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iEEERHEARA W% 2 Modbus RTU 3 M3
i B% 2§ Modbus-RTU Ot (A FFRR)
E—EBsT #k

1.5

AHUGER T B1/B2 Rk ds, SFHEAFR T B201/B103/B104/B105 %%,
2. EX

Hm 2o ve g HATE N BERIR . B s Wi e, IRt It — 8RB P BOK 58 i
HAR A Wb (T RE PR TT . B1/B2 2351 TR 28 N B 030 4%

Modbus: —FEATEAE BN, +& Modicon A ®] (HLTE [} 7% H.<, Schneider Electric)
T 1979 A H AT gm AR 8 A Hl 2 (PLC) @5 1M KK . Modbus T2 iy Tk AR (3 1
WL FFRAE (De facto) , FF HILAE R Toll HL 750 & 2 18] F e 7 X

RS-485: J&— /N ST T 2 i &R 40 T (K 3R ) S AT IS 1 L AURF MR IO B v, iZbs
YA FH BELAS A Ml P 2 0 o T I B S S ol R b v PO 50 S5 W0 48 e AT B 9 451 T DA
LTI A KR EE N A UL S 5 . RS485/MODBUS A& BLAE I AT H — Al A 4 7 X

3. ¥pIEiEO

B1/B2 1Ktk &5 H A RS-485 #5211, SR #4718 45 1977 20k A RS-485 B4k 5 LA .

B1/B2 41 Wr ik #2544 K FH (9600,E,8,1) & 13815 5 30 (AT LB A 4800bps, 2400bps),
TH A RS-485 SMERALHINT, BT LB ACH AL (LSB) fEHT. HemA b (MSB) #£
JERIRF RIE, BLFPFIUR

JaUEhL 1123|4561 7]S8 IR IERAT &1k

4. Modbus 15 B Mmiig

B1/B2 &% Wit 8 3L T bR 1) Modbus 15 B i, #u1T K:

Address Function Data Check

8-Bits 8-Bits N x 8-Bits 16-Bits

4.1 {Zn B PR Ek
EHARAL K IERT G DB 3.5 R IFR BRI 18], 0 BER,



FEERRRAT IR A 7] Wi 2% Modbus RTU 42 1 HpX

Modbus KTU frame format

Hame Length (bits) Function
Start | 28 At least 3% character times of silence (mark condition)
Address 8 Station address
Function 3 Indicates the function code; e.g., read coils/inputs
Data n X 8 Data + length will be filled depending on the message type
CRC 16 bits Checksun
End 28 At least 3!% character times of silence between frames

2Rk I 3.5 AR AL R A R BE I TR b e 1 B A . Rk, — AN RN A
BUESAL I E R, BUR A REA T R AL R R AR T 3.5 A AP (R RE . [FRF, P
i (R 2RI R 3.5 FRFIF ], 5 N 0A A2 [ — MR

XFF B1/B2 Wi # ki, 3.5 F4FH 8] [A]BE A K. 9600bps B £124 4ms, 4800bps i £)K
8ms, 2400bps %14 16ms. $AFE B1/B2 25 WG 2emt, 17573 & 15 0 a) b 25K

4.2 &ttt (Address)

WA ML LEMT 1 TFURFE 7, & bk i 8 A4 A, FALAE MALHEIE BN AT JE o () Hh ik
X, FEEMALFhE. ABLIIRIES, 485 Ok BN NS B R, 1R EHLR S A T
M 7 4 AL o

kb 0 ) FEHE: 1247 CHERD A NLHIE, 248-255 SR B bl

TR ST b 0 KRR B FTE AT Sk, TR L 0 N RVHETES
DhREAED 0x06 F1 0x10 JH.E . TRV BN 75 2 Mk (1) B 25 9 5 it

4.3 IheEXHS (Function)

5 B W BEACRS & R 1 T IR I A Sm PAT (TR DI RE . A RS H 1-225 (DD
ALARS RG] T A il a8, A b BT IRz f g, 0T L OR B LA 5 Y. Modbus 2
REAS I N TR -

Modbus function codes

Function type Function nane Function code
Physical Discxete Inputs Eead Discxete Inputs 2
Read Coils 1
Bit access
Inteznal Bits or Physical Coils Wxite Single Coil 5
Vrite Multiple Coils 15
Physical Input Registexs Eead Input Registexs i
Eead Holding Registers 3
Data Access ¥rite Single Register ]
16-bit access Vrite Mulriple Registers 10
Internal Registers or Physical Output Registers
Read/Write Multiple Registers 23
Mask Write Register 22
Eoad FIFO Quous 2
Read File Record X
File Record A
Vrite File Record 21
Read Excoption Status 1
Diagnostic B8
Get Con Event Counter 11
Diagnost
Get Con Event Log 12
Report Slave ID 17
Read Device Identification 43
Other Encapsulated Interface Transpext 43
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NfEAALEE, B1/B2 R 54X SCHF A0 R ) Modbus DIRERY -
®  0x03: BEIRFFAFA7HE:
® 0x06: 5T
® 0x10: 5EZA 4.

4. 4 HEE (Data)

BE s T A AT RS E T BE P 5 EE B, B A i i [ 2 ) R4 21 1) KAl
AL REIL, MHLA VLM RAE B A S REIE AR, HAMREI, S
W —AIEH AR, BRI 1T — 2 fsh k.

Modbus 15 ST Fo v H OR BE Dy 256 A>3, BRI, Hodis DRI o 252 57717,
BP: 0<N<252,

4.5 $B1RKG I, (Check)

HAETRIR ] 1 16 MZPEFRITCARI T, B CRC K5 . CRC KRB0 & vk, Dhig
AR5 B AE A S B . CRC SRMY IR 2B Ja . BRI Se AR 7 1 R Ja A2 i 1
R BT .

R IhEED HiERR CRCHEL CRCHZEEH

8bit 8bit N*8bit 8bit 8bit

5. Pl

5.1 &Y
B RFIi 2% Modbus-RTU $2 142 J 2 B 25 A7 a1 7 sUEAT AH Y, Bl e LR
AH 1k INEERD HiEaa it 6 al CRC #88
1 7% 1 7% 2F%H 2FM F 27 (RERTY, BEETH)

B 2*M+2 (0SM <125) “FHHM, Hrh: fIRaAT AL 2 777, A8
M, BARKSE 25M 5.

BI/B2 RAIWr 2 h s G WA a0 BN ANLERIE GRERIE) , BN AL
SHEE (5 .

AR B T A O F ) SRR A I L B A B RS B S
o “ULARIE R Modbus 0x03 #74, MBI R BHRE S, FAANER, R GHIRER
EEH N

CHEEEEA T EN. SRR ES. SR Modbus 0x06 5 0x10 @14 M
PRI SHEE G, SEEPITER T HibhkSE0E BRI, 4558 b2 R H g
TEMPATE RIER .
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5.2 IhEERS

Wit 4% ModBus-RTU PS5 I Zh BERS T T

IIEER D IhkE iR
0x03 RS FSE BREANTF, KE<=63F
0x06 E8ANEFS ENBENF
0x10 CES e EAZANTF
5.3 iR FFE 7R
FHLE KA
AHLHIE INEERD HiEasitit RSN (FET5ED CRC 38
1 BYTE 1 BYTE 2BYTE 2 BYTE 2 BYTE
0xXX 0x03 0xXXXX 1-125 0xXXXX
AL A% 5o
MM HE INEERS BETHH HEX CRC #3%
1 BYTE 1 BYTE 1 BYTE N ¢ 2 BYTE
0xXX 0x03 0xXXXX
5.5 EREANEFFR
FEHLIE R
MM HE INEERS e uhil HHEHEE CRC #3%
1 BYTE 1 BYTE 2 BYTE 2BYTE 2 BYTE
0xXX 0x06 0xXXXX 0xXXXX 0xXXXX
AL 97 A 22
MM HhE INEERS e uhil HHEHEE CRC #3%
1 BYTE 1 BYTE 2 BYTE 2BYTE 2 BYTE
0xXX 0x06 0xXXXX 0xXXXX 0xXXXX
5.6 EEZNHiFee
FWLE KA
MM HE INEERS HEaattit REFHH EANFHH HIEX CRC #3%
1 BYTE 1 BYTE 2 BYTE 2BYTE (N) | IBYTE (N*2) N*2 BYTE 2 BYTE
0xXX 0x10 0xXXXX 0xXXXX 0xXX 0xXX,...... 0xXXXX
AL 97 A 22
A HE INEERS HEaattit B (FHED CRC #3
1 BYTE 1 BYTE 2BYTE 2BYTE 2BYTE
0xXX 0x10 0xXXXX 0xXXXX 0xXXXX
5.7 MY R & M 2
MM HE INHERS SEB CRC #38&
1 BYTE 1 BYTE 1 BYTE 2BYTE
0xXX I5E%T | 0x80 0xXX 0xXXXX
IR R EiER
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HIR KA

ModBus #SEHIE X

JEETINRE

R B L

IEERIRE

W KR

SREHEE

BT

ERAEHFR

BRI IR

HIRE IR

BRI

5.8 LB 5E

WRAE 2 7 A AF A AR X 7 W B 2R IR D RE, A A7 ik s A vy 4bit /& B R BT %

FHIRT) e o
FARE: 0001
LREELRY: 0100

THEE:

JE I -

0010
0101

W AF AL S0 N D RES R U T -

PR 0011
IRE ST 0110

F5 | HEssitit | 5 INREHIA %iF
HAAE L5

1 0x1100 WO 1 B R Sl 2% T g H BRI 5 5%

2 0x1200 R/W Modbus i} H BRI IR E A 0x01

3 0x1300 R/'W RS PR H T ERIA B R % 9600bps

4 0x1400 RO A A S IR S B

5 0x1500 R/W B85 I [ LB/ E DB I s I e

6 0x1600 WO W T A WA E

7 0x1700 R/W W 2% 2 T -t IR B W % 2 T -t IR B
i ENELIEE

1 0x2100 RO BRE T R — YR B B A

2 0x2200 WO P B HRIG P B HEVIGM (TR 0 ED

3 0x2300 WO T R AR AN IERE R )G R R

4 0x2400 WO R B HE™ AN IR E R )RR

5 0x2500 WO R PSP AR R S i
it T 5

1 0x3100 WO or A il 45 ) pey el N s A L bl

2 0x3200 R/W FHIFRE WA BT SR BR RS

3 0x3300 WO P4 LY Dh e A 2 TELR R A T B 2 T R LR AR Y Th e R AR IE
ZEEEIRIF LI GE

1 0x4100 R/W LR S5 WEARE R RIERT S5

2 0x4200 R/W LR S A BGER I B R BRI S

3 0x4300 R/W iR AR S5 WE ARG R R S5

4 0x4400 R/W SR sk VSR 2 1 /LI e b R IR S5

5 0x4500 R/W AP W/ = A S5

5 0x4600 R/W HIRY S5 1B IR S5

7 0x4700 R/W HHIRERY S8 BB ARIE IR R S

8 0x4800 R/W EREHNE SIS R 2 /I BH K R R A 4 R S R

9 0x4900 R/W REAL FL IR A TR H AR B3 5 B 25 PR R R IR S

10 0x4A00 R/W Ry e S5 B AR R SR
EFTFEHITHRE

1 0x5100 R/W A N Rl B ERIBUE R A B S 5

2 0x5200 R/W Tl 4% FL I E I R 5 TS BRI A L AR B 8
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WA WIIFE
1 0x6100 RO W7 i AR A A 1) iR A WRE . S4ETHEg. RS REFH5
2 0x6200 R/W RA&E I3 iR WE ARS8 FIRSH

T ey A FR T BE
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6. HARE

B L

Fs HiFEs bt w5 INREfEIAR =iF
1 0x1100 WO W HE O % T Re BRI A gz 5
2 0x1200 R/W Modbus Hiii: HE BRI hE 15 N 0x01
3 0x1300 R/W A R H T BRIABERE2E N 9600bps
4 0x1400 RO U A R A B IR R AR
5 0x1500 R/W % I 1] P B/ E R % e
6 0x1600 WO WE M wE A W) WHE
7 0x1700 R/W W7 6 S Bl IR D D 4% 85 A A S SR B
HEAMEILE 6 K s

6.1 BARBIMEIRE (B A Hr)

B Rk &% 7] KA AES-128 J7 200 Modbus 28 kA7 . - vl Bhdid Bz HLK
P AES-128 S ORAFAE RTS8 NI, AN SCIFSP] KEY B R, R fE 7 kR
) RE, BOAAINEIRE .

HEZAA 7 (0x10) fire:

HEae it HiEX a1 PR ZRINE
0x1100 TEIRUERR, 234 35 WO Ao
B X 1
X 4R
0-15 45 LHT AES ZBR5 (T RMBARSE, AH FULERD)
16-31 F%5 HIRE AES TR
3233 FT EEME (R nE=0x00, MMZFE=0x01)

TR A 16 747, &M REGEITIEM R, BUERE N ERE R, Mk,
WEEAE R, EHP A E O TR .

MALHEEFT LA fEHLhE 0x00. B AN, Witk as Zus 53 B AES %0 XK. #
BB I, A ERL A S AL B B B CT B3 i) B %
B ) AES-128 %1 KEY HE{T AES N5 {E4 .

ML 31
1 F%

AR
1 F%

iRl
XX FH

CRC #3
2FT

AES-128 SN 1B K BEAUZ 16 715 1B EUAs , APMSCRH zeroPadding #Myv 7
o W FHEE XK EA R 16 7T SR, AR 0x00 K E N 16 HIHHL]

MR

(1) MHURIZE R AN, BT AR U i 4 1% 00408 o 75 N 5

(2) MHLRZ Rt OxO1=2 DB B R 0x02=2S B & AN SCRF Bl d0n 2 .

6.2 % & /1EE Modbus Hiiit

10



LR A R A b7 % 2% Modbus RTU 2 M3

BEZ A% A4 (0x10) [ARIRFFEFAas (0x03) fird:

HEes HREX 18] A PR BAE

0x1200 UINT32, 4 F¥5, MHEEXEER R/W 0x01000000
B X 1 ;

BIT i)z

0-23b EIB, 3 7. RELTREEBD, TTHRKE.

24-31 modbus ik, 1 FF (1-247)

485 Bk E R — G MWL, MHLHBHE AT 3 B A #E Hihk 0x00.

6. 3 I E/IE B E R T R L

ML HR F1IE A5 24 1% B 9600,E,8,1, PR nE M. P43 nl & BN 2400bps-
4800bps. 9600bps —Ft.
HEANTAAAE (0x10) ARIRFFA A (0x03) 4

EveR HEX i 1al A PR EINE

0x1300 UINT32, 4 F%5, REHHEXHA R/W 0x20000000
Hdim X Ui B«

BIT T4 ER

0-23b Fh, 3FH. AR IRERE, JTHEAIKE.

24-25 b HIEAL (BRINE: Even 0x00, Odd 0x01, None 0x02)

26-31b R
B EBRS3=0x20, 9600bps; 1 BLE P K5 Z=0x10, 4800bps: {1 E JHF % =0x08,

2400bps.
R B0 E BRI PR R AR IR A

6. 4 S EVER B {4 iy AR
TERFF A2 (0x03) 4

HEEE HHEX 7 1B 8 PR FHANE

0x1400 UINT32, 4 FF5, REIBX UL RO /
i X Ui B«

HiEX WiRR

0-1 F15 BHEAER

2-3 F%5 REEAER

o~

5 1R E/IERNEEFETE
HEZ AN (0x10) [RIRFFZ A4 (0x03) s

Eea HIEX 524 BR ZINE
0x1500 6 FT5, WEIEXIHAR R/W /

11



LR AT

b7 % 2% Modbus RTU 2 M3

B X 1
iR AR
0-5 F% YYMMDDhhmmss, A HEF4#, BCD 15

6.6 MEHRE

i A% W7 AR I A R 5 N Modbus Ml GBS R, BRVIGE. B
RS EHITRRE . BAPLER ORI D REMEREBLE . S PP EBE ORI IR . IR HE RS B
) wE, JFEIEE e AR B g e . PLERIE KR E

RV A S S RS
ERARWE
GG C

Ho

0x06) T4 :

Eea HEEE 181 H R iF
0x1600 UINT16 WO RE W% E=0x0001

MALRZE S ox01=tkE ) W B KR,

HT R R AR 0T
Fs AR MBS | B WMipE #iE
1 BT BRI AN 0x00
2 Modbus ik 0x01
3 WAE PR 9600 bps 0x20
4 75 I (1] 2020E 1 H 1 HO&A0%
5 AR IR Kwh 0
6 Bt IR, RSN SRR UEAL BN [
7 FH P SRR TRAE 0x02
8 L A9 25 LR 9.1
9 HL A 25 LR 9.2
10 TR R S5 JL3CR 9.3
11 L A B LIRS 9.4
12 L ZHIAR TS5 WY 9.5
13 1 i Ry 25 WL 9.6
14 o o IR B B3 LR 9.7
15 RPN S
16 FEHLHLI 1 5% 34 R B
17 LRER AT DR D) B 5L
18 SN SEI 51 4 S L0 10.1
19 ;Ew% FIARRRER 2 5B K WL 10,2
20 o I 7] B 22 4 IR 6 TS KL SRS 10.3
6. 7 EMBEHER
HEAN A (0x10) ALRFFAFA74E (0x03) fir s
Eead HAEX I iE AR ZRIAE
0x1700 9 FT5, WHEIEXIHER R/W /

B X 1

HIRX AR

0F%s & 2A

12 F% HERE

34 F1 BE IR

12
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5.6 74 HEZRE T
7-8 A BEEAS

7 ItENE

Fs | Hsatbit s INEETEAR %F
1 0x2100 RO BRI W & — YR R B A
2 0x2200 WO P B HEVIG W HEVIEE (TR 0 ED
3 0x2300 WO T AR SN IEER E IR R
4 0x2400 WO Tl HLRAR HE™ AN IR T )G R
5 0x2500 WO R I FE T R I = s B
7.1 B ENEE
AR A2 (0x03) fid:
Eea HiEX 5 ia) AR iE
0x2100 TR X 15 BR RO
PRAHAZ 5 BT R 2 A0 X U R (B B A B S 3R I E B0 B 88 A R0
2= =] HimER FHH B iF
1 B E INT16 2 0.1V WENE, BERSH
2 ZER INT32 4 mA WEHE, BERSH
3 FISER INT32 4 mA WENE, BERSH
4 THE INT16 2 0.001 [-1,1], >0 B&tE, <0 ®4%
5 AINHZER INT32 4 0.0001Kw BIRE, BERSH
6 FIHINE INT32 4 0.0001Kvarh
7 BHBE UINT32 4 0.01Kwh BHRSH
8 TINEE UINT32 4 0.01Kvarh
9 SRR UINT16 2 0.01Hz
10 aE INT16 2 0.1°C BRSH
11 L BEMHRRE (H1RD INT16 2 0.1°C BEREH (1) (EEE)
12 N HRIF&HERE (4R INT16 2 0.1°C BRsH O (FEERE)
13 Gl INT16 2 0.001 [0,1], EREH
14 EHRIBEMR INT16 2 0.001 [0,1], EREH
15 H #ARt ) YYMMDDhhmmss 6 6FTBCDHE, HAREH
16 B BE BRIRAS HEE 8 R, ERESH
—AH BT AR AR X AR
F5 e HiEAR FHH B #F
1 HE INT16 2 0.1V B = VAR + BIHAE + O
2 2=h INT32 4 mA BLR=A tHER+B tHER+C HER
3 FIA&HER INT32 4 mA KOEME 130mA
=HEFEHIhEREH=
4 HEREH INT16 2 0.001 B PVES
VERBA T Ih R + = AT
- ZHRBINNE=-A HENINEB HHE
5 BIIhER INT32 4 0.0001Kw s C 8B I
2 ) ZHRTINNE=A HIININZEB X
6 FINIhER INT32 4 0.0001Kvarh MTh®C 1R ThE
= BB E=-AHENHBEB HENEE
7 BYHE UINT32 4 0.01Kwh AT
= TN E=A BB E+B BB E
8 TN E UINT32 4 0.01Kvarh C AR T B
9 ik UINT16 2 0.01Hz FRFR 50HzE0.3% ER=#FHE
10 R INT16 2 0.1°C —HRXEE

13
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bitl SAFEAL I TRRE R, 0RR
B RIEH; bito~bitl 4R EE.
11 L ##EHRRE (D INT16 2 0.1°C BREH () (FERE)
12 N RIZEAERE () INT16 2 0.1°C BRsH O (FERE)
13 F PR E iR INT16 2 0.001 [0,1], EREH
14 FERIATERR INT16 2 0.001 [0,1], EREH
15 A AR ] YEMMDD}‘ 6 6F¥BCDE, BEREH
mmss
16 A tHEE INT16 2 0.1V £, MEHE
17 B fHE[E INT16 2 0.1V £, MEHE
18 C £ INT16 2 0.1V £, MEHE
19 A HHER INT32 4 mA &%, BIEHE
20 B R INT32 4 mA £, WEHE
21 C tHER INT32 4 mA &K, DTHE
22 A HHINRE INT16 2 0.001 [-1,1], >0 B&tE, <0 B4
23 B 1A EFE INT16 2 0.001 [-1,17, >0 B, <0 &M
24 C I ERRE# INT16 2 0.001 [-1,1], >0 B&tE, <0 B4
25 A BBIHIhE INT32 4 0.0001Kw REHE, EREH
26 B HHBININE INT32 4 0.0001Kw BIRE, BERSH
27 C HHENINE INT32 4 0.0001Kw AT E, BERE¥
28 A HHEINIhE INT32 4 0.0001Kvarh
29 B HAEININER INT32 4 0.0001Kvarh
30 C HREININE INT32 4 0.0001Kvarh
31 A BB E UINT32 4 0.01Kwh HRSH
32 BHEIERE UINT32 4 0.01Kwh HRSH
33 CHBMHEE UINT32 4 0.01Kwh HRSH
34 AEEINBEE UINT32 4 0.01Kvarh
35 B LI = UINT32 4 0.01Kvarh
36 CHEINEE UINT32 4 0.01Kvarh
37 AMRE INT16 2 0.1°C
38 B HHIBE INT16 2 0.1°C
39 CHERE INT16 2 0.1°C
40 A SRR INT16 2 0.001 [0,1]
41 B @50z INT16 2 0.001 [0,1]
42 C sz INT16 2 0.001 [0,1]
7.2 HEBRAGRE
HEZANGFHE (0x10) b
HEes iR 1Bl 8 PR ZOAE
0x2200 NHEXULA, 8 FT WO 0
EdE X Ui B«
F5 e HiEAR FHH B %FE
1 BB EVGE UINT32 4 0.01Kwh
2 TINEENEE UINT32 4 0.01Kvarh

MBS, 1EIREOR B E L EYIAE, RS AAIIRE. BHLEERENO.

7.3 B IHERE

TR R (U™ A2 IR LU R R TR R -

b BT RS,
Fob WAt BERANESEIATHIM, DIKE R ARG HE, OERERSH. %4

RIPSHFENE.

14
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B= SARME. REGTREMRFFLL TNt : BUCH/E 220V, FUE R SA, DhRE
1.0, ThEHH 100%.

FVUE: 0.25A K. R GTERIFUL Tt : HUE R 220V, #UE R SA, DI%
H#E 1.0, DIEHH 5%

BHD: BH AR, BN ER TR
7.3 1 N T EREERN

HHEA A (0x06) frd:

HEes SHEHRE 18] PR %iF
0x2300 0x0001 WO HEANBOEER

MM, LI Ay SN BRI, MHLEE ARG AR, 5 g 1T
TR AU &L . MHLLIESZ RS Rtk 0>, ) HERSCAN 7 AHLIEI R o

7.3.2 ¥Rk
HHRAGAA (0x06) fird:

515G HERE B4 BR iF
0x2300 0x0002 WO M IRIE

MAEENUR,  “HE07 $RRITLRIEK, AT a7 RS, JHm ST vihate. 4
AULERIERE W R A8 W61, BIRRRSH. ek SHENE.

VIR, Hot “ okt JTHRm M. IR, Ha “20” AR R AL
HOBE SRR R AL (0D RSO TR AALIEL R .

7.3.3 5ARE
HEBEANGAEE (0x06) fird:

Eead HEEE 181 H R iF
0x2300 0x0003 WO SA BOfE

MM, FERIT AL T4z BEIRAS, FRIL I ay 23T SA R IE. KRER, RES
Fa REFCL R : AUE LR 220V, A€ IR SA, THERE 1.0, IR 100%.

S5A KHERTY, B O TR . SA RUERIL, HE<OTIBRAM. ML
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4 0x4400 R/W FH R AR S5 WE/ R E FFRSH
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4 RFRRT I 7 A UINT32 4 mA 100000 R AL/4R EE 2R R TP
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19 BT BRI B 18] X R MEL 6 UINT32 4 mA 100000 HEX
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