1, it is necessary to set a suitable homing offset, so that after
reachs the mechanical origin, the load could move a small distance away from the mechanical
hard limit. This new position is the mechanical zero.

€ When using homing methods 1~35, the actual position after homing finished is the value set by
pP2-27.
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7.10.2.1 Method -4: Start in the negative direction, seek for the negative mechanical hard limit

D 1

Motion Trajectory COH '

Negative Mechanicl Hard Limit

Start homing at the speed set by P2-24 in the negative direction, when the moving load is blocked
by the negative mechanical hard limit, and the output torque of the motor is equal to the set current
threshold(P1-08), than the motor stops and sets the encoder position to zero,the whole homing
process has finished.

If the Homing Offset(P2-27) is not zero, the motor moves a offset distance set by P2-27.

7.10.2.2 Method -3: Start in the positive direction, seek for the positive mechanical hard limit

——

L} T T
Motion Trajectory ! H )

Positive Mechanicl Hard Limit

Start homing at the speed set by P2-24 in the positive direction, when the moving load is blocked
by the positive mechanical hard limit, and the output torque of the motor is equal to the set current
threshold(P1-08), than the motor stops and sets the encoder position to zero,the whole homing
process has finished.

If the Homing Offset(P2-27) is not zero, the motor moves a offset distance set by P2-27.

Rev. 1.0
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7.10.2.3 Method -2: Start in the negative direction, seek for the negative mechanical hard limit and

motor index
D I/ ]

Motion Trajectory

Offset

Motor Index | | !

Negative Mechanicl Hard Limit

Start homing at the speed set by P2-24 in the negative direction, when the moving load is blocked

by the negative mechanical hard limit, and the output torque of the motor is equal to the set current
threshold(P1-08), than the motor stops and turns back at the speed set by P2-25 for seeking encoder's
index signal. The motor will stop and set encoder position to zero till the first rising edge of index signal
is detected, the whole homing process has finished after that.

If the Homing Offset(P2-27) is not zero, the motor moves a offset distance set by P2-27.

7.10.2.4 Method -1: Start in the positive direction, seek for the positive mechanical hard limit and motor

Motion Trajectory

Motor Index . | | |

Negative Mechanicl Hard Limit

Start homing at the speed set by P2-24 in the positive direction, when the moving load is blocked

by the positive mechanical hard limit, and the output torque of the motor is equal to the set current
threshold(P1-08), than the motor stops and turns back at the speed set by P2-25 for seeking encoder's
index signal. The motor will stop and set encoder position to zero till the first rising edge of index signal
is detected, the whole homing process has finished after that.

If the Homing Offset(P2-27) is not zero, the motor moves a offset distance set by P2-27.
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7.10.2.5 Method 1: Start in the negative direction, seek for the negative limit switch and Motor Index

— |

Motion Trajectory

Motor Index |

Negative Limit Switch Signal

Position A: The motor moves in the negative direction with a homing speed set by P2-24 as long as
the Negative Limit Switch(NLS) remains invalid. When the valid state of NLS is detected, the motor

changes direction and speed, and moves in the positive direction with a homing speed set by P2-25
until the first index pulse is detected after NLS attains the invalid state.

R

Position B: The valid state of NLS is detected when homing starts, the motor movies in the positive
direction with a homing speed set by P2-25 until the first motor index pulse is detected after NLS
attains the invalid state.

When receiving this event and the motor completely stops, the drive sets Homing Finished bit of drive's
status.

7.10.2.6 Method 2: Start in the positive direction, seek for the positve limit switch and Motor Index

[ —

Motion Trajectory I

B
<k
13L

Motor Index |

Positive Limit Switch Signal

Position A: The motor moves in the positive direction with a homing speed set by P2-24 as long as the
Positive Limit Switch(PLS) remains invalid. When the valid state of PLS is detected, the motor changes
direction and speed, and moves in the negative direction with a homing speed set by P2-25 until the
first motor index pulse is detected after PLS attains the invalid state.

Position B: The valid state of PLS is detected when homing starts, the motor movies in the negative
direction with a homing speed set by P2-25 until the first motor index pulse is detected after NLS
attains the invalid state.

When receiving this event and the motor completely stops, the drive sets Homing Finished bit of drive's
status.
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7.10.2.7 Method 3: Start Positive Homing for the Falling-edge of Home Sensor and Motor Index

! !

Motion Trajectory

(=
\\4

Motor Index

Home Sensor Signal

The initial direction of movement depends on the logic state of home sensor when start homing.

Position A: If homing starts and the home sensor is invalid, the motor moves in the positive direction
with a homing speed set by P2-24 as long as home sensor remains invalid. When the valid state of
home switch is detected, the motor stops, changes direction and speed, and moves in the negative
direction with a homing speed set by P2-25 until the logic state of home sensor changes to invalid,
where means the falling-edge is detected. Then if the first motor index pulse is detected, the motor
stops,Homing has been finished.

Position B: If homing starts and the home sensor is valid, the motor moves in the negative direction
with a speed set by P2-25 until the logic state of home sensor changes to invalid. Then if the first motor
index pulse is detected, the motor stops,Homing has been finished.

When receiving this event and the motor completely stops, the drive sets Homing Finished bit of drive's
status.

7.10.2.8 Method 4: Start Positive Homing for the Raising-edge of Home Sensor and Motor Index

[ !

Motion Trajectory

/4\ /4\
e
w

_“Lti

Motor Index

Home Sensor Signal

The initial direction of movement depends on the logic state of home sensor when start homing.

Position A: If homing starts and the home sensor is invalid, the motor moves in the positive direction
with a homing speed set by P2-24 as long as home sensor remains invalid. When the valid state of
home switch is detected, the motor stops, changes direction and speed, and moves in the negative
direction with a homing speed set by P2-25 until the logic state of home sensor changes to invalid,
then changes direction and speed, and moves again in the positive direction with a speed set by P2-
25 as long as home sensor remains valid. Then if the first motor index pulse is detected, the motor
stops,Homing has been finished.

Position B: If homing starts and the home sensor is valid, the motor moves in the negative direction
with a speed set by P2-25 until the logic state of home sensor changes to invalid. then changes
direction and speed, and moves again in the positive direction with a speed set by P2-25 as long as
home sensor remains valid. Then if the first motor index pulse is detected, the motor stops,Homing has
been finished.

When receiving this event and the motor completely stops, the drive sets Homing Finished bit of drive's
status.
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7.10.2.9 Method 5: Start Negative Homing for the Falling-edge of Home Sensor and Motor Index

D !

Motion Trajectory N

Motor Index |

Home Sensor Signal

The initial direction of movement depends on the logic state of home sensor when start homing.

Position A: If homing starts and the home sensor is invalid, the motor moves in the negative direction
with a homing speed set by P2-24 as long as home sensor remains invalid. When the valid state of
home switch is detected, the motor stops, changes direction and speed, and moves in the positive
direction with a homing speed set by P2-25 until the logic state of home sensor changes to invalid,
where means the falling-edge is detected. Then if the first motor index pulse is detected, the motor
stops,Homing has been finished.

Position B: If homing starts and the home sensor is valid, the motor moves in the positive direction with
a speed set by P2-25 until the logic state of home sensor changes to invalid. Then if the first motor
index pulse is detected, the motor stops,Homing has been finished.

When receiving this event and the motor completely stops, the drive sets Homing Finished bit of drive's
status.

7.10.2.10 Start Negative Homing for the Raising-edge of Home Sensor and Motor Index

! !

1 H "
) ) i
Motion Trajectory AN -
L)
J
L
IR
B L)

Motor Index |

—

Home Sensor Signal

The initial direction of movement depends on the logic state of home sensor when start homing.

Position A: If homing starts and the home sensor is invalid, the motor moves in the negative direction
with a homing speed set by P2-24 as long as home sensor remains invalid. When the valid state of
home switch is detected, the motor stops, changes direction and speed, and moves in the positive
direction with a homing speed set by P2-25 until the logic state of home sensor changes to invalid,
then changes direction and speed, and moves again in the negative direction with a speed set by
P2-25 as long as home sensor remains valid. Then if the first motor index pulse is detected, the motor
stops,Homing has been finished.

Position B: If homing starts and the home sensor is valid, the motor moves in the positive direction with
a speed set by P2-25 until the logic state of home sensor changes to invalid, then changes direction
and speed, and moves again in the negative direction with a speed set by P2-25 as long as home
sensor remains valid. Then if the first motor index pulse is detected, the motor stops,Homing has been

finished.
When receiving this event and the motor completely stops, the drive sets Homing Finished bit of drive's
status.
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7.10.2.11 Method 7: Start Positive Homing, Seek for PLS, Falling-edge of Home Switch's Negative
Side and Motor Index, Reverse on the PLS

D —

Motion Trajectory e

Motor Index

Home Sensor Signal

Positive Limit Switch Signal _I_

When using homing method 7, the initial direction of movement depends on the logic state of home
sensor when start homing.

If homing starts and the home sensor is invalid, the motor moves in the positive direction with a homing
speed set by P2-24 until one of two possible event occur:

» Position A: When the valid state of home sensor is detected, the motor stops, changes direction and
speed, and moves in the negative direction with a homing speed set by P2-25 until the logic state
of home sensor changes to invalid, where means the falling-edge is detected. Then if the first motor
index pulse is detected, the motor stops,Homing has been finished.

e Position B: When the valid state of PLS is detected, the motor stops, changes direction and speed,
and moves in the negative direction with a homing speed set by P2-24 until the logic state of home
sensor changes to valid, then reverse to leave away the home sensor. After left the home sensor,
the motor changes direction again and moves in the negative direction with a homing speed set by
P2-25 until the home sensor changes logic state from invalid to valid, and then from valid to invalid,
where means the falling-edge is detected. Then if the first motor index pulse is detected, the motor
stops,Homing has been finished.

If homing starts and the home sensor is valid(like Position C), the motor moves in the negative

direction with a speed set by P2-25 until home switch changes logic state from valid to invalid.Then if

the first motor index pulse is detected, the motor stops,Homing has been finished.

When receiving this event and the motor completely stops, the drive sets Homing Finished bit of drive's
status.
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7.10.2.12 Method 8: Start Positive Homing, Seek for PLS, Raising-edge of Home Switch's Negative
Side and Motor Index, Reverse on the PLS
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When using homing method 8, the initial direction of movement depends on the logic state of home
sensor when start homing.

If homing starts and the home sensor is invalid, the motor moves in the positive direction with a homing
speed set by P2-24 until one of two possible event occur:

» Position A: When the valid state of home sensor is detected, the motor stops, changes direction and
speed, and moves in the negative direction with a homing speed set by P2-25 until the logic state of
home sensor changes to invalid. After left the home sensor, the motor changes direction again and
moves in the positive direction with a homing speed set by P2-25 until the home sensor changes
logic state from invalid to valid, where means the raising-edge is detected. Then if the first motor
index pulse is detected, the motor stops,Homing has been finished.

» Position B: When the valid state of PLS is detected, the motor stops, changes direction and speed,
and moves in the negative direction with a homing speed set by P2-24 until the valid state of home
sensor is detected. In this case the motor continues to move in the negative direction as long as
home sensor remain valid. After left the home sensor, the home sensor invalid state is detected,
the motor reverses with a homing speed set by P2-25 until the home sensor changes logic state
from invalid to valid, where means the raising-edge is detected. Then if the first motor index pulse is
detected, the motor stops,Homing has been finished.

If homing starts and the home sensor is valid(like Position C), the motor moves in the negative
direction with a speed set by P2-25 until home switch changes logic state from valid to invalid. After left
the home sensor, the motor reverses with a homing speed set by P2-25 until the home sensor changes
logic state from invalid to valid, where means the raising-edge is detected. Then if the first motor index
pulse is detected, the motor stops,Homing has been finished.

When receiving this event and the motor completely stops, the drive sets Homing Finished bit of drive's
status.
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7.10.2.13 Method 9: Start Positive Homing, Seek for PLS, Raising-edge of Home Switch's Positive
Side and Motor index, Reverse on the PLS

R

_/

Motion Trajectory ‘ Lo H

Motor Index | |

Home Sensor Signal

Positive Limit Switch Signal

When using homing method 9, the initial direction of movement depends on the logic state of home
sensor when start homing.

If homing starts and the home sensor is invalid, the motor moves in the positive direction with a homing
speed set by P2-24 until one of two possible event occur:

e Position A: The valid state of home sensor is detected. In this case the motor continues to move in
the positive direction with the same speed as long as home sensor remains valid. When the home
sensor invalid state is detected, the motor stops, changes direction and speed, and moves in the
negative direction with a homing speed set by P2-25 until the logic state of home sensor changes to
valid, where means the raising-edge is detected. Then if the first motor index pulse is detected, the
motor stops,Homing has been finished.

« Position B: When the valid state of PLS is detected, the motor stops, changes direction and speed,
and moves in the negative direction with a homing speed set by P2-24 until the logic state of home
sensor changes to valid, then reverse to leave away the home sensor. After left the home sensor,
the motor changes direction again and moves in the negative direction with a homing speed set
by P2-25 until the home sensor changes logic state from invalid to valid,where means the raising-
edge is detected. Then if the first motor index pulse is detected, the motor stops,Homing has been
finished.

If homing starts and the home sensor is valid(like Position C), the motor moves in the positive direction

with a speed set by P2-25 as long as home switch remains valid. When the invalid state is detected,

the motor changes direction again and moves in the negative direction with a homing speed set by

P2-25 until the home sensor attains the valid state. Then if the first motor index pulse is detected, the

motor stops,Homing has been finished.

When receiving this event and the motor completely stops, the drive sets Homing Finished bit of drive's
status.
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7.10.2.14 Method 10: Start Positive Homing, Seek for PLS, Falling-edge of Home Switch's Positive
Side and Motor Index, Reverse on the PLS
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When using homing method 10, the initial direction of movement depends on the logic state of home
sensor when start homing.

If homing starts and the home sensor is invalid, the motor moves in the positive direction with a homing
speed set by P2-24 until one of two possible event occur:

» Position A: When the valid state of home sensor is detected, the motor stops, changes direction and
speed, and moves in the negative direction with a homing speed set by P2-25 until the logic state of
home sensor changes to invalid. After left the home sensor, the motor changes direction again and
continues to moves in the positive direction with a homing speed set by P2-25 until the home sensor
changes logic state from invalid to valid, and then the change from valid to invalid state is detected,
where means the falling-edge is detected. Then if the first motor motor index pulse is detected, the
motor stops,Homing has been finished.

» Position B: When the valid state of PLS is detected, the motor stops, changes direction and speed,
and moves in the negative direction with a homing speed set by P2-24 until the valid state of home
sensor is detected, then the motor reverses with a homing speed set by P2-25 until the home
sensor changes logic state from valid to invalid, where means the falling-edge is detected. Then if
the first motor index pulse is detected, the motor stops,Homing has been finished.

If homing starts and the home sensor is valid(like Position C), the motor moves in the positive direction

with a speed set by P2-25 until home switch changes logic state from valid to invalid, where means the

falling-edge is detected. Then if the first motor index pulse is detected, the motor stops,Homing has
been finished.

When receiving this event and the motor completely stops, the drive sets Homing Finished bit of drive's
status.
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7.10.2.15 Method 11: Start Negative Homing, Seek for NLS, Falling-edge of Home Switch's Positive
Side and Motor Index, Reverse on the NLS
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When using homing method 11, the initial direction of movement depends on the logic state of home
sensor when start homing.

If homing starts and the home sensor is invalid, the motor moves in the negative direction with a
homing speed set by P2-24 until one of two possible event occur:

e Position A: When the valid state of home sensor is detected, the motor stops, changes direction and
speed, and moves in the positive direction with a homing speed set by P2-25 until the logic state of
home sensor changes to invalid, where means the falling-edge is detected. Then if the first motor
index pulse is detected, the motor stops,Homing has been finished.

e Position B: When the valid state of NLS(Negative Limit Switch) is detected, the motor stops,
changes direction and speed, and moves in the positive direction with a homing speed set by
P2-24 until the logic state of home sensor changes to valid, then reverse to leave away the home
sensor. After left the home sensor, the motor changes direction again and moves in the negative
direction with a homing speed set by P2-25 until the home sensor changes logic state from invalid
to valid, and then the change from valid to invalid state is detected, where means the falling-edge is
detected. Then if the first motor index pulse is detected, the motor stops,Homing has been finished.

If homing starts and the home sensor is valid(like Position C), the motor moves in the positive direction
with a speed set by P2-25 until home switch changes logic state from valid to invalid.Then if the first
motor index pulse is detected, the motor stops,Homing has been finished.

When receiving this event and the motor completely stops, the drive sets Homing Finished bit of drive's
status.
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7.10.2.16 Method 12: Start Negative Homing, Seek for NLS, Raising-edge of Home Switch's Positive
Side and Motor Index, Reverse on the NLS
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When using homing method 12, the initial direction of movement depends on the logic state of home
sensor when start homing.

If homing starts and the home sensor is invalid, the motor moves in the negative direction with a
homing speed set by P2-24 until one of two possible event occur:

e Position A: When the valid state of home sensor is detected, the motor stops, changes direction and
speed, and moves in the positive direction with a homing speed set by P2-25 until the logic state of
home sensor changes to invalid. After left the home sensor, the motor changes direction again and
moves in the negative direction with a homing speed set by P2-25 until the home sensor changes
logic state from invalid to valid, where means the raising-edge is detected. Then if the first motor
index pulse is detected, the motor stops,Homing has been finished.

» Position B: When the valid state of NLS(Negative Limit Switch) is detected, the motor stops,
changes direction and speed, and moves in the positive direction with a homing speed set by P2-
24 until the valid state of home sensor is detected. In this case the motor continues to move in the
positive direction as long as home sensor remain valid. After left the home sensor, the home sensor
invalid state is detected, the motor reverses with a homing speed set by P2-25 until the home
sensor changes logic state from invalid to valid, where means the raising-edge is detected. Then if
the first motor index pulse is detected, the motor stops,Homing has been finished.

If homing starts and the home sensor is valid(like Position C), the motor moves in the positive direction
with a speed set by P2-25 until home switch changes logic state from valid to invalid. After left the
home sensor, the motor reverses with a homing speed set by P2-25 until the home sensor changes
logic state from invalid to valid, where means the raising-edge is detected. Then if the motor first motor
index pulse is detected, the motor stops,Homing has been finished.

When receiving this event and the motor completely stops, the drive sets Homing Finished bit of drive's
status.
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7.10.2.17 Method 13: Start Negative Homing, Seek for NLS, Raising-edge of Home Switch's Negative
Side and Motor Index, Reverse on the NLS
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When using homing method 13, the initial direction of movement depends on the logic state of home
sensor when start homing.

If homing starts and the home sensor is invalid, the motor moves in the negative direction with a
homing speed set by P2-24 until one of two possible event occur:

» Position A: The valid state of home sensor is detected. In this case the motor continues to move in
the negative direction with the same speed as long as home sensor remains valid. When the home
sensor invalid state is detected, the motor stops, changes direction and speed, and moves in the
positive direction with a homing speed set by P2-25 until the logic state of home sensor changes to
valid, where means the raising-edge is detected. Then if the first motor index pulse is detected, the
motor stops,Homing has been finished.

e Position B: When the valid state of NLS(Negative Limit Switch) is detected, the motor stops,
changes direction and speed, and moves in the positive direction with a homing speed set by P2-24
until the logic state of home sensor changes to valid, then reverse to leave away from the home
sensor. After left the home sensor, the motor changes direction again and moves in the positive
direction with a homing speed set by P2-25 until the home sensor changes logic state from invalid
to valid,where means the raising-edge is detected. Then if the first motor motor index pulse is
detected, the motor stops,Homing has been finished.

If homing starts and the home sensor is valid(like Position C), the motor moves in the negative
direction with a speed set by P2-25 as long as home switch remains valid. When the invalid state

is detected, the motor changes direction again and moves in the positive direction with a homing
speed set by P2-25 until the home sensor attains the valid state. Then if the first motor index pulse is
detected, the motor stops,Homing has been finished.

When receiving this event and the motor completely stops, the drive sets Homing Finished bit of drive's
status.
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7.10.2.18 Method 14: Start Negative Homing, Seek for NLS, Falling-edge of Home Switch's Negative
Side and Motor Index, Reverse on the NLS
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When using homing method 14, the initial direction of movement depends on the logic state of home
sensor when start homing.

If homing starts and the home sensor is invalid, the motor moves in the negative direction with a
homing speed set by P2-24 until one of two possible event occur:

e Position A: When the valid state of home sensor is detected, the motor stops, changes direction and
speed, and moves in the positive direction with a homing speed set by P2-25 until the logic state
of home sensor changes to invalid. After left the home sensor, the motor changes direction again
and continues to moves in the negative direction with a homing speed set by P2-25 until the home
sensor changes logic state from invalid to valid, and then the change from valid to invalid state is
detected, where means the falling-edge is detected. Then if the first motor motor index pulse is
detected, the motor stops, Homing has been finished.

e Position B: When the valid state of NLS(Negative Limit Switch) is detected, the motor stops,
changes direction and speed, and moves in the positive direction with a homing speed set by P2-24
until the valid state of home sensor is detected, then the motor reverses with a homing speed set
by P2-25 until the home sensor changes logic state from valid to invalid, where means the falling-
edge is detected. Then if the first motor index pulse is detected, the motor stops, Homing has been
finished.

If homing starts and the home sensor is valid(like Position C), the motor moves in the negative
direction with a speed set by P2-25 until home switch changes logic state from valid to invalid, where
means the falling-edge is detected. Then if the first motor index pulse is detected, the motor stops,
Homing has been finished.

When receiving this event and the motor completely stops, the drive sets Homing Finished bit of drive's
status.
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7.10.2.19 Methods 15 and 16: Reserved
7.10.2.20 Method 17: Start Negative Homing, Seek for Negative Home Switch
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Method 17 is similar to method 1, except that the home position is not dependent on the motor index, it
is dependent only on the NLS(Negative Limit Switch).

Position A:The motor moves in the negative direction with a homing speed set by P2-24 as long as
the Negative Limit Signal(NLS) remains invalid. When the valid state of NLS is detected, the motor
changes direction and speed, and moves in the positive direction with a homing speed set by P2-25
until NLS attains the invalid state.

Position B: The valid state of NLS is detected when homing starts, the motor movies in the positive
direction with a homing speed set by P2-25 until NLS attains the invalid state.

When receiving this event and the motor completely stops, the drive sets Homing Finished bit of drive's
status.

7.10.2.21 Method 18: Start Positive Homing, Seek for Positive Home Switch
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Method 18 is similar to method 2, except that the home position is not dependent on the motor index, it
is dependent only on the NLS(Negative Limit Switch).

Position A: The motor moves in the positive direction with a homing speed set by P2-24 as long as the
Positive Limit Signal(PLS) remains invalid. When the valid state of PLS is detected, the motor changes
direction and speed, and moves in the negative direction with a homing speed set by P2-25 until PLS
attains the invalid state.

Position B: The valid state of PLS is detected when homing starts, the motor movies in the negative
direction with a homing speed set by P2-25 until PLS attains the invalid state.

When receiving this event and the motor completely stops, the drive sets Homing Finished bit of drive's
status.
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Method 19 is similar to method 3, except that the home position is not dependent on the motor index, it
is dependent only on the home sensor.
The initial direction of movement depends on the logic state of home sensor when start homing.

Position A: If homing starts and the home sensor is invalid, the motor moves in the positive direction
with a homing speed set by P2-24 as long as home sensor remains invalid. When the valid state of
home switch is detected, the motor stops, changes direction and speed, and moves in the negative
direction with a homing speed set by P2-25 until the logic state of home sensor changes to invalid,
where means the falling-edge is detected, then the motor stops, Homing has been finished.

Position B: If homing starts and the home sensor is valid, the motor moves in the negative direction
with a speed set by P2-25 until the logic state of home sensor changes to invalid, then the motor stops,
Homing has been finished.

When receiving this event and the motor completely stops, the drive sets Homing Finished bit of drive's
status.

7.10.2.23 Method 20: Start Positive Homing for the Raising-edge of Home Sensor
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Method 20 is similar to method 4, except that the home position is not dependent on the motor index, it
is dependent only on the home sensor.

The initial direction of movement depends on the logic state of home sensor when start homing.

Position A: If homing starts and the home sensor is invalid, the motor moves in the positive direction
with a homing speed set by P2-24 as long as home sensor remains invalid. When the valid state of
home switch is detected, the motor stops, changes direction and speed, and moves in the negative
direction with a homing speed set by P2-25 until the logic state of home sensor changes to invalid,
then changes direction and speed, and moves again in the positive direction with a speed set by P2-
25 as long as home sensor remains valid. Then if the first motor index pulse is detected, the motor
stops,Homing has been finished.

Position B: If homing starts and the home sensor is valid, the motor moves in the negative direction
with a speed set by P2-25 until the logic state of home sensor changes to invalid. then changes
direction and speed, and moves again in the positive direction with a speed set by P2-25 as long as
home sensor remains valid. Then if the first motor index pulse is detected, the motor stops, Homing
has been finished.

When receiving this event and the motor completely stops, the drive sets Homing Finished bit of drive's
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status.

7.10.2.24 Method 21: Start Negative Homing for the Falling-edge of Home Sensor
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Method 21 is similar to method 5, except that the home position is not dependent on the motor index, it
is dependent only on the home sensor.

The initial direction of movement depends on the logic state of home sensor when start homing.
Position A: If homing starts and the home sensor is invalid, the motor moves in the negative direction
with a homing speed set by P2-24 as long as home sensor remains invalid. When the valid state of
home switch is detected, the motor stops, changes direction and speed, and moves in the positive
direction with a homing speed set by P2-25 until the logic state of home sensor changes to invalid,
where means the falling-edge is detected, then the motor stops, Homing has been finished.

Position B: If homing starts and the home sensor is valid, the motor moves in the positive direction with
a speed set by P2-25 until the logic state of home sensor changes to invalid, then the motor stops,
Homing has been finished.

When receiving this event and the motor completely stops, the drive sets Homing Finished bit of drive's
status.

7.10.2.25 Method 22: Start Negative Homing for the Raising-edge of Home Sensor
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Home Sensor Signal

Method 22 is similar to method 6, except that the home position is not dependent on the motor index, it
is dependent only on the home sensor.

The initial direction of movement depends on the logic state of home sensor when start homing.

Position A: If homing starts and the home sensor is invalid, the motor moves in the negative direction
with a homing speed set by P2-24 as long as home sensor remains invalid. When the valid state of
home switch is detected, the motor stops, changes direction and speed, and moves in the positive
direction with a homing speed set by P2-25 until the logic state of home sensor changes to invalid,
then changes direction and speed, and moves again in the negative direction with a speed set by P2-
25 until the home sensor state transition from invalid to valid is detected, then the motor stops, Homing
has been finished.

Position B: If homing starts and the home sensor is valid, the motor moves in the positive direction with
a speed set by P2-25 until the logic state of home sensor changes to invalid, then changes direction
and speed, and moves again in the negative direction with a speed set by P2-25 until the home sensor
state transition from invalid to valid is detected, then the motor stops, Homing has been finished.

When receiving this event and the motor completely stops, the drive sets Homing Finished bit of drive's
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status.

7.10.2.26 Method 23: Start Positive Homing, Seek for PLS, Falling-edge of Home Switch's Negative
Side, Reverse on the PLS
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Method 23 is similar to method 7, except that the home position is not dependent on the motor index, it
is dependent only on the home sensor transitions and positive limit switch(PLS) transitions.

When using homing method 23, the initial direction of movement depends on the logic state of home
sensor when start homing.

If homing starts and the home sensor is invalid, the motor moves in the positive direction with a homing
speed set by P2-24 until one of two possible event occur:

» Position A: When the valid state of home sensor is detected, the motor stops, changes direction and
speed, and moves in the negative direction with a homing speed set by P2-25 until the home sensor
state transition from valid to invalid, where means the falling-edge is detected, then the motor stops,
Homing has been finished.

» Position B: When the valid state of PLS is detected, the motor stops, changes direction and speed,
and moves in the negative direction with a homing speed set by P2-24 until the logic state of home
sensor changes to valid, then reverse to leave away the home sensor. After left the home sensor,
the motor changes direction again and continues to moves in the negative direction with a homing
speed set by P2-25 until the home sensor changes logic state from invalid to valid, and then the
change from valid to invalid state is detected, where means the falling-edge is detected, then the
motor stops, Homing has been finished.

If homing starts and the home sensor is valid(like Position C), the motor moves in the negative

direction with a speed set by P2-25 until home switch changes logic state from valid to invalid, then the

motor stops,Homing has been finished.

When receiving this event and the motor completely stops, the drive sets Homing Finished bit of drive's
status.
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7.10.2.27 Method 24: Start Positive Homing, Seek for PLS, Raising-edge of Home Switch's Negative
Side, Reverse on the PLS
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Method 24 is similar to method 8, except that the home position is not dependent on the motor index, it
is dependent only on the home sensor transitions and positive limite switch(PLS) transitions.

When using homing method 24, the initial direction of movement depends on the logic state of home
sensor when start homing.

If homing starts and the home sensor is invalid, the motor moves in the positive direction with a homing
speed set by P2-24 until one of two possible event occur:

» Position A: When the valid state of home sensor is detected, the motor stops, changes direction and
speed, and moves in the negative direction with a homing speed set by P2-25 until the logic state of
home sensor changes to invalid. After left the home sensor, the motor changes direction again and
moves in the positive direction with a homing speed set by P2-25 until the home sensor changes
logic state from invalid to valid, where means the raising-edge is detected, then the motor stops,
Homing has been finished.

e Position B: When the valid state of PLS is detected, the motor stops, changes direction and speed,
and moves in the negative direction with a homing speed set by P2-24 until the valid state of home
sensor is detected. In this case the motor continues to move in the negative direction as long as
home sensor remain valid. After left the home sensor, the home sensor invalid state is detected, the
motor reverses with a homing speed set by P2-25 until the home sensor changes logic state from
invalid to valid, where means the raising-edge is detected, then the motor stops, Homing has been
finished.

If homing starts and the home sensor is valid(like Position C), the motor moves in the negative
direction with a speed set by P2-25 until home switch changes logic state from valid to invalid. After
left the home sensor, the motor reverses with a homing speed set by P2-25 until the home sensor
changes logic state from invalid to valid, where means the raising-edge is detected, then the motor
stops,Homing has been finished.

When receiving this event and the motor completely stops, the drive sets Homing Finished bit of drive's
status.
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7.10.2.28 Method 25: Start Positive Homing, Seek for PLS, Raising-edge of Home Switch's Positive
Side, Reverse on the PLS
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Method 25 is similar to method 9, except that the home position is not dependent on the motor index, it
is dependent only on the home sensor transitions and positive limit switch(PLS) transitions.

When using homing method 25, the initial direction of movement depends on the logic state of home
sensor when start homing.

If homing starts and the home sensor is invalid, the motor moves in the positive direction with a homing
speed set by P2-24 until one of two possible event occur:

e Position A: The valid state of home sensor is detected. In this case the motor continues to move in
the positive direction with the same speed as long as home sensor remains valid. When the home
sensor invalid state is detected, the motor stops, changes direction and speed, and moves in the
negative direction with a homing speed set by P2-25 until the home sensor state transition from
invalid to valid is detected, where means the raising-edge is detected, then the motor stops, Homing
has been finished.

e Position B: When the valid state of PLS is detected, the motor stops, changes direction and speed,
and moves in the negative direction with a homing speed set by P2-24 until the logic state of home
sensor changes to valid, then reverse to leave away the home sensor. After left the home sensor,
the motor changes direction again and moves in the negative direction with a homing speed set
by P2-25 until the home sensor state transition from invalid to valid is detected, where means the
raising-edge is detected, then the motor stops, Homing has been finished.

If homing starts and the home sensor is valid(like Position C), the motor moves in the positive direction
with a speed set by P2-25 as long as home switch remains valid. When the invalid state is detected,
the motor changes direction again and moves in the negative direction with a homing speed set by
P2-25 until the home sensor state transition from invalid to valid is detected, where means the raising-
edge is detected, then the motor stops, Homing has been finished.

When receiving this event and the motor completely stops, the drive sets Homing Finished bit of drive's
status.
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7.10.2.29 Method 26: Start Positive Homing, Seek for PLS, Falling-edge of Home Switch's Positive
Side, Reverse on the PLS
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Home Sensor Signal

Positive Limit Switch Signal

Method 26 is similar to method 10, except that the home position is not dependent on the motor index,
it is dependent only on the home sensor transitions and positive limit switch(PLS) transitions.

When using homing method 26, the initial direction of movement depends on the logic state of home
sensor when start homing.

If homing starts and the home sensor is invalid, the motor moves in the positive direction with a homing
speed set by P2-24 until one of two possible event occur:

» Position A: When the valid state of home sensor is detected, the motor stops, changes direction and
speed, and moves in the negative direction with a homing speed set by P2-25 until the logic state of
home sensor changes to invalid. After left the home sensor, the motor changes direction again and
continues to moves in the positive direction with a homing speed set by P2-25 until the home sensor
changes logic state from invalid to valid, and then the change from valid to invalid state is detected,
where means the falling-edge is detected, then the motor stops, Homing has been finished.

e Position B: When the valid state of PLS is detected, the motor stops, changes direction and speed,
and moves in the negative direction with a homing speed set by P2-24 until the valid state of home
sensor is detected, then the motor reverses with a homing speed set by P2-25 until the home
sensor changes logic state from valid to invalid, where means the falling-edge is detected, then the
motor stops, Homing has been finished.

If homing starts and the home sensor is valid(like Position C), the motor moves in the positive direction

with a speed set by P2-25 until home switch changes logic state from valid to invalid, where means the

falling-edge is detected, then the motor stops, Homing has been finished.

When receiving this event and the motor completely stops, the drive sets Homing Finished bit of drive's
status.
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7.10.2.30 Method 27: Start Negative Homing, Seek for NLS, Falling-edge of Home Switch's Positive
Side, Reverse on the NLS
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Home Sensor Signal

Negative Limit Switch SignalJ

Method 27 is similar to method 11, except that the home position is not dependent on the motor index,
it is dependent only on the home sensor transitions and negative limit switch(NLS) transitions.

When using homing method 27, the initial direction of movement depends on the logic state of home
sensor when start homing.

If homing starts and the home sensor is invalid, the motor moves in the negative direction with a
homing speed set by P2-24 until one of two possible event occur:

e Position A: When the valid state of home sensor is detected, the motor stops, changes direction and
speed, and moves in the positive direction with a homing speed set by P2-25 until the home sensor
state transition from valid to invalid, where means the falling-edge is detected, then the motor stops,
Homing has been finished.

e Position B: When the valid state of NLS(Negative Limit Switch) is detected, the motor stops,
changes direction and speed, and moves in the positive direction with a homing speed set by
P2-24 until the logic state of home sensor changes to valid, then reverse to leave away the home
sensor. After left the home sensor, the motor changes direction again and moves in the negative
direction with a homing speed set by P2-25 until the home sensor changes logic state from invalid
to valid, and then the change from valid to invalid state is detected, where means the falling-edge is
detected, then the motor stops, Homing has been finished.

If homing starts and the home sensor is valid(like Position C), the motor moves in the positive direction

with a speed set by P2-25 until home switch changes logic state from valid to invalid, then the motor

stops, Homing has been finished.

When receiving this event and the motor completely stops, the drive sets Homing Finished bit of drive's
status.
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7.10.2.31 Method 28: Start Negative Homing, Seek for NLS, Raising-edge of Home Switch's Positive
Side, Reverse on the NLS
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Home Sensor Signal

Negative Limit Switch Signal

Method 28 is similar to method 12, except that the home position is not dependent on the motor index,
it is dependent only on the home sensor transitions and negative limit switch(NLS) transitions.

When using homing method 28, the initial direction of movement depends on the logic state of home
sensor when start homing.

If homing starts and the home sensor is invalid, the motor moves in the negative direction with a
homing speed set by P2-24 until one of two possible event occur:

» Position A: When the valid state of home sensor is detected, the motor stops, changes direction and
speed, and moves in the positive direction with a homing speed set by P2-25 until the logic state of
home sensor changes to invalid. After left the home sensor, the motor changes direction again and
moves in the negative direction with a homing speed set by P2-25 until the home sensor changes
logic state from invalid to valid, where means the raising-edge is detected, then the motor stops,
Homing has been finished.

e Position B: When the valid state of NLS(Negative Limit Switch) is detected, the motor stops,
changes direction and speed, and moves in the positive direction with a homing speed set by P2-
24 until the valid state of home sensor is detected. In this case the motor continues to move in the
positive direction as long as home sensor remain valid. After left the home sensor, the home sensor
invalid state is detected, the motor reverses with a homing speed set by P2-25 until the home
sensor changes logic state from invalid to valid, where means the raising-edge is detected, then the
motor stops, Homing has been finished.

If homing starts and the home sensor is valid(like Position C), the motor moves in the positive direction
with a speed set by P2-25 until home switch changes logic state from valid to invalid. After left the
home sensor, the motor reverses with a homing speed set by P2-25 until the home sensor changes
logic state from invalid to valid, where means the raising-edge is detected, then the motor stops,
Homing has been finished.

When receiving this event and the motor completely stops, the drive sets Homing Finished bit of drive's
status.
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7.10.2.32 \Method 29: Start Negative Homing, Seek for NLS, Raising-edge of Home Switch's Negative
Side, Reverse on the NLS
| ]
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Home Sensor Signal

Negative Limit Switch Signal

Method 29 is similar to method 13, except that the home position is not dependent on the motor index,
it is dependent only on the home sensor transitions and negative limit switch(NLS) transitions.

When using homing method 29, the initial direction of movement depends on the logic state of home
sensor when start homing.

If homing starts and the home sensor is invalid, the motor moves in the negative direction with a
homing speed set by P2-24 until one of two possible event occur:

e Position A: The valid state of home sensor is detected. In this case the motor continues to move in
the negative direction with the same speed as long as home sensor remains valid. When the home
sensor invalid state is detected, the motor stops, changes direction and speed, and moves in the
positive direction with a homing speed set by P2-25 until the home sensor state transition from
invalid to valid is detected, where means the raising-edge is detected, then the motor stops, Homing
has been finished.

e Position B: When the valid state of NLS(Negative Limit Switch) is detected, the motor stops,
changes direction and speed, and moves in the positive direction with a homing speed set by
P2-24 until the valid state of home sensor is detected, then reverse to leave away from the home
sensor. After left the home sensor, the motor changes direction again and moves in the positive
direction with a homing speed set by P2-25 until the home sensor changes logic state from invalid to
valid,where means the raising-edge is detected, then the motor stops, Homing has been finished.

If homing starts and the home sensor is valid(like Position C), the motor moves in the negative
direction with a speed set by P2-25 as long as home switch remains valid. When the invalid state is
detected, the motor changes direction again and moves in the positive direction with a homing speed
set by P2-25 until the home sensor state transition from invalid to valid is detected, where means the
raising-edge is detected, then the motor stops, Homing has been finished.

When receiving this event and the motor completely stops, the drive sets Homing Finished bit of drive's
status.
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7.10.2.33 Method 30: Start Negative Homing, Seek for NLS, Falling-edge of Home Switch's Negative
Side, Reverse on the NLS
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Home Sensor Signal

Negative Limit Switch Signal J

Method 30 is similar to method 14, except that the home position is not dependent on the motor index,
it is dependent only on the home sensor transitions and negative limit switch(NLS) transitions.

When using homing method 30, the initial direction of movement depends on the logic state of home
sensor when start homing.

If homing starts and the home sensor is invalid, the motor moves in the negative direction with a
homing speed set by P2-24 until one of two possible event occur:

» Position A: When the valid state of home sensor is detected, the motor stops, changes direction
and speed, and moves in the positive direction with a homing speed set by P2-25 until the logic
state of home sensor changes to invalid. After left the home sensor, the motor changes direction
again and continues to moves in the negative direction with a homing speed set by P2-25 until the
home sensor changes logic state from invalid to valid, and then the change from valid to invalid
state is detected, where means the falling-edge is detected, then the motor stops, Homing has been
finished.

« Position B: When the valid state of NLS(Negative Limit Switch) is detected, the motor stops,
changes direction and speed, and moves in the positive direction with a homing speed set by P2-24
until the valid state of home sensor is detected, then the motor reverses with a homing speed set by
P2-25 until the home sensor changes logic state from valid to invalid, where means the falling-edge
is detected, then the motor stops, Homing has been finished.

If homing starts and the home sensor is valid(like Position C), the motor moves in the negative
direction with a speed set by P2-25 until home switch changes logic state from valid to invalid, where
means the falling-edge is detected, then the motor stops, Homing has been finished.

When receiving this event and the motor completely stops, the drive sets Homing Finished bit of drive's
status.
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7.10.2.34 Methods 31 and 32: Reserved.

These two homing methods are reserved for future expansion of the homing mode.

7.10.2.35 Method 33: Start Negative Homing, Seek for First Motor Index

[ 1

Motion Trajectory

Motor Index | | | |

The motor moves in the negative direction with a homing speed set by P2-25 until the first motor index
pulse is detected, the motor stops, Homing has been finished.

7.10.2.36 Method 34: Start Positive Homing, Seek for First Motor Index

[ - ]

Motion Trajectory ! >

Motor Index | | | |

The motor moves in the positive direction with a homing speed set by P2-25 until the first motor index
pulse is detected, the motor stops, Homing has been finished.

7.10.2.37 Method 35: Homing on the Current Position

In this Method, the current position is taken to be the home position.

If Home Offset(parameter P2-27) is set, Mechanical Origin = Mechanical Zero + Home Offset

D 1

| Homing Offset |
Negative Limit Mechanical Zero Mechanical Origin Positive Limit
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7.11 Internal Velocity Control

M56S series servo drive supports setting 8 groups of internal speeds, and selects the corresponding
speed group through the external digital inputs. Since the parameters are stored in the driver, the
speed mode can be controlled without analog input.

Servo Drive

CN2

Velocity Start

Internal Speed Select Input 1

Internal Speed Select Input 2

Internal Speed Select Input 3

7.11.1 Set the Control Mode to Internal Velocity

Parameter P1-00 is used to set the main control mode.

Set Value Description

15 Internal Velocity

Software Setting Method
The control mode can also be set through the "Control Mode" interface of the Luna software.

“ Control Mode [No Name (Offline)] =0 = T

Upload Download

Control Mode | Internal Velocity ~

Internal Velodty Control: Speed 1(P2-10) 2,000

»

@

P

4

w
-
+Velodty 7 Internal Velodty Control: Speed 2(P2-11) 10.000 |=
+Velodty 5 5 . = s
ooty 3 Internal Velodity Control: Speed 3(P2-12) | 2p.000 |=
+Wealodty 3
+V§I$‘t: 2 Internal Velodty Control: Speed 4{P2-13) 25000 |[&]|rps -
+Welodty 1
Internal Velodty Control: Speed 5(P2-14) 30,000 [&|rps v
“Velodty 1 =~
“Nelodty 2 i . . -
N 3 Internal Velodity Control: Speed 6(P2-15) | 35.000 |=
Velodty 4 N
Velodty 5 Internal Velodty Control: Speed 7(P2-16) 40.000 = |rps -
eodty 8 [res ]
“Velodty 7 Internal Velocity Control: Speed 8(P2-1. =
Nelodty & ty pe F217) s0.000 5
Jog Acceleration(P2-03) 100.000 |
X
Jog Deceleration(P2-04) 100.000 |
%s Speed ControlClamp Mode(P1-03)
X (®) Speed only () Position over time
Zero Speed Clamp Settings
Legend
Active
Inactive —l_ Zero Speed Width (P5-42) 0.500 = | rps w
Constant Time (P5-40) 10 2 ms
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7.11.2 Digital Inputs Settings

When using the internal velocity mode, it is necessary to set the corresponding function for the digital
inputs. Parameters P5-00 ~ P5-09 are used to set the functions of digital inputs X1 ~ X10.

Setup value and corresponding input
Signals Symbol logic state of P5-00 ~ P5-09. Description
Valid when Closed| Valid when Open
Internal speed select input 1 SPD1 27 28 Internal speed select input 1
Internal speed select input 2 SPD2 29 30 Internal speed select input 2
Internal speed select input 3 SPD3 31 32 Internal speed select input 3
Velocity Start SP-STA 33 34 Start velocity control
Velocity Direction Switch SPD-DIR 35 36 Switch the rotation direction
Note:
The valid logic of internal speed select input must be set to all CLOSED or all OPEN, which cannot be
mixed set.

Software Setting Method
The control mode can also be set through the "Digital 1/0" interface of the Luna software.

(2 Digital 170 =[]

Upload Download : Restare

Digital Input | Digital Output

Status Mame Function Input Filter Pin
© x1 [cowLimit | @ whendosed (O whenopen | FI | [NotUsed] cN2-8
© x2 [owlLimit | @ whendosed O whenopen | FI | [NotUsed] cN2-9
O x3 | Zero Speed Clamp ~ | (®) when dosed () when open FI | [MotUsed] CN2-26
O x4 [Emergenystop ~| @ whendosed (O whenopen | FI | [NotUsed] cN2-27
O x5 | Internal Speed Select Input 1 ~ | (®) when dosed (O) when open FI | [MotUsed] CN2-28
O ¥ | Servo Enable w | (@) when dosed (C) when open FI | [MotUsed] CMN2-29
Q@ x | Internal Speed Select Input 2 ~ | @ whendosed () when open FI | [MotUsed] CN2-30
O xs | Alarm Reset ~ | (®) when dosed () when open FI | [MotUsed] CN2-31
O x9 | Control Mode Seledt w | (@ when dosed () when open FI | [MotUsed] €CN2-32
@ xw | Internal Speed Select Input 3 ~ | (® whendosed (©) when open FI | [MotUsed] CN2-33

7.11.3 Internal Velocity Settings

Target Speed Setting
Parameters P2-10 to P-17 are used to set 8 different speeds of the internal velocity mode.

Parameters | SCL Com. Description Default Range Unit
P2-10 JC1 Internal Velocity Control: Speed 1 0 -100 ~ 100 rps
pP2-11 JC2 Internal Velocity Control: Speed 2 10 -100 ~ 100 rps
p2-12 JC3 Internal Velocity Control: Speed 3 20 -100 ~ 100 rps
pP2-13 JC4 Internal Velocity Control: Speed 4 25 -100 ~ 100 rps
pP2-14 JC5 Internal Velocity Control: Speed 5 30 -100 ~ 100 rps
p2-15 JC6 Internal Velocity Control: Speed 6 35 -100 ~ 100 rps
pP2-16 JC7 Internal Velocity Control: Speed 7 40 -100 ~ 100 rps
p2-17 JC8 Internal Velocity Control: Speed 8 50 -100 ~ 100 rps

Acceleration and Deceleration Settings
The acceleration is set by parameter P2-03 and the deceleration is set by P2-04.

Parameters | SCL Com. Description Default Range Unit
P2-03 JA Jog Acceleration 100 0.167 ~ 5000 rps/s
P2-04 JL Jog Deceleration 100 0.167 ~ 5000 rps/s
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7.11.4 Input Signal and 8-segment Internal Speed Selection

The correspondences between the logic state of the speed selection input signal and the internal
speed segments are as shown in the figure below.

Speed

+Speed 8
+Speed 7 - - - - - --- - - - --o-------
+Speed 6 [~ = === ====-=-=-—--—-—---—
+Speed 5~ - - - - ---------

+Speed 4 === ==-=--=-=-

+Speed 3
+Speed 2
+Speed 1

-Speed 1
-Speed 2
-Speed 3
-Speed 4
-Speed 5
-Speed 6
-Speed 7 f - —4---p-=-—-=--
-Speed 8

N PR [

SPD2

|

SPD3

ON

7.11.5 Rotation Direction Switching in Internal Velocity Mode

The rotation direction is usually determined by the positve and nagetive of speed command set by
parameters P2-10 to P2-17 in internal velocity control mode.

Since one of the digital inputs set as the SPD-DIR(Velocity Direction Swith) function, the speed
reference takes the absolute value of speed command and the rotation direction are controlled by the
logic state of the SPD-DIR input.

SPD-DIR Configuration
To use torque and Velocity Direction Switch, one of digital inputs needs to be assigned this function.

Signal Type | Signal Symbol | Setup Value | Signal Logic Instructions
35 Closed SPD-DIR input is valid, the motor rotates direction will be changed.
SPD-DIR Open SPD-DIR input is invalid, the motor rotates direction will NOT be changed.
Input 36 Open SPD-DIR input is valid, the motor rotates direction will be changed.
Closed SPD-DIR input is invalid, the motor rotates direction will NOT be changed.
GpP 0 None of digital inputs_ is configured as SPD-DIR function, the rotate direction
is controlled by the sign of speed command.
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The actual rotation direction is determined by the parameters P1-11 (Rotational Direction Setup),
Speed Command, and the input logic of SPD-DIR. The detailed relationship is as follows.

€ None of digital inputs is configured as SPD-DIR function

Value of P1-11 SZi-e{joé?)rzﬁ;d Input logic of SPD-DIR Actual motor rotation direction
0 Positive NONE FUNCTION Cw
0 Positive NONE FUNCTION CCW
0 Negative NONE FUNCTION CCW
0 Negative NONE FUNCTION CW
1 Positive NONE FUNCTION CCW
1 Positive NONE FUNCTION CWwW
1 Negative NONE FUNCTION Cw
1 Negative NONE FUNCTION CCw

€ One of digital inputs is configured as SPD-DIR function:

P2-1 P2-17 . . . .
Value of P1-11 Oto Input logic of SPD-DIR Actual motor rotation direction
Speed Command
0 Positive Invalid
CW
0 Negative Invalid
0 Positive Valid
CCWwW
0 Negative Valid
1 Positive Invalid
CCwW
1 Negative Invalid
1 Positive Valid
CW
1 Negative Valid
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8 Parameter Settings

8.1 Parameter Definitions
The servo drive parameters are divided into six groups.

Group Type Instruction
Group 0: PO-XX PID parameters Set the gain parameters of the servo and related parameters
Group 1: P1-XX Configuration Set or configure various drive functions
Group 2: P2-XX Trajectory Set the parameters related to the internal motion trajectory
Group 3: P3-XX Encoder & Step/Dir Set parameters related to encoder and input/output pulses
Group 4: P4-XX Analog Set parameters related to analog input and output
Group 5: P5-XX 1/0 Set the parameters of digital input and output related functions

8.2 Parameter List
Group 0: PO-XX: PID Parameters

Parameter |Command Description Default Range Unit Type
P0-00 UM Parameter tuning mode 0 0~2 —
P0-01 LY Load type 0 0~10 —
P0-02 NR Load inertia ratio 0 0 ~ 10000 0.011&
P0-03 Kg First rigidity level 5 0~20 —
P0-04 KX Second rigidity level 5 0~20 —
P0-05 KP First position loop gain 52 0 ~ 20000 0.1Hz
P0-07 KD First position loop differential time constant 2000 0 ~ 30000 ms
P0-08 KE First position loop differential filter frequency 20000 0 ~ 40000 0.1Hz
P0-09 KL Speed feedforward gain 10000 -30000 ~ 3000 0.01%
P0O-10 KR Speed feedforward filter frequency 20000 0 ~ 40000 0.1Hz
PO-11 KF First command speed gain 10000 -30000 ~ 3000 0.01%
P0O-12 VP First speed loop gain 183 0 ~ 30000 0.1Hz
P0-13 \ First speed loop integral time constant 189 0 ~ 30000 ms
PO-14 KK Acceleration feedforward gain 3000 0 ~ 10000 0.01%
P0O-15 KT Acceleration feedforward filter frequency 20000 0 ~ 40000 0.1Hz
PO-16 KC First command torque filter frequency 1099 0 ~ 40000 01Hz
PO-17 UpP Second position loop gain 52 0 ~ 20000 0.1Hz
P0-19 ub Second position loop differential time constant 2000 0 ~ 30000 ms
P0-20 UE Second position loop differential filter frequency 15000 0 ~ 40000 0.1Hz
PO-21 UF Second command speed gain 10000 -30000 ~ 3000 0.01%
P0-22 uv Second speed loop gain 183 0 ~ 30000 0.1Hz
P0-23 UG Second speed loop integral time constant 189 0 ~ 30000 ms
P0-24 uc Second command torque filter frequency 1099 0 ~ 40000 01Hz
P0-25 XP Full closed loop - position loop gain 52 0 ~ 20000 0.1Hz
P0-27 XD Full closed loop - position loop differential time constant 2000 0 ~ 30000 ms
P0-28 XE Full closed loop - position loop differential filter frequency 15000 0 ~ 40000 0.1Hz
P0-29 XF Full closed loop - command speed gain 10000 -30000 ~ 3000 0.01%
P0-30 XV Full closed loop - speed loop gain 183 0 ~ 30000 0.1Hz
P0O-31 XG Full closed loop - speed loop integral time constant 189 0 ~ 30000 ms
P0-32 XC Full closed loop - command torque filter frequency 1099 0 ~ 40000 0.1Hz
P0-33 SD Gain switching condition selection 0 0~4 —
P0-34 PN Gain switching condition - position 0 0~ 2147483647 Pulses
P0-35 VN gain switching condition - speed 0.000 0~ 100 rps
P0-36 TN gain switching condition - torque 10 0 ~ 3000 0.1%
P0-37 SE1 Second gain switches to first gain Delay time 10 0 ~ 10000 ms
P0-38 SE2 First gain switches to second gain Delay time 0 0 ~ 10000 ms
P0-39 LR Speed feedback filter 0 0~3 e
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Group 1: P1-XX: Configurations

Parameter | Command Description Default Range Unit Type
. Effective
P1-00 CM Main Control Mode 21 1,2,7,11,15,21 - immediately
Effective
P1-01 CN Secondary Control Mode 21 1,2,7,11,15,21 - immediately
P1-02 PM Operation Mode When Power-up 10 8~10 -
P1-03 IM Speed Control Clamp Mode 2 1~2 -
P1-04 XM Full Closed-loop Control Switch 0 0,1 -
P1-05 GC Torque Command for Internal Torque 0 -3000 ~ 3000 0.1%
Mode
P1-06 cc 1st Torque Limit 3000 0 ~ 3000 0.1%
P1-07 cv Target Torque Value when Torque 0 0 ~ 3000 0.1%
Value Reached

P1-08 HC Torque Limit for Hard Stop Homing 200 0 ~ 3000 0.1%
P1-09 CL Current Foldback Continuous Time 2000 0 ~ 30000 ms
P1-10 LD Torque Limit Method 1 1~5 -
P1-11 RN Rotational Direction Setup 0 0, 1 -
P1-12 - Reserved - - -
P1-13 PR Communication Protocol 5 1~511 -
P1-14 D Transmit Delay 2 0~20 ms
P1-15 BR RS-485 Baud Rate 1 1~5 -
P1-16 DA RS-485 Address 32 1~32 -
P1-19 ZR Regeneration Resistor Value 200 10 ~ 32000 Q
P1-20 7C Regeneration Resistor Continuous 40 1 ~ 32000 W

Wattage
P1-21 7T Regeneration Resistor Time 1000 0 ~ 8000 ms

Constant
P1-22 PK Key Setting Lock 0 0, 1 -
P1-23 DD Default Display 0 0~20 -
P1-24 MA Alarm Mask 4294967295 | 0 ~ 4294967295 -
P1-25 CX 2nd Torque Limit 3000 0 ~ 3000 0.1%
P1-26 CY 3rd Torque Limit 3000 0 ~ 3000 0.1%
P1-27 cz 4th Torque Limit 3000 0 ~ 3000 0.1%
P1-28 HT Motor Stall protection time 0 0 ~ 30000 ms
P1-29 YW Dynamic Brake Sequence when 0 0-5

Servo Off
P1-30 YR Dynamic Brake Sequence when 0 0-3

Fault Occurs
P1-31 YM Dynamic Brakg Action Time during 500 0 ~ 30000 ms
Deceleration of Servo Off
P1.32 YN Dynamic B_rake Action Time during 0 0 ~ 30000 ms
Deceleration when Fault Occurs
P1-33 oT Missing phase detection switch 0 0~1
P1-34 RT Instantaneous change value of current 1000 0 ~ 3000 0.1%
Rev. 1.0
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Group 2: P2-XX: Trajectory

Parameter |Command Description Default Range Unit Type
P2-00 VM Max Velocity 80 0~ 100 rps
P2-01 AM Max Brake Deceleration 3000 0.167 ~ 5000 rps/s
P2-02 JS Jog Velocity 10 -100 ~ 100 rps
P2-03 JA Jog Acceleration 100 0.167 ~ 5000 rps/s
P2-04 JL Jog Deceleration 100 0.167 ~ 5000 rps/s
P2-05 JT Jerk Time 10 0~125 ms
P2-06 VE Point-to-Point Velocity 10 0.0042 ~ 100 rps
P2-07 AC Point-to-Point Acceleration 100 0.167 ~ 5000 rps/s
P2-08 DE Point-to-Point Deceleration 100 0.167 ~ 5000 rps/s
P2-09 VC Point-to-Point Change Velocity 2 0~ 100 rps
P2-10 JC1 Internal Velocity Control: Speed 1 2 -100 ~ 100 rps
pP2-11 JC2 Internal Velocity Control: Speed 2 10 -100 ~ 100 rps
pP2-12 JC3 Internal Velocity Control: Speed 3 20 -100 ~ 100 rps
P2-13 JC4 Internal Velocity Control: Speed 4 25 -100 ~ 100 rps
P2-14 JC5 Internal Velocity Control: Speed 5 30 -100 ~ 100 rps
pP2-15 JC6 Internal Velocity Control: Speed 6 35 -100 ~ 100 rps
P2-16 JC7 Internal Velocity Control: Speed 7 40 -100 ~ 100 rps
pP2-17 JC8 Internal Velocity Control: Speed 8 50 -100 ~ 100 rps
P2-18 HAL Homing Acceleration/Deceleration 100 0.167 ~ 5000 rps/s
p2-21 - Reserved- - - -
P2-24 HV1 Homing Velocity 1 10 0.0042 ~ 100 rps
P2-25 HVv2 Homing Velocity 2 1 0.0042 ~ 100 rps
P2-27 HO Homing Offset 0 f;ﬂ;‘igggz; pulses
P2-28 KJ Jerk Filter 0 0 ~ 1000 ms
P2-29 FF Interpolation Filter 10 0~125 ms
P2-30 VT Velocity Limit of Torque Control 80 0~ 100 rps
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Group 3: P3-XX: Encoder & Step/Dir

Parameter |Command Description Default Range Unit Type
P3-00 EN Electronic Gear Ratio - Numerator 32000 1~ 2147483647 -
P3-01 EU Electronic Gear Ratio - Denominator 32000 1~ 2147483647 -
P3-02 Sz Pulse Input Noise Filter 2 0 ~ 32000 0.1ps
P3-03 PT Pules Input Setting 9 0~31
P3-04 PF Position Error Limit 100000 0~ 2147483647 pulses
P3-05 EG Command Pulses per revolution 10000 200 ~ 131072 pulses/rev
P3-06 PV Second Encoder Direction 0 0~1 -
P3-07 - Reserved - - -
P3-08 - Reserved - - -
P3-09 XT Hybrid Deviation Clear Setting 10 1~100 rev
P3-10 XO Hybrid Deviation Fault Threshold 100000 0 ~ 2147483647 pulses
P3-11 XR Second Encoder Resolution 10000 200 ~ 100000 pulses/rev
pP3-12 PO Pulses Output Mode 1 0~ 256 -
P3-13 ON Pulses Output Gear Ratio - Numerator 10000 0~ 13107200 -
P3-14 oD Pulses Output Gear Ratio - Denominator 131072 0~ 13107200 -
P3-15 ES Absolute Encoder Usage 1 0~3 -
P3-16 PU Electronic Gearing Switch 0 0~1 -

Group 4: P4-XX: Analog

Parameter | Command Description Default Range Unit Type

P4-01 AG Analog Input Velocity Gain 50 0~ 100 rps/10V

P4-02 AN Analog Input Torque Gain 1000 0 ~ 3000 0.1%

P4-03 AV1 Analog Input 1 Offset 0 -10000 ~ 10000 mV

P4-04 AV2 Analog Input 2 Offset 0 -10000 ~ 10000 mV

P4-05 AD1 Analog Input 1 Dead-band 0 0~ 255 mV

P4-06 AD2 Analog Input 2 Dead-band 0 0~ 255 mV

P4-07 AF1 Analog Input 1 Filter 1000 0 ~ 2000 0.1Hz

P4-08 AF2 Analog Input 2 Filter 1000 0 ~ 2000 0.1Hz

P4-09 AT1 Analog Input 2 Threshold 5000 -10000 ~ 10000 mV

P4-10 AT2 Analog Input 2 Threshold 5000 -10000 ~ 10000 mV

P4-11 FA1 Velocity Limit Setting of Torque Control 1 0~1

P4-16 0s1 Analog Output 1 Scale 1000 1~ 32000

P4-17 0S2 Analog Output 2 Scale 1000 1~ 32000

P4-18 XAl Analog Output 1 Function 0 0~5

P4-19 XA2 Analog Output 2 Function 0 0~5
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Group 5: P5-XX: I/0 Configuration

Parameter |Command Description Default Range Unit Type
P5-00 MU1 Digital Input 1 Function 0~ 46 -
P5-01 MU2 Digital Input 2 Function 0~ 46 -
P5-02 MU3 Digital Input 3 Function 0~46 -
P5-03 MuU4 Digital Input 4 Function 0~46 -
P5-04 MU5 Digital Input 5 Function 0~46 -
P5-05 MUG6 Digital Input 6 Function 0~ 46 -
P5-06 MU7 Digital Input 7 Function 0~46 -
P5-07 MU8 Digital Input 8 Function 0~46 -
P5-08 MU9 Digital Input 9 Function 0~46 -
P5-09 MUA Digital Input 10 Function 0~46 -
P5-12 MO1 Digital Output 1 Function 0~34 -
P5-13 MO2 Digital Output 2 Function 0~34 -
P5-14 MO3 Digital Output 3 Function 0~34 -
P5-15 MO4 Digital Output 4 Function 0~34 -
P5-16 MO5 Digital Output 5 Function 0~34 -
P5-17 MO6 Digital Output 6 Function 0~34 -
P5-24 BD Move Command Delay Time after Brake Release 200 0 ~ 32000 ms
P5-25 BE Servo-off Delay Time after Brake Engagement 200 0 ~ 32000 ms
P5-27 HX Home Sensor 5 1~10 -
P5-28 Fl1 Digital Input 1 Filter 1 0 ~ 8000 ms
P5-29 Fl2 Digital Input 2 Filter 1 0 ~ 8000 ms
P5-30 FI3 Digital Input 3 Filter 1 0 ~ 8000 ms
P5-31 Fl4 Digital Input 4 Filter 1 0 ~ 8000 ms
P5-32 FI5 Digital Input 5 Filter 1 0 ~ 8000 ms
P5-33 FI6 Digital Input 6 Filter 1 0 ~ 8000 ms
P5-34 FI7 Digital Input 7 Filter 1 0 ~ 8000 ms
P5-35 FI8 Digital Input 8 Filter 1 0 ~ 8000 ms
P5-36 FI9 Digital Input 9 Filter 1 0 ~ 8000 ms
P5-37 FIA Digital Input 10 Filter 1 0 ~ 8000 ms
P5-38 PL Dynamic Follow Error Threshold 10 0 ~ 2147483647 pulses
P5-39 PD In-position Output Threshold 40 0 ~32000 pulses
P5-40 PE Time Constant of Motion Output Condition 10 0 ~ 30000 ms
P5-41 TT Pulse Complete Timing 2 0 ~ 20000 ms
P5-42 yAY, Zero Speed Width 0.5 01~2 rps
P5-43 VR Speed Coincidence Width 0.1 0~ 100 rps
P5-44 \\Y Target Value of AT-speed Output 10 0~ 100 rps
P5-45 TV Torque Reach Width 10 0 ~ 3000 0.1%
P5-46 DG Near Target Position 10000 gﬂéigggz; pulses
P5-47 LP Positive Software Limit 0 3%13322217 pulses
P5-48 LM Negative Software Limit 0 f;‘ﬂ;‘igggz; pulses
P5-49 HE Homing Method 1 -4 ~ 40 -
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8.3 Parameter Description
8.3.1 Group PO-XX: PID Parameters

Parameter | Command Description Default Range Unit Contol mode

P0-00 UM Tuning Mode Selection 0 0~2 P ‘ Y ‘ T ‘ F

The servo drive provides three gain tuning modes for gain parameters tuning.

Set value Tuning Mode Description Note
0 No Tunin Increase or decrease the mechanical The mechanical stiffness level is only set by P0-03.
9 stiffness level by setting P0-03. Modification other gain parameters is invalid.

After Auto-tuning is finished, parameters P0-03 and
P0-02 could be modified to optimize the system's
performance.

Modification other gain parameters is invalid.

Performing Auto-tuning, the servo system will
1 Auto Tuning estimate the load inertia ratio and set the best
mechanical stiffness level automatically.

Set the tuning mode to "Fine Tuning", all gain
2 Fine Tuning parameters can be modified to optimize the
response of the system.

Parameter | Command Description Default Range Unit Contol mode
P0-01 LY Load Type 0 0~10 P ‘ Y ‘ T ‘ F

Set the current load type.
Setting the load type is conducive to accurate identification and optimization of system gain parameters.

Set value Load Type Description

0 General Type Horizontally placed ball-screw, Turntable, etc..

Ball-screw load mounted horizontally on a marble

L Stiffness Type base. Horizontally placed turntable, etc.
2 Flexible Type Belt load, etc..
Parameter | Command Description Default Range Unit Contol mode
P0-02 NR Load Inertia Ratio 0 0 ~ 10000 0.01fZ% | P ‘ v ‘ T ‘ F

Set the ratio of load inertia to motor rotator inertia.

The load inertial ratio can be indentified in real time when auto-tuning is in progress, and it will be automatically saved after
auto-tuning is completed.

If the load inertial ratio is set correcttly, PO-05 can represent the system response accurately.

Parameter | Command Description Default Range Unit Contol mode
P0-03 Kg 1st mechanical Stiffness Level 5 1~20 --- P ‘ \Y, ‘ T ‘ F

The first stiffness level. You can set this while the tuning mode is set to Auto-tuning.
Increase this value can enhance the velocity response and servo stiffness. If set the value too high, it may cause vibration

and noise.
Parameter | Command Description Default Range Unit Contol mode
P0-04 KX 2nd mechanical Stiffness Level 5 1~20 --- P ‘ \Y, ‘ T ‘ F

The second stiffness level.Increase this value can enhance the velocity response and servo stiffness. If set the value too
high, it may cause vibration and noise.

When gain switch function is actived, the second stiffness level will take effect due to conditions. Refer to Chapter 7.1.6
Gain Select for details.
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Parameter | Command Description Default Range Unit Contol mode
P0-05 KP 1st Position Loop Gain 52 0 ~ 20000 0.1Hz | P ‘ \% ‘ T ‘

Set the rigidity gain of position control.

0 means not used, and 20000 means the proportional action is maximized.

Increasing this parameter can improve the responsiveness of the system, reduce the position error, and shorten the positioning time.
When the position loop proportional gain is too small, the system will not respond fast enough and the position error will decrease slowly.
However, if it is set too large, it may cause vibration.

The algorithm control block diagram of the position loop is as follows:

— Velodty Ref,. —» PO-10 —® PO-09 —

Velocity FF Cut-off Freq.  Velodity FF Gain
PO-08 = P0-07
dt
Deri Cut-off Freg. Deri Gain
—
+ Integrator Gain +
—— Position Ref. PO-05 Velodty Cmd —#
i Proportion Gain
Position Feedback
Parameter | Command Description Default Range Unit Contol mode
P0-07 KD 1st Position Loop Derivative Time Constant 0 0 ~ 30000 ms P ‘ \% ‘ T ‘

The derivative time constant of Position Loop in the PID control algorithm.

Setting to zero means that derivative function is not used. The smaller the set value, the stronger the effect of derivative term.

Running a motor with a pure PI controller the motor would overreact to small errors, creating ever large errors,ultimately becoming
unstable. If know what the motor is going to do before it do it, you could prevent this.

A motor drive can control a motor better if it examines the rate of change of the position error and includes that in its torque calculation. For
example, if the motor has error, but the error is decreasing, back off on the torque.

When the system's ability to suppress vibration is insufficient, there will be obvious vibrations during the acceleration/deceleration, cruising
and stopped. This vibrations has a decreasing trend and eventually stabilizes.

@ When the set value of the derivative time constant (KD) is reasonable, the system's ability to suppress vibration is significantly
enhanced, and it tends to stabilize quickly.

@ When the derivative time constant (KD) is set too small, the motion system will be too sensitive, easily vibrate and generate noise.

Parameter | Command Description Default Range Unit Contol mode
P0-08 KE 1st Position Loop Derivative Filter 20000 0 ~ 40000 0.1Hz | P ‘ \% ‘ T ‘

Set the low-pass filter for the first derivative time constant of position loop .

Set to zero means the low-pass filter does not take effect.

This filter is a single-output low-pass filter,which is used to filter the derivative output of the PID controller. When setting this value, the cutoff
frequency needs to be considered. The default value of 20000 can be used in most applications.

For a load with a large inertia ratio, it's necessary to increase the position loop gain(P0-05) and reduce the derivative time constant to obtain
a good performance. However, excessive gain value may cause jitter, and it's necessary to reduce the derivative low-pass filter P0-08 to
prevent jitter and suppress the noise caused by derivative gain.

Rev. 1.0 236

02/19/2024 @ 400-820-9661



M56S RS-485 Type User Manual

Parameter | Command Description Default Range Unit Contol mode
P0-09 KL Velocity Feedforward Gain 10000 -30000 ~ 3000 | 0.01% |P ‘ \% ‘ T ‘ F

The value of the reference speed generated by the position loop calculation in the internal trajectory planning and the ratio of this parameter is

added to the speed command generated by the position loop, which can reduce the position error and speed error and improve the response
speed of the system.

As can be seen from the figure below, when the command speed and position loop gain remain unchanged, increasing the speed feedforward
gain will reduce the following position deviation during the movement.

Speed B
- - - EWnEE
REATRISEE10%) SR

........... UBRE

In the servo algorithm, speed feedforward is used in combination with speed feedback to increase the suppression capability. The feedforward
value is generated by &quot;trajectory calculation&quot;. If the speed feedforward gain is increased, if the servo motor runs well, the
calculated speed value of the motor will match the actual speed value, and a shorter positioning time and smaller position following error can

be obtained.
Speed Speed
= = = Target Curve = = = Target Curve
Actual Curve Actual Curve
—>
BRIt (ERERERIRE BRI SEE AR
g—h‘ Time N L Time
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Parameter | Command Description Default Range Unit | Contol mode
PO-10 KR Velocity Feedforward Filter 20000 0 ~ 40000 0.1Hz | P ‘ \% ‘ T ‘ F
Sets the low pass filter for velocity feedforward.
0 means no filtering effect.
Parameter | Command Description Default Range Unit Contol mode
PO-11 KF 1st Velocity Command Gain 10000 -30000 ~ 3000 | 0.01% | P ‘ \% ‘ T ‘

As motor power per size has gone up so has the size of the loads. As more performance is asked of the servo motor we may need to add
more damping. Velocity feedback has been added to the M56S servo drive to provide greater damping for the larger loads.

This term adds in the motor actual Velocity as negative feedback and usually works in conjunction with the Velocity Feedforward term (See
above). If the velocity of the motor matches what is expected no feedback value is generated. If however the velocity's do not match the
negative feedback helps to "damp" the differences in velocity. Typically both terms are set to the same value.

— Acceleration —»| PO-15 5 PO-14

Acceleration FF Cut-off Freq.  Inertia FF Gain
+
+

ﬂ» Po-13 | PO-12

Integrater Gain Proportion Gain

Velocity Cmd Gain

+

— Velocity Cmd Torque Cmd  —

PO-39

Velodty Feedback ——»

Velocity Feedback Filter
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Parameter | Command Description Default Range Unit Contol mode

PO-12 VP 1st Velocity Loop Gain 183 0 ~ 30000 0.1Hz |P ‘ Vv ‘ T ‘

The stiffness gain of the Velocity Loop in the PID control algorithm.

The simplest part of the Velocity Loop is the proportional gain, or VP, term. The drive applies current to the motor in direct proportion to the
error. For example, if a motor is not moving, and the shaft is turned by hand or some other force, the drive will increase the motor current until
the motor returns to "0" speed. The faster the motor is moved from "0" speed, the more the opposing torque will increase. The VP term (also
called VP gain) governs how much torque will be applied for a given amount of velocity error (Vn). In general, more load inertia or load friction,
requires more torque and therefore a higher VP gain.

To improve the overall response of the servo system and to reduce position following error, it is necessary to increase the speed loop gain
value. Setting the value too high will cause vibration.The response frequency of the speed loop must be 4—6 times higher than the response
frequency of the position loop; otherwise, the machinery might vibrate or it might cause overshoot when positioning

When P0-02 (auto estimation or manually set value) is equal to the real inertia ratio (JL/ JM), the real speed loop frequency response is the
value set by P0-12.

Parameter | Command Description Default Range Unit Contol mode

PO-13 \Y| 1st Velocity Loop Integral Time Constant 189 0 ~ 30000 ms P ‘ \% ‘ T ‘

Set the Integral Time Constant of the Velocity Loop. The Integral gain will not take effect when the value is set to zero.

If only proportional gain is working without integral gain, the error is hard to decrease to zero quickly, or it may take long time to get zero. The
integral time constant accumulates all errors and takes effect together with the proportional gain. A smaller integral time constant (VI) setting
can improve the response and responsiveness of the servo system and reduce the following error.

The smaller the set value, the stronger the integral gain. If the set value of the integral time constant (V1) is too small, the excessive rigidity of
the system will cause vibration and noise of the entire servo system. This vibration and noise occurs during the entire movement process, and
it is always in an oscillating state, which cannot be stabilized.

Parameter | Command Description Default Range Unit Contol mode

PO0-14 KK Acceleration Feedforward Gain 3000 0 ~ 10000 0.01% |P ‘ \% ‘ T ‘ F

Acceleration feedforward gain in servo control. The Acceleration Feedforward does not work when set the value to zero. Set to
10000 means that the feedforward effect is maximized.

A larger load usually comes larger load inertia ratio, and a larger inertia can be controlled more easily by estimating the torque
required by the system. The acceleration feedforward gain obtains an acceleration value according to the required torque

to perform feedforward control and eliminate the following error. The gain coefficient can significantly improve the dynamic
response during acceleration and deceleration by giving the open-loop control current of a certain load under a certain

acceleration.
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The acceleration feedforward gain coefficient can significantly improve the dynamic response during acceleration and deceleration by giving
an open-loop control current for a certain load under a certain acceleration.

Parameter | Command Description Default Range Unit Contol mode

P0-15 KT Acceleration Feedforward Filter 20000 0 ~ 40000 0.1Hz P ‘ \% ‘ T ‘ F

The low-pass filter of Acceleration Feedforward Gain(P0-14). The filter does not work when set the value to zero.
The filter is a single-output low-pass filter used to filter the output of the acceleration feedforward gain. The smaller the value, the lower the
filtering frequency and the more obvious the filtering effect. The default value of 20000 can be used in most situations.
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Parameter | Command Description Default Range Unit Contol mode
PO-16 KC 1st Torque Command Filter 1099 0 ~ 40000 0.1Hz |P ‘ \% ‘ T ‘

Filter the command torque of Current Loop.

The filter is a single-output low-pass filter, which is used to filter the output of the PID controller (that is, the reference current). When setting
this value, consider the cutoff frequency required for system operation. The default value of 1099 can be used in most applications.

Used in some particular applications, such as:

1) There are vibration with audible noise in the mechanical system. You can try reducing this value.

2) There is a mechanical resonance, the low-pass filter cutoff frequency can be set below the resonance frequency point so that the output
of the control loop will not excite the resonance.

3) In a large inertia load system, increasing the position loop gain KP can obtain a good system response. However, excessive gain will
cause jitter, and this filter could be used to be reduced to prevent jitter and vibration.

Current Current

Notch Notch
— TorqueCmd —# PO-16  —» oty % Fier2e4 ™ imit " Control

Torque command LPF

Parameter | Command Description Default Range Unit Contol mode
PO-17 UpP 2nd Position Loop Gain 52 0 ~ 20000 0.1Hz |P ‘ \% ‘ T ‘ F

The second group of Proportional Gain for the Position Loop in the PID control algorithm. Refer to parameter P0O-05.
For the first group/second group gain switching function, please refer to Chapter 7.1.6 Gain Switching.

Parameter | Command Description Default Range Unit Contol mode
P0O-19 ubD 2nd Position Loop Derivative Time Constant 2000 0 ~ 30000 ms P ‘ \% ‘ T ‘ F

The second group of Derivative time constant of Position Loop in the PID control algorithm. Refer to parameter P0O-07.
For the first group/second group gain switching function, please refer to Chapter 7.1.6 Gain Switching.

Parameter | Command Description Default Range Unit Contol mode
P0-20 UE 2nd Position Loop Derivative Filter 15000 0 ~ 40000 0.1Hz |P ‘ \% ‘ T ‘ F

Set the low-pass filter for the second group of derivative time constant. Refer to parameter P0-08.
For the first group/second group gain switching function, please refer to Chapter 7.1.6 Gain Switching.

Parameter | Command Description Default Range Unit Contol mode
PO-21 UF 2nd Velocity Command Gain 10000 -30000 ~ 3000 | 0.01% |P ‘ \Y ‘ T ‘ F

Set the second group of Velocity Command Gain. Refer to parameter PO-11.
For the first group/second group gain switching function, please refer to Chapter 7.1.6 Gain Switching.

Parameter | Command Description Default Range Unit Contol mode
P0-22 uv 2nd Velocity Loop Gain 183 0 ~ 30000 0.1Hz |P ‘ \% ‘ T ‘ F

Set the second group of the Proportional Gain for the Velocity Loop in the PID control algorithm. Refer to parameter P0O-12.
For the first group/second group gain switching function, please refer to Chapter 7.1.6 Gain Switching.

Parameter | Command Description Default Range Unit Contol mode
P0-23 UG 2nd Velocity Loop Integral Time Constant 189 0 ~ 30000 ms P ‘ \% ‘ T ‘ F

Set the second group of the Integral Time Constant of the Velocity Loop. Refer to parameter PO-13.
For the first group/second group gain switching function, please refer to Chapter 7.1.6 Gain Switching.

Parameter | Command Description Default Range Unit Contol mode
P0-24 uc 2nd Torque Command Filter 1099 0 ~ 40000 01Hz P ‘ \% ‘ T ‘ F

Set the second group of low-pass filter for the torque command of Current Loop. Refer to parameter P0-16.
For the first group/second group gain switching function, please refer to Chapter 7.1.6 Gain Switching.

Parameter | Command Description Default Range Unit Contol mode
P0-25 XP Full Closed-loop Position Loop Gain 52 0 ~ 20000 0.1Hz |P ‘ \% ‘ T ‘ F

Set the Position Loop Proportional Gain in Full Closed-loop control mode. Refer to parameter P0-05.
For the first group/second group gain switching function, please refer to Chapter 7.1.6 Gain Switching.

Rev. 1.0
850- 239
@ 400-820-9661 02/19/2024



M56S RS-485 Type User Manual

Parameter | Command Description Default Range Unit Contol mode

Full Closed-loop Position Loop Derivative
Time Constant

P0O-27 XD 2000 0 ~ 30000 ms P |V |T |F

Set the Derivative Time Constant of Position Loop in Full Closed-loop control mode. Refer to parameter P0-07.
For the first group/second group gain switching function, please refer to Chapter 7.1.6 Gain Switching.

Parameter | Command Description Default Range Unit Contol mode
PO-28 XE Full Closed-loop Pl(:)iTtl(ta_I?n Loop Derivative 15000 0 ~ 40000 01Hz |P |v |T | E

Set the low-pass filter of Derivative Time Constant in Full Closed-loop control mode. Refer to parameter P0O-08.
For the first group/second group gain switching function, please refer to Chapter 7.1.6 Gain Switching.

Parameter | Command Description Default Range Unit Contol mode
P0-29 XF Full Closed-loop Velocity Command Gain 10000 -30000 ~ 3000 | 0.01% |P ‘ \% ‘ T ‘ F

Set the Velocity Command Gain in Full Closed-loop control mode. Refer to parameter PO-11.
For the first group/second group gain switching function, please refer to Chapter 7.1.6 Gain Switching.

Parameter | Command Description Default Range Unit Contol mode
P0-30 XV Full Closed-loop Velocity Loop Gain 183 0 ~ 30000 0.1Hz | P ‘ \% ‘ T ‘ F

Set the Proportional Gain of the Velocity Loop in Full Closed-loop control mode. Refer to parameter P0O-12.
For the first group/second group gain switching function, please refer to Chapter 7.1.6 Gain Switching.

Parameter | Command Description Default Range Unit Contol mode

Full Closed-loop Velocity Loop Integral
Time Constant

PO-31 XG 189 0 ~ 30000 ms P |V |T |F

Set the Integral Time Constant of the Velocity Loop in Full Closed-loop control mode. Refer to parameter PO-13.
For the first group/second group gain switching function, please refer to Chapter 7.1.6 Gain Switching.

Parameter | Command Description Default Range Unit Contol mode
P0-32 XC Full Closed-loop Torque Command Filter 1099 0 ~ 40000 0.1Hz |P ‘ \% ‘ T ‘ F
Set the low-pass filter for the torque command of Current Loop in Full Closed-loop control mode. Refer to parameter PO-16.
For the first group/second group gain switching function, please refer to Chapter 7.1.6 Gain Switching.
Parameter | Command Description Default Range Unit Contol mode
P0-33 SD Automatic Gain Swiching Method 0 0~4 — P ‘ V ‘ T ‘ F
Parameter P0-33 is used to set the method of automatic gain switching.
Setup Value Conditions Swithing Delay Time
O(Default) Fix at 1st Gain Group -
) Condition for switching to 2nd Gain Group: Absolute Position following error = P0-34 P0O-38
Condition for switching to 1st Gain Group: Absolute Position following error < P0-34 P0-37
) Condition for switching to 2nd Gain Group: Absolute value of motor speed = P0-35 P0-38
Condition for switching to 1st Gain Group: Absolute value of motor speed < P0-35 P0-37
3 Condition for switching to 2nd Gain Group: Absolute value of motor torque = P0-36 P0-38
Condition for switching to 1st Gain Group: Absolute value of motor torque < P0-36 P0-37
4 Condition for switching to 2nd Gain Group: the positioning is not completed. P0-38
Return to 1st Gain Group: the positioning is kept in completed. P0-37
P0-33
Switch?ng condition
1st Gain Group is met. Delay time for switching from the 2nd Gain Group
P0-05 _— 1st Gain Group to 2nd Gain Group _— P0-17
P0-07 P0-38 PO-19
P0-08 P0-20
P0O-11 P0-21
P0-12 P0-22
P0-13 P0-23
P0-16 Delay time for switching from the P0-24
% 2st Gain Group to 1nd Gain Group
P0-37 P0-33
Switching condition
is not met.
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Parameter | Command Description Default Range Unit Contol mode
P0-34 PN Gain Switch W|thCPr:)asr|]t;oen Error Condition 0 0~ 2147483647 Pulses |P |V |T |E

Gain switch condition: Absolute Position Following Error.

When P0-33(Gain Swiching Method) is set to "1", this parameter is used to set the jugement condition for gain switch.
If the absolute position following error is greater than the set value of P0-34, switch to 2nd Gain Group.

If the absolute position following error is smaller than the set value of P0-34, switch to 1st Gain Group.

Parameter | Command Description Default Range Unit Contol mode
P0-35 VN Gain Switch wnh&eﬁt\:gleSpeed Condition 0.000 0~ 100 ps P lv IT IF

Gain switch condition: Absolute value of motor speed.

When P0-33(Gain Swiching Method) is set to "2", this parameter is used to set the jugement condition for gain switch.
If the absolute motor speed is greater than the set value of P0O-35, switch to 2nd Gain Group.

If the absolute motor speed is smaller than the set value of P0-35, switch to 1st Gain Group.

Parameter | Command Description Default Range Unit Contol mode
P0-36 ™ Gain Switch Wlthé\r]c;L:]zleTorque Condition 10 0 ~ 3000 0.1% plvIT |F

Gain switch condition: Absolute value of motor output torque.

When P0-33(Gain Swiching Method) is set to "3", this parameter is used to set the jugement condition for gain switch.
If the absolute motor torque is greater than the set value of P0-36, switch to 2nd Gain Group.

If the absolute motor torque is smaller than the set value of P0-36, switch to 1st Gain Group.

Parameter | Command Description Default Range Unit Contol mode
P0-37 SE1 Gain Switching Delay Time 1 10 0 ~ 10000 ms P ‘ \% ‘ T ‘ F
Parameter | Command Description Default Range Unit Contol mode
P0-38 SE2 Gain Switching Delay Time 2 10 0 ~ 10000 ms P ‘ \% ‘ T ‘ F

To avoid jitter caused by immediate gain switch, parameters P0-37 and P0-38 define the switch delay in the process of gain switching
between the first gain group and the second gain group.

€ When the switching conditions are not met, the first gain group will gradually switch to the second gain group after the rise time of P0-38
gain switching.

€ When the switching conditions are met, the second gain group will gradually switch to the first gain group after the rise time of P0-37
gain switching.

As shown below.

Met — — — —

|

!

I

v \
Switching Condition ‘
NOT MET }
\

Effective Gain

Gain Group 2 Gain Group 2

Lower gain ‘ Lower gain

Switch delay time from
Group 2 to Group 1

Switch delay time from
Group 1 to Group 2

P0-37 P0-38

Parameter | Command Description Default Range Unit Contol mode
P0-39 LR Velocity Feadback Filter 0 0~3 — P ‘ \% ‘ T ‘ F
The low-pass filter for Speed Feedback in Velocity Loop.
Setup Value Low-pass Frequency
0 Not used
1 8KHz
2 2KHz
3 1KHz
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8.3.2 Group P1-XX: Configurations

Parameter | Command Description Default Range Unit | Contol mode
P1-00 CM Main Control Mode 21 1,2,7,11,15,21 - P|V|T|F
Parameter P1-00 is used to set the Main Control Mode of the drive.
Setup Value Control Mode Control Signal Instruction
1 Command Torque Mode Q program commands or | Use communication commands to control the
Modbus commands motor output torque
2 Analog Torque Mode +10~-10V Analog input Use external analog input for torque control
Pulse & Direction
7 Digital pulse position mode CW/CCW Pulse Use digital pulse for position control
A/B quard
11 Analog Speed Mode +10~-10V Analog input Use external analog input for velocity control
15 Internal Multi-speed Mode Digital Inputs Internal 8-segment speed mode
21 Internal command position mode Q program commands or Uge comrn_umcanon commands to control point-to-
Modbus commands point position control.
Parameter | Command Description Default Range Unit | Contol mode
P1-01 CN Secondary Control Mode 21 1,2,7,11,15,21 - P|V|T]|F
Parameter P1-01 is used to set the Secondary Control Mode of the drive.
Setup Value Control Mode Control Signal Instruction
1 Command Torque Mode Q program commands or | Use communication commands to control the
Modbus commands motor output torque
2 Analog Torque Mode +10~-10V Analog input Use external analog input for torque control
Pulse & Direction
7 Digital pulse position mode CW/CCW Pulse Use digital pulse for position control
A/B quard
11 Analog Speed Mode +10~-10V Analog input Use external analog input for velocity control
15 Internal Multi-speed Mode Digital Inputs Internal 8-segment speed mode
21 Internal command position mode Q program commands or Uge comm_umcatlon commands to control point-to-
Modbus commands point position control.
For control mode switching, please refer to Chapter: 7.1.7 Control Mode Select
Parameter | Command Description Default Range Unit | Contol mode
P1-02 PM Operation Mode When Power-up 10 8~10 - PIVIT|F
Parameter P1-02 is used to set the communication mode and servo operation mode after power-up.
Setup Value Power-up Mode
8 Automatically enable the servo drive after power-up, and support Modbus
communication, the Q program is not executed.
9 Automatically enable the servo drive and execute Q program after power-up.
Modbus communication is supported.
10 After power-on, the servo is disabled and the Q program is not executed.
Modbus communication is supported.
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Parameter | Command Description Default Range Unit | Contol mode

P1-03 IM Speed Control Clamp Mode 2 1~2 - PIVI|T|F

You can chose to use the position loop in speed control mode or torque control mode.

Setup Value Mode Description

The position-loop takes effect and the position error is detected in real time in
1 Use the Position-loop speed control mode or torque control mode. When the position error exceeds
the set value of parameter P3-04, a Position Following Error will occur.

2 Speed-loop Only Only Speed-loop takes effect.
Parameter | Command Description Default Range Unit | Contol mode
P1-04 XM Full Closed-loop Control Switch 0 0,1 - PIVI|T|F
Switch of full closed-loop control mode.
Setup Value Description
0 Full closed-loop control is disabled.
1 Full closed-loop control is enabled.
Parameter | Command Description Default Range Unit | Contol mode
P1-05 GC Torque Command for Internal Torque Mode 0 -3000 ~ 3000 0.1% PIVI|T|F

This parameter is used to set the target output torque of motor when using internal torque mode or Modbus communication control mode.

Parameter | Command Description Default Range Unit | Contol mode

P1-06 CC 1st Torque Limit 3000 0 ~ 3000 0.1% PIVI|T|F

Set up the first limit value of the motor output torque.
Refer to Chapter 7.5 Torque Limit for more details.

Parameter | Command Description Default Range Unit | Contol mode

P1-07 CVv Target Torque when Torque Reached 0 0 ~ 3000 0.1% PIVI|T|F

Set the detecting value to output Torque Reach signal.

When the actual motor output torque exceeds the P1-07 and the torque fluctuation is within the range of P5-45, the TQ-REACH signal will
be output.

Refer to Chapter 7.4.7 Torque Reach Output.

Parameter | Command Description Default Range Unit | Contol mode

P1-08 HC Torque Limit for Hard Stop Homing 200 0 ~ 3000 0.1% PIVI|T|F

The homing methods -4 ~ -1,AKA Hard-stop Homing, are manufacturer customized methods that don't need external switch sensor. By
detecting the torque of the motor during the homing process, when the position that the moving load is blocked by the mechanical hard
limit, and the output torque of the motor is equal to the set current threshold, than the motor stops and set the encoder position to zero, this
is the mechanical origin.

The current threshold is set by parameter P1-08(Torque Limit for Hard Stop Homing).

Refer to Chapter 7.10 Homing Mode for more details.
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Parameter | Command Description Default Range Unit | Contol mode

P1-09 CL Current Foldback Continuous Time 0 0 ~ 30000 ms P|VI|IT|F

The servo can provide overlaod torque for a short time, the maximum overload output torque is set by parameter P1-06, and the duration of

overload torque output is by the parameter P1-09.
@ When the duration of overload is greater than P1-09, alarm code (Current Limit) will occur.
@ Too large set value and long-time overload will easily cause the the motor overheat and damage.
@ This function doesn't take effect in Torque Contol Mode.
@ Even if the value is set to "0", alarm code m will not be generated, the servo motor still provides overload torque output for 2

seconds.

# When the r16 alarm occurs, the output torque
is limited to the rated torque of the motor.

# If the reference output torque (that is, the actual
required torque) is still greater than the motor
rated torque, the actual output torque will always
be limited to the motor rated torque.The motor

4 cannot provide overload again.

| # Only when the reference torque is less than

1

|

Torque Output

P1-06 Limit Value

the rated torque of the motor for a period of time,
it can provied overload again.

Motor Rated Torque § — = = = = = = = = = = - — — — — — — — — — —

Current Limit

[ 1
1 1 1
1 1 [ )
T T T Time
1 1 1
1 1 1
1 1 1
! ' output !
Torque Limiting Output No Output No Output
T-LMT 1 1 1 1
1 1 1 1
1 1 1
1 1 1
, \ h Output
Alarm Code r16 No Output ! ! !
T T T
h |

|
The time exceeds the set value of P1-09,
the r16CL alarm will be occurred.

The time has not reached the set
value of P1-09, and no alarm will
be occurred.

After the actual torque is less than
P1-08, the timer will be reset.

Parameter | Command Description Default Range Unit | Contol mode

P1-10 LD Torque Limit Method 1 1~5 ms PIVI|T|F

Parameter P1-10 defines 6 kinds of torque limit methods which are shown as follows.

P1-10
Torque Limit Method

Positive Torque Limit Source Negative Torque Limit Source

0 Register [ Y] Register [ Z ]
1 (Default) Parameter P1-06
2 Parameter P1-06 Parameter P1-25
TQ-LMT input is valid: P1-06
3 TQ-LMT input is invalid: P1-25
4 Analog input 2(AIN2)
: TQ-LMT input is valid: P1-06 TQ-LMT input is valid: P1-25

TQ-LMT input is invalid: P1-26

TQ-LMT input is invalid: P1-27

Refer to Chapter 7.5 Torque Limit for more details.

Rev. 1.0
02/19/2024

244 @ 400-820-9661



M56S RS-485 Type User Manual

Parameter | Command Description Default Range Unit | Contol mode
P1-11 RN Rotational Direction Setup 0 0,1 - PIVI|T|F
Setup the relationship between the direction of command and direction of motor rotation
Setup Value Rotation Direction Description
Rotates Positive Direction
0 at Clockwise Motor rotates CW in response to positive direction
command (CW when viewed from load side shaft end)
b §t° ::acfﬁf,tztizig\éﬁvalsfcmn Motor turns CCW in response to positive direction
1 @ command (CCW when viewed from load
— g side shaft end)
Parameter | Command Description Default Range Unit | Contol mode
P1-12 IF Immediate Format H D,H - PIV|T|F
Data format when using SCL command.
Setup Value Data Format
D Decimal
H Hexadecimal

For example the "IE" command is used to get the current position of the encoder. Suppose the current position value in decimal is "20000",
if this parameter is set to "H", the return value of IP is 4E20 in hexadecimal.

Parameter | Command Description Default Range Unit | Contol mode

P1-13 PR Communication Protocol 5 1~511 - P|VI|IT|F

The serial communication protocol settings. There are a number of settings that can be turned on or off in the PR command. Each setting
is assigned a bit in a 8-bit binary word. The parameter of the PR command is the decimal equivalent of this word. If you send the PR
command without a parameter the drive will respond with the decimal equivalent of the word as well. The different protocol settings and
their bit assignments are shown below.

Bit 0 = Default ("Standard SCL")

bit 1 = Always use Address Character

bit 2 = Ack/Nack

bit 3 = Checksum (RESERVED)

bit 4 = RS-485 Adaptor

bit 5 = 3-digit numeric register addressing

bit 6 = Checksum Type

bit 7 = Little endian or big endian used in MODBUS type drive

bit 8 = Full Duplex in RS-485

Parameter | Command Description Default Range Unit | Contol mode

P1-14 TD Transmit Delay 2 0~20 ms PIV|T|F

The time delay used by the drive when responding to a command that requests a response. Typically this is needed when using the 2-wire
RS-485 interface (Half-duplex). Because the same wires are used for both receive and transmit a time delay is usually needed to allow
transition time.
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Parameter | Command Description Default Range Unit | Contol mode

P1-15 BR RS-485 Baud Rate 1 1-~-5 - P|V|IT|F

The baud rate that takes effect after power-on in serial communication. This value will be saved immediately after being configured but will
not take effect immediately until the next power-on, so the host can configure this value at any time.

Setup Valuse Baud Rate
1 9600bps
2 19200bps
3 38400bps
4 57600bps
5 115200bps
Parameter | Command Description Default Range Unit Contol mode
P1-16 DA RS485 Address 32 1~32 - PIVI|TIF

The drive unique address character for multi-axis RS-485 or Modbus/RTU communications.

Parameter | Command Description Default Range Unit | Contol mode

P1-19 ZR Regeneration Resistor Value 200 10 ~ 32000 Q PIVIT|F

This parameter sets the resistance of the regenerative energy absorption resistor, the drive calculates the discharge power of the resistor
according to the current voltage and this resistance.
The default setup value is the resistance of build-in absorption resistor. When an external resistor is used, a correct value must be set.

Parameter | Command Description Default Range Unit | Contol mode

P1-20 ZC Regeneration Resistor Continuous Wattage 40 1~ 32000 W PIV|T|F

Set the heat dissipation power of the regenerative energy absoption resistor.
The drive calculatesthe power continuously according to the current absorption power and its dissipated power so as to aviod damage to
the absorption resistor.

Parameter | Command Description Default Range Unit | Contol mode

P1-21 ZT Regeneration Resistor Time Constant 1000 0 ~ 8000 ms PIV|T|F

The time of the regenerative resistor can continuously absorb the regenerative energy.
For more details about the regeneation energy, refer to Chapter 4.7 Regenerative Resistor Settings.

Parameter | Command Description Default Range Unit | Contol mode

P1-22 PK Key Setting Lock 0 0,1 - PIVI|T|F

The buttons below the drive LED display panel can be used to modify or set parameters. To prevent misoperation by people who are not
familiar with the servo drive, a key lock function is provided. When the keys are locked, parameters can not be changed by operation panel.

Setpup Value Description
0 Parameters can be changed by Keys
1 Parameters can not be changed by Keys
Note:

When the Keys are blocked, all the parameters except P1-22 CANNOT be changed. This parameter must be set to "0" before changing
other parameters.
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Parameter | Command Description Default Range Unit | Contol mode
P1-23 DD LED Default Display 0 0~20 - PIVI|T|F
Set the content displayed on the LED panel after the drive is power-on.
Status Description Unit
n00 Motor Actual Speed RPM
nol Position Error Pulse
n02 Pulses Input Counter counts
no3 Encoder Feedback Counter counts
no4 Position Command Counter counts
n05 Drive Temperature x0.1C
n06 DC-Bus Voltage x 0.1V
no7 Communications Address
no8 Alarm History 1
no9 Alarm History 2
nl0 Alarm History 3
nll Alarm History 4
nl2 Alarm History 5
nl3 Alarm History 6
nl4 Alarm History 7
nl5 Alarm History 8
nlé Analog Input 1 x 0.001V
nl7 Analog Input 2 x 0.001V
nls Digital Inputs States
nl9 Digital Outputs States
n20 Torque Output percent 0.1%
Parameter | Command Description Default Range Unit | Contol mode
P1-24 MA Alarm Mask 4294967295 |0 ~ 4294967295 - P|V|T]|F
When there are some non-serous warning, the corresponding bits of this parameter can shield these warnings displayed on drive's LED.
When the shield warning is occurred, it will no longer be displayed on the LED.
Parameter | Command Description Default Range Unit | Contol mode
P1-25 CX 2nd Torque Limit 3000 0 ~ 3000 01% |P |V |T | F
Set up the second limit value of the motor output torque.
Refer to Chapter 7.5 Torque Limit for more details.
Parameter | Command Description Default Range Unit | Contol mode
P1-26 CcY 3rd Torque Limit 3000 0 ~ 3000 01% |P |V |T|F
Set up the third limit value of the motor output torque.
Refer to Chapter 7.5 Torque Limit for more details.
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Parameter | Command Description Default Range Unit | Contol mode
P1-27 Ccz 4th Torque Limit 3000 0 ~ 3000 0.1% PIVI|T|F
Set up the fourth limit value of the motor output torque.
Refer to Chapter 7.5 Torque Limit for more details.
Parameter | Command Description Default Range Unit | Contol mode
P1-28 HT Motor Stall protection time 0 0 ~ 30000 ms PIV|T|F

In position control mode or in speed control mode with position loop(for example P1-03 = 1), the drive will keep outputing rated torque if the
motor is stalled, which may cause the motor overheat.

This parameter is used to set the protection time in such situation. When the actual output current is equal to the rated current of the motor
and the time exceeds the setting value of P1-28, an alarm which is Motor Stalled(alarm code r37) will be generated and the drive will be

disabled.
Parameter | Command Description Default Range Unit | Contol mode
P1-29 YV Dynamic Brake Sequence when Servo Off 0 0~5 - P|VI|IT|F

If the servo state changes from servo-on to servo-off, the action mode of dynamic brake is set by P1-29 and the maximum braking time is
set by P1-31.

The braking time refers to the total time for the motor actual speed to decelerate to the threshold speed set by P5-42 when the dynamic
brake takes effect.

The deceleration period means that the actual speed of the motor decelerates from the speed when the dynamic brake takes effect to
within the set value of parameter P5-42, or the deceleration time reaches the set time of P1-31.

. Description
Deceleration period Stopped
0 Decelerate according to the setting of parameter P2-01 Free Run
1 Decelerate according to the setting of parameter P2-01 Dynamic Brake
2 Free Run Free Run
3 Free Run Dynamic Brake
4 Dynamic Brake Free Run
5 Dynamic Brake Dynamic Brake
Parameter | Command Description Default Range Unit | Contol mode
P1-30 YR Dynamic Brake Sequence when Fault Occurs 0 0~3 PIVI|T|F

When the servo fault occurs, the action mode of dynamic brake is set by P1-30 and the maximum braking time is set by

P1-31.
. Description
Deceleration period Stopped

0 Free Run Free Run

1 Free Run Dynamic Brake

2 Dynamic Brake Free Run

3 Dynamic Brake Dynamic Brake
Rev. 1.0
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Parameter | Command Description Default Range Unit | Contol mode
P1-31 YM Dynamic Brakg Action Time during 500 0 ~ 30000 ms PlvITIF
Deceleration of Servo Off
This parameter sets the maximum braking time of dynamic brake during deceleration period after the sevro-off.
When the deceleration time exceeds the setting of P1-31, even if the actual speed is still greater than the setting value of
P5-42, the dynamic brake will stop working to protect the internal braking resistor.
The following figure shows dynamic braking process when P1-29 = 4.
Motor Speed
P5-42 [—=—=—=—=—=——f—-=—=—=-=-—==—=-----
! 1
: : i Time
| I
oy
: I
| [
Y
Enabled ! [
[
Servo-on Status "
| 'Disabled
o
! Acti'}/ating
Dynamic Braking Action !
(P1-29=4) . \
Inactivated !
— :q_
; I
Parameter | Command Description Default Range Unit | Contol mode
P1-32 YN Dynamic Brake Action Time during 0 0 ~ 30000 ms plvITIE
Deceleration when Fault Occurs
This parameter sets the maximum braking time of dynamic brake during deceleration period after the drive gets a fault.
When the deceleration time exceeds the setting of P1-32, even if the actual speed is still greater than the setting value of
P5-42, the dynamic brake will stop working to protect the internal braking resistor.
The following figure shows dynamic braking process when P1-30 = 2.
Motor Speed
P5-42 [------- \
; E : Time
: 1
| [}
| [l
o
Enabled X 1 :
I
Servo-on Status .
! Disabled
1 ! :
! Acti\/ating
Dynamic Braking Action !
(P1-30=2) ) —l |
Inactivated
—-! e
!
P1-32
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Parameter

Command

Description

Default

Range

Unit

Contol mode

P1-33

oT

Phase Lost Detect Switch

0

0~1

P|IV|T|F

Drive's power supply phase loss detection switch.
If this function is turned on, when it is detected that there is a phase loss in the power supply of the drive, an alarm of "Phase loss of main
circuit"(Alarm code r19) will occur.

Setup Value Description
0 Disable
1 Enable
Parameter | Command Description Default Range Unit | Contol mode
P1-34 RT Current Ramp Limit 1000 0 ~ 3000 0.1% P ‘ \Y, ‘ T ‘ F

This parameter sets the current ramp up limit value when the current change instantaneously.
When the servo system detects that the current ramp up exceeds this limit value, a "Motor Collision Alarm" (Alarm code r41)will occur.
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8.3.3 Group P2-XX: Trajectory

Parameter | Command Description Default Range Unit Contol mode
P2-00 VM Max Velocity 80 0~ 100 rps P ‘ \% ‘ T ‘ F

The maximum motor velocity in rev/sec. Used in all control mode to limit the maximumspeed of the drive.
If the actual speed exceeds the set value of P2-00 for 400ms, an alarm of "Motor Over Speed" (Alarm code r12)will occur.

Parameter | Command Description Default Range Unit Contol mode
P2-01 AM Max Brake Deceleration 3000 0.167 ~ 5000 rps/s P ‘ \Y ‘ T ‘ F

The maximum acceleration/deceleration allowed. When the targeted acceleration/deceleration excels the maximum value, the actual
acceleration/deceleration will limit to the maximum value.
Also sets the deceleration rate used when an end-of-travel limit is activated during a move or an emergency stop command is executed.

Parameter | Command Description Default Range Unit Contol mode
P2-02 JS Jog Velocity 10 -100 ~ 100 rps P ‘ \% ‘ T ‘

The speed for Jog moves in internal speed control mode.

Parameter | Command Description Default Range Unit Contol mode
P2-03 JA Jog Acceleration 100 0.167 ~ 5000 rps/s ‘ \% ‘ T ‘

T

The acceleration rate for Jog moves and internal velocity control mode.

Parameter | Command Description Default Range Unit Contol mode
P2-04 JL Jog Deceleration 100 0.167 ~ 5000 rps/s ‘ \Y, ‘ T ‘

o

The deceleration rate for Jog moves and internal velocity control mode.

Parameter | Command Description Default Range Unit Contol mode

P2-05 JT Jerk Time 10 0~125 ms P ‘ \ ‘ T ‘ F

The FIR filter time of internal trajectory planning control command, for example: internal position/velocity/torque control mode, analog
velocity control mode, analog torque control mode and communication command control mode.
The smoothing effect of Jerk Filter to the input command is shown in the figure below.

Speed @ The Jerk Time function will cause a certain delay
pee . to the input command pulse, but it will not affect the
A = - - -TagetCuve | final positioning accuracy.
ofr Actual Curve
S @ The larger the time constant of P2-05 is, the more
of 1 smoothing effect will be, and the command delay
/ Lo will also increase. A reasonable filter time constant
.' ! i . _ should be set according to the actual aoolication.
“— H H PN Time
T T T T=P2-05
Parameter | Command Description Default Range Unit Contol mode
P2-06 VE Point-to-Point Velocity 10 0.0042 ~ 100 rps P ‘ \Y ‘ T ‘ F
The target motor speed for point-to-point move.
Parameter | Command Description Default Range Unit Contol mode
pP2-07 AC Point-to-Point Acceleration 100 0.167 ~ 5000 rps/s P ‘ \Y, ‘ T ‘ F

The acceleration rate used in point-to-point move commands in rev/sec/sec.

Parameter | Command Description Default Range Unit Contol mode

pP2-08 DE Point-to-Point Deceleration 100 0.167 ~ 5000 rps/s P ‘ \ ‘ T ‘ F

The deceleration rate used in point-to-point move commands in rev/sec/sec.
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Parameter | Command Description Default Range Unit Contol mode
P2-09 VC Point-to-Point Change Velocity 2 0~ 100 rps P ‘ \% ‘ T ‘ F

If the internal position control command which suppots point-to-point move with variable speed control, this parameter is used to set the
speed of second stage.

Parameter | Command Description Default Range Unit Contol mode
P2-10 JC1 Internal Velocity Control: Speed 1 2 -100 ~ 100 rps P ‘ \% ‘ T ‘

The first speed setting value for Internal Velocity Control.
For more details about multi-speed control, refer to Chapter 7.11 Internal Velocity Control

Parameter | Command Description Default Range Unit Contol mode

pP2-11 Jc2 Internal Velocity Control: Speed 2 10 -100 ~ 100 rps P ‘ \% ‘ T ‘

The second speed setting value for Internal Velocity Control.

Parameter | Command Description Default Range Unit Contol mode
pP2-12 JC3 Internal Velocity Control: Speed 3 20 -100 ~ 100 rps P ‘ \Y ‘ T ‘

The third speed setting value for Internal Velocity Control.

Parameter | Command Description Default Range Unit Contol mode

pP2-13 JC4 Internal Velocity Control: Speed 4 25 -100 ~ 100 rps P ‘ Y ‘ T ‘

The fourth speed setting value for Internal Velocity Control.

Parameter | Command Description Default Range Unit Contol mode

pP2-14 JC5 Internal Velocity Control: Speed 5 30 -100 ~ 100 rps P ‘ \% ‘ T ‘

The fifth speed setting value for Internal Velocity Control.

Parameter | Command Description Default Range Unit Contol mode
P2-15 JC6 Internal Velocity Control: Speed 6 35 -100 ~ 100 rps P ‘ \Y ‘ T ‘

The sixth speed setting value for Internal Velocity Control.

Parameter | Command Description Default Range Unit Contol mode
P2-16 JC7 Internal Velocity Control: Speed 7 40 -100 ~ 100 rps P ‘ \% ‘ T ‘

The seventh speed setting value for Internal Velocity Control.

Parameter | Command Description Default Range Unit Contol mode

pP2-17 JC8 Internal Velocity Control: Speed 8 50 -100 ~ 100 rps P ‘ \% ‘ T ‘

The eighth speed setting value for Internal Velocity Control.

Parameter | Command Description Default Range Unit Contol mode
P2-18 HAL Homing Acceleration/Deceleration 100 0.167 ~ 5000 rps/s P ‘ \Y ‘ T ‘

The acceleration and deceleration rate used in first stage of homing mode.

Parameter | Command Description Default Range Unit Contol mode
pP2-24 HV1 Homing Velocity 1 10 0.0042 ~ 100 rps P ‘ Y ‘ T ‘

This parameter set the velocity used in first stage of homing mode.

Parameter | Command Description Default Range Unit Contol mode

pP2-25 HV2 Homing Velocity 2 1 0.0042 ~ 100 rps P ‘ \% ‘ T ‘

This parameter set the velocity used in second stage of homing mode.
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Parameter | Command Description Default Range Unit | Contol mode
. -2147483647 ~
p2-27 HO Homing Offset 0 +2147483647 pulses [P |V |T

The offset distance after homing is completed.

@)

/ ]; 1 : M Hi: l i liMUI[IUUIUIuU :::;IUULUU KU LLILILLLLLLLLLNNNNNNNNY J

Negative Limit Switch Home Sensor Positive Limit Switch
Seek for limit switch
> P2-18(HA1),P2-24(HV1)

Y Seek for home sensor
- P2-18(HA1),P2-24(HV1)

Return to the home sensor
(,_ or index after home sensor
is reached.
P2-18(HA1),P2-25(HV2)

P2-18, P2-24, P2-25 and P2-27 are the configuration parameters of the build-in homing function, refer to Chapter 7.10 Homing for more

detailed.
Parameter | Command Description Default Range Unit | Contol mode
pP2-28 KJ Jerk Filter 0 0~ 1000 ms PIV|T|F

Parameter P2-28 Low-pass Jerk Filter can take effect in all control modes, such as: external pulse control position mode, internal trajectory
mode (position, speed, torque), analog position, analog speed, analog torque, Communication command control(SCL or Modbus), etc.
The smoothing effect of Low-pass Jerk Filter to the input command is shown in the figure below.

Motor
Speed

Vv,

Target Speed @ The low-pass jerk filter will cause a certain delay to the
Filtered Speed  |input command pulse, but it will not affect the final positioning

c

accuracy.
Vv x0.632

@ The larger the time constant of P2-28 is, the more smoothing
Vex0-368 effect will be, and the command delay will also increase. A

reasonable filter time constant should be set according to the
actual aoolication.

Time

Refer to Chapter 7.2.5 Command Smoothing Filter for more detailed.

Parameter | Command Description Default Range Unit Contol mode

pP2-29 FF Interpolation Filter 10 0~125 ms P ‘ \% ‘ T ‘ F

Parameter P2-29 Interpolation Filter works in the pulse position control mode, applicable to the following application scenarios:
4 Input pulse command does not perform acceleration or deceleation.

€ The frequency of input pulse command changes suddenly.

@ The frequency of input pulse command is extremely low.

The smoothing effect of the Interpolation Filter to the input command is shown in the figure below.

@ Interpolation filter will cause a certain delay to the input
Speed command pulse, but it will not affect the final positioning
,f H = = = = Target Curve accuracy.
A
AN AaualCune | g The larger the time constant of P2-29 is, the more smoothing
S/ effect will be, and the command delay will also increase. A
) I reasonable filter time constant should be set according to the
s actual aoolication.
H —t — —h Time
T T T T=P2-29
Parameter | Command Description Default Range Unit Contol mode
P2-30 VT Velocity Limit of Torque Control 80 0~ 100 rps P ‘ \% ‘ T ‘

In torque mode, when the internal speed limit is used as the speed limit source, this parameter is used as the speed limit value.
Refer to Chapter 7.4.5 Speed Limit in Torque Control Mode.
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8.3.4 Group P3-XX: Encoder & Step/Dir Configuration

Parameter | Command Description Default Range Unit | Contol mode

P3-00 EN Electronic Gear Ratio - Numerator 32000 0~ 131072 - P|VI|IT|F

This parameter defines the numerator of Electronic Gear Ratio.

Parameter | Command Description Default Range Unit | Contol mode

P3-01 EU Electronic Gear Ratio - Denominator 32000 0~ 131072 - PIVI|IT|F

This parameter defines the denominator of Electronic Gear Ratio.
The electronic gear ratio is to multiply the pulse input command by the electronic gear ratio as the position command reference. By using
this function, the motor rotation and movement amount corresponding to the input command pulse can be set.

External Position Pulse Command _ P3-00 (Electronic Gear Ratio-Denominator)

(Communication Position Command)

= Reference Position Command

P3-01 (Electronic Gear Ratio-Numerator )

Refer to Chapter 7.2.4 Electronic Gear Ratio for more detailed settings.

Parameter | Command Description Default Range Unit | Contol mode

P3-02 Sz Pulse Input Noise Filter 2 0 ~ 32000 0.1lps PIV|T|F

Using paratermer P3-02 Pulse Input Noise Filter to filte the input pulse signal to prevent it from being interfered and cause inaccurate
positioning and other problems. This noise filter is a low-pass filter, and the unit is 0.1ps.
Instructions:
Ts: The set value of P3-02 pulse input noise filter
T1: The high voltage level width of input pulse
T2: The low voltage level width of input pulse
Then the relationship between the input pulse signal and the the filtered signal is as follows.

T2<Ts T1<Ts
—l —
T1>Ts| [>Ts

Input Pulse

Filtered Pulse

4 Both T1 and T2 of a pulse are bigger than Ts, this input pulse is valid.
@ One of T1 and T2 of a pulse is smaller than Ts, this input pulse will be filtered.
1

Noise Filter time :Ts <
A x Pulse Input Frequency (Hz)

Generally, when the duty cycle of the input frequency is 50%, the value of Ais 4 or 5.

Refer to Chapter 7.2.3.5 Pulse Input Noise Filter for more detailed settings.
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Parameter

Command

Description

Default

Range

Unit Contol mode

P3-03

PT

Pules Input Setting

9 0~31

PIVI|T|F

Parameter P3-03 is used to set the input pulse command source, pulse type, rotation direction and pulse edge valid type.

P3-03 Pulse input setting

bit7 bit6 bit5 bit4 bit3 bit2 bitl \ bit0
0: Open-colector input 0: Valid on falling edge  |0: Positive Direction  |Pit1=0,bit0=1: Pulse & Direction
0 0 0 : - : . ————————bit1=1,bit0=0: CW/CCW
1: Line receiver input 1: Valid on raising edge  |1: Negative Direction |pit1=1 bito=1: A/B Quadrature

bit0 & bitl: Pulse command type
bit2: Rotation direction
bit3: Valid pulse setting
bit4: Pulse input source

@ Input Pulse Type:
There are three types of input pulse: Pulse & Direction, CW/CCW pulse, A/B quadrature pulse that is set by bit 0 and bit 1 of
parameter P3-03.

bit 1 bit 0 Input pulse type
0 1 Pulse & Direction(Default)
1 0 CW/CCW pulse
1 1 A/B quadrature pulse
@ Rotation Direction:

Bit 2 of parameter P3-03 determines the relationship between the input pulse and the rotation direction of the motor, as
shown in the figure below.

Bit2 Inpl:)t/;):lse Positive Direction Negative Direction
Positive rotation | 1s¢ P! Negative rotation | Pulse Input
Pulse & when the direction when the direction
Direction signal keeps Direction signal keeps o
CLOSED. T Closed OPEN. DlrectlonJ Open
When the CW cw H H ﬂ H H When the CCW
pulse input pulse input cw J Open
Cw/CCwW g ’
(Def(?ault) Ulse and the CCW and the CW
P keeps Open, itis | CCW J Open keeps Open, itis | ccw m
positive rotation. negative rotation
0 o
When phase-A Phase.A ‘ When phase-B Phase-A Mﬂ_ﬂvﬂ
A/B leads phase-B by | leads phase-A by ‘ v
- e Il
quadrature | 90 degree, it is ‘ : 90 degree, it is ‘
positive rotation Phase-B } —l negative rotation Phase-B |
‘ l !
Positive rotation Pulse 'npm Negative rotation | "Us 'npm
Pulse & when the direction when the direction
Direction signal keeps . signal keeps .
D Open Direct
OPEN |rect|0nJ CLOSED irection —‘ Closed
When the CCW ow Open When the CW cw M
pulse input, and J pulse input,
CW/CCW
1 ulse the CW keeps and the CCW
P Open, it is positive | ccw M keeps Open, itis | CCW J Open
rotation. negative rotation
o 9o
When phase-B Phase-A Mﬂjm When phase-A Phase-A ‘
A/B leads phase-A by ‘ \__ | leads phase-B by |
Il
quadrature | 90 degree, it is ‘ 90 degree, it is ‘ :
positive rotation Phase-B || negative rotation | Phase-B |
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Parameter | Command Description Default Range Unit Contol mode

P3-03 PT Pules Input Setting 9 0~31 PIVI|T|F

@ Valid Pulse Edge Setting:
Bit 3 of parameter P3-03 determines the valid edge condition of input pulse.

bit 3 Valid edge
0 Valid on falling edge(Default)
1 Valid on raising edge

€ Pulse input source
Bit 4 of parameter P3-03 sets the input port for the position pulse command. There are variety input ports in M56S series, it is necessary to
select the appropriate pulse input port according to the pulse type of the controller and the drive model.

0: Open-colector input
1: Line receiver input

1) There are two pulse input sources in -F & -R Type (50-Pin CN2 Connector) of M56S series.
€ When bit4 = 0, Open-collector Pulse Inputs (or Low-speed pulse signal input) is selected.

bit4 CN2-Pin NO. Signals Wiring Diagram
Servo Drive
1 OPC1
3 STEP+ Pulse command input
4 STEP- o
0 2
OPC2
2 OPC2 22
DIR+ |5
120Q
5 DIR+ Pulse direction input o s
R
120Q
6 DIR-

€ When bit4 = 1,Line Driver pulse Inputs(or High-speed pulse signal input) is selected.

bit4 CN2-Pin NO. Signals Wiring Diagram
Servo Drive
44 PULSH+ e
Pulse command input
45 PULSH-
1
46 SIGNH+
Pulse direction input
47 SIGNH-
Rev. 1.0
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Parameter | Command Description Default Range Unit Contol mode
P3-03 PT Pules Input Setting 9 0~31 P|V|T|F
2) -X & -N Type (26-Pin CN2 Connector) of M56S series
€ When bit4 = 0, Open-collector Pulse Inputs (or Low-speed pulse signal input) is selected.
bit4 CN2-Pin NO. Signals Wiring Diagram
Servo Drive
26 STEP+
Pulse command input
25 STEP-
0 DIR+ |24
1.2KQ
24 DIR+ §.K
DIR- 23
Pulse direction input 12kQ
23 DIR-
€ When bit4 = 1,Line Driver pulse Inputs(or High-speed pulse signal input) is selected.
bit4 CN2-Pin NO. Signals Wiring Diagram
Servo Drive
10 PULSH+
7\~ puLshr
Pulse command input
9 PULSH-
1
8 SIGNH+
Pulse direction input
7 SIGNH-

Note:

The RS-485 type driver does not support the high-speed pulse input of the Line Driver, only supports the pulse signal of the
open-collector. When using this type drive, please set bit4 of parameter P3-03 to "0".

Rev. 1.0
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Parameter | Command Description Default Range Unit Contol mode
P3-03 PT Pules Input Setting 9 0~31 PIVI|T|F
Quick setup for P3-03
Valid Rotation Parameter P3-03
pulse o Pulse command type Set value (Decimal)
edge | direction Positive Negative :
9 Open- Line
bit3 bit2 bitl | bit0 collector | receiver
Pulse Input Pulse Inpm
Pulse l l l l 1
0 0 0 1 & 1 17
Dirction | Direction T Direction J Open
Closed
Ccw Ccw J Open
W
0 0 1] 0 gc\,(, 2 18
cew J Open ccw
0 X
e _JUUUUL | UL
0 0 1|1 A/B H H 3 19
|
Phase-B } Phase-B i m JA
Pulse Input Pulse Inpm
Pulse Vo
0 1 0 1 & 5 21
Dirction | pirection J Open Direction T
Closed
v e | _JUUULT
cw/ —
0 1 1 0 cow 6 22
o JUUUUL > [ =
90° 90
Phase-A i ﬂﬂj—lﬂ Phase-A !
0 1 1|1 A/B L — H 7 23
|
s JITLTLTTL Jormes [T
wuse w0 [ TTTLTITL [ (1T
1 0 0 1 & 9 25
Dirction Directionj Closed DirectionJ Open
cw [ } cw J Open
CwW/
1 0 1 0 10 26
cew ccw J Open ccw
Pulse Pulse Input Pulse Input
1 1 0 1 & 13 29
Dirction DirectionJ Open Directionj Closed
> e e AN
cw/
1 1 1 0 14
CCwW 30
ccw ccw J Open
Rev. 1.0
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Parameter | Command Description Default Range Unit Contol mode
P3-04 PF Position Error Limit 100000 0~ 2147483647| pulses |P ‘V ‘T ‘F

During the movement, when the deviation between the target position and the actual position fed back by the encoder
exceeds the set value of P3-04, an error "Position Following Error” will occur, and the LED display panel of the driver will
display an error code!r {0PL .

Parameter | Command Description Default Range Unit Contol mode

P3-05 EG Command Pulses per revolution 10000 200 ~ 131072 |pulses/rev| P ‘ \Y, ‘ T ‘ F

Set the required number of pulses to make the motor rotates one revolution.
When parameter P3-16 is set to zero, this parameter setting is invalid. The required number of pulse per revolution is set by electronic gear
ratio, that is, by the parameter P3-00(Electronic Gear Ratio - Numerator) and P3-01(Electronic Gear Ratio - Denominator).

Parameter | Command Description Default Range Unit Contol mode
P3-06 PV Second Encoder Direction 0 0~1 - P ‘ \% ‘ T ‘ F
Define the direction of the second encoder in full closed-loop control mode.
Setup Value Description
0 In positive direction, the second encoder's Phase-A leads Phase-B 90 degrees.
1 In positive direction, the second encoder's Phase-B leads Phase-A 90 degrees.
Parameter | Command Description Default Range Unit Contol mode
P3-09 XT Hybrid Deviation Clear Setting 10 1~100 rev P |V |T |F

Set the allowable deviation between the current position of motor encoder and external second encoder, and automatically clear the hybrid
deviation whenever the motor's revolutions reaches the set value.
Hybrid Deviation

Hybrid deviation excess.

A Fault occur.
Hybrid Deviation |
Fault Threshod [ — — — — - - -~~~ —-—- -~ == —— == ——
(P3-10)
g The revolutions
Hybrid Deviation Clear Setting Value Hybrid Deviation Clear Setting value of Motor rotated
(P3-09) (P3-09)

Note:

€ The servo motor rotates the number of revolutions set by P3-09, and the hybrid deviation is always less than the set value of P3-10. As
the motor reaches the revolutions set by P3-09, the hybrid deviation is cleared to zero and counted again from zero.

€ Once hybrid deviation is greater than the set value of P3-10, a full closed-loop hybrid deviation excess error will occur.

€ As P3-10 is set to 0 which means the hybrid deviation is not detected.

Rev. 1.0
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Parameter | Command Description Default Range Unit Contol mode
P3-10 XO Hybrid Deviation Fault Threshold 100000 0~ 2147483647, pulses | P ‘ \% ‘ T ‘ F

Set the position following error alarm threshold in full closed-loop control mode.
As the deviation between the current position of motor encoder and external second encoder is greater than the set value of P3-10, a full
closed-loop hybrid deviation excess error will occur, wiII display on the drive's LED display panel.

@ Once hybrid deviation is greater than the set value of P3-10, a full closed-loop hybrid deviation excess error will occur.

® As P3-10 is set to 0 which means the hybrid deviation is not detected.

Hybrid Deviation
Hybrid deviation excess.

A Fault occur.
Hybrid Deviation |
Fault Threshold [ — — — — — — - - - —- - - - —-=— === ===~
(P3-10)
g The revolutions
Hybrid Deviation Clear Setting Value Hybrid Deviation Clear Setting value of Motor rotated
(P3-09) (P3-09)
Rev. 1.0
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Parameter | Command Description Default Range Unit Contol mode
P3-11 XR Second Encoder Resolution 10000 200 ~ 100000 u‘;‘;'rsii/” Pls T |F

The resolution of external second encoder or scale.

A) For rotary encoder, enter the resolution of one revolution of the encoder;

B) For linear scale, enter the number of pulses per moving user unit.

Note 1:

The maximum speed under the full closed-loop control is 128 user unit per second, the appropriate resolution and user unit must be set.
For example, the resolution of a linear scale is 0.5 pm.

@ [f the user unitis in mm, when P3-11 is set to 2000, the maximum speed is 128 mm/s

@ If the user unit is in cm, when P3-11 is set to 20000, the maximum speed is 128 cm/s

Note 2:

In any case, as long as the setting value of P3-11 is changed, the mechanical transmission ratios P3-00 and P3-01 must be reset

Note 3:

The resolution of the external second encoder must be input correctly, otherwise, it will cause the full-closed loop position following error
alarm when running.

Parameter | Command Description Default Range Unit | Contol mode

P3-12 PO Pulses Output Mode 1 0~ 256 - P|S|T|F

Parameter P3-12 is used to set the pulse output source, pulse output phase logic, Z pulse output polarity, and division ratio.
The corresponding functions to each bit are as follows.

P3-12 Pulse output settings

bit7 | bité | bits5 | bit4 bit3 bit2 bitl bit0
Z pulse output polarity Pulse output phase logic Pulse output source
0 0 0 0 0: Rasing edge 0: Phase A leads Phase B bit1=0,bit0=1: Main Encoder feedback
bit1=1,bit0=0: Second Encoder feedback
1: Falling edge 1: Phase B leads Phase A

bit1=1,bit0=1: External pulse command

bit0 and bitl: Pulse output source
bit2: Pulse output phase logic
bit3: Z pulse output polarity

Note:

When set this parameter from the LED operation panel and software, it needs to be converted into decimal.

4 Pulse Output Source

The pulse divided output function supports the following three signal sources. The bit0 and bitl of parameter P3-12 are used to select signal

sources.
Setup Value Description
bit1=0,bit0=1 Main Encoder feedback
bit1=1,bit0=0 Second Encoder feedback, full closed-loop encoder feedback
bitl=1,bit0=1 External pulse position command(By pass)

Note:

When the signal source is external pulse command, the setting of parameter P3-13 and parameter P3-14 are invalid, and the external
command pulse is directly output by-pass. The setting of bit2 and bit3 of P3-12 will also be invalid.

@ Pulse output phase logic
Set the relationship between Phase-A and Phase-B of pulse output when motor rotates at positive direction.

Setup Value Description
0 Phase-A leads Phase-B 90 degrees

Phase-B leads Phase-A 90 degrees.

€ Z pulse output polarity
Set the output polarity of Z pulse.

Setup Value Description
0 Rasing edge
1 Rasing edge

Refer to Chapter 7.6 Encoder/Pulse Divided Output for more detaled.
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Parameter | Command Description Default Range Unit | Contol mode

P3-13 ON Pulses Output Gear Ratio - Numerator 10000 0~ 13107200 - PIV|T|F

Set the numerator of pulse output division ratio

Parameter | Command Description Default Range Unit | Contol mode

P3-14 oD Pulses Output Gear Ratio - Denominator 131072 0~ 13107200 - PIV|T|F

Set the denominator of pulse output division ratio

When the pulse output source is the motor encoder or second encoder, some applications where the number of output pulses per one
motor revolution is not an integer, you can set the output gear ratio.

Output counts per motor revolution(A and B are converted into 4 times the frequency.)

P3-13 Pulses Output Gear Ratio - Numerator
x 131072

Note: P3-14 Pulses Output Gear Ratio - Denominator

1). P3-13 should be smaller than P3-14.

2). When P3-13 is larger than P3-14, output pulse counts per motor revolution is set by P3-13.

3). The output pulse unit is CPR, which means counts per revolution, and refers to the number of quadrature decoded states that exist
between the two outputs A and B. With both outputs A and B switching between high and low, there exists 2 bits of information represented
as 4 distinct states. The term quadrature decoding describes the method of using both outputs A and B together to count each state
change. This results in 4 times the amount of counts that exist for each pulse or period.Therefore, the CPR of an encoder is the encoder’s
PPR multiplied by 4.

Refer to Chapter 7.6 Encoder/Pulse Divided Output for more detaled.

Parameter | Command Description Default Range Unit | Contol mode

P3-15 ES Absolute Encoder Usage 1 0~3 - PIV|T|F

Define the usage of Absolute Encoder:

Setup Value Description Instructions

It is used as an incremental encoder, the encoder fedback position will be reset to
0 Incremental Encoder zero when power-on.Even if no external battery is connected, the alarm of multi-
turn loss will not be generated.

Same as an incremental encoder, but the absolute position information of the

1 Single Turn Absolute Encoder motor within one revolution can be get.
2 Multi-Turn Absolute Encoder Use as a multi-turn absolute encoder, records the absolute position of the motor.
3 Multi-Turn Absolute Encoder without | Use as a multi-turn absolute encoder. Even if the multi-turn value exceeds the
Overflow range, the multi-turn overflow alarm will not be generated
00-820-9661
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Parameter | Command Description Default Range Unit | Contol mode
P3-16 PU Electronic Gearing Switch 1 0~1 - P|VI|T]|F
M56S series servo drives have two electronic gearing systems, parameter P3-16 is used to switch this.
Parameter P3-16 . )
Description Instructions
set value
Set the required number of command pulses per revolution of motor.
Note:
Based on parameter P3-05 . A . ) o .
0 Comm ns pul  revolution €@ When this setting is zero, electronic gear ratio P03-00 and P3-01 is invalid.
(S O_ a ulses per revolution) @ The read value of feedback encoder position is also determined by this parameter.
etting That is, the read value of feedback encoder position per motor revolution = the
setting of parameter P3-05
@ Electronic gear ratio P03-00 and P3-01 become valid and P3-05 is invalid
. . . @ The read value of feedback encoder position is:
1 Electronic gear ratio is valid
Feedbak ’ i ution= 1048576 P3-01 (Electronic Gear Ratio-Numerator )
eedbake encoder posiiion per revolution= (Encoder resolution) P3—-00 (Electronic Gear Ratio-Denominator)

The electronic gear ratio is to multiply the pulse input command by the electronic gear ratio as the position command reference. By using
this function, the motor rotation and movement amount corresponding to the input command pulse can be set.

i P3-00 (Electronic Gear Ratio-Denominator)
External Position Pulse Command = Reference Position Command

(Communication Position Command) P3-01 (Electronic Gear Ratio-Numerator )

@ When parameter P3-16 = 0, the electronic gear ratio P03-00 and P03-01 is invalid. The number of pulses per revolution of the motor is
determined by parameter P3-05.

€ When parameter P3-16 = 1, the electronic gear ratio P03-00 and P03-01 become valid. The number of pulses for one rotation of the
motor is fixed to the encoder resolution. Regardless of the encoder with 17-bit or 20-bit resolution, it takes 1,048,576 pulses to rotate the

motor once.
Parameter | Command Description Default Range Unit | Contol mode
Absolute Encoder Multi-turn Counter Overflow 0~
P3-18 Fv Value L 2147483647/[P3-05] ) PIVITIF

Define the absolute encoder Multi-turn counter overflow value
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8.3.5 Group P4-XX: Analog

Parameter | Command Description Default Range Unit | Contol mode

P4-01 AG Analog Input Velocity Gain 50 0~ 100 rps/10V | P ‘ \Y, ‘ T ‘ F

Scale factor value for motor speed and analog input.
Set corresponding motor speed when the analog input voltage is 10VDC.

Motor Speed
50mps - — = = — P4-01 = 50rps
I
I
I
-10v : Analog input Voltage
: ov 10V
I
I
I
————— -50rps
Parameter | Command Description Default Range Unit Contol mode
P4-02 AN Analog Input Torque Gain 1000 0 ~ 3000 0.1%/10V |P |V | T |F

Scale factor value for motor output torque and analog input.
Set corresponding motor output torque when the analog input voltage is 10VDC.

Motor Torque
100% - = = = = P4-02 = 100%
I
:
-10v !
T L Analog Input Voltage
\ ov ov
I
I
I
————— -100%
Parameter | Command Description Default Range Unit Contol mode
P4-03 AV1 Analog Input 1 Offset 0 -10000 ~ 10000 mV PIV|T|F

When using the analog mode, the servo motor may rotate slightly in some cases even if the input analog command is at 0 voltage. This is
because there is a slight drift when analog signal is received by drive.

The parameter P4-03 and P4-04 are used to eliminate this situation. You can use the Luna software to automatically adjust the offset or
manually modify these parameters

Motor Speed Motor Speed
/’( Speed Curve without Offset — — — — d
. Speed Curve with Offset ~ ———— d
e
e 4
e 4
- Set Analog Offset
’ Speed offset ’
4 I Analog input 4 Analog input
, ’ ov voltage , 7 ov voltage
Va d
e d
e 7 f=—1
e e
I 4 P4-03
Parameter | Command Description Default Range Unit | Contol mode
P4-04 AV2 Analog Input 2 Offset 0 -10000 ~ 10000 mV P ‘ \% ‘ T ‘ F
Set the offset of analog input 2
Motor Torque, Motor Torque
’ ’ Torque Curve without Offset = — = — — , ’
. Torque Curve with Offset L, ’
e
Va e
4 Set the Offset 4

[ 7 7 Torqur Offset > ’

Va e
L7 ov Analog Voltage L ov Analog Voltage
e e
Va ’ e ’ (==
e . P4-04

Rev. 1.0
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Parameter | Command Description Default Range Unit Contol mode

P4-05 AD1 Analog Input 1 Dead-band 0 0~ 255 mV PIS|T|F

The analog input deadband value of the analog input 1.
The deadband value is the zone around the "zeroed"value of the analog input. This deadband defines the area of the analog input range
that the drive should interpret as "zero". The deadband is an absolute value that in usage is applied to either side of the zero point.

Motor Speed

Speed command

] Analog input
voltage

o
—

Deadband

Parameter | Command Description Default Range Unit Contol mode
P4-06 AD2 Analog Input 1 Dead-band 0 0~ 255 mV P ‘ S ‘ T ‘ F
The analog input deadband value of the analog input 2.
Motor Toruge
Torque Command
Deadband
v Analog Voltage
Deadband
Parameter | Command Description Default Range Unit Contol mode
P4-07 AF1 Analog Input 1 Filter 1000 0~ 2000 0.1Hz P|S|T]|F
This parameter sets the low-pass filter for analog input 1.
Parameter | Command Description Default Range Unit Contol mode
P4-08 AF2 Analog Input 2 Filter 1000 0 ~ 2000 0.1Hz PIS|T|F

This parameter sets the low-pass filter for analog input 2.

In analog control mode, due to external interference, the analog voltage may fluctuate, which will cause the fluctuation of the motor speed
or the torque output, which will affect the control accuracy.

The analog input filter is a low-pass filter which is used to eliminate this fluctuation.

Note:

If the set value is too small, the response to the speed command will be reduced.

Parameter | Command Description Default Range Unit Contol mode

P4-09 AT1 Analog Input 1 Threshold 5000 -10000 ~ 10000 mV PIS|T|F

Sets the trigger threshold for analog input 1.

Parameter | Command Description Default Range Unit Contol mode

P4-10 AT2 Analog Input 1 Threshold 5000 -10000 ~ 10000 mV P|IS|T|F

Sets the trigger threshold for analog input 2.

The analog input can be set as the motor speed and torque commands, and can also be used as a general analog input to feedback the
actual voltage of analog input.

In Q program or SCL communication command, the AT1 and AT2 command can be used to set the voltage trigger threshold of analog
input. Hense the analog voltage is used as a trigger switch. When the input voltage is equla to or greater than the parameter setting value,
the input is actived.

265 Rev. 1.0
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Parameter | Command Description Default Range Unit Contol mode

P4-11 AF1 Velocity Limit Setting of Torque Control 1 0~1 PIVI|ITI|F

In torque mode, when the load connected to the motor is small but the torque command is too large, the motor may accelerate to a very
high speed if the motor output speed is not limited, which may cause unexpected situations. Therefore it is necessary to set a maximum
motor speed in torque mode. The motor actual speed will be limited within the set value.

This parameter sets the source of the motor speed limit command.

Setup Value Description
0 Internal Speed Limit
1 Analog Input 1
Parameter | Command Description Default Range Unit Contol mode
P4-16 0OS1 Analog Output 1 Scale 1000 1~ 32000 /10V P|V|T]|F

Output scale for analog output 1. The values of speed, torque, position error, etc. corresponding to the analog output at 10V can be set.

Parameter | Command Description Default Range Unit Contol mode

P4-17 0S2 Analog Output 2 Scale 1000 1~ 32000 110V PIVI|T|F

Output scale for analog output 2. The values of speed, torque, position error, etc. corresponding to the analog output at 10V can be set.

Parameter | Command Description Default Range Unit Contol mode

P4-18 XA1 Analog Output 1 Function 0 0~5 PIV|T|F

Function definition of analog output 1.

Parameter | Command Description Default Range Unit Contol mode
P4-19 XA2 Analog Output 2 Function 0 0~5 PIVI|T|F
Function definition of analog output 2.
Setup Value Description

0 As a general-purpose voltage output.
1 As the motor actual output current, unit: 0.1%
2 As the motor command current, unit: 0.1%
3 As the motor actual output speed, unit: 0.25 rpm
4 As the motor command speed, unit: 0.25 rpm
5 As counts of position following error, unit: counts

Rev. 1.0
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8.3.6 Group P5-XX

: 10 Configuration

Parameter | Command Description Default Range Unit Contol mode
P5-00 MU1 Digital Input 1 Function 0~ 46 P ‘ S ‘ T ‘ F
Parameter | Command Description Default Range Unit Contol mode
P5-01 MU2 Digital Input 2 Function 0~ 46 P ‘ S ‘ T ‘ F
Parameter | Command Description Default Range Unit Contol mode
P5-02 MU3 Digital Input 3 Function 0~46 P ‘ S ‘ T ‘ F
Parameter | Command Description Default Range Unit Contol mode
P5-03 MuU4 Digital Input 4 Function 0~46 P ‘ S ‘ T ‘ F
Parameter | Command Description Default Range Unit Contol mode
P5-04 MU5 Digital Input 5 Function 0~46 P ‘ S ‘ T ‘ F
Parameter | Command Description Default Range Unit Contol mode
P5-05 MU6 Digital Input 6 Function 0~46 P ‘ S ‘ T ‘ F
Parameter | Command Description Default Range Unit Contol mode
P5-06 MU7 Digital Input 7 Function 0~ 46 P ‘ S ‘ T ‘ F
Parameter | Command Description Default Range Unit Contol mode
P5-07 MuU8 Digital Input 8 Function 0~46 P ‘ S ‘ T ‘ F
Parameter | Command Description Default Range Unit Contol mode
P5-08 MU9 Digital Input 9 Function 0~46 P ‘ S ‘ T ‘ F
Parameter | Command Description Default Range Unit Contol mode
P5-09 MUA Digital Input 10 Function 0~ 46 P ‘ S ‘ T ‘ F
Assignable functions and input logic state list as follows. Parameters P5-00 to P5-09 define the functions of digital inputs X1 to X10. The
function of digital input can be set by writing the corresponding Function Code in the table below into the parameters.
sianal F . Svmbol Setup value and corresponding input logic state
Ignal Functions ymoo Valid when Closed Valid when Open
General Purpose Input GPIN 0
Servo On S-ON 1 2
Alarm Reset A-CLR 3 4
CW Limit CW-LMT 5 6
CCW Limit CCW-LMT 7 8
Control Mode Select CM-SEL 9 10
Gain Select GAIN-SEL 11 12
Emergency Stop E-STOP 13 14
Start Homing S-HOM 15 16
Position Error Clear C-CLR 17 18
Torque Limit TQ-LMT 19 20
Zero Speed Clamp ZCLAMP 21 22
Pulse Input Inhibit INHP 25 26
Internal Speed Select 1 SPD1 27 28
Internal Speed Select 2 SPD2 29 30
Internal Speed Select 3 SPD3 31 32
Torque and Velocity Control SP-STA 33 34
Torque and Velocity Direction Switch SPD-DIR 35 36
Speed Limit Select V-LMT 37 38
Home Switch HOM-SW 39 40
Start Q Program START-Q 45 46
Rev—1.
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Parameter | Command Description Default Range Unit Contol mode
P5-12 MO1 Digital Output 1 Function 0~34 PIVI|T|F
Parameter | Command Description Default Range Unit Contol mode
P5-13 MO2 Digital Output 2 Function 0~34 PIV|TI|F
Parameter | Command Description Default Range Unit Contol mode
P5-14 MO3 Digital Output 3 Function 0~34 PIV|T|F
Parameter | Command Description Default Range Unit Contol mode
P5-15 MO4 Digital Output 4 Function 0~34 P|VI|T|F
Parameter | Command Description Default Range Unit Contol mode
P5-16 MO5 Digital Output 5 Function 0~34 PIVI|T|F
Parameter | Command Description Default Range Unit Contol mode
P5-17 MO6 Digital Output 6 Function 0~34 PIVI|T|F
Assignable functions and output logic state list is as follows. Parameters P5-12 ~ P5-17 define the functions of digital outputs Y1 to Y6. The
function of digital output can be set by writing the corresponding Function Code in the table below into above parameters.
Output logic state and set value when the
Signal Functions Symbol output signal is valid
Closed Open
General Purpose Output GPOUT 0
Fault Output ALM 1 2
Warning Output WARN 3 4
Brake Release Output BRK 5 NONE
Servo-on Status Output SON-ST 7 8
In-position Output IN-POS 9 10
Dynamic Postion Output DYM-LMT 11 12
Torque Reach Output TQ-REACH 13 14
Torque Limit Output T-LMT 15 16
Velocity Coincidence Output V-COIN 17 18
Velocity Reach Output AT-SPD 19 20
Velocity Limit Outout V-LTD 21 22
Servo Ready Output S-RDY 23 24
Homing Finished Output HOMED 25 26
Soft Limit CW SLCW 27 28
Soft Limit CCW SLCCW 29 30
Near Target Position Output P-COIN 31 32
Zero Speed Detected Z-SPD 33 34
Torque Coincidence Output T-COIN 35 36
The output logic state of the pin is as follows:
CLOSED: If current is flowing into or out of an output, the logic state of that output is low or closed.
OPEN: If no current is flowing, or the output is not connected, the logic state is high or open.
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Parameter | Command Description Default Range Unit Contol mode
P5-24 BD Move CommandeZFeIZZ‘;l'lme after Brake 200 0 ~ 32000 ms Plv TIlE

The parameter P5-24 sets the delay time for the first movement after the drive is enabled. The brake must be released before a movements
starts, since there is action time when the brake is released or braked, this parameter is set to ensure that the brake has been released

successfully.
Note:

As mentioned above, it will cause a delay to the actual movement even if the motion command has been received. If the application is
sensitvie to this delay and doesn't need to uese the motor brake, you can set P5-24 to zero, or don't configure the "Brake Release Output”
function for the digital outputs.

Parameter

Command

Description

Default

Range

Unit

Contol mode

P5-25

BE

Servo-off Delay Time after Brake Engagement

200

0~ 32000

ms

PIV|TI|F

The parameter P5-25 sets the delay time to actually disable the drive after the drive receives the disable command, to ensure that the brake
has been braked successfully.

|

|

S_ON Signal }
OFF——— |

|

Motor Engage

|

Brake Signal }
OFF ——

|

ON |
Brake Release I
OFF —'—'J

ON |
Motion Command ‘ / \ ‘
OFF !
ON \ | / N
Actual Movement |
OFF

> g
Release Delay Time Brake Delay Time
P5-24 P5-25
Parameter | Command Description Default Range Unit Contol mode
P5-27 HX Home Sensor 5 1~10 - PIVI|T|F

This parameter P5-27 shows which digital input is configured as the Home Switch input. The function of digital input needs to be configured
as "Home Switch Input” through parameters P5-00 to P5-09.

Display Value Digital Inputs
1 X1
2 X2
10 X10
Parameter | Command Description Default Range Unit Contol mode
P5-28 Fl1 Digital Input 1 Filter 2 0 ~ 8000 ms PIVI|T|F
Parameter | Command Description Default Range Unit Contol mode
P5-29 Fl2 Digital Input 2 Filter 2 0 ~ 8000 ms P|V|T|F
Parameter | Command Description Default Range Unit Contol mode
P5-30 FI3 Digital Input 3 Filter 2 0 ~ 8000 ms PIVI|T|F
Parameter | Command Description Default Range Unit Contol mode
P5-31 Fl4 Digital Input 4 Filter 2 0 ~ 8000 ms PIVI|IT|F
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Parameter | Command Description Default Range Unit Contol mode
P5-32 FI5 Digital Input 5 Filter 2 0 ~ 8000 ms PV I|T|F
Parameter | Command Description Default Range Unit Contol mode
P5-33 FI6 Digital Input 6 Filter 2 0 ~ 8000 ms P|VI|T|F
Parameter | Command Description Default Range Unit Contol mode
P5-34 FI7 Digital Input 7 Filter 2 0 ~ 8000 ms P|VI|T|F
Parameter | Command Description Default Range Unit Contol mode
P5-35 FI8 Digital Input 8 Filter 2 0 ~ 8000 ms PV I|T|F
Parameter | Command Description Default Range Unit Contol mode
P5-36 FI9 Digital Input 9 Filter 2 0 ~ 8000 ms PIVI|T|F
Parameter | Command Description Default Range Unit Contol mode
P5-37 FIA Digital Input 10 Filter 2 0 ~ 8000 ms PIVI|ITI|F

Parameters P5-28 to P5-37 set the input filter of digital input X1 to X10.

When the width of input signal is greater than the set filter time, the input signal is valid.

If there are lot of electromagnetic interferences, setting a reasonable input filter can improve the reliability of digital inputs, but too large
filtering time will affect the input response.

Parameter | Command Description Default Range Unit Contol mode
R 0 ~
P5-38 PL Dynamic Follow Error Threshold 10 2147483647 pulses |P|S | T |F

This parameter P5-38 sets the jugement condition of outputing Dynamic Position Following Error over limit.

Dynamic Position Following Error output refers to the output of this signal when the difference between the motor actual position and the
command position is greater than P5-38 Dynamic Follow Error Threshold during the motor is rotating.

The following figure shows that the dynamic following error exceeds the setting of P5-38, the DYM-LMT signal outputs.

Output setup value is 11.|

1500

Motor Speed

P5-38

Dynamic position error 0

-(P5-38)

Output
Dynamic position
following error output

Not output |
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Parameter | Command Description Default Range Unit Contol mode

P5-39 PD In-position Output Threshold 40 0 ~32000 pulses | P ‘ \% ‘ T ‘ F

This parameter P5-39 sets the jugement condition of the In-position signal output.

The In-position output signal is used to indicate current positioning status of the servo system in the position mode. When the position
following error, which is the difference between input position command and the motor actual position feedback by motor encoder, is less
than the set value of P5-39, the In-position signal will output.

Command Curve

Actual Position Feedback

-l le—psa1 Output Condition) |
'(Pulse input completion detection time)

In-position Output

Moving

Does drive receive pulse ) YES

command within the fime|— . Posilion command

is not finished

set by P5-41?
l NO €@ When the drive dose not receive a new pulse input within
Pulse input s finished > P5-39 the pulse input completion detection time of P5-41, it is
Judging position error. |~ Judgment confinuous. deemed that the pulse input has completed.
l < P5.39 @ After that, if the position following error is less than
parameter P5-39(In-position Output Threshold) and the

Judge the positioning < P5-40 , duration exceeds parameter P5-40, the In-position signal will
completion counting time [~ Judgment continuous. output.

l > P5-40

Output In—position signal

Parameter | Command Description Default Range Unit Contol mode

P5-40 PE Time Constant of Motion Output Condition 10 0 ~ 30000 ms P ‘ \% ‘ T ‘ F

One of the conditions for judging whether to output the following signals: Time Constant.
For more detailed,please refer to following chapters:

Chapter 7.2.8 In-postion output Signal

Chapter 7.3.7 Velocity Reach Output

Chapter 7.3.8 Velocity Coincidence Output

Parameter | Command Description Default Range Unit Contol mode

P5-41 TT Pulse Complete Timing 2 0 ~ 20000 ms P ‘ \% ‘ T ‘ F

The parameter P5-41 sets the detection time width for judging whether the input position pulses ends.
When the drive dose not receive a new pulse input within the detection time set by P5-41, it is deemed that the pulse input has completed.

Command Curve

Actual Position Feedback

(In-position Output Threshold)

]
|
|
P5-40 |
(Time Constant of Motion |
-l leps5a1 Output Condition) |

' '(Pulse input completion detection time) !

In-position Output

Moving
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Parameter | Command Description Default Range Unit Contol mode

P5-42 yAYS Zero Speed Width 0.5 01~2 rps P ‘ \% ‘ T ‘

The paramter P5-42 sets the judgment condition whether the actual motor speed is zero.

When the absolute value of motor actual speed is less than the set value of P5-42(zero-speed judgment width), the servo drive outputs the
Zero Speed Detected(Z-SPD) signal. On the contrary, if the absolute value of motor actual speed is less than P5-42, the Z-SPD signal will

not output.

The detection of Zero Speed is not affected by control mode and servo status, therefore, this signal can also be used as the motor moving

signal.

Motor Speed
Motor Actual Speed

' !
I T | Time
Zps-a2 | |
_____ | |
! |
! |
! |
]
Z-SPD Output OFF I ON | OFF I N

Note: To check or to change this value from drive operation panel, please calculate according to the following formula.

LED Display value = ¥ x 240
Where M is the speed to be set in rps(revolution per second)

Parameter | Command Description Default Range Unit Contol mode

P5-43 VR Speed Coincidence Width 0.1 0~ 100 rps P ‘ \Y, ‘ T ‘

In speed mode, when the difference between the filtered motor actual speed and the speed command, that is, the speed error is within
the range of P5-43 (Speed Coincidence Width), and the duration time meets the set value of P5-40 (Time Constant of Motion Output
Condition), then the Velocity Coincidence signal V-COIN is output.

If the filtered speed error exceeds the set value of P5-43, V-COIN will not output.

Motor Speed
Speed Command ==mmm=

Actual Speed m——— === N o=
o AN N =N ) W
nl
Il
I
P5-43 ] H
\T +H Tin
"l___-\ I
|« P5-40 < P54
|
|
|
|

V-COIN Output
OFF OFF

Note: To check or to change this value from drive operation panel, please calculate according to the following formula.

LED Display value = ¥ x 240
Where ‘_/ is the speed to be set in rps(revolution per second)

Parameter | Command Description Default Range Unit Contol mode

P5-44 A% Target Value of AT-speed Output 10 0~ 100 rps PIV|T

In speed control mode, the Velocity Reach Output, also know as At-speed(AT-SPD), which will be output when the filtered motor actual
speed exceeds P5-44 (Target Value of AT-speed Output), and the time exceeds P5-40 (counting time for positioning completion) .
On the contrary, if the filtered motor actual speed is less than P5-44, the AT-SPD signal will not output.

Motor Speed
/ Motor Actual Speed

Time

§ | ON ‘
At-speed Output OFF [_orr

Note: To check or to change this value from drive operation panel, please calculate according to the following formula.

LED Display value = ! X 240
Where M is the speed to be set in rps(revolution per second)
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Parameter | Command Description Default Range Unit Contol mode

P5-45 TV Torque Arrival Width 10 0 ~ 3000 0.1% PV T

When the absolute value of the actual motor output torque exceeds the set value of P1-07(Target Torque Value when Torque Value
Reached), and the torque fluctuation is within the range of P5-45, the torque reach signal TQ-REACH will be output.

If the actual motor output torque doesn't exceed or is lower than P1-07, the TQ-REACH signal will not output.

This function is applicable in all control modes, such as position mode, speed mode, torque mode, etc.

To use Torque Reach Output(TQ-REACH), one of digital outputs needs to be assigned this function.

Output Torque
P545 | — — — —— - — — -
P1-07 [— === ===-—
P545 [T T T T T T~
TQ-REACH OFF OFF
Parameter | Command Description Default Range Unit Contol mode
P5-46 DG Near Target Position 10000 E;iﬁigggz; pulses |P |V |T

Near target position, which is also called Position Consistent, is to output a signal(P-COIN) when the actual position of motor is equal to the
position set by parameter P5-46. The fluctuation range is £100 pulses.

Actrual Position
(P5-46)+100pulses

Para.P5-46
(P5-46)-100pulses

Time
P-COIN Output No ouput ’_‘ ’_‘ No output
Parameter | Command Description Default Range Unit Contol mode
. . -2147483647 ~
P5-47 LP Positive Software Limit 0 +2147483647 pulses |P |V |T |F
Parameter | Command Description Default Range Unit Contol mode
P5-48 LM Negative Software Limit 0 f;ﬂ?iggg{ puses |P |V |T|F

ParametersP5-47 and P5-48 set the software position limit for the drive.
@ If the actual motor position is equal to or exceeds the set value of P5-47 while motor is rotating at positive direction, a Positive Limit
Alarm (Alarm Code)WiII occure, hence the motor can not continue to rotate in positive direction.

@ |f the actual motor position is equal to or exceeds the set value of P5-48 while motor is rotating in nagetive direction, a Nagetive Limit
Alarm (Alarm Code)will occure, hence the motor can not continue to rotate at nagetive direction.

Note:

€ When the motor encoder type is incremental encoder, after the drive is powered on, parameters P5-47 and P5-48 can be set and the
software limit can work normally, but cannot be saved after power off. After power on again, the parameter returns to the default value "0".
@ If using the motor with absolute encoder, parameters P5-47 and P5-48 can be saved.

Parameter | Command Description Default Range Unit Contol mode
P5-49 HE Homing Method 1 -4~ 40 - P ‘ v ‘ T ‘ F

The paramter P5-49 sets the homing method in Homing Mode.
Refer to Chapter 7.10 Homing Mode for more detailed.
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9 Troubleshooting
9.1 Alarm List
Error Type
Alarm Code Description Drive status after the alarm occurs Resettable
Fault | Warning
Drive over temperature Fault Servo off YES
Internal voltage error Fault Servo off NO
Over-voltage Fault Servo off YES
Fault Servo off YES
r BSL E Over current Fault Servo off YES
Fault Servo off YES
r BQE b Encoder feedback error Fault Servo off B
't IBPL Position following error Fault Servo off YES
Low voltage Fault Servo off YES
Over speed Fault Servo off YES
Limit switch trigger alarm Warning Current state does not change. YES
Positive limit alarm Warning Cchr;(:]:t)ft?(:teaioispr;(;titic\i]:‘zigrz.ct'\if)(:or YES
~ 16CL Current limit Warning Current state does not change. YES
Communication error Warning Current state does not change. YES
Parameter save failed Warning Current state does not change. YES
Phase loss of main circuit Fault Servo off YES
STO is triggered Warning Servo off YES
Regeneration failed Fault Servo off YES
' EEUH Under-voltage warning Warning Current state does not change. YES
r l:.' BClE No Q program warning Warning Current state does not change. YES
Motion coggspgi:;ived while Warning Current state does not change. YES
Servo off NO
Internal voltage error Fault
Servo off NO
Emergency Stopped Warning Motor decelerates and stops. YES
Full-closed | hybrid deviati
r EBF P ui-close ex?:ZZs )elrrrclyr eviation Fault Servo off YES
Rev. 1.0 274 @ 400-820-9661
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~ EQF E External encoder error Fault Servo off NO
r aﬂnE Memory error Fault Servo off YES
Absolute encoder battery .
(g 3 lbl: undervoltage Warning Current state does not change. YES
r BEFIP Absolute position lost Warning Current state does not change. NO
r 3 BQP Absolute position overflow Warning Current state does not change. NO
r 3"'“': Motor over temperature Fault Servo off YES
r aSE I: Drive MCU over temperature Fault Servo off NO
~ asnr Absolute encoder multi-turn error Fault Servo off NO
~ 3 -| E I: Motor stalled Fault Servo off YES
- aat E Homing parameters configuration Fault Servo off VES
error
~ 39H r Motor collision alarm Warning Current state does not change. YES
- LlDH ' Motor Collision Alarm Fault Servo off YES
| s
- "i |E g Encoder Communication error Fault Servo off NO
Wi fi i f 1/0 fi i
(g "'8 10 rong con |gurat|on of I/0 function Warning Current state does not change. YES
in Q mode
Rev. 1.
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9.2 Driver Alarm Causes and Measures

02/19/2024

U Description Causes Measures Reset Method
Code
Temperature of the heat sink and power 1. Reduce the drive operating temperature and
component of the drive exceeds the : . L2
e improve the cooling conditions;
specified value. . .
: . - 2. Increase the capacity of the drive and motor,
. 1. Ambient temperature is too high; ; -
Drive over ) h set up longer acceleration/deceleration time,
2. Drive operating temperature exceeds . Alarm reset
[ 8 lOt temperature - ) and lower the load,;
the specified value; 3. Replace the fan or return the servo drive for
3. Overload, continue to use while the ré airFi)n
drive has exceed the rated load; P g
4. Drive cooling fan failure.
Internal voltage | The internal voltage is lower than the Check the voltage of the power supply and R
error normal value. replace the drive if still problems. e-power up
Drive DC bus voltage is too high
(220 series: higher than 420VDC, MBDV
drive series: higher than 80VDC)
;I'IEV(;;V;;Siggﬁtlyv\éﬁgggiae:;?ds the 1. Check and input correct voltage;
) ) A 2. Measure the resistance of the internal
2. Dlscpnnect!on of the regenerative regeneration resistor;
Drive over absorblng resistor; . ) 3. Detect the resistance of the external resistor.
voltage 3. The built-in regenerative absorption Replace the external resistor if the value is <°; Alarm reset
resistor is too small to absorb the B h '
regenerative energy: 4. If the problem is not resolved as descrlﬂbed
4. The external regenerative absorbing | 200V€: contact MOONS or replace the drive
; o with a new one.
resistor does not match, resulting in
the inability to absorb the regenerative
energy;
5. Drive failure (circuit failure).
1. Turn to Servo-ON, while disconnecting the
motor. If error occurs immediately, replace with
1. Failure of drive; a new driver;
2. Short of the motor wire U, V, W; 2. Check that the motor wire (U, V and W) is
3. Burned out of the motor; not shorted, and check the branched out wire
4. Poor contact of the motor wire; out of the connector. Make a correct wiring
5. Input pulse frequency is too high; connection;
- Bl_“.": 6. Motor is over load, command output | 3. Check if the motor wires U, V, W are in the
torque is larger than maximum torque, | correct order. U-red, V-yellow, W-blue;
for a long operating time; 4. Measure the insulation resistance between
7. Poor gain adjustment cause motor motor wires, U, V and W and PE. In case of
r BSL E Over-current vibration, and abnormal noise; poor insulation, replace the motor; Alarm reset
8. Machine has stalled or the load has 5. Increase the power of the drive and motor.
gotten heavy suddenly. Machine has Extend the acceleration and deceleration time
- 85'_ E been distorted,; and reduce the load;
9. The motor electromagnetic brake is 6. Check if the connector plug of the motor
not released,; connection part U, V, W is off. If loose or falling
10. In the multiple mechanical wiring, off, fix them securely;
the motor wire is mistakenly connected | 7. Adjust gain value settings;
to other axes, and the wiring is incorrect. | 8. Measure the voltage at the brake terminals;
9. Check drive and motor encoder and power
wires correctly.
1. Verify encoder lines properly connected to
the motor;
Encoder 2. Verify encoder lines connected with the drive
- BQE b feedback error Motor encoder error correctly; _ Re-power up
3. Replace the encoder wires;
4. Re-power on, if still problems, replace the
motor.
1. Check if the position error range set by
parameter P3-04 is too small
2. Check drive's gain parameters have been
set properly;
3. Check if the selected motor model matches
with the actual load, or if the acceleration/
Position Positior_1 _foIIowing error value exceeds decelerati_on is too large; o
- HBPL followi the position error range set by 4. Check if any unreasonable torque limits; Alarm reset
ollowing €rror | harameter P3-04(PF). 5. Inappropriate electronic gear ratio setting;
6. Mechanical part of the motor drive is stuck
and the motor is blocked,;
7. Check if the motor power wire is connected
t‘nrrm‘flyy when more than one motor, check
if the power wire is connected to the correct
Rev. 10 276 | drive.” @ 400-820-966
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Description Causes Measures Reset Method
Code
DC bus voltage is too low (220V series: .
Measure input voltage
below 90VDC) 10 th itv. Ch th
1. Power supply voltage is low. - Increase the power capacity. Change the
. power supply;
Instantaneous power failure has . .
d: 2. Check power input connections. Please refer
Low voltage oceurred, ) to Chapter 4.3 Alarm reset
r I “. (W) 2. Lack of power capacity. Power supply 3 If the or b.I m is not resolved as described
voltage has fallen down due to inrush . € problem IS not resolved as gescribe
. above, contact MOONS or replace the drive
current at the main power-on; -
. . ) with a new one
3. Failure of servo drive (failure of the
circuit).
Check if the motor speed command is within a
reasonable range
1. Avoid high velocity command;
2. Check the command pulse input frequency
. and division/multiplication ratio;
Motor rotary velocity exceeds parameter . . '
- EEOU Over speed P2-00(VM) setting value. 3. Make a gain adjustment whgn an overshoot Alarm reset
has occurred due to a poor gain adjustment;
4. Connect the encoder cable correctly
according to the wiring diagram.
5. Check if the motor wires U, V, W are in the
correct order. U-red, V-yellow, W-blue;
1. CW or CCW limit switch is triggered,;
Limit switch 2. In the absolute value system, the
r laL |: trigger alarm | actual position of the motor is equal the
soft limit. 1. External limit switch is triggered,;
1. CCW limit is triggered; 2. The limit input function is not set correctly, Auto-
Negative limit | 2. In the absolute value system, the please refer to Chapter 7.1.5 CW and CCW clear after
r 4L alarm actual position of the motor is equal to | Limit; detachment
the nagetive soft limit. 3. In the absolute value system, the software
1. CW limit is triggered:; limit setting is unreasonable.
Positive limit | 2. In the absolute value system, the
r IS JL alarm actual position of the motor is equal to
the positive soft limit
Driver's output current exceeds setting
value P1-06(CC),and the duration
exceeds the set value of P1-09 1. Make a gain re-adjustment;
1. Acceleration is too large; 2. Check if the selected motor model matches
2. Load was heavy and actual torque with the actual load, or if the acceleration/ Auto-clear
has exceeded the rated torque and kept | deceleration is too large; when less
r ISE L Current limit | running for a long time; 3. Check motor wirings for U/V/W as red/ than the rated
3. Poor gain adjustment causes yellow/blue; current
oscillation, vibration, and abnormal 4. Increase the power capacity of the driver and
sound; motor. Set up longer acceleration/deceleration
4. Mechanical movement is restricted, time. Lower the load requirement.
a collision occurs, or the load suddenly
becomes heavier.
1. Luna software is trying to establish Auto-clear
Communication Detected communication error when the | communication with the drive (this is a normal
. . when
r I -H: E host controller communicate with the alarm); communication
error drive. 2. Check wiring connection, and drive's is normal
communication address and baud rate setting.
1. Please try to save again;
- Parameter save . . : '
i Saving parameter failure. 2. If problems is not solved, please contact Auto-clear
r = failed
MOONS.
) 1. Check power input connections. Please refer
Main power | \When the power is 3-phase, the drive to Chapter 4.3 P1 drive power connection;
'9'. P ) i ) . Auto-clear
r input phase lost | detected one of the power inputs is lost | 2. Check the Power Lost Detect function is set
correctly.
Safety torque off function is activated. 1. Check the safety input 1 and 2 wiring Auto-clear
- 88': o STO is triggered | Either or both safety input 1 or 2 is configuration; after STO input
activated. 2. Check Safety sensor setting. is normal
Rev. 1.0
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under-voltage

value of 3.2V.

battery while the drive is powered on.

Alarm o
Code Description Causes Measures Reset Method
Regenerative energy has exceeded the
capacity of regenerative resistor, 1. Internal resistor value is smaller than
1. Due to the large load inertia, the required, cannot absorb the regeneration
) regenerative energy during deceleration | energy;
Regeneration | is generated, causing the bus voltage 2. Check external regeneration resistor Alarm reset
r e ll‘ F failed to rise and the regenerative resistor is connections;
insufficient to this energy; 3. Reduce rotary velocity and decrease
2. Regenerative energy has not been acceleration and deceleration value;
absorbed in the specified time due to a | 4. Refer to Chapter 4.7
high motor rotational speed.
Drive voltage lower than 200VDC Checkii |
1. Power supply voltage is low. eck input voltage _
Instantaneous power failure has 1. Increase the power capacity. Change the |
occurred; power supply; AAarm rleset
Under-voltage | 2. Lack of power capacity. Power supply | 2. Please check power connections, please v:r:g:t?\?
- EEuH warning voltage has fallen down due to inrush refer to Chapter 4.3; voltage is
current at the main power-on; 3. Check drive L1/L2/L3 terminals and voltage normal
3. Failure of servo driver (failure of the | jny:
C'rcu'.t); ) . 4. Replace a new drive if still problems.
4. Drive main power is not powered.
1. Check Q program;
No Q program | Drive in Q mode, but Q program is 2. Check operation mode correction;
~ e BCIE warning empty. 3. Check Q program coding, make sure no Alarm reset
faults to stop the program running.
Motion-
command Motion command is received while Please enable the motor, and send the
~ E"Idd received while motor is disabled. command again. Alarm reset
motor disable
r ESUU' Internal voltage | The internal voltage is lower than the Check the voltage of the power supply and Re-power u
error normal value. replace the drive if still problems. P P
rebur |
S . 1. Check emergency stop input switch;
- Emergenc S ; .
~ E -l = gency tl?ilgltglér&pm emergency stop function is 2. Confirm if the emergency stop input logic Alarm reset
stop ggered. setting is reasonable.
Full-closed loop 1. Check if the CN4 external encoder input is
) L Full closed loop control position correct.
r EBF P hybrid deviation deviation exceeds the set value. 1. Check whether the set value of parameterss Alarm reset
excess error P3-10 and P3-11
External encoder | CN4-Second encoder input is not Check if the CN4 external encoder input is
Ll F_'QF E error conntected correctly. correct. Alarm reset
Drive internal memory unit is in -
~ aﬂnE Memory error exceptional situation. Repower on, if still problems, contact MOONS. | Re-power up
Absolute The battery voltage of the absolute Replace the battery.
~ 3 lbl: encoder battery | encoder is lower than the specified To prevent loss of absolute position, replace the | Alarm reset

The absolute encoder loses its multi-turn
absolute positions due to low battery
voltage or power interruption.

1. The encoder is configured as
absolute type, but no battery is installed;
2. The absolute encoder is used for the
first time without any configuration.

1. Check whether the battery voltage is lower
than 2.8V, replace the battery in time;

2. Replace the battery when the drive is power-
on;

After replacing
the battery, it
is necessary

to perform

position overflow

exceeds the maximum range: -32768 ~
+32767

3. For unidirectional operation, set parameter
P3-15 to 2 (multi-turn encoder does not count
overflow)

- 3EF|P Al?s.olute 3. The battery voltage is too low and the | 3: Check and repair the wiring so that the the multi-turn
position lost it's not replaced in time. battery can power the enc_oder normally. zero clearing
4. Replacing the battery when the drive | 1) Checkthe encoder wiring; operation of
is not power-on. 2) Check the wiring between the‘|n5|de of the the absolute
5. The battery circuit is in poor contact | Pattery box, the outside and the driver. encoder.
or disconnected.
6. The current position exceeds
-2147483647 ~ +2147483648
1. Check whether motor actual position
exceeds the maximum range; Perform the
Absolute encoder multi-turn number 2. Out of range, please perform absolute multi-turn
Absolute encoder multi-turn clear; zero clearing

operation of
the absolute
encoder.
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e Description Causes Measures Reset Method
Code
1. Check if the ambient temperature where the
motor is installed is too high;
2. Reduce the ambient temperature of the
motor and improve the cooling conditions;
3. Increase the capacity of the driver and motor,
prolong the acceleration and deceleration time,
and reduce the load;
4. Whether the motor is rubbed by the load;
. 5. When using a motor with an oil seal, please
Motor over The drive detects that the motor derate it. The output torque of the motor should
r 3L'nl: temperature :grlrllj%erature exceeds the allowable be 70% of the rated torque of the motor; Re-power up
6. The temperature rise and the motor torque
are measured when the motor is mounted on a
standard heat sink. When the motor mounting
plate is small, in order to prevent the motor
from overheating, please use it with derating;
7. The temperature of the motor is normal
and cannot be cleared by powering on again,
please replace the motor
1. Check if the ambient temperature of the drive
installation is too high
2. Reduce the ambient temperature of the drive
and improve the cooling conditions
3. The drive needs to be installed on a metal
backplane with good heat dissipation
Drive MCU . . B 4. Increase the capacity of the driver and motor,
't 35[ |: over temperature Drive processor temperature is too high prolong the acceleration and deceleration time, Alarm reset
and reduce the load.
5. Replace the fan or send the servo drive for
repair
6. The temperature of the drive heatsink is
normal and the alarm still exists after powering
on again, please replace the drive
The absolute encoder loses its multi-turn Perform the
Absolute absolute positions multi-turn
.| 1. The encoder is configured as Need to perform absolute encoder multi-turn zero clearing
encoder multi- absolute type, but no battery is installed; | clear operation. operation of
turn error 2. The absolute encoder is used for the the absolute
first time without any configuration. encoder.
- Working in non-torque mode, the 1. Check whether the mechanical part driven by
Motor stalled | duration time that motor has beed the motor is stuck Alarm reset
stalled exceeds the value set by P1-28. |2. Check if the electromagnetic brake is open
EtherCAT EtherCAT communication error 1. Check the configuration parameters of Auto-clear
- 1. EtherCAT communication parameter | EtherCAT communication when
r 38{ E communication configuration error 2. Check whether the communication line is communication
error 2. EtherCAT communication interruption | connected well. is normal
Check if the Homing Parameter is
Homing configurated entirely.
1. Use the homing method with limit . . . )
pargmete.rs signal, the limit switch is not configured Chgcl|< if the Homing Parameter is configurated Alarm reset
configuration 2. Using the homing method with entirely.
error home switch, the home switch is not
configured
1. The instantaneous change of current
exceeded the value of P1-34.
2. The motor-driven load collides with
Motor other fixed loads: 1. Check the motor UVW phase sequence
Collision 3. The servo gain setting is ;i'ecgeacslz\rl]\l:titeher the servo gain parameters Alarm reset
Alarm unreasonable and the stiffness gain is 3. Check the load condition
too large;
3. The motor is losing control caused by
wrong UUW phase sequence.
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1/0 function in Q
mode

2. The function of I/O signal in SCL
command is not General Purpose.

Purpose.

Alarm o
Description Causes Measures Reset Method
Code
1. Check whether the encoder wiring is in
The servo drive detected abnormality in | accordance with the correct definition
the communication with the encoder. 2. Check the connection between the encoder
d 1. Encoder cable is not wired according | ¢able and the driver and motor
Encoder - 3. Make sure the motor and driver are well
1 L to the correct definition
- '-l |E -~ Communication 2 Encoder cable is not connected well grounded Re-power up
error - Encoder cable Is not connected well. | 4 s twisted pair shielded wire with good anti-
3. Interference causes abnormal interference ability for encoder wire
encoder commqnlcatlons 5. Swap the motor and encoder wiring harness
4. The encoder is damaged. respectively to confirm whether the motor is
abnormal
Wrong 1. The function of 1/O signal in Q
configuration of i . i i
- qe 0 [¢] program is not General Purpose Configurate the function of 1/0 as General Alarm reset
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10 Servo Gain Tuning

Servo Gain Tuning is used to optimize the response of the servo system.

It is required for the servo drive to control the motor in least time delay and as accurately as possible
to follow the command of controller. In order to make the motor action closer to the command and
maximize the mechanical performance, it is necessary to adjust the gain.

Command Command Command
Target profile Target profile Target profile
Actual profile Actual profile Actual profile
| |
I\ I ) ) _
i : Time Time Time
1] 1
The actual profile doesn’t match the target. The actual profile approximate the target Improve the gain parameters, the actual profile and
after adjusting gains. the target profile basically coincide

10.1 Instructions for Gain Tuning Mode and Procedures

10.1.1 Servo Tuning Procedures

The servo tuning flowchart is as follows. Make sure that the servo system can run normally before
starting the servo tuning. Reter to Chapter 6 for trial operation.

Motor runs smoothly

without load
No Tuning |— ———————————— 10.2 No Tuning Mode
Satisfactory YES .
——>
performance Tuning completed
NO
Auto Tuning |— ———————————— 10.3 Auto Tuning Mode

Satisfactory

performance Tuning completed

Fine Tuning |- ———————————— 10.4 Fine Tuning Mode

!

Satisfactory
performance

Tuning completed
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10.1.2 What is the Gain Tuning Mode

The servo drive provides three gain tuning modes for gain parameters tuning, which are set by
parameter P0-00..

Setup Value | Tuning Mode Valid parameters Instructions

P0-03 1st mechanical Stiffness Level The mechanical stiffness level are only set by P0-03 or PO-

0 No tuning P0-04 2nd mechanical Stiffness Level 04. Modification other gain parameters is invalid.

P0-03 1st mechanical Stiffness Level
1 Auto Tuning P0-04 2nd mechanical Stiffness Level
P0-02 Load Inertia Ratio
P0-05, P0-07
P0-08, PO-11
P0-12, P0-13
P0-16
P0-17, P0-19
P0-20, P0-21
P0-22, P0-23
P0-24
P0-25, P0-27
P0-28, P0-29
P0-30, P0-31
P0-32

The mechanical stiffness level is only set by P0-03.
Modification other gain parameters is invalid.

In the "Fine Tuning" mode, you can manually set all gain
parameters of each control loop of the servo control to get
well stiffness, quick response and performance.”

2 Fine Tuning

10.2 Auto Tuning Mode

In the "Auto Tuning" mode, the servo system can automatically indentify the external load inertia ratio,
select an appropriate mechanical stiffness level and optimize the following gains:

e Gains(Position loop and Velocity loop)

» Filters (Torque filter of current loop)

The parameters in the table below will be changed automatically when the auto-tuning in progress and
be stored after the tuning is completed.

Parameter Description Valid to manually modify parameters in auto-tuning mode
P0-02 Load Inertia Ratio YES
P0-03 1st mechanical Stiffness Level YES
P0-05 1st Position Loop Gain NO
P0-07 1st Position Loop Derivative Time Constant NO
P0-08 1st Position Loop Derivative Filter NO
P0-09 Velocity Feedforward Gain NO
P0O-10 Velocity Feedforward Filter NO
PO-11 1st Velocity Command Gain NO
PO-12 1st Velocity Loop Gain NO
P0-13 1st Velocity Loop Integral Time Constant NO
PO-14 Acceleration Feedforward Gain NO
PO-15 Acceleration Feedforward Filter NO
PO-16 1st Torque Command Filter NO
Rev. 1.0 282 @ 400-820-9661

02/19/2024



M56S RS-485 Type User Manual

10.2.1 Required Motion Profile in Auto Tuning Mode

In order to accurately complete the auto tuning, it's necessary to set reasonable motion trajectory
including moving distance, travel speed, travel time, acceleration and deceleration and Interval time
between two movements.

Travel Time: > 0.5 seconds

Travel Speed: > 180 rpm

Acc./Dec.: > 30rps/s

Interval Time: > 1.5 seconds

Motor Speed
| Travel Time 1 Inerval Time _1 Travel Time '
| ~ I~ |
| I I I
| I I I
| 1 | |
| 1 ! 1
| 1 | |
- | | |
! | | |
| |
Target | | | |
Speed ! | | IAcceleration Deceleratiorp
! <> <>
l ) ! ! : ! 1 I
| t T | 1 Time
| | | 1 :
' Acceleration_| | ) | [
K §I IH. Deceleration | |
|
: | | | | |
I l Ll l

Before staring auto tuning, it is recommended to set PO-03(mechanical stiffness level) to "5".
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10.2.2 Auto Tuning Flowchart

You can perform the Auto Tuning through Luna software or operation panel of the drive.

Auto Tuning

With Controller Without Controller

Set motion profile by Luna
then Start Auto tuning

Set motion profile

Use touch panel to Use Lunato
start Auto Tuning start Auto Tuning

| Automatic identify the load inertia ratio |

!

| Real-time calculate the stiffness level |

Satisfied with the
stiffness and system
responsiveness

NO Reset reasonable motion
trajectory and conditions

Auto tuning is completed and the gain
parameters are automatically saved.

After completing the auto tuning, you can continue to modify the paramters P0-03 and P0-04 to
optimize the response and stiffness of the servo system.

After completing Auto Tuning process |

Gain Tuning is finished.
Save P0-03 manually

Satisfactory YES

performance

4' Adjust the stiffness level P0O-03
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10.2.3 Start Auto Tuning-- By Operation Panel
Use the operation panel to start Auto Tuning:
(1) Long press "MODE" key to switch to "Function Select Mode", which will display "FOOFL".
(2) Short press "UP" or "DOWN" key to select "F10AT"
(3) Long press "SET" key to start auto tuning, the LED will display "At-in".
(4) Control the motor to start moving according to the planned motion trajectory.

(5) If error occurs when the auto-tuning in progress, alarm code "AtErr" will be displayed and the
tuning process will be stopped and quited. Short press "SET" to exit the error.

(6) After Auto Tuning is finished, "At-ok" is displayed.
(7) Short press "SET" key to quite the Auto Tuning process.

Note:
Before starting Auto Tuning, the servo drive must be enabled, otherwise alarm code "AtErr" will be
displayed.

States Monitor
Sellect
Press M for 1sec

FOOFL: Point to point move

FOOFL

® UP key to increase
DOWN key to decrease
F10AT: Start Auto-tuning

£ {0RL.

Press S key for 1sec (* Press S key to start Auto-tuning
when motor is enabled. AT-in will be
@ showed in this mode.

RE- in

Control the motor to start moving according
to the planned motion trajectory.

v v

AT-OK shows out when auto-tuning AT-OK shows out when auto-tuning
is completed successfully. is not completed.

At -oh AEErr.

Short press "SET" key to quite the
Auto Tuning process if needed.

A4

([F1oRE] |
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10.2.4 Start Auto Tuning-- By Luna software

It's recommended to use Luna software to start Auto tuning. The operation steps are as follows.

Step 1: Connection Wizard
Select the drive that needs to be connented----Click "Next" button to establish communication with the drive.

Step 2: Set the Conrol mode to Position Control

(S5 Device
-7 No Name (Offiine)
- &¥ Connection
[z} %, Settings
{2 General
..M Fieldbus
3
.4 Limit Settings
Iy Pulse Qutput
(D pigital 1o
..£33 Analog 1/
g Electronic Gearing
? Smoothing Filter
..”\" Anti-Resonance
() QProgrammer

{0| Scope
-] Parameter Table

H Homing
-y Commissioning
il Tuning

B Mechanical Analysis
By Alarm Information
/=) Monitor

Step 3: Select "Tuning" funtion

@ Full Closed-Loop/2nd Enc.

47 Control Mode [No Name (Offline)]

Upload Download

Control Mode ‘ Position (Pulse/Dir)

Position (Pulse/Dir) Mode

(®) Pulse&Direction

(O CW & CCW Pulse

cw

Dir I

e [FLFLFIFL

Pulse

Raising Edge Trigger(P3-03)
[] 1nvert command pulse rotation direction(P3-03)
Pulse Input Source(P3-03)

(® Low Speed Pulses Input () High Speed Pulse Input

Pulse Input Noise Filter(P3-02)
5 3| *0.1us(Minimal Pulse Width)

Pulse Complete Timing(P5-41)
2 | ms

Position Error Limit{P3-04)
® | 100000 |3+ Pulses () NotUsed

= .
-2 Device

BQ Mo Mame (Offiing)
----- EF Connection

..... I m Scope

Mechanical Analysis

----- L Alarm Information
..... |=l Monitor

Interpolation Filter(P2-2
10 = ms{0=no
Speed

{
S f "
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Step 4: Select the tuning mode to "Auto Tuning"

Upload Download Servo on Stop Restore
Tuning Mode Selection(P0-00) Position Loop  velodity Loop  Current Loop
|AutU-Tuning v|

— Velodty Ref. —®| PO-10 —» P0O-09

1st mechanical Stiffness Level

' Velodty FF Cut-off Freq.  Velodity FF Gain
Low High T d nE
Stiffness(1-20): 5 - dt a

Deri Cut-off Freq. Deri Gain
Load Type(PD-01)
| Genral Load w P0O-06

+ Integrator Gain +
~—— Position Ref, P0O-05 » Velodty Cmd —#

Auto-Tuning - N .

Proportion Gain
Load Inertia Ratio(P0-02) 0.00 = Position Feedback

Motion Control Source

Group 1
(® My ownprofle (O Outer motion cmd

N ‘ 1st Mechanical Stiffness Level(P0-03) 5 =
Vibration Level 10 = %
Positinoing Error 40 = Pulses
Seting Time 50 = | ms
My own profile
. - Automatic Gain Swiching Method(P0-33)
(@) Distance 100 12 rev
o o0 I (® Fixed at Group 1 Switch Time
: = | rps w < =
- - (O) Switch to Group 2 if Position Error Fault = 0 3| Pulses from Group 2 to Group 1 (P0-37) 10 -
CCel 100.000 5 | rpsfs w
- (O) Switch to Group 2if Actual Velodty = 0.000 | |rps ~ from Group 1 to Group 2 (P0-38) 10 s
el 100.000 5 | rpsfs ~
- (O Switch to Group 2if Actual Torque(%) = 10 | 0.1%
Dir Alternate(Start: PDir
i Switch to Group 2 if not In-Position reache
t ) O Switch i ched

Delay 2000 |5 ms

1) 1st Mechanical Stiffness Level:
Set the appropriate stiffness level. It's recommended to set to "5" when running for the first time.

2) Lode Type
Select the load type accoeding to the current mechanical structure.

Load Type Description

General Type Horizontally placed ball-screw, Turntable, etc..
Stiffness Type Ball-screw load mounted horizontally on a marble base. Horizontally placed turntable, etc.
Flexible Type Belt load, etc..

3) Load Inertia Ratio

If already know the current load inertai ratio, input it into "Load Inertai Ratio(P0-02)", which can improve
the servo system stiffness and speed up the auto tuning process. It doesn't need to be set if don't know
the inertia ratio, the system will indentify the load inertia ratio automatically.

4) Motion Control Source

BRE MK FEFRREY “ BE NHIAX]” A=A

NEBIZEDIE S BIEA AN AXIZE NI EetF LI

5) Judgment Conditions for Auto Tuning

Vibration Level: The maximun torque vibration value that the servo system needs to be met when

in auto tuning process. The larger the set value, the higher the system stiffness after auto tuning is
finished.

Positioning Error: The maximum position following error that the servo system needs to be met.The
smaller the set value, the higher the system stiffness after auto tuning is finished.

Setting Time: The longest positioning setting time that the servo system needs to be met. The smaller
the set value, the higher the system stiffness after auto tuning is finished.
The default value of those parameters above can be used for most applications, they don't need to be

set unless excellent stiffness and system response are needed. Note that too extreme conditions may
cause servo system vibration easily and unstable.
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Step 5: Start the Auto Tuning

After the above configurations are set, set the motion profile that meets the following conditions, and
then click the "Start Auto Tuning" button to start the tuning process. The source of motion command
can be choose by "My own profile" or "Outer motion profile".

Required Motion Profile:

Travel Time: > 0.5 seconds

Travel Speed: > 180 rpm

Acc./Dec.: > 30rps/s
Interval Time: > 1.5 seconds

1) {ERINEBIZEIES
KR “FHEEHERE” 24l ERUNERARENES.
2) BE XHIAK!

PRI UEREE XA
2 ERERFRRESEERN, [T “FHISEREE” .

EHE X

® 9555 5.00 |3 ¥
EEMRE 20.000 2| rps w
hoiE 100.000 1=
WiEE 100.000 |
A |AIternate(Start:F‘Dirj v|
= ERELE] 2000 (3 ms

3) The Auto Tuning is completed.

Since the Auto Tuning is completed successfully, the gain parameters will also be saved in the drive
automatically, and the following message box will be showed to notice that whether upload parameters
from the drive to the software or not. After comfirming the upload, you can see that the first mechanical
stiffness level and load inertia ratio have been updated.

Auto-Tuning is completed. Mow would you please upload all these
Auto-Tuning result?

S
4) Error Message

If the Auto Tuning process cannot be comleted, the following error message box may be displayed,
which means:

Error Code Cause Measure

Increase the initial stiffness and the
value of Setting Time.

01 Positioning time out.

The Interval time of two _—
motion profile is too short.
The stiffness is reduce to =
03 the smallest value during the |Increase the Vibration Level. i
tuning process. -

Set the control mode to Position

02

Increase the Interval Time.

| (U MAIERERE S | BERCMBIMESIER.

04 Error control mode. Control.
: Enable the servo before starting the —
05 Servo is not enabled. auto tning,
06 Error tuning mode. "Set the Tunmg Mode(P0-00) to
Auto Tuning
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10.3 Fine Tuning Mode
Fine Tuning mode is suiteable for the following situations:

1) Errors alway occur in the auto tuning and cannot finish the tuning.

2) After auto tuning, even if optimize the stiffness level(P0-03) and the load inertia ratio(P0-02), the
servo system response still cannot meet the requirements.

Using the Fine Tuning can optimize the system gains to meet the requirements of high servo stiffness,
quick response time and minimum setting time.

10.3.1 Introducton of Fine Tuning Mode

Servo system gains are set by several parameters, such as: Load Inertia Ratio, Stiffness Level, Position
Loop Gain, Position Loop Derivative Time Constant, Derivative Filter, Velocity Feedforward Gain, Velocity
Feedforward Filter, Velocity Command Gain, Velocity Loop Gain, Velocity Loop Integral Time constant,
Acceleration Feedforward Gain, Acceleration Filter and Torque Command Filter.

The PID tuning optimizes all the parameters above to meet the performance requirements of the

motion system. In generally, for machines with high stiffness mechanical, the servo system response

can be improved by increasing the servo gain parameters. However, for the machine with low stiffness
mechanical, such as Bell Load, when increase the servo gain parameters, vibration may occur and servo
system response cannot be improved.

After fine tuning, gain parameters need to be saved manually.

10.3.2 Parameters in Fine Tuning Mode

Parameter | Command Description Type

P0-01 LY Load Type

P0-02 NR Load Inertia Ratio

P0-03 KG 1st mechanical Stiffness Level

P0-04 KX 2nd mechanical Stiffness Level

P0-05 KP 1st Position Loop Gain Gain Group 1

P0-07 KD 1st Position Loop Derivative Time Constant

P0-08 KE 1st Position Loop Derivative Filter

P0-09 KL Velocity Feedforward Gain

PO-10 KR Velocity Feedforward Filter

PO-11 KF 1st Velocity Command Gain

P0-12 VP 1st Velocity Loop Gain Gain Group 1

PO-13 VI 1st Velocity Loop Integral Time Constant

P0O-14 KK Acceleration Feedforward Gain

PO0-15 KT Acceleration Feedforward Filter

P0-16 KC 1st Torque Command Filter Gain Group 1

PO-17 UP 2nd Position Loop Gain

P0-19 ub 2nd Position Loop Derivative Time Constant

P0-20 UE 2nd Position Loop Derivative Filter ) ) )

P0-21 UF 2nd Velocity Command Gain Gain Group 2 when .usmg Gain
- - Switch function

P0-22 uv 2nd Velocity Loop Gain

P0-23 UG 2nd Velocity Loop Integral Time Constant

P0-24 ucC 2nd Torque Command Filter

P0-25 XP Full Closed-loop Position Loop Gain

P0-27 XD Full Closed-loop Position Loop Derivative Time Constant

P0-28 XE Full Closed-loop Position Loop Derivative Filter When using Gain Switch, the

P0-29 XF Full Closed-loop Velocity Command Gain first gain group in full closed-

P0-30 XV Full Closed-loop Velocity Loop Gain loop control

P0-31 XG Full Closed-loop Velocity Loop Integral Time Constant

P0-32 XC Full Closed-loop Torque Command Filter

P0-39 LR Velocity Feadback Filter

Note:

1) When using gain switch function, the gain group 1 and group 2 are used.
2) Parameters P0-25 to P0-32 are the first gain group in full closed-loop control mode.
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10.3.3 Description for Gain Parameters

The servo system consists of current loop, velocity loop and position loop. The more the inner control
loop, the more it needs to improve its responsiveness. Failure to observe this principle can result in
poor response or vibration.

If need to improve the response

1) Increase Mechanical Stiffness Level

2) Increase Position Loop Gain

3) Increase Velocity Loop Gain

4) Decease the Velocity Loop Integral Time Constant.

If overshot and vibration occur

1) Decease mechanical stiffness level

2) Decease Position Loop Gain

3) Decease Velocity Loop Gain

4) Incease the Velocity Loop Integral Time Constant

5) Decease the Torque Command Filter

6) Appropriately adjust the Derivative Time Constant

If one parameter is changed, other parameters also need to be modified. Do not make huge changes
to just one parameter, 5% changes each time is recommended.

10.3.3.1 Gain Parameters for Position Loop:

@ Position Loop Gain

Parameter | Comand Description Default Range Unit Control mode

P0-05 KP 1st Position Loop Gain 52 0 ~ 20000 01Hz |P |V |T

The stiffness gain of the Position Loop in the PID control algorithm. It determines the response

of position loop. Increase this value can improve the system's stiffness and get higher response
frequency of position loop, and reduce the system position error. If set the value too high, it may cause
vibration and overshot.

Too small of this gain may cause the response of the system not fast enough, and decreasing trend of
position following error will be slow.

Set to 0 means not used, value 20000 means the proportional effect is maximized.
The position loop gain must be smaller than the velocity loop gain.

€ Position Loop Derivative Time Constant

Parameter | Comand Description Default Range Unit Control mode

P0-07 KD 1st Position Loop Derivative Time Constant 0 0 ~ 30000 ms P |V |T

The derivative time constant of Position Loop in the PID control algorithm.

Setting to zero means that derivative function is not used. The smaller the set value, the stronger the
effect of derivative term.

Running a motor with a pure Pl controller the motor would overreact to small errors, creating ever large
errors, ultimately becoming unstable. If know what the motor is going to do before it do it, you could
prevent this.

A motor drive can control a motor better if it examines the rate of change of the position error and
includes that in its torque calculation. For example, if the motor has error, but the error is decreasing,
back off on the torque.

When the system's ability to suppress vibration is insufficient, there will be obvious vibrations during the
acceleration/deceleration, cruising and stopped. This vibrations has a decreasing trend and eventually
stabilizes. If the system vibrates, the differential time constant can be adjusted appropriately, and the
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recommended starting value is 2000.

When the set value of the derivative time constant (KD) is reasonable, the system's ability to suppress
vibration is significantly enhanced, and it tends to stabilize quickly.

When the derivative time constant (KD) is set too small, the motion system will be too sensitive, easily
vibrate and generate noise.

10.3.4 Gain Parameters for Velocity Loop

€ Velocity Loop Gain

Parameter | Comand Description Default Range Unit Control mode

PO-12 VP 1st Velocity Loop Gain 183 0 ~ 30000 01Hz P |V | T

The stiffness gain of the Velocity Loop in the PID control algorithm.

The simplest part of the Velocity Loop is the proportional gain, or VP, term. The drive applies current to
the motor in direct proportion to the error. For example, if a motor is not moving, and the shaft is turned
by hand or some other force, the drive will increase the motor current until the motor returns to "0"
speed. The faster the motor is moved from "0" speed, the more the opposing torque will increase. The
VP term (also called VP gain) governs how much torque will be applied for a given amount of velocity
error (Vn). In general, more load inertia or load friction, requires more torque and therefore a higher VP
gain.

In generally, applications or machines that require high speed and high precision, higher frequency
response bandwidth is required. To improve the overall response of the servo system and to reduce
position following error, it is necessary to increase the speed loop gain value. Setting the value too
high will cause vibration. The response frequency of the speed loop must be 4-6 times higher than
the response frequency of the position loop; otherwise, the machinery might vibrate or it might cause
overshoot when positioning

When P0-02 (auto estimation or manually set value) is equal to the real inertia ratio (JL/ JM), the real
speed loop frequency response is the value set by P0O-12.

€ Velocity Loop Integral Time Constant

Parameter | Comand Description Default Range Unit Control mode

PO-13 VI 1st Velocity Loop Integral Time Constant 189 0 ~ 30000 ms P |V |T

Set the Integral Time Constant of the Velocity Loop. The Integral gain will not take effect when the
value is set to zero.

If only proportional gain is working without integral gain, the error is hard to decrease to zero quickly,
or it may take long time to get zero. The integral time constant accumulates all errors and takes
effect together with the proportional gain. A smaller integral time constant (VI) setting can improve the
response and responsiveness of the servo system and reduce the following error.

The smaller the set value, the stronger the integral gain. If the set value of the integral time constant
(V1) is too small, the excessive rigidity of the system will cause vibration and noise of the entire servo
system. This vibration and noise occurs during the entire movement process, and it is always in an
oscillating state, which cannot be stabilized.
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10.4 Resonance Suppression

The machanical system has an inherent resonance frequency. If the whole system runs at this
mechanical resonance frequency poit, vibration and nosie may be caused.

M56S series provide 4 methods to suppress mechanical resonance.

1) Torque Command Filter

2) Notch Filters

3) End Effector Suppress

4) Lod Disturbance Suppress

10.4.1 Torque Command Filter

Parameter | Comand Description Default Range Unit Control mode

PO-16 KC 1st Torque Command Filter 1099 0 ~ 40000 01Hz P |V |T

FINEL099TNFEFREFDIAE . BABIRIBINER (PO-16)NEIREIMERS(P0-12)H93EB MU L.

KRB R— T RREIEERKEE, AXRXNPIDEHRBRIELEEMESBER)FHTIHERR. BEZ
ENREEZRARIC TR 2B LINE.

HA—LERERSER, BB IRNEHEIITINIES . TUSERNE, ZRKEs =l
MNEBEVAIE A TR -

BT RASZHIWMEHRNR, ZIHERRSE LR ONSERHERIMERQIAT, R ISR
MASEUBN IR

10.4.2 Notch Filter

Reducing the Torque Command Filter could solve the resonance, but it also reduce the system
response bandwidth and phase margin, and thus the system becomes unstable. In some case, it may
cause a counter-action that the resonance may not be suppressed.

If you know the resonance frequency, the notch filter can be used to suppress the resonance. The
notch filter suppresses mechanical resonance by reducing the gain at a specific frequency for high-
frequency mechanical resonance.

Magnitude-Phase Curve

Phase

Mechanical Resonance Frequency

Frequency(Hz)

Notch Fitler
Notch filter bandwidth

|

I

|
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l

|

l

l

|

|

! |

‘ |

|

|

|

I
I
|
|
i
|
: Notch Depth Level
|
1

Fi cy(H
Center frequency requency(Hz)

of Noftch Filter
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This resonance frequency can be detected through open-loop mechanical analysis. If the resonance
frequency drifts significantly with time or due to other cause, using notch filter is not suggested.
There are 4 notch filters in M56S series and each notch filter has three parameters, which are:

e Center frequency of Notch Fitler

¢ Notch Bandwidth

* Notch Depth Level(Notch Filter Attenuation Level)

The first group and the second group are user-defined notch filters, and all parameters need to be set
bt user. The third group and the fourth group can be set manually or be set as an adaptive notch filter
which all parameters are detected by the drive in real-time and automatically set.

Note: The center point frequency of the Notch Filter must be greater than 2 times of the Torque. Command
Filter(P0O-16).
10.4.2.1 Adaptive Notch Filter

When the servo system resonates and needs to use the notch filter, it's recommended to use the
Adaptive Notch Filter.

€ Scope of application and precautions:
Applicable to all control mode except Torque Mode
€ Conditions may affect nomal operation of the Adaptive Notch Filter:

* The resonance frequency is lower than 3 times the Velocity Loop Gain
» The frequency between two resonance points is less than 100Hz

@ Steps for usage
1).In the "Anti-resonance" interface of Luna software, change the usage mode of "Notch Filter 3" to
"Adaptive", and then click the "Download" button to enable a self-adaptive notch filter.

2).When the servo system is running, it will automatically detect resonance frequency and take effect to
suppress.

3).If there is a new resonance, enable the "Notch Filter 4" with same operation.

4).When the system is running, the third and fourth goups of notch filte parameters are automatically
updated, but will not be displayed in the software interface.

5) Although these parameters are updated automatically, they will not be saved automatically. After the
servo system is powered on again, the system will automatically update these parameters when the
servo is enabled and running.

This setting can prevent abnormal movement of the servo system during operation, resulting in the
notch filter parameters being updated to wrong values, which may increases vibration.
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€ Software settings for Adaptive Notch Filter

Step 1: Open the "Anti-resonance" window, and than click "Upload" button.

V' Anti-Resonance [closelo (1.01E)]

# Upload |, Download
{Notch Fiter End Effector &Load Disturbance Suppress
Notch Filter 1
® ot used O use
Frequency(0. 1+z) [JEEOR0NN =

Bandnidth Level [}
Depth Level 1

Notch Filter 2.

(® Not used O use
Frequency(0. +z) [JIEEEEIN &
Bandnidih Level [}

Depth Level 1

O Adaptive

Notch Filter 4
(©ifigtised| O Manual O Adaptive
Frequency(0.1+2) [ 50000 &

Bandwidth Level [
Depth Level 1
Adaptive Detection

O active ® Inactive
Detected Frequency(Hz)

7

(ES8 EoR )

10*

Frequency (Hz)

Step 2: Change the usage mode of "Notch Filter 3" to "Adaptive", and then click the

"Download" button.

Notch Fitter 1

Notch Filter 4

[@ifetised] O Manudl O Adaptive
Frequency(0. 1z) [JIEEOREN

Bandwidth Level 0

Depth Level 1

Adaptive Detection
O actve (@) Tnactive
Detected Frequency(Hz)

o]

[E=8/EoR =5

10

Frequency (H2)

Step 3: When the servo system is running, it will automatically detect resonance frequency and

take effect to suppress.
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10.4.3 Mechanical Analysis and Manual Setting of Notch Filtes

Analyze Resonance Frequency

To manually set the notch filter, it is necessary to detect the actual frequency when resonance occurs.
You can use the "Mechanical Analysis" function in the Luna software.

Test Type for Mechanical Analysis

Test Type:

Applicable load

Principle

Note

Mechnical Open-loop

Horizontal Load

Analyze the resonance of a servo system in
torque mode. Because it does not include the
loop of the servo controller, it can be used to
analyze the real resonance frequency of the
whole system, and even detect vibration caused
by unreasonable parameter settings.

For mechanical open-loop analysis, the drive
needs to be disabled, so it cannot be used for
vertical loads

Velocity Closed-loop

Horizontal
Vertical
Load

Analyze the resonance of a mechanical system
in Command Velocity Mode. At this point the

servo control loop is engaged. When using, it is
necessary to ensure that the control parameters

€ The control mode of the drive needs to be
in the Command Velocity Mode, that is, the
set value of P1-00 is 10.

@ The drive needs to be enabled when
starting the Velocity Closed-loop Analysis.

@ For vertical loads, ensure that there are

of the servo are set reasonably. . . }
mechanical protection measures against

falling.

10.4.3.1 How to Analyze Resonance Frequency using Mechanical Open-loop

Step 1
Before starting the Mechanical Open-loop analysis, ensure that:

e Servo system works well.
* The gain parameters tuninng is completed.
» Make sure the drive is disabled.

Step 2
Set an appropriate amplitude to start, be aware that an excessively large value may cause mechanical
movement.

Start | 11 Pause | () Stop_| ) Option ~
Test Type
Mechanical Openioop v

Smooth Factor
[ Log

Amplitude
300 &

Real-time arve Magritude Phase

| Magnitude

Freq [Hz] Phase
2000

Notch Fiter
Frequency(tz) 1000
Bandwidth Level o
Depthevel 1
Set to Notch Fiter

Set to Notch Fiter 2

Magritude Phase curve

2

10°
Freq [Hz]

Smooth Factor:
The curve will be displayed smoothly, which is helpful for analyzing the frequency points of resonance.
The larger the value, the smooth the curve.
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Step 3

Click the "Start" button, the servo system starts the Mechanical Open-loop analysis and displays the
result curve.

Click the icon in the upper right corner of the drawing area to optimize the displayed curve.

Step 4
Move the reference line in the "Magnitude_Phase Curve" to the place where the Magnitude curve (Blue
curve in the figure below) has abnormal protrusion.

The Notch Filter in red area will display the resonance frequency of the current reference line(The
picture above is around 1200Hz). Click "Set to Notch Filter 1" or "Set to Notch Filter 2" button will set

this frequency as the resonance suppression frequency.
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Step 5
Open the "Anti-Resonance” window, select "Use" and set approprate Bandwidth Level and Depth
Level, and than click "Download" button to enable the notch filter.

V" Anti-Reso, 016 ==
# Upload |#. Download | Step 3. Click Download to Save Configuration

Notch Filter | End Effector & Load Disturbance Suppress

Notch Filter 1

O Notused I ®) Use I Step 1.8
]

Frequency(0. 1Hz) 11970

Bandwidth Level 3 = =i
H®
Notch Fiter 2 Step 2. Set the central

[@ifistized” Bandmidth Level and D
Freguency(D. 1Hz) 30000 =

Depth Level 1

Bandwidth Level 0

Ak 4

Depth Level 1

Notch Filter 3
@

Freq

) Manual () Adaptive
(0. 1Hz) [VEAAEA

Bandwidth Level ]

|| 4

Depth Level 1

Notch Filter 4
(®) Notused | () Manual () Adaptive
Freguency(0.1Hz) | 30000

Ar| 4|4

Bandwidth Level 0

Depth Level 1

Adaptive Detection

O Active (®) Inactive 10*
Detected Frequency(Hz) III Frequency (Hz)

Note:

1) The mechanical open-loop analysis not include the servo control loop, even if the Notch Filter is set,
the resonance frequency still can be detected when the open-loop analysis is performed again. You
can use the Velocity Closed-loop Analysis to check the suppression result after the Notch Filter is set.

2) The center point frequency of the Notch Filter must be greater than 2 times of the Torque
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10.4.3.2 How to Analyze Resonance Frequency using Velocity Closed-loop

Step 1
Before performing the Velocity Closed-loop Analysis, make sure that:

e Servo system works well.

* The gain parameters tuninng is completed.

e The Control Mode is set to Command Velocity Mode

e Make sure the drive is enabled.

e It's recommended to use a motor with brake for vertical load to avoid accidental load drop.
Step 2

1) Set an appropriate amplitude to start, be aware that an excessively large value may cause
mechanical movement.

2) Open "SCL Terminal" from the "Tools" menu.
3) Enter "CM10" in the SCL terminal to set the control mode to Command Velocity Mode.
4) Enable the drive

SCL Command History & Respons

Start | 11 Pause | () Stop |G} Option ~

Test Type

Velocity Closed-Loop V| 50 & 1 $ Log

Amplitude | |5moom Factor

Real-time curve Magnitude Phase

Frs e —

[suey onJjeuuaL o8

2000

Notch Fiter

FrequencylHz) 1000
Bandwidth Level 0
Depth Level 1

Set to Notch Filter 1

Set to Notch Fiter 2

1000
Time [ms]

Magnitude Phase curve

Enter "CM10” and sent to the drive. |

1
cM10 Clear | | Saipt
X
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Step 3

1) Click the "Start" button, the servo system starts the Velocity Closed-loop analysis and displays the
result curve.

2) Click the icon in the upper right corner of the drawing area to optimize the displayed curve.

3) Move the reference line in the "Magnitude_Phase Curve" to the place where the Magnitude curve
(Blue curve in the figure below) has abnormal protrusion.

The Notch Filter in red area will display the resonance frequency of the current reference line(The
picture below shows there is an obvious vibration around 1200Hz,). Click "Set to Notch Filter 1" or "Set
to Notch Filter 2" button will set this frequency as the resonance suppression frequency.

Step 4
Open the "Anti-Resonance" window, select "Use" and set approprate Bandwidth Level and Depth
Level, and than click "Download" button to enable the notch filter.

V" Anti-Resoy 1.01E)] (e ]

# Upload |#. Download | Step 3. Click Download to Save Configuration
Notch Filter  End Effector & Load Disturbance Suppress

Notch Filter 1

() Not used | (@) Use I Step 1. $

Frequency(0.1Hz) | 11970 = [ ]
Bandwidth Level 3 -8
Depth Level 1 H ®

Notch Filter 2 Step 2. Set the central
[@oElsedl Bandwidsh Level and D

Frequency(0.1Hz) | 30000 ©

Bandwidth Level 1] =

Depth Level 1 =

Notch Filter 3

(@) i il O Manual () Adaptive
Frequency(0.1Hz) | 30000 | =

Bandwidth Level 1] =

Depth Level 1 =

Notch Filter 4
(®) Motused | (O Manual () Adaptive
Frequency(0.1Hz) | 30000

ar| (a4

Bandwidth Level ]

Depth Level 1

Adaptive Detection

O Active @ Inactive 102
Detected Frequency(Hz) lIl Frequency (Hz)
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Step 5
Perform Velocity Closed-loop analysis again to check the suppressed result.
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10.5 End Effector Suppress

As shown in the figure below, the mechanical transmission part has a certain elasticity. For example,
due to the long length of the end of the mechanical load and the hysteresis of the position control loop,
it is easy to generate low-frequency vibration during running and stopping. This vibration tends to have
a low frequency, generally within 30Hz, but it will affect the positioning accuracy and settling time.

<—> Wobble at the end of mechanical part

|
A\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘I

After the position command has finishied, the end of the machenical part is still wobble even if the motor
has stopped moving. This kind of of vibration can be suppressed well by using the End Effector Suppress
function, so as to improve the position accuracy and shorten the positioning and settling time.

How to Use:
Step 1: Detect the wobble frequency

Use the oscilloscope function of Luna software to observe the curves of "Target Speed" and "Actual
Speed" and "Position Error" when motor stops.

CH1 [] [l CH2 [] CH3 [»] W
|Target5|:|eed v| |Actua| Speed v| |PnsitionErrnr(32b'rt]l v|

AFFEA ARNFE AFER

As shown in the figure below, when the Target Speed is zero, the Position Error still has a relatively
fluctuation, but the amplitude decrease gradually under the damping effect of servo system. The
fluctuation frequency of Position Error can be measured.

| Calculate vibration frequency

) | F=
Inteval Time(T) -7

Target Sped
Position Error

Rev. 1.0
850- 301
@ 400-820-9661 02/19/2024



M56S RS-485 Type User Manual

Step 2: Set the Frequency and Enable the End Effector Suppress function

Open the "Anti-resonance" window and click the tape of "End Effector & Load Disturbance
Suppress”,and than enter the fluctuation frequency measured in the first step and check "Use", and than
click "Download" button. After downloading to the driver, the end vibration suppression will take effect.

Y Anti-Resonance [closelo (1.01E)]
L Upload fi Download Step 2. Click Download

Motch Filter ~ End Effector & Load Disturbance Suppress

Step 1. Set the Frequency and Select "Use”

End Effector Suppress

() Mot used (®) Use

Frequency(0. 1Hz) 1900 =

*

Note:

€ Wrong Fluctuation Frequency will cause the end vibration suppression effect to become worse or
even increase the vibration.

€ Only the Fluctuation Frequency within 1-30Hz can be well suppressed.
€ This function is not suitable for vibration caused by non-mechanical end causes.
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10.6 Load Disturbance Suppress

The servo system is disturbed by external factors, such as sudden changes in load or sudden changes
in external forces or friction, which may cause servo system vibration easily and become unstable.

The Load Disturbance Suppress function can eliminate such disturbances and improves system
response.

How to Use:

Open the "Anti-resonance" window and click the tape of "End Effector & Load Disturbance
Suppress”,and than check "Use" of "Load Disturbance Suppress", and than click "Download" button.
After downloading to the driver, the Load Disturbance Suppress function will take effect.

Y Anti-Resonance [closelo (1.01E)]
j Upload ,‘i Download
Motch Filter ~ End Effector & Load Disturbance Suppress

End Effector Suppress
(@) iNot used (0 Use

Freguency(D. 1Hz) 1] =

Load Disturbance Suppress
(®) Mot used ) Use
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11 Modbus/RTU Commucation

There are two types of communication methods for ModBUS, ASCII(American Standard Code for
information interchange) mode and RTU(Remote Terminal Unit)mode, this is defined based on different bus
modulation and demodulation methods. For M56S series AC servo drives, only ModBUS RTU is supported.

11.1 Modbus/RTU Configurations
11.1.1 Data Encode

The drive uses "Big-Endian" or "Little-Endian" for 32-bit data storage. In M5, each register is a word in
16-bit, so when storing a 32-bit data, it needs to occupy 2 registers.

Big-Endian: The Most Significant Byte (MSB) value is stored at the memory location with the lowest
address; the next byte value in significance is stored at the following memory location and so on. This is
akin to Left-to-Right reading in hexadecimal order.

For example: To store a 32bit data 0x12345678 into register address 40011 and 40012. 0x1234 will be
defined as MSB, and 0x5678 as LSB. With big-endian system:

Register 40031 = 0x1234
Register 40032 = 0x5678

When transfer 0x12345678, the first word will be 0x1234, and the second word will be 0x5678
Little-Endian: The Least Significant Byte (LSB) value is stored at the memory location with the lowest
address, and the MSB value is stored at the following memory location and so on.

For example: To store a 32bit data 0x12345678 into register address 40031 and 40032. 0x5678 will be
defined as LSB, and 0x1234 as MSB. With little-endian system:

Register 40031 = 0x5678

Register 40032 = 0x1234
When transfer 0x12345678, the first word will be 0x5678, and the second word will be 0x1234. M56S
drive parameter P1-13 (PR) defines data transfer type:

P1-13(PR) = 5 represents Big-Endian.
P1-13(PR) = 133 represents Little-Endian.

11.1.2 Communication Address

In the network system, each drive requires a unique drive address. Only the drive with the matching
address will responded to the host command. In ModBUS network, address "0" is the broadcast address.

It cannot be used for individual drive’ s address. ModBUS RTU/ASCII can set drive address from 1 to 31.
Parameter P1-16(DA) is used to set the communication address(Node ID) in RS-485 network.

11.1.3 Communication Protocol and Baud Rate

The supported data protocol in M56S series is :

e 8, N, 1. Thatis: 8 data bits, 1 stop bit, no parity bit.

The communication baud rate is set by parameter P1-15(BR).

The baud rate that takes effect after power-on in serial communication. This value will be saved
immediately after being configured but will not take effect immediately until the next power-on, so the
host software can configure this value at any time.

1 =9600bps

2 = 19200bps
3 = 38400bps
4 =57600bps

5 =115200bps
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11.1.4 Power-on Mode

Configure the operating mode of the drive after power on. Parameter P1-02(PM) is used to set it. The
corresponding relationship between PM command parameter value and working mode in Modbus RTU
communication mode is as follows:

8: After power on, the driver is in enable working mode.
9: After power on, the drive is in the working mode that conduct the Q programming automatically.
10:After power on, the drive is in non-enable working mode.

11.2 Modbus/RTU Message Frame

Modbus RTU protocol establishes the query message by putting the slave device address (or
broadcast), the function code defining the requested operation, the data to be sent as well as CRC
verification into the host query. The response message in slave device also uses Modbus RTU
message structure, including the slave device address, the function code requesting operation, the
data to be sent as well as CRC check. If there is fault when receiving the information or the slave
device cannot operate the requested action, the slave device will send an abnormal information as a
response. Modbus RTU data frame structure is as follows:

Address Domain CRC Check
1 BYTE 2 BYTES

11.3 Supported Function Codes for Modbus

The Modbus function codes supported by the MOONS’ driver are as follows:
¢ 0x03: Read hold register

€ 0x06: Write a single register

€ 0x10: Write multiple registers

11.3.1 Function Code :0x03: Read Hold Register
Read single or multiple holding registers, up to 50 registers are allowed to be read, broadcast are not
supported.

E.g. Read the drive status with slave address 1 and the register address is 40002, assuming the
register value is 0x0009

Host sends: Command Message(Master) Slave response: Response Message(Slave)
Function Data Number of Bytes Function Data Number of Bytes
Slave Address 01H 1 Slave Address 01H 1
Function Code 03H 1 Function Code 03H 1
Starting Data Address 00H(High) 2 Number of Data 04H 1
(Register 40002) 01H(Low) (In Byte)
Number of Data 00(High) 5 Content of Starting 00H(High) 5
(In word) 01(Low) Data Address 40002 09H(Low)
CRC Check Low D5H 1 CRC Check Low 78H 1
CRC Check High CAH 1 CRC Check High 42H 1

Host Sends: 01 03 00 01 00 01 D5 CA
Slave Responses: 01 03 02 00 09 78 42
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If communication error occurs, the data format returned by the exception is:
01 83 XX CRC_LCRC_H

Where XX is,

€ XX =01H means does not support to read the function code 03H,;

€ XX =02H means illegal register;

€ XX =03H means illegal data area;

€ XX =11H means register does not support read or write

The Modbus RTU/TCP message sent by the host is as follows:

M . Register Register
Lo MBAP Message Header | Address Code |Function Code egiste egiste CRC Check
Protocol Type Address Amount
Modbus RTU None 01 03 0001 0001 D5 CA
Modbus TCP 00 00 00 00 00 06 01 None 03 0001 0001 None

The Modbus RTU/TCP message returned by the slave station equipment is as follows:

eI MBAP Message Header | Address Code |Function Code Register Register CRC Check
Protocol Type Address Amount
Modbus RTU None 01 03 02 00 09 78 42
Modbus TCP 00 00 00 00 00 05 01 None 03 02 00 09 None
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11.3.2 Function Code 0x06: Write a Single Register

Writes to a single holding register. When using a broadcast instruction, all slave devices on the bus
perform the write operation to the same register.

For example, write the motor running speed to the drive whose slave device address is 11. The register
address is 40030. Assuming that the motor speed is set to 12.5 rps, write the data bit 12.5*240 =3000,
which is converted to hexadecimal 12CH.

Host sends: Command Message(Master) Slave response: Response Message(Slave)
Function Data Number of Bytes Function Data Number of Bytes
Slave Address 0BH 1 Slave Address 0BH 1
Function Code 06H 1 Function Code 06H 1
Starting Data Address 00H(High) 2 Starting Data Address 00H(High) 5
(Register 40030) 1DH(Low) (Register 40030) 1DH(Low)
01(High) 01(High)
Content of Data 2C(Low) 2 Content of Data 2C(Low) 2
CRC Check Low 19H 1 CRC Check Low 19H 1
CRC Check High 2BH 1 CRC Check High 2BH 1

Host Sends: 0B 06 00 1D 01 2C 19 2B

Slave Responses: 0B 06 00 1D 01 2C 19 2B

If communication error occurs, the data format returned by the exception is:
0B 86 XX CRC_L CRC_H

Where XX is

€ XX =01H, does not support to write in function code 06H
€ XX =02H, illegal register
€ XX =03H, illegal data area
€ XX =12H, register does not support read or write
€ XX =13H, set value exceeds the scope
The Modbus RTU/TCP message sent by the host is as follows:
MBI MBAP Message Header | Address Code |Function Code RS ARGy CRC Check
Protocol Type Address Amount
Modbus RTU None 0B 06 00 1D 012C 19 2B
Modbus TCP 00 00 00 00 00 06 OB None 06 001D 012C None
The Modbus RTU/TCP message returned by the slave station equipment is as follows:
. . Register Register
W K FY
ModbustiM¥ 28! | MBAP Message Header | Address Code |Function Code Address Amount CRC Check
Modbus RTU None 0B 06 00 1D 012C 19 2B
Modbus TCP 00 00 00 00 00 06 0B None 06 00 1D 012C None
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11.3.3 Function Code 0x10: Write Multiple Register

Write single or multiple holding registers, with a maximum of 50 registers allowed. When a broadcast
command is used, the same registers of all slave devices on the bus perform to write operations.

E.g. Write the target distance to the drive which the slave address is 10. The register addresses are
40031 and 40032. Assuming that the target distance is 30000, it is converted into hexadecimal 7530H
and transmits in Big Endian encoding.

Host sends: Command Message(Master) Slave response: Response Message(slave)
Function Data Number of Bytes Function Data Number of Bytes
Slave Address 0AH 1 Slave Address O0AH 1
Function Code 10H 1 Function Code 10H 1
Starting Data Address 00H(High) 2 Starting Data Address 00H(High) 2
(Register 40031) 1EH(Low) (Register 40031) 1EH(Low)
Number of Data 00H(High) 2 Number of Data 00(High) 2
(In word) 02H(Low) (In word) 02(Low)
Number of Data 04H 1 CRC Check Low 20H 1
(In byte)
Content of First Data O00H(High) .
Address 00H(Low) 2 CRC Check High B5H 1
Content of Second Data 75H(High) 5
Address 30H(Low)
CRC Check Low 70H 1
CRC Check High 8FH 1
Host Sends: OA 10 00 1E 00 02 04 00 00 75 30 70 8F
Slave Responses: 0A 10 00 1E 00 02 20 B5
If communication error occurs, the data format returned by the exception is:
OA90 XX CRC_LCRC H
Where XX is:
€ XX = 01H: Function code 10H is not supported
€ XX = 02H: lllegal register
€ XX = 03H: lllegal data area
€ XX = 12H: Register does not support writing in
€ XX = 13H: Set value is out of range
The Modbus RTU/TCP message sent by the host is as follows:
Modbus Address | Function | Register | Register | Number Data
Protocol Type MBAP Message Header Code Code Address | Amount | of Bytes Content SISO
Modbus RTU None 0A 10 00 1E 00 02 04 00 00 75 30 70 8F
Modbus TCP 00 00 00 00 00 0B 0A None 10 00 1E 00 02 04 00 00 75 30 None
The Modbus RTU/TCP message returned by the slave station equipment is as follows:
Modbus Address | Function | Register | Register CRC
Protocol Type WA [ EEeReR (el Code Code Address | Amount Check
Modbus RTU None 0A 10 00 1E 00 02 20 B5
Modbus TCP 00 00 00 00 00 06 DA None 10 00 1E 00 02 None
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11.4 SCL Command Code

11.4.1 Command Code

Register 40125 is defined as the operation code register. If write corresponding operation code to
register 40125, then it operates the corresponding function of operation code. The operation code that
supports is listed as below.

SCL Command Encoding Table

Function SCL | Opcode | Parameter 1 | Parameter 2 | Parameter 3 | Parameter 4 | Parameter 5

Alarm Reset AX O0xBA X X X X X

Start Jogging CJ 0x96 X X X X X

Stop Jogging SJ 0xD8 X X X X X

Encoder Position EP 0x98 Position Position X X X

Feed to Length with Speed Change FC 0x6D 1/0 Point Condition X X X

Feed to Length FL 0x66 X X X X X

Feed to Sensor with Mask Distance FM O0x6A 1/0 Point Condition X X X

Feed and Set Output FO 0x68 1/0 Point Condition X X X

Feed to Position FP 0x67 X X X X X

Feed to Sensor FS 0x6B I/0 Point Condition X X X

Feed to Sensor with Safety Distance FY 0x6C I/0 Point Condition X X X

Motor Disable MD O0x9E X X X X X

Motor Enable ME Ox9F X X X X X

Seek Home SH Ox6E I/0 Point Condition X X X

Set Position SP OxAS5 Position Position X X X

Full Closed-loop Control Switch XM 0x54 0.1 X X X X

Set Output SO 0x8B 1/0 Point Condition X X X

Wait for Input Wi 0x70 X X X X X

Queue Load & Execute QX 0x78 1..12 X X X X

Wait Time WT Ox6F 0.01 sec X X X X

Find Home FH 0xDB -4..35 X X X X

Stop Move & Kill Buffer, Max Decel SK OxE1l X X X X X

Stop Move & Kill Buffer, Normal Decel SKD OXE2 X X X X X

Notes: "X" in the table means do not use

E.g. SCL command "FL" means executing relative position control. In Modbus, writing "0x66" into
register 40125 (that is FL's Opcode in register table) can execute relative position control.

For detailed operation code function, please refer to HOST COMMAND REFERENCE brochure.
For detailed usage routines of the motor brake, please refer to the Modbus user manual.
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11.4.2 1/O Code

The coding of digital input/output port and status is shown in the table below.

Character Hex Description

‘0’ 0x30 Z-phase signal for encoder
‘v 0x31 Digital Input/Output 1
‘2’ 0x32 Digital Input/Output 2
‘3’ 0x33 Digital Input/Output 3
‘4’ 0x34 Digital Input/Output 4
‘5’ 0x35 Digital Input/Output 5
‘6’ 0x36 Digital Input/Output 6
‘7 0x37 Digital Input/Output 7
‘8’ 0x38 Digital Input/Output 8
‘9’ 0x39 Digital Input/Output 9
© 0x3A Digital Input/Output 10
<7 0x3B Digital Input/Output 11
‘<’ 0x3C Digital Input/Output 12
‘L’ 0x4C Low-level (Optocoupler on)
‘H’ 0x48 High-level (Optocoupler off)
‘R’ 0x52 Rising edge of the signal
‘F’ 0x46 Falling edge of the signal

E.g. SCL command "FS1F". In Modbus control, when write "Ox6B" in register 40125, "0x31" in
register 40126 and "0x46" in register 40127, they execute the same control.
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11.5 Modbus Register Tabble of M56S Series
11.5.1 M56S Series General Purpose Registers

11.5.1 M56S Series General Purpose Registers

Register Access Data Type Units Description SCL Register
40001..002 Read Only LONG — Alarm Code (AL) f
40003..004 Read Only LONG — Status Code (SC) S

40005 Read Only SHORT — Digital Output Status (10) y
40006 Read Only SHORT — Digital Input Status (IS) i
40007..008 Read Only LONG pulses Immediate Absolute Position (IP)
40009..010 Read Only LONG pulses Secondary Encoder Position (EQ)
40011..012 Read Only LONG pulses Encoder Position (EP) e
40013..014 Read Only LONG pulses Internal Use
40015 R/W SHORT Reserved
40016 Read Only SHORT rev Encoder Multi-turn Data
40017 Read Only SHORT 1/240rps Immediate Actual Velocity (V) %
40018 Read Only SHORT 1/240rps Immediate Target Velocity (IV1) w
40019 Read Only SHORT 0.1C Immediate Drive Temperature (IT) t
40020 Read Only SHORT 0.1C Immediate DSP Temperature (IT1)
40021 Read Only SHORT 0.1C Immediate Encoder Temperature (1T2)
40022 Read Only SHORT 0.1v Immediate DC_Bus Voltage (1U) u
40023..024 Read Only LONG pulses Immediate Position Error (IX) X
40025 R/W SHORT Reserved
40026 Read Only SHORT mv Analog Input 1 (IA1) j
40027 Read Only SHORT mv Analog Input 2 (1A2) k
40028 R/W SHORT mv Analog Output 1 (OA1) T
40029 R/W SHORT mv Analog Output 2 (OA2) W (Capital)
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11.5.1 M56S Series General Purpose Registers

Register Access Data Type Units Description SCL Register
40030 Read Only SHORT — Q Program Line Number b
40031 Read Only SHORT 0.1% Immediate Current Command (IC) c
40032 Read Only SHORT 0.1% Q Current (IQ) q

40033..034 Read Only LONG pulses Relative Distance (ID) d

40035..036 Read Only LONG pulses Sensor Position g
40037 Read Only SHORT — Condition Code h
40038 Read Only SHORT — Control Mode m
40039 Read Only SHORT — Velocity Move State n
40040 Read Only SHORT — Point-to-Point Move State o]
40041 Read Only SHORT — Q Segment Number p
40042 Read Only SHORT — Model Number
40043 Read Only SHORT — Sub Model
40044 Read Only SHORT S DSP Firmware Version
40045 Read Only SHORT — FPGA Firmware Version NO
40046 Read Only SHORT — FPGA Firmware Version LA

40047..048 R/W LONG pulses Input Counter | (Capital)

40049..050 R/W LONG pulses Pulse Counter S (Capital)
40051 R/W SHORT — Internal Use

40052..053 Read Only LONG s Power Up Seconds

40054..055 Read Only LONG times Power On Times
40056 Read Only SHORT — Encoder Firmware Version
40057 R/W SHORT — Internal Use
40058 Read Only SHORT — Internal Use
40059 Read SHORT — Internal Use
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11.5.1 M56S Series General Purpose Registers

Register Access Data Type Units Description SCL Register
40060 R/W SHORT 1% Internal Use
40061 R/W SHORT pulses Internal Use
40062 R/W SHORT ms Internal Use
40063 R/W SHORT — Internal Use
40064 R/W SHORT — Internal Use
40065 R/W SHORT 0 ~ 3000 Torgue Limit Dynamic CW Y
40066 R/W SHORT 0 ~ 3000 Torque Limit Dynamic CCW Z (Capital)

40067..68 Read Only LONG — Alarm Code r
40069 Read Only SHORT — Elzig;;g%g{gzrigig
40070 Read Only SHORT —_— Bﬁigé;;g%’:{gegriéil
40071 Read Only SHORT — glﬁg‘%';;g%g;j;zréiz
40072 Read Only SHORT — M%;;%g;j;;gia
40073 Read Only SHORT — E[ﬁg;;%;ﬁ%gi .
40074 Read Only SHORT — gﬁg;;%;‘jg%gi%
40075 Read Only SHORT — Eﬁﬁ;é;;g?:{gtﬁﬁgigiea
40076 Read Only SHORT — miﬁé;;%;{f;g%i?

40077..78 Read Only LONG s — r%g%g{gg;z 191

40079..80 Read Only LONG S Eﬁﬁbéﬁﬁgg;rgﬁg;g;l?tﬂiﬂﬂﬂ

40081..82 Read Only LONG S Eﬁﬂﬁggrﬁﬁzzg;;;)ziﬂ‘fﬁl

40083..84 Read Only LONG s —_— @g&g‘:g;;z i

40085..86 Read Only LONG s — @g}‘ggg‘;;; i

4008788 Read Only LONG s R

40089..90 Read Only LONG s I Qg&%ﬁg‘; ;;; e
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11.5.1 M56S Series General Purpose Registers
Register Access Data Type Units Description SCL Register
40093..94 Read Only LONG — Alarm Buffer 16
40095..96 Read Only LONG — Alarm Buffer 17
40097..98 Read Only LONG — Alarm Buffer 18
40099..100 Read LONG — Alarm Buffer 19
40101..102 Read Only LONG — Alarm Buffer 20
40103..104 Read Only LONG — Alarm Buffer 21
40105..106 Read Only LONG — Alarm Buffer 22
40107..108 Read Only LONG — Alarm Buffer 23
Alarm Buffer 24
40109..110 Read Only LONG RSB R AR E
Alarm Buffer 25
A0 112 Read Only LONG ISR RGN R
Alarm Buffer 26
40113..114 R | LON — - Srrs N
o3 ead Only ONG IR SRS DI R N SR
Alarm Buffer 27
40115.116 Read Only LONG IR ERRESRGiE R N SR
Alarm Buffer 28
40117..118 Read Onl LONG E— - Sros \o
eaa by IR DI IR RAF N TR
Alarm Buffer 29
40119..120 Read Onl LONG — - N o
eac ey AR IO RO L N TR E
Alarm Buffer 30
40121..122 Read Onl LONG — - N o
eaa ey IR SRR TOIE R L N AR E
Alarm Buffer 31
40123..124 Read Onl LONG — - R \g
ead ey IR SRR IO R TP N AR E
40125 R/W SHORT — Command Opcode
40126 R/W SHORT — Parameter 1
40127 R/W SHORT S Parameter 2
40128 R/W SHORT — Parameter 3
40129 R/W SHORT S Parameter 4
40130 R/W SHORT — Parameter 5
40131..132 Read Only LONG — Accumulator 0
40133..134 R/W LONG — User Register 1 1
40135..136 R/W LONG —_— User Register 2 2
40137..138 R/W LONG — User Register 3 3
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11.5.1 M56S Series General Purpose Registers
Register Access Data Type Units Description SCL Register

40139..140 R/W LONG E— User Register 4 4
40141..142 R/W LONG — User Register 5 5
40143..144 R/W LONG — User Register 6 6
40145..146 R/W LONG — User Register 7 7
40147..148 R/W LONG — User Register 8 8
40149..150 R/W LONG — User Register 9 9
40151..152 R/W LONG — User Register 10

40153..154 R/W LONG — User Register 11 ;
40155..156 R/W LONG — User Register 12 <
40157..158 R/W LONG — User Register 13 =
40159..160 R/IW LONG — User Register 14 >
40161..162 R/W LONG B User Register 15 ?
40163..164 R/W LONG — User Register 16 @
40165..166 R/W LONG — User Register 17 [
40167..168 R/W LONG — User Register 18 \
40169..170 R/W LONG — User Register 19 ]
40171..172 R/W LONG — User Register 20 n
40173..174 R/W LONG E— User Register 21 _
40175..176 R/W LONG — User Register 22
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11.5.2 M56S Series—PO0 Group (PID)

Register Access | Data Type | Units Range Description SCL Register
40177..178 R/W LONG — 0~2 Tuning Mode Selection (UM)
40179..180 RIW LONG — 0~ 10 Load Type (LY)

40181..182 R/W LONG — 0 ~ 100 Inertia Ratio (NR)
40183..184 R/W LONG — 1~20 1st Mechanical Stiffness Level (Kg)
40185..186 R/W LONG E— 1~20 2nd Mechanical Stiffness Level (KX)
40187..188 R/W LONG 0.1Hz 0 ~ 20000 1st Position Loop Gain (KP)
40189..190 R/W LONG ms 0 ~ 30000 1st Position Loop Integral Time Constant (KI)
40191..192 R/W LONG ms 0 ~ 30000 1st Position Loop Derivative Time Constant (KD)
40193..194 R/W LONG 0.1Hz 0 ~ 40000 1st Position Loop Derivative Filter (KE)
40195..196 R/W LONG 0.01% | -30000 ~ 30000 Velocity Feedforward Gain (KL)
40197..198 R/W LONG 0.1Hz 0 ~ 40000 Velocity Feedforward Filter (KR)
40199..200 R/W LONG 0.01% | -30000 ~ 30000 1st Velocity Command Gain (KF)
40201..202 R/W LONG 0.1Hz 0 ~ 30000 1st Velocity Loop Gain (VP)
40203..204 R/W LONG ms 0 ~ 30000 1st Velocity Loop Integral Time Constant (VI)
40205..206 R/W LONG 0.01% 0 ~ 20000 Acceleration Feedforward Gain (KK)
40207..208 R/W LONG 0.1Hz 0 ~ 40000 Acceleration Feedforward Filter (KT)
40209..210 R/W LONG 0.1Hz 0 ~ 40000 1st Torque Command Filter (KC)
40211..212 R/W LONG 0.1Hz 0 ~ 20000 2nd Position Loop Gain (UP)
40213..214 R/W LONG ms 0 ~ 30000 2nd Position Loop Integral Time Constant (Ul)
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11.5.2 M56S Series—P0 Group (PID)
Register Access | Data Type | Units Range Description SCL Register

40215..216 RIW LONG ms 0 ~ 30000 2nd Position Loop ID((EJrl;/)at|ve Time Constant
40217..218 R/W LONG 0.1Hz 0 ~ 40000 2nd Position Loop Derivative Filter (UE)
40219..220 R/W LONG 0.01% | -30000 ~ 30000 2nd Velocity Command Gain (UF)
40221..222 R/W LONG 0.1Hz 0 ~ 30000 2nd Velocity Loop Gain (UV)
40223..224 RIW LONG ms 0 ~ 30000 2nd Velocity Loop(llr]tg)gral Time Constant
40225..226 R/W LONG 0.1Hz 0 ~ 40000 2nd Torque Command Filter (UC)
40227..228 R/W LONG 0.1Hz 0 ~ 20000 Full Closed-loop Position Loop Gain (XP)
40229, 230 RIW LONG ms 0 ~ 30000 Full Closed-loop Position Loop Integral Time

Constant (XI)
40231232 RIW LONG ms 0 ~ 32767 Full Closed-loop Position Loop Derivative Time

Constant (XD)
40233..234 RIW LONG 0.1Hz 0 ~ 40000 Full Closed-loop POSIEI)(()E)LOOF) Derivative Filter
40235..236 R/W LONG 0.01% | -30000 ~ 30000 | Full Closed-loop Velocity Command Gain (XF)
40237..238 R/W LONG 0.1Hz 0 ~ 30000 Full Closed-loop Velocity Loop Gain (XV)
40239, 240 RIW LONG ms 0 ~ 30000 Full Closed-loop Velocity Loop Integral Time

Constant (XG)
40241..242 R/W LONG 0.1Hz 0 ~ 40000 Full Closed-loop Torque Command Filter (XC)
40243..244 R/W LONG — 0~14 Automatic Gain Switching Method (SD) O (Capital)
40245..246 R/W LONG pulses | 0 ~ 2147483647 Use Position Error as the Condition (PN)
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11.5.2 M56S Series—PO0 Group (PID)
Register Access | Data Type | Units Range Description SCL Register

40247..248 R/W LONG 1/240rps 0 ~ 24000 Use Actual Speed as the Condition (VN)

40249..250 R/W LONG 0.1% 0 ~ 3000 Use Actual Torque as the Condition (TN)

40251..252 R/W LONG ms 0 ~ 10000 Gain Switching Waiting Time 1 (SE1)

40253..254 R/W LONG ms 0 ~ 10000 Gain Switching Waiting Time 2 (SE2)

40255..256 R/W LONG — 0~3 Velocity Feedback Filter (LR)

40257..258 R/W LONG — 0~1 Self-adapting Filter Switch (AE)

40259..260 R/W LONG Reserved
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11.5.3 M56S Series—P1 Group (Configuration)

11.5.3 M56S Series—P1 Group (Configuration)
Register Access | Data Type Units Range Description SCL Register

40261..262 R/W LONG Reserved

40263..264 R/W LONG — 1,2,7,11,15,21 Main Control Mode (CM)

40265..266 R/W LONG — 1,2,7,11,15,21 Secondary Control Mode (CN)

40267..268 R/W LONG — 8 ~ 10 Operation Mode When Power-up (PM)

40269..270 R/W LONG — 1~2 Speed Control Clamp Mode (IM)

40271..272 R/W LONG —_— 0~1 Full Closed-loop Control Switch (XM)

40273.274 RIW LONG 0.1% -3000 ~ 3000 Torque Command of Internal Torque G
Mode (GC)

40275..276 R/W LONG 0.1% 0 ~ 3000 1st Torque Limit (CC)

40277..278 R/W LONG 0.1% 0 ~ 3000 Target Value of Torque Arrival (CV)

40279..280 R/W LONG 0.1% 0 ~ 3000 Torque Limit of Hardstop Homing (HC)

40281..282 R/W LONG ms 0 ~ 30000 Current Foldback Continuous Time (CL)

40283..284 R/W LONG E— 0~5 Torgue Limit Method (LD)

40285..286 R/W LONG — 0~1 Rotational Direction Setup (RN)

40287..288 R/W LONG Reserved

40289..290 R/W LONG — 1~511 Communication Protocol (PR)

40291..292 R/W LONG ms 0~ 20 Transmit Delay (TD)

40293..294 R/W LONG — 1~5 RS-485 Baud Rate (BR)

40295..296 R/W LONG — 0~ 32 RS-485 Address (DA)

40297..298 R/W LONG — 1~127 Node ID (CO)

40299..300 R/W LONG — 0~7 CANopen Baud Rate

40301..302 R/W LONG Q 10 ~ 32000 Regeneration Resistor Value (ZR)
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11.5.3 M56S Series—P1 Group (Configuration)
Register Access | Data Type Units Range Description SCL Register
40303.304 | RW LONG w 1 ~ 32000 Rege”era“c’”é@?'smr Wattage
40305..306 RIW LONG ms 0 ~ 8000 Regeneration Resistor Time
Constant (ZT)
40307..308 R/W LONG — 0~1 Keypad Setting Lock (PK)
40309..310 R/W LONG E— 0~ 20 LED Default Display (DD)
40311..312 R/W LONG E— 0 ~ 4294967295 Alarm Mask (MA)
40313..314 R/W LONG 0.1% 0 ~ 3000 2nd Torque Limit (CX)
40315..316 R/W LONG 0.1% 0 ~ 3000 3rd Torque Limit (CY)
40317..318 R/W LONG 0.1% 0 ~ 3000 4th Torque Limit (CZ)
40319..320 R/W LONG ms 0 ~ 30000 Motor Stall Protection Time (HT)
L - Dynamic Brake Sequence when
40321..322 R/W LONG 0~5 Servo Off (YV)
o N Dynamic Brake Sequence when
40323..324 R/W LONG 0~3 Fault Occurs (YR)
» Dynamic Brake Action Time during
40325..326 R/W LONG ms 0 ~ 30000 Deceleration of Servo Off (YM)
Dynamic Brake Action Time during
40327..328 R/W LONG ms 0 ~ 30000 Deceleration when Fault Occurs
(YN)
40329..330 RIW LONG o 0~1 Main Power Phase Lost Detecting
(O
40331..332 R/W LONG 0.1% 0 ~ 3000 Current Ramp Limit (RT)
40333 R/W SHORT Reserved
40334 R/W SHORT Reserved
Rev. 1.0
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11.5.4 M56S Series—P2 Group (Trajectory)

11.5.4 M56S Series—P2 Group (Trajectory)
Register Access | Data Type Units Range Description SCL Register
40335..336 R/W LONG 1/6(rpsls) 1 ~ 30000 Max Brake Deceleration (AM)
40337..338 R/W LONG 1/240rps 0 ~ 24000 Max Velocity (VM) M
40339..340 R/W LONG 1/6(rps/s) 1 ~ 30000 Jog Accel (JA) K (Capital)
40341..342 RIW LONG 1/6(rps/s) 1 ~ 30000 Jog Decel (JL) L
40343..344 R/W LONG 1/240rps -24000 ~ 24000 Jog Velocity (JS) J
40345..346 R/W LONG 1/6(rps/s) 1 ~ 30000 Point-to-Point Accel (AC) A
40347..348 R/W LONG 1/6(rps/s) 1 ~ 30000 Point-to-Point Decel (DE) B
40349..350 R/IW LONG 1/240rps 0 ~ 24000 Point-to-Point Velocity (VE) V (Capital)
-2147483647 ~ . R
40351..352 R/W LONG pulses 2147483647 Point-to-Point Distance (DI) D
-2147483647 ~ . . . .
40353..354 R/W LONG pulses 2147483647 Point-to-Point Change Distance (DC) C (Capital)
40355..356 R/W LONG 1/240rps 0 ~ 24000 Point-to-Point Change Velocity (VC) U (Capital)
40357..358 R/W LONG 1/6(rps/s) 1 ~ 30000 Homing Accel /Decel (HA1)
40359..360 R/IW LONG Reserved
40361..362 R/W LONG 1/240rps 0 ~ 24000 Homing Velocity 1 (HV1)
40363..364 R/W LONG 1/240rps 0 ~ 24000 Homing Velocity 2 (HV2)
-2147483647 ~ .
40365..366 R/W LONG pulses 2147483647 Homing Offset (HO)
40367..368 R/W LONG 1/240rps -24000 ~ 24000 |Internal Velocity Control: Speed 1 (JC1)
40369..370 R/W LONG 1/240rps -24000 ~ 24000 |Internal Velocity Control: Speed 2 (JC2)
40371..372 R/W LONG 1/240rps -24000 ~ 24000 |Internal Velocity Control: Speed 3 (JC3)
Rev. 1.0
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11.5.4 M56S Series—P2 Group (Trajectory)
Register Access | Data Type Units Range Description SCL Register
40373..374 R/W LONG 1/240rps -24000 ~ 24000 |Internal Velocity Control: Speed 4 (JC4)
40375..376 R/W LONG 1/240rps -24000 ~ 24000 |Internal Velocity Control: Speed 5 (JC5)
40377..378 R/W LONG 1/240rps -24000 ~ 24000 |Internal Velocity Control: Speed 6 (JC6)
40379..380 R/W LONG 1/240rps -24000 ~ 24000 |Internal Velocity Control: Speed 7 (JC7)
40381..382 R/W LONG 1/240rps -24000 ~ 24000 |Internal Velocity Control: Speed 8 (JC8)
40383..384 R/W LONG ms 0~ 125 Jerk Time (JT)
40385..386 R/W LONG ms 0 ~ 1000 Jerk Filter (KJ)
40387..388 R/W LONG ms 0~ 125 Interpolation Filter (FF)
40389..390 R/W LONG 1/240rps 0 ~ 24000 Velocity Limit of Torque Mode (VT)
40391 R/W SHORT Reserved
40392 R/W SHORT Reserved
40393 R/W SHORT Reserved
40394 R/W SHORT Reserved
40395 R/W SHORT Reserved
40396 R/W SHORT Reserved
40397 R/W SHORT Reserved
40398 R/W SHORT Reserved
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11.5.5 M56S Series—P3 Group(Encoder & Step/Dir)

Register Access | Data Type Units Range Description SCL Register
40399..400 R/W LONG — 1~ 2147483647 Electronic Gear Ratio — Numerator (EN)
40401..402 R/W LONG — 1 ~ 2147483647 | Electronic Gear Ratio - Denominator (EU)
40403..404 R/W LONG 0.1us 0 ~ 32000 Pulse Input Noise Filter (SZ)

40405..406 R/W LONG — 0~31 Pulse Input Setting (PT)
40407..408 R/W LONG pulses 0 ~ 2147483647 Position Error Limit (PF)
40409..410 R/W LONG pulses/rev| 200 ~ 131072 Command Pulses per Revolution (EG) R
40411..412 R/W LONG — 0~1 Second Encoder Direction (PV)
40413..414 RIW LONG Reserved
40415..416 R/W LONG Reserved
40417..418 RIW LONG rev 1~ 100 Hybrid Deviation Clear Setting (XT)
40419..420 R/W LONG pulses | 0 ~ 2147483647 Hybrid Deviation Fault Threshold (XO)
40421..422 R/W LONG pulses/rev| 200 ~ 100000 Second Encoder Resolution (XR)
40423..424 R/W LONG — 0 ~ 256 Pulses Output Mode (PO)
40425..426 R/W LONG — 0 ~ 13107200 Pulse Output Gear Ratio - Numerator (ON)
40427..428 R/W LONG — 0 ~ 13107200 |Pulse Output Gear Ratio - Denominator (OD)
40429..430 R/W LONG — 0~3 Absolute Encoder Usage (ES)
40431..432 R/W LONG — 0~1 Electronic Gearing Switch (PU)

40433 R/W SHORT Reserved

40434 RIW SHORT Reserved

40435 R/IW SHORT Reserved

40436 R/IW SHORT Reserved

40437 R/W SHORT Reserved

40438 R/IW SHORT Reserved

40439 R/IW SHORT Reserved

40440 R/IW SHORT Reserved
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11.5.6 M56S Series—P4 Group(Analog)

11.5.6 M56S Series—P4 Group(Analog)

Register | Access | Data Type Units Range Description SCL Register
40441..442 R/W LONG Reserved
40443..444 R/W LONG 1/240rps 0 ~ 24000 Analog Input Velocity Gain (AG)
40445..446 R/W LONG 0.1% 0 ~ 3000 Analog Input Torque Gain (AN)
40447..448 R/W LONG mv -10000 ~ 10000 Analog Input 1 Offset (AV1)
40449..450 R/W LONG mv -10000 ~ 10000 Analog Input 2 Offset (AV2)
40451..452 R/W LONG mv 0 ~ 255 Analog Input 1 Deadband (AD1)
40453..454 R/W LONG mv 0 ~ 255 Analog Input 2 Deadband (AD2)
40455..456 R/W LONG 0.1Hz 1 ~ 20000 Analog Input 1 Filter (AF1)
40457..458 R/W LONG 0.1Hz 1 ~ 20000 Analog Input 2 Filter (AF2)
40459..460 R/W LONG mv -10000 ~ 10000 Analog Input 1 Threshold (AT1)
40461..462 R/W LONG mv -10000 ~ 10000 Analog Input 2 Threshold (AT2)
40463..464 R/W LONG — 0~1 Velocity Limit Setting of Torque Control (FAL)
40465..466 R/IW LONG Reserved
40467..468 R/W LONG Reserved
40469..470 RIW LONG Reserved
40471..472 R/W LONG Reserved
40473..474 R/W LONG — 1 ~ 32000 Analog Output 1 Scale (OS1)
40475..476 R/W LONG — 1 ~ 32000 Analog Output 2 Scale (0S2)
40477..478 R/W LONG — 0~5 Analog Output 1 Function (XA1)
40479..480 R/W LONG — 0~5 Analog Output 2 Function (XA2)

40481 R/W SHORT Reserved

40482 R/IW SHORT Reserved

40483 R/W SHORT Reserved

40484 R/IW SHORT Reserved

40485 R/W SHORT Reserved
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11.5.6 M56S Series—P4 Group(Analog)
Register | Access | Data Type | Units Range Description SCL Register
40486 R/IW SHORT Reserved
40487 R/W SHORT Reserved
40488 R/IW SHORT Reserved
40489 R/W SHORT Reserved
40490 R/IW SHORT Reserved

11.5.7 M56S Series—P5 Group(l/O)

11.5.7 M56S Series—P5 Group(l/O)
Register | Access | Data Type Units Range Description SCL Register
40491..492 R/W LONG — 0~ 46 Digital Input 1 Function (MU1)
40493..494 R/W LONG — 0~ 46 Digital Input 2 Function (MU2)
40495..496 R/W LONG — 0~ 46 Digital Input 3 Function (MU3)
40497..498 R/W LONG — 0~ 46 Digital Input 4 Function (MU4)
40499..500 R/W LONG — 0~ 46 Digital Input 5 Function (MU5)
40501..502 R/W LONG — 0~ 46 Digital Input 6 Function (MU6)
40503..504 R/W LONG B 0~ 46 Digital Input 7 Function (MU7)
40505..506 R/IW LONG — 0 ~ 46 Digital Input 8 Function (MU8)
40507..508 R/IW LONG — 0~ 46 Digital Input 9 Function (MU9)
40509..510 R/IW LONG — 0 ~ 46 Digital Input 10 Function (MUA)
40511 R/W SHORT Reserved
40512 R/W SHORT Reserved
40513 R/W SHORT Reserved
40514 R/W SHORT Reserved
40515 R/W SHORT Reserved
40516 R/W SHORT Reserved
40517 R/W SHORT Reserved
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11.5.7 M56S Series—P5 Group(l/O)

Register | Access | Data Type Units Range Description SCL Register
40518 R/W SHORT Reserved
40519..520 R/W LONG — 0~ 36 Digital Output 1 Function (MO1)
40521..522 R/IW LONG — 0~ 36 Digital Output 2 Function (MO2)
40523..524 R/W LONG — 0~ 36 Digital Output 3 Function (MO3)
40525..526 R/W LONG — 0~ 36 Digital Output 4 Function (MO4)
40527..528 R/W LONG — 0~ 36 Digital Output 5 Function (MO5)
40529..530 R/W LONG — 0~ 36 Digital Output 6 Function (MO6)
40531 R/W SHORT Reserved
40532 R/W SHORT Reserved
40533 R/W SHORT Reserved
40534 R/W SHORT Reserved
40535 R/W SHORT Reserved
40536 R/W SHORT Reserved
40537 R/W SHORT Reserved
40538 R/W SHORT Reserved
40539, 540 RIW LONG ms 0 ~ 32000 Move Command Waiting Time When Brake
Release (BD)
40541..542 R/W LONG ms 0 ~ 32000 Servo-off Brake Engage Waiting Time (BE)
40543..544 R/W LONG Reserved
40545..546 R/W LONG — 0~ 10 Home Sensor (HX)
40547..548 R/W LONG ms 0 ~ 8000 Digital Input 1 Filter (FI1)
40549..550 R/W LONG ms 0 ~ 8000 Digital Input 2 Filter (FI2)
40551..552 R/W LONG ms 0 ~ 8000 Digital Input 3 Filter (FI3)
40553..554 R/W LONG ms 0 ~ 8000 Digital Input 4 Filter (F14)
40555..556 R/W LONG ms 0 ~ 8000 Digital Input 5 Filter (FI5)
40557..558 R/IW LONG ms 0 ~ 8000 Digital Input 6 Filter(F16)
00-820-9661
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11.5.7 M56S Series—P5 Group(l/O)

Register | Access | Data Type Units Range Description SCL Register
40559..560 R/W LONG ms 0 ~ 8000 Digital Input 7 Filter (FI7)
40561..562 RIW LONG ms 0 ~ 8000 Digital Input 8 Filter (FI8)
40563..564 R/W LONG ms 0 ~ 8000 Digital Input 9 Filter (FI9)
40565..566 R/IW LONG ms 0 ~ 8000 Digital Input 10 Filter (FIA)
40567..568 R/W LONG pulses 0 ~ 2147483647 Dynamic Follow Error Threshold (PL)
40569..570 R/W LONG pulses 0 ~ 32000 In-position Output Threshold (PD)
40571572 RIW LONG ms 0 ~ 32000 Time Constant of I\/I(gtgn Output Condition
40573..574 R/W LONG ms 0 ~ 20000 Pulse Complete Timing (TT)
40575..576 R/W LONG 1/240rps 24 ~ 480 Zero Speed Width (2V)
40577..578 R/W LONG 1/240rps 24 ~ 24000 Speed Coincidence Width (VR)
40579..580 R/W LONG 1/240rps 0 ~ 24000 Target Value of AT-speed (VV)
40581..582 R/W LONG 0.1% 0 ~ 3000 Torque Arrival Width (TV)

-2147483647 ~ L
40583..584 R/W LONG pulses 2147483647 Near Target Position (DG)

-2147483647 ~ . -
40585..586 R/W LONG pulses 2147483647 Positive Software Limit (LP)

-2147483647 ~ . L
40587..588 R/W LONG pulses 2147483647 Negative Software Limit (LM)
40589..590 R/W LONG — -4~ 35 Homing Method (HE)

Rev. 1.0
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11.6 Alarm Code and Status Code of M56S:

11.6.1 Servo M56S Drive Alarming Code (Main Code) Table

Register Bit Explanation Bit Explanation
0 Position Error out of Limit 16 Drive main Circuit Power Input Phase Loss
1 CCW Direction Limit Prohibited 17 STO Prohibited
2 CW Direction Limit Prohibited 18 Reserve
3 Overtemperature 19 Motor Velocity exceeds Limit
4 Internal Error 20 Drive under Voltage
5 Power Voltage over Range 21 Emergency Stop
6 Reserve 22 Second Encoder not connected
40001 7 Drive over Current 23 Full closed-loop Hybrid Deviation Over Limit
40002 8 Reserve 24 Absolute Encoder Battery under Voltage
9 Motor Encoder not connected 25 Absolute Position Loss
10 Abnormal Communication 26 Absolute Position Overflow
11 Reserve 27 Reserve
12 Release Failure 28 Absolute Encoder Multi-turn Error
13 Motor heavy Load Protection 29 Abnormal Motor Action Protection
14 Reserve 30 EtherCAT Communication Error
15 Abnormal Start Alarm 31 Homing Parameter Configuration Error

11.6.2 M56S Drive Alarming Code (auxiliary code) Table

Register Explanati Register Exolanati
(40001..02) Bit Xpranation (40067..68) Bit Xpranation
5 Drive Processor over Temperature
3 Overtemperature 6 Drive Power Module over Temperature
7 Motor over Temperature
8 Parameter read Failure
9 Inside Voltage Error
10 Reserve function and keep "0"
4 Internal Error 11 Reserve function and keep "0"
12 FPGA Error
13 Parameter Save Failure
14 Motor Encode Communication Error
15 Drive over Voltage
5 Power Voltage over Scope
16 Drive Low Voltage
Low-end over Current
7 Over-current 3 High-end over Current
Reading over Current
17 The motor commands its operation when
itis not enabled.
15 Abnormal Start Warning 18 The motor commands its operation when
it is not enabled.
19 1/0 Signal Function Multiplex
Motor Movement Abnormal 24 Motor Locked-rotor Protection
29 Protection 25 Motor Anti-collision Protection
Rev. 1.0
02/19/2024 328 @ 400-820-9661
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