
MODBUS TCP/RTU for 8 * DI & 4 * DO 

 

1. Introduction 

MODBUS TCP Command & Response format 

A basic MODBUS command always takes two main parameters： 

1. ID Address：Designated to receive this Command ID address。 

2. Function Code：This Command function。 

 

The reception to the Command element will return a Response inform the completion of 

action in response to the remote or the value returned by the read, Response Command format 

in the format is basically the same, but also have ID Address and Function code in order to 

master identification, the following table for common Function code order. 

 

2. MODBUS TCP Protocol 

The following MODBUS functions are supported. 

Function code  Description  

0x01  Read Coils – Read Digital Output 

0x02  Read Discrete Inputs  

0x05  Write Single Coils – Preset single DO 

 

 

MODBUS On TCP/IP Application Data Unit  

 

MODBUS TCP/IP ADU  

MBAP Header Function Code Data 

PDU  



The MBAP Header contains the following fields:  

Fields Length Description Client Server 

Transaction 

Identifier 
2 Bytes 

Identification of a 

MODBUS Request / 

Response 

transaction. 

Initialized by the 

client 

Recopied by the 

server from the 

received request 

Protocol Identifier  

 

2 Bytes 
0 = MODBUS 

protocol 

Initialized by the 

client 

Recopied by the 

server from the 

received request 

Length 2 Bytes 
Number of following 

bytes 

Initialized by the 

client ( request) 

Initialized by the 

server ( Response) 

Unit Identifier 1 Byte 
Identification of a 

remote slave 

connected on a serial 

line or on other 

buses. 

Initialized by the 

client 

Recopied by the 

server from the 

received request 

The header is 7 bytes long:  

Transaction Identifier - It is used for transaction pairing, the MODBUS server 

copies in the response the transaction identifier of the request.  

 

Protocol Identifier – It is used for intra-system multiplexing. The MODBUS protocol 

is identified by the value 0.  

 

Length - The length field is a byte count of the following fields, including the Unit 

Identifier and data fields.  

 

Unit Identifier – This field is used for intra-system routing purpose. It is typically 

used to communicate to a MODBUS+ or a MODBUS serial line slave through a 

gateway between an Ethernet TCP-IP network and a MODBUS serial line. This 

field is set by the MODBUS Client in the request and must be returned with the 

same value in the response by the server.  

All MODBUS/TCP ADU are sent via TCP to registered port 502.  



MODBUS Protocol Address Map 

MODBUS 

Register 

HEX Function Despcription Action 

00001 0000 Read/Write DO Starting Address 0000  R/W 

10001 0000 Read DI Starting Address 0000  R 

 

Read DO status： 

 

Example for read Digital Output 

 

Request Response 

Field Name (Hex) Field Name (Hex) 

Transaction Identifier Hi 00 Transaction Identifier Hi 00 

Transaction Identifier Lo 00 Transaction Identifier Lo 00 

Protocol Identifier Hi 00 Protocol Identifier Hi 00 

Protocol Identifier Lo 00 Protocol Identifier Lo 00 

Length Hi 00 Length Hi 00 

Length Lo 06 Length Lo 04 

MODBUS Address 01 MODBUS Address 01 

Function 01 Function 01 

Starting Address Hi 00 Byte Count 01 

Starting Address Lo 00 Outputs status 03-00 02 

Quantity of Outputs Hi 00   

Quantity of Outputs Lo 01   

 

DO1 is OFF 

DO2 is ON 

DO3 is OFF 

DO4 is OFF 

 



Read DI status： 

 

Example for read Digital Input 

 

Request Response 

Field Name (Hex) Field Name (Hex) 

Transaction Identifier Hi 00 Transaction Identifier Hi 00 

Transaction Identifier Lo 00 Transaction Identifier Lo 00 

Protocol Identifier Hi 00 Protocol Identifier Hi 00 

Protocol Identifier Lo 00 Protocol Identifier Lo 00 

Length Hi 00 Length Hi 00 

Length Lo 06 Length Lo 04 

MODBUS Address 01 MODBUS Address 01 

Function 02 Function 02 

Starting Address Hi 00 Byte Count 01 

Starting Address Lo 00 Inputs status 07-00 12 

Quantity of Inputs Hi 00   

Quantity of Inputs Lo 08   

 

DI1 is OFF 

DI2 is ON 

DI3 is OFF 

DI4 is OFF 

DI5 is ON 

DI6 is OFF 

DI7 is OFF 

DI8 is OFF 

 



Write DO status： 

 

Here is example of a request to write DO1 ON： 

 

Request Response 

Field Name (Hex) Field Name (Hex) 

Transaction Identifier Hi 00 Transaction Identifier Hi 00 

Transaction Identifier Lo 00 Transaction Identifier Lo 00 

Protocol Identifier Hi 00 Protocol Identifier Hi 00 

Protocol Identifier Lo 00 Protocol Identifier Lo 00 

Length Hi 00 Length Hi 00 

Length Lo 06 Length Lo 06 

MODBUS Address 01 MODBUS Address 01 

Function 05 Function 05 

Output Address Hi 00 Output Address Hi 00 

Output Address Lo 00 Output Address Lo 00 

Output value Hi FF Output value Hi FF 

Output value Lo 00 Output value Lo 00 

For MODBUS RTU  

CRC-16  

/* The function returns the CRC as a type unsigned short. */ 

/* CRC Generation Function */ 

 

unsigned short CRC16 (puchMSG, usDataLen) 

 

unsigned char *puchMsg： /* message to calculate CRC upon */ 

 

unsigned short usDataLen： /* quantity of bytes in message */ 

{ 

   unsigned char uchCRCHi = 0xFF; /* high CRC byte initialized */ 

   unsigned char uchCRCLo = 0xFF; /* low CRC byte initialized */ 

   unsigned uIndex; /* will index index into CRC lookup */ 

   while (usDataLen--) /* pass through message buffer */ 

   { 

      uIndex=uchCRCHi ^ *puchMsgg++； */ calculate the CRC */ 

      uchCRCHi = uchCRCLo ^auchCRCHi〔uIndex〕； 

      uchCRCLo = auchCRCLo〔uIndex〕； 

   } 

   return（uchCRCHi<< 8 | uchCRCLo）； 

} 



 

 

High Order Byte Table 

〔〕 ｛ 

｝



 

Low Order Byte Table 

〔〕 ｛ 

｝  

 

 

 



Summary Reference 

 

Modbus TCP 

------------------------------------------------------- 

Function 01 Read Coil 

 

Send:010000000006010100000004 

Recv:01000000000401010100 

 

Function 02 Read Input Status 

 

Send:010000000006010200000008 

Recv:01000000000401020103 

 

Function 05 Write Single Coil 

 

Set DO1 ON 

 

Send:01000000000601050000FF00 

Recv:01000000000601050000FF00 

 

Set DO1 OFF 

 

Send:010000000006010500000000 

Recv:010000000006010500000000 

 

Set DO2 ON 

 

Send:01000000000601050001FF00 

Recv:01000000000601050001FF00 

 

Set DO2 OFF 

 

Send:010000000006010500010000 

Recv:010000000006010500010000 

 

Set DO3 ON 

 

Send:01000000000601050002FF00 



Recv:01000000000601050002FF00 

 

Set DO3 OFF 

 

Send:010000000006010500020000 

Recv:010000000006010500020000 

 

Set DO4 ON 

 

Send:01000000000601050003FF00 

Recv:01000000000601050003FF00 

 

Set DO4 OFF 

 

Send:010000000006010500030000 

Recv:010000000006010500030000 


