Temperature Transmitter Communication Protocol

V2.1
I. Overview

This communication protocol adopts standard Modbus protocol, and the transmission mode used is RTU mode. Modbus protocol is a master-slave protocol.

Only one device can transmit on the wire at any one time. The exchange of information is managed by the master and only it can initiate. It polls the slaves successively. No slave can send a message unless approved by the master. Direct communication between slave stations is not possible.

The protocol frame does not contain any message header bytes or message byte terminators.

It is defined as follows:
	Slave address
	Request code
	Data
	CRC16


Slave Address:- The address must be between 1 and 247.

- Each address must be unique within the context of the network device.

Data: transmitted in binary code.

CRC16: Cyclic Redundancy Check parameter.

When the interval is longer than or equal to 3.5 characters, the end of frame is detected.
1.Communication port settings

Communication method Asynchronous serial communication interface, such as RS-485, RS-232, RS-422, etc.

Baud rate 1200, 2400, 4800, 9600, 14400, 19200bps (can be changed by setting instrument parameters, default 9600)

2. Byte data format

.one start bit

.Eight data bits

.Even parity

.One stop bit
	Start
	D0
	D1
	D2
	D3
	D4
	D5
	D6
	D7
	even parity
	Stop


2. Instrument communication frame format

(1) Definition of terms

● Slave number:

The local instrument address, the address must be between 1 and 255, and the address of each instrument on the same bus cannot be repeated. When the address is 0, it is used for the broadcast function, and only the write function is valid at this time, and the slave station does not respond. single byte.

● Function code:

The "read" and "write" functions are defined from the master point of view. single byte.
	Function code
	Modbus name
	Function name
	Broadcast
	The maximum value of N in a row

	3 (0x03)
	Read Holding Registers
	Read N register values
	NO
	9

	16 (0x10)
	Write Multiple Registers
	Write N register values
	YES
	9


● First register address:

Address of the first internal register to read. Double byte, high byte first.

● Number of registers:

The number of internal registers to be read or modified consecutively. Double byte, high byte first.

● Number of bytes:

The total number of bytes of data for all registers that were read or written. single byte.

● CRC16:

Cyclic redundancy check parameters. Double byte, low byte first.
 (2) Read and write operations

 1) Read N output words: function code 3 (0x03)

Note: Hi = high byte, Lo = low byte.

This function can be used to read parameters regardless of type.

master request
	Slave number
	0x03
	first register address
	Number of registers
	CRC16

	
	
	Hi
	Lo
	Hi
	Lo
	Lo
	Hi


        1 Byte          1 Byte             2 Byte                  2 Byte                 2 Byte
Slave response
	Slave number
	0x03
	bytes read
	first register value
	……
	last register value
	CRC16

	
	
	
	Hi
	Lo
	
	Hi
	Lo
	Lo
	Hi


1 Byte      1 Byte       1 Byte         2 Byte                      2 Byte           2 Byte
Example 1: Using function 3 to read 1 unit on slave 1 (address 0003H)

master request
	0x01
	0x03
	0x00
	0x03
	0x00
	0x01
	0x74
	0x0A


          1 byte        1 byte             2 byte                  2 byte                  2 byte
Slave response

	0x01
	0x03
	0x02
	0x00
	0x11
	0x78
	0x48


          1byte          1byte         1 byte                2 byte                    2 byte 

2) Write N output words: function code 16 (0x10)

master request
	Slave number
	0x10
	first register value
	Number of registers
	number of bytes
	first word data
	……
	CRC16

	
	
	Hi
	Lo
	Hi
	Lo
	
	Hi
	Lo
	
	Lo
	Hi


        1 byte   1 byte        2 byte             2 byte           1 byte          2 byte                   2 byte
Slave response
	Slave number
	0x10
	first register address
	Number of registers
	CRC16

	
	
	Hi
	Lo
	Hi
	Lo
	Lo
	Hi


1 byte     1 byte             2 Byte                         2 Byte                        2 Byte
Example 2: Write 1000, 200 to 2 units in slave 1 using function 16 (register addresses 0009H to 000AH)
master request
	Slave number
	request code
	first register

address
	Number of registers
	number of bytes
	first register

data
	second register

data
	CRC16

	0x01
	0x10
	0x00
	0x09
	0x00
	0x02
	0x04
	0x03
	0xE8
	0x00
	0xC8
	0xB2
	0x23


Slave response
	Slave number
	response code
	first register address
	Number of registers
	CRC16

	0x01
	0x10
	0x00
	0x09
	0x00
	0x02
	0x91
	0xCA


3) Abnormal response

When the slave cannot execute the request sent to it, it will return an exception response.

Format of exception response:
	Slave number
	response code
	error code
	CRC16

	
	
	
	Lo
	Hi


1 byte     1 byte      1byte          2 byte
Response code: Requested function code + 0x80 (most significant bit is set to 1).

error code:

1 = Request to access a register address that is not within the register address range.

2 = The number of registers to be accessed at one time in the request exceeds the maximum number of registers that can be accessed consecutively.

3 = Slave write protection (see the baud rate menu settings in the manual for details).
3. The address table corresponding to the internal parameters of the TT-510 intelligent temperature meter head (range: 0x0000-0x0018):
	Numbering
	parameter notation
	parameter name
	register address

(hex)
	Data Format

(hex)
	Attributes
	Value range

(decimal)
	Remark

	0
	PV
	Process value
	0000
	double byte

signed
	Read
	-32768~32767
	Unit 0.1℃

	1
	Prty
	Check method
	0001
	double byte

unsigned
	Read/Write
	0 - no checksum

 1 - odd parity

 2 - even parity
	Note[1]:

no decimal point

	2
	UAd
	Meter address
	0002
	
	Read/Write
	1～255
	

	3
	Ucr
	Instrument communication baud rate
	0003
	
	Read/Write
	0～6
	

	4
	Key
	Calibration password
	0004
	double byte

unsigned
	Read/Write
	0xA5A5 is valid
	Note[10]:

The password can only be calibrated after passing


1

