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1 Specifications 
 

Item Description Notes 

Model Number CM20  

Input Power Voltage DC24V-48V  

Max. Output Current 4.5A (peak)  

Motor 
2-phase bipolar stepper motor 

with encoder 

 

Driver Method PWM constant current driving  

 Input  

 ・ PUL/DIR (Also available as  

 digital input)  

 

Interface 

・5 digital inputs 

・ Encoder input (A, B, Z) 

Free assignment for every 

input/output via communication 

 Output except Encoder output 

 ・ 4 digital outputs  

 ・ Encoder output 

(Differential A, B, Z) 

 

 

 
Detail of Digital Inputs 

/SV ON (Motor Enabled) 

/RESET (Alarm reset) 

/START (Motor start/stop) 

/JOG (Motor Jogging) 

/HOME (Homing) 

 

Detail of Digital 

Outputs 

/IN POTISION 

/ALARM 

 

LED Indicators Status, Alarm 2 indicator lights 

 

Communication I/F 
RS485 with maximum 32 axis 

available 

Modbus RTU protocol 

Default Baud: l9200bps (Adjustable 

by parameter) 

 

Control Mode Position Control 
Positioning with pulse command or via 

 

 

Dimension (mm) W86.6 x D145.9 x H28.4 Connectors excluded 

Weight About 350g Connectors excluded 

Operating 

temperature/humidity 
0-45℃, less than 85%RH No condensation 

Storage 

temperature/humidity 
0-85℃, less than 85%RH No condensation 

Atmosphere Avoid the corrosive gases  
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Specifications of the Motor 
 

Model □20 □25 □28 □35 □42 □56 

Series - BM 

Drive Method - Bi-Polar 

Number of Phases - 2 

Current per Phase A 0.6 1 1 1.5 2 3 

Holding Torque N.m 0.036 0.085 0.085 0.28 0.51 1.53 

Rotor Inertia g‧cm
2

 2.9 8 8 40 75 490 

Weights g 70 120 120 300 400 1150 

Insulation Resistance Mohm 100 MIN.(at 500VAC) 

Insulation Class - Class B (130℃) 

Operating 

Temperature 
℃ 0~50 

Encoder 

Incremental  

Optical  

Encoder 

6,400 PPR 9,600 PPR 9,600 PPR 12,800 PPR 16,000 PPR 16,000 PPR 
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No Color Name No Color Name No Color Name 

1 Brown/Black +COM (24V) 10 White/Red OUTPUT 1 19 Blue Encoder A- 

2 Red/Black NC 11 L. Blue/Black OUTPUT 2 20 Purple Encoder B+ 

3 Orange/Black NC 12 L. Green/Black OUTPUT 3 21 Gray Encoder B- 

4 Yellow/Black NC 13 Pink OUTPUT 4 22 White Encoder Z+ 

5 Green/Black INPUT 1 14 Brown CW+ / Pulse+ 23 Black Encoder Z- 

6 Blue/Black INPUT 2 15 Red CW- / Pulse- 24 L. Blue FG 

7 Purple/Black INPUT 3 16 Orange CCW+ / Dir+ 25 L. Green -COM (0V) 

8 Gray/Black INPUT 4 17 Yellow CCW- / Dir-    

9 White/Black INPUT 5 18 Green Encoder A+    

Front view of the I/O female connector. 
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9.2 Basic parameters (Sort 02) 
 

adr word Parameter Description Range/Unit 

 

 

 

 
 

0201 

 

 

 

 
 

l 

 

 

 

 
 

Motor direction 

To determine motor rotating direction 

and encoder direction: 

If Bit1 = 0, encoder direction is the 

same; if Bit1 = 1, encoder direction 

changes. 

If Bit0 = 0, rotating direction is the 

same; if Bit0 = 1, rotating direction 

changes. 

Configured setting will be available after 

a power cycle. 

 

 

 

 

 
0-1 

 

 
0202 

 

 
1 

 

 
Activated edge of pulse 

signal 

To specify the activated edge of pulse 

signal 

0: Falling edge 

1: Rising edge 

Configured setting will be available after 

a power cycle. 

 

 
 

0-5 

 
0213 

 
l 

Target current for 

automatic reduction 

To specify the current applied when the 

motor is stopped. (Available in Open- 

loop mode) 

 
l0%-120% 

 
0217 

 
l 

 
Motor control 

0: Open-loop control 

1: Closed-loop control 

(Default = 1) 

 
0- 1 

0224 1 Micro-step emulation 
The smaller value, the smoother motor 

motion. Side effect: A delay/lag 
1-700 

0234 1 Digital Filter 
Filter coefficient of input pulse. The 

bigger value means less input frequency. 
l - 15 

0241 l Input current To set the current 
l 00-4500 

0.lA-4.5A 

0242 2 Micro-Step subdivision 
To specify the pulses per motor 

revolution 

200-102400 
 

 

0244 1 Pulse input method 
1: PUL & DIR (1 clock input) 

2: CW & CCW (Double clock input) 
l -2 

 
0245 

 
1 

 
Time of current 

reduction 

To specify the delay time after the motor 

is stopped and then the current 

reduction starts.(Available in Open-loop 

mode) 

 
1-32767 

US 

 

0296 

 

l 

 

Control method 

0: External pulse (Default) 

1: Internal pulse 

(A power cycle is required after 

modifying this parameter) 

 

0- 1 
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0310 1 
Moving speed after 

reached Home 

Moving speed after reached Home 

Default value:1000 

l -5000 

0.01-50rps 

 

0311 
 

2 
Offset amount of 

homing 

 

Default value: 0 

-2000000000• 

2000000000 

pulse 

 

 

0313 

 

 

2 

 

 

Output pulse 

Operation method 

In absolute positioning mode: Move to 

specified target position 

In relative positioning mode: Move with 

a specified amount 

Default value: 0 

 
 

-2000000000• 

2000000000 

pulse 

 

0317 
 

2 
 

Plus software limit 
Default value: 2000000000 

Note: N/A during Homing sequence 

-2000000000• 

2000000000 

pulse 

 

0319 

 

2 

 

Minus software 
Default value: -2000000000 

Note: N/A during Homing sequence 

-2000000000• 

2000000000 

pulse 

 

0321 

 

2 

 

Set current position 

 

Default value: 0 

-2000000000• 

2000000000 

pulse 

 

 

 

 

 

 

 

 

 

 

 

 

 

0323 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

Control commands 

0: Null (Default) 

1: Perform an absolute move toward to 

specified position.  The  moving  direction 

is defined by specifying  + or — for 

moving amount, not by specifying + or — 

for moving  speed.  The  target  position 

can be changed even  when  the  motor  is 

in motion. 

2: Perform a relative  move with  a 

specified distance. The moving direction 

is defined by specifying + or — for 

moving amount, not by specifying + or — 

for moving speed. It’s NOT available for 

changing  moving  amount  when  the 

motor is in motion. 

3: Speed mode 

4: +Jog 

5: -Jog 

6: Deceleration Stop 

7: Emergency Stop 

8: Set current position. Setting is only 

available when the motor is stopped. 

12: Homing 

13: Reset alarm 

14: Check the programming data 

15: Save the programming data 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

0~29 
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   16: Start the programming data 

17: Pause the programming data 

18: End the programming data 

 

 

 

 

 
0324 

 

 

 

 
1 

 

 

 

 
Internal control switch 

 

 

 

 

 

1: Enable 

0: Disable (Default setting) 
 

Configured setting will be available after 

a power cycle. 

 

 

 

 
 

0-1 

 
 

9.5 Input assignments (Sort 06) 
 

adr word Parameter Description Range/Unit 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
0400 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
IN1 assignment 

0: Null (Default) 

1: Perform an absolute move toward to 

specified position.  The  moving  direction 

is defined by specifying + or — for moving 

amount, not by specifying + or — for 

moving speed. The target position can be 

changed even when  the  motor  is in 

motion. 

2: Perform a relative move with a specified 

distance. The moving direction  is defined 

by specifying + or — for moving amount, 

not by specifying + or — for moving speed. 

It’s NOT available for changing moving 

amount when the motor is in motion. 

3: Speed mode 

 
5: -JOE 

6: Deceleration Stop 

7: Emergency Stop 

8: Set current position. Setting is only 

available when the motor is stopped. 

9: +Limit 

10: -Limit 

11: Home signal 

12: Perform Homing 

13: Reset alarm 

14: Check the programming data 

15: Save the programming data 

16: Start the programming data 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

0-30 

Byte Bit 1 Bit 0 

Function -limit +limit 

 



18 
  

 

 

 

   17: Pause the programming data 

18: End the programming data 

20: Enable (Servo ON) 

25: Assign Bit 0 to I/O ports for selecting 

programming data 

26: Assign Bit 1 to I/O ports for selecting 

programming data 

27: Assign Bit 2 to I/O ports for selecting 

programming data 

28: Assign Bit 3 to I/O ports for selecting 

programming data 

29: Assign Bit 4 to I/O ports for selecting 

programming data 

 

0401 l IN2 assignment 
Please refer to “Description” column of 

0400 for details. (Default: 0) 
0-30 

0402 1 IN3 assignment 
Please refer to “Description” column of 

0400 for details. (Default: 0)) 
0-30 

0403 l IN4 assignment 
Please refer to “Description” column of 

0400 for details. (Default: 0) 
0-30 

0404 l INS assignment 
Please refer to “Description” column of 

0400 for details. (Default: 0) 
0-30 

 
0405 

 
1 

IN6 assignment (CCW 

port) 

Please refer to “Description” column of 

0400 for details. (Default: 0) 

(Unavailable in external pulse mode) 

 

0-30 

 
0406 

 
1 

IN7 assignment (CW 

port) 

Please refer to “Description” column of 

0400 for details. (Default: 0) 

(Unavailable in external pulse mode) 

 

0-30 

 
0410 

 
l 

 
Pseudo port IN1 

0: OFF (Default) 

1: ON (Trigger the action specified from 

the list of 0400) 

 
0-1 

 
0411 

 
l 

 
Pseudo port IN2 

0: OFF (Default) 

1: ON (Trigger the action specified from 

the list of 0400) 

 
0-1 

 
0412 

 
1 

 
Pseudo port IN3 

0: OFF (Default) 

1: ON (Trigger the action specified from 

the list of 0400) 

 
0-1 

 
0413 

 
l 

 
Pseudo port IN4 

0: OFF (Default) 

1: ON (Trigger the action specified from 

the list of 0400) 

 
0-1 

 
0414 

 
l 

 
Pseudo port INS 

0: OFF (Default) 

1: ON (Trigger the action specified from 

the list of 0400) 

 
0-1 
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0415 

 

l 

 

Pseudo port IN6 

0: OFF (Default) 

1: ON (Trigger the action specified from 

the list of 0400) 

(Unavailable in external pulse mode) 

0- 1 

 

0416 

 

l 

 

Pseudo port IN7 

0: OFF (Default) 

1: ON (Trigger the action specified from 

the list of 0400) 

(Unavailable in external pulse mode) 

 

 
0- 1 

 
 

9.6 Output assignments (Sort 07) 
 

adr word Parameter Description Range/Unit 

 

 

 

 
 

0420 

 

 

 

 
 

1 

 

 

 

 
 

OUT1 assignment 

100: Common  port 

101: Alarm output: 

The signal is output when there’s no 

alarm. It won’t be output when an 

alarm occurred (Default) 

102: In-position signal 

103: Servo ON/OFF state signal: 

The signal is output in a Servo OFF 

state and it won’t be output  when 

the motor is enabled. 

 

 

 

 

 

 
100-104 

0421 1 OUT2 assignment 
Please refer to “Description” column of 

0420 for details. (Default:100) 
100-104 

0422 1 OUT3 assignment 
Please refer to “Description” column of 

0420 for details. (Default:100) 
100-104 

0423 l OUT4 assignment 
Please refer to “Description” column of 

0420 for details. (Default:100) 
100-104. 

 
0428 

 
l 

 
Common digital output 

control 

Output function (Default:100) 

Byte Bit3 Bit2 Bit1 Bit0 

Output OUT4 OUT3 OUT2 OUT1 
 

 

 
0430 

 
1 

 
Logic of digital outputs 

Logic for output ports 

Byte Bit3 Bit2 Bit1 Bit0 

Output OUT4 OUT3 OUT2 OUT1 
 

 

 

9.7 Programming position mode (Sort 08) 

Address range for programming control: 1024- 1536. Up to 256 points of data is available. 

Format of programming control commands 

Cmd code word Parameter Description Range/Unit 

 

1 

 

2 

 

Absolute move 
Parameter 1: Target position 

Default value: 0 

-2147483647~ 

2147483647 

pulse 
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Start speed 
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① ② ③ ④ ⑤ ⑥ ⑦ ⑧ 

 

① 

② 

③ 

④ 

⑤ 

⑥ 

⑦ 

⑧ 

 
 

        

① ② ③ ④ ⑤ ⑥ ⑦ ⑧ 

① 

② 

③ 

④ 

⑤ 

⑥ 

⑦ 

⑧ 

 
 

        

① ② ③ ④ ⑤ ⑥ ⑦ ⑧ 

① 

② 

③ 

④ 

⑤ 

⑥ 

⑦ 
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A: System default value is 0. Please do not change the setting. 

B: Waiting for jumping to #3, current command step is #2 

C: Specify a value 0x03E8 for Waiting time (=1000ms in decimal) 

⑧ CRC check 

 

Command 4, current step#3: Perform a Relative moving repeatedly for 10 times. 
 

01 10 04 08 00 03 06 00 42 00 01 00 0A DB 92 

① ② ③ ④ ⑤ ⑥ ⑦ ⑧ 

① Node address 0x1 

② MODBUS command “0x10” 

③ Communication Address 0x408 (=1032 in decimal) 

④ 3 data 

⑤ 6 bytes 

⑥ Data 1: Specify a value 0x0042 for Relative positioning command (= 66 in decimal) 

⑦ Data 2: Convert data from 00 01 00 0A to 00 0A 00 01 

A B 

*Note: Little-Endian byte order is applied for 4-bytes data. 

A: Specify 10 times of Jumping (0xA = 10 in decimal) 

B: Jump to #1 and perform a relative positioning again 

⑧ CRC check 

 
Command 5, current step #4: End of the motion sequence 

01 06 04 0B 00 64 F8 D3 

① ② ③ ④ ⑤ 

① Node address 0x1 

② MODBUS command “0x06” 

③ Communication Address 0x40B (= 1035 in decimal) 

④ End of the data (0x64 = 100 in decimal) 

⑤ CRC check 

 

Example 2. Check programming parameter 

01 06 01 43 00 0E F8 26 

① ② ③ ④ ⑤ 

① Node address 0x1 

② MODBUS command “0x06” 

③ Communication Address 0x0143 (= 323 in decimal, communication command setting) 

④ Data: Check programming data (0xE =14 in decimal) 

⑤ CRC check 

 
3. Save a programming parameter 

*Note: Please check the data before saving it. If not, the data may not be saved properly. 
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01 06 01 43 00 OF 39 E6 

① ② ③ ④ ⑤ 

① 

② 

③ 

④ 

⑤ 

 

 

 

 

 

 

 

 

 

 

  

  






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codes etc. 

 

The mb rsp pdu is defined as: 

mb rsp_pdu = (function code, response_data), where 

function code = [1 byte] MODBUS function code 

response_data = [n bytes] This field is function code dependent and usually contains 

information such as variable references, variable counts, data offsets, sub-function codes, 

etc. 

 
The mb excep rsp_pdu is defined as: 

mb excep rsp_pdu = (exception-function code, request data), where 

exception-function code = [1 byte] MODBUS function code + 0x80 

exception code = [1 byte] MODBUS Exception Code Defined in table ”MODBUS 

Exception Codes” (see Section 12 below) 
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
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11 Data Encoding 

MODBUS uses a ‘big-Endian’ representation for addresses and data items. 

 

12 Public Function Code Definition 
 

 Function codes  

 Code Sub code (hex) 

 

 

 

 

 

 

 

 
 

Data 

Access 

 

 
Bit 

access 

Physical discrete 

inputs 
Read discrete inputs 02 

 
02 

Internal bits 

or 

Physical coils 

Read coils 01  01 

Write single coil 05  05 

Write multiple coils 15  0F 

    

 

 

 
 

16 bits 

access 

Physical input 

registers 
Read input register 04 

 
04 

 
Internal registers 

or 

Physical output 

registers 

Read holding registers 03  03 

Write single register 06  06 

Write multiple registers 16  10 

Read/Write multiple registers 23  17 

Mask write register 22  16 

    

File record access 
Read file record 20 6 14 

Write file record 21 6 15 

Diagnostics Read device identification 43 14 2B 
 

The frequently used function codes based on communication needs are highlighted in above 

table. 

03 (0x03): Read holding registers 

06 (0x06): Write single register 

16 (0x10): Write multiple registers 

 

 
12. 1 03 (0x03): Read holding registers 

This function code is used to read the contents of a contiguous block of holding registers in a 

remote device. The Request PDU specifies the starting register address and the number of 

registers. In the PDU Registers are addressed starting at zero. Therefore registers numbered 

1-16 are addressed as 0-15. 

The register data in the response message are packed as two bytes per register, with the binary 

contents right justified within each byte. For each register, the first bye contains the high order 

bits and the second contains the low order bits. 
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Request 

Function code 1 byte 0x03 

Starting address 2 bytes 0x0000 to 0xFFFF 

Quantity of registers 2 bytes 1 to 125 (0x7 D) 

 
Response 

Function code 1 byte 0x03 

Byte count 1 byte 2xN* 

Register value N*x 2 bytes  

*N = Quantity of registers 

Error 

 

 

 
Here is an example of a request to read registers 108 — 110: 

 

 
Field name (Hex) Field name (Hex) 

Function 03 Function 03 

Starting Address Hi 00 Byte Count 06 

Starting Address Lo 6B Register value Hi (108) 02 

No. of Registers Hi 00 Register value Lo (108) 2B 

No. of Registers Lo 03 Register value Hi (109) 00 

 Register value Lo (109) 00 

Register value Hi (110) 00 

Register value Lo (110) 64 

The contents of register 108 are shown as the two byte values of 02 2B hex, or 555 decimal. The 

contents of registers 109-110 are 00 00 and 00 64 hex, or 0 and 100 decimal, respectively. 

Error code 1 byte 0x03 

Exception code 1 byte 01 or 02 or 03 or 04 
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12.2 06 (0x06): Write single register 

This function code is used to write a single holding register in a remote  device. The  Request 

PDU specifies the address of the register to be written. Registers are addressed starting at zero. 

Therefore register numbered  1 is addressed  as 0.  The  normal  response  is an echo of the 

request, returned after the register contents have been written. 

 
 

Request 

Function code 1 byte 0X06 

Register address 2 bytes 0x0000 to 0xFFFF 

Register value 2 bytes 0x0000 to 0xFFFF 

 
Response 

Function code 1 byte 0x06 

Register address 2 bytes 0x0000 to 0xFFFF 

Register value 2 bytes 0x0000 to 0xFFFF 

 
Error 

Error code 1 byte 0x86 

Exception code 1 byte 01 or 02 or 03 or 04 

 

Here is an example of a request to write register 2 to 00 03 hex: 
 

 
Field (Hex) Field (Hex) 

Function 06 Function 06 

Register address Hi 00 Register address Hi 00 

Register address Lo 01 Register address Lo 01 

Register value Hi 00 Register value Hi 00 

Register value Lo 03 Register value Lo 03 



32   

 

 

 

 
 

 

 

 

 

 

 



33   

 

 

 

 
 

12.3 16 (0xl0): Write multiple registers 

This function code is used to write a block of contiguous registers (1 to 120 registers) in a 

remote device. The requested written values are specified in the request data field. Data is 

packed as two bytes per register. The normal response returns the function code, starting 

address, and quantity of registers written. 

 
Request 

Function code 1 byte 0x10 

Starting address 2 bytes 0x0000 to 0xFFFF 

Quantity of registers 2 bytes 0x0001 to 0x0078 

Byte count 1 byte 2 x N* 

Registers value N*x 2 bytes value 

*N = Quantity of registers 

Response 

 

 

 

 
Error 

Error code 1 byte 0x10 

Exception code 1 byte 01 or 02 or 03 or 04 

 
Here is an example of a request to write two registers starting at 2 to 00 0A and 01 02 hex:  

 

 

Field name (Hex) Field name (Hex) 

Function 10 Function 10 

Starting address Hi 00 Starting address Hi 00 

Starting address Lo 01 Starting address Lo 01 

Quantity of registers Hi 00 Quantity of registers Hi 00 

Quantity of registers Lo 02 Quantity of registers Lo 02 

Byte count 04  

Registers value Hi 00 

Registers value Lo 0A 

Registers value Hi 01 

Registers value Lo 02 

Function code 1 byte 0x10 

Starting address 2 bytes 0x0000 to 0xFFFF 

Quantity of registers 2 bytes 1 to 123 (0x07B) 
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MODBUS   Exception codes 

Code Name Meaning 

 

 

01 

 

 
ILLEGAL 

FUNCTION 

The function code received in the query is not an allowable action for 

the server (or slave). This may be because the function code is only 

applicable to newer devices, and was not implemented in the unit 

selected. It could also indicate that the server (or slave) is in the wrong 

state to process a request of this type, for example because it is 

unconfigured and is being asked to return register values. 

 

 

 

 
02 

 

 

 
ILLEGAL 

DATA 

ADDRESS 

The data address received in the query is not  an allowable address for 

the server (or slave). More specifically, the combination of reference 

number and transfer length is invalid. For a controller  with  100 

registers, if a request is submitted with a starting register address of 96 

and a quantity of registers of 4, then this request will successfully 

operate (address-wise at least) on registers.  If a request  is submitted 

with a starting register address of 96 and a quantity of registers  of 5, 

then this request will fail with Exception Code 0x02 “Illegal Data 

Address”. 

 

 

 
03 

 

 
ILLEGAL 

DATA VALUE 

A value contained in the query data field is not an allowable value for 

server (or slave). This indicates a fault in the structure of the remainder 

of a complex request, such as that the implied length is incorrect. It 

specifically does NOT mean that a data item submitted for storage in a 

register has a value outside the expectation of the application program, 

since the MODBUS protocol is unaware of the significance of any 

particular value of any particular register. 

 

04 

SLAVE 

DEVICE 

FAILURE 

An unrecoverable error occurred while the driver was attempting to 

perform the requested action. 

 

 
05 

 
 

ACKNOW- 

LEDGE 

Specialized use in conjunction with programming commands. The server 

(or slave) has accepted the request and is processing it, but a long  

duration of time will be required to do so. This response is returned to 

prevent a timeout error from occurring in the client (or master). The  

client (or master) can next issue a Poll Program Complete message to 

determine if processing is completed. 

 
06 

 
 

DEVICE 

BUSY 

Specialized use in conjunction with programming commands. The 

server (or slave) is engaged in processing a long—duration program 

command. The client (or master) should retransmit the message later 

when the server (or slave) is free. 

 

 
08 

 
MEMORY 

PARITY 

ERROR 

Specialized use in conjunction with function codes 20 and 21 and 

reference type 6, to indicate that the extended file area failed to pass a 

consistency check. The server (or slave) attempted to read record file, 

but detected a parity error in the memory. The client (or master) can 

retry the request, but service may be required on the server (or slave) 

device. 
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OA 

GATEWAY 

PATH 

UNAVAILABLE 

Specialized use in conjunction with gateways indicates that the 

gateway was unable to allocate an internal communication path from 

the input port to the output port for processing the request. Usually 

means that the gateway is misconfigured or overloaded. 

 
OB 

GATEWAY 

TARGET 

DEVICE FAILED 

TO RESPOND 

Specialized use in conjunction with gateways indicates  that  no 

response was obtained from the target device. Usually means that the 

device is not present on the network. 

 

 

 
0C 

 
TRANSMISSIO 

N TIME-OUT 

BETWEEN 

BYTES 

If the interval between the last byte and the next byte in the same 

frame sent is greater than 1.5 character times, an error will occur and 

the current frame will be deleted. An error code is sent if no data is 

received within 3.5 character times. For continuous data transmission, 

an error code will be sent when there’s no data is received within 3.5 

character times. In this case, the previously received data will be 

discarded. 

 

 
OD 

 

THE INTER- 

FRAME DELAY 

IS LESS THAN 

3.5T 

An error occurs once another message frame was transmitted within 3.5 

character times after a successful reception of the previous message frame 

An error code returns when there was no data received after a 3.5 

character times expired. For continuous data transmission, an error code 

will be sent when there’s no data is received within 3.5 character times. 

In this case, the previously received data will be discarded. 

 

13 MODBUS master node protocol principle 

The master node issues a MODBUS request to the slave nodes in two modes: 

13. 1 In unicast mode, the master addresses an individual slave. After receiving and processing the 

request, the slave returns a message (a 'reply') to the master. 

In that mode, a MODBUS transaction consists of 2 messages: a request from the master, and 

a reply from the slave. Each slave must have a unique address (from 1 to 247) so that it can be 

addressed independently from other nodes 

 
13.2 In broadcast mode, the master can send a request to all slaves. 

No response is returned to broadcast requests sent by the master. The broadcast requests are 

necessarily writing commands. All devices must accept the broadcast for writing function. The 

address 0 is reserved to identify a broadcast exchange. 

 

14 MODBUS addressing rules 

The Modbus addressing space comprises 256 different addresses. 
 

0 1-47 48-255 

Broadcast address Slave individual addresses Reserved 
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The function takes two arguments: 

unsigned char *puchMsg; A pointer to the message buffer containing binary data to be used for 

generating the CRC, 

unsigned short usDataLen; The quantity of bytes in the message buffer. 

 
CRC Generation Function 

 
unsigned  short  CRC16 (puchMsg,  usDataLen) /* will be returned to CRC with unsigned short */ 

 

unsigned char *puchMsg ; 

unsigned short usDataLen ; 

 

 
unsigned char uchCRCHi = 0xFF ; 

unsigned char uchCHRLo = 0xFF ; 

unsigned uIndex ; 

 
while (usDataLen--) 

/* message to calculate CRC upon */ 

/* quantity of bytes in message */ 

 

 
/* high  byte of CRC  initialized “/ 

/* low byte of CRC initialized */ 

/* will index into CRC lookup table */ 

 
/* pass through message buffer */ 

 

uIndex = uchCRCLo ̂  *puchMsgg+ + ; /* calculate CRC */ 

uchCRCLo = uchCRCHi ^ auchCRCHi[uIndex) ; 

uchCRCHi = auchCRCLo[uIndex] ; 

return (uchCRCHi << 8 | uchCRCLo) ; 
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High-Order Byte Table 

/* Table of CRC values for high-order byte */ 

static unsigned char auchCRCHi[] = ( 

0x00, 0xC1, 0x81, 0x40, 0x01, 0xC0, 0x80, 0x41, 0x01, 0xC0, 0x80, 0x41, 0x00, 0xC1, 0x81, 

0x40, 0x01, 0xC0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xC0, 

0x80, 0x41, 0x01, 0xC0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 

0xC0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xC0, 0x80, 0x41, 0x01, 0xC0, 0x80, 0x41, 

0x00, 0xC1, 0x81, 0x40, 0x01, 0xC0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 

0x40, 0x01, 0xC0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xC0, 0x80, 0x41, 0x01, 0xC0, 

0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xC0, 0x80, 0x41, 0x01, 

0xC0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xC0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 

0x00, 0xC1, 0x81, 0x40, 0x01, 0xC0, 0x80, 0x41, 0x01, 0xC0, 0x80, 0x41, 0x00, 0xC1, 0x81, 

0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xC0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xC0, 

0x80, 0x41, 0x01, 0xC0, 0x80, 0x41, 0 x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 

0xC0, 0x80, 0x41, 0x01, 0xC0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xC0, 0x80, 0x41, 

0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xC0, 0x80, 0x41, 0x00, 0xC1, 0x81, 

0x40, 0x01, 0xC0, 0x80, 0x41, 0x01, 0xC0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xC0, 

0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xC0, 0x80, 0x41, 0x01,  

0xC0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xC0, 0x80, 0x41, 

0x00, 0xC1, 0x81, 0x40, 0x01, 0xC0, 0x80, 0x41, 0x01, 0xC0, 0x80, 0x41, 0x00, 0xC1, 0x81, 

0x40 

 

 
Low-Order Byte Table 

/* Table of CRC values for low-order byte */ 

static char auchCRCLo[] = ( 

0x00, 0xC0, 0xC1, 0x01, 0xC3, 0x03, 0x02, 0xC2, 0xC6, 0x06, 0x07, 0xC7, 0x05, 0xC5, 

0xC4, 0x04, 0xCC, 0x0C, 0x0D, 0xCD, 0x0F, 0xCF, 0xCE, 0x0E, 0x0A, 0xCA, 0xCB, 0x0B, 

0xC9, 0x09, 0x08, 0xC8, 0xD8, 0x18, 0x19, 0xD9, 0x1B, 0xDB, 0xDA, 0x1A, 0x1E, 0xDE, 

0xDF, 0x1F, 0xDD, 0x1 D, 0x1C, 0xDC, 0x14, 0xD4, 0xD5, 0x15, 0xD7, 0x17, 0x16, 0xD6, 

0xD2, 0x12, 0x13, 0xD3, 0x11, 0xD1, 0xD0, 0x10, 0xF0, 0x30, 0x31, 0xF1,  0x33, 0xF3, 

0xF2, 0x32, 0x36, 0xF6, 0xF7, 0x37, 0xF5, 0x35, 0x34, 0xF4, 0x3C, 0xFC, 0xFD,  0x3D, 

0xFF, 0x3F, 0x3E, 0xFE, 0xFA, 0x3A, 0x3B, 0xFB, 0x39, 0xF9, 0xF8, 0x38, 0x28, 0xE8, 0xE9, 

0x29, 0xEB, 0x2B, 0x2A, 0xEA, 0xEE, 0x2E, 0x2F, 0xEF, 0x2D, 0xED, 0xEC, 0x2C, 0xE4, 

0x24, 0x25, 0xE5, 0x27, 0xE7, 0xE6, 0x26, 0x22, 0xE2, 0xE3, 0x23, 0xE1, 0x21, 0x20, 0xE0, 

0xA0, 0x60, 0x61, 0xA1, 0x63, 0xA3, 0xA2, 0x62, 0x66, 0xA6, 0xA7, 0x67, 0xA5, 0x65, 0x64, 

0xA4, 0x6C, 0xAC, 0xAD, 0x6D, 0xAF, 0x6F, 0x6E, 0xAE, 0xAA, 0x6A, 0x6B, 0xAB, 0x69, 

0xA9, 0xA8, 0x68, 0x78, 0xB8, 0xB9, 0x79, 0xBB, 0x7B, 0x7A, 0xBA, 0xBE, 0x7E, 0x7F, 

0xBF, 0x7D, 0xBD, 0xBC, 0x7C, 0xB4, 0x74, 0x75, 0xB5, 0x77, 0xB7, 0xB6, 0x76, 0x72, 

0xB2, 0xB3, 0x73, 0xB1, 0x71, 0x70, 0xB0, 0x50, 0x90, 0x91, 0x51, 0x93, 0x53, 0x52, 0x92, 

0x96, 0x56, 0x57, 0x97, 0x55, 0x95, 0x94, 0x54, 0x9C, 0x5C, 0x5D, 0x9D, 0x5F, 0x9F, 0x9E, 

0x5E, 0x5A, 0x9A, 0x9B, 0x5B, 0x99, 0x59, 0x58, 0x98, 0x88, 0x48, 0x49, 0x89, 0x4B, 0x8 B, 

0x8A, 0x4A, 0x4E, 0x8E, 0x8F, 0x4F, 0x8 D, 0x4D, 0x4C, 0x8C, 0x44, 0x84, 0x85, 0x45,  



 

 

 
 

 

 

 
 
  



 

 

 

 
  
 
 
 

Appendix. Wiring Diagram Example of MITSUBISHI FX3U Series 
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