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1 THE SERIAL TRANSMISSION MODES 

There are two MODBUS serial transmission modes, ASCII and RTU. In RTU mode 

use of 8bit binary characters, ASCII mode, use of 7bit ASC characters. The RTU 

mode, the high byte of a 4- bit and low-4 bit separate into two bytes, it can be 

change to transmit byte ASCII mode. For example RTU mode, data 0x1A, then 

the ASCII mode is 0x31 0x41 2 bytes, so the frame length of ASCII mode is double 

of the RTU mode . 

RTU transmission mode of the data frame  is CRC checksum, ASCII mode with 

LRC checksum. 

The following table summarizes the difference between two transmission 

modes: 

TRANSMISSION 

MODE 

ASCII (7 bit) RTU (8 bit) 

Code format ASCII code (‘0’-‘9’  ‘A’ -‘F’) 8bit binary characters (0x00 – 0xff) 

Start bit 

Data bits 

Parity bit 

stop bit 

1 

7 8 

NONE/even/odd 

1 2 

1 

8 

NONE/even/odd 

1 2 

Error Check Field LRC CRC16 

 

 

 

 

 

 

 

 

 

 



2 Register and message format 

 List some of  Register and message format 

Register type message 

length 

Register qty description 

COIL bit 1 - COIL Variable(ON OFF) 

FLOAT 32 bit 2 32bit float point number(IEEE754format) 

INT 16 bit 1 unsigned INT(0x0 – 0xFFFF) 

LONG 32 bit 2 unsigned long INT(0x0 – 0xFFFFFFFF) 

 

2.1 COIL 

 COIL Variable  0xFF00 -> ON 0x0000 -> OFF 

2.2 FLOAT 

 Apply 2 Register store single -precision IEEE754 format float point number

 Every float point number include 4 BYTE Specifically defined as follows

 SEEEEEEE EMMMMMMM MMMMMMMM MMMMMMMM 

 S: signed bit 0->positive 1->negitive 

 E: exponent 

 M:The fractional part of mantissa 

 For example 0xC1480000 = -12.5 

2.3 INT 

 Apply1 Register to store a unsigned INT number

 For example 0x0025 = 37  0x1234 = 4660 

2.4 LONG 

 Apply2 Registers to store a unsigned long INT number. 

 For example 0x12345678 = 305419896 

 



3 Message format definition 

3.1 CMD=0x03(read 1 or more Registers) 

 For example the message is to read instant flow Message slave address=1

Note the instant flow Register Start address=0x0595 however the Message 

Register of Start address should be 0x0595-0x0001 = 0x0594 

 Query Master->slave  

Message format name RTU example data(HEX) ASC example data(HEX) 

Head of package NONE 3A 

Slave address 01 30  31 

Function code 03 30  33 

Register Start address high BYTE 02 30  32 

Register Start address low BYTE 52 35  32 

Register qty high  BYTE 00 30  30 

Register qty low  BYTE 02 30  32 

ErrorC heckF ield 64  62 41  36 

End of package NONE 0D  0A 

 Response Slave->Master 

message format name RTUexample data(HEX) ASCexample data(HEX) 

Head of package NONE 3A 

slave address 01 30  31 

function code 03 30  33 

message length 04 30  34 

Register0x0253 data high BYTE C1 43  31 

Register0x0253 data low BYTE 48 34  38 

Register0x0254 data high BYTE 00 30  30 

Register0x0254 data low BYTE 00 30  30 

Error Check Field 47  D9 45  46 

End of package NONE 0D  0A 

 The Response will return IEEE754 format instant flow value of C1 48 00 00 = -12.5 



3.2 CMD=0x05(write COILVariable) 

 the case of data to remove the accumulated flow Message slave address=1

Note Clear total Register Start address=0x0003 however the Message of 

Register Start address should be 0x0003-0x0001 = 0x0002 

 Query Master->slave  

message format name RTUexample data(HEX) ASCexample data(HEX) 

Head of package NONE 3A 

slave address 01 30  31 

function code 05 30  35 

Register Start address high BYTE 00 30  30 

Register Start address low BYTE 02 30  32 

COIL Variable high BYTE FF 46  46 

COIL Variable low BYTE 00 30  30 

Error Check Field 2D  FA 46  39 

end of package NONE 0D  0A 

 

 Response Slave->Master  

message format name RTUexample data(HEX) ASCexample data(HEX) 

Head of package NONE 3A 

slave address 01 30  31 

function code 05 30  35 

RegisterStart addresshighBYTE 00 30  30 

RegisterStart addresslowBYTE 02 30  32 

COILVariablehighBYTE FF 46  46 

COILVariablelowBYTE 00 30  30 

Error Check Field 2D  FA 46  39 

end of package NONE 0D  0A 

 

 

 



3.3 CMD=0x06(write a single Register) 

 the case of data to write flow unit=m3/h Message slave address=1

NOTE flow unit Register Start address=0x0042 However  the Message 

Register Start address should be 0x0042-0x0001 = 0x0041 

Query Master->Slave  

message format name RTUexample data(HEX) ASCexample data(HEX) 

Head of package NONE 3A 

slave address 01 30  31 

function code 06 30  36 

Register Start address high BYTE 00 30  30 

Register Start address low BYTE 41 34  31 

Variable high BYTE 00 30  30 

Variable low BYTE 13 31  33 

Error Check Field 98  13 41  35 

end of package NONE 0D  0A 

 

 Response Slave->Master  

message format name RTUexample data(HEX) ASCexample data(HEX) 

Head of package NONE 3A 

slave address 01 30  31 

function code 06 30  36 

RegisterStart address high BYTE 00 30  30 

Register Start address low BYTE 41 34  31 

Variable high BYTE 00 30  30 

Variable low BYTE 13 31  33 

Error Check Field 98  13 41  35 

end of package NONE 0D  0A 

 

 

 



3.3 CMD=0x10( write many Registers) 

 the case of data to write damping time=3s Message slave address=1

Note The damping time Register Start address=0x0189 however the Message 

Register Start address should be 0x0189-0x0001 = 0x0188 

Query Master->slave  

message format name RTUexample data(HEX) ASCexample data(HEX) 

Head of package NONE 3A 

slave address 01 30  31 

function code 10 31  30 

RegisterStart address high BYTE 01 30  31 

RegisterStart address low BYTE 88 38  38 

Register qty high BYTE 00 30  30 

Register qty low BYTE 02 30  32 

message length 04 30  34 

To write Register0x0189 into high BYTE 40 34  30 

To write Register0x0189 into low BYTE 40 34  30 

To write Register0x018A into high BYTE 00 30  30 

To write Register0x018A into low BYTE 00 30  30 

Error Check Field E3  ED 45  38 

end of package NONE 0D  0A 

The case of 4 data BYTE is IEEE754 format float point number40 40 00 00 = 3.0 

  

 

 

 

 

 

 

 

 



Response slave ->Master  

message format name RTUexample data(HEX) ASCexample data(HEX) 

Head of package NONE 3A 

slave address 01 30  31 

function code 10 31  30 

RegisterStart address high BYTE 01 30  31 

RegisterStart address low BYTE 88 38  38 

Register qty high BYTE 00 30  30 

Register qty low BYTE 02 30  32 

Error Check Field C0  1E 36  43 

end of package NONE 0D  0A 

 

 

3.4 Exception Response 

If an error is detected in the content of  the query (excluding parity errors and 

Error Check mismatch), the function code will be modified to indicate that the 

response is an error response (called an exception response), and the data bytes 

will contain a code that describes the error. 

For example, if flow unit to be setup as Hz by the reason the flow meter unable 

to use Hz as flow unit so return Exception Response

 Exception Response Slave->Master  

message format name RTUexample data(HEX) ASCexample data(HEX) 

Head of package NONE 3A 

slave address 01 30  31 

function code 86 38  36 

Error code 43 34  33 

ErrorC heckF ield 03  91 39  31 

end of package NONE 0D  0A 

Note 1 Exception Response function code=Query function code+0x80 

2 Detail Error code to reference  Appendix 1: Constant table: Error code 



4 Data Error Check Field algorithm 

4.1 LRC CHECK 

// LRC CHECK Range From “slave address”to the last byte before LRC Error Check 

Field. 

void LRC(unsigned char *buf, unsigned int len) 

{ 

 unsigned int i; 

 LRC = 0; 

 for (i=0; i<len; i++) 

 { 

  bL+uR=fC [ i]; 

 } 

 LRC = 0xff - LRC; 

 LRC++; 

} 

 

 

 

 

 

 

 

 

 

 

 

 

 

 







5 Flow meter Variable(slave address )definition 

 Following is a list of  instrument Variable information the data are HEX type 

Variable name Register  

address  

Register  

length 

Read 

instruction 

Write 

instruction 

COILtype 

Clear Total 0003 --- --- 05 

INT type     

Flowunit 

(Appendix2:Constant table:flow unit) 

0042 0001 03 06 

Total unit 

(Appendix 2: Constant table:flow unit) 

0046 0001 03 06 

LONG type 

Expansion of the positive accumulated 0309 0002 03 --- 

positive accumulated 0311 0002 03 --- 

Expansion of the negtive accumulated 0313 0002 03 --- 

Negative accumulated 0315 0002 03 --- 

FLOAT type 

Main Variable(instant flow) 0253 0002 03 --- 

damping times 0189 0002 03 10 

Cut off % 0197 0002 03 10 

Qmax(m3/L) 0209 0002 03 10 

4-20mAcurrent test(mA) 0143 0002 --- 10 

Output current mA 0203 0002 03 --- 

Output Frequency Hz 0229 0002 03 --- 

 Note The flow total calculation is as follows:  

 Suppose read out the "expansion of positive cumulative” = 2 “positive  

cumulative” = 1234 

 The total positive flow = 2 * 1000,0000 + 1234 = 20001234 
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