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A study of multi protocol communication
on single serial interface

Serial F4lol& RS—-232C H4l3 28 Un—balanced ¥} RS—485/422%A13} -2 Balanced 541 W4
o] itk o] 72-El RS—485 B4l A%t F4l9 Agl7t A1 Balanced Aol 23k W14 o]7] wjio)
RS—232¢] Hlgte] do]H <] "@”01 o - E}Ui FEEG wol AREHI itk BAAHoEE she
FAA felMe e ZREZS o]&sle FAle FdEsle Aol Ikl wWholdh. £ dAFelAe
RS—485 serial A%9] Physical layer ol o] }1] 29 ZH 7718 BA] AAES AT £ TS,
oe] B4 protocols FAdHE WHES Adste B AeS ASst Rl it

Abstract

The RS-232C (Unbalanced serial) and RS-485 (balanced serial) are standard in serial communication. RS-485
uses a differential electrical signal, as opposed to unbalanced signals referenced to ground with the RS-232.
Differential transmission, which uses two lines each for transmit and receive signals, results in greater noise
immunity and longer distances as compared to the RS-232. The greater noise immunity and distance are big
advantages in industrial environments. In general, one protocol on one serial interface is very normal
application. In this study, we implemented multi protocols on one serial RS-485 interface and examine the
performance and result with hanging multi equipments.
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Fig1. Unbalanced Line Driver interface
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Fig2. Balanced Line driver interface
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2—1. MODBUS Protocol
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18 3. MODBUS Message =M
Fig3. Message format of MODBUS
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1 RTU mode (Remote Terminal Unit)

Binary FE|Z WAAE ALsle WHOR
ASCII ZEo] HIgte] F uf o] WE £L2 WA
A5 AEths A3l itk & 7 HAIA = v
Al BHHY] stream .2 BT HujAof 3t

- Coding system : 8 bit binary

- Bit per byte : 1 start, 8 data bit(LSB
1 bit(odd/even), stop 1

- dlHHZ : CRC16 (Cyclic redundancy  check)
4

- Framing (] 256 byte)

first), Parity

MODBUS message .
Start Address | Function Data End
235char| | Bbifs | Bhits N % 8 bits 16 bifs 235 char

RTU Message Frame

84, MODBUS-RTU frame
Figd. MODBUS-RTU frame
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125 MODBUS-ASCII Frame
Figh. MODBUS-ASCII Frame

Colon(:)2-Z frame©] A|2}=|H CR/LF F Hfo|EZ
THE 4YA Fu} Address fieldF-E Hlo|E =7}
Z19] doJEj= ASCIH code®AF 0-9 (30-39), A-F
(3A-3F) 7hA)0E 1831t = BE § bite] HoE =
T 719 ASCII charZ w3e|o] ZFEoj Ao} st
Networkol] AZE 717152 Colon (;) charg 7|t}
3L 0] FAIE Address BE=9] F charE §JojA] 2}
219] address9} 227 Q1 & 2o A4l 4441
frame= 7F3slal ©]3F2|Function code, data field,
LRC field, end delimiters= # &3}

Chars Aol 1274219 A17HA interval & &8
SFARE 11 o] 22 A



olAA, 1th4 ; Serial AEEF¢lolA Multi—Protocol &

[II. Al gl gystem T8

)||

olg] 196-L 2wire RS-485 BAIZIIO] o] &
7Y AAE 943 FAE olt}h Boardo] dAH
ComponentsE-< AAI{F A2 E 8tal, Wigke] FAE
¢]o1A Graphic paneldl] 3EA]3FH Graphic panel®] A
e Y ghs Yo14] ST board®] Aofel] ARE-
she Al2ES A7 sk

RS-485 BUS “goll 7]& Formato.Z 2l 3l
Component A|1E 3+ ST board2}, MODBUS-RTU
Format©.2 F21S 3} Graphic panel, 77 =74 4|
3] MODBUS-ASCII Format® & FAlS 3l
Weighing Indicatorg AAg}h 59 board=

Master2 &2 8} U™ X] ST Board 2 Graphic
panel, Weighing Indicator= Slave modeZ &2} gt}
[6]

RS485 bus

Comporents Components

Graphic Panel

Weighing Indicator

J86. Ad AAHS 24
Fig6. Configuration of E.U.T.

ST (RS-485 #19] Board): Atmegal28 8 bit processor

RS-485 £Al &% : 38400bps, Data 8 bits, No
parity, 1 stop bit

Graphic ~ Panel GP-2480
MODBUS-RTU protocol A&

Weighing  Indicator SI-4000 (A8} CNM),
MODBUS-ASCII protocol A&

(AUTONICs),

1 &2ZEQo] 47 17

AR 2 RS-485 2wire *-2o1 1] Data Collision 3L
25} Masters= TX £8 & 24| Tri-state 2 0] 53}
o slave’} £24188 4 AT = gof 3}

g AT 467

EAZ Slave] -HAIZH response timeS Al 4H
oF st} ©7 ste] npAE S} TR slave S Al S
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2 A3 TASKY 23
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WI write(3msec A 8) : FHZA, 71

GP read(20msec 4~2) : 400msec "}ch
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Z}zte ZH; S TASKE 83} Software 4] 2] S

Akato] H

ST write Command : 10 byte (30usec x 10x10) =
3msec
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ST Read Response :

WI Read Command :
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WI Read Response :
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GP Write Command :
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4 TASK scheduling
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Fig7. Task scheduling of EUT
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WI read
(1-5msec) + response 24bytes (4msec+3msect3Imsec) =
174msec (BATHFS Hedl 284K

GP read : Command 8byte (Smsec) + response
47bytes (15msec) = 20msec (274 % Read)

GP write : Command 21bytes (8msec) + ack (2msec)
= 10msec (=ZFSPAZA))

ST Read/Write = command (3msec) + response (3ms)
= 10msec (DI/DO R/W)

command 8bytes (2.4msec) + Wait

2.2 Monitoring data (PPA 5.02 for WinNT)
ol 19102 AAZ RS485  FAAZA
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712110. Code monitor (MODBUS RTU)
Fig10. MODBUS RTU code
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1811, Code monitor (MODBUS ASCII)
Fig11. MODBUS ASCIl code
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