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MNEPEJAYA B CETU MODBUS

KoHTponnepbl cOeauHsIITCA, UCMOMNb3yst TEXHOMOMMIO MaBHbIA-MOAYMHEHHbIA, NP KOTOPOW TONBKO
OLHO YCTPOWCTBO (rMaBHbIn) MOXET MHMUMMPOBATL nepegady (caenatb 3anpoc). [pyrue ycTtponcTea
(noguuMHeHHbIE) nepeaarnT 3anpallnBaemMble rNaBHbIM YCTPOWCTBOM AaHHble, WM NpPoOu3BOAAT
3anpalmnBaemble OeNCTBMSA. TUMMYHOE [MNaBHOE YCTPOMCTBO BktoyaeT B cebsa Beagywwmn (HOST)
npoLeccop 1 NaHenu NporpammMmpoBaHmns. TUnu4yHoe NogYNMHEHHOE YCTPONCTBO - MPOrpamMmmMmpyemMbiin
KOHTponnep.

MaBHbLIN MOXET agpecoBaTbCA K WUHAMBUAYANbHOMY MOAYMHEHHOMY WM MOXET WMHULUMPOBATHL
LUMPOKYIO nepedadvy cooblleHMs Ha BCce NoAYMHEHHble ycTponcTBa. [logyYMHEeHHoe YCTPOMCTBO
BO3BpaLLaeT coobLleHre B OTBET Ha 3anpoc, agpecyemMblini MMeHHO emy. OTBeTbl He BO3BpaLLalTCs
npv LWMPOKOBELLATENbHOM 3anpoce OT rMaBHOro.

Linkn 3anpoc — oTBeT

3anpoc oT rmaBHoro  OTBET NOAYMHEHHOIO
Anpec Anpec

Koa dyHkummn Koa dyHKumm

8 OUTHbIE BanThl 8 OuTHbIE BanTbl
OaHHbIX JaHHbIX
KoHTponbHasa cymma | KOHTponbHasi cymma

3anpoc: Kog dyHKunmn B 3anpoce roBopuT NOAYNHEHHOMY YCTPOMCTBY, Kakoe Aenctane Heobxoammo
npoBecTu. banTbl gaHHbIX cogepaT MHdOopMauno, HeOOXoaUMY0 NS BbIMNOSIHEHNSA 3aMnpPOLLUEHHON
dyHKUMK. Hanpumep, koa dyHKUMM 4 nogpasymeBaeT 3anpoc Ha YTeHMe COAEPKMMOro pernctpos
NOOYUHEHHOrO.

OtBeT: ECcnn nogymHeHHbI gaeT OTBET, ko4 OYHKUMM B OTBETE MOBTOPSIET KOA4 OYHKLMM B 3anpoce.
B Ganitax gaHHbIX cogepxuTtcs 3aTtpeboBaHHas nHdopmauus. Ecnn nmeet mecTto owmbka, TO Koa
dyHKUMM MoandmumpyeTcs, n B 6antax AaHHbIX NepegaeTcs NpuyYnHa owmnbKu.

CopepxaHue coobuweHus MODBUS

Pexxum ASCII He ucrnionb3yemcs.

RTU cpenm

B RTU pexume coobLieHMe HauvnmHaeTcs C UHTepBana TULIWHBI NPOAOSKMTENBbHOCTLHIO Bonee 3.5
CMMBOSIA MNPV OaHHOW CKOpPOCTU nepepgayn B ceTu. lNepBbiM GanTom 3aTeM nepegaeTcss agpec
YyCTPOMCTBA.

Bcneg 3a nocnegHMMm  nepefjaBaeMbiM  CUMBOSIOM  Takke  cnegyeT WHTepBan  TULLMHBI
NPOAOMKNTENBHOCTBLIO HE MeHee 3.5 cumBonoB. HoBoe coobLLeHne MOXET HauyMHaTbCs NoCne 3Toro
WHTepBana.

®penm coobLueHns nepeaaeTcsa HeNnpepbIBHO. VIHTepBan TULLIMHBI NPOAOIPKUTENBHOCTLIO 6onee 1.5
CMMBOI1a BO BpeMs nepegayn openma, BOCNpUHMMaETCs YCTPONCTBOM Kak oLumbka.

TunnyHbIM perim coobLLEeHMA NOKa3aH HKE.
Crapt Appec | OyHKUNg
T1-T2-T3-T4 | 8 6ut | 8 6Ut

CRC
16 ouT

KoHeu
T1-T2-T3-T4

[aHHble
N x 8 out

CopepxaHue agpecHoro nons
AgpecHoe norne dperima cogepxut 8 6ut. [lonycTumbln agpec nepegayn Haxoautca B guanasoHe 0 -
247. Kaxxgomy nogyMHeHHOMY YCTPOWCTBY NpucsBanBaeTcs agpec B npegenax ot 1 oo 247.
Appec 0 ncnonbsyeTcs Ang LWMPOKOBeLLLaTeNbHOW nepefayn, ero pacnosHaeT KaxKaoe YyCTPOUCTBO.



CopepxaHue nons pyHKUUn

Mone dyHKkuun perima cogepxunt 8 6ut. OuanasoH umcna 1-255. Umerowminca Habop dyHKuu
onucaH B pasgene «PyHKUMM KOHTPONst 1 06paboTkn JaHHbBIX».

Koroa nogyvMHeHHbI OTBeYaeT rfaBHOMY, OH WUCMONb3yeT nofe koda yHKkuMm gna dukcaumm
owmnbkn. B cnyyae HopmanbHOro OTBETa MOAYMHEHHbLIA MOBTOPSIET OpPUrMHANbHBLIN KO (PYHKLMK.
Ecnn nmeet mecto owmnbka, Bo3BpallaeTcs kog PyHKUMN C YCTaHOBMNEHHbIM B 1 cTapLumMm GUToM.
Hanpumep, cooblweHne OT rnaBHOrO MNOAYMHEHHOMY MpoYUTaTb rPynny pPernctpoB wumeet
cnefyowmin Kog yHKUmMn:

0000 0011 (03h) Ecnu nogyuHeHHbI BbINONHWMA 3aTpeboBaHHoe fencteme ©6e3 owunbku, OH
BO3BpaLLaeT Takon e koa. Ecnu umeeTt mecTto owwmnbka, To OH BO3BpaLLaeT:

1000 0011 (83h) B pobaBneHne K U3MEHEHUO koga (OYHKUMW, NOAYMHEHHLIM pa3MellaeT B nose
AAHHBIX YHUKanbHbIA KOA, KOTOPbIA FOBOPUT rNaBHOMY, Kakas WMMEHHO owwunbka npousowna wnu
NPUYMHY OLLMGKW.

Co,qep)KaHMe nona AaHHbIX

Mone p[aHHbIX B COOOLWEHWM OT T[NaBHOMO K MOAYUMHEHHOMY COLAEPXUT  AOMONHUTENbHYIO
MHopMaumio, kotopaa HeobxogMma MNOAYMHEHHOMY AN BbINOMHEHMSA YKa3aHHOW yHKumn. OHOo
MOXET COAepXaTb agpeca PerncTpoB UM BbIXOA0B, X KONMMYECTBO, CHETYMK NepeaaBaeMbix 6anTos
OaHHbIX.

Hanpumep, ecnu rnaeHbli 3anpawvBaeT Yy MNOAYMHEHHOro npoynTatb rpynny pernctpoB (koA
dyHkumm 04h), none AaHHbIX COAEPXKUT aapec HavyarnbHOro perncTpa u KonmyecTo peructpos. Ecnn
rMaBHbIN XO4YET 3anucaTb rpynny peructpoB (kog dyHkumm 10h), nmone gaHHbIX coaepXuT agpec
HayanbHOro perncrTpa, KonmyecTBO PerucTpoB, CHETYMK KoNu4ecTBa GanTOB AaHHbLIX U AaHHble ANnd
3anucu B perucTpbl.

Mone pQaHHbIX MOXET He cyuwecTBoBaTb (UMeTb HyneByl ANWHY) B OMNpedeneHHbIX Tunax
COO0OLLEeHUI.

CopepxaHue nosnsi KOHTPONIbHON CYMMBbI

Korga ucnonb3yetca RTU-pexum, none KOHTPONbHON CyMMbl COOEPXUT 16-TM BUTOBYIO BENMYMHY.
KoHTponbHasa cymma sensieTca pesynbtatom Bblumcrnenus Cyclical Redundancy Check caenaHHoro
Hag cogepxaHumeMm coobuweHuss. CRC pobaensieTcss K COOOLWEHMIO NMocnegHuM MofiemM Mnagwnm
bariTom Bnepea.

dopmaTt nepeaayn CUMBOJIOB

I'Iepenaqa CUMBOSOB MAeT Mnagwmnm 6utom Bnepepa.

®dopmart kKaxgoro 6anta B RTU-pexume

Cuctema kognpoBeku: 8-mu buToBasi ABOMYHAS, LWEeCTHaguaTepuyHas
0-9, A-F
[lBe wecTHaguaTepudHble LMdpbl cogepKaTcs B
Kaykaom 8-mu 6utoBoM OanTe coobLleHus.
HasHayeHue 6uToB: 1 cTapToBbIN BUT
8 OMT gaHHbIX, MIaAaLmMM 3Ha4YaLWwmM paspsiaom Bnepen
1 6UT NnapuTeTa C KOHTPONIEM YETHOCTU

1 cTonoBbIn OUT

crtapr |1 |2 |3 [4]|5]|6][7]8]naputer | cron |




METO,D,I:I KOHTpOnA OLUMOOK
KoHTponb naputeta W KOHTpOsfibHasi cymma. [MaBHOE M MNOAYMHEHHOE YCTPOWCTBa NPOBEPSIOT
Kaxabll 6anT M BCE coobllueHne B npouecce npuvema. Ecnv noguuHeHHbIi oGHapyXun owwnbky
rnepenayu, To oH He popMUPYET OTBET FaBHOMY.

KoHTponb naputeta
YcTponcTtea ucnonb3yoT Y€THbIM (Even) naputeT. Hanpumep, 8 6ut RTU dperima cogepxaT OuThbl

1100 0101. O6wee konuyectBo eauHuy — 4. but naputeta G6yanet paBeH 0, Tak 4YTOObI O6LLEE
KONMMYECTBO eauHUL, BMECTe ¢ 61MTOM naputeTa Obifo YETHLIM YMCTIOM.

KoHTponbHas cymma CRC

KoHTponbHast cymma CRC coctouT n3 aByx 6ant. KOHTponbHas cymma BblYUCNSETCA nepeaaroLmm
ycTponctBoM U pobaensietca B koHew coobuweHus. [puHuMarowee yCTPOWCTBO BblUMCHAET
KOHTPOSbHYIO CyMMy B npouecce npuema n cpasHuaeTt ee ¢ nonem CRC npuHaToro coobueHuns.
CYyeTumK KOHTPOSbHOW CyMMbl NpeaBapuUTENnbHO MHUUManuampyetca dncnom FFh. Tonbko Bocemb
OVT OaHHbIX MCMOMb3YTCA AN BblMUCEHNS KOHTponbHOM cyMmbl CRC. CtapT u cton 6utbl, out
napuTeTa, eCnun OH UCMNOMb3yeTCs, HE YYMTBIBAKOTCA B KOHTPOMBbHOW CyMME.

Bo Bpems reHepaumm CRC kaxgbii ©6anT coollieHnsi cknagbiBaeTcss no ucknodatowemy UIMA ¢
TEKyLWMM COOEPXUMbIM pPEeructTpa KOHTPONbHOM CyMMmbl. PesynbTaT caBuraetcd B HarnpasreHuu
mMnagwero ©6uTta, C 3anonHeHnem Hynem ctapwero 6uta. Ecnu mnagwwi 6ut paBeH 1, TO
npoussoantcs ucknovarowee NI cogepxnmoro permcrpa KOHTPOSNIbHONW CyMMbl M ONpeaesieHHOro
yucna. Ecnn mnagwun 6ut pasen 0, To uckntovaroiee U1 He nenaetcs.

Mpouecc coBura noBTopsieTca BoceMb paa. [locne nocnegHero (BOCbMOro) casura, cnegyowmn 6ant
CKNagblBaeTCsi C TeKylleh BENUYMHOM peructpa KOHTPONbHOM CyMMbl, W Mpouecc casura
NMOBTOPSAETCS BOCEMb pa3 Kak onncaHo Bblwe. KoHevyHoe coaepkaHme permctpa U eCTb KOHTPOnbHas
cymma CRC.



OYHKIIUMU KOHTPOJISA U OBPABOTKHU JAHHBIX

MopnepxmaemMble npeobpasosaTtenem MC1218L, doyHkumMn npmBeaeHsl B Tabnumue 1.
Tabnuuya 1

Koa cdyHkumm | OnucaHve

O1lh YTteHune BbixogoB TY

04h YUTteHune pernctpos

05h YcTtaHoBka Bbixoga TY

06h 3anncb B eANHUYHBIN PErncTp
08h DYHKUMA ONArHOCTMKK

10h 3anncb HECKOMNbKUX PErNCTPOB
2Bh/0OEh 3anpoc ngeHTugukaumm

01h YTteHne BbixogoB TY

®PyHkuma  «YTeHve BbIxogoB  TY»  ucnonb3yeTcss  ANA  CYATbIBAHUS  COCTOSIHUSA  BbIXOLOB
TeneynpasneHus.

3anpoc cogepXuT agpec HavanbHOro BbIXOA4A W KOMMYECTBO BbIXOAOB AN YTeHus. Boixogbl TY
aZipecyloTca ¢ Hyns: Bbixoabl 1-16 agpecytoTes kak 0-15.

3anpoc
Koa cyHKLmn 1 6ant 0x01
CrapToBbIli agpec 2 banTta 0x0000
Konwnyectso 6utos 2 banTa 1
OTBeT
Koo doyHKumn 1 Gant 0x01
KonuyecTtBo 6ant 1 6ant 1
3HayeHus 6utos 1 6ant

CoobLeHune o6 oLnbke
Koa owmnbkn 1 6ant 0x81
MpyyrHa ownbKn 1 Gant 02 vnn 03

CocTtosiHue BbixoaoB TY nepenaétca, kak oauH Bbixod TY Ha ouT.

Mpumep.

3anpoc anga yteHuns Boixoga TY1.

3anpoc OtBeTt

[None Hex Mone Hex
Appec 01 Agpec 01
Koa doyHKumn 01 Koa doyHKumm 01
HauanbHbin agpec c1. |00 Kon-Bo 6ant 01
HavanbHbin agpec mn. |00 3HayeHue peructpa ct. |01
Kon-Bo 6uToB CT. 00 CRC crT. 90
Kon-Bo 6utos mn. 01 CRC wmn. 48
CRCcr. FD

CRC mn. CA

TY1 BKIOYEHO.

Ecnun Bo3Bpallaemoe konuyecTso GUTOB He KpaTHO 8, TO ocTasBwmecs 6uTbl B nocnegHem bGawnte
coobuweHns 6yayT yctaHoBrneHbl B 0. CHETUMK BanT coaepXuT KonmyecTBo BanT, nepeaaBaemMbixX B
none AaHHbIX.




04h YteHue perncTtpos

®dyHKUMA «YTeHne permcTtpoB» UCNONb3YeTCH ANS CYUTbIBAHUSA pPerucTpoB npeobpasoBaTtens,
coAepXalmux 3Ha4YeHnsa napameTpoB, Yka3aHHbIX B Tabnuue 3.

3anpoc coaepXuT HOMep HavyanbHOro perucTpa 1 KONM4eCcTBO PErMcTpoB AN YTEHUS.

[laHHblEe perncTpoB B OTBETE NepedaroTcs Kak Asa 6anta Ha pernctp. [Ansa Kkaxgoro perncrpa nepBbin
GanT cogepxut crapwwme ©OuTbl, BTOpon OanT cogepxuT wmnagwue 6utel. OTBeT Aaetcs
He3ameanuTenbHO, Nocne BblaepXkn 3.5 nHTepBana ot nocneaHero 6anta 3anpoca.

3anpoc
Koa doyHKumn 1 Oant 0x04
CrapToBbIli agpec 2 banTta 0x0000 — 0x0228
Unm
0x8011 — 0x0013
Konuyectso perncrpos 2 bavita 1 — 45 (0x2D) unu
1-3
OtBet
Koa cyHKLmn 1 6ant 0x04
Konuyectso 6ant 1 6ant 2 X N*
3Ha4yeHuns perncTpoB N* x 2 6avita

*N = KONM4eCcTBO PerncTpos

CoobLeHne o6 oLmnbke

Koa ownbkm 1 6ant 0x84

MpyymHa ownbKn 1 Gant 02 vnn 03 nnun 04
Mpumep
3anpoc ons uTeHus 1 pernctpa KonudecTea gaT4YMKOB TeMnepaTypbl.
3anpoc OtBeTt
Mone Hex Mone Hex
Anpec 01 Agpec 01
Koa doyHKumn 04 Koa doyHKumm 04
HavanbHbIN agpec CT. 02 Kon-Bo 6ant 02
HavanbHbIn agpec mn. |00 3HaueHue peructpa ct. |00
Kon-Bo perncrtpos cT. 00 3HauveHue pernctpa mn. |02
Kon-Bo pernctpos mn. |01 CRC cr. 38
CRC cr. 30 CRC mn. F1
CRC mn. 72

Cogepxumoe permctpa 0x0200 - Yucno gatyumkoB TemnepaTypbl - MMeeT 3HadveHne 0x0002.

05h YcTaHoBKa Bbixoga TY

OyHKUMA  ucnonb3yeTcsa  ONg  YCTAHOBKM  €OMHWYHOrO  BbIXxoga  TeneyrnpasrieHus B
BKITHOYEHO/BbIKITIOYEHO. [1pn WMpokoBelaTenbHOM nepegade yHKUUSA yCTaHaBNMBaeT BCE BbIXOAbl C
OaHHbIM agpecoM BO BCEX MOAYMHEHHbIX YCTPONCTBAX.

3anpoc copepxuT HoMep Bbixoga TY ana ycrtaHoBku. Beixogbl TY agpecytotcs ¢ Hyns: Bbixod 1
agpecyeTtcs kak 0.

CocTosiHMe, B KOTOpoe HeobXoAMMO YCTaHOBWUTb BbIXOA OMUCHIBAETCA B Mosie AaHHbIX. 3HadyeHue
O0xFFOO0 cooTtBeTCcTBYET BKNtoUeHM0. 3HadeHne 0X0000 coOTBETCTBYET BhIKMHOYEHNIO.




3anpoc

Koo cyHKLmn 1 6ant 0x05

Appec BbIxoga 2 banTa 0x0000-0xFFFF

[aHHble 2 banta 0x0000 nnu OXFFO0
OTBeT

Koa doyHKumn 1 Oant 0x05

Agpec Bbixoga 1 6ant 0x0000-0xFFFF

[aHHble 1 6ant 0x0000 nnu OXFFO0

CoobLeHne o6 oLwmnbke

Koa owmnbkn 1 Oant 0x85

MpyymHa ownbKn 1 Gant 02 vnn 03 nnun 04
Mpumep.
Bkntountb TY1.
3anpoc OtBeTt
[None Hex lNone Hex
Anpec 01 Anpec 01
Koa pyHkummn 05 Koa dyHKkummn 05
Anpec TY cT. 00 Anpec TY cT. 00
Anpec TY mn. 00 Anpec TY mn. 00
JlaHHble CT. FF [aHHble CT. FF
JaHHble Mn. 00 [aHHble mn. 00
CRCcr. CRC crT.
CRC mn. CRC mn.

TY1 BKMtO4EHO.
HopmanbHbIN OTBET NOBTOPSIET 3arnpoc.

06h 3anucb B eAUHUYHBLIN PErnucTp

OT1a dyHKUMA Mcnonb3yeTcs AnA 3anucu OOHOro perucTpa B yaanéHHOM YCTpOWCTBe. 3anpoc
COOEpPXUT afpec perucTpa u 3HayeHne, KoTopoe OOMKHO GbiTh 3anncaHo. HopmanbHbIi OTBET — 3X0
3anpoca - BO3BpallaeTca Mocre TOro Kak COoAepXuMmoe peructpa B YyAanéHHOM KOoHTponrnepe

nepesanncaHo.
3anpoc
Koa coyHKLmn 1 6ant 0x06
Anpec peructpa 2 bawnta OXXXXX*
3HaueHune permuctpa 2 bawnta OXXXXX*
OtBet
Kog dpyHKummn 1 6ant 0x06
Appec peructpa 2 bawnta OXXXXX*
3Ha4eHune peructpa 2 bawnta OXXXXX*

Coo0bLeHune o6 owmndke
Kopn owmnbku 1 6ant 0x86
MpyymHa ownbKn 1 6ant 02 vnn 03 nnu 04




*,D,OI'IyCTI/IMbIe agpeca n 3Ha4vYeHunda perncTpos AnAa 3arnnucu

Anpec Hewnctene Bo3MoXHble 3Ha4YeHUst
0x0100 — Ox01FF KapTa pernctpos 0x0200 — 0x228
0x1000 Temnepatypa oTkmtoueHus TY | cm. *
0x1001 Temnepatypa BknoyeHus TY cm.
0x1002 Homep npucoeanHéHHOro 0-7
CeHcopa an4ga ynpasneHusa TY
0x1100 Mounck npncoeanHEHHbIX P1=0 unu P1=1, cm. °
AaTynKoB
0x1101 OTanoHHasa TemnepaTtypa ans cm. *

KaJ'IVI6pOBKI/I AOaT4nKoB

0x7FDO — Ox7FD1

Maponb Ha kannbpoBKy U
yCcTaBKy

0x00000000 — OXFFFFFFFF

OX7FEO yctaHoBka TY 0x0000 — 0x0001°
Ox7FE1 3aLlUNTHBIN perncTp ans 0x0039
ycTaHoBkn TY
OX7FE2 Bpems yaepaHua Bbixoda TY, 0-255
c
0x8010 paspeLleHne ycTaHOBKK 0x0000 (agpec)
napameTpa, cbpacbiBaeTcs 0x0001 (ckopocCTb, NapuTeT)
nocne 3anucu nodoro 0x0002 (ycTaBka)
napameTpa unu 4YteHusa gaHHblx | 0x0003 (naporb)
0x0004 (npoTokon)
0x0006 (kanubposka)
0x0007 (nowck)
0x8011 ycTaHoBKa agpeca yctponctea | 0x0001 — OxO0F7
0x8012 ycTaHoBKa ckopocTtu Tekywero | 0x0001 (19200 6ur/c)
KaHana 0x0002 (9600 6uT/c)
0x0003 (4800 6uT/C)
0x0004 (2400 6uT/c)
0x0005 (1200 6uT/c)
0x0011 (38400 6uT/c)
0x0012 (57600 6uT/c)
0x0013 (115200 6uT/C)
0x8013 yCTaHOBKa NpoToKona 0x0001 (FT3)
UHTepdenca Tekywero kaHana | 0x0002 (MODBUS)
0x8014 yCcTaHoBKa buta naputeTa 0x0000 (no ymonyaHuto)

|CTapT|l|2|3|4|5|6|7|8|‘46T|CTOI'I|
1-8-Even-1

0x0001

|CTapT|l|2|3|4|5|6|7|8|He'-||CTon|
1-8-Odd-1

0x0002

|CTapT| 1 I 2 | 3 I 4 I 5 | 6 | 7 | 8 |CTOI’1|CTOFI|
1-8-NoParity-2

0x0003 (He ctaHgapT Modbus)

|CTapT|1|2|3|4|5|6|7|8|CTOI’1|
1-8-NoParity-1

'temnepatypa umeeT dopmat t (°C)-16 co 3HakoM. Hanpumep, 3anuncaHHOe B perucTp 3HaueHue
OxFF22 cooTBeTcTBYET OTpuLaTensHon TemnepaType —13.875°C. To ecTb, —13.875°C-16=0xFF22.
’KomaHga noucka umeeT asa pexuMma, 3aBMCUMbIX OT 3HaYEeHU, 3anncbiBaemMblx nNo agpecy 0x1100:




P1=0 | OcyLiecTBnsieTcs NOMCK BCEX MNOAKMIOYEHHbIX 4ATYMKOB TeMnepaTtypbl. CepuiiHble Homepa
HalOeHHbIX JaTYMKOB 3anMChiBalOTCA B NaMaTb Npubopa B Buae 1abnuupl. [Npn aToM, BCS
MHpOpMaLIMS O HENPUCOEAMHEHHBIX AaTyMKax cTupaeTcs. KanmbpoBOUHbIE KOHCTaHTbI
o6HynstoTCSA.

P1=1 | OcyLwiecTBnsieTca NOUCK HOBbIX AATYMKOB TEMMNEPATYpPbl, C CEPUNHBIMU HOMEPaMMN KOTOpPbIE
He 3anucaHbl B NaMsATb YCTPOMUCTBA. [1pn 3TOM coxpaHsaeTcsa cTapbln NopsaoK
NPUCOEAMHEHHbIX AaTYMKOB B Tabnuue. HoBble aatumkmn gobaensioTca B Tabnuvuy Ha mecta
OTCOEOVHEHHBIX (CTapbin yaansaeTtcd), nnbo B koHew, Tabnuupl. Hdopmauns o kannbposke
AN AaTYNKOB C U3BECTHLIMU paHee CepUNHBIMU HOMEpPaMn He TepseTces.

*3anuck 1 B COOTBETCTBYIOLLNI BUT perucTpa BkmtoyaeT TY, 3anucek 0 - BbIKMOYaET.

Mpumep. Brntounts TY1.

3anpoc OtBeTt

Mone Hex Mone Hex
Anpec 01 Anpec 01
Koa doyHKumn 06 Koa doyHKumm 06
Anpec peructpa CT. 7F Anpec peructpa CT. 7F
Anpec perncrtpa M. EO Anpec pernctpa mn. EO
3HauveHue peructpa ct. |00 3HauveHue pernctpa ct. |00
3HaveHune peructpa mn. |01 3HaveHue peructpa min. |01
CRCcrT. 50 CRCcr. 50
CRC wmn. 28 CRC mn. 28

Ox7FEOQO — Agpec perucTpa npsimon 3anucu TY.
0x0001 — Bkntountb TY1

08h YteHue perncTpoB AUArHOCTUKU

OTa dyHKLMa obecnevnBaeT NPOBEPKY KOMMYHMKALMWU MEXAY rMaBHbIM N NOOYNHEHHBIM U BbIABASET
BHYTPEHHUE owmnbkn B nog4ymHEHHOM. LLinpokoe BelwaHe He noaaepXxmBaeTcs.

®dyHKuMA ncnonb3yeT ABa Ganta koga noadyHKLMKM B 3anpoce Ang onpeaeneHns Tuna gUarHOCTUKN.
MoaumHéHHbIN Bo3BpallaeT oba koga pyHKUMM 1 NoadyHKUUKM B OTBETE.

3anpoc
Koa coyHKLmn 1 6ant 0x08
Koa noadyHKumn 2 banTa Ox00XX*
None gaHHbIX 2 banTta

OTtBeT
Koa cyHKLmn 1 6ant 0x08
Koa noadyHkumm 2 banTta OX00XX*
None gaHHbIX 2 bGanTta

*cM. B Tabnuvue gnarHoctudecknx nogdyHkumin dyHkumm 08

CoobLueHune 06 owwmnbke

Kopn owmnbku 1 6ant 0x88

MpuynHa ownbkm 1 6ant 01 unun 03 nnn 04

Tabnuua guarHoctTnyecknx noadyHKunn pyHkumm 08

Koa noadyHkumum MpymeHeHne

(Dec)

00 3X0, Bo3BpaLlaeT NpUHATbIE JaHHble
01 nHuymanunsayma UART

02 BO3BpaLlaeT PerncTp AnarHoCTUKK
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04 nepeBoanT B PEXUM NPOCMYLINBAHUSA CETN

10 OYUCTKA CYETYUKOB M perncTpa AnarHoCTUKM

11 BO3BpaLLaET CYETUMNK MPUHATLIX COOBLLEHNI

12 BO3BpaLaeT cyeTynk owmnbok CRC n naputeta

13 BO3BpaLlaeT CHETYNK HEMpPaBUITbHLIX 3arnpocoB

14 BO3BpaLlaeT CYETUYMK 3anpoCcoB YCTPONCTBA U LUMPOKOBELLATENbHbIX
15 BO3BpaLLaeT CYETUMK 3anpocoB 6e3 oTeeTa

16 Bo3BpaLyaeT cHeT4nk NAK

17 BO3BpaLLaeT CYETYMK OTBETOB «3aHAT»

18 BO3BpaLLaeT CYETUMK OLLIMBOK nepenonHeHnsa bydepa

20 oynLLa@eT cHETUYUK M donar owmnbok nepenonHeHmsa bydepa

00 BosepalwaeT NnpuHATbIe gaHHble. OTBET MOEHTMYEH 3anpocy.

MoadyHKumMA lMone gaHHbIX (3anpoc) MNMone aaHHbIX (OTBET)

00 00 JTiobble 2 6anTa MoBTOp AaHHLIX 3anpoca

01 NHuumanmsnpyetca UART, BCe KOMMYHUKALWOHHbIE CYETUMKM oumLialoTes. Ecnv nopT HaxoguTces
B peXume MpocnyliMBaHuWsi CETUM, TO OTBET He BO3BpaLLaeTCs, HO MOPT NepexoamT B OObIYHbIN
pexuMm. Ecnn none gaHHbix cogepxnt FFOOh, To NponcxoamT O4YMCTKa KOMMYHMKALMOHHOIO XypHarna
CcoObITUA.

MoadyHKLMA Mone pgaHHbIX (3anpoc) MNMone gaHHbIX (OTBET)
0001 00 00 MoBTOp AaHHbIX 3anpoca
0001 FF 00 MoBTOp AaHHbLIX 3anpoca

02 BosBpallaeT coaepXumoe permctpa AnarHoCTuKN.
Mnagwwi 6anT pernctpa AnarHoCcTMku paBeH GanTy perncrtpa cratyca yctponctsa. Ctapwmi 6ant
COOEPXUT AOMOMHUTENbHLIE driarn COCTOSAHNA YCTPOMCTBA.

MoadyHKLmMA Mone pgaHHbIX (3anpoc) MNMone aaHHbIX (OTBET)

0002 00 00 Copepxxnmoe pernctpa cratyca

04 YcrtaHaBnuMBaeT YCTPOWCTBO B peXMM npocrnywmnBaHus cetu. Bce coobuieHuns, agpecyembie
NOOYNUHEHHOMY UIM LUMPOKOBELLATENbHO, OTCNEXNBAIOTCS, HO HE BbINOSTHAETCS HUKAKUX SENCTBUN U
OTBETbl HE BO3BpaLllaloTcs. TOMbKo ogHa PYHKUMS MOXET ObITb BbinoriHeHa — pectapT UART, uTo
BEPHET YCTPOMCTBO B HOPMaribHbIN PEXUM.

MoadyHKkumA Mone aaHHbIX (3anpoc) lMone gaHHbIX (OTBET)

00 04 00 00 He BO3BpalllaeTcs

10 OumncTKa BCeX CYETUMKOB N permcTpa AnarHoCTUKM

MoadyHKLmMA Mone pgaHHbIX (3anpoc) Mone aaHHbIX (OTBET)

00 OA 00 00 Ox0 gaHHbIX 3anpoca

11 BosBpallaeT CYETUMK MPUHATBLIX coobLlleHur nocne nocnegHero pectapta UART, onepauun
OYUCTKN CHETUMKOB UIM BKITHOYEHNSA MUTAHKS.

MoadyHKumA Mone gaHHbIX (3anpoc) lMone gaHHbIX (OTBET)

00 OB 00 00 CUETUMK NpUHATBIX COOBLLIEHMI

12 BosBpawaeTt c4étuunk owmbok CRC nocne nocrnegHero pecrapTa, onepauumn OYNCTKN CHETUMKOB
WA BKMIOYEHUSA NMUTaHUS.

MoadyHKumA [Mone gaHHbIX (3anpoc) lMone gaHHbIX (OTBET)

00 0C 00 00 CuéTunk owmdok CRC

11




13 BosBpalyaeT CYETYMK cooblueHun o0 owmbkax, HacuMTaHHbIX MOCHe MnocreaHero pecrapra,
onepaumm OYUCTKM CHETYMKOB UIK BKMOYEHNS NMUTAHWS.

MoadyHKumA [Mone gaHHbIX (3anpoc) lMone gaHHbIX (OTBET)
00 0D 00 00 CYéTUKnK HenpaBUbHbIX
3anpocos

14 Bosapau.l,aeT CYHEeTYMK 3anpocoB, afgpecoBaHHbIX yCTpOIZCTBy N nMpokKoBeLllaTeribHbIX,
HaC4YUTaHHbIX MOCJ1e nocneagHero pecrapTa, onepaunm O4NCTKU CYETYMKOB UMM BKITHOYEHUS MUTAHWS.

MoadyHKumMA Mone pgaHHbIX (3anpoc) lMone gaHHbIX (OTBET)

00 OE 00 00 CuéTunk 3anpocoB

15 BosBpallaeT CYeTYMK 3anpocoB MOAYMHEHHOMY, KOTOpPble ocTanucb 6e3 OTBeTa, HaCYMTaHHbIX
nocre nocrneaHero pecrapra, onepaumm 04YUCTKA CYETUYNKOB UMK BKIOYEHMS MUTAHUSA.

MoadyHKumMA Mone pgaHHbIX (3anpoc) lMone gaHHbIX (OTBET)

00 OF 00 00 CuéTuuk 3anpocos 6e3 oTBeTa

16 BosBpawaeT cYeTuYMK COOOLLEHN, adpecoBaHHbIX YCTPOWCTBY, ONsl KOTOPbIX Obll BO3BpaLléH
oTBeT ¢ coobLieHnem o6 ownbke Tnna Negative Acknowledge (NAK)

MoadyHKkumaA lMone paaHHbIX (3anpoc) lMone gaHHbIX (OTBET)

00 10 00 00 Cuétunk NAK

17 Bo3BpalllaeT CHETYMK OTBETOB «3aHATY

MoadyHKkLmaA lMone paaHHbIX (3anpoc) lMone gaHHbIX (OTBET)
0011 00 00 CUYETYMK OTBETOB «3aHATY

18 BosBpawyaeT cyeTvmK olwmbok nepenonHeHns bydepa

MoadyHKkumaA lMone paaHHbIX (3anpoc) lMone gaHHbIX (OTBET)

0012 00 00 CuéTumk nepenonHeHns

20 OumwaeT CHETUMK NepenonHeHn 1 donar ownbok nepenonHeHnsa Gydepa

MogdyHKumMA Mone gaHHbIX (3anpoc) lMone gaHHbIX (OTBET)

00 14 00 00 00 00

10h 3anucb HeCKOMNbLKNX PerucTpoB

3Ta hyHKUMSA ncnonb3yeTcsa ANs 3anMcu HenpepbiBHOro Groka pernctpos (oT 1 o 123 perucTpos) B
yoanéHHoM yCTponcTBe. 3anpoc CoAepPXXUT CTapTOBbLIV aapec perncTpa, KoNMYecTBo 3anvcbiBaeMbIX
PEerncTpoB, YMCno nepenaBaemMblx 6GalT 1 faHHble perncTpoB. HopmanbHbI OTBET BO3BpalLaeT Kof
pyHKLUMK, CTApTOBbLIA aapec U KONMYECTBO 3anmncaHHbIX PerncTposB.

3anpoc
Kog dpyHKUMmM 1 6ant 0x10
CrapToBbIi agpec 2 bawnta *x
Konnyecteo permctpoB 2 bawnta 0x0001 — 0x007B
Konuyectso 6ant 1 6ant 2 X N*
3HayeHus perncTpoB N* x 2 6avta

*N — yncno pernctpos

OtBert
Kog dpyHKumm 1 6ant 0x10
CrapToBbIn agpec 2 banta *x
KonnyecTteo pernctpoB 2 bawnTta 0x0001 — 0x007B

CoobLeHne o6 owmnbke

12



Koa omnbkun 1 Oant 0x90

MpnynHa ownbkm 1 6ant 02 vnn 03 nnu 04
**[lonycTMmble agpeca W 3Ha4YeHusl PEerucTpoB Ans 3anucu cMm. B Tabnuue, ykasaHHOW B
onucaHmm pyHkumn 06.

U3meHeHue naponen

Ona wn3MeHeHna naponsa [ocTyna K YycTaBkaMm W KanubpoBke HeobxoAMMO  BbIMOMHUTL
nocnegoBaTenbHO TpU 3anpoca K yCTPOMCTBY.

1. PaspelueHne ycTaHOBKM Napons NyTéM 3anucy KOHCTaHThbl B pernctp dyHkumen 06h.

2. 3anuncb cTaporo naposis B 2 permctpa naponsi, mcnonb3ysa gyHkuuio 10h. Cm. B Tabnuue,

yKkasaHHoOM B onucaHum oyHKumn 06h.

3. 3anucb HOBOro Napons B Te e perncTpbl Napons, ncnonb3ysa gyHkuuo 10h.
Mpn HecoBnageHMn OTNPABIIEHHOrO CTApOro Naposns C XpPaHaWMMCS B YCTPOMCTBE, MO0 HEBEPHOWN
nocrnegoBaTenbHOCT OENCTBUA Ha TpeTun 3anpoc OyaeT BbigaHo coobueHue o6 owunbke ¢
npuymnHon ownbkm 04. MNaponb, eCTeCTBEHHO, B criydae nobbix oLMBOK OCTaHETCA NPEXHUNA.

3anucb yctaBok

3anucb yCcTaBOK NPON3BOAMTCA B CregytoLwen nocneagoBaTesnibHOCTY.

1. PaspelwmTb JOCTYN K yCcTaBkam NyTéM 3anuncu KOHCTaHTbl B peructp dyHkumen 06h.

2. 3anucaTb Naporsib AOCTyna K yctaBkaM (2 perucrtpa), ucnonbadyst yHkumo 10h.

3. 3anucaTb HOBYIO KOHPUIypaLMIO YCTaBOK, CM. Tabnuuy, ykasaHHyt B onucaHum yHkumm 06h.
MNpn HecoBnageHMn OTNPABMEHHOrO MNaponsa C XpaHAWMMCS B yCTpoucTBe, NGO HeBepHON
nocrneaoBaTenbHOCTU OENCTBUMN Ha TpeTun 3anpoc OyaeT BblgaHo coobueHne o6 owmnbke cC
npuynHOM ownbkm 04.

Mowuck n kanubpoBka

3anucb yCcTaBOK NPON3BOAMTCA B CneayoLen nocneaoBaTenbHOCTY.
4. PaspelmTb AOCTYN K NOUCKY uUnu KanmbpoBke NyTEM 3anMCh KOHCTaHTbl B peructp dyyHKumen
06h.
5. Banucatb naponb goctyna (2 perncrtpa), ucnonbays dyHkumio 10h.
6. 3anucaTb KOHCTaHTYy MOMCKa WNM 3TanOHHYK Temnepatypy, CM. Tabnuuy, ykasaHHyl B
onucaHun pyHkumm 06h.
Mpn HecoBnageHWn OTNPABEHHONO MNapons C XpaHAWMMCA B YCTPOWCTBE, MO0 HEeBepHOW
nocnegoBaTenbHOCTU OENCTBUA Ha TpeTunm 3anpoc OyaeT BbigaHo coobuweHve o6 owwnbke c
npU4mMHOM owmnbkun 04.

2Bh/0Eh (43/14) YteHue naeHTudukalumm yctpomctea

OTa (PyHKUMA mUcnonb3yeTcs ANA YTeHUS UOEHTUMUKALWMOHHON M OONOSHUTENBbHON WMHopMaLmm
KOHUrypauum ycTponcTaa.

3anpoc
Kog dyHKummn 1 6ant 0x43
CuuTbiBaHue 1 6ant OxOE
noeHTngukaumm
Twvn cunTbIBaHUSA 1 6ant 0x01 nnn 0x02
Id o6bekTa 1 6ant 0x00

OTBeT
Kog dpyHKuMmM 1 6ant 0x43
CuntbiBaHne 1 6ant Ox0E
noeHTngukaumm
Twvn cunTbiBaHUSA 1 6ant 0x01 nnn 0x02
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YpoBeHb COOTBETCTBUSA 1 Gant 0x02
Kagp 1 6ant 0x00
nocnenoBaTenbHOCTH
Peseps 1 Gant 0x00
KonnyectBo 06beKkTOB 1 6ant

Homep obbekTa 1 Gant 0x00

JnNuHa obbekTa 1 Oant

ASCII cTpoka anvHa 3aBucut ot ID

obbekTa obbekTa

HOMep n obbekTa 1 6ant n

AnMHa n obbekTa 1 6ant

ASCII cTpoka n OnvHa 3aBucut ot ID n
obbekTa obbekTa obObekTa

B cnyyae owwmnbku npyn obpaboTke 3anpoca BblAaeTcsi crieumarnbHblii UCKMIOYUMTENbHbIA OTBET

Koa owmnbku 1 Gant OxAB (0x2B + 0x80)
CuuTbiBaHue 1 6ant OxO0E
noeHTngukaumm

MpyymHa ownbKn 1 Gant 01

B otBeTe MoxeT copepxaTbCA NMOO ynpowéHHas uaeHTudpmkaumnsa, nmbo nonHasi. YNpPOLEHHBIN
OTBET COOEPXMUT TONbKO nepBble Tpy 6asoBbix 06bekta ¢ 0x00 no 0x02. MNonHbIA OTBET COAEPXKUT
BCe ceMb 06beKTOB naeHTudukauum ycrponcrtea ¢ 0x00 no 0x06.

Homep HasBaHue obbekTta ctpoka ASCII Kateropus

obbekTa obbekTa

0x00 Toprosoe HaumeHoBaHue |"O00 HIMIM dnekTpomexaHmka" 6a30BbIN

0x01 Koa uagenus “1218”

0x02 Bepcus MO "5"

0x03 3NEeKTPOHHbIV agpec "www.npp-em.ru” ctaHpapT
npovssoauTens

0x04 HanmMmeHoBaHue usgenus |"MC1218L]"

0x05 HanmeHoBaHve moaenun |"lMpeobpasoBaTternb TemnepaTtypbl”

0x06 CEpPUINHBIA HOMEpP "0001100018"

Pernctpbl npeo6pasoBatena MC1218

Agpeca peructpos, npmBeaeHbl B Tabnumue 3.

dunsmyeckn perncTpbl U3MEpPEHHbIX NapaMeTPOB pacnonoXeHbl, B obnactn 0x0200-0x0228. HaunHasa
c apgpeca 0x8000, pasmelleHbl perucTpbl KoHUrypauum wu ynpasneHus. [Ons ypobctBa wu
coBMecTMMOCTM C apyrumm yctpouctBamm B MODBUS cetn, npoctpaHctBo 0x0000—-0x00FF
NCNonb3yeTcsl ANna oTobpaxeHns PU3nYecKnx perncTpoB. To ecTb, PU3NYECKUM PerncTpamMm MOXHO
Has3HayaTb agpeca-CMHOHUMbI M3 amana3oHa 0x0000-0x00FF. Ons aTtoro HeobGxoaMmo B KapTy
pernctpos  (0x0100-Ox01FF) 3anucatb agpeca  (pusMyeckux  peructpos, B  nobon
nocnegoBaTenbHOCTU, Kak 3TO YAOOHO ANsi KOHKPEeTHOW 3adayn. B kapTy pernctpoB Hemnb3sa 3anucatb
agpeca BHe guanasoHa 0x0200-0x0228. Hanpumep, ecnu 3anucatb B permctp 0x0100 3HadeHwue
0x0200, To yMcno AaTyvkoB TemnepaTypbl MOXHO yuTaTb M no agpecy 0x0000, n, KOHe4YyHO, no
HenameHHoMy 0x0200. B kapTe pernctpoB 3HadeHue, 3anncaHHoe no agpecy 0x0100, cooTBeTCTBYET
oTobpaxaemomy pernctpy no agpecy 0x0000. 3HadeHue, 3anmcaHHoe no agpecy 0x0101,
COOTBETCTBYET oTOGpakaemomy pernctpy no agpecy 0x0001, n Tak ganee.
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Tabnuua 3

OTtobparkaeMble perMcTpbl B COOTBETCTBUM C KAPTON PErMcTpoB 0x0000 |+/-
+/-
OXO0FF | +/-
KapTa pernctpos 0x0100 |+/+
+/+
OXO1FF |+/+

- 0000000 | ]
Yncno gatymkoB TemnepaTypbl 0x0200 |+/-
Temnepatypa gatymka 0 0x0201 |+/-
CepuiiHbin Homep gatynka 0 (ROM code), 6ant 0 — 1 0x0202 |+/-
CepunHbin Homep gatymka 0 (ROM code), 6anT 2 — 3 0x0203 | +/-
CepuiiHbin Homep gatynka 0 (ROM code), 6ant 4 — 5 0x0204 | +/-
CepwuitHbin Homep aatumka 0 (ROM code), 6aiiT 6, ctatyc! (cT. 6aiT) 0x0205 |+/-
Temnepatypa gaTtymka 1 0x0206 |+/-
CepuinHbin Homep agatymka 1 (ROM code), 6ant 0 — 1 0x0207 |+/-
CepuiiHbin Homep gatynka 1 (ROM code), 6anTt 2 — 3 0x0208 |+/-
CepunHbin Homep gatyuka 1 (ROM code), 6ant 4 — 5 0x0209 |+/-
CepunHbin Homep gatyuka 1 (ROM code), 6anT 6, ctaTyc (cT. 6anT) 0x020A |+/-
Temnepatypa gaTtyvka 2 0x020B | +/-
CepuinHbin Homep gatymka 2 (ROM code), 6anT 0 — 1 0x020C | +/-
CepuinHbin Homep aatymka 2 (ROM code), 6anT 2 — 3 0x020D | +/-
CepuiiHbin Homep agatynka 2 (ROM code), 6ant 4 — 5 0x020E | +/-
CepuiiHbin Homep aatynka 2 (ROM code), 6awnT 6, ctaTyc (cT. 6anT) 0x020F | +/-
Temnepatypa gatymka 3 0x0210 |+/-
CepuiiHbin Homep gatynka 3 (ROM code), 6ant 0 — 1 0x0211 |+/-
CepunHbin Homep gatyuka 3 (ROM code), 6ant 2 — 3 0x0212 |+/-
CepunHbii Homep gatyunka 3 (ROM code), 6ant 4 — 5 0x0213 |+/-
CepunHbin Homep gatyuka 3 (ROM code), 6anT 6, ctaTyc (cT. 6anT) 0x0214 |+/-
Temnepatypa gatyvka 4 0x0215 |+/-
CepuinHbin Homep gatymka 4 (ROM code), 6ant 0 — 1 0x0216 |+/-
CepuinHbin Homep aatymka 4 (ROM code), 6anT 2 — 3 0x0217 |+/-
CepuiiHbin Homep gatynka 4 (ROM code), 6ant 4 — 5 0x0218 |+/-
CepuiiHbin Homep gatynka 4 (ROM code), 6awnT 6, ctaTyc (cT. 6anT) 0x0219 |+/-
Temnepatypa gaTtymka 5 Ox021A |+/-
CepunHbin Homep gatyunka 5 (ROM code), 6ant 0 — 1 0x021B |+/-
CepunHbin Homep gatyuka 5 (ROM code), 6ant 2 — 3 0x021C |+/-
CepuiHbin Homep gatymka 5 (ROM code), 6anT 4 — 5 0x021D |+/-
CepunHbin Homep gatyuka 5 (ROM code), 6anT 6, ctaTyc (cT. 6anT) Ox021E |+/-
Temnepatypa gatymka 6 Ox021F |[+/-
CepuiiHbin Homep gatynka 6 (ROM code), 6ant 0 — 1 0x0220 |+/-
CepuiiHbin Homep gatynka 6 (ROM code), 6anTt 2 — 3 0x0221 |+/-
CepuiiHbin Homep agatynka 6 (ROM code), 6ant 4 — 5 0x0222 |+/-
CepuiiHbin Homep gatynka 6 (ROM code), 6awnT 6, ctaTyc (CT. 6anT) 0x0223 |+/-
Temnepatypa gaTtymka 7 0x0224 |+/-
CepunHbin Homep gatyunka 7 (ROM code), 6ant 0 — 1 0x0225 |+/-




CepunHbin Homep gatyuka 7 (ROM code), 6ant 2 — 3 0x0226 |+/-

CepuiHbin Homep aatymka 7 (ROM code), 6anT 4 — 5 0x0227 |+/-
CepunHbin Homep gatyuka 7 (ROM code), 6anT 6, ctaTyc (cT. 6anT) 0x0228 |+/-
TemnepaTypa oTknodeHus TY? 0x1000 |+/+
TemnepaTypa BkodeHns TY? 0x1001 |+/+
Homep npucoeanHéHHOro ceHcopa ang ynpasnexnunsa TY 0x1002 |+/+
Movck NPUCOEANHEHHBIX AATYMKOB? 0x1100 |-/+
OranoHHas TemnepaTypa Ans kanmbpoBkn? 0x1101 |-/+
Mogenb = 0x1812 0x2000 |+/-
AnnapaTtHasi Bepcus 0x2001 |+/-
Bepcusi nporpammbl 0x2002 |+/-
CepuiiHbI HOMEp, MI1. CNOBO 0x2003 |+/-
CepunHbI HOMEP, CT. CNIOBO 0x2004 |+/-
KoHTponbHas cymma MO obuwias, mn. cnoso 0x2005 |+/-
KoHTponbHas cymma O obuwas, cT. cnoso 0x2006 |+/-
KoHTpornbHasi cymma MeTposnornyeckn s3Hadymmon Yactm O, mn. cnoso 0x2007 |+/-
KoHTponbHasi cymma MeTponorndyeckn s3Hadumon vactu MO, cT. crnoso 0x2008 |+/-
Mapornb Ha kKanMbpoBKy, Mi1. CNOBO Ox7FDO |-/+
Maponb Ha kKannbpoBKy, CT. CHOBO Ox7FD1 |-/+
Pernctp TY OX7FEQ |-/+
3almnTHbIN perncTp ansa yctaHosku TY OX7FE1 |-/+

Bpewms yoepxanua TY, ¢ OX7FE2 |-/+

PaspelueHune yctaHOBKU napameTpa 0x8010 |-/+
Appec yctpornctsa 0x8011 |+/+
CkopocTb nHTepdeiica 0x8012 |+/+
MpoTokon cBA3M kaHana 0x8013 |+/+
But naputeta 0x8014 |+/+

'6aifT ocTOBEpHOCTM AaHHbIX. Ecnv paBeH 1 — BepHbI, ecrin paBeH 0 — OLIMGOYHBI.
2hopmaT 3anMcbiBaEMbIX 3HAYEHMIA perncTpa cM. B pasaene 06h 3anuck B e4UHNYHbIN perncTp

Mpumepbl N MHTepnpeTaums, TUNbl AaHHbIX

Mpumepsl

Temnepatypa gatumka 0O 0x0201 OxFF22 -13.875°C

// VHbdopMaumsa o6 ycTpoicTBe
typedef struct
{

unsigned int  Mod; // Momenb const=0x0112
unsigned int HardwareVersion; // AnmnapaTHas Bepcus
unsigned int SoftwareVersion; // TporpaMMHas BepCcus
unsigned byte Ser Numb[4]; // CepwitHE HOMEp

} TUsoType;
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IPUJIOXEHMUE A. COOBIIEHUSA Ob OHIUBKAX

OpHa 13 yeTbIpex cuTyaunn MoXxeT UMeTb MECTO MpuU 3anpoce rMaBHOMoO K NOAYMHEHHOMY:

- Ecnv nogunHeHHoe yCcTporcTBO NPUHSANO 3anpoc 6e3 KOMMYHUKaUUOHHBIX OLLIMBOK, U MOXET
HOpMasnbHO pacno3HaTb 3anpoc, OHO BO3BpaLLaeT HOpPMarbHbIA OTBET.

- Ecnn nogymMHeHHOe YCTPOMCTBO He MPUHSANO 3anpoc, OTBET He Bo3BpawiaeTcs. [NnaBHbIN
oXuaaeT oTBeTa Ha 3anpoc B Te4YeHWe onpeaeneHHoro Taimayra.

- Ecnu nogyYnHEHHbIN NpUHAN 3anpoc, HO OBHaPYXXMN KOMMYHMKALMOHHYIO OWNGKY (napuTer,
owmnbKka KOHTPOSIbHOM CyMMbl), TO OTBET He BO3BpaLlaeTcs. [NaBHbI OXMAAeT OTBETa Ha 3anpoc B
TeyeHue onpeaeneHHoro TanmayTa.

- Ecnn noguvHeHHbIn NpuHAN 3anpoc 6e3 KOMMYHMKALUMOHHOM OLWMOKM, HO HEe MOXeT
BbINONHUTE  3aTpeboBaHHY  (PyHKUMIO(HaNnpumMep, YTEeHWEe HEeCYLLECTBYIOWMX BbIXOAOB WK
PEerncTpoB), NOAYNHEHHbIV BO3BpaLlaeT coobuieHne o6 owmnbke 1 ee npuynHax.

CoobueHne o6 owmnbke nmeeT ABa Monsi, KOTOpble OTNMYalTCA OT MOSMEW HOPManbHOro
oTBeTa:

MONE KOOA ®YHKUWN: B HopmanbHOM OTBeTe, MOAYMHEHHLIA MOBTOPSET KO4 OYHKUMU
cogepxawuncs B norne koga dyHkuMm 3anpoca. Bo Bcex kogax yHKUUI CTaplinii 3Havawmnn out
yctaHoBreH B 0. [Npu Bo3BpaTe coobLleHns 06 owmbke NOAYNHEHHBIN yCTaHaBNMBaeT 3ToT 6uT B 1.

Mo ycTtaHoBMneHHOMY cTapllemy 6uTy B Koge OYHKLUMM FMaBHbIN pacrno3HaeT coobleHne ob
owmnbke, n MOXeT NpoaHanNu3npoBaTh None AaHHbIX COOOLEeHUS.

MONE OAHHbLIX: B HopmanbHOM OTBETe, MO4YMHEHHBIN MOXET BO3BpallaTb AaHHble UIu
CTaTUCTUKY B None gaHHbix (Nodyto nHdopmauuio, kotopas 3aTtpeboBaHa B 3anpoce). B coobuieHnmn
06 owwmnbke, NOAYMHEHHbIN BO3BpaLLaeT Ko4 OWnbKM B None AaHHbIX.

Hwxe nokasaH npumep 3anpoca rnaBHoro n coobuieHns 06 owmnbke NOAYMHEHHOTO:

3anpoc OtBeTt

[None Hex Mone Hex
Anpec 01 Anpec 01
Koa doyHkumn 04 Ko ounbku 84
HavanbHbIN agpec CT. 00 MpuunHa owmndkm 02
HavanbHbin agpec mn. | 2E CRC cr. Cc2
Kon-Bo perncrtpos CT. 00 CRC mn. C1
Kon-Bo pernctpos mn. |01

CRCcr. 51

CRC mn. C3

B maHHOM npumepe rnaeHbli TpebyeT npounTaTb HECYLLECTBYIOLNA PErMCTp C agpecom
O0x002E. lMogyMHeHHbIn BO3BpawaeT coobueHne o6 owwnbke ¢ kogom owmnbkn (02). ISTOT KOA
crneumduumnpyeT HeCyLLIeCTBYHOLNIA aapec AaHHbIX B MOAYMHEHHOM.

Cnuncok KogoB OLMOOK NpeaCcTaBneH HXKE.

Kop HaseaHue OnucaHne

01 ILLEGAL FUNCTION MpuHATBIM - KOO  (byHKUMM  He nopaepXuBaeTcd
NOAYMHEHHOM.

02 ILLEGAL DATA ADDRESS Afdpec [aHHbIX YyKasaHHblM B 3anpoce He [AOCTyneH

AJaHHOMY NoAYUHEHHOMY.

03 ILLEGAL DATA VALUE BenuuunHa, copepxalwasicA B nofe GaHHbIX 3anpoca,

ABNSAETCA HeAONYCTUMON BENUYMHOW AN NOAYUHEHHOO.

04 SLAVE DEVICE FAILURE HeBocctaHaBnuBaemasa owmbka wnmMena MecTo, Moka
NMOOYMHEHHBIN  MblTANcs  BbINOAHUTL  3aTpeboBaHHOE

Jencreme.
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HOPUJIOXEHMUE B. TEHEPAIIUSA CRC

CRC 3710 16-Tn paspsigHasi BenuyuHa, T.e. ABa 6Gamta. CRC BblumcnisieTcss nepegarowmm
yCTpONCTBOM U gobasndaeTtcs K cooblieHunto. MNMprHumatowee ycTponcTeo Takke Boblumcnsetr CRC
B Mpouecce npvemMa M CpaBHUBAET BbIMUCIIEHHYIO BENWYMHY C MOMEM KOHTPOSIbHOM CYyMMbI
npvweawero coobueHns. Ecnv cymmbl He coBnanu - TO UMeeT MecTo oLumbka.

16-tn 6utoBbin pernctp CRC npeaBaputenbHo 3arpyxaetca uucrnom FFh. [Mpouecc
HaumMHaeTca ¢ gobaBneHuss GanmToB coOOLUEHMA K TEKyleMy coaepXvmomy peructpa. [[Ons
reHepaumm CRC mncnonb3ytoTes Tonbko 8 6MT gaHHbiXx. CTapT u cton 6utel, OUT NaputeTa, ecnu
OH ucnonb3yeTcs, He yunTeiBatoTca B CRC.

B npouecce reHepaumm CRC, kaxgbii 8-mm OUTOBBIA CMMBOM CKNagblBaeTcs Mo
NCKITIOYAIOWLEMY WITIM ¢ copepxumbiM peructpa. PesynbTaT caBuraeTcd B HanpasneHuu
mMnagwero 6uta, ¢ 3anonHeHnem 0 ctapwero 6uta. Mnagwun 61T U3BNEKaeTca 1 NpoBepsieTcs.
Ecnn mnagwmnn 6mt paeeH 1, ToO cogepxMmoe perucrpa cknagplBaeTcs ¢ onpeneneHHon paHee,
dukcnpoBaHHon BenununHon, no UCKIMKOYAKOWEMY WUNW. Ecnn mnagwun 6ut paseH 0, To
NCKITFOYAIOLWLEE NN He penaeTcs.

OTOT npouecc noBTopsAeTcsd, noka He ©Oyaet caenaHo 8 casuroB. [locne nocnegHero
(BoCbMOro) caBura, crnegylowmi GanT cknagbiBaeTca C COAEPXKMMbIM pernctpa u npouecc
noBTopsieTca cHoBa. PuHanbHOE coaepXaHue perucrpa, nocrne obpaboTkum Bcex OanToB
coobLeHnst 1 ecTb KOHTpornbHasa cymma CRC.

Anroputm reHepaunmn CRC

1. 16-Tm 6utoBbI permuctp 3arpyxaetcs uncnom FF hex (Bce 1), n ncnonb3yetcsa ganee kak
pernctp CRC.

2. MepBbii 6anT coobwennsa cknagpiBaetca no NCKIMMKOYAKOLWEMY U ¢ copgepxmnmbiv
peructpa CRC. PesynbTaT nomewtaetcs B peructp CRC.

3. Pernctp CRC cpaBuraetcst BnpaBo(B HanpaeneHun mnagwero 6mura) Ha 1 6ut, ctapwumn 6ut
3anonHgeTtcs 0.

4. (Ecnn mnagwwui 6ut 0): MNosTopsieTca war 3 (caswur)

(Ecnn mnagwwun 6ut 1): Oenaetcsa onepauma WCKITFOYAKOLWEE WU pernctpa CRC wu
nonmHommansHoro Yncna A001 hex.

5. Warn 3 n 4 noBTOPSAOTCS BOCEMb pas.

6. MNMoBTOpstOTCS Warn co 2 no 5 ons cnegyrowero coobweHus. ATo NOBTOPSETCA A0 TEX NOp
noka Bce 6anTbl coobLeHns He ByayT obpaboTaHbl.

7. dvHanbHoe cogepxaHue pernctpa CRC n ecTb KOHTpPOMbHas CyMmMma.

PASMELWEHNE CRC B COOBLEHUN

Mpn nepepave 16 6ut koHTpomnbHoM cymmbl CRC B coobuieHun, cHavana nepepaercs

Mnagwwun 6ant, 3atem ctapwun. Hanpumep, ecnn CRC nmeeT 3HaveHue 1241 hex :

Anpec OyHkuma | Cyetumk | daHHble | daHHble | JaHHble | JaHHble | CRC CRC
Sant Mn. Ct.
41 12

NMPUMEP

Mpumep dyHKUMM Ha a3blike C peanusyowen reHepaumio CRC npuBegeH Hwxe. Bce
BO3MOXHble BennyuuHbl CRC 3arpyxeHbl B gBa maccumBa. OovH MaccuB coaepXut Bce 256
BO3MOXHbIX komMOuHauun CRC ans crtapwero 6anta nona CRC, gpyro maccvB COAEPXWT
OaHHble ana mnagwero 6amta. UHpoekcaums CRC B atom cnydas obecneuymBaeT ObiCTpoe
BbINOSNIHEHME BblYUCNeHnn HoBow BenuumHbl CRC anga kaxpgoro HoBoro Gavta w3 Oydepa
coo0LLEeHns.

const char auchCRCHi[256] = {

0x00,
0x40,
0x80,

0xC1,
0x01,
0x41,

0x81,
0xCO0,
0x01,

0x40,
0x80,
0xCO0,

0x01,
0x41,
0x80,

0xCO0,
0x00,
0x41,

0x80,
0xC1,
0x00,

0x41,
0x81,
0xC1,
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0x01,
0x40,
0x81,

0xCO0,
0x00,
0x40,

0x80,
0xC1,
0x00,

0x41,
0x81,
0xC1,

0x00,
0x40,
0x81,

0xC1,
0x01,
0x40,

0x81,
0xCO0,
0x01,



0xCO, 0x80, 0x41, 0x00, 0xCl, 0x81, 0x40,
0x00, 0xCl, 0x81, 0x40, 0x01, 0xCO, 0x80,
0x40, 0x01, 0xCO, 0x80, Ox41, 0x00, 0xC1,
0x80, 0x41, 0x00, OxCl, 0x81, 0x40, 0xO00,
0xCO, 0x80, 0x41, 0x00, 0xCl, 0x81, 0x40,
0x00, 0xCl, 0x81, 0x40, 0x01, 0xCO, 0x80,
0x40, 0x00, 0OxCl, 0x81, 0x40, 0x01, 0xCO,
0x80, 0x41, 0x01, 0xCO, 0x80, O0x41, 0x00,
0xC0O, 0x80, 0x41, 0x01, 0xCO, 0x80, O0x41,
0x00, 0xCl, 0x81, 0x40, 0x00, O0xCl, 0x81,
0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO,
0x80, 0x41, 0x00, 0OxCl, 0x81, 0x40, 0x00,
0xC0O, 0x80, 0x41, 0x00, 0xCl, O0x81, 0x40,
0x00, 0xCl, 0x81, 0x40, 0x01, 0xCO, 0x80,

0x40};
const char auchCRCLo[256

]

= {

0x00, 0xCO, 0xCl, 0x01, 0xC3, 0x03, 0x02,
0x04, OxCC, 0x0C, 0x0D, 0xCD, 0xOF, OxCF,
0x08, 0xC8, 0xD8, 0x18, 0x19, 0xD9, 0x1B,
0x1D, 0Ox1C, 0xDC, 0Ox14, 0xD4, 0xD5, 0x15,
0x11, 0xDl, 0xDO, 0x10, O0xFO, 0x30, 0x31,
0x37, O0xF5, 0x35, 0x34, OxF4, 0x3C, OxFC,
0x3B, O0xFB, 0x39, O0xF9, 0xF8, 0x38, 0x28,
0x2E, O0x2F, OxEF, 0x2D, OxED, OxEC, 0x2C,
0x22, 0xE2, 0xE3, 0x23, 0xEl, 0x21, 0x20,
0x62, 0x66, O0xA6, OxA7, 0x67, 0xA5, 0x65,
Ox6E, OxAE, OxAA, Ox6A, 0x6B, 0xAB, 0x69,
0x7B, 0x7A, 0xBA, OxBE, 0x7E, 0x7F, OxBF,
0x77, 0xB7, 0xB6, 0Ox76, 0x72, 0xB2, 0xB3,
0x51, 0x93, 0x53, 0x52, 0x92, 0x96, 0x56,
0x5D, 0x9D, Ox5F, O0x9F, 0x9E, O0x5E, O0x5A,
0x48, 0x49, 0x89, 0x4B, 0x8B, 0x8A, 0x4A,
Ox44, 0x84, 0x85, 0x45, 0x87, 0x47, Ox4de,

0x40};

unsigned short CRC16MOD (puchMsg, usDatalen)
char *puchMsg; /* YkasarTenb Ha Oydep */

unsigned short usDatalen
{
struct {
char uchCRCHi;
char uchCRCLo;
} uchCRC;
unsigned ulndex;

* (word*) &uchCRC=0xFFFF
while (usDatalen--)
{
ulIndex = uchCRC.
ulndex&=0x00FF;
uchCRC.uchCRCHi
uchCRC.uchCRCLo
}

return * (word*) &uchCRC
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’

/* KommuecTBO GamToB B Oybepe */

0x01,
0x41,
0x81,
0xC1,
0x01,
0x41,
0x80,
0xC1,
0x00,
0x40,
0x80,
0xC1,
0x00,
0x41,

0xC2,
0xCE,
0xDB,
0xD7,
0xF1,
0xFD,
0xES8,
0xE4,
0xEOQ,
0x64,
0xA9,
0x7D,
0x73,
0x57,
0x9A,
0x4E,
0x86,

0xCOo,
0x00,
0x40,
0x81,
0xCOo,
0x01,
0x41,
0x81,
0xC1,
0x01,
0x41,
0x81,
0xC1,
0x01,

0xCo6,
0x0E,
0xDA,
0x17,
0x33,
0x3D,
0xE9,
0x24,
0xAQ,
0xA4,
0xA8,
0xBD,
0xB1,
0x97,
0x9B,
0x8E,
0x82,

0x80,
0xC1,
0x01,
0x40,
0x80,
0xCO,
0x00,
0x40,
0x81,
0xCO0,
0x00,
0x40,
0x81,
0xCO0,

0x06,
0x0A,
0x1A,
0x16,
0xF3,
0xFF,
0x29,
0x25,
0x60,
0x6C,
0x68,
0xBC,
0x71,
0x55,
0x5B,
0x8F,
0x42,

0x41,
0x81,
0xCO0,
0x01,
0x41,
0x80,
0xC1,
0x00,
0x40,
0x80,
0xC1,
0x01,
0x40,
0x80,

0x07,
0xCA,
0x1E,
0xD6,
0xF2,
0x3F,
0xEB,
0xE5,
0x61,
0xAC,
0x78,
0x7¢C,
0x70,
0x95,
0x99,
Ox4F,
0x43,

// 3Bmech cHeuMasyibHO TaKOM [OPSIOK OamnT,
// T.x. B MODBUS cHauajsia nepema&rcsa miagumii 6amt CRC

uchCRCHi” *puchMsg++;

’

uchCRC.uchCRCLo”auchCRCHi [uIndex] ;

auchCRCLo [uIndex];
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0x01,
0x40,
0x80,
0xCO0,
0x00,
0x41,
0x81,
0xC1,
0x01,
0x41,
0x81,
0xCO0,
0x01,
0x41,

0xC7,
0xCB,
0xDE,
0xD2,
0x32,
0x3E,
0x2B,
0x27,
0xAl,
0xAD,
0xB8,
0xB4,
0xBO,
0x94,
0x59,
0x8D,
0x83,

0xCO0,
0x00,
0x41,
0x80,
0xC1,
0x00,
0x40,
0x81,
0xCO,
0x00,
0x40,
0x80,
0xCO,
0x00,

0x05,
0x0B,
0xDF,
0x12,
0x36,
0xFE,
0x2A,
0xE7,
0x63,
0x6D,
0xB9,
0x74,
0x50,
0x54,
0x58,
0x4D,
0x41,

0x80,
0xC1,
0x01,
0x41,
0x81,
0xC1,
0x01,
0x40,
0x80,
0xC1,
0x01,
0x41,
0x80,
0xC1,

0xC5,
0xC9,
0x1F,
0x13,
0xF6,
0xFA,
O0xEA,
0xE6,
0xA3,
0xAF,
0x79,
0x75,
0x90,
0x9cC,
0x98,
0x4cC,
0x81,

0x41,
0x81,
0xCO0,
0x01,
0x40,
0x81,
0xCO0,
0x01,
0x41,
0x81,
0xCO0,
0x01,
0x41,
0x81,

0xC4,
0x09,
0xDD,
0xD3,
0xF7,
0x3A,
OxXEE,
0x26,
0xAZ2,
Ox6F,
0xBB,
0xB5,
0x91,
0x5C,
0x88,
0x8C,
0x80,



