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1. BBepgeHue

lMpeomMeToM [aHHOrO WUCCregoBaHWs  SABMSKOTCA  XapaKTEPUCTUKU  PYHKUMOHANBHOCTU U
TemnepaTypbl Npeobpa3oBaTensi BaXXHOCTU HA OCHOBE AaT4yMKkoB cepumn Sensirion SHT, ¢ wnHo RS-
485 1 BCTpOeHHbIM npoTokoriom MODBUS RTU, ¢ gononHuTensHbIM aHanoroebiM Beixogom RH ¢ 0 -
10Vv.

BHMUMAHWE: TNepen 3anyckom Moayns, noxanynucra, NpounuTanTe WHCTPYKLUMIO, COAEpKallytoca B
3TOM UCCNefOBaHUMN.

1.1. ®PyHKUMM yCTPOUCTBA

¢ /amepeHne oTHOCUTENBbHOW BNaXHOCTH;
e  [JOMONMHWTENMbHBIA  aHanoroBbin  Bbixod HanpsbkeHus 0-10V (B gmanasoHe 0-100%
OTHOCMUTENbHOWM BNaXXHOCTN);
e M3MepeHVe TeMnepartypbl;
®  pacyeT TOYKM pOChlI;
e LED curHanmnsaumsa yctponcTea,
e nocnepoBaTenbHbIi MHTepdenc RS-485 (cunTbiBaHME WM3MEPEHHbLIX 3HAYEHWI, HACTpOMKa
pabo4ynx napameTpoB).
o npotokon MODBUS RTU;
o nepepavda gaHHbix B pexume HALF DUPLEX;
o annapaTHo-HacTpauBaemasi agpecaums (1-127);
o annapaTHo-HacTpamBaemas ckopocTb (9600, 19200, 38400, 57600, 115200).

1.2. XapaKTepucTUKU yCTpoucTBa

OcHoBHaga dyHkuuna aatynka HCRH-Modbus 3akntovaeTcs B onpegeneHny MrHOBEHHbIX 3Ha4YeHUN
OTHOCUTENBHON BMN@XXHOCTWU, CKOMMEHCUPOBAHHBIX MO TemnepaType, U napannenbHbiX MIHOBEHHbIX
3Ha4yeHun TemnepaTtypbl. 3aMmepeHHble BCTpOeHHbIM AaTymMkoM Sensirion SHT, 3aTemM nepecynuTaHHble
W ycpedHEeHHble B MUKPOKOHTponmnepe, oHn AocTynHbl B ero namatu (HOLDING REGISTERS) B
cootBeTcTBMM cO cTaHgaptom MODBUS. Pernctpbl CUMTbIBAlOTCA C MCMOMNb30BaHUEM (OYHKLUWIA
npoTokona MODBUS, nepegaBaembix Yepes nocregoBatenbHbli nHTepdenc RS-485. CurHanusaums
AaTtdvka/gaTymka oCcyLLECTBIISETCS Yepe3 PerncTp cocTosiHuA. Mpu xxenaHnm 3aHa4yeHne OTHOCUTENBbHOM
BMaXXHOCTW Takke MOXET OblTb NpeACcTaBrneHO B aHanoroBon popme ¢ BbIXOAHLIM HanpsbkeHnem 0 —
10V.
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2. 2. TexHn4yecKkue gaHHbIe

2.1. O6wme napameTpbl NpeobpasoBaTens

MowHocTb

- NOCTOAAHHOE HanpsiXeHue DC 24V (20 ...30V)

- nepeMeHHoe HanpsxeHue AC 24V (20 ... 27,6V)
MoTtpebnsaemas MOWHOCTbL

- 06bIYHanA » <13,0 mA

- MaKkcumanbHas ? <23.0 mA
LED curHanusauus 0.2 Hz
MOHTaXHbIN pa3bem BMHT ¢ warom 5.00mm ( < 2.5mm 2)
Pa3mepbl 80x80x25(LxHxW)
Bec 659
C6opka » HacTeHHas
Pabouasi o6cTaHOBKa 6e3 nbinu, Bo3ayxa, HemTpanbHbIX ra3oB
Pabou4as Temnepatypa 0°C=+50°C
1) CpenHee noTpebrieHve Toka yCTPOMCTBOM B CrieAylolmMx ycrnoBusx: nepegada 10 3anpocoB B CeKyHAY; CKOPOCTb

nepepayn 9600 6 / ¢; ooAHOBPEMEHHOE YTeHMe 3 PerMcTpoB; Harpy304Hble pe3ncTopsbl WnHbl 2 X 120 Q; 24V nocTosiHHOro
TOKa, BbIXOAHOE HanpsPKeHne ¢ pe3ncTBHoun Harpy3kor 10 kOwm;

2) MakcvMmanbHoe MrHOBEHHOe MoTpeGrieHVe Toka YCTPOWCTBOM B YCMOBUSIX, Yka3aHHbIX B MyHKTe 1) + BbIxogHOE
HanpshxeHue Npu pesncTuBHomM Harpyske 1 KOMm;

3) YCTPOMCTBO [OMKHO ObiTb YCTAHOBMEHO KBaNMMPUUMPOBAHHBIM MNEPCOHANoM; BepTUKanbHas OpueHTauus B
cooTBeTCTBUM ¢ MapkupoBkon UP - BBepx, DOWN — BHU3.

2.2. MNapameTpbl NU3MepPeHUsl BNAXXHOCTU

Tun gaTtymnka SHT21D
Onana3oH namepeHun 0+ 100% RH
PaspelueHue 12 6uT (0.04% RH)
ToyHocTb ANA T =25°C

- B anana3soHe 20 + 80% RH 2% RH

- B OCTaBLUeMCS Avana3oHe +(2+3)%RH
'vctepesuc * 1% RH
YacToTa AgucKkpeTmsaumun 1Hz
Bpems oTtknuka » 8 cek

1) Ycnoeuem nonyyeHusl 3adaHHOrO BpPEMEHU OTKIMKAa sBNseTcA MNOTok Bo3gyxa > 1m / s npu 250C;
npuBefeHHOe BpeMs OTKINWKa paBHO OAHOW NOCTOSIHHOW BPEMEHU, COOTBETCTBYIoLLEN 63% YCTaHOBMEHHOTO 3HAYEHMSI.

2.3. MapameTpbl U3MepeHnsa TeMmnepaTypbl

Twvn paTtuunka SHT21D
PaspelueHue 14 6ut (0,01 °C)
[dvana3oH nsmepeHunn 0°C=+50°C
To4yHOCTb

- B ananasoHe 10 +50°C +0,3°C

- B gnanasoHe 0 +60° C +0,4°C

- B OCTaBLUEMCS AMana3oHe +(0,4+1.0)°C
YacTtoTta guckpeTusauum 1 Hz
Bpems otknuka » 5+ 30 cek

1) Ycnosrem nonyyeHus 3agaHHOro BpeMEeHW OTKIMKA SABISETCA NOTOK BO3Ayxa > 1m / S; npuBeAeHHOE BpeMs OTKIMKa paBHO
O[fHOW NOCTOSIHHOW BPEMEHW, COOTBETCTBYHOLLEN 63% YCTAHOBINEHHOIO 3HAYEHMS.

VTS ocTaBnsieT 3a co60oii NpaBo BHOCUTb U3MEHEHUsI B JaHHOE PYKOBOACTBO 6e3 NpefBapuTensHOro yBeAoMNeH s
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2.4. MNapameTpbl aHanNoroBoro BbixoAa

Tun BbIXOAA HanpsPkeHne
Owvana3oH Bbixoga 10 BONbT
PaspelueHue 12 6ut (5 mV)
Mpy3onogbeMHOCTb R.>1kQ
YactoTa o6HOBNEHUA 1Hz

2.5. MapameTpbl nocnenoBaTenbHOro UHTepcenca

Pdusnyeckum cnon RS-485
MpoTokon cBsA3m MODBUS RTU
KoHdwmrypauum coeguHeHus » HALF DUPLEX
CkopocTb nepegayun 9600/19200/38400/57600/115200 b / s

1) HALF DUPLEX - oBYyCTOpPOHHSIS1 CBSI3b C OOQHOW Napoi NpOBOAOB.

3. YcTaHOBKa

3.1. Be3onacHocCTb

e  YCTPOMCTBO AOMKHO ObITb YCTAHOBMEHO KBAaNMMULMPOBaHHLIM NepcoHanom!

e Bce coeanHeHNs OOMKHbl ObiTb BbIMOSIHEHbI B COOTBETCTBMM C INEKTPUYECKMMU CXEMaMM,
npuBeaeHHbIMN B JaHHON cneuundumkaumm!

e [lepen Hayanom BBOAA B 9KCMIyaTauuto MPOBEPLTE BCE ANeKTpu4eckne coeguHeHns!

3.2. KOoHCTpyKuus ycTpoucTBa

©

Puc. 1. Bug cxembl ne4aTHOro BapmaHTa HaCTEHHOTO npe06pa30|3aTen;|.

VTS ocTaBnsieT 3a co60oii NpaBo BHOCUTb U3MEHEHUsI B JaHHOE PYKOBOACTBO 6e3 NpefBapuTensHOro yBeAoMNeH s
Ctpannua 4 n3 12



3.3. OnucaHue oTBeaeHUMn

Hanaaa ©
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H1 - przylgcze;

D1 - dioda statusowa,;

S1 - reset ustawien interfejsu;
S$2 - wybdr adresu interfejsu;
J1 - wybor predkosci interfejsu;

(1) +24V
(2) GND
(3) RTX-
(4) RTX+
(5) GND

Hl——
(6) VOUT
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Puc. 2. OnncaHne TepmmHana npeobpasoBartens B HacTeHHom Bepcun: H1 - coegmHUTenbHble KOHTaKTbI; S1 -
cbpoc HacTpoek uHTepderica; S2 - HacTporika agpeca uHtTepaderica; J1 - HacTpolka CkopocTu uHTepderica; D1 -
Anopa COCTOAHUSA.
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Puc. 3. Cxema nogkntoyeHnst npeobpasoBaTtensi B HACTEHHOM MCMOJTHEHWM.

VTS ocrtaBnsieT 3a cobou npaBo BHOCUTb U3MEHEHNA B AaHHOEe PYKOBOACTBO 6e3 npenBapuTenbHOro yseaoMIneHuns
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YCTPOMCTBO OCHalleHo nepekntodatenem tuna DIP-SWITCH (nonoxeHue 5, 6 wunu 7) ons
npmea3kn agpeca (oT «1» go makc. «127»). MNMpu ycraHoBke agpeca «0» Ha koMmyTaTtope Oyaet
MCcnonb3oBaTbCA agpec, coxpaHeHHbm B yCTpoﬂCTBe no npotokony MODBUS (no ymonyaHuto «1»).

B Eanann

3.4. KoHdpurypauusa agpeca

!—) ]_l : I2 ? 4I. : ? ?
»0”- wylaczone o d
,:1”-Za|qczone \2 2" 2 3 2" 2 2

adres #(0 - 127)

Puc. 4. Agpecauns npeobpasosatens: “0”- Bbikn; “1”- Bk

3.5. KoHdurypaumsa ckopoctu

YCTPOMCTBO OCHALLEHO CUCTEMON U3 3 Mepembldek Ans annapaTtHOW HaCTPOMKUM CKOPOCTU
uHTepcenca RS-485 (cornmacHo Tabnuvue Hwxe). [lepemblukn He OyayT MCNOMb30BaTb 3HAYEHME
CKOPOCTM, COXpaHEeHHOe B ycTponcTae no npotokony MODBUS (no ymon4danuio «9600 6ut/c»).

c[=]-]-] A Speedsethy (I E! A speed
L1 software JI 38400 bis
—— jmm o
cl j. A Speed | c A speed
- 9600 b/s | : 57600 bis
— q—————————————— -

= 18200 bis I 115200 bis
) Sonper B
umper Jumper

Puc. 5. Hactpoiika ckopoctu nitepdeinca RS-485.

o

3.6. BocctaHoBrneHue 3aBOACKMX HAaCTpPOeEK

®PyHKUMA BOCCTAHOBMNEHMS 3aBOACKMX HACTPOEK pacrnpoCTpaHSeTCs TOMbKO Ha napameTpsbl
nepegaym no uHTepdency RS-485 (Bkniovas agpec M ckopocTb). [InA BOCCTaHOBMEHUSA HACTPOEK
HaXXMnTe 1 yaepuBamte KHOMNKY S1 okono 2 cekyHA (3awwmTta oT criyyaniHoro cpabatbiBaHusd). Korga
avog D1 3amwuraet, OTMyCTUTE KHOMKY. YCTPOMCTBO HayHeT paboTatb C HOBbIMM HacTpoWkamu
aBTOMaTUYECKN.

VTS ocTaBnsieT 3a co60oii NpaBo BHOCUTb U3MEHEHUsI B JaHHOE PYKOBOACTBO 6e3 NpefBapuTensHOro yBeAoMNeH s
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4. PekoMeHpauumu

4.1. PykoBopasiime yKasaHus

R1

120R

SLAVE

vVIis

Mpu pabote B6NM3M BONbLUMX MOMEX CrieayeT UCNOMNb30BaTh SKPAHUPOBaHHbIE kKabenu.
OKpaH npoBoga OOSMKEH ObITb MOAKMOYEH K Onwkanlen Touke 3a3eMSIEHMS CO CTOPOHbI

NUCTOYHUKa NUTaHUA.

TRYB HALF DUPLEX

TERMINAL - urzadzenie nadrzedne

R1, R2 - rezystory terminujace (wymagane)

R3, R4 - rezystory "pull up" 1 "pull down" (sugerowane)

(n) - maksymalna liczba urzadzen przytaczonych do magistrali

MASTER

TERMINAL
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PRZETWORNIK (1) PRZETWORNIK (2) PRZETWORNIK (n-1)

Puc. 6. MopkniodeHne nepegaTtyuka K WwmHe RS-485, pabotatowen B pexxume HALF DUPLEX.

VTS ocTtaBnsieT 3a cobou npaBo BHOCUTb U3MEHEHNA B AaHHOEe PYKOBOACTBO 6e3 npenBapuTenbHOro yseaoMIneHuns
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5. NMpotokon MODBUS

5.1. Kapta perucrtposB

Tabnvua perncTpos:

ST 3HayeHus OnucaHue
perucTtpa
1 1-1000 OTHocuTenbHas BnaxHocTb (1 = 0.1%, 1000 = 100%)
2 -4000 - 12380 TemnepaTtypa [°C] (1 = 0.01 °C) co 3HaKom
3 -4000 - 12380 Touyka pochl [°C] (1 = 0.01 °C) co 3Hakom
4 1234 Maponb ang perncrpaumm
5 1/2/3 Pernctp komaHg
6 8 COOTBE{T cTeun © Peructp napametpos
Tabnuuen kKomaHp,
7 0-65535 CyeTumnk gencTBUTENbHbIX KAagpoB
8 0-65535 CYeTyUmMK NCKMYEHUIN
9 0-65535 CueTuuk HeepHoro CRC
10 0-65535 CueTymnk owmnboYHbIX GanToB
11 - Hencnonb3yeMmbli
PerucTtp ctatyca (0: "NO SENSOR", 1: "SENSOR OK",
12 0/1/2 2: "ERROR" (¥)
1000 3HayeHve TecTa - AN NPOBEPKM NPaBUIIBHOCTW YTEHUSA
13
(0x03e8) pPErncTpoB
™* "NO SENSOR" — HeT gatuuka; "SENSOR OK" - npaBunbHas paboTta gatymka; "ERROR" — owmnbka gatymka.
Tabnuua komaHa:
B PyHKLUMA MapameTpbl
KOMaHAbl yHkU P P
1 yCTaHOBK? anpeca 1- 247 (1 - 3Ha4YeHve NO YMOMNYaHMIo)
ycTpoWcTBa
96 - 9600 bps (Mo ymonyaHuio)
YcTaHoBKa CKOpOCTH 192-19200b /s
2 P 384 - 38400 bps

nepenasn 576 - 57600 bps

1152 - 115200 b /s

YeTaHOBKA BUTOB 0 - OTCYTCTBWME YETHOCTW; HeT 6uTa 4eTHOCTU
3 4ETHOCTH 1 - YETHOCTD; (3Ha4eHune no ymon4yaHuio)
2 - MPOBEPKA HA HEYETHOCTDb,

4 YcTtaHoBka buT- 1-1xSTOP; 1 6ut-CTOI1 (3Ha4YeHne No yMmon4aHuo)
CTOIlNoB 2 -2 xSTOP; 2 6ut-CTOIlNa
5 C6poc ycTporicTBa 1 - nporpamMHbI CHpOC ycTpomncTea
KommeHTapuu:

e YKasaHve HEBEpPHOro MIn BbIXOASLLEro 3a npefenbl 3Ha4YeHns napameTpa npuBoanuT K BBOAY
3Ha4yeHusa OXEEEE B pernctp komaHg.

e Kaxgbln pas, korga BbI3blBAaeTCA KOMaHAa, OHa [OSMHKHA COMpPOBOXAATbCA BBOAOM Mapons
(oecatnyHoe 1234).

e Bbi3oB kOMaHAbl Yepes oTaenbHbIE 3anncy AN PermcTpaTtopoB JOMMKeH ObiTh 3aBepLUeH NyTeM
BBOJa naponsi.

VTS ocTaBnsieT 3a co60oii NpaBo BHOCUTb U3MEHEHUsI B JaHHOE PYKOBOACTBO 6e3 NpefBapuTensHOro yBeAoMNeH s
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5.2. ®yHKUMM NpOTOKONa

Cnepyrowme yHkumm ctaHagapta MODBUS peanunsoBaHbl B npeobpasoBaTtene:

Kojg BAXHOCTb
03 (0x03) Ymerue N X 16-6umHbix peaucmpos
16 (0x10) Banuck N x 16-6umHbix pe2ucmpos

5.2.1. YTeHue coaepXMMOro rpynnbl BbIXOgHbIX pernctpoB (0x03)
dopmart 3anpoca:
OnucaHue Pa3mep 3HayeHusi
Adpec ycmpolicmsa 1 6aim 1 - 247 (OxF7)
Kod ¢byHkyuu 1 6aim 0x03
Adpec 6110ka aHHbIX 2 batima 0x0000 - OXFFFF
Homep peaucmpa (N) 2 balima 1-125 (0x7D)
KonmpornbHas cymma CRC 2 balima CoenacHo pacyemam
dopmar oTBeTa:
OnucaHue Pa3mep 3HayeHusi
Adpec ycmpolicmea 1 6adm 1- 247 (0xF7)
Kod ¢yHKkyuu 1 6aim 0x03
Cyemyuk 6alimos 1 6aim 2xN
3Ha4eHus1 peaucmpos N x 2 6atima CoenacHo Kkapme peaucmpos
KoHmpornbHasi cymma CRC 2 6alima CoznacHo pacyemam
dopmart owmnbKu:
OnucaHue Pa3mep 3HavyeHus
Adpec ycmpolicmea 1 6adm 1- 247 (0xF7)
Kod ¢yHKkyuu 1 6alim 0x83
Kod owubku 1 6aim 0x01 / 0x02 / 0x03 / 0x04
KoHmpornbHasi cymma CRC 2 6alima CoznacHo pacyemam
5.2.2. 3anuchb B rpynny BbIXxogHbIX peructpon (0x10)
dopmart 3anpoca:
OnucaHue Pa3mep 3HauyeHusi
Adpec ycmpoticmea 1 6aim 1 - 247 (OxF7)
Ko ¢byHkyuu 1 6aim 0x10
Adpec b610ka OaHHbIX 2 bauima 0x0000 - OXFFFF
Homep peaucmpos (N) 2 baima 1-123 (0x7B)
Cuemyuk 6alimoe 1 6alim 2xN
3HayeHus N x 2 6alima rnonb3ogamersib
KonmpornbHas cymma CRC 2 balima CoenacHo pacyemam
dopmar oTBeTa:
OnucaHue Pa3mep 3HayeHusi
Adpec ycmpolicmea 1 6alim 1 - 247 (OxF7)
Ko0 ¢byHkyuu 1 6aim 0x10
Adpec b6r10ka OaHHbIX 2 balima 0x0000 - OXFFFF
Homep peaucmpos (N) 2 baima 1-123 (0x7B)
KonmpornbHas cymma CRC 2 6alima CoenacHo pacyemam

dopmart

OLLNOKMU:

VTS ocTaBnsieT 3a co60oii NpaBo BHOCUTb U3MEHEHUsI B JaHHOE PYKOBOACTBO 6e3 NpefBapuTensHOro yBeAoMNeH s
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OnucaHue Pa3mep 3HayeHus
Adpec ycmpotimea 1 6adm 1 - 247 (OxF7)
Kod ¢yHKkyuu 1 6alim 0x90
Kod owubku 1 6aim 0x01 / 0x02 / 0x03 / 0x04
KoHmpornbHas cymma CRC 2 balima coa/1acHo pacyemam

5.3. ®opmaTt gaHHbIX

FIZYCZNA REPREZENTACJA PRZESYLU DANYCH

: <+— odstgp —> przeslanie komunikatu <+— odstgp —> :
'
! '
: POCZATEK RAMKA MODBUS RTU KONIEC :
' 1
I )
ADRES KOD FUNKCIJI DANE CRC '
, 23,5 zna . . 23,5 zng !
! =3,5 znaku [ 1znak ] [ 1 znak ] [N x znakéw, N=0.1, ... 252 ] [ 2 znaki ] S znaku |3
1
' '
' —_— — —_— — —_— — '
! = 1,5 znaku = 1.5 znaku = 1.5 znaku :
______________________________________________________________________________________ 4

Puc. 7. MNepenava gaHHbIX B cTaHgapte MODBUS RTU peanu3oBaHa B npeobpasoBarene.

FIZYCZNA REPREZENTACIJA ZNAKU

]

i poczatek 8 bitow danych koniec E
Ny A A
i A4 N
1 . . [}
i START [Ll;(?] [DI] | [D2] | [D3] | [D4] | [D5] | [D6] []\]1357'B] PAR STOP i
] [}
i (1) (2) (3) 4 (3) (6) (7 (8) (9) (10) (1) E
" LSB - najmniej zmaczacy bit | MSB - najbardziei snaczacy bit | PAR - EVEN./ ODD lub STOP bit

Puc. 8. CumBonbHbI dhopmaTt B ctaHaapte MODBUS RTU, ncnonb3yembiii B npeobpasoBaTerne.

FIZYCZNA REPREZENTACJA POL DANYCH I CRC

i

1
i "BIG ENDIAN" <— "LITTLE ENDIAN" — |
1

|
1
; DANE SUMA KONTROLNA :

1
1
|| REGO REG 0 REG 1 REG 1 | o o ¢ |REGN2[IREGN/2 CRC CRC :
1 [HI] [LO] [HI] [LO] [HI] [LO] [LO] [HI] :
1
! |
| <*— |6bitow —» <— ]6bitow —> <+— |6bitow —> <+—— |6 bitow ——> :
L e o e e o e e ', e e e e e e o e "

REG - rejestr danych HI - starszy bajt LO - mlodszy bajt

Puc. 9. ®opmaT nonen aaHHbix 1 CRC B ctangapte MODBUS RTU, ncnonb3yemom B npeobpasoBaTerne.

5.4. KoHTponbHasa cymma CRC

B cootBeTcTBUM cO cTaHaapTomM MODBUS nonvHOM mMcnonb3yeTcs ANs BblYUCIIEHUS KOHTPOMbHOM
cyMmmbl CRC:
X16 + X15 + X2 + 1.

5.4.1. BwuTtoBbIN anroputm pac4yeta CRC:

Mpoueaypa onpeneneHus KOHTporibHoM cyMmmbl CRC ¢ ucnonb3oBaHnem 6MToBOro Metoaa:
a) 3arpy3ka 3HadeHus OXFFFF B 16-6uTHBIV perucTp CRC;
b) nonyyeHue nepBoro 6arita M3 Brnoka gaHHbLIX U BbiNonHeHWe onepaumn EX-OR un3 mnagwero
Oarita pernctpa CRC, nomeLleHne pesynbtaTta B perucTp;
c) caswur cogepxumoro permctpa CRC BnpaBo Ha oguH 6uT B HanpaBneHun MraLlero 3Havailero
owuta (LSB), cbpoc ctapluero 3Havaulero ourta (MSB);
d) mnagwwun 6ut (LSB) ycTponctBa coctosHuaA B permctpe CRC, ecnm ero coctosiHme paeHo O,
npoucxoauT Bo3BparT K Touke ¢, ecnm 1, To onepauna EX-OR pernctpa CRC ¢ koHcTaHTom 0xXA001;
VTS octaBnsieT 3a coboi npaBo BHOCUTb U3MEHEHNA B AaHHOEe PYKOBOACTBO 6es npenBapuTenbHOro yseaoMIneHuns
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€) noBTOpeHue Cc u d ykasbiBaeT 4O BOCbMM pa3s, YTO COOTBETCTBYET 06paboTke 1 BceMy bGanTy;

f) NnoBTOPSSA MocrefoBaTesnibHOCTbL b, ¢, d, e ana cnegywouwero 6anta coobLleHnsi, NpogomKanTe
3TOT npouecc, noka He 0yayT obpaboTaHbl Bce GanTbl COObLLEHMS;

g) cogepxumoe peructpa CRC nocne yrnoMsiHyTbIX onepauvn SABMSETCS UCKOMbIM 3HaYyeHueM
KOHTpOsibHoN cymmbl CRC;

h) pobGaeneHunto KoHTponbHoW cymmbl CRC k kagpy MODBUS RTU pomkHO npedwecTBoBaTb
CBOMMPOBaHMe No3nLMIn cTapwero n mnagwero 6antos pernctpa CRC.

5.4.2. Anroputm pacyeta CRC Ha ocHOoBe Tabnuu;:

Mpumep peanusauum npouenypbl onpegeneHns KoOHTponbHon cymmbl CRC ¢ ucnonb3oBaHnemM metoga
mMaccuBa:

[ * ®yHkumns Bo3spalyaet CRC B Buae 6e33HakoBOro KopoTkoro Tuna * /
HenopnucaHHbIn kopoTkuii CRC16 (puchMsg, usDatalen)

/ * coobeHne ansa pacdeta CRC no dakty * /

HenognucaHHbI cumson * puchMsg;

[ * konnyecTBO GanT B coobLLEHUMN * /

HenoanucaHHbIM kKopoTkuin usDatalen;

{

| * ntHuumanusmpoBaH ctapwuin 6ant CRC * /
HenoanucaHHbIi cumBon uchCRCHI = OxFF;

[ * Mnagwwuin 6anT CRC nHuumanuanposaH * /
HenoanucaHHbIn cumon uchCRCLo = OxFF;

/ * 6yneT nHaekcvposaTh B Tabnumuy noucka CRC * /
HenognucaHHbIn ulndex;

/ * npowiTn Yepes Bydpep coobLLeHu * /
B TO BpewMmsi kak (usDataLen--)

| * paccuntatb CRC */

ulndex = uchCRCLo " * puchMsg ++;
uchCRCLo = uchCRCHi * auchCRCHi [ulndex];
uchCRCHi = auchCRCLo [ulndeX];

}
Bo3BpaT (UChCRCHi << 8 | uchCRCLo);
}

/ * Tabnuua 3Ha4veHunit CRC gns ctapiero 6anta * /

cTatuyeckuii cumeon 6e3 3Haka auchCRCHi [] = {

0x00, 0xC1, 0x81, 0x40, 0x01, OxCO0, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, OxC1, 0x81,
0x40, 0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, OxC1, 0x81, 0x40, 0x01, 0xCO,
0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40, 0x00, OxC1, 0x81, 0x40, 0x01,

0xCO0 , 0x80, 0x41, 0x00, OxC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, OxCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, OxCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40, 0x00, OxC1, 0x81,
0x40, 0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41, 0x01 , 0xCO,
0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, OxC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41, 0x01,

0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, OxCO0, 0x80, 0x41, 0x01, OxCO, 0x80, 0x41, 0x00, OxC1, 0x81,
0x40, 0x00, OxC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40, 0x01, 0xCO,
0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40, 0x00, OxC1, 0x81, 0x40, 0x01,

0xCO0, 0x80, 0x41, 0x01, O0xCO0, 0x80, 0x41, 0x00, OxC1 , 0x81, 0x40, 0x01, OxCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x00, OxC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, OxC1, 0x81,
0x40, 0x01, 0xCO0, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40, 0x01, 0xCO,
0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, OxC1, 0x81 , 0x40, 0x01, OxCO, 0x80, 0x41, 0x01,
0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, OxCO0, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, OxC1, 0x81,
0x40

8

[ * Tabnuua 3HavyeHunin CRC ana mnagwero Ganta * /
ctatndeckuin cumeon auchCRCLo [] = {
0x00, 0xCO0, 0xC1, 0x01, 0xC3, 0x03, 0x02, 0xC2, 0xC6, 0x06, 0x07, 0xC7, 0x05, OxC5, 0xC4,
0x04, 0xCC, 0x0C, 0x0D, 0xCD, 0x0F, OxCF, OxCE, OxOE, 0x0A, OxCA, 0xCB, 0x0B, 0xC9, 0x09,
0x08, 0xC8, 0xD8, 0x18, 0x19, 0xD9, 0x1B, 0xDB, 0xDA, 0x1A, Ox1E, OxDE, 0xDF, 0x1F, 0xDD,
0x1D, 0x1C, 0xDC, 0x14, 0xD4, 0xD5, 0x15, 0xD7, 0x17, 0x16, 0xD6, 0xD2, 0x12, 0x13, 0xD3,
0x11, 0xD1, 0xDO, 0x10, OxFO0, 0x30, 0x31, OxF1, 0x33, OxF3, 0xF2, 0x32, 0x36, OXF6, OXF7,
0x37, OXF5, 0x35, 0x34, 0xF4, 0x3C, 0xFC, 0xFD, 0x3D, OxFF, Ox3F, Ox3E, OXFE, OXFA, Ox3A,
0x3B, 0xFB, 0x39, 0xF9, OxF8, 0x38, 0x28, OXE8, OXE9, 0x29, OXEB, 0x2B, 0x2A, OXEA, OXEE,
VTS ocTtaBnsieT 3a cobol NpaBo BHOCUTb U3MEHEHWS B JaHHOE PYKOBOACTBO 6e3 NpeABapuTenbHOro YBEAOMIEHUS
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Ox2E, 0x2F, OXEF, 0x2D, OXED, OXEC, 0x2C, OXE4, 0x24, 0x25, OXE5, 0x27, OXE7 , OXE6, 0x26,
0x22, OXE2, OXE3, 0x23, OXE1, 0x21, 0x20, OXEO, OXAO0, 0x60, 0x61, OXAl, 0x63, OXA3, 0xA2,
0x62, 0x66, 0XA6, 0XA7, 0x67, 0XAS5, 0x65, 0x64, 0xA4, 0x6C, OXAC, OXAD, 0x6D, OXAF, Ox6F,
Ox6E, OXAE, OXAA, 0x6A, 0x6B, OXAB, 0x69, 0xA9, 0xA8, 0x68, Ox 78, 0xB8, 0xB9, 0x79, OXBB,
0x7B, 0x7A, OxBA, OxBE, Ox7E, 0x7F, OxBF, 0x7D, OxBD, 0xBC, 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,
0x5D, 0x9D, Ox5F, 0x9F, Ox9E, OX5E, Ox5A, 0x9A, 0x9B, 0x5B, 0x99, 0x59, 0x58, 0x98, 0x88,
0x48, 0x49, 0x89, 0x4B, 0x8B, 0x8A, 0x4A, OX4E, Ox8E, Ox8F, O0x4F, 0x8D, 0x4D, 0x4C, 0x8C,
0x44, 0x84, 0x85, 0x45, 0x87, 0x47 , 0x46, 0x86, 0x82, Ox42, 0x43, 0x83, 0x41, 0x81, 0x80,
0x40

8

vVIis

VTS ocTtaBnsieT 3a cobou npaBo BHOCUTb U3MEHEHNA B AaHHOEe PYKOBOACTBO 6e3 npenBapuTenbHOro yseaoMIneHuns
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