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2. Modbus—-RTU /=i

2. 1. Modbus HM3 &4

Modbus M R FH T~ H T4 1 32 1 (6 —Fio@ FIE & o GBI Bb B, B S8 B2 1A | 2 384 th %% ({51
AU RIS 4 2 AT LUESS . 2N — @ TAARE. B 7 e AR rs bl i & nr bUE
T, BEATAE D .

BEHMILE ST — AN B B RS B O S5 K, TR EA TR & MR 4 BEAT @S 1. B T — 1%
] B SRV I A I R, SRR Ok 1 A R, DU EREMTIAS SO T, e T B
e AT 2 A SRR

47— Modbus W% IS, PSR T8 S AU AIE T AR A& L, IR H b % R
B, Yo R ARATE . W R, A A R R 1S B E ] Modbus WK . FERE % L, A
5T Modbus B B He I TE U 2% A8 P (KDITER G0 ) o X ARG R T KR A 0 T % 7 e M
Bk E B B AR I () 7 45
2.1.1. 7£ Modbus W% ik

FRAER Modbus T1RA3 Fl— RS-232C 28 B ATHE T, & U T FERE I IAT . g, 135 S hr el
LIRS . Fihil e A Bt Modem 4119 .

Pl BB E—BR, B —8& (ERA) BRI (B . HE s (A& WiEE:
B A& BT KB VE A R

Modbus TN EESE 7 E WA R: atbht. THASIRID. Frg EREMEIE . — SRR

B R Bt Modbus SRR, ALIER N AT NI . AR BR[O . A —HHR R I .
BIEW BIRUGTRR PR AR, BANRRARBEIT A4S, AR SR B0 S 1 A I R R 3%
12,

2.1.2. TR BEREML -

FEH TR b, Pl B R SRS, MUE AT BRI A ANt B 1S . SRR O 38
SRR, P BEE TR R BT VE Ao SRR S AN P T 1T o IR IR R 2R A B AR

FE BAL Modbus BRSUR AL T L MR, SR MEREE R “xtE” o R Rt e, ©
RAERAT RS, FHEMNBSERIEIN. FFE, Sflasais—EE, e — i B Mg IF
AR [ 285 R L P 1 B8
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2.2. R

P A B AL RTU B, @ TALSIE S MM ENUR PC EHL. RTTEARHER Modbus 4%
WS, WCFE R UES SRR I L%,

| sh | AeAES | MopmEcE | BoE 1| - | B n | cRe R | CRe g

RTU &=
kA2 RTU A5
P B85 TE Modbus %% DL RTU GEFRZ 0 HE(E, BT a4 8Bit FHa s
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2.3. Modbus 4 B

RTU ARHaE s A sl a6 LLKE Modbus ¥ J2 5 A1 RS mURNEZ& sl AL, Xl Fo VUL 15046 72T B R AR &b
THETAE, Bbhb o BeE S, AW — gkt IR AE S e . o 17 B R ATI £ T HAK
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il RTU B3, VB AE A/ B 3. 5 AN AT B SRl T a6 . 72 W28 B 3 N 2 RE I 7P 18],
X B oy SEBL (R R T1-T2-T3-T4 o) o ARSI AE — ot stk T DRI A A 8 A5 o
BERIET 0.9, AL Fo LA AT 28 528, B FB I IR BRI TR o 2450 — M (Bl #R03,
BB HHEAT ARAS LR R RAE B . fEfR)E —MEmTRFZIE, —DED 3.5 ADFRFI [ FE R
S VHEMISR . — NI ST B S G

BAH B WO U E N — LR . W RAEWUS R ATA BT 1.5 AR 8] (s 1a],  felioie s
K R TE B I BIHEGE T — 2 — N Bkt FRE, RN BN T 3.5 ANERER
[l N RN BTG, B & OV B T B IRES: . 0K S B MR U FE R JE ) CRC 41
{E AN T REAS LA I — AL A3 BT N s -

RIS G | R4S [RE CRCE sEE
A

'L
T1-T2-T3-T4 | 001t 6bi. 16

Bit 16Fit T1-12-T3 T4

K 2 RTU 4 B

2.3.2. Hihhis

W R S 8Bit; PRI IS 0. .. 247 (H33kH]) o BRI HBHETE S 1. .. 247,
e VA B B (1 R4S P B N T SR T R R S R A . S TS R R N R, B
CL PR Bk FSON (9T 7 ) btk 3k o DR 32 15 2% 01T 2 R — N B 4 A H BT

2. 3. 3. W kb ETh BB I

BRI Be AR AL A T 8Bits, TAEAIARALIE R RERI 1. 255,

2 VA R BRI, THREAR DAL A 2 R 4 T AT WA Ty . 9 2 B A N PO 6k
&, BHEEROEIRAS, BEAREIBEORE, REEEAN. 103, RIE N &P T,

2 M4 B RER , 2 A FE T B AR A 2 1E 5 R J7 (TEAR) 78 A5 SRR R A (RRAE Sl ).
IEH IR, MBEAAT 6 AR DR ARG o ot 57 LRI, WA 46 30 [l — 25 ) F- 1E 3 AR O AR AT, (L5 2 B 1)
L B 1.

Blan: — MERSERENESEINE BB RS AR TR, K= e Rn:

0000001 1 CFr5iFkhlo3m

X IEHE IR, A A E] S [RIRE Y T REARES o X Sl Bl Bk [m] s

100000 1 1 (- ik 83H)

B DD e AL R e B R AE TIE A, TR AR — iR () AR e 31 e Syl B s S8, X gV £ &
RAE T2 H R

T AN HEFE R T EIN G, $A R B R RS, B IS W R 4 N TH B IR 4
ARG

2. 3. 4. HIE

BRI BTN ASHEBIBCE A R, S 00. .. FF. 3R —%F RTU T4 4L

IV R A VA% T L P B L 5 B B4 B A 0 U T-HEAT AT E RS ARAD i s ST A -
XAE T RRES A B b, BRI, b Se bR R

Ghn: SR A& AR A RS (IR 03), BUEIRIS & T A A AR DL T
2R, R RAE R RIS (ThERARIY 10 oNubb]D, BURI T %55 Mtk
TR0 B AP A SR, SO B s, BN B
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IR BA R, WA IR A (R Bt 3 B S 1 SR OB . R R, i — A U,
F VA NIRRT AR O R — 24730

FEFERME B BT DORAEAER) (0 KB . . F WA E R A B SOEE F DR (ThReAAD
0B +oNitii), B AFTAEM M IER .

=

2.3.5. AR

3% RTU BERAEZRF W, AR & — 16Bits H (AP 8 AL ARSI o A ha Ik i)
AR XY B B AT IR ER LKA R K . CRC IR INAE Y BB, VRN S R R S
FAT . W CRC BIRIAL T A2 RIEHE BB E — 10,

2.3.6. FRHES L
Y EAERRER) Modbus BFI R (L4, A FAFER T35 LU R 5 sRR%E NEFIED.
ARG RN . . B b
5 FFY RTU =40 AN 2 14 7 71 «

EEROR il

| mgatr [1]2]3]a]5]6]7]s] armr | e ]

p/ RGN L L

[ mgatr [1]2]3]a]5]6]7]8] s | e ]

2. 4. SRR

FRAER Modbus 547 P 2% R I WU RIE R R I 7 v . H ARSI X AN A5 #8mT FiY, Wi&l (LRC B8 CRC) R
HTFEAEE . BTN B ARIER W &N, M &R RO RE PRSI AR 757 R0 BN v B .

FH P B85 A L B — T e SR B [ [R) g, I AN ] [ B& 2 AR 54, DAMHATAr] IR &5 BB REAE N IE
TR G NBESI B] —fE 5 R, HEBASEI, WA EWRAIEH BN . XA FAE i &k 3
BER MBS . R AEAEAE (B Mt th 4575 25
2.4.1. AERRK

F P mr DARC B 35 ) 28 2 A7 BUB ARG, B ER . IR TR/ A A I A 2 i e B .
R8T BRI, ‘17 MK R FR A A, RTU 3 8 NGR4T

Bln: RTU FRFmiH S LA 8 M dEAL

11000101

BAS 17 WEE R A WA TR, MU RIS 2 0, SRS “1” AN 4
WA 7 AR, WA RGO 2 1, AR “17 FIANUE 5 4.

WA 1R € AR AL, ARG B AR, WA TAIGAT I . ARE — B D g 1k A6 2 7 A AL
B FAF T
2.4.2. CRC #:l

i F RTU B, V4 EAAHE T —JET CRC 7R RS AR . CRC JAS I T AN BB Y 2

CRC 32N, A& — 16 M hilE. & mAMmE& T EMARNEEF . BUlok &= Hilk
FJH M CRC, FFHERULEIM CRC I A LLE, WIRWEAR, NFHR.

CRC AZJLN—ERE “17 1 16 ALaF ey, AREAH —IREE SR IESR 8 M7 & Yl dFFash
AT AP, AR 8Bit BT CRC AR, ARSI ANE EA7 UL K AR B A 3 TE R

CRC P2AE 2, AN 8 AL A AP AR MU B A7 WA AHEL (OR), 45 R IM B ARA AL T MRS 3, Hmn A 24
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ArLL 0 B 78, LSB AR MU RAG I, Wif LSB Jy 1, B as AT E AL —F, W LSB Jy 0, WIAHAT .

BANIBREEL 8 K. a0 CGE 8 AL TR, T—A 8 A5 B A2 1) AT EAH B %

TR TIE, W E TR AT Z 5 ) CRC E.
CRC ¥ INE Brbit, ARFA5JemAN, RE T,
/% CRC @Ehr - ifHE */
static unsigned char auchCRCHi[] =
0x00, 0xCl1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO,
0x80, 0x41, 0x00, 0xCl, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xCl, 0x81, 0x40, 0x00, 0xCl, 0x81, 0x40, 0x01, 0xCO,
0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xCl, 0x81, 0x40,
0x00, 0xCl, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xCl,
0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1l, O0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xCl,
0x81, 0x40, 0x00, 0xCl, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1l, O0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO,
0x80, 0x41, 0x00, 0xCl, 0x81, 0x40, 0x00, 0xCl, 0x81, 0x40,
0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xCl,
0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xCl, 0x81, 0x40,
0x00, 0xC1l, O0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO,
0x80, 0x41, 0x00, 0xCl, 0x81, 0x40, 0x00, 0xCl, 0x81, 0x40,
0x01, 0xCO, 0x80, 0x41, 0x00, 0xCl, O0x81, 0x40, 0x01, 0xCO,
0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xCl, 0x81, 0x40,
0x00, 0xC1l, O0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO,
0x80, 0x41, 0x00, 0xCl, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1l, 0x81, 0x40, 0x00, 0xCl, O0x81, 0x40, 0x01, 0xCO,
0x80, 0x41, 0x00, 0xCl, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x01, 0xCO, 0x80, 0x41, 0x00, 0xCl, 0x81, 0x40, 0x01, 0xCO,
0x80, 0x41, 0x00, 0xCl, 0x81, 0x40, 0x00, 0xCl, 0x81, 0x40,
0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xCl,
0x81, 0x40, 0x00, 0xCl, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1l, O0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO,
0x80, 0x41, 0x00, 0xCl, 0x81, 0x40

/% CRC IRz 55 {E R/

static char auchCRCLo[] =

0x00, 0xCO, 0xCl, 0x01, 0xC3, 0x03, 0x02, 0xC2, 0xC6, 0x06,
0x07, 0xC7, 0x05, 0xC5, 0xC4, 0x04, 0xCC, 0x0C, 0xOD, 0xCD,
0xOF, O0xCF, O0xCE, 0xOE, 0xO0A, 0xCA, 0xCB, 0x0B, 0xC9, 0x09,
0x08, 0xC8, 0xD8, 0x18, 0x19, 0xD9, O0x1B, 0xDB, 0xDA, O0xIA,
Ox1E, OxDE, OxDF, Ox1F, 0xDD, O0x1D, 0x1C, 0xDC, 0x14, 0xD4,
0xD5, Ox1b, 0xD7, 0x17, 0x16, 0xD6, 0xD2, 0x12, 0x13, 0xD3,
0x11, 0xD1, 0xDO, 0x10, OxFO, 0x30, 0x31, OxF1, 0x33, O0xF3,
0xF2, 0x32, 0x36, O0xF6, OxF7, 0x37, OxF5, 0x35, 0x34, O0xF4,
0x3C, 0xFC, OxFD, 0x3D, OxFF, O0x3F, O0x3E, OxFE, OxFA, O0x3A,

739



KSTAR #ltik BlL B A IR A

0x3B, OxFB, 0x39, O0xF9, O0xF8, 0x38, 0x28, 0xE8, O0xE9, 0x29,
0xEB, 0x2B, 0x2A, OxEA, OxEE, Ox2E, 0x2F, OxEF, 0x2D, OxED,
0xEC, 0x2C, 0xE4, 0x24, 0x25, OxE5, 0x27, 0xE7, 0xE6, 0x26,
0x22, O0xE2, O0xE3, 0x23, O0xEl, 0x21, 0x20, 0xEO, 0xA0, 0x60,
0x61, OxAl, 0x63, O0xA3, 0xA2, 0x62, 0x66, 0xA6, O0xA7, 0x67,
0xAb, 0x65, 0x64, 0xA4, 0x6C, OxAC, 0xAD, 0x6D, OxAF, Ox6F,
0x6E, OxAE, 0xAA, O0x6A, 0x6B, OxAB, 0x69, 0xA9, 0xAS8, 0x68,
0x78, 0xB8, 0xB9, 0x79, 0xBB, 0x7B, 0x7A, O0xBA, O0xBE, OxT7E,
0x7F, OxBF, 0x7D, 0xBD, 0xBC, 0x7C, 0xB4, 0x74, 0x75, OxB5,
0x77, 0xB7, 0xB6, 0x76, 0x72, 0xB2, 0xB3, 0x73, O0xBl, 0x71,
0x70, 0xBO, 0x50, 0x90, 0x91, 0x51, 0x93, 0x53, 0xb2, 0x92,
0x96, 0x56, 0xb7, 0x97, 0x55, 0x95, 0x94, 0x54, 0x9C, 0x5C,
0x5D, 0x9D, OxbF, 0x9F, 0x9E, 0x5E, 0xbA, 0x9A, 0x9B, 0x5B,
0x99, 0xb9, 0xb8, 0x98, 0x88, 0x48, 0x49, 0x89, 0x4B, 0x8B,
0x8A, 0x4A, Ox4E, Ox8E, 0x8F, 0x4F, 0x8D, 0x4D, 0x4C, 0x8C,
0x44, 0x84, 0x85, 0x4b, 0x87, 0x47, 0x46, 0x86, 0x82, 0x42,
0x43, 0x83, 0x41, 0x81, 0x80, 0x40

2.5. Modbus FIBHERI N (FHE)

CRC-16 (JEFRITUARE RS

CRC-16 HHRAZIGFEF AR : 3T (Sbab R i, ARG 5 1L AR AR I A #E
YRR —ANEEp b, Hama W (MSB) Hikkik. R30S X1 16 A (A 16 £i1), RJ5F Xt 164X
P 154X 1 241 B Xt 164X 1 16+X 1 2+1 0] DA k% 11000000000000101, B R A7 288 ANid, 16 Ak
BOMNZISC (MSB S kI%E), BN 2 A CRC I 74 RECPH 1 &30k, CLRTE M ERCA—%&
Bkl . & FIRAEET &4 CRC T IR SC, B EH R, BB & 5 PR R — 2 0050 (X 1 164X 1 154X 1 2+1)
%, RPN ERI GRICE A IZIIX AN CRC 7715, K H SHALEM CRC HED. AfsH Ll 2 M (8
B

ST BB R B () B A 2 B I R B . (LSBH Al 27 ) MZEARR CRC 1B N, K%
7 AR B B ) e e A AL MSB. HH T PRI B A AL, A THRAEE WL, 115 CRC B 15 MSB 7E&H A -
Az 2 T P B AU SR, PARRE—. 2T MSB B 234N, BRIHE 0% R A S 1 T A B2 e SR 48

A2 CRC-16 A58 715 D IR I R

© Zan—> 16 ML FAFes, BN 1.

@ % 16 M FAa I EA T 5T 8 kAT “RE” B8R BRGNS 16 1 F A

® X 16 T AL 1L,

@ #FA eidhn) BHmEAE 1, WA R Z DI 1010000000000001 FHIXASZFAEAFEAT “ REL” 18
By HRARHREALE 0, WEREG.

® HEOM®@®, HEMH 8 i,

® R4 8 AL NIRRT “ R B

@ BEHEHGE O, BEZR LG TIN5 16 frarfiseidiT “Rl” B8, HBA 8k,

XA 16 AL AFAE2E AP 2 775 CRC ARSI B8 S I e e A 24

2. 6. Modbus F1H5ThREAS

Modbus ZhRehd (& 1)

% 8 7 Jko
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5 | Thig (330 hae (R0
01 READ COIL STATUS 2 PBLIRAS

03 READ HOLDING REGISTER | fRAFZ172%
05 WRITE SINGLE COIL 5 LN [

06 WRITE SINGLE REGISTER B RN A
16 WRITE MULTIPLE REGISTER | B A 2517 5%

Modbus i 58 #E IR W 3 (3£ 2)

8 | Thae | Hdmariy

01 Bk A

03 B | A, FAM, OREF. T
05 5 |

06 5| BA, FHE, REFE. A
16 5| BA, FHE, REFE. A

B¢

a. M (EMHhE 0x01)
BT R RN i SR EOR A
(ThReAEs 01D

FEHL

MhE  0x01
hRefRAS  0x01
Egh bk E T 0x00
EIEHIBEIC YT 0x02
B E T 0x00
HIHEMTT 0x10
R -

AL

MHisE  0x01

IREARAES  0x01

HFagE 0x10

HiE (8-1)  0x02 HiE (16-9)  0x00
R -

b WRESYL BRI (DI 03)

TE— AR, AT RE RSB LR 22 BB W . TR PDU LM T HLA6 251788
MR RN AR . B IFIA IS 7 0. itk FHEH A 1-16 9 0-15.

AR TSR 1 2 77 AR A A S AR B PR TR BB R P
WTRA GRS, BT, IS A R

AR UR B AR 8 (1SN

)
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Miht  0x01
hRefeg  0x03
s ST 0x00
GRS 0x00
HHE T 0x00
HIHEMTTT 0x02
KM -

MAL

Mht  0x01
IhAEgfRRS  0x03
BaHE 0x04
B (IH) 0x02
B (1IL)  0x00
B (2H)  0x02
B (2L)  0x00
R ——

c. WHEZE (ThEeftrs 05)

E— Mg b, EAZIIRERS S A o ON B) OFF.

T SR ERE b 1 B U IE R I ON/OFF RS . +7SEEHiIME FF 00 R4 N ON. +7S#EfiIME 00 00 &
Kol OFF . e FrAERIRER, HEX A EE .

B3R PDU ULHH T sml 2k btk . MR ITAEF-HE2RRE . Rk, FhbZeRE 1 o8 0. LRBHEB R EUHE
SK I ON/OFF ARZS o /N HEHIE 0XFFO0 % 5K Z6 B8 )y ON. 75 HEHIME 0X0000 15 R £: P8/ OFF . H& frfg (s R
ek, FE R EAEIEA .

IE R N TE R N, 755 NRBPRAE 2 5 IR [FHX AN 1EF AR .

FEHL

MhE  0x01
hRefAS  0x05
Egh bk E T 0x00
EIEHIBEIR YT 0x3F
IR E =T OXFF
HIHELTTT 0x00
R -

MAL

MHsHE  0x01
Uigefes  0x05
bk E T 0x00
EAEHBEE T 0x3F
BB E =T OXFF
BRI FET 0x00

% 10 W3k 9 W
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WIF

D. WEZH (Tl 16)

fE—MERER &, %I S AR A48

WK PDU U6HA T H 5 N A fFas . BT 274745 Bk, SFHEZFZER 1 N 0.
I W RER I NZE, RS N T A4 N 2 5 IR B A T 16 B o
ES)N

Mht  0x01

hRefeS - 0x10

iR LR =T 0x00

ECUEHBEER T 0x00

BB E T 0x00

HIHELTTT 0x01

FHH 0x02

B E T 0x00

HIHELTTT 0x01

R -

AL

MhE  0x01
hRefRAS  0x10
EiE R T 0x00
EIEHIBEIC TS 0x00
B E T 0x00
HIHEALTTT 0x01

R AN —
3. st R
PLF 2 Eot bt H@E A TR 1A KL MatrixAir &5 25 L4
ik Hihk KAy %1
= PRI e H 10028 ik 0=k, 1=7F)3
JEZEAL 1 % 10029 i 0=kM1, 1=H/4
FE4iHl 2 %t 10030 R 0=, 1=FF)3

011 71 L9

=
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HLRAES 1 TR H 10031 R 0=kMl, 1=JF)H
HLAER 2 TF SR8 10032 Rk 0=k, 1=JF)H
T 48 T O A 10033 R 0=kH, 1=JFA
BRI 1o 10036 R 0=k, 1=JF)4
PR 2 33 F R R IR AR | 10072 R 0=LEE, 1=F%
4
BRH 2 Y F R R IR ARl | 10073 R 0=LEE, 1=F%
e
FHMANL 1 RS 10074 R 0=-LEE, =A%
AR 2 BRBh 10075 R 0=LHE, =A%
R A= 10077 R 0=LHE, =A%
RGHEK M55 2% 10078 Rk 0=THE, =H%HE
Tk 5 10080 R 0=, 1=HE%
Ty 7 10081 R 0=LEE, 1=F&HE
IR % 10082 R 0=, 1=HE%
R 10083 R 0=LHE, I=AH%
fIRIE % 10084 R =%, 1=HE%
FEZERL 1 & 10085 R 0=THZ, 1=HE%

12 7 4t 9

=




KSTAR#Tik BHLIARHE A PR A 7
FRAPLLBRBUE | 10086 | R | 0K, 1S
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