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1.Dimensions and Parameters 

1.1 Dimension parameters 

CKTD- 750 S 200 Appearance and Dimensions 
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MDSM40C96G Appearance and Dimensions 

 

 

MDSM15B60G Appearance and Dimensions 
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1.2 Motor parameters 

Travel Motor Parameters Driver Parameters 

1 Motor Type Servo 

2 Rated Power (s 2-60min ) Power (W) 750 

3 Rated Voltage (V) 24 

4 Rated Speed (rpm) 3000 

5 Rated Current (A) 38 

6 Gear Ratio 26.5 

7 Encode(ppr) 2500 

8 Wheel diameter (mm) 150 

9 Rated torque (Nm) 2.39 

Steering motor steering parameters 

10 Motor Type Servo 

11 Rated Power (s 2-60min ) Power (W) 200 

12 Rated Voltage (V) 24 

13 Rated Speed (rpm) 3000 

14 Rated Current (A) 12 

15 Gearbox reduction ratio 35 

16 Master-slave gear ratio 4 

17 Encode(ppr) 2500 

18 Rated torque (Nm) 0.64 

19 Maximum steering angle(°) ±130 
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2.Electrical Component Description 

2.1 Travel motor and driver 

 

Electrical schematic of the brake 

Travel motor interface information 

Power Line Sequence 

Pin Color Function 

1 GRE PE 

2 RED U 

3 BLU V 

4 YEL W 

Encoder Wire Sequence 

Pin Color Function 

1 Green A 

2 Green-Black A- 

3 BLU B 

4 BLU-Black B- 

5 Yellow Z 

6 Yellow-Black Z- 
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7 Brown-Black U 

8 White-Black V 

9 Gray-Black W 

10 Black GND 

11 Red +5V 

12 Shield FG 

 

Travel motor power line connector: 

 

Travel motor encoder connector: 
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Travel driver interface information 

 

MDSM40C96G X1 communication interface definition 

NO. Name Definition 
Harness 

Selection 

Terminal 

Model 
Crimping Tool 

1 485A 

485 Bus 

（without 120Ω resister） 

It is 

recommended to 

use a twisted 

pair connection 

with shielding, 

Cross-sectional 

area of copper 

core wire:0.5 

mm2 

E0506 tube 

type pre-

insulated 

terminal 

HSC8 6-4 Euro 

type terminal 

special 

crimping pliers 

2 485A 

3 485B 

4 485B 

5 CANL CAN Bus 

（without 120Ω resister） 

An external termination 

resistor must be added 

6 CANL 

7 CANH 

8 CANH 

9 CGND CAN bus and 485 bus 

ground, it is recommended 

to connect to ground 
10 CGND 

Notes Maximum terminal torque：0.2N‧m 
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MDSM40C96G X2 communcation interface definition 

Pin 

Numbe

r 

Signal 

Name 
Signal Definition 

Wiring 

Harness 

Selection 

Terminal 

Model 

Crimping 

Tool 

1 AIN0+ The analog input impedance is 10K, input 

voltage range: -10V to 10V 
It is reco

m
m

en
d

ed
 to

 u
se a w

irin
g

 h
arn

ess w
ith

 a tin
-p

lated
 co

p
p
er b

raid
ed

 m
esh

, co
p
p
er co

re w
ire cro

ss-sectio
n
al area 0

.5
 

m
m

 2 
 

E
0
5
0
6
 T

u
b
e T

y
p
e P

re-in
su

lated
 T

erm
in

al 

H
S

C
8
 6

-4
 E

u
ro

p
ean

 T
erm

in
al D

ed
icated

 C
rim

p
in

g
 P

liers 

2 AIN0- 

3 PULS+ Pulse signal, operating voltage is 5V. If a 

higher voltage is needed, an external series 

resistor is required 
4 PULS- 

5 OPC1 For pulse signal input, compatible with 12V 

6 OPC2 For pulse signal input, compatible with 12V 

7 SIGN+ Direction signal, operating voltage is 5V. If a 

higher voltage is needed, an external series 

resistor is required 
8 SIGN- 

9 DIN0 

Digital input channels 0, 1, 2, compatible 

voltage 12V to 24V. 
10 DIN1 

11 DIN2 

12 OUT0+ 

Digital output channel 0, output type: 

Collector Open Circuit, withstand voltage 

30V/300mA 

13 DIN3 
Digital input channel 3, compatible voltage 

12V to 24V. 

14 OUT1+ 

Digital output channel 1, output type: 

Collector Open Circuit, withstand voltage 

30V/300mA 

15 DIN4 
Digital input channel 4, compatible voltage 

12V to 24V. 
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Pin 

Numbe

r 

Signal 

Name 
Signal Definition 

Wiring 

Harness 

Selection 

Terminal 

Model 

Crimping 

Tool 

16 OUT2+ 

Digital output channel 2, output type: 

Collector Open Circuit, withstand voltage 

30V/300mA 

17 DIN5 
Digital input channel 5, compatible voltage 

12V to 24V. 

18 OUT3+ 

Digital output channel 3, output type: 

Collector Open Circuit, withstand voltage 

30V/300mA 

19 COM+ 
Digital input is a common anode port, for 

optocoupler input common positive 

20 COM- 
Digital output is a common ground port, for 

optocoupler output common ground 

21 BVCC 
Positive terminal of the brake supply with a 

maximum withstand voltage of 60V. 

22 BGND Brake power supply 

23 Brake+ 

Connect 2 wires for the brake 

24 Brake- 

Precautions Maximum torque for terminals: 0.2N ‧m 

 

MDSM40C96G X3 Feedback Definition 

Feedback is defined by the G series feedback terminal X3 interface and wiring harness selection 

Pin Number Signal Pin Number Signal Wiring Harness Selection 

1 B+ 9 V- 

It is recommended to use a 

wiring harness with a tin-

plated copper braided mesh, 

2 A+ 10 U- 

3 W+ 11 Z+ 

4 V+ 12 Z- 
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5 U+ 13 +5V with a copper core wire cross-

sectional area of 0.15 mm 2 6 B- 14 GND 

7 A- 15 PE 

8 W-   

If it is Hall Feedback, connect U+, V+, W+, +5V, GND.  For single-ended TTL feedback, connect 

signal A+, B+, Z+, U+, V+, W+, +5V, GND. When soldering, the pin numbers must correspond one-to-

one with the pin numbers marked on the matching male connector. 

 

MDSM40C96G X4 Power Interface Definition 

Serial 

Number 

Nam

e 
Definition 

High-

temperature 

wear-resistant 

multi-strand 

copper core 

cross-sectional 

area 

1 + Input Power Positive 6~10mm2 

2 - Input Power Negative 6~10mm2 

3 RB 
Braking Resistor (the other end of the braking resistor 

connects to +) 
6mm2 

4 PE Shell Shield Ground 6mm2 

5 U Motor U Phase 6~10mm2 

6 V Motor V Phase 6~10mm2 

7 W Motor W Phase 6~10mm2 

Precautions 

① Maximum Torque at Terminal: 1.2N ‧m 

② Recommended to use a dedicated crimping tool for pre-insulated 

terminals  
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2.2 Steering motor and driver 

 

NPN Proximity Switch Electrical Schematic 

Steering Motor Interface Information 

Power Line Sequence 

Pin Color Function 

1 RED U 

2 BLU V 

3 YEL W 

4 YEL-GRE GND 

Encoder Wire Sequence 

Pin Color Function 

1 Shield FG 

2 Red 5V 

3 Black 0V 

4 Green A 

5 Yellow-Black Z- 

6 Brown U 

7 Yellow Z 



 

11 

 

CKTD-750S200 User Manual 

8 Brown-Black U- 

9 Gray B 

10 White V 

11 Blue W 

12 Blue-Black W- 

13 Gray-Black B- 

14 Green-Black A- 

15 White-Black V- 

Power Connector: 

 

Encoder Connector: 
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MDSM15B60G X1 Interface Definition  

IO control interface X1 definition and wire diameter, terminal, crimp tool selection 

Pin 

Number 

Signal 

Name 
Signal Definition 

Wiring 

harness 

Selection 

Terminal 

Model 

Crimping 

Tool 

1 CANL 
CAN bus (without 120 Ω resistor), 

must add termination resistor 

Shielded 

twisted pair 

connections 

are 

recommended 

E
0
5
0
6
 T

u
b
e T

y
p
e P

re-in
su

lated
 T

erm
in

al 

H
S

C
8
 6

-4
 E

u
ro

p
ean

 T
erm

in
al D

ed
icated

 C
rim

p
in

g
 P

liers 

2 485A 485 bus (without 120Ω resistor) 

3 CANH 
CAN bus (without 120 Ω resistor), 

must add termination resistor 

4 485B 485 bus (without 120Ω resistor) 

5 CGND 
CAN bus and 485 bus ground, 

recommended to connect to ground 

6 CGND 
CAN bus and 485 bus ground, 

recommended to connect to ground 

7 AIN0+ Analog input impedance of 10K. 

Input voltage range: -10V to 10V. 8 AIN0- 

9 PULS+ Pulse signal, operating voltage is 5V. 

If a higher voltage is needed, an 

external series resistor is required 
10 PULS- 

Power Interface X3 

Motor 

Communication 

Interface X2 

IO Control 

Interface 

Status Indicator Light 

Note: Do not tighten 

terminals while powered; 

prevent the screwdriver 

from touching the casing 

to avoid sparks that could 

damage the driver. 
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11 SIGN+ Direction signal, operating voltage is 

5V. If a higher voltage is needed, an 

external series resistor is required 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

It is 

recommended 

to use a 

wiring harness 

with a tin-

plated copper 

braided mesh, 

copper core 

wire cross-

sectional area 

0.5 mm 2 

12 SIGN- 

13 DIN0 
Digital input channel 0, compatible 

voltage 12V to 24V. 

14 DIN3 
Digital input channel 3, compatible 

voltage 12V to 24V. 

15 DIN1 
Digital input channel 1, compatible 

voltage 12V to 24V. 

16 OUT0+ 

Digital output channel 0, output type: 

Collector Open Circuit, withstand 

voltage 30V/300mA 

17 DIN2 
Digital input channel 2, compatible 

voltage 12V to 24V. 

18 OUT1+ 

Digital output channel 1, output type: 

Collector Open Circuit, withstand 

voltage 30V/300mA 

19 COM+ 

Digital input is a common anode port, 

for optocoupler input common 

positive 

20 COM- 

Digital output is a common ground 

port, for optocoupler output common 

ground 

21 BVCC 

Positive terminal of the brake supply 

with a maximum withstand voltage of 

60V. 

22 BGND Brake power supply 

23 Brake+ 

Connect 2 wires for the brake 
24 Brake- 
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MDSM15B60G X2 Motor Feedback Interface Definition 

Feedback for G-Series Feedback Terminal X2 Interface Definition and Harness Selection 

Pin Number Signal Pin Number Signal Wiring Harness Selection 

1 B+ 9 V- 

It is recommended to use a 

wiring harness with a tin-

plated copper braided mesh, 

with a copper core wire cross-

sectional area of 0.15 mm 2 

2 A+ 10 U- 

3 W+ 11 Z+ 

4 V+ 12 Z- 

5 U+ 13 +5V 

6 B- 14 GND 

7 A- 15 PE 

8 W-   

If it is Hall Feedback, connect U+, V+, W+, +5V, GND.  For single-ended TTL feedback, connect 

signal A+, B+, Z+, U+, V+, W+, +5V, GND. When soldering, the pin numbers must correspond one-

to-one with the pin numbers marked on the matching male connector. 

 

MDSM15B60G X3 Power Interface Definition 

Serial Number Name Definition 
High-temperature wear-resistant multi-strand 

copper core cross-sectional area 

1 P Input Power Positive 2.5~4mm2 

2 GND Input Power Negative 2.5~4mm2 

3 RB+ 
Braking Resistor 

1.5~4mm2 

4 RB- 1.5~4mm2 

5 PE Shell Shield Ground 1.5~4mm2 

6 U Motor U Phase 2.5~4mm2 

7 V Motor V Phase 2.5~4mm2 

8 W Motor W Phase 2.5~4mm2 

Precautions 
①Maximum torque of terminal: 0.4N‧m 

②Recommended to use LX-03C pre-insulated crimping pliers. 
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2.3 Absolute encoders 

Absolute Encoder Pins 

 

Absolute Encoder Pinout 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.4 Braking resistors 

Brake Resistor: A device that helps a motor convert the regenerative electrical energy it 

generates due to a quick stop into heat in a mechanical system with a quick stop. 
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The driver is factory equipped with two 3Ω/200W braking resistors. 

One end of the braking resistor is connected to the “+” pin of the driver, and the other end 

is connected to the “RB” pin of the driver. 

 

NOTE: The factory-equipped braking resistor is used for the travel drive; the steering 

drive is not equipped with a braking resistor. 
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2.5 Tiller wheel electrical connection example 
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3. Testing and Usage 

3.1 Traveling motor test 

Step 1 

Connect the PC and drive with USB(Type-C). Then open the software. 

Step 2 

-> New  

-> Create drive debug window  

-> Single standard servo series  

-> USB(Type-C) 

-> New 

 

(If cannot connect properly, install the drive in the installation directory of the upper computer 

software.) 

 

Step 3 

-> set   1000   Run/Stop    10    

  100A   Run Mode   0001   
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Step 4 

-> Current Loop  

-> set   1062    Current Setpoint Mode    0000    

 

Step 5 

-> Speed Loop  

-> set   108C   Speed Mode    0000     
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Step 6 

-> On enable  

-> Setting:   input speed(such as:2000) enter  

 

If the motor runs normally , the test is finished. 
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3.2 Steering motor testing 

Step 1 

-> Parameter  

-> Basic Parameter  

-> set  1000   Run/Stop   1   

  100A   Run Mode    0000   

 

Step 2 

-> Speed Loop 

-> set  108C   Speed Mode   0000    
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Step 3 

-> Position Loop 

-> set  10D0   Position Loop Mode  0   

 

Step 4 

-> On enable 
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Step 5 

-> DI/DO  

-> click “Origin search command(SHOM)” 

The steering motor begins to find the origin until the positive inching, that is, the forward limit 

signal is triggered, then the motor stops rotating, and the yellow light of the limit switch can 

be observed. 

 

Step 6 

-> Enter the number of pulses corresponding to the position in the setting 

 For example: 350000 (90°), -350000 (-90°)  
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If the motor runs normally ,the test is finished. 

3.3 Absolute encoder test 

1. Open the software , select the correct port number and click “Open Serial 

Port”. 

 



 

25 

 

CKTD-750S200 User Manual 

2. Click “Connect” on the right side, if you can not receive data, you can try to modify the 

station number. 

 

3.Use the MDSM host computer to turn the motor to the zero position, i.e., forward facing. 

4. Using the absolute encoder host computer, click on “Zero position” to send the command. 

 

5. then the absolute encoder is working properly and the test is complete. 
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4. Usage Examples 

4.1 485modbus usage routines 

4.1.1 Traveling motor control 

-> Parameter 

-> Speed Loop 

-> set  108C  Speed Loop     0000   

 

-> Communication 

-> set      114E    RS485 Address     1      

   114F    RS485 Baud Rate       3    

   1150    RS485 Modbus Mode  1   

 

-> save 

open the software Serial Port Utility 
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send the command 

01 06 10 0a 00 01 6c c8 （Speed Mode） 

01 06 10 00 00 0a 0d 0d （Enable） 

01 10 10 02 00 02 04 00 64 00 00 fe 69（Speed 100RPM） 

01 10 10 02 00 02 04 00 00 00 00 BF B6(0RPM) 

Motor rotation can be seen 

01 06 10 00 00 01 4c ca（Disable） 

RS485 RTU Mode tested. 

4.1.2 Steering motor control 

-> Parameter 

-> Speed Loop 

-> set  108C  Speed Loop     0000   

 

-> Communication 

-> set      114E     RS485 Address  2 

   114F     RS485 Baud Rate        3    

   1150     RS485 Modbus Mode 1   
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-> save 

open the software Serial Port Utility 

Start the zero search process. 

02 06 10 00 00 0A 0D 3E （Send Enable Command） 

02 06 10 0C 00 40 4C CA （Set bit6 of command1 to trigger zero seek.） 

02 10 10 08 00 02 04 00 00 00 00 30 8D （Given position 0 to make the rudder wheel go 

straight ahead） 

02 10 10 08 00 02 04 57 30 00 05 E0 F5(90°) 

02 06 10 00 00 01 4C F9（Disable） 

RS485 RTU mode test completed 

4.2 Canopen usage routines  

4.2.1 Traveling motor control 

Step 1 

-> Basic Parameter  

-> set      1000     Run/Stop    3     

   100A     Run Mode   0001   
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-> Current Loop  

-> set     1062     Current Setpoint Mode    1     

 

Step 2 

-> Speed Loop  

-> set     108C    Speed Mode    0002      
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Step 3 

Communication ->  

-> set 

1154    CAN Node address    1   

1155    CAN mode          1     

1156    CAN baud rate       2    

-> save 

 

Step 4 
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-> Open   

-> send the command one by one 

Travel motor CAN message 

CANID Command Exegesis 

000 01 01 Enable Node 1 

601 

2F 60 60 00 03 Speed Mode 

2B 40 60 00 06 00 

Enabling 

process 

No servo faults → servo ready 

2B 40 60 00 07 00 Servo Ready → Servo Wait Enable 

2B 40 60 00 0F 00 Servo wait enable → servo run 

23 FF 60 00 C8 00 00 00  Given motor speed 200rpm 

23 FF 60 00 38 FF FF FF Given motor speed -200rpm 

 

 

If the motor runs normally ,this way of the test is finished.  
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4.2.2 Steering motor control 

-> Basic Parameter  

-> set       1000      Run/Stop   3     

 

-> Speed Loop  

-> set  108C Speed Mode      0001   

 

-> Position Loop 

-> set 

10D0    Position Loop Mode   2   



 

33 

 

CKTD-750S200 User Manual 

10EA    Find Home           0000     

 
 

 

-> Communication  

-> set 

1154    CAN Node address  2   

1155    CAN mode        1     

1156    CAN baud rate     2    

-> save 
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-> Open   

-> send the command one by one 

Steering motor CAN message 

CANID Command Exegesis 

000 01 02 Enable Node 2 

602 

2F 60 60 00 06 00 00 00 (math.) origin reversion model 

2B 40 60 00 0F 00 00 00 Servo wait enable → servo run 

2B 40 60 00 1F 00 00 00 
Start zero seeking (wait for the motor to stop rotating 

before continuing to send commands) 

2F 60 60 00 01 00 00 00 Position Mode 

23 7A 60 00 00 00 00 00 Setting the position zero point 

23 81 60 00 E8 03 00 00 Set speed to 1000 rpm 

2B 40 60 00 2F 00 00 00 
Touch generator operation 

2B 40 60 00 3F 00 00 00 
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The test is finished. 

 

 


