
FD�X�S servo driver

Product Features

FD�X�S servo driver

FD1X5S servo driver interface description
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☑   Support RS���,CANopen，EtherCAT,Profinet communication.

Automatically identify motor parameters.☑   

Motor temperature monitoring and over temperature protection.☑   

Equipped with S-curve and parameter self-tuning function.☑   

�-channel analog function.☑   

Gantry control function.☑   

Support STO function.☑   

Motor overspeed protection.☑   

Use Type-C debugging port.☑   
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 Type-C interface

Power and Motor
interface

High-performance low-voltage with analog function driver

New design platform



 
FD�X�S servo driver technicalparameters table

Model parameter

 
 

FD���S-□S-���

Power

Logic power

Maximum continuous

output curren（t rms）

Peak current（ rms）

Input

Output

Feedback signal 

Energy consumption brake 

Brake voltage absorption point 

 Overvoltage alarm voltage 

Undervoltage alarm voltage 

Cooling mode

Logic loss power(mW) 

Weight (KG) 

STO 

Input

specification 

Output

specification 

Analog 

Peripheral station number 

Gantry synchronization 

 

Bus function

Installation site 

Installation method 

Application

environment

��VDC〜��VDC  

��V �A  

��A

(Up to ��A without auxiliary cooling plate)

��A

����

�.���

Modbus/RS���

CanOpen

EtherCAT

Profinet

Working Temperature

Storage temperature

Humidity (no condensation)

Protection class

Altitude

Atmospheric pressure

FD���S-□S-��� FD���S-□S-���

��VDC〜��VDC  

��V �A  

��A

(Up to ��A without auxiliary cooling plate)

���A

����

�.���

Tamagawa protocol, incremental (i.e. supporting existing S/Q/A/W encoders)  

Need external brake resistance (depending on the operation condition, mainly used in rapid start-stop occasions)  

��V±�V(default)，Can be set through software  

��V±�V(default)，Can be set through software  

��V±�V(default)，Can be set through software  

 Natural cooling   

�-channel STO , with independent ��V power supply  

�-channel DI, Common COMI port

High level : ��.�V~��VDC

Low level : �~�VDC

Max frequency : �KHz 

Input impedance : �KΩ

  �-channel pulse input,pulse+direction, phase A+phase B（��V〜��V)

Max frequency : ���KHz

It can be multiplexed as �-channel DI(DI� and DI� ) by software setting 

�-channel DO, open collector output

Max voltage : ��V

Driving capacity : ���mA

�-channel brake(Voltage: ��V,Output capacity:�A,can directly drive the brake)

It can be multiplexed as ��V source output or open collector output 

�-channel voltage type analog input, ��bit，-��V〜+��V，differential connection method  

Two ��-bit rotary DIP switch are provided for setting the station number 

AS version supports  Gantry synchronization 

It supports a maximum ���.�K baud rate and can communicate with the controller using Modbus RTU  

It supports a maximum of �MHz baud rate and can communicate with the controller using the CANopen  

Support CoE(CiA��� protocol)and CSP/CSV/PP/PV/PT/HM mode，communication speed ���M  

Non periodic parameter read and write

Message �, message �, message �, message �, message ���, message ���, message ���

Support IRT synchronous mode

Support absolute value encoder

Support DSC dynamic servo control 

Dust-free, dry, lockable (e.g. electrical cabinet)  

Install vertically or horizontally  

 -��℃〜��℃（no freezing）,When the operating temperature exceeds ��°C, the driver needs to be derated  

 -��℃〜��℃（no freezing）  

Less than ��%RH  

IP�� (X� interface only meets IP�� protection class) 

The rated working altitude is less than ���� meters above sea level. When the working altitude is higher than ���� meters, it is necessary

 to reduce the rated value by �.�% for every ��� meters of elevation. The maximum working altitude is ���� meters above sea level.  

��kpa〜���kpa  

Note：□=A：CANopen、RS���、Pulse

              =E：EtherCAT、Pulse

              =P：Profinet、Pulse (Coming soon)

Servo Drive

Servo motor Description
Power cable

Brake cable

Rated power/

Rated current

ENCHG-LL-GA or

ENCHG-LL-GA-F

ENCDG-LL-GA/

★ENCHG-(�)-GU-DC

Encoder

cable CANopen+RS���
Pulse

EtherCAT
Pulse

Singleturn magnetic encoder

Singleturn magnetic encder, with brake

Singleturn magnetic encoder

Singleturn magnetic encder, with brake

Singleturn magnetic encoder

Singleturn magnetic encder, with brake

Singleturn magnetic encoder

Singleturn magnetic encder, with brake

Multiturn magnetic encoder

Multiturn magnetic encoder, with brake

Multiturn magnetic encoder

Multiturn magnetic encoder, with brake

Multiturn magnetic encoder

Multiturn magnetic encoder, with brake

Multiturn magnetic encoder

Multiturn magnetic encoder, with brake

Multiturn magnetic encoder

Multiturn magnetic encoder, with brake

Multiturn magnetic encoder

Multiturn magnetic encoder, with brake

���W/�.�A

���W/��.�A

���W/��.�A

����W/��.�A

��W/�.��A

���W/�.��A

���W/�.�A

���W/��.�A

���W/��.�A

����W/��.�A

MOT-���-LL-KA-D or
MOT-���-LL-KA-DF

MOT-���-LL-KAB-D or
MOT-���-LL-KAB-DF
MOT-���-LL-KA-D or
MOT-���-LL-KA-DF

MOT-���-LL-KAB-D or
MOT-���-LL-KAB-DF

MOT-���-LL-KA-D

MOT-���-LL-KAB-D

MOT-���-LL-KA-D

MOT-���-LL-KAB-D

MOT-���-LL-KA-D or
MOT-���-LL-KA-DF

MOT-���-LL-KAB-D or
MOT-���-LL-KAB-DF
MOT-���-LL-KA-D or
MOT-���-LL-KA-DF

MOT-���-LL-KAB-D or
MOT-���-LL-KAB-DF
MOT-���-LL-KA-D or
MOT-���-LL-KA-DF

MOT-���-LL-KAB-D or
MOT-���-LL-KAB-DF
MOT-���-LL-KA-D or
MOT-���-LL-KA-DF

MOT-���-LL-KAB-D or
MOT-���-LL-KAB-DF

MOT-���-LL-KA-D

MOT-���-LL-KAB-D

MOT-���-LL-KA-D

MOT-���-LL-KAB-D

SMK��S-����-��SAK-�DSA 

SMK��S-����-��SBK-�DSA 

SMK��S-����-��SAK-�DSA 

SMK��S-����-��SBK-�DSA  

SMK��S-����-��SAK-�DKA

SMK��S-����-��SBK-�DKA

SMK��S-����-��SAK-�DKA

SMK��S-����-��SBK-�DKA

SMK��S-����-��QAK-�DSA

SMK��S-����-��QBK-�DSA

SMK��S-����-��QAK-�DSA

SMK��S-����-��QBK-�DSA

SMK��S-����-��QAK-�DSA 

SMK��S-����-��QBK-�DSA 

SMK��S-����-��QAK-�DSA 

SMK��S-����-��QBK-�DSA  

SMK��S-����-��QAK-�DKA

SMK��S-����-��QBK-�DKA

SMK��S-����-��QAK-�DKA

SMK��S-����-��QBK-�DKA

FD���S-AS-���

FD���S-AS-���

FD���S-AS-���

FD���S-AS-���

FD���S-ES-���

FD���S-ES-���

FD���S-ES-���

FD���S-ES-���

FD�X�S and SMK series magnetic encoder motor configuration table（DC��V）

Note:�."LL" indicates the cable length.

         �.★ ENCHG - (�) - GU-DC is an essential battery power cable for multi turn absolute encoder motor, with a length of ��CM 

         (if the battery cable length cannot meet the on-site application, an extension cable can be selected);

         �.SMK��S-����-��□■K-�DKA is recommended to match FD���，If � times overload is required, it needs to be matched with FD���.

   FD�X�S and SMC series singleturn magnetic encoder motor configuration table (DC��V)

ENCHG-LL-GU

Singleturn magnetic encoder

Singleturn magnetic encder, with brake

Singleturn magnetic encoder

Singleturn magnetic encder, with brake

Singleturn magnetic encoder

Singleturn magnetic encder, with brake

Singleturn magnetic encoder

Singleturn magnetic encder, with brake

Singleturn magnetic encoder

Singleturn magnetic encder, with brake

Singleturn magnetic encoder

Singleturn magnetic encder, with brake

Singleturn magnetic encoder

Singleturn magnetic encder, with brake

��W/�.�A

���W/�.�A

���W/�.�A

���W/��.�A

���W/��.�A

���W/��.�A

����W/��.�A

MOT-���-LL-KL-D

MOT-���-LL-KL-D/
BRA-LL-KL

MOT-���-LL-KL-D

MOT-���-LL-KL-D/
BRA-LL-KL

MOT-���-LL-KL-D

MOT-���-LL-KL-D/
BRA-LL-KL

MOT-���-LL-KL-D

MOT-���-LL-KL-D/
BRA-LL-KL

MOT-���-LL-KL-SP

MOT-���-LL-KL-SP/
BRA-LL-KL

MOT-���-LL-KL-SP

MOT-���-LL-KL-SP/
BRA-LL-KL

MOTF-���-LL-KL-SP

MOTF-���-LL-KL-SP/
BRA-LL-KL

FD���S-AS-���

FD���S-AS-���

FD���S-ES-���

FD���S-ES-���

Note：�."LL" indicates the cable length.

           �.SMC��S-����-��M■K-�DSU is recommended to match FD���S，If � times overload is required, it needs to be matched with FD���S.

����

SMC��S-����-��MAK-�DSU

SMC��S-����-��MBK-�DSU

SMC��S-����-��MAK-�DSU

SMC��S-����-��MBK-�DSU

SMC��S-����-��MAK-�DSU

SMC��S-����-��MBK-�DSU

SMC��S-����-��MAK-�DSU

SMC��S-����-��MBK-�DSU

SMC��S-����-��MAK-�DSU

SMC��S-����-��MBK-�DSU

SMC��S-����-��MAK-�DSU

SMC��S-����-��MBK-�DSU

SMC��S-����-��MAK-�DSU

SMC��S-����-��MBK-�DSU

��VDC〜��VDC  

��V �A  

��A

(Up to ��A without auxiliary cooling plate)

���A

����

�.�

FD�X�S servo driver FD�X�S servo driver

Servo Drive

Servo motor Description
Power cable

Brake cable

Rated power/

Rated current

Encoder

cable CANopen+RS���
Pulse

EtherCAT
Pulse

Normal input

Pulse input

Normal output

Brake output



 
FD�X�S servo driver technicalparameters table

Model parameter

 
 

FD���S-□S-���

Power

Logic power

Maximum continuous

output curren（t rms）

Peak current（ rms）

Input

Output

Feedback signal 

Energy consumption brake 

Brake voltage absorption point 

 Overvoltage alarm voltage 

Undervoltage alarm voltage 

Cooling mode

Logic loss power(mW) 

Weight (KG) 

STO 

Input

specification 

Output

specification 

Analog 

Peripheral station number 

Gantry synchronization 

 

Bus function

Installation site 

Installation method 

Application

environment

��VDC〜��VDC  

��V �A  

��A

(Up to ��A without auxiliary cooling plate)

��A

����

�.���

Modbus/RS���

CanOpen

EtherCAT

Profinet

Working Temperature

Storage temperature

Humidity (no condensation)

Protection class

Altitude

Atmospheric pressure

FD���S-□S-��� FD���S-□S-���

��VDC〜��VDC  

��V �A  

��A

(Up to ��A without auxiliary cooling plate)

���A

����

�.���

Tamagawa protocol, incremental (i.e. supporting existing S/Q/A/W encoders)  

Need external brake resistance (depending on the operation condition, mainly used in rapid start-stop occasions)  

��V±�V(default)，Can be set through software  

��V±�V(default)，Can be set through software  

��V±�V(default)，Can be set through software  

 Natural cooling   

�-channel STO , with independent ��V power supply  

�-channel DI, Common COMI port

High level : ��.�V~��VDC

Low level : �~�VDC

Max frequency : �KHz 

Input impedance : �KΩ

  �-channel pulse input,pulse+direction, phase A+phase B（��V〜��V)

Max frequency : ���KHz

It can be multiplexed as �-channel DI(DI� and DI� ) by software setting 

�-channel DO, open collector output

Max voltage : ��V

Driving capacity : ���mA

�-channel brake(Voltage: ��V,Output capacity:�A,can directly drive the brake)

It can be multiplexed as ��V source output or open collector output 

�-channel voltage type analog input, ��bit，-��V〜+��V，differential connection method  

Two ��-bit rotary DIP switch are provided for setting the station number 

AS version supports  Gantry synchronization 

It supports a maximum ���.�K baud rate and can communicate with the controller using Modbus RTU  

It supports a maximum of �MHz baud rate and can communicate with the controller using the CANopen  

Support CoE(CiA��� protocol)and CSP/CSV/PP/PV/PT/HM mode，communication speed ���M  

Non periodic parameter read and write

Message �, message �, message �, message �, message ���, message ���, message ���

Support IRT synchronous mode

Support absolute value encoder

Support DSC dynamic servo control 

Dust-free, dry, lockable (e.g. electrical cabinet)  

Install vertically or horizontally  

 -��℃〜��℃（no freezing）,When the operating temperature exceeds ��°C, the driver needs to be derated  

 -��℃〜��℃（no freezing）  

Less than ��%RH  

IP�� (X� interface only meets IP�� protection class) 

The rated working altitude is less than ���� meters above sea level. When the working altitude is higher than ���� meters, it is necessary

 to reduce the rated value by �.�% for every ��� meters of elevation. The maximum working altitude is ���� meters above sea level.  

��kpa〜���kpa  

Note：□=A：CANopen、RS���、Pulse

              =E：EtherCAT、Pulse

              =P：Profinet、Pulse (Coming soon)

Servo Drive

Servo motor Description
Power cable

Brake cable

Rated power/

Rated current

Encoder

cable CANopen+RS���
Pulse

EtherCAT
Pulse

Multiturn magnetic encoder

Multiturn magnetic encoder, with brake

Multiturn magnetic encoder

Multiturn magnetic encoder, with brake

Multiturn magnetic encoder

Multiturn magnetic encoder, with brake

Multiturn magnetic encoder

Multiturn magnetic encoder, with brake

Multiturn magnetic encoder

Multiturn magnetic encoder, with brake

Multiturn magnetic encoder

Multiturn magnetic encoder, with brake

��W/�.��A

���W/�.��A

���W/�.�A

���W/��.�A

���W/��.�A

����W/��.�A

SMK��S-����-��QAK-�DSA

SMK��S-����-��QBK-�DSA

SMK��S-����-��QAK-�DSA

SMK��S-����-��QBK-�DSA

SMK��S-����-��QAK-�DSA 

SMK��S-����-��QBK-�DSA 

SMK��S-����-��QAK-�DSA 

SMK��S-����-��QBK-�DSA  

SMK��S-����-��QAK-�DKA

SMK��S-����-��QBK-�DKA

SMK��S-����-��QAK-�DKA

SMK��S-����-��QBK-�DKA

FD���S-AS-���

FD���S-AS-���

FD���S-ES-���

FD���S-ES-���

��

��VDC〜��VDC  

��V �A  

��A

(Up to ��A without auxiliary cooling plate)

���A

����

�.�

FD�X�S servo driverFD�X�S servo driver

Normal input

Pulse input

Normal output

Brake output

 

Multiturn magnetic encoder

Multiturn magnetic encoder, with brake

Multiturn magnetic encoder

Multiturn magnetic encoder, with brake

Multiturn magnetic encoder

Multiturn magnetic encoder, with brake

Multiturn magnetic encoder

Multiturn magnetic encoder, with brake

Multiturn magnetic encoder

Multiturn magnetic encoder, with brake

Multiturn magnetic encoder

Multiturn magnetic encoder, with brake

Multiturn magnetic encoder

Multiturn magnetic encoder, with brake

Multiturn magnetic encoder

Multiturn magnetic encoder, with brake

Multiturn magnetic encoder

Multiturn magnetic encoder, with brake

��W/�.�A

���W/�.�A

���W/�.�A

���W/��.�A

���W/��.�A

���W/��.�A

����W/��.�A

����W/��A

����W/��A

MOT-���-LL-LJ��

MOT-���-LL-LJ��/
BRA-LL-KL

MOT-���-LL-LJ��

MOT-���-LL-LJ��/
BRA-LL-KL

SMC��S-����-��QAK-�DSU

SMC��S-����-��QBK-�DSU

SMC��S-����-��QAK-�DSU

SMC��S-����-��QBK-�DSU

    

FD���S-AS-���

FD���S-AS-���

FD���S-AS-���

FD���S-AS-���

FD���S-ES-���

FD���S-ES-���

FD���S-ES-���

FD���S-ES-���

Servo Drive

Servo motor Description
Power cable

Brake cable

Rated power/

Rated current

Encoder

cable CANopen+RS���
Pulse

EtherCAT
Pulse

 
 
 

 
 
 

 

 MOTF-���-LL-KA-D

MOTF-���-LL-KAB-D

 MOTF-���-LL-KA-D

MOTF-���-LL-KAB-D

 MOTF-���-LL-KA-D

MOTF-���-LL-KAB-D

 MOTF-���-LL-KA-D

MOTF-���-LL-KAB-D

  ENCHGF-LL-GA

★ENCHG-(�)-GH-DC

Note:�."LL" indicates the cable length.

�.★ ENCHG - (�) - GH-DC is an essential battery power cable for multi turn absolute encoder motor, with a length of ��CM

�.SMK��S-����-��□■K-�DKA is recommended to match FD���，If � times overload is required, it needs to be matched with FD���.

SMC��S-����-��QAK-�DSx

SMC��S-����-��QBK-�DSx

SMC��S-����-��QAK-�DSY

SMC��S-����-��QBK-�DSY

SMC��S-����-��QAK-�DSx

SMC��S-����-��QBK-�DSx

SMC��S-����-��QAK-�DSY

SMC��S-����-��QBK-�DSY

SMC��S-����-��QAK-�DSx

SMC��S-����-��QBK-�DSx

SMC��S-����-��QAK-�DSY

SMC��S-����-��QBK-�DSY

 

Note：�."LL" indicates the cable length.

�.★ENCHG - (�) - GH-DC is an essential battery power cable for multi turn absolute encoder motors, with a length of ��CM

�.SMC��S-����-��Q■K-�DSU  is recommended to match FD���S，If � times overload is required, it needs to be matched with FD���S.

��

MOTF-���-LL-KA-D

MOTF-���-LL-KAB-D

MOTF-�3�-LL-KA-D

MOTF-�3�-LL-KAB-D

  

xxx-5DSU:

ENCHG-LL-GU

★ENCHG-(4)-GH-DC

  xxx-5DSY:

ENCHGF-LL-SP13

★ENCHG-(4)-GH-DC

MOTF-��8-LL-SP21

MOTF-���-LL-SP21

MOTF-���-LL-SP21
     BRAF-LL-SP13

MOTF-�15-LL-SP21

MOTF-�15-LL-SP21
     BRAF-LL-SP13

  

MOT-�xx-LL

MOT-�xx-LL
  BRA-LL-xx

MOT-��x-LL

MOT-��x-LL
  BRA-LL-xx

MOT-��x-LL

MOT-��x-LL
  BRA-LL-xx

MOTF-��8-LL-SP21
  BRAF-LL-SP13

FD�X�S and SMK series multiturn magnetic encoder motor configuration table（DC��V）

FD�X�S and SMC series multiturn magnetic encoder motor configuration table（DC��V）

SMC��S-����-��QAK-�DSx

SMC��S-����-��QBK-�DSx

MOTF-�xx-LL

MOTF-�xx-LL
  BRA-LL-xx



FD���S-□S-��� Drive mechanical dimension diagram (unit: mm)
Note: It is recommended to reserve more than ��mm in the connector cable space

FD���S-□S-��� Drive mechanical dimension diagram (unit: mm)
Note: It is recommended to reserve more than ��mm in the connector cable space
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FD�X�S servo driver

Product Features

FD�X�S servo driver

FD1X5S servo driver interface description

Pin No.

�

�

�

�

�

�

�

�

CAN

CAN_H

CAN_L

GND_CAN

/

/

/

DATA+

DATA-

X�A(IN)

X�B(OUT)

RS���

/

/

/

���B

���A

/

/

/

Pin No.

�

�

�

�

�

�

�

�

Signal

AI�+

DI�+/ PUL+

DI�-/ PUL-

DI�+/ DIR+

DI�-/ DIR-

DO�+

 DO�+/BR+ 

��VS

X�

Pin No.

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��

incremental

+�V

GND

（PTC）

U

/U

Z

B

A

W

V

/Z

/B

/A

/W

/V

X�

DB��

X�

Pin No.

�

�

�

�

�

�

�

�

Signal

PE

W

V

U

RB-

RB+

DC-

DC+

X�

X�

Pin No.

A�&B��

A�&B�

A�&B�

A�&B�

X�

(TYPE-C

interface)

Signal

GND

USBDP

USBDN

+�V

Bus interface

X�

X�
IO interface

Encoder input

X�

☑   Support RS���,CANopen，EtherCAT,Profinet communication.

Automatically identify motor parameters.☑   

Motor temperature monitoring and over temperature protection.☑   

Equipped with S-curve and parameter self-tuning function.☑   

�-channel analog function.☑   

Gantry control function.☑   

Support STO function.☑   

Motor overspeed protection.☑   

Use Type-C debugging port.☑   

 

EtherCat

TD+

TD-

RD+

/

/

RD-

/

/

ProfiNet

TD+

TD-

RD+

/

/

RD-

/

/

Signal

AI�-

COMI

DI�

DI�(Fast)

DI�(Fast)

DO�-

 DO�- /BR- 

GNDS

Pin No.

�

��

��

��

��

��

��

��

AB

Communication

+�V

GND

（PTC）

/

/

/

/

/

SD+

/

/

/

/

SD-

/

STO interface

X�

X�

Pin No.

�

�

�

Signal

STOA+

STOB+

STO_��V

Signal

STOA-

STOB-

STO_GND

Pin No.

�

�

�

BA

��

X1A(IN) X1B(OUT)

B A

6 5 4

3 2 1
A

B

PE
W
V
U

RB-
RB+
DC-
DC+

FD���S&FD���SFD���S

PE

W

V

U

RB-

RB+

DC-

DC+

 Type-C interface

Power and Motor
interface

High-performance low-voltage with analog function driver

New design platform
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