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RS-485 Communication Protocol ;&1 E

C€ @ PC-1000 series Temperature controller ;B E =23

Thanks you very much for using FSTS @ series temperature controller
Please read this instruction manual before operating it to avoid from the malfunction.
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"\ Address of parameter register S##7F A1t
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"\ Status of Out1 /Out2 / AL1/ AL2

Databit: 0 0 0 O

1. 1st bit : bit=0 — Out1 OFF ; bit =1 — Out1 ON
1. 2nd bit : bit=0 — Out2 OFF ; bit = 1 — Out2 ON
1. 3rd bit : bit=0 — AL1 OFF ; bit=1 — AL1 ON
1. 4th bit : bit=0 — ALZ2 OFF ; bit=1 — AL2 ON




"\ Message format EHIHEZ

Ex: TRead the PV value of No.01 controller : PV =100, and "Write the SV value of No. 01
controller : SV =100,
[ Station No. = 01H, PV address = 0100H ~ PV = 100 (64H) , SV address = 0101H ]
HEN # 1 RIESM TPV, ERPVE 100, B #1BIESRA TSV, ER "100,
[ 14%%.= 01H » PV{irdit = 0100H ~ PV = 100 (64H) » SVfirtlk = 0101H - SV =100 (64H) ]

Communication code: "RS =0 : MODBUS-RTU code

Read Station No. | Function Code Address Batches of data CRC

command 01H 03H 01H 00H 00H 01H

Read Station No. | Function Code | Data byte Counts Data CRC

response 01H 03H 02H 00H 64H B9H AFH

Write Station No. Function Code Address Data CRC

command 01H 06H 01H 01H 00H 64H

Write Station No. Function Code Address Data CRC

response 01H 06H 01H 01H 00H 64H
Read Stat code | Station No. | Function code Address Batches of data LRC | Stopcode
command | 3AH | 30H 31H | 30H 33H |30H 30H 31H 33H | 30H 30H 30H 31H | 42H 37H | ODH 0AH
Read Stat code | Station No. | Function code | Data byte counts* Data LRC | Stopcode
L ks 3AH | 30H 31H | 30H 33H 30H 32H 30H 30H 36H 34H | 31H 30H | ODH 0AH
Write Stat code | Station No. | Function code address Data LRC | Stopcode
command | 3aH | 304 31H | 30H 36H | 30H 30H 31H 30H | 30H 30H 36H 34H | 41H 45H | ODH 0AH
Write Stat code | Station No. | Function code address Data LRC | Stopcode
response 3AH | 30H 31H | 30H 36H |[30H 30H 31H 30H | 30H 30H 36H 34H | 41H 45H| ODH OAH

Data byte counts* : 2 ASCII code byte = 1 data byte

'\ Remarks

Symbol ASCIl code Description Symbol ASCIlcode Description Symbol ASCIlcode Description

@ 40 Start code c 43 Hex 4 34 Hex /BCD
R 52 Read D 44 Hex 5 35 Hex /BCD
w 57 Write E 45 Hex 6 36 Hex /BCD

CR oD Stop code E 46 Hex 7 37 Hex /BCD
- 2D Minus 1 31 Hex /BCD 8 38 Hex /BCD
A Ly Hex 2 32 Hex /BCD 9 39 Hex /BCD
B 42 Hex 3 33 : 3A
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"\ Calculation of "FCS, B#Bst&ARH

[RS=1: MODBUS RTU code ] : FCS = CRC-16 ( Cyclic redundancy check )
Procedure of CRC-16 calculation

1>To load EFH FFH to the 16 bit CRC register

2>To exclusive OR (*) the first byte of the message format with the low order byte of the 16 bit
CRC register, then put the result in the 16 bit CRC register.

3>To shift the CRC register one bit to right (toward the LSB) and fill the MSB with zero.

4>To repeat the step 3 if the carry flag is 0 (LSB is 0) ,Exclusive OR the CRC register with AO0O1TH
which is the value of polynomial if the carry flag is 1 (LSB is 1), then put the result in the 16 bit

CRC register

5>To repeat the step 3 and 4 until the 16 bit CRC register is shifted & times
6>To repeat from step 2 to step 5 for the next byte of the message format until final byte of

message is completed. (Except the CRC bytes)
7>To get the CRC value by changing the high order and low order byte of the final CRC register.

[RS=3 : MODBUS - ASClI code] : FCS=LRC

Procedure of LRC calculation
1>To add all bytes in the message format , excluding the start code ( : ) and ending code (0DH
0AH), then put this value in an 8-bit field.
2>To get a two's complement from this 8-bit field. It is named TY ; (8-bit field also)
3>To get LRC value by changing the Hex code to ASCII code from the TY , .

'\ Error response code #5:R[EIfEN (Message format ERHETV)

RS =0 : MODBUS-RTU code

Function Station No. Function Code Error code FCS
Read 01H ~ 63H 83H 01H ~ 04H CRC-16
Write 01H ~ 63H 86H 01H ~ 04H CRC-16

RS =1 : MODBUS-ASCII code

Function | Start code Station No. Function Code Error code FCS | Stop code
Read 3AH 30H 31H ~ 36H 33H 38H 33H 30H 31H ~ 30H 34H | LRC | 0DH 0AH
Write 3AH 30H 31H ~ 36H 33H 38H 36H 30H 31H ~ 30H 34H | LRC | ODH 0AH

Error code

Error code Description (z%88) Error code Description (z5BB)
MODBUS-RTU | 01H Command error | MODBUS-RTU 03H | Data overflow error
MODBUS-ASCII | 03H 31H (82#&)  [vopBus-Ascil| 30H 33H| (EMREER)
MODBUS-RTU 02H Address overflow error MODBUS-RTU 04H Data error
MODBUS-ASCII| 30H 32H (RI3EEERR) MODBUS-ASCII | 30H 34H|  (EFHEHER)
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