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Mg 5 H B BITAT L AR 1
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.
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BENIILRAK R 2 AN

e NBEAR : BN AER N 2 T,

5N 2 A7 2 AR AN BB MODBUS R AV : 256 D71, XA A A7 2 50 551 i)
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29



GB/T XXX X—X XXX

HAFESCAF 4 R 3 AT A, UL AERS 7 JFa (il 0007),

30



v

GB/T XXX X—X XXX
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NO i
I | R |
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NO E 0x07 <P H<0xF5
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N i
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B 19: B RAE K

ZINAe TR FH AND B, OR B il LA KL 25 4728 P 2R I 4165 R AG C8Uks a2 AR FE 25 A7 2R T Y
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REMISHAE A -
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gik= 17
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.
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A NS L TR L5 ¥ 14 (0xOE) MEI 287!
Ljif sk ReadDevId i A [F]: 01. 02. 03 5% 04
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i bk Hi 04 S 02

A lfbak Lo Al

o th o Hi 00

i Lo 01

FERXAN LA, 25 O IR S5 2 ek IR oK . DHRERG(01) I T~ dan HOIRAS AR . el sk stk
1245(+ k] 04A D) HPARZS o EAFERAL, S H40001) 5 A i W I AE, e —A M
tho

URRAE IR 55 25 Vo FR AN AE R Uk, A 0 R 55 25 2 [ S B (02) PRI S W 7 o 3K gl i P M
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RAEFBIAS R . B L) AT AAREE K % 58 HIRE 5 58 R SR E 2 15 58
PR GRS
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1 5l

1.1 FHl

Modbus HrEE T OST AL 7 22 b1 Z SRS PRS0, & AR 45 2 AN [R) R 2R i 4l o 2%
P Z (B B WL IR S Al A o B R AT RS B Pl vfEqt, DUMEAE—A LA —A a2
AN M3 2 18] A8 4 Modbus 13K .

A H 2RI AT RS E 1) Modbus il e AF IR G 00 7 ABATT I 7= S SR AR AT 6 2
Modbus PRS-

ARSCAT K G A Modbus PSR £ 22 8] R T P

AL X “Modbus BRIRTE” KN 7R .

95 FE LT “Modbus FATHERE ” BISEILED . J RGN — /N & ReE )& T AN G0
WO IR S ()2 SR IR SR

i

Modbus 133
(OSI 4 7 )

Modbus

I

b IEEN

@) AT R G
Modbus (OSL#5 1 f12 )2)
e EREESE
|:> OS2I 4 g
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—AMNEMERM RS AW A 77 5 g 2 U 2 b 28 Y (1) 75 g (19 2. U
T A B R T ST SR I AN 2 B R E e, AN S I AOE A

EYBL)Z, Modbus H3 A7 85 % 5 48 v LU B AS [F] () 4 282 11 (RS485. RS232). i I &
TIA/EIA-485 (RS485) WL 1. A ML, o] LIS RS485 PULkild . M H 25k
PR ) B R AE N, TIA/EIA-232-E (RS232) shATH LRI LUEH] . (B WAK “YIBLZE " IETY)

NEIZH T Modbus B3 ATIEAE HOM N T 7 2 OSI BRI —fROC &R .
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7 DAL Modbus Pl

6 Tz a2

5 SR 52
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2 HdsErs 2 Modbus HATHER ML
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EIATIA trHE {55 A5 (Common). 74 P 2k il ak PU £k i) RS485 Modbus W%+,

ML K YR K 2~ S . Power Supply 23 i

—A> Modbus %, filn, SZH T RS232 HfkHH % 4% (Data-Circuit Equipment) 1]

A YA P A IE R A . AR 1E S 15 1 % (Data Communication Equipment).

ok “Modbus %" : & WIw X,

—~ Modbus ¥4 . #illn, LI T RS232 Hi¥i&imik % (Data Terminal Equipment)

iAok PC
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IDv B PR 24210 (Interface on Derivation Side).
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Modbus ¥ % SLT Modbus HRATHER IR BOR TSI B4
RS232 EIA/ TIA -232 Fr#E,

RS485 EIA/ TIA -485 #5ifk.

RS485 Modbus S AL AN RAE— ZU) P9 2 i s U 2 1 199 2%
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T (KGR 247) EFTH— AT 2. Modbus M5 5 & B =T UK. 705 SUER
AUCEIK B AT R, MWASRIEEIR . 5 2 M AA S EAEAE . F15 e R — iz
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(MM 2 o

BEAS T AL AU ME— RO HBIE (1 2] 247), IXFEA BRI T Y AT ) S

+  EERAESS, BRI I R R T K
XTSRRI R B AR TSR BN T E @Y. FrA RS LARR BEANT
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IR AN HER N DORAE —A> 2 RIS R (1 RS485) AN 5y T B A o
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[

W A W 8 W 8
B2 R
:":z—ll_j'_lﬁ; D
ik
W W 8 WA
ST e
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2.2 Modbus Hufl i)

Modbus FHEZF A 256 DNAFEIHLbE.

0 1~47 248 ~ 55
I Faituht T R RE

Huhik 0 PRE M) HEHAE. P R AU ) A .

Modbus  FT A RNE, R S — k. iZHHE A Z0E Modbus HR AT R ME

2.3 Modbus fyidiik

Modbus PR [1] 8 ST i S ff Aoy 120K 45 )2 1 P i $dE B 76 (PDU - Protocol Data

Unit):

- >
MODBUS PDU

&1 5: Modbus iS5t

TEANTA) 2R 5 0 45 (1) Modbus i S 7EBIMEAE B a2 AR5 N T — S8 f k. & # Modbus =
S5 AL BRI % P it k43 Modbus PDU, 88 J5 8 I B0 1 45 AR 358 24 (938 5 PDU .

-
il

M odbus B4k PDU

<l .
-l

MODBUS PDU

Kl 6: HATHER [ Modbus il
1 78 Modbus HATHEM, Hohbdsl K& 105 Ak,
WIFTSCANR, AR S Ed 0-247. R TRAWIRT 1 -247 S5 L.
SR NP G DU A N B vl LT 1 e R | e B R [E1 ANV WP A & W £l
b ) R S (1 btk g DALE S R AR WA 1 S AE R

C DHRERD T WIIR 55 4% ZEAAT I BN AT o DHRERD i n) BRAT R 72 A3 1 SR B 2 5 )

O B RE IS MR ST BFPAT "TURRE" SR . AR AL L (RTU or ASCII)
ERMWMAREE %, (B0 2.5 1, "ERET SR
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GB/T XXX X—X XXX

2.4 Fuh/ NEPIRZS E

Modbus HI N7 241
EN7IS
4R (RTU A1 ASCIL #i:L)
R FE TR T A SR R AR R TGO RS
RTU # ASCH &AL N — 5 AR B BAR UL o fiR T — Sl & ik

W& E 12 -
FUTHIRE EET S UML FRifEpm iciZ 25 #riciZ ZEmi il T -

fl . [ 245
R A LENE SR

2L PRGN T IR A" KA L, R I REE G F ST "IA& B S
Iz NIRRT

2.4.1 FuPIREE

TSR T T S PR SRRE

i 7w et
RN
kS TS

‘/////””’——_-\\\\\\\\

HRT AL S5 TR

iR R IR
FT
LT IR I ] ) /) B )3

Peioma N DI T A
/45 AEI SR N 5 I

AR R
N I b 3

PR AR T
CESEE i 74

O CRE "= LAERARER.  ORRIE B R IRIRGS . AR W IR R A BEROR
Ko KIEANUERE, EWREITEWNRE, i HARERIN AIE A MK,

O HERERIRAER] DT, B RCREA AN RAS, R — ANl SR N 2 N R 3.
XANEINFR A WA NGEIN R A UK AL T AR N RS T R I PR I R A
T RN

O T gV P SR DS B S 046 gl o VA< S d o 3 1 DU A 7 A MR T i/ RV
BIBCEIK F ARSI 7 R K, SRR R PRI DR o AECRIOR B AR T R R I,
I REETHIN ;s Sk I B I, rLAPRAT — .

N
H A
'
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]

]

Wi SRR I AR VA WS B LB I, DU =2 — MRS R . A BT BN R, IR —ANEK
R FI BRI R T T S R

MR SRR B AT R b, B ST AR ] SR A2 R AR AT R IR DU A
RUE RSB B SRAR PR 58 M AT 5K o IR IER B ARAE " iR PRtk 1 AR IR IR K
B — MRS, B SRR R .

FEFRETT 2, o SV R A a0 20V 38 R % () K 8 AR AT 75 S i A 3 5 3 SR IR IR Bl 5 o 17
T A i e G 3R A S0 R T DA AR ART 71 AR Rl Ak P 58 1 K n) LA R K
Wb, A4 GE IR N 12 LY i SR P 22 . TR R e SRR IS/ 9600 bps B AN 1 FPRIJLFP, T4 4E iR
M 100 ms %] 200ms.

WU IRALFE 1) AN FR AR, 2) AN RITURIRE .. ARSI §2.6 "ZE4 47
B

WREE LRI R o SR A S U ]« RSO AR S iR AR AR5 . A7 i ¥
4y, WSW 2.5 T, AR

2.4.2 MRS KE
TR T 1 PR RRE:

pad

AVAIS)

AL IE
%

(T 550) LA
Pllt—ANiE K o WS LR N
N s J
/ N,
Ak, iR A4, Bl
VR BRI 2% AR A A
A R DL

7o T RIREHE

b T S T = 5

[
[

[
[
[

W& W= BAEHRWER. X LRGP

RN RIN 7 R AR AR B SR T BRI S AR AR SO AR ET IR AT LR AT R
Rk AeE, ARk, 2RI BRI, I ST RURIE A

BRI ENESE G, FHRRSCEOR AU N — AN BB R AE 1T

DR T AR U A B R, DA i 3R [ 1 T s

AT 7 B 2% € SOFE 2 Modbus 2 Wi Has LR U2 W5 B @ 2] Modbus 2 i 2 fig
i, WTLMGRX ST fE. ( 20 M A, A Modbus W HIEMMEE [17).

2.4.3  Fuh/ ki AE i
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N RS T AR 3 AR .

[V 3 T e 2

A | e & -
T / ' %% S M
- - — =

;(7 B At H —>3<_ BB | —— Dl HRA R i1
Kl 8:

e

Sl

ARG T )/ WIBAE I

ba g
B WEsK, MR, )RR BN SN TR Tl A5 AR (WO AN ) o
B SR AL B B R RF I 18] R i N (037 SR AR P 8] o
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2.5 PR ERAT A AR

A PR R AT A g e X RTU A58 AT ASCIT £t

B T WS P LR i B AT IR . e T B e 4T A SRR Y .

Modbus HATHR L RERNARERX (MBEITOSE) BAHEFE.

FRUEAERE 2 14K ASCIT #Ea 2R 1K, {HIAF] Modbus %4 2 [0 (1 B EYE LG AR &
IR :  PrEREBIBAEI RTU R .  ASCII fE4ia Lk,

WA DA% P R R0,  RTU mk ASCI. ERINWE LN RTU Kisl.,

2.5.1 RTU &4

4 %% % 1# Fil RTU (Remote Terminal Unit) #:07E Modbus S ATHEMGE S, WA 8 AL 7T
AP 4 AL 7SHEBI AT o PR 3 B0 s 8 B 2 B, FEAR A (% FE 3 N LG ASCIT 45
XA HE AR BRI LES ) AR AL % .

RTU RGN (11 47 ) WA -
MERG: YA |

WP EEA 8 L FATE A PIA 4 S NHER TAF0-9,  A-F)
Bits per Byte: | YL

8 AL, E A RIE AR B

1 P AR R A AL 5

IR IR VA

RS RERE, Het (TR, TRE ) WM. O T ORI T RO
A, RN SR A B O U o BRI IR AR U AL -
T AR ESR 2 M kA

B FAF BT 18 £ R A 326 (2 B A40):
BARH AL (LSB) ... SE A% (MSB)

H A ALK

Gl 1|2 | 3| a5 |6 | 7|8 |Rae|ma

Kl 9:  RTU #7551

BEA R E TR AR B I A L A 32 o WERTCTT A A S, K A% 3 — AN BTN ik 452 b A6 DASH
FETAFIL:
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TAHEEL S

gl 1L 2| s | 4|5 | 6 | 7 | 8 [kl

B 10:  RTU BP0 R R R D)

TR B 45k R ICARIK: (CRC)
IR
T | Thig "
sk | R 203
SIS 0 % 252 ¥4 2 T

CRC ik | CRC [

Kl 11: RTU 4RCii

4+ Modbus RTU Wi AN 256 £,

2.5.1.1 Modbus {3 RTU i

M &% 58 Modbus R SCHIE A AT LRI AR A 45 ARbRIC . X 1 4% 1T AZE SR ST I T a0k
BT, S LT ] IR SCEE A o AN 58 B R AR ST 6 20 RE M A A WU 380 17 5 b 35 e 204 Ay 5 SR A
£ RTU #5838, RCWihi K 2K 3.5 AP S W IEIBGIX 4o fEJG S04y, 1K AN ) X
[ B FRAE 3.5,

i 1 i 2 i 3

i) K—% s A ) /—%
I —t III_H_“_I‘. —t—t+—++H I|I_|I H——+—+— |.I_|I|—I||I—|!—! >

1 | | 1 o
[ 1 | | EW| i
Hb> 3.5 AL F/ 3.5 ANFA -~

45 AT
P MODBUS 3¢ o
i Hihk | Thaeftad Bl il
35745 | | 8k | 84 N x 8 £ 16 i 3.5 74

& 12: RTU #R3CMWi

HEAS IR ST L (1) P AT AT o
WER A AT 21 2SRRI K T 1.5 ASFAFINTE) S TR SO AN 56 B AZ AR T B3
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i 1 IEH

A~

i 2 JEIEH

r N\
| I I I
T T T

SIaTe

1.5 74

\‘ijz .

RTU #ECORENFE R HISEL, T tis AT tss (OB, B KR vh b (4 BE . A8 sl g iR R,
XFE CPU il insE. Fk, E@fEHERSE T 19200 Bps B, 3X PN 58 I 20 2505 A% 18 5 5
XTI R KT 19200 Bps WIS TE, MAZAT A 2 AN 10 [ e (8 #3300 2 4 )RR I I 18] (t.5)

750us, MR (ts) 4 1.750ms.

MR TR RTU AR RS B . "3 i A 7 md (AN A B AR R] A P rh ok

7N

I

Ak PR
AN IE
TR 4 ot

PWCET 1

A, FE) s
to.5 G

Pl B A4
IEAL, J38) b5, 6

BB
/Hid = WORIER

R
Wizl CRC, K5, Tkl
FRR = WOER A E R

G
fl o dF P il A2 i)

TR AL

HWE T
AR, RS s, s

K

tis, s 1 E AT

RIETIF 5 1 3.5 FAFINA]
A )G — 47451 5 LB FARFI[A]
/WIS s
Kl 13: RTU fEHi AR A K

TR S P ) SR

A "Blha" &3] W SHARTE s ERDEN: X ARIER ER
O S BB RIE TR SCE AP 1 RS

B 7E RTU 3K, 8cATIE sl IR AR5 1 8] () Bk 3.5

/BN o

O UBEHCSRN,  ERRR A IR AR TS A U iR 46 -

ANFRAES, JEAE BER PO NAE <27

BEHAT A " IRAS.

WG, AR R TR I ] R ANE R 3.5 J5, B g R .
C kMBS Rs, 58 CRC AR . K5, bk Ll e woe @ kA i s, A

K, WEFE R

N T D R PN TR], kST DR — 3R BB, 10 AR AR B

iR IXFE, CRC LR BAEMIT HE ST /0 (BT k) AT,
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2.5.12 CRC &%

7E RTU & — AR AR SO BFATI, & TR ICREEK: (CRC - Cyclical Redundancy
Checking) HIEMEF AL, CRC U IEANRSCIIN A . AEWRCH LA B, BPAT A

CRC 7 A 8 A7 7T —A 16 Arfi.

CRC Il AR S () da i RSB INFE R SC 2 5 o THS e, B e B IR 21y, R a2 @15, CRC
T A IRCSCRIE N R G AT

B INAE R SO T Y CRC (AR R R IE W T . RIS 46 A6 B R S & CRC (11,
RS R TSP B CRC EAHELEL . WM AMEANAHAE, W R iR

CRC 5L, JFIEXT—AN 16 M ag 728 Wik 4 1. ARG IR IESE 8 A7 750 Hlk AT
BT, R FR T 8 MEHEAL S A CRC [IESE, J&IA6, E 1R KA A2 CRC
T

CRC MZEpd e,  BAS 8—AL P55 T AEa T I ek, AR5 45 R M SR A UAL(LSB) 7 ]
FAN(Shift) 1 A7, M mEAMMMSBAERE. REFRIGHEE LSB: WHRLSB H 1, WEAF
P — A R E RS W LSB 4 0,  MIAIT FalfifE.

AR S B BNATE 8 IR AL, iR — IR (B 8 k) B B A KA S G, F—18
P75 5 AR I S AT E R B, AR5 XA B R e i — R E S 8 k. U AR P 2
A B A7 B O B AE, i CRC.

Y CRC FINTERSCZ G I, e RS-y, ARG &m0, s B & CRC AT
NI
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2.5.2 ASCIT AHuis

24 Modbus  Hi 4T BE B 1 W A% I E A 4 ASCIT (American Standard Code for Information
Interchange) BizUHAEN, TP IR 8 A2 LLMAS ASCIL FAFRIE . I (5 HERE ol B ek
TCVEFFA RTU AR I 78 BRI A

o T AT EPIA TR, I RTU 2RI,

+ B . T 0XSB SHmIL AW FF - 0x35 A1 0x42 (ASCIT 4@fid 0x35="5", 0x42="B" ).

ASCH #HABANFT (10 f :
LR + k], ASCIL F4F 09, A-F.
RSCPEEAS ASCIL FHF& A 1 TS HERI 7 4F
Bits per Byte: | GE DA
7 BARAL, e R AR A
IREVRLEPS R T
1 f=ibAr

BRRRERE, ek (il Jofk ) weTBMEm. O T ORIE S S R
APk, RN SR ORI R U E U . BRI IR AU R
T AT RS ZER 2 st kAT

R R R AT AR R I
FEAN T4 575 1) e 2 326 (N2 B A ):
BAKA AL (LSB) . .. 3% (MSB)

B

gl 1|2 | s | a5 |6 | 7 | Rae|ma

14: ASCIT #4741

WA ILE AR R TR W LU o I SRERF A, A BT 7 11 LA
T

T AT ALK

w12 | s | a5 e | 7 |pk|ma

B 15:  ASCIT AR AT 3 41) (TEA 56 PR e 3k 1 100

AR B4 U 1) TUARAE S (LRC - Longitudinal Redundancy Checking)
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2.5.2.1 Modbus ASCII % i

FH R % W 4K Modbus S0 H) I8 9 1 SN 4G AN 45 sRbRIC IR It o XA 1 #% nT DAAESROSC 1 i
FBOHT, S HL R AT o R ST 4 PR o AN 58 3 TR R S 0 200 A% A ) 280 717 68 3R s 7 0 2 Ay 5 SR %
o

RSO ) Ik 35835 P AS 4

7E ASCIL #550,  RSCHIRRIR (0455 X 2 il s A 45 o . — AN Roc il bL—AB 50 (1)
(ASCII + il 3A)iledh, LL ‘BIZE-4T" (CRLF) X} (ASCII +/5#k#] 0D A1 0A) 45K,

VE :LF 245 n] LUl Rr 2 1 Modbus N H#r4 (0L Modbus N SHE) 4%,

ST IIE IR, SR VAERE M T2 N 0-9,  A—F (ASCIL 4ifith). A i 22 1 W Mp st 25
I B . MBI FR S, RN AR S S 1R RS R

RS AR o (B T TR B ] LA — A0 o Al A KT TR) R, RS2 B s A o R A T iR
NE R T A SRS

Bl
0 5] ©0 2x252 5 2 T4 2 4
CR,LF

K 16:  ASCII i3

Wy NPT EEEANA T, KL, 8 THi{R ASCI £z Ml RTU # 7 Modbus W HZKH %2, ASCII
Bt KB (2x252) & RTU Hdlds (252) mIWfis.
AR, Modbus ASCIT Miff1Ez K J~F b 513 NFEFFS

ASCIT 5 SO R ZERAE N ITRPRES B 2. "B R A AT sl IO LA EE R AE AR ] 1 B
IR

L =
/TR IX

el 74
TR
TN
S N

el LR

i , B2, bk por e e
/B CRC, %, FHsht) e g
/B R IX

R
i 1T
M Ab 2
AN IE 7
TR g

Kl 17: ASCIT A&k K
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TR S P ) SR -

O W B SR MR S EAL PR 1R HRZ

O BRREMCE] " FARFRZS B RSO T R o RAE — R OSCHHR O R e 8% 75, I il
HuAR SCHAN A AN TERETF R T T o TN R W2 o X A T 20 T

C kMBS s, 58 LRC WAL S . AR5, e Hrtb b sk DLt e e 15 A AT s e, IiiA
s&, WIEFEREW. T i DB AL BRI (8], R AT DLAE— BBt o #, T AN 75 248 B HE At
Zil.

2.52.2 LRC KL

7t ASCI #ix, B& — X EARSCAH BZEHATIN, TR IURELE (LRC - Longitudinal
Redundancy Checking) FVAMERFIE . LRC S AEIEELG “E 57 F4iE CRLF X 1A
WL F . AERCH AR, BPAT IR

LRC #4737, & A 87—, LRC M RKER&IE, SRE¥ LRC AR
SCJ I o WO A AE AR SO FFT T LRC IME, FERE 345 R T 52 b i 2 1) LRC {EAH bR
WP AMEAARSE, AR

LRC [WiH5, GRS T FES: 8 A AH N, ZWSATIHEAr, AR 5 SRk L 2E kg .
AT IO E W A EIEELS “H 5”7 M4g5R CRLF XA ASCI #RCIRIMN A . 6 ASCII Kzt
LRC 45585 ASCIL 4afith Jy P15 HiCE T ASCIL BCHsemify 4 e, CRLF ZHi.

3% B &4 LRC AR vEg o
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2.6  ZEEERIEG 7L

bt Modbus  HRATHE K (K] T SE PR BE T PRI AE DA G -

O AL (W) DOggsE 7R .

O W4 (LRC or CRC) b2 FHT#/MRSC.

A (T 779 ) A ) A R 0 ROk, 560 A IR Y B T S0 . e (71 AR Y )
FEHR IR R B0 A A 45 AN ST

T R PG R A RO S5 AL BT A R AN T (BRI TRV (o SR I ) o XA ) B 48 18 AT
o] 11 ST S R (R IE R WY, (AR SR) o AR 7707 ARSI B3R, AR SO EAIERT . 71y st
NG RRERS T R Y o DRI, ORI B I I ) A 1 R R AL B R . TR, S SRR
AR T & R SC 2 B BU I A

2.6.1 A

FHP AT ARG de AR (BR ) siAT RS, BRCARE (). K A - 15 1 AT
PG 1
TR E T I/ ARG, WA 56 0 1k 1 (AL A ke v £ (ASCIL #4557 #dlif, RTU
8 BHifr). IR M E A 0 5 1 LUEN 1A R Eh R B A £
B, RTU SRRl
1100 0101

AT RIS ECR 40 i RAE RS, WIFTARAL A 0, 4 1 A7 RSB R A R 5(4): R Af
FHBTASS, WA AL 1, 1624 1 AL B BN B 5(5)

MRSCRIENS, AR IR TR TR, BRSO 1 I B, RS e
P E AN, B B A bR I - (Modbus AT B 4 1) BT AT 180 46 0 200 T 56 3 A3 FE A ) 1) 7 A AGL 360 7775
TR A A L BEAS I B — A P RF WU A i R R A R BB Ik E R A, B, A A
B8, FRWIRE AR 3 AR 1IN B R T EEAS, R 1 B oE B 45 B8 A 74
WRBEE T T IL, A SPALE, AT LU TA SRR — AN A 1% LU 72
FHFMmT

2.6.2 Wik

WAL T R, PRSI 7V . RTU 8¢ ASCIL.

B 7E RTU B, @8 —/ M SC N ARATI, TR RIS (CRC - Cyclical Redundancy
Checking) FEMHT IR . CRC S HEMN RN A . ANERCH LA LR, AT
AT o

O & ASCH #ixk, @& — AR SCHERATH, T IAMITRELK (LRC - Longitudinal
Redundancy Checking) SiEHIAHAK KL . LRC WA AN uFGieh “H 5”7 M52 CRLF %
BANROCIN A . NEWCH LA HRLE, BT .

AR T IE I VEAN N 2%, 2 DL AT R E0s
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3 YE)R

3.1 5l

haf[l

Bt B3 4T HE % L) MODBUS fift 4 75 5 1% 1244 1, EIA/TIA-485(HlI U1 ¥) RS485 brifl) SEHLHL 4%
Ho ZARMERTF “PILRETH” BRI AL R SE. JhAh, SRR T RERESCIL “PULL” RS485 4%

BT BERE ST RS232 $2 11,
LEIXF MODBUS & H, — AN Eufifl—A sl JLAS M E— AN To i B AT B % 1B .
EARUER MODBUS 245, T W& OH)IESAE— 4t 3 4S54 b T4 s B, How
5 FER(“PNE SR T I — R P iT A e 2, WU Bdis fE 3L BARI%, S LUy S5O0 B2 R 9600 LU .
R wA T REIES (LK 19):
TR ER) TS B, RS,
e SR SIE RN Rk b,
o LR P SR IE B — N Rk

gg{:

£

£

FEBEA LT IIRE] 3 1, RJ45, B9 W5 D-BUERG Y gL “HlbidE 7 #77).

3.2 HufE s RkH R

FE3R 9600bps AT H .
HELE 19200bps PHFH

ZAE(19200) 54 A1 4 249 58 (R S o

e PR 2 rl IR PR SEBL: - 1200, 2400, 4800, -+ 38400bps, 56Kbps, 115Kbps,

R, AR, SRR T 1%, TR B, BALRYF 2%
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3.3 ®mAED
3.3.1 ZAHBRTELEEW

& 19 FEILI)E MODBUS £ s iR ATHERS RGEHH HAT K2R A R R 5L

I
I
I
-
I

___________

Kl 19: BT B SEAR 250

—/~ MODBUS £ S HATHEM R G E H s (T, Fl—L8n] GE (K140 32 L 4i 20 il o
7E T L 10 79 it o B A 2 % & LA B BTV IS (BRI § “2 26-MODBUS & X7l “nlik 4
#Z-MODBUS EX” ),
ik 19 Fros, ASFE B A DUAER—4~ MODBUS HAT8E R4 1817
G145 A A 0 A WA e B 1 4 45 ot oy SL FN 43 37 e 40 426 3 = 1 (I JA3G 1 0 =3) ¢

1 A A B A WL A ot 110 B0 46 30 ok A R SR 4 S HL 0 4 31 1 T b CF U SR AR e ok
aw) (a3 2) 5

O e SRR 2 OB 3 11 e 4B (B A3t n)
FATRH T HIRE -
O EFR M DR Tr (= T4H)

O e ATEIRIEER M A HL A RR A IDV (93 3045 1)

O BRI IR ECK I AR AUL (BN B oc 8 )

®:
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GB/T XXX X—X XXX
Lo B sl N, Bk vl g P B B4 10 IDV-Jil ok AUT-AS b, A 40 S He g
2. —AMESKATREA LA IDv B LOER LB Bk . e R TUEHSL I, FROh 232 .
3. A ARSI, R LI Sk (¥ AUT B0 ITr £2 1 ) S5 i

TEH N RIS, FATEA4E 1T A IDV #2110 (WL § “2 Z6-MODBUS £ X” Ffl “4 Z.-MODBUS
X))

3.3.2 2 #-MODBUS & X

HATHER [ MODBUS fi# 4k 7 2 W K I EIA/TIA-485 drufEsiBl “2-4%” M4z,

FERXA 2 2e- g b, AEARTIHE H AT — IR s AU AR
Schr b, BER = FUICEE LA BIER: A3t
B

____i____l
5
=

TTERA

o

1 b
D1 ) P ]
[j\/@ TR - @
DO
* Tz HLRH

5
o
&

?E

o

&l 20: 2-ZHI I — IR I

2 £3-MODBUS Hii%5E X
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vt
i | BaER EIA/TIA-485 I
D1 D1 1/0 X B/B’ BRBIT 1. V1 R
(V1>V0 F/x it 1[OFFIIRZS)
DO DO /0 X A/A’ R AT 0. VO K
( VO> V1 F/x ik 0[ONTIRZS)
AFHL VNS - X c/ic 5 5 R A 348 ) FL R 8 S

XF i K (TL), BI_EFv AT MR B, 2% “2 i AR5EKR” #5.

PR B MBS A R SO P HRRE, 2R/, ) 1, AU DO, D1 A1 LI L% 4
7y AR R AR AE

CIRYS:p/ICIpv LR PR 7 U

e YR 5--24 V HiiiH.

o] i LBESER . PMC Wik (TTL 7% « M 2L, 1T X AN 4h i i
/8 55— 5 3 Uz & LI — AN TF50) ks il . 628 —Fpis oL T, R — ATk
PMC ¥ 3K 2-28 MODBUS #5{, (H5ZFr I, 78 PMC L [ HSP #4805 1 & T 4-28 MODBUS
Fi: 5 RS232-MODBUS #3 .

3.3.3 ALY 4 Z6-MODBUS & X

-
H
5
il

%
e

Fi MODBUS 8 # [F] Ff FEVFSEIL 2 % e 2k (4 2h) i) B Ao £ B M ER(RXD1-RXD2)_E (K1 5
B8 FH SR, T E K I 88(TXDO-TXD1) F 1A% H ik i A=t Bzl

B b, AR S Ak S A 4-20 B 2 B I B AT T
2 £-MODBUS ¥, fEAEATINZ 247 — NI 8 A B ALK -

Tk & AR J8 BIA/TIA-485 i 5f — X P £k sl — N IKBh 28 Al — Mok 2% . (A X Fhor 2
FRA “RS4227, IXEHETIRM: RS422 bR LG & AE— X Tk . )
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GB/T XXX X—X XXX

1XD1
TXDO

RXD I
@ R )
RX DO

R
I 110
PN NA AN
LAARE LG 2

Bl 21: 4-- Ll I —BIh 4h 4514

Al % 4 £:-MODBUS H %52 X
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vt
Bk | pamsk | A8 %t IDv {45

Flitr kb | Z# IDv L tIdr 42
RAERET 1, Vb H/E

TXD1 TXD1 Out X B
(Vb>Va Ko i 1 [OFFPIRZED
RAERET 0, Va ik

TXDO TXDO Out X A
(Va> Vb £/x _#EH 0[ONTIRZ)
BIRSET 1, VO HE

RXD1 RXDI In 1) B’
(Vb > Va #R ikl 1[OFF 1R )
BIRHBET 0,, Va’HE

RXDO RXDO In 1) A
(Va’ > Vb #&on i 0[ONTIRE )

NSt N Feh - X c/C’ 5 RT3

|T-\H

Wk Y (LT) , Bl B AR RHEL, 5% “2 A R/RERH.
I PS4 £5-MODBUS i, 7 5% rHQ)FR 8L s 4

055 B AESRAT RIS 4R/, JELAR®, )b, AT 5 P ag ik i 4 7, L3R
e LA fE

AT LA Al K AR,
& HHYR . 524V HiAHL .
PMC B#%:  WLRTA(Q2 Zi-MODBUS LI 5E S 56 T1% ] 3%k HL B 3

3331 4Z-HEARGEPIES

EXF 4 26-MODBUS ', £, Wiy AR 5 J8pr s i i) IDv $214.
B ANAEE

AMITEZE (TXDI-TXD0) 3k |8 Mk (5,
EXR ML (RXDI-RXDO0) FRIEEE, Az,
4 LR-FB R BN ITr 505K IDv Z 18], MR &R X:
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GB/T XXX X—X XXX

*u5 IDv _ERfES EIA/TIA-485 | ITr LR

P A 1) iy 44 %

RXD1 In B’ TXD1
MxF

RXDO In A TXDO

TXD1 Out B RXDI
Ext

TXDO Out A RXDO

NSt - c/C APSi]

A SR AC SR ARSI, (HU2AE 2 ARG XM A SRR I IE B RE S TR BIH o Mt 4 26
TS L TR & A A LI RE Rk

3.33.2 445 2 & diaatE

HTBPAT 2 Y RSN AN OAAEN 4 KRG, 4 LB RG T LUE FidE:
B TXDO {55 N5 RXDO 15 &, 2k DO fF5.

[ TXDI {55 WY TXDO {5 5IE#, 2l D155,

C1 B, R i BN 2 it 2 s L BH N FB 22 F DL IE @ a& Y. DO, D15

R ANMEH] 2 e I 2 A3 RES T 4 2ok DV RS 1 i AR K61

TXD1

TXDO

R +HH:

Fa
[

RX D1
@
RXDO

)

1
1
)
1
1
1
1
1
1
1
1
]
4

| [y PRy |

=

1
AR 20 N 2

B 22: K 4-LRBBRERN 2-LHEAKS

N THRIAT 4 WP DR AN D OARAEN 2 ZRR G, XA RSN 4 LE O LU i
2 FE:

FERE—> 4 e 1 b
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IR, AR ETH DO fF SR,
TIER, ZJRERPETDIATL .

E TXDO {55 W14 RXDO 15

& TXD1 {55 N5 RXDO 15

NG IR 4 L S 2 A0 3 BELS ] 2 el K A 1 TARRI BT

FENATT

)
)
) ] =
VAT
! 1
1 ! -4
D1 -F ]i[
@ T . g
DO

p

N Z

B 23: K 4-LEOPREELRD 2-REAERET

3.3.4 RS232-MODBUS & X

S 45 W RS232 #2100 PAsZHL DCE A1 DTE #15 -

RS232-MODBUS [ B 5% & X

Bkl DCE M@E m{_gﬁ & W
K XK

APSS: ) X X EEH
CTS In R R T R
DCD B T I F s B (M DCE %

DTE)

DSR In B B
DTR Out s £ vl
RTS Out R
RXD In X X Bl H
TXD Out X X RIB B s

WA “X” W5 JRAEEHAT RS232-MODBUS

{5 S H B4 EIA/TIA-232 bifE o
FAS TXD #0575 — B 44 1 RXD 4%,

RTS 0] LA 5 % — %451 CTS 4.

A R,
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GB/T XXX X—X XXX
DTR #J L4y 55— 4% (1) DSR 4%
AL AT AR, il
» HYR: 5--24V EHEE
=  PMCHR: W L& (2 4:-MODBUS HLH# & ) 6 T1% Al % HLHE

3.3.5 RS232-MODBUS %3k

XA AT BB AT E RS RS0 1 MODBUS RN A TAIFR RS (— /N T 20m) 1 A3 st i
HKR, DbJUESE BIA/TIA-232 brifE:
L e 2o
R L2 (2500pF, Xf 100pF/m [FEL4E, UKk 25m).
KT BEMRE RS 5 g mTsetk, W20 “Wmsds” &,
WAL ST AL Z0HR
BB AT L AE N DCE 84 DTE,

Aot ERTEOL, AT R SRR AR

34 ZHNARGTFEK
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GB/T XXX X—X XXX

X FAR] EIA/TIA-485 £ 5 R4, Libit 2 KN ELE 4 i s, UL FERYIEH .
341 kIS TEOR, RNRAEE

LEH A Yk ZS (14T RS485-MODBUS &%, Bt ATEEH 32 8%,

oA Hh 2
- Jrf ARVt L,
- WAE I RS485 s dk s,
- LRI AR

—/~ RS485 RG] LA K E I . 7ERA TR, RS ERSHKRNT 3261
RS485-MODBUS H T4 11847 .

ZIXFPE LN, A IXEE MODBUS B -4 3C1F, BB 4k s N BE SeiF A 2 D IR et
TEPIANF A1) RS485-MODBUS 2 [AIf8 I 4k 242 ] BATE)

342 hbeit

A BCE 42311 RS-485 MODBUS 5 — /N ETH4E, FraMk&irE e HE Gafeht) sl
(K153 2 L A R ok

FFHg, NREZ, TLURK (ORI, e 0P S 004 F F 26 4% 26 i L
{EZ A~ RS-485 MODBUS 2 [H) 4 F H 4k 28 th & v LAIF

343 KJF

FT R B B3 (14 L AT BRI AR s, il IR, WA sRIE YD, 2HEsE L
FE, DAL (2 2626 4 264 FITE .

T B R R M 9600, AWG26 (ERHMD) MRS RIHZS, HE KK AN 1000m. EK 22 TRk
TR (4 ZHIE 2 &dl RS mAKEWIRERLL 2.

IR, BRI 20m o WA n (12 DSk, BN SR KB R )24 40m B
Pl no

3.4.4 BB

(R3CH) g (F S s A It DATHIER (R F, el R85 B e — R,
W% TR AE Tl ek

3.4.5 LS

TR AL IR IR N5 SPGB B A IESL BT, 1 BAER S K S o D T AE7E RS-485 HIZ 4 i
(S S B /N it A T R PR i e AL T B i



GB/T XXX X—X XXX

%%%%mﬂﬁm WAL 28 3% 7 ity 208 o B 2% v R B, (HAE—ANJCYE DO-DI1 Pt £k b,
) LT A 2 A~ WANBEAE 2 B 28 FCE AT LT,

REA L it 2 i AL SO HAT P72k DO 1 D1 [P 4% T2 ]
2t i ] L& 150 BRA (0.5W) [rTHLBH .
DL PE I E R L RIR), SRR FEHEE (InF, B 10V) 5 120 BRUE (0.25W) HiFH HEX,
1E 4 LR, (LRSI W, R X S 4 i
75 RS232 TLIH, AT DAAS &£ b o
3.4.6 LR E
A B AE RS-485 Vx4 FABIGIT, ZE IR A IKS), BRI S) 52 A S L TR R . ki
RN AL T — MR RE, ERA IR T B, — B T2 1 45
B4~ MODBUS ¥ #8 46 Z5UH] ST A3 ]
VA2 1 T 2 2 B AR Ml
- AR T T BT AT G e B A 1 A
R AR B T LA, WA AE 1% RS-485 P b4 —xf AL BH:
D1 £ L) EH % SV s,
DO £k B¢ R B 2 A St 2%

X L B (R D 0 T 450 AT 650 BRAFZ 18], 650 R HL PR T LA Ao Ve B AT R BR M2k A%
W o

FERXBIEOL T, RIAE— AR DR A Fh AT 2, IS BNS R IRV O o 3 1% A
sk B HAb B AR SEHUE TR

7EUE2E MODBUS HATHERS R VFi a2 &5, LhehletE W E 1Y) MODBUS &R4t7b 4 4.

3.5 HibE: O

BRAT 1w HIAE IDv 55 ITe PUROER . A RBREAME S VIR E 1T (5 B2t fe s il s 3K
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GBIT X X X X—X X X X
SO S RERT SR “ R F TR .

W — 4% B —/N RI45 (8i/NH DIN 8% D ) #8845 5 MODBUS HLbk#: 1, )220k
FH B BRI S 2% o 100 FL 2R 28 ity 0 2000 FH B i 90 A8 S 45 2

3.5.1 2 £:-MODBUS & #as K% 5|

Bl — BHEL R

£l )
: : a0
Do —
D1 —1—
!

&l 24: 2 £;- MODBUS Hf#i ) RJ45 #E3R( LERBMHBTIN )

BHiEER (Al WiEER (R

5 4 3 2 1
e R )

<1 2 3 4
o & & ¢ o
o\ee 58 /0 |@\'s%u"s’/e

& 25 95|k D RERES

T T MRAT Y F i e s

B bR MODBUS Bl H] RI45 50 9 51 D MY IEREAS, 0 43 Sz br o 200 i ki 5 1
o
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GB/T XXX X—X XXX

2 43-MODBUS [¥] RJ45 F19 5| D Bdskises s |y

RJ4> D9 &l & 5l ID IT: EIA/TIA-4
B |3 M ! - ‘
R | k| ms | mE | sséd Dv 1 Kfiid
Gl
3 3 ik | PMC - - sy R 42801
e .| R TF 1, VI BE(VI > VO
4| S5 || DLL DL BB i 1 (OFF] R )
e .| R ERRTF 0, VO FREE( VO > V1
SO0 | ®F | D01 DO AT I 0 [ON] R )
7 2 s VP - - 1E5.24V HFHYE
8 1 WE | Ad | AdtH c/e &5 M YR AJtHh

3.5.2 Tk 4 4;-MODBUS &4 284 Hi 5 | )

el — BHELH

B TR
! 8 S g
TXDO0
RID1
RDO i

26: 4%k MODBUS _Lj RJ45 E#4( LEREHTIH )

(RIA) wWiEERR (A

B

g) é) /1. % 2 4. @
S

& 27: 9 5 D BUEEHS

@)
Qw©
Do
O~
Qo

AT RRET MY LS

WA~ 4 & MODBUS el ] RI45 50 9 51 D BUERERS, P RER 2 b d Bt 001 0 bt 5|
o
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GB/T XXX X—X XXX

T3 4 £2-MODBUS _Lff) RJ45 F19 2|4 D R385 5|

D9 %I
RJ45 | | 25 IDv ITr EIA/TIA-4 .
ID
b | | ER | Y| G| s v e
) o , B #E T 0,Va’ B R ( Va’ > Vb’
! 8 | B | RXDO | RXDO | A | i 0 [ON] R )
. T BRERT Lo (Vb > Ve
2 4 ,Z“FE" RXD1 RXD1 B %m::}fﬂ%ﬂﬂ‘] | [OFF] s )
sl s |wm | oeme | - I e
o RRERWT 1,V BE(Vh- Va
4 5 M% TXD1 TXDI1 B S B 1 [OFF] >{j(,;§ )
o RRERIT 0, Va FE(Vas Vb
S| 0 | BF | TXDO | TXDO | A G 0 [ON] R )
7 2 #E#E | VP - - IE5.24V HyiE
8 1 WE | Adtih | AdLH c/e &5 M YR AJtHh

VE: HAER MO EEEA 2 0 4 ZehIRCE N, RAUEST 4 KB ER.

3.5.3 T3k RS232-MODBUS /1) RJ45 15 9 5 D M4 2% 5 |
a4~ RS232-MODBUS 3 % H RJ45 5% 9 511 D B4z a% , X REFhSEBr B B0 2003 2 iR i

E1)i:
DCE -~ DTE
YRS LU IRCEE DY i
DO |, ) D9 %
SR | e | e | SGT | o g | eee
1 2 W% | IXD | REHE DTE | &% | 2 3
2 3 &% | RXD | &WHdE | DCE nE |1 2
3 7 Wik | CTS | kikifEs% | DCE ik |6 8
6 8 HiE | RIS | WERAGE DTE | nit | 3 7
8 5 W | A | FEAE - Wil | 8 5

EEER: JLL DCE 4 5 < 55 DTE (117 4 i i 51 BAZ X

f£—& DTE (Wl—4 PC) F1—& DCE (U1—& PLC) 2 [a] @25

SR EIS N Ea R B gE (e 30,
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3.6 B4
MODBUS #3475 i G UGt i o 75 088 s, DR b 20 B DR Y b b o 35 AR I b A 1734
Bedh, BRI EEAE B BR b

AS485-MODBUS 25 FH—%F 4G % 6 (] T DO-DF B =R L T A L) boh, 7 4 &
-MODBUS R4t H I 5 FH 255 — % P4irnf 2k (T RXD0-RXD1),

AT R 4 SPERIEE S R, iE IO AR P R ET o B
“YE 2 £6-MODBUS R 40 iR A SR 25 ] et i 557

AR SE R R D, HER(E RS485-MODBUS HLZ5I%E 2k iR H (L il

B S BEOE
D1-7XD! -1
DO0- 7.XD0 )
At x

4 (] EIR) RXDO =4

4 26 (7] ) RXDI 2

28:  RS485-MODBUS %2k e E4ric
8 s RS e .

Xt RS485-MODBUS, W23k 25 K IVE L H A2 LA B i KK (1000m) . AGW24 % MODBUS
B R AL 1T

1F RS485-MODBUS i 2 5 2848, K& nl ik 600m.

N7 RSA85- 45 [l I I P A0 2%, # U AF B T 100 WK, 45 51256 19200 FITEE gl %
3.7 WHLEHr

AR W, 2B LED CROGPRE ) FR7n Il A IR B IR -

FOCPIRRE | ONESR Bl g HEF R
s IR FEMTHRM B I% 1 18] . ON. ®

(P31 LED syt Ot A2 3% » 25— LED
RRENANEE. )

TR i3 BT ON: A B b 4r
AP R { - Qi L T D)
wERES (W& BT ON: B IEH %%
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GB/T XXX X—X XXX
4 BRI
4.1 e
P2 PR AL AR R R AE S T /4 % Modbus R 408k Modbus W45 7820 A A5 &, AEABAT 38 o0 48
TRRLR Bl 5 FH e A -
—EH T I R, W CANOpen , fHAARIMIERZ R (D-1, RJ45..).

IEAETEAT BOFE T LR RO FIRIETT, AR TR] A1 XA e A i R .
T VO HIBRMZTE ™ S A AT R R IER AR M (D-2,  RJ45..)

X T IXEEER AR LRIR 7y,  WAAEFTRAE (i BRI A SEBY) .

4.2 M58
{14 Modbus ¥ % B H 2k RG AT 205 A HA PR T i — 2R 2215 B
4.2.1  fFf7T Modbus ;=8 :

NIE BN AR S
O I sE B2k

B HAERiL

C ALzl

G Al ) i 25 A7 s A2 BRI Sh e
1z ).

C FAESR MG B Y 2 B A S

"M Modbus  E S (RUA ER K HLER) ;
"ATE DY) Modbus  5E S (RUA K LK)
"R L (RUA T RE A R S EL)

"L (AT XA HLEE R 5 ).

O H%R LGS TR, SR ES A Hs:

" 11 B A I HILFE T IRUEANF A T T P i s i B R ETER, T
BLETIFRFIER T TR E T LI a9 i . "

O mFIENgmsE AN —5, EATRSATT, RIS —A 3078 e N 24
4.2.2  SEEL T R[IEIN Modbus PE
CIBZHITE = (G DA i R A NE P o

A ) AT AR R

AR AT

AR IR R

AR R o R, IROEE
CIBv i N

W B ARVFI T 25 H KT 32 (B 4k4%)
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5 SEPARH
Modbus R ATHERE F K] 4R5A>  # 2 Z008 57 AR ) S DL A5 K A7 (¥ SR ARG 225K

THZ%H T Modbus
Sk
I %
fRE
FRg
CERSEeANE 2

AP SIS

FEATNH NS

H RS 2 6 Z B A T

AT B B (173 4L

HA R RINME
Fhk TATA | B LA HIA
(1T 0 P 1 =
ik, 247 [T
M1 F
247
J ¥ 2 &
PRIEER | 9600 (19200 HL[RIFE L HL ) 9600, 19200 + Bt In il i & (9% | 19200
R (if implemented,
else 9600)
B R | 1+ B DAECE S TR B (&
LA
MR RTU RTU + ASCII RTU
B A 3% | RS485 WLk ihiliesk RS485 PHZk il fc2k (VU2 #%2k | RS485 1y £ il 4
m| i RS232 24 BRI IR ) £33
o, RS232
Y B SR (RIAS (ALK )
i
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6  Bx

6.1

6.1.1

Modbus

GB/T XXX X—X XXX

Bfsk A — SBATEEHHS TR 10 B

ISRLS (e

FATEEROE XL T MWt s s, I PERER iR 2

XL HE AT LU Modbus N FHERMSCRIILIZ Wi DhaE Ui il (BIEERS 08).

RSV A O] DU I — AN S5 SEs d 5 0L — R 1 T DU ReRSAS 2. BT R v EUE AR v LU 7 D Rg
it 0x0A TEER.
LW RS XA Modbus N I BMSC 76 H HA.
TNy HAT B A% SRR IS W RN T I RE R IR B 2

B | b WS SRR 2 R, R S R
0x08 1 1 il IR . CRC REMHRC, A7E 4.
EEEAE | b WS SRR R L2 R, R S R
| 2 s | CRCHREMIRSCIRAL. KIS0 ME (overrun,  ZHBH), sk
SCKIE <3 7, BB ARAGHE CRC. AEAMEIE R, T B,
BT | AR I R 2 R, R AR Modbus 5
0x0D 1 3 Gpinit | RHE. TR R SRR, R RO A R SR
" SRR AE"Modbus R HIUBLIE" SCOFFHIA 31,
EET | B R W R R 2 R, SRS A AL R
0xOE | 4 W PR SCAL I R
A F 15 5 T S
OXOF | 5 DU BE A RIS L2 R, A A M (BT
MR
Al BT SR ARSI T8 20 » AT RS SE BB T S SCHY
HH.
oo | BEITA A | B W W R R 2 R, SR RS AR
X
NAK TS | U(NAK) ISR R OISR 5362 76" Modbus P B SR St
Hih I 1.
ot |7 BRI | B W R L R, SRR AR T
X
W
‘ 10 5 ISR B R 5 B4 Modbus I BHICHIE® SCPE A I
T
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0x12

iR [A 7
i i H

B E—RERE BRI B2 5, T hE SRR 5 T A
H RO 155 D 7 TGV A B AR AR ST R SR R B 1 PR v AT T LAY
FERR IR AL, B TSR I 2R 745, e PR AT .
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6.1.2

GB/T XXX X—X XXX

[CPT2 =CPT2 + ]

CPT1=CPT1 +1

R EEHREE
NIRRT RSSO T BB AT A s 2R I 1).
Ny, < <
v N N
Y
| DLE
—— reception
Y
reception m ax /\
nun ber
characters
characteroverun
_| end of fram e detected
Y
YES erroron atkast NO
1 fram e character
Y Y
< YES kngth NO
N < 3 bytes
YES
< CRC ncorrect\ "

exception
n°l

CPT3=CPT3 +1

shve num ber= 0

NO

or

shve num ber=m y shve

num ber

Y

CPT3=CPT3 +1

Y

4

data
ncorrect

functbn code \ NO
notknown
VES Ength NO
\( hcorrect
exgepton TES / addressng \ 0
CPT3=CPT3+1] g ncomect
exceptbon YES
Y n°?2
cp13=cpT3+1| ¥
excepton
n°3

IDLE: %M, reception:FZIL,
error on at least 1 frame character: % /DA — Ml 75545 %, slave number: 177 & Huhk,

=2 Sy

character overrun: 75, end of frame detected: | 2| i 45 o,

my slave
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GB/T XXX X—X XXX

number: AL 7 Al exception: 5% length incorrect: AN IEHf addressing incorrect: HuhkAS IF
fifi, dataincorrect: AN A

YES function code

notknown

function code
prohbited in
broadcasts

NO

length
incorrect

Y YES

addressing )
hcorrect

data ]
ncorrect

<

CPT3=CPT3 + |

function code not kown: A Z%N1ZJfHENS, function code prohibited in broadcasts: DIRENS) # /7 24k
HI, length incorrect: 1 J& AN [FAff
addressing incorrect: it ANIEAfi,  data incorrect: (AN 1IE#ff
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INAEEE i

YES

CPT3=CPT3+1 |

i

AL BRER R

NO

PR

i

YES

Ik

GB/T XXX X—X XXX

NO
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GB/T XXX X—X XXX

6.2 [ B — LRC/CRC BI4R%

6.2.1 LRC HIZERK

YL TLA LI (LRC) A —ANF:

A

W, EA 8L HEHME. LRC dAIA B IS, JFFN LRC 2

I, BB A AT LRC, IR IS R 7E LRC R IR SCBnEAT BB, 2Ry

MEAKHEE, S5 R .

LRC [R7H5E, WHRICH I P 103 SE 8 A7 AN, WS AR, AR SR 3L 2 kb i o
LRC N—A 8 il M AR FHEUE KT 255 FriIAIN e (& B R R AE % Rl 58 DA ik

B 94, LB A B .
ER—Ay LRC B FEN:

LA E 5" ME R CRLF (RSO P A IS4 8 frdl, SRt 4 257

2.0 FF (4 1) N BEf P 2 s 2848, 742 1 AOAMIS (- 1E ) B fid) o

3.0 R IR A

¥ LRC BT

2 8 fif LRC (2 > ASCIL F5F) LER S EIE I, BAL TR G k1%, RGN 745 o i,
Witk LRC fE 41753 61 (0110 0001):

B | sedk | shee | R | owm | osar | som | ge | MR LRC ] cr | LF
K wmo|
P
0x36 0x31

18: LRC FEf5 4

fl: Rt THATER LRC 1 C S L.

BRECHAT A S HL

unsigned char *auchMsg;

LRC AR

R SAH TR LRC B BB S gt X rFR
unsigned short usDataLen; i 3C 221 X 7548

static unsigned char LRC(auchMsg,

*/
unsigned char *auchMsg ;

unsigned short usDatalen ;

{

unsigned char uchLRC =0 ;

while (usDatalLen--)

84

usDataLen)  /* i #{i%[9] unsigned char

/¥ BEIFEL LRC RS/

[ WOCH)FATE */

/* LRC #I4aL */

* SERAEANRSCGETIX Y

KA LRC 45 %



GB/T XXX X—X XXX

uchLRC += *auchMsg++ ; [ SRR AR, o+

return ((unsigned char)(-((char)uchLRC))) ; Pl S 1 5151 1 N

6.2.2 CRC HIZERK

TEARTURILY: (CRC) BN T, A —A 1 16 M. MINTERSCSTH CRC F1EH
M AL WA TH . BB A AEBABCIR SCI BT VHST CRC IME, R T34 T s bn i 2 1) CRC
ARG . QR AMEAASE, W R

CRC M5, FFEART—AN 16 7 A7 28 T4 1. SRR ST P (K B2 1) 8 Ao 11 0 kAT 5 48
M. A PR 8 MNEEAL 2 52E K CRC [IESE, JAAAL, b A A2 5 CRC
.

CRC WJARGEFES, A 8ALTHF S A Ara T IME B AR5 45 R I AR 20 (LSB) J5
M 3(Shift) 1 47, MiEmAKL (MSB) fiEn®%. ARERDOMHMEAE LSB: WS LSB A1, N
AR IES A EE TR E S G W LSB b 0, WIAHET FEldifE .

XA SRR G HBAT5E 8 BB o SR a —k (B 8 O B B A S5, F—4> 8
P 5 P AR AR I AT R E, AR E MR R AR R —FEE R 8 k. MR Ch T ERIE 2
JE A3 B ) A A7 AP I e 24, Wiig CRC.

R CRC IR FE A :

1B —A 16 A AR T Nl H FFFF (42 1). B2 RfE CRC #ifr#%.
2. ARSI A 8 AL 16 7 CRC S -4 L5 58, 45 E T CRC #4745
3. ¥ CRC #iff#A% 147 (1 LSB i), MSB 7%, $#2EUJFHEM LSB.
4. (R LSB X 0): EEAUE 3 (55— IR#AL).
(W LSB 4y 1): X CRC #f£ 855+ £ Tz 0xA001 (1010 0000 0000 0001).
5. HEPIR 3 M 4, HIIEH 8 RN MMECILIRIES, Woamint 8 fr 575 If) s 2 Ak
6. SHRSCHM R — MW ER DB 2 85, AL EEH E A ISR e R
7.CRC #HArash i N &N CRC 4.

8. MJHE CRC {H THRICH, NIRRT e A #e.

% CRC BEFML
16 A2 CRC (2 /> 8 FLf ) FEFRSCHLIEIS, R FI e e kI%, RIGRERML T .
P4y,  WIR CRC (721 d#) 1241 (0001 0010 0100 0001):
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GB/T XXX X—X XXX

sk | zhee | B | woe | osor | % % CRC | CRC
" B T |

0x41 0x12

K 19: CRC FHiF4I
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GB/T XXX X—X XXX

CRC 16 HE&

0 xFFFF  CRC16

>

CRC16 XOR %% CRC16

|l 4 (e

N=0
"
CRC16 #5181 {
No l&% Yes
1A
A CRC16 XOR POLY CRC 16
S —
N=N+1
No N%? Yes
< >
No o Yes
3 2
< g >
Jas T
45l

XOR = 5§

N = T fE BT

POLY = CRC 16 ZIji il =1010 0000 0000 0001
(EREIA =1+x,+X 15X )

fE CRC 16 "1, RIEMIH—AF 0 NI TET.
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GB/T XXX X—X XXX

CRC 5= (b 02 07)
CRC A7 asblanft
XOR H—AFFF

Frid& 1, XOR ZIii=,

bR 1, XOR Z I,

XOR 5 = /NE5F

88

B 1

BAL 2

BAL 3
AL 4

AL 5
AL 6

AL 7
AL 8

A1

AL 2

BAL 3

AL 4
BAL 5

A7 6
BAL 7
BAL 8

1111 1111 1111 1111
0000 0000 0000 0000
1111 1111 1111 1101
0111 1111 1111 11101
1010 0000 0000 0001
1101 1111 1111 1111
0110 1111 1111 11111
1010 0000 0000 0001
1100 1111 1111 1110
0110 0111 1111 11100
0011 0011 1111 11111
1010 0000 0000 0001
1001 0011 1111 1110
0100 1001 1111 11110
0010 0100 1111 11111
1010 0000 0000 0001
1000 0100 1111 1110
0100 0010 0111 11110
0010 0001 0011 11110
1010 0000 0000 0001
1000 0001 0011 1110
0000 0000 0000 0111
1000 0001 0011 1001
0100 0000 1001 11001
1010 0000 0000 0001
1110 0000 1001 1101
0111 0000 0100 11101
1010 0000 0000 0001
1101 0000 0100 1111
0110 1000 0010 01111
1010 0000 0000 0001
1100 1000 0010 0110
0110 0100 0001 00110
0011 0010 0000 10011
1010 0000 0000 0001
1001 0010 0000 1000
0100 1001 0000 01000
0010 0100 1000 00100
0001 0010 0100 00010
|
AN R
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Wifk] CRC 16 NAy: 4112

1

#AT CRC R C i 5 HIBREE Fillvs e FrA I RERT CRC (AR H PR AL PN HALh, AT SR ST

A LR R SR AT . — AN & 16 £ CRC ST 256 AT RERI S 7705, 73— N & M 25 0 1E .
KPSV CRC (15 AR ME T HO R SCEE P IX [R50 - P v S080 (8 CRC S PRI i
HE RN AT R CRC £ INACH . ERREGR [Pl 1)2 DAL A8 ) CRC {H.
Wi, MIZEHERFI CRC {H ] LAEEHE TIROCH TR,
PR E AT P S 24
unsigned char *puchMsg; fRmE AT AR CRC 13 RBIER LM X %N

unsigned short usDataLen; i 3C 221 X 7548

CRC AR
unsigned short CRC16 ( puchMsg, usDatalLen ) /* PA%LLL unsigned short ZR7R[A] CRC  */
unsigned char *puchMsg ; /= AT CRC B C */
unsigned short usDataLen ; [ WAL */
{
unsigned char uchCRCHi = OxFF ; /* CRC W7 HiHtk */
unsigned char uchCRCLo = OxFF ; /* CRC HMIKF 01461k */
unsigned ulndex ; /* CRC iR ET] */
while (usDatalLen--) 1* 58 AEA R SC R X */
{
ulndex = uchCRCLo » *puchMsgg++; /* il CRC */

uchCRCLo = uchCRCHi » auchCRCHi[ulndex} ;
uchCRCHi = auchCRCLo[ulndex] ;

}

return (uchCRCHi << 8 | uchCRCLo) ;
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REHR

/* ALY CRC H */

static unsigned char auchCRCHI[] = {
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81,
0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO,
0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01,
0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81,
0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO,
0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01,
0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81,
0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO,
0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01,
0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81,
0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO,
0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01,
0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81,
0x40

RFEHR

/* ARAL AT CRC fH */

static char auchCRCLo[] = {
0x00, 0xCO, 0xC1, 0x01, 0xC3, 0x03, 0x02, 0xC2, 0xC6, 0x06, 0x07, OxC7, 0x05, OXC5, 0xC4,
0x04, 0xCC, 0x0C, 0x0D, 0xCD, OxOF, OxCF, OxCE, OxOE, 0x0A, OxCA, 0xCB, 0x0B, 0xC9, 0x09,
0x08, 0xC8, 0xD8, 0x18, 0x19, 0xD9, 0x1B, 0xDB, OxDA, 0x1A, Ox1E, OxDE, OxDF, Ox1F, OxDD,
0x1D, 0x1C, 0xDC, 0x14, 0xD4, 0xD5, 0x15, 0xD7, 0x17, 0x16, 0xD6, 0xD2, 0x12, 0x13, 0xD3,
0x11, 0xD1, 0xDO, 0x10, OxFO, 0x30, 0x31, OxF1, 0x33, OxF3, OxF2, 0x32, 0x36, OxF6, OXF7,
0x37, OxF5, 0x35, 0x34, OxF4, 0x3C, OxFC, OxFD, 0x3D, OxFF, Ox3F, Ox3E, OXFE, OxFA, Ox3A,
0x3B, OxFB, 0x39, OxF9, 0xF8, 0x38, 0x28, OXE8, OxE9, 0x29, OxEB, 0x2B, 0x2A, OXEA, OXEE
0x2E, Ox2F, OXEF, 0x2D, OxED, OxEC, 0x2C, OxE4, 0x24, 0x25, OXE5, 0x27, OXE7, OXE6, 0x26,
0x22, OxE2, OXE3, 0x23, OxE1, 0x21, 0x20, OXEO, 0xAQ, 0x60, 0x61, OxAl, 0x63, OxA3, OxA2,
0x62, 0x66, 0xA6, OXA7, 0x67, OxA5, 0x65, 0x64, 0xA4, 0x6C, OXAC, OXAD, 0x6D, OXAF, OX6F,
Ox6E, OXAE, OxAA, Ox6A, 0x6B, OxAB, 0x69, 0xA9, 0xA8, 0x68, 0x78, 0xB8, 0xB9, 0x79, OxBB,
0x7B, Ox7A, OxBA, OxBE, Ox7E, Ox7F, OxBF, 0x7D, 0xBD, OxBC, 0x7C, 0xB4, 0x74, 0x75, OxB5,
0x77, 0xB7, 0xB6, 0x76, 0x72, 0xB2, 0xB3, 0x73, 0xB1, 0x71, 0x70, 0xBO, 0x50, 0x90, 0x91,
0x51, 0x93, 0x53, 0x52, 0x92, 0x96, 0x56, 0x57, 0x97, 0x55, 0x95, 0x94, 0x54, 0x9C, 0x5C,

90
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0x5D, 0x9D, Ox5F, 0x9F, 0x9E, Ox5E, 0x5A, 0x9A, 0x9B, 0x5B, 0x99, 0x59, 0x58, 0x98, 0x88,
0x48, 0x49, 0x89, 0x4B, 0x8B, 0x8A, Ox4A, 0x4E, Ox8E, 0x8F, 0x4F, 0x8D, 0x4D, 0x4C, 0x8C,
0x44, 0x84, 0x85, 0x45, 0x87, 0x47, 0x46, 0x86, 0x82, 0x42, 0x43, 0x83, 0x41, 0x81, 0x80,
0x40
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6.3 B E - MEHSIHIHE

ANSI/ TIA/ EIA-232-F-1997 Interface Between Data Terminal Equipment and Data Circuit-Terminating

Equipment Employing Serial Binary Data Interchange.

ANSI/ TIA/ EIA-485-A-1998 Electrical Characteristics of Generators and Receivers for Use in Balanced

Digital Multipoint Systems.

Modbus .org Modbus Application Protocol Specification
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® MODBUS ik
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MODBUS 1IF SE 2 75 5 7 S22 180 14 Wi WA G
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®  FEMBA I AR P [H]

® LA N AL s 2 [H]

® 7F HMI/SCADA R F 7 Fl i #% 2 [1]

® A PC FI— AN 2 IRk 55 (1) e 4 Ry 2 1)

1.3 Hya s H Sk
IXEEYE T AEIR AN SO 2 T B ) SO 8 2
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MODBUS TCP/IP ADU
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3: TCP/IP _E[f) MODBUS [#)i =R /i i
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TXFP RS S AR — e B AT ERG A8 () MODBUS RTU I FH 508l 2 0 bR A 1 22 531 «

®

F MBAP #5335 7795 B AR AT AR MODBUS H AT 55 138 4 H] ¥ MODBUS
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FHARUCE w] LLIGIE 5 1% SC I )7 X & 11 BT s MODBUS iR Fl A . X MODBUS PDU
e K Th R UL, A HRERD G L0 T o 0T E 17 SR al i 3 o 4 a7 — AN ] AR E 4 1)
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75 TCP b4 MODBUS i, BIMERR S 2 A5 B kLt 70 F/E MBAP #3303k
A I B S R, DT BRSO RE U RS S S 3R BRI R I ) A7 A DL K
CRC-32 ZEHE ARG AT CFE AR b 0] 1as s sl iy i 4 57 A= A/ IR AT H T4
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MBAP 3L ALHE N F145:
1 K ik %L 1545 44
H 55 AR 2 MODBUS i 3K /1] | % F L 2 IR 45 5% M2 W 37 o v
I 2 4% b B PR ALl
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WAL
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2 )
TERR AT AN FATRE RS 2 | B HLR S IR 55 5 M A2 WL 1 375 o v R
2 i WAL
Ul PR
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FA A AR IRSF . T F4S A o ZEM Y, MODBUS i 4% 2% &2 1 SR (1) 3145 A B AR R4
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K KO T — MBI 5, AR IehR R F A S
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1) $5e KB 2 MODBUS Ml 45 % 1) 32 SR PR 2 — o IXAN BRI T IR S5 (R ek LA E () A BRI 7 it e
Fo BREANLZISEFIRN “NumberMaxOfServerTransaction”, WA A MODBUS JR 4% 2% (11— /MR
IR IXA LIS R TIRE ), ERBUETEE R 1~16, .

“NumberMaxOfServerTransaction” ZE MODBUS k458 1 E/E AL BT A5 B E 1 52m . JG
JLEER IS, B B IF & MODBUS 345 Ab BE 1) 0 T BE 52 W Ik 45 2% X MODBUS 75 3K A i 157 i) ]

4.4.2.2 MODBUS PDU %
N T MODBUS PDU #5454 .

116



GB/T XXX X—X XXX

4 HTMBAP Sk

[MBAP£ 5 ] [MBAP OK]

Instanciate
MB 55 4k B

[IE Rk 55 A B A R 55 A B

% FEMBFE 7%

S HMB PDU

IE 4n [MBAP PDU%]

MBH 45 4k 2
[PDU OK]

MBEH 4% Ab B

] 16: MODBUS PDU H % i A2 &

MODBUS PDU #6:5 ThfE 1 4 & 20 fif MBAP R 3Lk . A ZAG 56 i bR TR A 35«
[ R 55 MODBUS BMS K AUANRL, B4 BEBRIXA I 25
[ 4 ERH (= MODBUS HrsRA: {2 0x00), SEEUASI I/ MODBUS 45 b 5.

— AR S5 2 nT DU 25 150 B ¥ MODBUS 545 Ab B P de K 80 2 40 “ NumberMaxOf Transac tion” (&
SR E D ke Lo

TETCRRI S5 MR IE LR, %S 35 A — > MODBUS S8 Wi, (e fid 6 IR 4525 AT
RS AR AR, A, LUMELEE R AIE B

E T RIEFRZRMITCPEHARRAT CHHTCPE BRZR )

[ MODBUSZH4SALFEID (MBAPHR Sk 45 i)

O OGRS (MBAPIR Sk 45 HD)

SRJ5, Jrfi MODBUS PDU. 55573 #r LI AR -

[ 5JoR, AL RRMODBUS 57 WY (S hd 1. JEAL D RE

[ R D ReNY, RS54 a 8 —A> “MODBUS/IR S5 ALHL” #:F .

4.423 MODBUS JiR4% kbt
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() tmesss ) Dk A7 A

Ri%]
S AT BT R 1

M55
ﬁ;ﬁﬁﬁ@ﬂmﬁl [4b 2k 5 ]

i jE s H, A
JURN R Bk — AN

W2 A P

A fik 55 A 2R

GO

[4bFO0K] [4bFE NotOK]

[4bFE NotOK] [4bPHOK]

A BMODBUS A B MODBUS
L VeSS VRS

P 17: MODBUS M55 Ab PR 44 iR

MR J T S P PR BE A& AR AR AF 4y, m] ARIAS [ 18 5 332 AT 25K 1) MODBUS i 55 b 24

FE— AR B B R LR AR R R S50 P, MODBUS IR 4545 T LA 46 Uy ) HI 7 N F B, RS54 B
G LIA AR BEEOR I S5, o AT 6 s

HRAJE “MODBUS HMSUMYE ", BEATIXAH AL, 7R BLES SRS 00T, A )i MODBUS S Wi AV o

FE— ML) 2 A0 BE A8 1) B2 B2 SRR AR R Gk, “IBAR)Z 7 A “ R R S A
MSTARSEAR, S AE ST LSE e A B — SE AN EE BRI 5%, i LA R IR 55 A SN T S 5 IR ST
L5 PP R P 5 A B U 6 ko

N T SEBLE RP RH AZ EAE S, MODBUS Ji& 5 i 55 i Z0AT BT A 3@ 24 AL, LAREAR PR 7
R 55 A0 BE, I EL IR B N 38 P AR S R 0 12 o

4424 HPNHED gD

7E MODBUS Ji5 & MR 45+, v AAT JLFP SRR SE il T AE, BUAR M P 4% ik o . B a7 v Al
W NS TR] S SRR TAE R A E, X JURR SRS S AN M5

MODBUS Ji& &5 M 554461 FH 7 8 R FH o 2482 11 -

ST AT HEBR I AR 1, SOOI RAMDT 56, Bl 2 fA7 I /0L g, sl 38 R Ge 4 1L 10
SRR R S5 IR O

B R R 2 R] LU [R5 (R sl 20 (1

MODBUS J& 55 i 55 3R A A =4 (1) e T A 5Ok A3 1/ B H b s Vsl 5 e 55 o AE2E LS00
ARG PR R ARG (. AESLAR AL R AT R SR g S B B A 2R (LA
BB R L AT A A vl A7 A 1 AR 55 27,

MODBUS J& 5 HR 4547 vt AR SC BL IS A e e, DS T N AT A AR o DAL, 2R A AL
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TSR SEIAR S o R A EE AL . s — Bt ORAIE LAAIT A 75 1 [ D A5 Th R
4.42.5 MODBUS i (1’14 i

— H AP K, MODBUS IR 45w 00 20 4 FH 3 24 1) MODBUS AR 4% 8 5545 A A ple— AN v, I s
JFUR Wi N 32 3 TCP 45 B4R

FRAG AL PREE I, AT LA F 2R i 1«
B 5 & (IMODBUSH . :
E1 WINZhAERD = iER I AERD
(1 MODBUS 53 Wiy [ -
1 H 5 2 H LA 5 Ak Bt RS I 21 F) B AR S 15 R
G Wi RERS = &R IAEI+0x80
O SO AR R B A T R A

ST MODBUS 44k &

01 AR Th e i R4S BN T iR ThBERY

02 AV R B Mk it sk K

03 E| IR €T Sk %

04 IR 25 28 e FEPATIEFE, R4S A b

05 ik JR4% 3802 IR % R, AHE T AR K I 1) 52 e e 4%« Ik, IR

55 BAV 3R 1] A IR 45 R FH BRI R A
06 JIR 4% B e JIE 4% B8 A 54252 MODBUS i3k PDU. %% ' I F FH T AT e 5 2 75 Rl s
R,
0A BB P S 4 48 o
0B Y S i s H bR A A IR o 160 D62 kAN S 15 L
MODBUS Hi v PDU A %0t L MBAP & STk AMCRTZ, A5 FH 5545 A B 1 S0 i a4 il MBAP 1% 323k .

BIuhRRAF

24LE T3 () MODBUS 185 3R i 5 H BA T RRIRAT NG, 8 DX AN B ThRR AT, 3R HAr g e = 4%

RSP IE SR .
K

AR 25 #% TF 5 MODBUS  PDU R TTAR IRFF RN e 7B “KJE” % B IXAME
PR RAF

BB AR FFE A 0x0000 (MODBUS 130D, £ FTie 2111 MODBUS & 3K 25 H h ISUbR U4 .
HE MBI IRRF

BCEIXAN O “ A EARIRTT T fH, e S HIRIERA R, TR A A .

) FH = 4% M B TE ST PR A7 (1) TCP 3 3825%6) 1E4f [ MODBUS %% P (L3 [B] MODBUS Wi Y o >4 9% 326 Wi N s
AP I L ASRRE S R o
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5 SCOldRE

AFLI) H 2 5 S SR SO IR S5 (R SE A o T A AR RS AT A 7 ALl 45 4 S
YL MODBUS A% ik 55 L R 1 7 o

5.1 WHBARER

LVAINAE

{

eI EENENIVA S|

o
A5 N

/
Bl =

CARE VN S WL ]

NS

TCP &3

P& 18: MODBUS #R S A% e 25 %) S A B o 7= [

VU ot = LR 7 AL BT S AR R

® BlE 2, el A L e R P AL 1 e E R

® TCP & #, B i TCP/IP AR A TCP &R M5 N 2% . IR R T Om
B

® WAENHZ, & HE—M MODBUS % P AILAI{E 53—l ¥ MODBUS k55 #8 4)k. 1%
TR ELAH P

® RPN, ERBE &N M, a5 Raak, FIEAHFARTITE.

AR G SEPLAE R I OE, Bl OS KA, fAfigi BEAS . AMRIEIX M OCH M, 7F TCP & B

JERNIEAT 2 2 18] LR A8 2 A P N 2 2 A FH S 38 S 2 (generic Interface layers ) o
AT SIS IZ I WIT 4 2 M A I fgas . AT RER S . R npny
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N SCR T SEBURERY, A T S8 fB0E -

©®  HhAAr il A B
® g5 D A

® AEEA IR B TS

1 TCP & H LT

GB/T XXX X—X XXX

hterfacehdicatbnM sg
. hterfaiceR esponseM sg
NS ED .
NS BED
e
A e
,”’ ,/
e
e
/ ’/
ConnexnM gt ,
¢NbConnectonSupported : It - L .
¢NbLocalonnectbn : ht terfaceC onnex bn
¢NbRem oteConnecton : int
¥G et b pctConnexpn ()
@0 sendData() $Free0 bpctConnexbn )
@0 Recewedata () ¥R etreiving0 b pctC onnexion
%0 _isConnectbnA uthorized () TCP & HIFR A

Ttem Connexin

gSocketDescript : ht
&P Source : Long
gPortSource :Long
gPortDest : Long

&P destnation : bng
gBufferh : Charx
BuflerO ut : Chark

|
|

\Y/
\/

TCPConnexbn

@5ConnexbnR equest(
%0 penC onnexion ()

@A cceptConnexbn ()

%C bseConnexpn ()

%EKE tablishedC onnexin ()

MBAP

~ @EM dbH eader(
%G etM essagekngth (
@ riteTransactond (
¥R eadTransacton ()

/
.\/E
\

StackTCP P

¥Socket nterface ()

K] 19: MODBUS TCP %5 # f2 %
TCP & HIFE P45 F 412K

ClnterfaceConnexion: 1% [1FE & & B T 7B IO A7 6 2
CltemConnexion: %K & A AR5 LA 15 B
CTCPConnexion: 1ZJ&H Mt F 3 B TCP EHLINJ77E (CStackTCP_IP it HE 7).
CconnexionMngt: IZJE #7758, H 1l 1T CinterfaceindicationMsg Fil CinterfaceRoseponseMsg
1] MODBUS Jllt 55 #/MODBUS % ] HLACIE 1 KA N o 12254 b B R ST 10 U ) 4256 o
CMBAP: K51/ 5 /53t MODBUS MBAP [¥17572
CStackTCP_IP: iZRPATEAL 755 IR LA I S 2
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5.1.2 ME)ERFA

I

]

AT N2
RN R
CIIZHE A D)

TCP 4
TCP &2

CAIZH B
71

LWy BT SRR IERE

AR

- _Configure ()

Mt A R A
iGNy Es N

m _Start(

m _Stop ()
BT 5

m_Reset(

G obaState :char
Al yM odbusAddress : ht
M yPAddress :long
Al yPortNum ber :Long
¢Num berAuthorized P :int
listAuthorized P : it
¢Num beiForbidden P : It
@isfobidden P :lngl

Num beiC onnectionSupported : nt

] 20: MODBUS Mt & 2 2 71U

TConfigreObject: 1%FSKt 5 2H A AH B C & /5 1K 45 70 41 .l CoperatingMode 28+ [) m_Confire
TIRIAF XA Gk o BT EERCE MR MNXAR RS B D8 . BB S 5 S AT 5.

ks Se iz E R —A

Sl o

CoperatingMode: %S FI1E H /& H 78 TConfigueObject CHRHEH 7 URC &) A B R b2 i ek

.
® CMODBUSServer
® CMODBUSClient

® CconnexionMngt

5.1.3 HfFERTH
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c2am) PRIV
MIZ & P
M odbusPD U I8 15 Y 2 A
@IsM dbA nalysisO D ataC omext( o
@ BuillM odbusE xcepton ()
% _W ritePDU 0
M odbus [ 428 \
M odbus % ' HL
¥ Server eceivingM essage
¥ ServeM odbus ( ¥ _C lienfR ece wingR esponse
4 BuilR esponse () ¥ _C lenR eceivingM essage (
% IniS ewerfuncton ( W _C Lendl odbus(
b
glmnsactonld : nt
oTin eSnapShot:int
@lsTransactonTin e0 ut(
¥ W ritTransactonD (
@ Startl i esnapShoot(
S B LIRS e
NIEHR A B HE S

K 21: MODBUS il N H )22 P

WAE N H R P LR #25:

CMODBUSServer : M CinterfacelndicationMsg # # W MODBUS #j i ( @ it
m_ServerRecievingMessage 7775 142K 4FH 2 451 1) 4 37 MODBUS i i 5, MODBUS 5% (M
LG HEN ) o 1ZESEI MODBUS JilR 55 #% f) Graph State. 528 CoperatingMode K12 7 H F i &A1 1E
I ERAER, A nT e AR i Y .

CMODBUSClient: M CinterfaceUserApplication ' 135t MODBUS ], & ' HLAIAT 45 /& H
m_ClientReceivingMessage /7530 A . 12285280 MODBUS % /' HLIY) State Graph, Jf H & HUFEH:
A (A ) (R 45 A BE R B 451D . AR CoperatingMode 1% T F 7 IC B A IE A IFT B 4
W, A Bl W 4% A ) 1)

CTransaction: %8S B =555 (1) TV A5 4 o
5.1.4 MK

ClnterfaceUserApplication: %R E x5 H P N I8 1, e 3@ iy Fp s 1n) FH - Bl (5. £
LRSI, AR AR v i RE s, FIASER DT SEBLX A 775 O T — A im K5 45
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Vil PCMCIA W55, L e 2855

ClnterfaceIndicationMsg: 1%4% 1 HI K MM 4% 1] MODBUS JIiR 4545 AR ], DA A 46 1] %5
FIHURIENNY o %24l TCPManagement MIIEAF N H]JZRE PR OARIZE ). RIS M 4%
[Ke

ClnterfaceResponseMsg: 1%4% H 2R HI T MR 55 2 452 Wi 5, LA AN P AL I I 24 3k 11 )
AL IEAE N H JEFE PR TCPManagement JE#: (Ja] 4% ) 1ZREISEILRTR 24 <.

5.2 BAF LRI R E K
AR E R AN S I ST R IR R

=<interface=>

rsion V1.0 CinterfaceUserApplication

Package
Configuration_Layer

==implementationClass=>
COperatingMode +m_ReadFromUserApplication(Lel
+m_WiriteToU! icati engtl

+COperatingMode(inkConfigureOh_

+m_Configure(Lenath:int pData:ch: Class for treatments in AN
relationship to Modbus PDU

| +m_Start(void):bool

} +m_Stop(void):hool 0.1 !

| +m_Reset(void):hool =<<implementationClass==

| \— — — Package : = CModbusPDU

| 1 | Communication_Application_Layer | =

| | | +m_lsMdbAnalysisOfDataCorrect(h
| 0.1 0.1 | | +m_BuildModbusException(Reaso
| =<implementationClass== | +m_WritePDU{Length:unsigned st
} CModbusServer : 011 <<struct Modbus PDU=>

| #GlobalState:char | ThModbusPDU

| +CModbusServer(InkConfigureObje |

} +m_Reset{void):bool | 0. 11

| 6 +m_Start(void):bool I 1] 04

=<implementationClass==
CModbusClient

+m_Stop{void):bool
+m_SenverReceivingMessage(inkh

==type TConfigureOhject=>

j lass=>
onfigureObject -
+Glob I;C':"ﬁhu"wh ot 0.1 1 -m_ServerModbus(inkModbus:Titer #GlobalState:char CTransaction
M ud o (a 0:enar -m_BuildF FunctionCode: +CModbusClient{inkCanfigureObje +TimeSnapShootint
oA 1 #m_InitServerFunctions{void):void 1 +m_Reset(void):hool &
+MyModbusAdress:long 0. ) +Transactionld:int
#m_t -void):void +m_Start(void):hool

+m_lsTransactioninTimeOut(:void)
+m_WriteTransactioniD(Transactio j 0.*
+m_StartTimesnapShoot(void):int

+MylPAdress:long
+MyPortNumberlong 1
+NumberAuthorized_IP:int
+ListAutorized_IP:long [10]
+NumberForbidden_IP:int
+ListFordidden_IP:long [10]

|
|
|
T
|
|
|
|
|
|
|
|
|
|
|
t
: +m_Stop(void):bool
| +m_ClientReceivingResponse(ink’
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|

+m_Cli
-m_ClientModbusi{inkModbus:Titen
#m_tClientModbus(void):void

+NumberConnectionSupported:int 0.1 1
=<interface=»
CinterfacelndicationMsg
+m_| Object T | 0.1
+m_ModbusConfirmation{inkObjec

0.1

<<interface>> 01/

CinterfaceResponseMsg

S 0.1
; i +m_ModbusResponse(inkOhjectT
25 >
Impl ementa_tlonC BIESE ff 1 [ +m_ModbusRequest(inkCModhus:
CConnexionMngt

#m_GetMemaryConnexion(IPDest:

+NbConnectionSupported:int

+NbLocalConnection:int

+NbRemoteConnection:int
char

+CConnexionMngt{inkConfigureOb
+m_SendData(inkConnexion:Titerr
+m_ReceiveData{inkConnexion:Tit
+m_lsConnectionAuthorized(IPAdre BI

R Class for managing memoty pool and
+m_8!art(.vo!d).buol methods for TCP Connection
+m_Stop(void):bool T

+m_Reset(void):bool | |

+m_EventOnSocket(void)int 0.1 =<interface=» <=sructs>
Socket== T CinterfaceConnexion TitemConnexion
CStackTCP IP ’W—BI +TypeConnexion:char
JCEManagementWy —— +m_GetObjectConnexion(IPDestul &4(— +TypeObiecl:c‘har <
+SocketDescriptorint

0 ! +m_FreeObjectConnexion{InkTiterr i
] +m_RetreivingObjectConnexion(Tr: HRgauresnng
: - +PortSource:long

laggs> 0.1 +PortDestlong
CTCPConnexion ,mhl +|PDestination:long
to MBAP +Bufferin:char *
+m_IsC i q cvoid):h +BufferQut:char * 0.*
+m_OpenC i 1Clags=>
+m_AcceptConnexion(InkTltemco CMBAP

+m_CloseConnexion{InkTltemcor
+m_IsEstablishedConnexion{Myly .U-
+m_Read(InkTltemconnexion:Tlte

+m_IsMdbHeaderCorrect{Buffer.ch

+m_GetMessageLength(Buffer.cha

+m_Write{InkTlitemconnexion:Titel +m_WriteTransactionld(Bufier.char

+m_ Inkt _. +m_ReadTransactionID{Buffer:cha
i ==struct MBAP=>

TMBAP
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K 22: KR EE
5.3 A
MR T ARSI, LU % S HL MODBUS 5545 4 BRI 45-#% MODBUS $45- A0,

TheModbusClient TheModbusClient TheModbusclient TheModbusClient TheConnexionMn TheTCPConnexion TheCConnexionMn
ClnterfaceUserApplication CModbusClient Cl Clnter i Msg CConnexionMngt ClnterfaceConnexion CTCPConnexion

Read Madbus query [,
from upper laver @

T T ' ' !

: . ‘m_ReadData(int,char *):int' l : : :

\ITF' ITI | | |

| | |

: m_G9(Memowcunnexion(unsigne4 long):TitemConnexion * : : :

H : m GetObJectConnexwon(un&lgnedInng) TItemConnexmﬂ
|

¥

I:lj m_ClientReceivingMessage(TlitemContexion *):int
|

m_tClientModbus [\

|
|
|
(Task client Modbus) |
|

- = e

m_ClientModbus(TiternConnexion *): ini{

|
|
m_ModbusReqguest(TiternConnexion *)jint

e | m_\sEstablishedConnexiurJl(unsignad long,unsigned Iodg) bool
t t

if) : :
Connection already exlslmglll_ corsme] m_gendData(TitemConngyion *Yint |

I =L_]
|
else | |
m_OpenCunnexlun(unswgbed long,unsigned long): Tllell'nConnexlon
+ +
I |
m_SendData(‘I’neannnqun *int | m_Wme(TltemConnexmh*)mt |

B

¥

I
|
|
|
|
!
L
i
|
|
|
|
|
|
|
|
|
|
|
i
|
|
|
|
|
|
i

g
U

y

=k

e |
Response has been sen N o | m_EventOnSocketivoid):int
overthe network m_lsConnainnRequelFt(vmd)'bool
|

I "LH
: m_IsEstablishedConnkxion(unsigned long,unsign: ed lohg):bool
t o=

i L]
read onlythe headel, | | | m_ReadMBAP(char *):int |

t

| T

| m_RetreivingOhjectCopnexion{unsigned short):TitemCqgnnexion *
| |
|

|

| mfReceweData(Tner’InCnnnexmn") int :

Read completeframel, | | m_Read(TiternConndxion *):int |
' U

|

m MUdhusConﬂrmat’nn(l'ltemcunnexmn*) int |

|

|

|

|

|

|

|

|

|

|

|

|

|

'

¥

[
I

m_ClientReceivingRespbnse(TitemConnesxion *int |

e e e e e e e e e e e e e e ]

‘Write response AN
to upper laver

|

|

|

|

|

|

| |

N ‘m_WiriteData(int,char *y:int' ==t | |
\i * | |
u | |

| |

| | |
| | |
| | |
| | |
' ' '

P 23: MODBUS % /" ML 51

TR L PR U BB, TR R A

S Bk B N R GEE m_Read J77%).

B BPHLFMES & EI MODBUS # ) (it m ClientReceivingMessage /71£). X/&%
FIONLIIHEN fi e 7 A0 e RORH S (g i S AH B PR, 445 200 m) INF, 20 P HLAS R S 95 Ab R (R
% : CTransaction). 1l lIFIYZEHE [ ClnterfaceResponseMsg 1] TCP_Management 4 % MODBUS ]
i (i#ik m MODBUSRequest /775 ).

H=ob il O ERE, JF BN EEERAAT A AL P RIRR L. I, AR 2%
AT PR IEAR ST R, A RIS )R

IR, P LA S IR WY, COR BB IR S5 2%) .
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UYL AL NMIEAG RN, 84 TCP/AP el (Bt iy m EventOnStack /5
s

R O TER:, AT MBAP LMWK ERN % GEH X AR A7 TR AL &5 B .

BEECk B W 4% 5 B, I8 3T 28 82 O CinterfacelndicationMsg 7] 2 7' AL & 3% E 52 (il o
m_MODBUSConfirmation 77 ¥ ) . & F #lL ¥ £ %% & # & MODBUS i £ (i@ i
m_ClientReceivingResponse J77%).

e, A NHEAEN Gl m Writedata 7775, I H 345 S S N1

NI MODBUS JIl 55 % A2 # ) S 451 -

TheComesionttngt | [oTheCanesionttngt TheTcPComesion |  [aTheTcPComnexion| | pThcconnesiontn oTheModbuserver TneModussereer] | pTheModbussers

CConnexionMngt CMBAP ClnterfaceConnexion CTCPConnexion Cl C DU Cl

| T I
m_EventOnSocket | |
(Data have heen received | |
by the TCP/IP stack) ‘m_lsConnexionRequesi(TiterConnexion *):hool’ |

|
|
I

m_IsConnexionRequestfvoid):hool

I
|
|
|
|
|
m_GetObjectConnexion(unsigned long):TitlermConnexion * ITI
| |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

m_AcceptConnexion(TitdmConnexion *unsigned longlnsigned longyint
T

|
|
|
|
= |
m_ReceweDaIa(Tl\emlfiunnemun *yint

‘m_lstbHeaderCmrg(\ruid *):hool

meodbusInmcannn(‘r’temcunnexlon *int

¥

I

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

m_ServerReceivingMessage(TitemConnexion *):int }
e

|

|

|

m_SeNerModbus(TltemC?nnexmn *int

m_tServerdodbus N e | b !
(Task ModhusServer) m_\sthAna\yslsO!Daladurrect(uhar *):hool

I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
f

m_EulIdResponse(char( IternConnexion * TitemConpexion *):int

|
m_WritePDU(unsigned ghort,char * char *)void

|
|
|
|
|
|
In cas of Errorl, m_BuildModbusExce| nonkunsxgned chantharﬁthar'ﬂlvmd
D |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I

|
|
|
|
| |

1 m_MudbusRespunse(Tller#Cunnemun *yint

I
T |
| :
| |
| |
| |
| | |
| | |
| | |
| ! meenle\a(a(Tlleannnexlnn #int
+
|
|
|
|
|
|
|
|
|
|
|

-

5

it

m_Write(TlternConnexion [}
Response is send AN
over the network

p

!

[ 24: MODBUS JR 45 2% 741 &
S M B P AL AL, R R
b B PP M AR I% T )i (MODBUS #iln)). TCP/IP B (Rl iy ny
m_EventOnSocket J57%).
80 SRR GG K, W REA R IERGE K (i m_IsConnexionRequest 7775, IR
SR AEIEFE K, WA BCIEFX R AR MODBUS i 2% 4% (m_GetObjectConnexion). < ),
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WA IR A RS2 B B U i) 4 7l o

5 =20 W ) & MODBUS 3K, 4 1) LAE H 58 £ 1) MODBUS Query Gl i m_ReceiveData
T75) o eI, w2543 MBAP Gliitf m IsMdbHeadercorrect /572 . il il ClnterfacelndicationMessaging
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MODBUS QUERY (

W3t m_ServerReceivingMessage J77%) FFINLL 3 #T .

WA AR L CR SRR T RERS %), 42 i MODBUS S5 Wi/ (m_BuildMODBUSException ),
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VYD Wit ClnterfaceResponseMessaging Gl m_ MODBUSResponse /575D 7 M 4% |k i% i)
[.o it m_SendData JjiEREAT X EFRNT S AL EE (WK SIERIRRTEE), (EMZ FARIEEE .
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5.4.1 MODBUS JIi 4% s (124
254 . CMODBUSServer

k4. CMODBUSServer

Stereotype SEIL2K
PO IR 25 23 U 2 MODBUS i) SCARHin Ik 77 v
Berig
protected char [GlobalState
MODBUS JIg %5 #& IR

CMODBUSServer(TConfigureObject * InkConfigureObject)

Hydias: ZERN XS

THEER

protected void

m_InitServerFunctions(void )

AT ADIFEFES] “m_ServerFunction” £ 41 #4325 W 0Y [¥) T g

bool

m_Reset(void )

HOH B RS Ak, IR R R, AR R E

int

m_ServerReceivingMessage(TItemConnexion * InkMODBUS)
4 CindicationMsg: : m_MODBUSIndication [{J4% 11, LU ZEERIGN, W )
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bool

m_Start(void )
RS, WA EE), Rk[EEEE

bool

m_Stop(void )
fE bR SS AT, R i, R Pl EE

127




GB/T XXX X—X XXX

protected void |m_tServerMODBUS(void )
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k4. CMODBUSClient
P & PP I B MODBUS i SCAR S if) 712
Stereotype LI

protected char

GlobalState

MODBUS % ' HLEIRAS

th) 3t forid

CMODBUSClient(TConfigureObject * InkConfigureObject)
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Int

m_ClientReceivingMessage(TItemConnexion * InkMODBUS)
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e PEIY [ CinterfaceUserApplication::m_Read
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Bool
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bool
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bool
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protected “%[f]
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Stereotype ¥

TitemConnexion *
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m_MODBUSResponse(TItemConnexion * InkObject)
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protected char|GlobalState
ZH1F ConnexionMngt ) ZE AR AS

Int |NbConnectionSupported
ER AR

Int |NbLocalConnection
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int |m_EventOnSocket( %~ 1))
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bool |m_IsConnectionAuthorized(unsigned long [PAdress)
W RARAUEIE R, IR [P E A

int {m_ReceiveData(TItemConnexion * InkConnexion)
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bool jm_Reset(%¥ 1)
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int{m_SendData(TItemConnexion * InkConnexion)
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bool {m_Start(%¥[1])
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