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OBLWWE NMPUHLUUNbI NEPEAAYU OAHHbBIX B MPOTOKOJIE MODBUS RTU

KoHTponnepbl COeQUHSIIOTCH, UCMOMb3yst TEXHOMOIMIO FMaBHbIN-NOAYNHEHHbIN, NPU KOTOPOW TONbKO OAHO
YCTPOMCTBO (rMaBHbIN) MOXET WHUUMMPOBaTbL nepedady (caenatb 3anpoc). [pyrve ycTpoinctea

(nogYvHeHHbIE) nepepdaldT  3anpaluvBaeMble

rMaBHbIM yCTpOI;ICTBOM AaHHble, wWnn npon3BoaAT

3anpaluvBaemble encTBus. TUNUYHOE rMaBHOE YCTPOMCTBO BkItodaeT B cebsa Beaywmn (HOST) npoueccop
1 NaHenu NporpaMmmMmMpoBaHns. TUNNYHOE NOAYNHEHHOE YCTPONCTBO - MPOrPaMMUPYEMbIN KOHTPOSEP.

[MaBHbIN MOXET agpecoBaTtbCA K nHameuayanbHOMY NOAYUHEHHOMY UMK MOXET MHULUMUPOBATL LLUMPOKYHO
nepegavy coolLleHmMss Ha BCe NogYUHEHHble yCTpOVICTBa. MogvnHeHHoe YCTDOIZCTBO BO3BpallaeT
coobuweHne B OTBET Ha 3anpoc, ap,pecyeMbuZ MMEHHO €eMmy. OTtBeTbl He BO3BpawlarTCcAa npu

LnpokoBeLllaTesibHOM 3anpoce OT rnaBHOro.

UMK 3AMNPOC — OTBET

3anpoc oT rmaBHOro

OTBET NOAYNHEHHOrO

Anpec

Anpec

Koa cyHKumnm

Koa cyHKuum

8 OUTHbIE banTbl
JaHHbIX

8 OUTHbIE BanThl
JaHHbIX

KoHTponbHas cymma

KoHTponbHas cymma

3anpoc: Kog dyHKuMmM B 3anpoce roBopuT MNOAYMHEHHOMY YCTPOWCTBY, Kakoe AeNcTBue Heobxoammo
npoBectu. BbanmTbl AaHHbIX cogepxaT WHdopmauuio, Heobxoaumyto AOnS BbINOMHEHUS 3anpoLleHHOW
dyHKuMn. Hanpumep, kog dyHKuMM 4 nogpasymeBaeT 3anpoc Ha YTEHWe COAepPXMMOro perucTpos
NOAYNHEHHOrO.

OTtBeT: Ecnu nogunHeHHbIN faeT OTBeT, KoA (PbyHKUMM B OTBETE NOBTOpsSieT koA ¢yHKUMM B 3arnpoce. B
Gantax AaHHbIX coaepxuTcs 3aTpeboBaHHas nHopmaums. Ecnvm nmeet mecTto owmnbka, To kogd dyHKLUK
MoamduumnpyeTcs, n B 6antax gaHHbIX NnepegaeTcs NpuyYnHa OLnBKN.

ML6806-03M HaumMHaeT oTBeYaTb Yepe3 BPEMEHHON MHTEpBan, paBHbI BpeMeHu nepegayun 3,5 cMMBONOB,
nocne nocnegHero 6avita 3anpoca.

COOEPXAHNE COOBWEHNA MODBUS

Pexxum ASCII He ncnonbayeTcs.

RTU ®PENM

B RTU pexume coobLieHme HauyMHaeTcs C MHTepBana TULLMHBI MPOLOIMKUTENbHOCTLI0O 6onee 3,5 cuvBona
npv SaHHOW CKOpOCTU Nepeayn B ceTu. [NepBbiM 6anTom 3aTem NepefaeTcs agpec yCTPoOMCTBa.

Bcnepn 3a nocnegHuM nepefaBaeMbiM CMMBOJSIOM Takke crneayeT MHTepBan TULLMHBI NPOOOIDKUTENTbHOCTBIO
He meHee 3,5 cumBOnoB. HoBOE COOBLLEHNE MOXET HAYMHATBLCS NOCIe 3TOro MHTepBana.

®penm coolLyeHns nepedaeTcsi HenpepbiBHO. VHTepBan TULIWHBI MPOAOMKUTENBHOCTLIO Gonee 1,5
CYMBOMa BO BpeMsi nepenayn dopenma, BOCNPUHMMAETCHA YCTPOMCTBOM Kak oLLmbKa.

TunnyHbIV PperiM COoOBLLEHNS MOoKa3aH HuXe.

Crapt Anpec dyHKUMA [aHHble CRC KoneL,

T1-T2-T3-T4 8 out 8 out N x 8 out 16 6uT T1-T2-T3-T4




COAEPXAHME AOPECHOIO NOJA

AgpecHoe norne dperima cogepxnt 8 6ut. [lonycTuMbli agpec nepegayn Haxoautcsa B ananasoHe 0 - 247.
KaxkgoMy noguymMHeHHOMY YCTPOWCTBY NpuUcBanBaeTCs aapec B npeaenax ot 1 go 247.

Ap,pec 0 ncnonb3yeTcd and UJVIpOKOBeU.laTeﬂbHOVI nepenadun, ero pacno3HaeT KaxKgoe YCTDOVICTBO.

COOEPXAHWE NONA ®YHKLUNN

Mone cyHkunmn dperima cogepxut 8 6ut. AnanasoH uncna 1-255. Habop nogaepxusaemsix MNML6806-03M
YHKUWMIA onucaH B pasaene « PyHKLUM KOHTpons  06paboTkM AaHHbIX».

Korga nog4ymMHeHHbIM OTBEYaeT rmaBHOMY, OH UCMOMb3yeT none koga yHKuMM Ans dpukcaumm owmbdkn. B
cry4ae HOpMarnbHOro oTBeTa MOAYMHEHHbIN NOBTOPSAET OPUrMHANbHBIA KOA yHKUMKW. Ecnn nmeet mecTo
owmnbka, Bo3BpaLLaeTcs Koa pyHKUMKM C yCTaHOBMIEHHbIM B 1 cTapLunm 6mutom.

Hanpumep, coobLieHne oT rmaBHOro NOAYUHEHHOMY NpoYUTaTh rPYNny PErmcTpoB MMEET CNeayoLnA KoL,
yHKUNN:

0000 0011 (03h) Ecnn nogynHeHHbIN BbINONHUN 3aTpeboBaHHOe aencTere 6e3 owmnbkn, OH BO3BpaLLaeT
Takom xe kog. Ecnu nmeet mecto owmnbka, TO OH BO3BpaLLaET:

1000 0011 (83h) B gobaBneHue K nameHeHnto koga PyHKUUN, NOAYMHEHHbIV pa3MeLLaeT B None AaHHbIX
YHUKanNbHbIA KO, KOTOPbIA FOBOPUT FMaBHOMY, Kakas UMEHHO OLLIMOKa NPoM3oLLIa U NPUYMHY OLLNGKN.

COAEPXAHUE MONA OAHHBLIX

Mone AaHHbIX B COOOLLEHWM OT FNABHOMO K MOAYMHEHHOMY COAEPXMUT OOMOMHUTENBHYID WHGOPMaLWUIo,
koTopasi HeobxoaMmMa MOAYMHEHHOMY [As1 BbIMNONHEHUS Yka3aHHOW yHkuun. OHO MOXeT coaepXkaTb
agpeca perucTpoB UM BbIXOAOB, UX KONUYECTBO, CYETYMK NepeaaBaeMbix 6aNToOB AaHHbIX.

Hanpvmep, ecnv rmaBHbIN 3anpalimMBaeT Y NOAYNHEHHOIO NpoYnTaTh rpynny perncTpos (kog dyHkuumn 04h),
none AaHHbIX COAEPXWUT aapec HayanbHOro perucTpa M KonmyecTBO PeructpoB. Ecnv rmasHbI xoueT
3anucatb rpynny pernctpoB (kog dyHkuum 10h), none AaHHbIX COAEPXUT aapec HavarbHOro perucrpa,
KONMMYeCTBO PErmcTpoB, CHETUUK KonnyecTsa 6anToB AaHHbIX U AaHHbIE ANS 3anNUCy B perncTpbl.

Mone gaHHbIX MOXET He CyLLEeCcTBOBaTb (MMETb HYNeBY ANNHY) B ONpeaeneHHbIX TUnax CoobLLEHMIA.

COLEPXAHME MONA KOHTPOJIbHOW CYMMb

Koroa wcnonbayetca RTU-pexum, nomne KOHTPOSNIbHOW CYyMMbl COOEPXUT 16-TM OUTOBYIO BEINUYMHY.
KoHTponbHas cymma siBnsetca pesynbTatoM BbluncrneHus Cyclical Redundancy Check cgenaHHoro Hag
cogepxaHmeM coobueHuns. CRC gobaBnsaeTcst kK cOOOLeHNo NocneaHnm nonem mnagawmm 6antom Bnepega.

®OPMAT NEPEOAYU CMMBOIIOB

Mepenava cMBOMOB MAET Mraawnm 6UToM Briepen.

®OPMAT KAXOOI0 BEAVNTA B RTU-PEXWME

Cuncrema KoampoBku: 8-mu butoBasi oBOMYHAS, LWeCTHaaLaTepmyHas
0-9, A-F
[Be wecTHaguaTepunyHble UMpbl cogepxaTtca B
Kaxxaom 8-mu butoBom 6arTe coobLlueHus.

HasHaueHne OuTOB: 1 cTapToBbIli GUT
8 OUT AaHHbIX, MNaALWMM 3HaYalLMM pas3psifoM Brepes
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1 61T napuTeTa C KOHTPOSIEM YETHOCTH
1 cTonoBbIN 6UT

crapr | 1 | 2 | 3 [ 4|5 ] 6 | 7 | 8 [ naputer cTon

METO[Obl KOHTPOJ1A OWMNBOK

KoHTponb naputeta u KOHTponbHas cymma. [[MaBHOe U NogYNMHEHHOE YCTPOWUCTBA NPOBEPSIOT Kaxabli 6anT
n BCcé coobuleHne B npouecce npvema. Ecnu noguvHeHHbI OOHapyxmn owunbky nepegayun, TO OH He
dopMMpyeT OTBET rMaBHOMY.

KOHTPOIb MAPUTETA

YcTponctea mncnone3yoT YE€THbIN (Even) naputet. Hanpumep, 8 6ut RTU dpenma cogepxat 6utsl 1100
0101. O6Lwee konmyecTBO eanHnl — 4. byt naputeTta 6yaeT paseH 0, Tak 4YTOObI 06LLEE KONMMYECTBO €ANHNL
BMecCTe ¢ BUTOM naputeTa ObISIo YETHLIM YNCITOM.

KOHTPOJIbHAA CYMMA CRC

KoHTponbHas cymma CRC coctout n3 gByx 6ant. KOHTpombHas cymMma BbIMMCIISETCS nepeaaroLym
yCTpoOWCTBOM M gobaBnsetcs B koHel coobuieHuns. MNMpuHumarolee yCTPOMCTBO BbIMMCISET KOHTPOMbHYHO
CyMMY B npouecce npuema u cpaBHuBaeT ee ¢ nonem CRC npuHaTOro coobLueHuns.

CYeTunK KOHTPOSbHON CyMMbl NpeaBapuTenbHO MHUUManuanpyetcs yucnom OXFFFF. Tonbko BocemMb GUT
[aHHbIX WUCMOMNb3YIOTCA OIS BblYMCIEHUST KOHTPOMbHOW cyMMbl CRC. CTapT u cTon 6uthl, 6UT naputeTa,
€CIW OH UCMNONb3YETCS, HE YYUTLIBAIOTCSA B KOHTPOJSIbHOM CyMME.

Bo Bpems reHepaumm CRC kaxgpii 6anT cooblieHnst cknagpiBaetcs no ucknovarowemy WA ¢ Tekywmm
COLEPXNMbIM PErUCTPa KOHTPOSbHOM CyMMbl. Pe3ynbTaT caBuraeTcs B HanpasreHuv mnaglero éura, c
3anofHeHneM Hyrnem crtapliero 6uta. Ecnn mnagwwum 6uT paBeH 1, To npousBoanTca ncknovarowee UITA
COLEPXNMOro permctpa KOHTPOJSIbHOW CyMMbl M onpegeneHHoro yicna. Ecnv mnagwwii 6ut paeeH 0, TO
nckntovatowee NI He penaeTcs.

Mpouecc caBura noBTOpsieTcss BoceMb pa3. lMocne nocnegHero (BOCbMOrO) casura, crnegywoowmn 6ant
cknagbiBaeTcs C TeKylleh BeNMYMHOM PEerucTpa KOHTPOSMbHOW CYMMbl, U MpOUEecc cABUra MOBTOPSAETCS
BOCEMb pa3, Kak onucaHo Bbiwe. KoHeYHoe copepkaHue peructpa U ectb KoHTponbHas cymma CRC.



®YHKLUUN KOHTPOJIA U OBPABOTKU OAHHbIX ML6806-03M

Mopnepxuaemsble MLIE6806-03M dyHKuMKM NpuBeaeHbl B Tabnuvue 1.

Tabnuua 1

Kog dyHkumm Onuncanune

01h YUTteHue BbixogoB TY

02h YUrteHne Bxogos TC

03h UTeHune prKcMpoBaHHbLIX PErMCTPOB
04h YUTteHne perncrtpos

05h YcTaHoBKa egnHUYHOro Bbixoga TY
06h 3anncb B eQUHUYHBIN PErncTp

07h UTteHue peructpa crartyca

08h DYHKLNA OMarHoCTuKm

OFh YcTaHOBKa HECKONMbKMX BbIXxogoB TY
10h 3anucb HECKOMNBbKMX PErMCTPOB

14h YUTteHune xXypHanos

2Bh/0Eh 3anpoc ngeHTudukaumm

01H YTEHWE BbIXOOOB TY
®yHKUMA «YTeHne BbixoAoB TY» MCMonb3yeTcs Ans CYATbIBAHWS COCTOSIHWA BbIXOAOB TeneynpasneHus.

3anpoc coaepXunt agpec HavyanbHOro BbIXOA4a M KONMMYECTBO BbIXOA0B ANs YTeHus. Beixogbl TY agpecytotcs
C Hyns: BbIxogbl 1-16 agpecytotca kak 0-15. Agpeca 8-15 cooTBeTcTBYIOT Bbixogam TY, 3adhUKCUPOBAHHBIM
dyHKumen 06h.

3anpoc

Koa dyHKuum 1 6ant 0x01

CrapToBbIt agpec 2 banTa 0x0000 — 0x000F
KonnyectBo 6utos 2 banTta 1-16

OTBeT

Kog dyHKkumm 1 6ant 0x01
KonnyectBo 6ant 1 6ant 1-2%

3HauyeHust butoB 1- 2 6ant*

* Konun4yecTBo 3anpalunBaembix OMTOB / 8, OKpYrnéHHoe A0 LIenoro BBepX

CoobuweHue 06 owmnbke

Kop owmnbkun 1 6ant 0x81

MpuymHa ownbkm 1 6ant 02 unmn 03

CocTtosiHue BbixogoB TY nepepaétcs, kak oauH Bbixod TY Ha 6uT.

Mpumep. 3anpoc ans yteHns Boixoga TY1.

3anpoc OtBeT

Mone Hex Mone Hex
Anpec 01 Anpec 01
Koa cyHKumum 01 Koa cyHKumMm 01
HavanbHbIl agpec CT. 00 Kon-Bo 6ant 01
HavanbHbIh agpec mn. 00 3HaueHwue permcTpa CrT. 01




3anpoc OtBeT

Mone Hex Mone Hex
Kon-Bo 61TOB CT. 00 CRC cr. 90
Kon-Bo 6utoB mn. 01 CRC wmn. 48
CRCcr. FD

CRC wmn. CA

TY1 BKntoYeHoO.

Ecnn Bo3Bpawaemoe KonuyectBo OMTOB He KpaTHO 8, TOo ocTaBwuecss OuTbl B nocriegHem Oawnte
coobueHuna 6yayT yctaHoBneHbl B 0. CYETYMK BanT cogepxut konudecTso Gant, nepefaBaeMbix B none
OaHHbIX.

02H YTEHWE BXOOOB TC
®yHKUMS «YTeHne Bxogos TC» ncnonb3yeTcs AN CYUTbIBAHUS COCTOSAHUS BXOAOB TerecurHanuaasmm.

3anpoc cogepxuT agpec HavanbHOro BXOAa M KONMMYECTBO BXOAOB ANndA uTeHus. Bxogbl TC agpecytotes ¢
Hyns: Bxogbl 1-8 appecytotca kak 0-7. Mo agpecam 8-15 pacnonoxeHbl Te xe TC, Tonbko
3admkcnpoBaHHble o komaHge 06h.

3anpoc

Kon doyHKuMnm 1 6ant 0x02

CrapToBblli agpec 2 banTa 0x0000 — Ox000F
KonnyectBo 6utos 2 banTta 1-16

OTBeT

Koo cyHKuum 1 GanT 0x02
KonnuyectBo 6ant 1 6ant 1-2*

3HavyeHuns butos 1- 2 6ant*

* KonnyecTBo 3anpaluvBaembix 61MToB / 8, OKpyrnéHHoe A0 Lienoro BBepx

Coo06LeHue 06 owmnbKe

Kopn owmnbku 1 GanT 0x82

MpuumHa ownbkm 1 6ant 02 nnn 03

CoctosiHue BbixogoB TC nepepaétcs, kak ogunH Bbixog TC Ha 6uT.

Mpumep. 3anpoc onsa YteHusa 16 guckpeTHbIX BxoaoB. lNepBble 8 Tekywmne TC, ocTanbHble (PUKCUPOBAHHbLIE.

3anpoc OtBeT

Mone Hex MNone Hex
Anpec 01 Anpec 01
Kon doyHKumn 02 Kop doyHKuum 02
HavanbHbI agpec cT. 00 Kon-Bo 6ant 02
HavanbHbI agpec mn. 00 [aHHble 00
Kon-Bo 61TOB CT. 00 [aHHble 00
Kon-Bo 6utoB mn. 10 CRCcr. B9
CRCcr. 79 CRC mn. B8
CRC wmn. C6

03H UTEHWNE ®NKCNPOBAHHbLIX PETCTPOB
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PyHKuMA  «YTeHne UKCMPOBaAHHBLIX PErMcTPpoOB» WCMOMb3YeTCsl Ans  cuMTbiBaHus peructpoB 1L,
3adhuKCcnpoBaHHbIX hyHkLmMern 06h. Agpeca permcTpoB npueegeHsl B Tabnuue 3.

3anpoc COOEPXNT HOMEP Ha4valibHOIro perncrtpa un KoJindeCcTtBo PErmcTpoB Alid YTEeHUA.

[laHHble perncTpoB B OTBETE NepeaalnTcs Kak ABa 6anTta Ha perncTp. [ns kaxgoro permctpa nepebin 6ant
COOepXuT cTaplumne 6utbl, BTOpon 6anT cogepxmTt mnagwme onthbi.

3anpoc

Kon dbyHKLMM 1 6ant 0x03

CraptoBbii agpec 2 banTa 0x0000 — OXFFFF
KonunyecTtBo pernctpos 2 6anTa 1-125 (0x7D)
OTBeT

Kon doyHKuMM 1 6ant 0x03
KonunyecTtso Gant 1 6ant 2 X N*

3HaveHuns perncTpos N* x 2 6avita

*N = konnyecTBO pPerucTpos

Coob6LeHune 06 omnbKe

Kopn owmnbku 1 GanT 0x83

MpuymHa ownbkm 1 6ant 02 vinn 03 nnn 04

Mpumep. 3anpoc Ans yYTeHUss 3 perncTpoB MrHOBEHHbIX (PUKCUPOBAHHLIX 3HAYEHWU aKTMBHOW MOLLHOCTMU
¢as A, B, C.

3anpoc OtBet
Mone Hex Mone Hex
Anpec 01 Anpec 01
Koo cyHKuum 03 Koa cyHKuum 03
HavanbHbI agpec CT. 00 Kon-Bo 6ant 06
HavanbHbIn agpec mn. 07 3HauveHune pernctpa cT. 00
Kon-Bo permcTpos CT. 00 3HauyeHune pernctpa mn. |65
Kon-Bo permctpoB M. 03 3HauyeHne perncrpa cr. 00
CRC cT. E5 3HayeHue peructpa mn. |66
CRC mn. CA 3HayeHwue perucTpa CT. 00
3HaueHue peructpa mn. |00
CRC cr. 8D
CRC mn. 62

Copepxumoe peructpa 0x0007 - MrHoBeHHast akTmBHasi MowHocTb ¢asbl A (Pa) - nmeeT 3HauyeHne
0x0065 (101)

Copepxumoe peructpa 0x0008 - MrHoBeHHast akTuBHasi MowHoOCTb ¢as3bl B (Pb) - nmeer 3HauyeHwne
0x0066 (102)

Copepxumoe permctpa 0x0009 - MrHoBeHHast akTvBHasi MowHocTb ¢asel C (PC) - nmeeT 3HayeHue
0x0000 (0)

04H YTEHWE PETNCTPOB

(DyHKLI,l/IFl «YTeHune perncTpoB» UCNONb3yeTcAa OJid CHUTbIBaHUA PErncTpoB |-|L||, coaepxawux 3HaydeHud
napameTpoB, yKa3aHHbIX B Tabnuue 3.

Sanpoc COAEPXNT HOMEP Ha4varnbHOIo perncrtpa un KoJin4ecTtBO PErMCTPOB A4 YTEHUA.



[aHHbIe perncTpoB B OTBETE NepenarTcs kak Aa 6anTta Ha perncTp. [Ansa kaxgoro peructpa nepsbii 6anT
COAEPXUT cTaplimne 6uThbl, BTOPOK GanT coaepxuT mnagwmne outbl.

3anpoc

Kon doyHKuMm 1 6ant 0x04

CrapToBbii agpec 2 banTa 0x0000 — OXFFFF
KonunyecTtso pernctpos 2 GawnTta 1- 125 (0x7D)
OTtBeT

Kon dbyHKLMM 1 6ant 0x04
Konu4yectso 6ant 1 6ant 2 x N*

3HayeHus1 perncTpos N* x 2 6avta

*N = KonnyecTBO perucTpos

Coob6LeHune 06 owmnbke

Kop owmnbkun 1 6ant 0x84

MprynHa owmnbKm 1 6ant 02 unun 03 unu 04

Mpumep. 3anpoc ans yteHuss 1 peructpa «MrHOBeHHOe AEWCTBYlOLLEE 3HA4YeHne HanpshkeHuss gasbl A

(Ula)»

3anpoc OtBet

Mone Hex Mone Hex
Appec 01 Appec 01
Kon doyHKUMM 04 Kog doyHKLum 04
HavanbHbIi agpec CT. 02 Kon-Bo 6ant 02
HavanbHbIi agpec mn. 00 3HaueHne permcTpa Cr. 00
Kon-Bo perncTpos cT. 00 3HayeHue peructpa mn. |02
Kon-Bo pernctpos M. 01 CRCcr. 38
CRC cT. 30 CRC mn. F1
CRC mn. 72

Cogepxumoe pernctpa 0x0200 nmeet 3HaveHme 0x0002.

05H YCTAHOBKA EAVHNYHOTIO BbIXOOA TY

(DyHKLI,VIFl ncnonb3dyetcd aOnd yCTaHOBKM €OMHUYHOIo  BbIXOO4a  TeneynpasfieHnA B COCTOAHUE
BKIHOYEHO/BbIKITHOHYEHO. |_|pl4 LLIl/IpOKOBeLU,aTeJ'IbHOﬂ nepenade (byHKLI,VIFI yCTaHaBnMBaeT BCE BbIXOAbl C
AaHHbIM agpecoM BO BCeX NOAYNHEHHbIX YCTpOIZCTBaX.

3anpoc cogepxut Homep Bbixoga TY ana ycrtaHosku. Beixogbl TY agpecytoTcs ¢ Hynsa: Bbixoabl 1-8
agpecyeTcs kak 0-7.

CocTosiH1e, B KOTOpOEe HeoBXOAMMO YCTaHOBWUTb BbIXOZ OMUCLIBAETCS B Mnofie AaHHbiX. 3HaveHne OxFFOO0
COOTBETCTBYET BKIoYeHM0. 3HauyeHne 0x0000 CoOTBETCTBYET BbIKITOUEHMIO.

3anpoc

Kog cdyHkumm 1 6ant 0x05

Appec Bbixoaa 2 bavita 0x0000-0x0007
[laHHble 2 banTta 0x0000 nnm OxFFOO
OTtBeT

Koa doyHKumn 1 6ant 0x05

Agpec Bbixoga 1 6ant 0x0000-0x0007
JaHHble 1 6ant 0x0000 unn 0xFFO0O0
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Coob6uweHue 06 owmnbke

Kop owmnbkun 1 6ant 0x85

MprynHa owmnbkm 1 6ant 02 unun 03 unun 04

Mpumep. Brnounts TY1.

3anpoc OtBet

Mone Hex MNone Hex
Anpec 01 Anpec 01
Koa cyHKumnm 05 Koa cyHKLmuK 05
Apnpec TY cT. 00 Agpec TY cT. 00
Apnpec TY mn. 00 Agpec TY mn. 00
[aHHble cT. FF [aHHble cT. FF
[aHHble mn. 00 [aHHble mn. 00
CRC cT. 8C CRC cT. 8C
CRC wmn. 3A CRC wmn. 3A

TY1 BKntoYeHo.

HopmanbHbIV OTBET NOBTOPSET 3anpoc.

06H 3AMUCb B EAVNHUNYHbLIA PETUCTP

OTa yHKUMSA Mcnonb3yeTca Ans 3anvMcyM OOHOro peructpa B yAanéHHOM YCTPOWCTBE. 3anpoc COOEpXUT
agpec peructpa M 3HayeHue, KOTopoe AONMKHO OblTb 3anmncaHo. HopmanbHbI OTBET — 3X0 3anpoca -
BO3BpaLLaeTcs Nnocne Toro Kak CoaepXuMoe pernctpa B yaanéHHOM KOHTponnepe nepesanncaHo.

3anpoc

Kog dyHkumm 1 6ant 0x06
Appec peructpa 2 banTa OXXXXX*
3HayeHune peructpa 2 banTa OXXXXX*
OTtBeT

Koa dyHKuum 1 6ant 0x06
Appec pernctpa 2 banTa OXXXXX*
3HayeHue perncTpa 2 banTa OXXXXX*
Coo06LeHue 06 owmnbKe

Kop owmnbkun 1 6ant 0x86
MprynHa owmnbKm 1 6ant 02 unun 03 unu 04

*[lonycTumble aapeca 1 3Ha4YeHus perncTpoB Ansi 3annucu

Anpec

Hencteune

Bo3MoKHble 3Ha4YeHNS

0x0100 — OxO1FF

KapTa permctpos

0x0200 — Ox02FF

0x1000 — 0x103F

KOHUrypaums yctaBok

ctpyktypa UST_CONFIG

0x1040 — Ox104F

KoHurypaumua TY

cTpyktypa TU_MASK

0x1100 — 0x1101

KOHUrypaums ycTponctea

cTpyktypa SENSORCONFIG

0x7FDO — 0x7FD1

naposb Ha yCTaBKK

0x00000000 — OxFFFFFFFF

0x7FD2 — 0x7FD3

naposb Ha CUETUMKMN U XypHarnbl

0x00000000 — OxFFFFFFFF

0X7FEO ycTaHoBka TY 0x0000 — OX000F"
Ox7FE1 3alUTHBIN perncTp Ansa yctaHosku TY 0x0039
OX7FE2 Bpems yaepxaHus TY1, ¢ 0-255
Ox7FE3 BpeMms yaepxaHus TY2, ¢ 0-255
Ox7FE4 Bpems yaepxaHus TY3, ¢ 0-255
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Agpec Hencteune Bo3MoxHble 3Ha4YeHus
Ox7FES5 Bpems yaepxaHua TY4, ¢ 0-255
0x8000 dukcaums aaHHbIX 0x000F
0x8001 cbpoc perncrTpa coCcTosHUSA 0Ox000F
0x8002 cbpoc pernctpa-3awénkm TY 0x000F
0x0000 (agpec)
0x0001 (ckopocCTb, NapuUTET)
paspelueHne yCTaHOBKN napameTpa, 0x0002 (ycTaBka)
0x8010 cbpacbiBaeTcsa nocne 3anvcy noboro 0x0003 (naporb)
napameTpa Unu YTeHus AaHHbIX 0x0004 (npoTokon)
0x0005 (oumcTka CHETUMKOB U
XypHarnos)
0x8011 yCTaHOBKa agpeca yCTponcTea 0x0001 — OxO0F7
0x0001 (19200 6wuT/c)
0x0002 (9600 6uT/c)
0x0003 (4800 6uT/c)
0x8012 yCTaHOBKa CKOPOCTU TEKYLLEero kaHana 0x0004 (2400 burlc)
0x0005 (1200 6uT/c)
0x0011 (38400 6wuT/c)
0x0012 (57600 6uT/c)
0x0013 (115200 6uT/c)
0x8013 yCTaHogKa npoToKona uHTepdgenca tekywero | 0x0001 (FT3)
KaHana 0x0002 (Modbus RTU)
0x0000 (no ymonyaHuio)
lerap 1 [2]3]4]5]6]7]8]uer]cron]
1-8-Even-1
0x0001
|CTapT|l|2|3|4|5|6|7|8|H6H|CTOI'I|
1-8-Odd-1
0x8014 ycTaHoBka bvta naputeta
0x0002
|CTapT| 1 | 2 | 3 I 4 I 5 | 6 I 7 | 8 |CTOI‘I|CTOI‘I|
1-8-NoParity-2
0x0003 (He ctaHaapT Modbus)
|CTapT|lI2|3|4|5|6|7|8|CTOI‘I|
1-8-NoParity-1
0x801F CMHXPOHM3aLWsi BpeMeHN® 0x000F
0x8020-0x8023 yCTaHOBKa BpeEMEHU cTpykTypa CP56
0x8024 cbpoc c4EéTUnKoB :aHeprMVI4 0Ox000F
0x8025 c6poc cuétymkos TC* 0X000F
0x8026 oumncTKa >+<ypHar|a4 HOMep XXypHana

0x8027—-0x8029

YCTaHOBKa AaT CMeHbl Ce30HOB

ctpyktypa SENSORSEASON

'3anuch 18 COOTBETCTBYIOLLMIA OUT permctpa BkntovaeT TY, 3anuck 0 - BbIKMOYaeT.

2Henocpe,cl,CTBeHHo nepeq M3MeHeHMeM napameTpa (Hanpumep, CKOpOCTM) HEOOXoaMMO NpenBapUTENnbHO

3anucaTb COOTBETCTBYIOLLYHO KOHCTAHTY (Hanpumep, 1 anga ckopoctn) B permctp 0x8010.

3BbINOMHAETCS C HAXATOW KHOMKOW .

*CM. «OUnCTKa CHETUMKOB 3Hepruu, cyétumkoB TC 1 XKypHanoB».

5KomaHp,a luMpoKoBeLlaTensHas — oTcbinaetca no agpecy 0x00 (Bcem nogkmoyeHHbiM [1L). Mo aton
KOMaHge cOpacbiBalOTCS CHETYMKU CEKYHA U MUNNUCEKYHO. Ecnn B MOMEHT nonyyYeHus kKomaHabl 3Ha4YeHue
cyeTyMKa cekyHa MeHblie 30, TO MPOMCXOAUT NPOCTO oYnLLEeHNe, ecnn Gonblie Nn6o paeHo 30, TO CHETUUK
CEeKYH[, OuULLLaeTCs, a CHETUYMK MUHYT yBenuumBaeTca Ha 1. Ecnv komaHga nogaHa Ha 59 unu 0 MuH, TO OHa

OyaeT NpourHopMpoBaHa.
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Mpumep. BoinonHeHne ukcaumm Bcex permctpos Tabnuubl 3.

3anpoc OtBet

Mone Hex MNone Hex
Anpec 01 Anpec 01
Koa cyHKumnm 06 Koa cyHKLmuK 06
Anpec peructpa cT. 80 Anpec peructpa cT. 80
Appec perncrpa mn. 00 Appec pernctpa mn. 00
3HayeHune perncrpa Cr. 00 3HaveHune perncrpa Cr. 00
3HaueHne peructpa mn.  |OF 3HaueHue peructpa mn.  |OF
CRC cT. EO CRC cT. EO
CRC wmn. OE CRC mn. OE

0x8000 — Agpec peructpa ukcaumm gaHHbIX

0x000F — Macka puKcupyembiX gaHHbIX

07H UTEHWE PETUCTPA CTATYCA

OT1a dyHKUMA MCnonb3yeTcsa AN YTEHUS BOCbMW CTaTyCHbIX OUTOB B yAané&HHOM yCTponcTBe. HopmManbHbIN
oTBeT cogepxut 1 6anT cTaTtycHoro perucrpa.

3anpoc

| Koa cdyHkumm 1 6ant 0x07
OTtBeT
Koo cyHKuum 1 GanT 0x07
[aHHble peructpa 1 6ant 0x00 — OxFF

Coo06LeHue 06 oLmnbKe

Kopn owmnbku 1 GanT 0x87

MprynHa owmnbKm 1 6ant 04

BanT peructpa ctaTtyca paBeH mnagwemy 6anty B ctpyktype SENSORSTATE

I'Ipumep 3anpoca Ha YTeHne CTaTyCcHOro permcrtpa

3anpoc OtBeTt

Mone Hex Mone Hex

Anpec 01 Anpec 01

Kon cbyHKLMM 07 Kon coyHKLum 07

CRC crT. 41 [aHHble pernctpa C1

CRC wmn. E2 CRC crT. E3
CRC wmn. A0

0xC1 - gaHHble perncTpa CoCTosiHUS.

08H YTEHWE PETUCTPOB ANATHOCTWKN

OT1a yHKUMs obecneuvBaeT MPOBEPKY KOMMYHMKALMW MeXAy rMaBHbIM U MOAYMHEHHBIM U BbIABNSET
BHYTPEHHMWE OWMNBKM B nogyunHEHHOM. LLinpokoe BellaHue He nogaepxmnBaeTcs.

dyHkuMa ucnonb3yeT ABa Oanta kopja noAadyHKUMM B 3anpoce Ans onpedeneHus Tuna SUarHOCTUKM.
MoaumHEéHHBIN Bo3BpaLlaeT oba koga dyHKUMM 1 NogdYHKUUKN B OTBETE.
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3anpoc

Kon doyHKUMM 1 6ant 0x08
Kon nogdyHkLmm 2 banTa 0x00XX*
None paHHbIX 2 banTa

OTBeT

Kon dbyHKLMm 1 6ant 0x08
Kon nogdyHkumm 2 banTa 0x00XX*
[None gaHHbIX 2 banTa

*cM. B Tabnuue anarHoctnyeckux nogdyHkumnn gpyHkumm 08

Coob6LeHue 06 owmnbke

Kopn owmnbku 1 GanT 0x88

MprynHa owmnbKm 1 6ant 01 wnmn 03 unu 04

Tabnuua gnarHoctTuyecknx NnoAMYHKUMN pyHkumnn 08

Kog nmogdyHkumm (Dec) lMpumeHeHue

00 3X0, BO3BpaLLaeT NPUHATbIE JaHHbIE

01 nHuunanusaumns UART

02 BO3BpalLlaeT perncTp AuarHoCTUKU

04 nepeBoauT B PEXUM NPOCNYLUNBAHUSA CETU

10 O4UCTKA CHETYMKOB 1 perncTpa AMarHoCTUKm

11 BO3BpALLAET CHETUMK MPUHATBLIX COOOLLEHNI

12 BO3BpallaeT cyeTumk owmbok CRC u naputeta

13 BO3BpaLLiaeT CYETUMK HEMPaBUIIbHbLIX 3aNpoCoB

14 BO3BpaLLlaeT CYETUMK 3anpOCOB YCTPOMCTBA U LUMPOKOBELLATENbHbIX 3anpoCcoB
15 BO3BpaLLlaeT cCYeTUMK 3anpocoB 6e3 oTBeTa

16 Bo3BpaLlaet cyetumk NAK

17 BO3BpaLLlaeT CYETUMK OTBETOB «3aHAT»

18 BO3BpaLLlaeT cCYeTUMK OLIMOOK nepenonHeHunsa bydepa

20 ouMLLI@eT cYeTUMK 1 chnar owmbok nepenonHeHnst dydepa

00 BosBpalyaeT npuHATble AaHHble. OTBET AEHTUYEH 3anpocy.

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

0000 JTiobble 2 GanTa lMoBTOp AaHHBIX 3anpoca

01 WHuuunanusmpyetca UART, BCe KOMMYHMKAUMOHHbIE CHETUMKM ouuwaroTcd. Ecnu nopt HaxoguTcsa B
pexvMe NpocnyLnBaHUSA ceTn, TO OTBET He BO3BpAaLLaeTCsl, HO MOPT NepexoauT B 00bIYHbIA pexuMm. Ecnn
none gaHHbIx cogepxut FFOOh, To nponcxoanT 04MCTKa KOMMYHUKaLMOHHOMO XXypHara cobbITuiA.

MoadyHKUMA Mone paHHbIX (3anpoc) Mone gaHHbIX (OTBET)
0001 00 00 MoBTOp AaHHbIX 3anpoca
0001 FF 00 MoBTOp AaHHbIX 3anpoca

02 BosBpalllaeT cogepXumoe pernctpa avardoctuku. Mnagwuii 6anT peructpa AMarHOCTUKWU paBeH GanTy
perucTpa ctatyca yctpoinctea. CTaplunii 6anT coaeput 4ononHuTenbHble dnary CoCTOSHUA YCTPOWCTEA.

MoadyHKLmMA lMone pgaHHbIX (3anpoc) lMone gaaHHbIX (OTBET)

00 02 00 00 Cogepxunmoe perucrpa cratyca

04 YcrtaHaBnuMBaeT YCTPOWCTBO B pPexXuMM MpocnywmBaHua cetu. Bce coobuieHus, apgpecyemble
NOAYMHEHHOMY MIW LUMPOKOBELLIATENbHO, OTCNEXUBAKTCS, HO HE BhINOJTHAETCS HUKAKUX OENCTBUIA U OTBETHI
He BO3BpallaTcsa. Tonbko ogHa yHKUMS MOXeT ObiTb BbiMonHeHa — pectapT UART, 4TO BepHET
YCTPOWCTBO B HOPMaIIbHbIN PEXUM.

MoadyHKUMA Mone gaHHbIX (3anpoc) Mone gaHHbIX (OTBET)

00 04 00 00 He BO3BpalLaeTcs
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10 OumcTka BCEX CHETUMKOB M perncTpa anarHoCTuKu

MoadyHKuMSA Mone paHHbIX (3anpoc) [Morne gaHHbIX (OTBET)

00 0A 00 00 3OXO0 OaHHbIX 3anpoca

11 BosBpalyaeT CYETYMK MPUHSATBIX COOBLLEHWUI A nocne nocnefgHero pectapta UART, onepaumy OYMCTKU
CYETYMKOB UM BKITOYEHUS MUTaHWSI.

MoadyHKUMA Mone paHHbIX (3anpoc) [Mone gaHHbIX (OTBET)

00 0B 00 00 CUYETUMK NPUHSATBIX COOBLLEHNI

12 BosBpauwlaeT cuyétunk owmbok CRC nocne nocrnegHero pecrapra, onepaumm OYUCTKU CHETYUKOB UMK
BKITIOMEHUSI NUTAHWUS.

MoadyHKUMA Mone paHHbIX (3anpoc) Mone gaHHbIX (OTBET)

00 0C 00 00 CyéTymnk owmbok CRC

13 BosBpaliaeT CYéTumnk cooblieHnn o6 owmbkax, HacHYMTaHHbIX NOcne MOoCrnedHero pectapra, onepauum
OYMCTKM CHETUMKOB UMM BKITIOYEHUS NMUTAHUS.

MopdyHKLMSA Mone paHHbIX (3anpoc) [Mone gaHHbIX (OTBET)

00 0D 00 00 CUéTuUMK HenpaBuUIbHbLIX 3aMpoCcoB

14 BosBpallaeT CYeTyYMK 3anpocoB, aApPEecOoBaHHbIX YCTPOMCTBY U LUMPOKOBELLATesSIbHbIX 3anpocos,
HacuMTaHHbIX Nocre NocneaHero pectapTa, onepauuy O4YNCTKM CYETUYMKOB UMW BKITHOYEHWUS MUTaHWS.

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

00 OE 00 00 CuéTumnk 3anpocos

15 Bo3Bpau.|,aeT CYEeT4HMK 3anpocos FIO,D,‘-II/IHéHHOMy, KOTOpble ocCTalinCb 06e3 oTBeTa, HacuYUTaHHbIX Nocrne
nocnegHero pecrtapta, onepaunn O4UCTKU CYETYMKOB UNW BKINKOYEHUSA NUTAHUSA.

MoadyHKLmMA Mone gaHHbIX (3anpoc) [Mone pgaHHbIX (OTBET)

00 OF 00 00 CuéTtunk 3anpocoB 6e3 oTBeTa

16 BosBpawaet cyeTumk CoobLLEHNIN, aApeCOBaHHbIX YCTPOWCTBY, ANs KOTOPbIX Obln BO3BpaLLEH OTBET C
coobueHnem o6 owmnbke Tuna Negative Acknowledge (NAK)

MoadyHKUMA Mone gaHHbIX (3anpoc) Mone gaHHbIX (OTBET)

00 10 0000 CuéTtunk NAK

17 BosBpalyaeT CYETUYNK OTBETOB «3aHAT»

MoadyHKUMA Mone gaHHbIX (3anpoc) Mone gaHHbIX (OTBET)

0011 00 00 CYETYMK OTBETOB «3aHAT»

18 BosBpallaeT cyeTumk owmbok nepenonHeHms bydepa

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

00 12 00 00 CuéTuunk nepenonHeHus

20 OuuLaeT CYETUMK NepenonHeHnn u pnar ownbok nepenonHeHnst bydepa

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

00 14 00 00 0000

OFH YCTAHOBKA HECKOJIbKMNX BbIXOOOB TY

dyHKUMA yCTaHaBnMBaeT KaxAbli Bbixod TY B OOHO M3 COCTOSIHUA BKIHOYEHO/BbIKMOYEHO. [lpu
LUMpOKOBeLLaTENbHOM nepefade yHKUMS YCTaHaBNMBaET MOA4OOHbIE BbIXOAbl BO BCEX MOAYUHEHHbBIX
YCTPOWMCTBAX.

3anpoc copepXuT cTapToBbiv Bbixod TY Ans yCTaHOBKM U none AaHHbIX. Beixogbl TY agpecyloTcs ¢ Hyns:
Bbixoabl 1-8 agpecyeTcsa kak 0-7. CocTosiHMe, B KOTOpOe HeobXoOuMO YCTaHOBUTb BbIXOAbl, HauMHasi co
CTapToBOro, nepenaércsa B None AaHHbIX. ‘1’ B COOTBETCTBYHOLEN GMTOBOM NO3ULUKN O3HAYaeT BKITOYEHME
TY. ‘0’ — BblkntoyeHue TY.
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3anpoc

Kon doyHKUMM 1 6ant OxO0F
CrapToBbIt agpec 2 banTta 0x0000-0x0007
KonuyectBo BbIXO0B 2 banTta 1-8
KonnuyectBo 6ant 1 6ant 1-2*
CocTosiHME BbIXOA0B 1-2*

* KonnyecTtBo BbIxoAoB / 8, OKpyrnéHHoe 40 Lernioro BBEpX

OTBeT

Kon doyHKuMM 1 6ant OxO0F
CrapToBbii agpec 2 banTa 0x0000-0x0007
KonuyectBo BbIXO0B 2 banTta 1-8
CoobuweHue 06 owmnbke

Kopn owmnbkn 1 6ant Ox8F

MpuymHa ownbkm 1 6ant 02 vinn 03 nnn 04

Mpumep. TY1, TY2 — BkntounTtb, TY3, TY4 — BbIKMOYNTD.

3anpoc OtBet

Mone Hex MNone Hex
Anpec 01 Anpec 01
Koa cyHKumnm OF Koa cyHKLUmum OF
Appec TY cr. 00 Appec TY cr. 00
Agpec TY mn. 00 Agpec TY mn. 00
Konu4yecTtso cT. 00 Konun4yecTtso cT. 00
Konnyectso mn. 04 Konnyectso mn. 04
KonuuyecTBo 6anT. 01 CRC crT. 54
CocTosiHMe BbIXOO0B 03 CRC mn. 08
CRCcr. 7E

CRC wmn. 97

HopmanbHbI OTBeT BO3BpallaeT agpec yAanéHHOro YCTPOWCTBa, KOA (OYHKUUW, HadvanbHbIA agpec u
KONNYeCTBO YCTaHOBIMEHHbIX BbIXOO0B.

10H 3AMNCb HECKOJIbKNX PETNCTPOB

OTa dyHKUMA mncnonb3yeTca Ans 3anucu HenpepbiBHOro 6roka peructpos (oT 1 go 123 perucTtpos) B
yAanéHHOM YCTpolcTBe. 3anpoc COAEPXWUT CTapTOBbLIN agpec Pernctpa, KoNMMYecTBO 3anucbiBaeMblX
perucTpoB, 4Mcro nepedaBaemMblx 0aWT M OaHHble perncTpoB. HopmanbHbIi OTBET BO3BpallaeT Ko

d)YHKLI,I/IVI, CTapTOBbIVI agpec 1 Konm4yecTBo 3arnncaHHbIX perncTpos.

3anpoc

Kog cdyHkumm 1 6ant 0x10

CrapToBbIi agpec 2 banTa **

Konun4yecTtBo pernctpos 2 banTa 0x0001 — 0x007B
Konuuyectso 6ant 1 6ant 2 X N*

3HayeHus1 perncTpos

N* x 2 6anTta

*N — yncno perncTpos

OTtBet

Kog cdyHkumm 1 6ant 0x10

CrapToBbIt agpec 2 banTa *x

Konun4yecTtBo pernctpos 2 banTa 0x0001 — 0x007B

CoobweHue 06 owmnbke

16




Kop owmnbkun 1 6ant 0x90

MprynHa owmnbkm 1 6ant 02 wnn 03 unun 04

**[lonycTuMble agpeca W 3Ha4YeHWs perucTpoB And 3anucu CM. B Tabnuue, ykasaHHOW B OMucaHuu
dyHkuum 06.

N3MEHEHWE NAPONEW

[ns nameHeHus1 napons JOCTyna K ycTaBkam WM Napons AOCTyna K CYETYMKAM M XKypHanam Heobxoanmo
BbINOMHUTL NOCNEAOBATENLHO TPY 3anpoca K YCTPONCTBY.

1. PaspelleHvne ycTaHOBKM Napons nyTéM 3anucu COOTBETCTBYHOLLEN KoHCTaHTbl 0X0003 B peructp
dyHKUmen 06h.

2. Banuck cTtaporo napons B 2 peructpa napons, ucnons3dys dgpyHkumio 10h. Cm. B Tabnuue, ykasaHHOWM
B onucaHmmn pyHkuum 06h.

3. 3anucb HoBOro nNaporns B Te e perucTpbl Naporns, ucnonb3ys yHkumio 10h.

lMpn HecoBnageHum OTNPaBMEHHOro cTaporo napons ¢ XxpaHawumca B [, nnbo HeBepHow
nocrnegoBaTenbHOCTU AENCTBUA Ha TpeTun 3anpoc byaeT BbigaHo coobuieHne ob owmnbke ¢ NpUYMHOM
owmnbkn 04. MNMaponb, eCTECTBEHHO, B CryYae NobbiX OLLMBOK OCTAHETCS MPEXHUN.

3AIMNMNCb YCTABOK
3anuncb ycTaBOK NMPOM3BOAMTCA B crieaytoliieit nocnenosaTensHOCTH.

1. PaspewmnTb OOCTyn K ycTaBkam MyTEM 3anucu COOTBETCTBYLLEN KoHCTaHTbl 0x0002 B peructp
dyHKLmen 06h.

2. BanucaTtb naponb JOCTyna K ycTaBkam (2 permctpa), ucnonbays dyHkumto 10h.

3. BanucaTtb HOBYIO KOH(Mrypauuio yCTaBoK, CM. Tabnuuy, ykasaHHyo B onucaHum yHkummn 06h.

Mpn HecoBnageHun oTnNpaBfieHHOro napons ¢ xpaHswmmcsa B L, nnbo HeBepHOW nocnegoBaTesNlbHOCTU
OeWCTBU Ha TpeTun 3anpoc ByaeT BbigaHo coobLieHue 06 owmnbke ¢ NPUYnHON owmnbkm 04.

OYMNCTKA CYETYMKOB SHEPI MW, CYETUYMKOB TC M XKYPHAITOB
MNpounssoauTcs B cneayoLlen nocrnenosarenibHOCTU.

1. PaspewmnTb JOCTYM K CYETUMKAM U XXypHanam nyTém 3anucu cooTBeTCTBYoWen KoHcTaHTbl 0x0005 B
pernctp 0x8010 dyHkuuen 06h.

2. BanucaTtb Naponb OCTyNa K CYETYMKaM U XXypHanam (2 peructpa), ucnone3ys dyHkumo 10h.

3. Banucatb KOHCTaHTy B COOTBETCTBYIOLLMIN HY)XKHOMY AENCTBUIO PErMcTp, cM. Tabnuuy, ykasaHHylo B
onuncaHmm pyHkuumn 06h.

Mpn HecoBnageHun OTNPaBneHHOro napons ¢ xpaHswmmcsa B U, nnbo HeBepHoOWM nocnegoBaTesNibHOCTH
OEeNCTBUM Ha TpeTun 3anpoc byaeT BbigaHO coobLieHne 06 owmnbke ¢ NPUYnHON owmnbkm 04.

YMNPABNEHWE BbIXOOAMW TY

[nsi 1ameHeHns cocTosiHMA BbIxogoB TY Heobxoammo, ucnonbayst pyHkuuto 10h, 3anucatb B permctpbl ¢
apgpecamu Ox7FEO -Ox7FE5 Tpebyemoe coctosiHue BbixogoB TY, kog 0x0039 w BpemeHa yaepxaHus
BbIXo4OB TY (BpeMs yaepxaHus 3agaéTtcsa TonbKo A5 BbIXo4oB TY, KoTopble HEOGX0AMMO BKIOYNUTL, AN
ocTanbHbIX BbIxo4oB 3anuceiBaetcs «0»). OnncaHve pernctpos npmeegeHo Ha cTp. 11, 12.
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14H YTEHWUE 3AMWNCEN XXYPHAJIOB

OTa yHKUMA MCronb3yeTcs Ans MONYyYeHUst 3anucer xypHarnos, hopMUpyeMbix ycTpoicTeom. LLnpokoe
BellaHne He noaaepxusaeTcs.

®YHKUMS MOXET YMTaTb HECKOSNbKO rpynn 3anuceit. Mpynnbl MOryT ObiTb pasferieHbl, HO MOChINKa BHYTPU
KaXkZ oW rpynmnbl A4OSMKHA OblTb HENPEPLIBHOM.

3anpoc

Kon doyHKUMM 1 6ant 0x14

Cuétunk 6ant 1 6ant 0x07 — OxF5
Cy6-3anpoc 1, Tun ccbinku 1 6ant 0x06
Cy6-3anpoc 1, Homep dhanna 2 bavita 0x0001-0x0003
Cyb6-3anpoc 1, Homep 3anuncu 2 banTa 0x0000-270F
Cy6-3anpoc 1, Kon-Bo CroB BCex 3anuncen 2 6ant N

Cyb6-3anpoc 2, ...

OTBeT

Kon doyHKuMnm 1 6ant 0x14

CyéTyuk bant 1 6ant 0x07—-0xF5
Cy6-otBeT 1, cHETUMK BanT 1 6awnt 0x07-0xF5
Cy6-oTBET 1, TUM CCHINKK 1 6ant 0x06

Cy6-o1BeT 1, 6anTbl 4aHHbIX N*2 6anT

Cy6-o1BeT 2, ...

CoobuweHue 06 ownbke

Kop owmnbkun 1 6ant 0x94

MpuumHa ownbkm 1 6ant 02 nnm 03 nnm 04

dann ¢ Homepom 1 Bcerga CogepXuUT 3arosiIOBKM XypHanoB. JTO KacaeTcs BCEX YCTPOMWCTB. ITOT
dawvin, kak n nobble gaHHbIe B kOHTekcTe MODBUS, cogepxut 3anncu, Kotopble COCTOAT U3 PErmcTpoB:

MakcrmanbsHoe Konnm4ecTBo 3anucemn 2 Gavita
[nvHa 3anucu 2 banTta
Homep TekyLien 3anmcu 2 banTa
Kop poctyna K kypHany 2 baniTa
KoHTponbHasa cymma 1 6ant
Mycton Gant 1 6ant

Pasmep ogHown 3anucu - 5 crnos.
Takum obpasom, 3anucb Homep 0 B dpanne 1 — 3To 3arofnoBok havina Homep 2.
®dann 2 - xxypHan coobITUM.

3anuck B XypHan coObITM cocTouT M3 16 GanT, pacnofioXeHHbIX B 8 perncrpax, M OMNUCbIBaeTCs
cTpyktypont MAGAZINECRASH. Takum obpasom, B cyb-3anpoce K KypHarny CyMMapHOe KONMYECTBO CIOB
BO BCEX 3aNUCHAX OOMKHO ObITb KpaTHO 8.

®dainn 3 - XXypHan BKIHOYEHUN-BbIKITHOYEHUN.

3anncb B XypHane BKIIOYEHWUW-BbIKMIOYEHMN cocTouT M3 16 BanT, pacnonoxeHHbIX B 8 peructpax, u
onuceiBaeTcsa cTpyktyporn MAGAZINEINTERCEPT. Takum obpasom, B cyb-3anpoce K XXypHany cyMMapHoe
KONMYeCTBO CIOB BO BCEX 3anMUCAX OOJMPKHO ObiTb KpaTHO 8.

®dain 4 - xxypHan npodunen.
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3anuck B XypHane npoduner COCTOUT MUHUMYM U3 2 PErMcTpoB, MakcuMym — u3 28. OHa MOXEeT MMETb
oauH u3 aByx copmatoB: MAGAZINEPROF_SEC wnn MAGAZINEPROF_PERIOD - B 3aBucumocTu OT
3HadeHus nepemeHHom fsec cTpykTypbl TJprof config.

B cy6-3anpoce Kk xypHany npodunen cymmapHoe KOJIMYECTBO CIIOB BO BCEX 3aMNMCSX LOIPKHO ObITb KpaTHO
pasMepy XypHana (B cnoBax). [loaTomy, Ans npaBUNbHOW WHTEpnpeTauMnm AaHHbIX Heobxoaumo
npegBapuTenbHO 3a4nTaTb KOHUIypauuio XXypHana npodunen — ctpyktypy TJprof_config.

YTEHWE XXYPHANOB N3 OBINNACTU PETNCTPOB

Mony4nTb 3anucy XypHanos, POPMUPYEMbLIX YCTPOMCTBOM, TakkKe MOXHO, ucnonb3ysa dyHkumio 04. Ons
3TOro HeobxooMMO 3anucaTb HOMEp XypHana M CTapToBbI agpec 3anucu B permctpbl 0XA000 n 0xA001
COOTBETCTBEHHO (cM. Tabnumuy 3). lNMocne aToro 3anMcyM [aHHOTO XXypHana, HavvMHasi CO CTapTOBOM,
CTAHOBATCA AOCTYMHbI ANA 4yTeHus no yHkumm 04 wm3 permnctpoB 0xA002-0xAO07F. Ecnu 3anucen B
XXypHane MeHbLUe, YeM pa3Mep 3TOro OKHa, TO OCTaBLUMECS PErUCTPbI 3aMONHSTCS HYNSMU.

2BH/0EH (43/14) YTEHWUE WOEHTUOUKALMNN YCTPONUCTBA

Ota dyHKUMA uUCnonb3yeTca ANnd YTeHUs UAEHTUAUKAUMOHHOMW W OOMNOMNHUTENbHOM MHOpMaLmm
KOHpurypauum ycTponcTea.

3anpoc

Koa cdyHkumm 1 6ant 0x43

CuunTbiBaHMe naeHTUmkaymmn 1 6ant OxO0E

Tun cynTbIBaHNA 1 6ant 0x01 nnun 0x02

Id obbekTa 1 6ant 0x00

OtBet

Koa dyHKuum 1 6ant 0x43

CuuntbiBaHMe ngeHTnmkaymm 1 6ant Ox0E

Twvin cunThbIBaHMA 1 6ant 0x01 nnun 0x02
YpoBeHb COOTBETCTBUSA 1 6ant 0x02

Kagp nocnegoBaTenbHOCTH 1 6ant 0x00

PesepB 1 6ant 0x00

KonuyecTtBo 06bEKTOB 1 6ant

Homep obbekTa 1 6ant 0x00

AnnHa obbekTa 1 6ant

ASCII cTpoka AnunHa obbekTa 3aBucuT oT ID obbekTa
Homep h oObekTa 1 6ant n

ONMHa n obbekTa 1 6ant

ASCII cTpoka n obbekTa anvHa obbekTa 3aBucuT oT ID n o6bekTa

B cnyyae ownbku npu o6paboTke 3anpoca BbiAaeTCs cneumanbHbI UCKMIOYMTENbHbIA OTBET

Kop owmnbku 1 6ant 0xAB (0x2B + 0x80)
CuunTbiBaHMe ngeHTndmkaymm 1 6ant OxO0E
MpuymHa ownbkm 1 6ant 01

B otBeTe moxeT cogepxaTbCa NnbO ynpowéHHasa ugeHTudmkaums, Nnbo nomnHasd. YNpOoOLWEHHbIN OTBET
coaepXuT Tonbko nepeble Tpu 6asoBbix obbekta ¢ 0x00 no 0x02. lNMonHbIA OTBET COOEPXKUT BCE CEMb
061bekToB naeHTudgmrkaumm yctpoinctea ¢ 0x00 no 0x06.

Homep
obbekTa

KaTeropus

Ha3BaHune obbekTa ctpoka ASCII
obbekTa
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0x00 ToproBoe HammeHoBaHue |“O0O0 “HININ 3nekTpomexaHuka”

0x01 koA nsgenus “05” 6a3oBbI

0x02 Bepcus MO "35"

0x03 3NEKTPOHHbIN agpec "WWW.npp-em.ru"

npoussoauTens

0x04 HanmeHoBaHue nsgenusa |"TLI6806-03M/31"
w = - cTangapT
lMpeobpasoBaTtesnb M3MepPUTENbHbINA LMGPOBOA

0x05 HauMeHoBaHve Mmoaenu o
MHOFOYHKLMOHAMbHBIN

0x06 CEPUMHLIN HOMEP "0001000051"

PETMCTPbI NML6806-03M
Appeca perncTposB, npuseaeHbl B Tabnuue 3.

dun3nyeckn perncTpbl U3MEpEHHbIX NapamMeTpoB pacnonoxeHbl B obnactu ¢ agpeca 0x0200. HaumHaga ¢
agpeca 0x8000, pa3smeLLeHbl perncTpbl KOHUrypauumn n ynpasneHus. [na ygobctea n COBMECTUMOCTH C
apyrumm yctponctesamu B MODBUS cetu, npoctpaHcTBo 0x0000—0x00FF mcnonb3yetca ana otobpaxeHust
PU3NYECKMX PErMcTpoB. TO ecTb, (PU3MYECKUM perucTpaMm MOXHO HasHayaTb agpeca-CMHOHWMbI U3
ananasoHa 0x0000—-0x00FF. Onsa atoro HeobxoamMmo B kapTy pernctpoB (0x0100—-0x01FF) 3anucaTb agpeca
PU3NYECKMX PErMCTPOB, B MOOON NocrnefoBaTeNbHOCTH, Kak 3TO yAoOHO A5S KOHKpeTHOW 3agjadyn. B kapTty
perucTpoB Hemb3sl 3anvcaTb agpeca BHe AvanasoHa usanMyeckmx peructpoB. Hanpumep, ecnv 3anucaTb B
permctp 0x0100 3HauyeHne 0x0200, TO MrHOBEHHOE OEWCTBYOLLEee 3HavyeHue HanpskeHus dasel A (U1a)
MOXHO unTaTtb U no agpecy 0x0000, n, koHe4HO, No HeuameHHomy 0x0200. B kapTe pernctpoB 3HadeHue,
3anucaHHoe no agpecy 0x0100, cooTBeTcTBYeT oToGpaxaemomy pernctpy no agpecy 0x0000. 3HauveHwue,
3anucaHHoe no agpecy 0x0101, cooTBeTcTBYET OTOGpakaemomy pernctpy no agpecy 0x0001, n Tak ganee.

Pernctpebl, dukcupoBaHHble pyHKLmen 06h, n yutaemble pyHkumern 03h, 4OCTYMNHBLI NO TEM Xe agpecam, 4YTo
n Tekywme. Vx cogepxunmoe MOXHO MonydnTb U u3 duanyeckom obnactn (0x0200—0x02FF), n 13 obnactu
oTobpaxaembix pernctpoB (0x0000—0x00FF).

Kapta pervctpoB (0x0100-0x01FF) egmHa 1 ona pyMKCUpoBaHHbIX, U ANst TEKYLLUX PErMCTPOB.

Tabnuua 3

OTobpaxxaeMble perncTpbl B COOTBETCTBUU C KAPTOW PErMCTPOB 0x0000 |+/-
+/-
Ox00FF | +/-
| | ]
Kapta peructpos 0x0100 |+/+
+/+
Ox01FF |+/+
MrHoBeHHOe AeicTBYIoLLEee 3Ha4YeHne HanpsbkeHus dasbl A (Ua) 0x0200 |+/-
MrHoBeHHOE JeNCTBYIOLLEE 3HA4YeHMe HanpsbkeHus dasbl B (Ub) 0x0201 | +/-
MrHoBeHHOE JencTBytoLLee 3Ha4YeHre HanpshkeHns dasel C (Uc) 0x0202 | +/-
MrHoBeHHOE AencTBYytoLLEee 3Ha4YeHne Toka dasbl A (1a) 0x0203 | +/-
MrHoBeHHOE AencTBytoLLee 3Ha4YeHne Toka gasbl B (1b) 0x0204 | +/-
MrHoBeHHOE fencTBytoLlee 3HavyeHne Toka dasbl C (Ic) 0x0205 |+/-
MrHoBeHHasi akTMBHasi MOLLHOCTb TpexdasHon cuctemsl (P_) - mnagliee crioBo 0x0206 | +/-
MrHoBeHHasi akTMBHasi MOLLHOCTb TpexdrasHow cuctemsl (P_) - cTapLiee crioBo 0x0207 | +/-
MrHoBeHHasi akTuBHasi MOLLHOCTb ¢a3bl A (Pa) 0x0208 | +/-




MrHoBeHHasi akTuBHasi MOLLHOCTb a3kl B (Ph) 0x0209 | +/-
MrHoBeHHasi akTuBHasi MOLHOCTb ¢asbl C (Pc) 0x020A | +/-
MrHoBeHHas peakTnBHasA MOLLHOCTb TpexdasHon cuctemsl (Q_) - M. CroBo 0x020B | +/-
MrHoBeHHas peakTnBHast MOLLHOCTb TpexdasHon cuctemsl (Q_) - CT. CrioBo 0x020C | +/-
MrHoBeHHasn peakTuBHas MoLHOCTb a3kl A (Qa) 0x020D | +/-
MrHoBeHHas peakTnBHass MOLLHOCTbL chasbl B (Qb) 0x020E | +/-
MrHoBeHHas peakTnBHas MoLHOCTbL hasbl C (Qc) 0x020F | +/-
MrHoBeHHasi NofiHask MOLLHOCTb Tpexda3Hon cuctemnl (S ) - Mnagluee croBo 0x0210 |+/-
MrHoBeHHasi NofiHasi MOLLHOCTb Tpexda3Hom cuctemsl (S_) - cTapLiee CrioBo 0x0211 | +/-
MrHoBeHHas nonHas mMowHocTb a3kl A (Sa) 0x0212 | +/-
MrHoBeHHasi nofiHas MOLLHOCTb a3kl B (Sh) 0x0213 | +/-
MrHoBeHHas nonHas mowHocTb dasbl C (Sc) 0x0214 | +/-
MrHoBeHHOE aencTBytoLLee 3Ha4YeHe MmexdasHoro HanpshxeHus (Uab) 0x0215 | +/-
MrHoBeHHOE gencTBytoLLee 3HavyeHne MexdasHoro HanpsxxeHust (Ubc) 0x0216 | +/-
MrHoBeHHOE feNCTBYIOLLEE 3HAYEHNE MexdasHoro HanpspkeHus (Uac) 0x0217 |+/-
MrHoBeHHOE fenCcTBYIOLLEE HAaMNPsXKEHWE HyNneBon nocnegoBatenbHocTu (3Ug) 0x0218 | +/-
MrHoBeHHOE OeNCTBYIOLLIEE 3HAYEHMEe TOKa HyneBoun nocriegoBaTensHocTu (3lp) 0x0219 | +/-
MrHoBeHHOEe cpegHee 3Ha4yeHve HanpshkeHus (U) 0x021A |+/-
MrHoBeHHOe cpefHee 3HaveHne Toka (1) 0x021B | +/-
WHTerpmpoBaHHOEe OeNcTBYyloLee 3HaYeHre HanpsxeHus dasbl A (Ura) 0x021C | +/-
WHTerpmpoBaHHOEe OeNCTBYylOLWee 3HaYeHre HanpsxeHus dasbl B (Urb) 0x021D |+/-
MHTerpmpoBaHHOe OencTBytollee 3HavyeHne HanpshkeHus dasel C (Urc) 0x021E |+/-
WHTerpmpoBaHHOe gencrBylollee 3HaYeHme Toka dasbl A (Ira) 0x021F |+/-
WHTerpmpoBaHHOe gencrBytollee 3HayeHme Toka dasbl B (Irb) 0x0220 | +/-
WHTerpmpoBaHHOEe OencTBytoLlee 3HaYeHne Toka asbl C (Irc) 0x0221 | +/-
MHTerpupoBaHHas akTUBHast MOLLHOCTbL TpexdasHon cuctembl (Pr_) — mn. cnoso 0x0222 | +/-
WHTerpmpoBaHHas akTMBHas MOLLHOCTb TpexdasHon cuctemsl (Pr_) — cT. cnoso 0x0223 | +/-
WHTerpmpoBaHHas akTmBHas MOLLHOCTL basbl A (Pra) 0x0224 | +/-
WHTerpupoBaHHas akTuBHasi MOLLHOCTb (hasbl B (Prb) 0x0225 | +/-
WHTerpmpoBaHHas aktmBHas MoLHOCTb ¢asbl C (Prc) 0x0226 | +/-
MHTerpmpoBaHHas peakTMBHas MOLLHOCTb TpexdasHoun cuctemsl (Qr_) - M. CloBo 0x0227 | +/-
MHTerpmpoBaHHas peakTMBHasi MOLLHOCTb TpexdasHow cuctemsl (Qr_) - CT. CNoBO 0x0228 | +/-
MHTerpmpoBaHHasa peakTMBHas MoLLHOCTb dasbl A (Qra) 0x0229 | +/-
MHTerpmpoBaHHas peakTMBHas MoLLHOCTb dasbl B (Qrb) 0x022A | +/-
WHTerpmpoBaHHas peakTMBHas MoLLHOCTb a3kl C (Qrc) 0x022B | +/-
WHTerpupoBaHHas NonHas MOLHOCTb TpexdasHon cucteMsl (Sr_) — M. CNoBO 0x022C | +/-
WHTerpmpoBaHHas nonHas MOLWHOCTb TpexdasHom cuctemsl (Sr_) — CT. CIoBO 0x022D | +/-
WHTerpmpoBaHHas nonHas MowHocCTb hasbl A (Sra) 0x022E | +/-
WHTerpupoBaHHasa nonHas MoLWHoOCTb a3kl B (Srb) 0x022F | +/-
WHTerpupoBaHHas nonHas MoLwHocTb ¢asbl C (Src) 0x0230 | +/-
MHTerpupoBaHHOe gencTBytolLee 3HadeHne MexdasHoro HanpsixeHus (Urab) 0x0231 | +/-
WHTerpupoBaHHOe OencTByioLLlee 3HadYeHe MexdasHoro HanpsikeHus (Urbc) 0x0232 | +/-
WHTerpupoBaHHOe AencTByioLLee 3HadYeHe MexdasHoro HanpsikeHus (Urac) 0x0233 | +/-
VHTerpupoBaHHOE OENCTBYIOLLIEE HAanNpshXeHne HyneBon nocrnegoBaTensHocth (3Urg) | 0x0234 | +/-
VHTerpupoBaHHOEe OENCTBYIOLLIEE 3HAYEHME ToKa HyneBow nocnegoBatenbHocTh (3lrp) |0x0235 | +/-
UHTerpupoBaHHoe cpeaHee 3HayeHne HanpshkeHus (Ur) 0x0236 | +/-
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WHTerpmpoBaHHoe cpegHee 3HayeHue Toka (Ir) 0x0237 | +/-
YacToTta HanpsikeHus dasbl A (F) 0x0238 | +/-
Temnepatypa B kopnyce 0x0239 |+/-
OHeprus akTuBHas noTpebnéxHas (Ep+) - Mn. cnoso 0x023A | +/-
OHeprus akTMBHasa notpebnéxHas (Ep+) - cT. cnoso 0x023B | +/-
OHepruns akTuBHas Bo3BpaLLéHHas (Ep-) - mn. cnoso 0x023C | +/-
OHeprus akTuBHas Bo3BpalléHHas (Ep-) - cT. cnoso 0x023D | +/-
OHeprus peaktuBHasa notpebnénHas (ErL) - mn. cnoso 0x023E | +/-
OHeprus peaktuBHas notpebnénHas (ErL) - cT. cnoso 0x023F | +/-
OHeprus peakTnsHas Bo3spawéHHas (ErC) - mn. crnoso 0x0240 |+/-
OHeprus peaktuBHas Bo3spalléHHas (ErC) - cT. croso 0x0241 |+/-

Bpewmsi B hopmaTte CP56 (3aHumaeT 4 criosa) 0x0246 | +/-
0x0247 | +/-
0x0248 | +/-
0x0249 | +/-

Peructp coctosiHus, 16 6ut 0x024B | +/-
Perunctp-3awénka TY, 16 6ut 0x024C | +/-
MeTkun cmeHbl ce3oHoB, SENSORSEASON 0x024D | +/-

0x024E | +/-

0x024F | +/-
CocTosiHMe BxofoB TenecurHanmsaumum TC 0x0250 |+/-
CocTosHuMe BbIXOO0B TeneynpasneHusa TY 0x0251 | +/-

MrHoBeHHOE fencTBylOLLEE 3HAYeHMEe Toka a3l A (la4d) 0x0300 |+/-
0x0301 | +/-
MrHoBeHHOE aencTBytoLLee 3Ha4YeHne HanpsbkeHns dasel A (Uad) 0x0302 | +/-
0x0303 | +/-
MrHoBeHHas akTMBHas MoLLHOCTb a3kl A (Pa4) 0x0304 | +/-
0x0305 |+/-
MrHoBeHHasi peakTnBHas MOLLHOCTb hasbl A (Qad) 0x0306 | +/-
0x0307 | +/-
MrHoBeHHasi nofiHas MOLWHOCTb dhasbl A (Sa4) 0x0308 | +/-
0x0309 |+/-
MrHoBeHHOe aencTByloLLee 3HavyeHne Toka dasbl B (1b4) Ox030A | +/-
0x030B | +/-
MrHoBeHHOE OencTBYytoLLEE 3HAa4YeHMe HanpsbkeHus dasel B (Ub4) 0x030C | +/-
0x030D | +/-
MrHoBeHHas akTMBHas MOLHOCTb dasbl B (Pb4) 0x030E | +/-
0x030F | +/-
MrHoBeHHasi peakTMBHas MOLLHOCTb a3kl B (Qb4) 0x0310 | +/-
0x0311 | +/-




MrHoBeHHasi nofiHasi MOLLHOCTb dha3sbl B (Sh4) 0x0312 |+/-
0x0313 | +/-
MrHoBeHHOe pencTBytoLLee 3HavyeHne Toka gasbl C (Ic4) 0x0314 | +/-
0x0315 |+/-
MrHoBeHHOE AencTBYIoLLEE 3HA4YeHMe HanpshkeHus dasbl C (Ucd) 0x0316 |+/-
0x0317 |+/-
MrHoBeHHas akTMBHas MoLHocTb dasbl C (Pc4) 0x0318 |+/-
0x0319 | +/-
MrHoBeHHasi peakTnBHas MOLHOCTb da3sbl C (Qc4) Ox031A |+/-
0x031B | +/-
MrHoBeHHasi nofiHasi MoLHOCTb da3sbl C (Sc4) 0x031C |+/-
0x031D | +/-
MrHoBeHHOEe gencTBytoLLee 3HavyeHne mexdasHoro HanpsixeHnst (Uab4) Ox031E |+/-
Ox031F |+/-
MrHoBeHHOEe fencTByloLlee 3HavyeHne MexdasHoro HanpskeHus (Ubc4) 0x0320 | +/-
0x0321 | +/-
MrHoBeHHOE gencTBytoLLee 3HavyeHne mexdasHoro Hanpsxexusa (Ucad) 0x0322 | +/-
0x0323 | +/-
MrHoBeHHOE feNCTBYIOLLEE 3HAYEHNE TOKa HyNeBon nocnegosatensHocTu (31p4) 0x0324 | +/-
0x0325 | +/-
MrHoBeHHOe AencTByloLee HanpskeHne Hynesomn nocnegosatensHocTn (3Ug4) 0x0326 | +/-
0x0327 | +/-
VHTerpupoBaHHoe gencreytoLLee 3HadeHme Toka asbl A (ladr) 0x0328 |+/-
0x0329 | +/-
WHTerpupoBaHHOe AencTBYoLLee 3HadYeHue HanpsbkeHus dasbl A (Uadr) 0x032A | +/-
0x032B | +/-
WHTerpmpoBaHHas akTmBHas MOLLHOCTbL hasbl A (Padr) 0x032C | +/-
0x032D | +/-
WHTerpupoBaHHas peakTuBHas MOLHOCTL a3kl A (Qadr) 0x032E | +/-
0x032F | +/-
WHTerpmposaHHas nonHas MowHoCTb hasbl A (Sadr) 0x0330 |+/-
0x0331 | +/-
WHTerpupoBaHHoe aencTBytolLlee 3HadeHre Toka ¢asbl B (Ib4r) 0x0332 | +/-
0x0333 | +/-
WHTerpupoBaHHOe AencTBYoLLee 3HadYeHne HanpsbkeHus asbl B (Ub4r) 0x0334 | +/-
0x0335 | +/-
WHTerpmpoBaHHas akTuBHas MOLLHOCTL (hasbl B (Pb4r) 0x0336 | +/-
0x0337 | +/-
WHTerpupoBaHHas peakTuBHas MOLHOCTb ¢hasbl B (Qb4r) 0x0338 | +/-
0x0339 | +/-
WHTerpmpoBaHHas nonHas MowHocTb asbl B (Sb4r) 0x033A | +/-
0x033B | +/-
UHTerpmpoBaHHoe aencTeyloLlee 3HaveHue Toka dasbl C (Ic4r) 0x032C | +/-
0x033D | +/-
MHTerpupoBaHHOe gencTByoLLee 3Ha4YeHre HanpsbkeHns dasbl C (Ucdr) Ox033E | +/-
O0x033F | +/-
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MHTerpupoBaHHas akTuBHasi MOLWHOCTb chasbl C (Pc4r) 0x0340 |+/-
0x0341 |+/-
WHTerpupoBaHHasa peakTusHas MoLLHOCTb dasbl C (Qc4r) 0x0342 | +/-
0x0343 | +/-
MHTerpupoBaHHas nofHas MoWwHoCTb hasbl C (Sc4r) 0x0344 | +/-
0x0345 | +/-
WHTerpupoBaHHoe oencTBytoLLee 3HadYeHe MexdasHoro HanpskeHusa (Uab4r) 0x0346 | +/-
0x0347 | +/-
WHTerpmpoBaHHOe gencTByloLlee 3HaveHe mexdasHoro HanpshkeHus (Ubc4r) 0x0348 | +/-
0x0349 | +/-
MHTerpmpoBaHHOe gencTBytollee 3HaYeHe mexdasHoro HanpskeHusa (Uca4r) 0x034A | +/-
0x034B | +/-
(I/IBTOTjrr)pMpOBaHHoe OeCcTBYIoLLee 3Ha4YeHNe ToKa HYNeBOW NocneaoBaTenbHOCTH 0x034C | 4/-
0x034D | +/-
VHTerpmpoBaHHOE OeNCTBYIOLLEE HaNpshkeHne Hynesown nocrnegoBaTtensHocTh (3Ugdr) |Ox034E | +/-
0x034F | +/-
Yron mexay TOKOM v HanpsikeHnem asbl A 0x0350 |+/-
Yron mexay TOKOM 1 HanpsikeHnem asbl B 0x0351 | +/-
Yron mexay TOKOM 1 HanpsbxkeHnem dasbl C 0x0352 | +/-
Yron mexay HanpsbkeHmamm a3 A n B 0x0353 | +/-
Yron mexay HanpsbkeHuammn a3z B n C 0x0354 | +/-
Yron mexay HanpsbkeHuamm a3z C n A 0x0355 | +/-
KoadpduumeHT mowwHocTu (Coso) dasbl A 0x0356 | +/-
KoadpuumeHT mowHocTn (Coso) dasbl B 0x0357 | +/-
KoadhduumeHT mowHoctun (Cosg) dasel C 0x0358 | +/-
KoadpuumeHT mowHocTn (Cosg) obLni 0x0359 | +/-
[Kowdurypaunnyerasox ]
KoHdurypaums yctasku 1 (ctpyktypa UST_CONFIG) 0x1000 |+/+
0x1001 |+/+
0x1002 |+/+
0x1003 | +/+

KoHdpurypaums yctaBku 3 (ctpyktypa UST_CONFIG) 0x1008 |+/+
0x1009 |+/+
O0x100A |+/+
0x100B |+/+

KoHdpurypaums yctaBku 5 (ctpyktypa UST_CONFIG) 0x1010 |+/+
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0x1011 |+/+
0x1012 |+/+
0x1013 |+/+

KoHdurypaums yctasku 9 (ctpyktypa UST_CONFIG)

0x1020

Kompmrypau,vm yctaBku 7 (cTpyktypa UST_CONFIG) |0x1018 | +/+
0x1019 |+/+
Ox101A |+/+
0x101B |+/+

+/+

0x1021 |+/+
0x1022 |+/+
0x1023 | +/+

KoHdpurypaums yctaBsku 11 (ctpyktypa UST_CONFIG) 0x1028 |+/+
0x1029 |+/+
O0x102A | +/+
0x102B | +/+

KoHdurypauus yctasku 13 (ctpyktypa UST_CONFIG) 0x1030 |+/+
0x1031 |+/+
0x1032 |+/+
0x1033 |+/+
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KoHdurypaums yctaeku 15 (ctpyktypa UST_CONFIG) 0x1038 |+/+
0x1039 |+/+
O0x103A |+/+
0x103B | +/+




norvka BKn-BbIkn TY1 (cTpykTypa TU_MASK) 0x1040 | +/+
0x1041 | +/+
0x1042 | +/+
0x1043 | +/+

noruka Bkn-Bblkn TY3 (ctpyktypa TU_MASK) 0x1048 |+/+
0x1049 |+/+
O0x104A |+/+
0x104B | +/+

norvika BKkn-Bbikn TY5! 0x1050 |+/+
0x1051 |+/+
0x1052 |+/+
0x1053 |+/+

norvika BKn-Bblkn TY7" 0x1058 |+/+
0x1059 |+/+
Ox105A |+/+
0x105B |+/+
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cTpyktypa SENSORCONFIG 0x1100 |+/+
0x1101 |+/+
0x1103 |+/+
0x1104 | +/+
0x1105 |+/+
0x1106 |+/+
0x1107 | +/+
0x1108 |+/+




Mogenb = 0x0668 0x2000 |+/-
Homep mogudpmkaumm u peemnsmm  Mod_N_R = OxXX05 0x2001 |+/-
BuTbl ncnonHeHus n Bepcus nporpammel - M_Pr_V 0x2002 | +/-
CepunHbIn HOMEp, MI1. CIOBO 0x2003 | +/-
CepuiiHbIN HOMep, CT. CIOBO 0x2004 | +/-
KoHTponbHasi cymma MO obuwas, mn. cnoso 0x2005 | +/-
KoHTponbHasi cymma MO obwas, cT. crnoso 0x2006 | +/-
KoHTponbHas cymma MeTponiorniyeckn 3Ha4ymmon yactu MO, mn. cnoeo 0x2007 | +/-
KoHTponbHas cymma MeTposiorniyeckn 3Ha4ymmon yactu MO, cT. crnoso 0x2008 | +/-

Maponb Ha ycTaBku, Mil. CITOBO Ox7FDO |-/+
Maponb Ha ycTaBku, CT. CNOBO Ox7FD1 |-/+
[Maponb Ha CYETYUKM 1 XXypHarnbl, Mil. CITOBO Ox7FD2 |-/+
[Maponb Ha CYETYUKM M XXypHarbl, CT. CNIOBO Ox7FD3 |-/+

YcTtaHoBka TY OX7FEO |-/+
3alnTHbIV perncTp Ans ycTaHoBku TY OX7FE1 |-/+
Bpems yoepxaHua TY1, ¢ OX7FE2 |-+
Bpems yoepxaHua TY2, ¢ OX7FE3 |-/+
Bpewms yaepxaHua TY3, ¢ OX7FE4 |-/+
Bpewms yaepxaHua TY4, ¢ OX7FE5 |-/+

3awénka gna dukcaunm gaHHbIX 0x8000 |-/+
C6poc perncrpa coctosHust 0x8001 |-/+
C6poc pernctpa-sawénkm TY 0x8002 |-/+
PaspelueHune ycTaHOBKM napameTpa 0x8010 |-/+
Anpec ycTporcTea 0x8011 |+/+
CkopocTb UHTEpdENca 0x8012 |+/+
lMpoTokon cBA3n KaHana 0x8013 |+/+
but naputeTta 0x8014 | +/+
CuHXpoHM3aLms BpeMeHU 0x801F |-/+
YcTaHoBKa BpeMeHu 08020~ -[+
0x8023
CO6poc CYETUMKOB 3HEPIrM 0x8024 |-/+
C6poc cuétumkoB TC 0x8025 |-/+
OuncTka XypHana 0x8026 |-/+
MeTkn cMmeHbl ce3oHoB (cTpykTypa SENSORSEASON) 0x8027 |-/+
0x8028 |-/+
0x8029 |-/+
Owiovrewnsxypianos
Homep xypHana 0xA000 |+/+
MHAaekc HadanbHOW 3anmcu XXypHana B OKHe 0xA001 | +/+
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B naHHoOM uspenuu He peanu3oBaHo. 3ape3epBMPOBaHO A1l COBMECTUMOCTM C APYrMMU YCTPOWCTBaMM.

MPUMEPBI U UHTEPTNPETALIUA

MpaBnna nepeBoga 3Ha4Ye€HUN PErMCTPOB B €ANHNLLI PU3NYECKNX BEMNYMH

Tok, A unsigned short 3HaueHune_pernctpa/1000.0
HanpspkeHne, B unsigned short 3HadveHue_pernctpa/10.0
MowHocTb akTMBHas, BT short 3Hauenune_peructpa/10.0
MoLHOCTb peakTuBHasi, Bap short 3Hauenue_peructpa/10.0
MowHocTb nonHas, BT unsigned short 3HaueHune_peructpa/10.0
YactoTa, 'y unsigned short 2457600.0/3HayeHne_peructpa
OHeprus, Brt*yac unsigned long 3HauyeHune_peructpa
Temnepatypa, °C short 3HadveHue_perunctpal/32.0
MowHocTb TpexdasHon cuctemsl, BT long 3HadveHue_pernctpa/100.0
Yron, ° short 3HaueHwue pernctpa/10.0
KoadbduumeHT mowwHocTu (Coso) short 3HadveHue pernctpa/1000.0
Mpumepsbl
MrHoBeHHOEe OeNCTBYOLLEE 3HAYEHME 0x0203 | OX03ES (1000) 1.000 A
Toka hasbl A (la)
MrHoBeHHOE feNCTBYIOLLEE 3HAYEHNE 0x0200 | 0x0241 (577) 5778
HanpsbkeHus gasbl A (Ua)
gr(i%';e”'*aﬂ AKTUBHAA MOLWHOCTE a3kl | 009 | OxFC15 (-1003) -100.3 BT
YacrtoTa 0x0238 | OxCO000 (49152) 2457600.0/49152=50.0 'y
Temnepatypa 0x0239 | 0x03DO0 (976) 976/32=30.5 °C
TUMblI OAHHbBIX
CP56_TIME
// Bpemsa
typedef struct cpb56 time
{

unsigned short msec; // 0..59999 MuIIMCEKyHI

unsigned char min:6; // 0..59 MuHyT

unsigned char resl:1;
unsigned char iv:1;

unsigned char hour:5; // 0..23 uacos
unsigned char res2:2;
unsigned char su:1l; // cesoH



unsigned char date:5; // 1..31 muer mecsua
unsigned char day:3; // 1..7 ZnHell Hemesu

unsigned char month:4; // 1..12 mecsues

unsigned char res3:4;

unsigned char year:7; // 0..99 gsert

unsigned char resd:1;
} cpb56 time; // 7 Gantr

SENSORSEASON

typedef struct // MeTKM CMEHH CE30HOB

{

unsigned char SummerMonth;
unsigned char SummerDay;
unsigned char SummerHour;

unsigned char WinterMonth;
unsigned char WinterDay;
unsigned char WinterHour;
} SENSORSEASON;

SENSORSTATE

// PerucTp COCTOSHMUSA
typedef struct SENSORSTATE
{

unsigned char ProcReset
unsigned char ErrCS Adr
unsigned char ErrCS Type
unsigned char ErrCSs K
unsigned char ErrCS U
unsigned char ErrCS C
TC, BpeMeHM BHKJIIOUEHMSA
unsigned char ErrFrame
IaHHBX

unsigned char ErrCRC

unsigned char ProcReset?2
unsigned char ErrLCD

// Tlepexonm Ha JeTo
//Mecau 1-12
//BockpeceHbe Mecsdla
//Yac 1...24

// Tlepexon Ha 3UMYy
//Mecau 1-12
//BockpeceHbe Mecdla
//Yac 1...24

3TOTO BuTa IIPOM3BOIONTCA IEePpeVHMIIMAJIM3allidg I/IHJII/IKaTOpa)

unsigned char StartRTC
unsigned char ErrRTC
unsigned char ErrOver
unsigned char ErrCS TU :1;

:1; // CBpoC MO BKJIOUEHUI MNUTAHUA

215 // Oumbra KC ampeca, CKOPOCTHU

:1; // Oumbra KC Tuna, mnapojen

:1; // Ommbra KC xo3dPULIMEHTOB

:1; // Ommbra KC KoHOUIYypalLuM yCTaBOK

215 // Omrbka KC CUETUMKOB DHEPIMUM, CUETUMKOB
115 // Omybxa KaIpOBOM CHHXPOHM3ALUM IPY IpUEME
:1; // Oumbra CRC OpMHSATOTO NakeTa

:1; // CBpoc mpolieccopa CTOPOXEBBIM TaMepOoM
:1; // Oumbra B paboTe mHIAMKATOpa (Ipu cbBpoce
:1; // Tlpou3BemeH 3alyCK BHYTPEeHHUX uacon Il
:1; // Oumbka B paboTe UaACOB

:1; // TlepenosHeHnue 6Gybepa npueMma

// Oumbra KC koHOurypauum TY

unsigned char ErrCS Config :1; // Oumbra KC koHbOurypaumm 11

} SENSORSTATE;

SNS_TYPE

// Vubopmaumsa o6 yCTPOMUCTBE

typedef struct

{
unsigned char Mod L; // Momesnb HaTuMKa const=0x68
unsigned char Mod H; // Momesnb HaTuMKa const=0x06
unsigned char Mod Numb; // Homep Mommbmkaumm const=0x5

unsigned char PowerVType:4; // Twun nuTaHms
unsigned char InputVType:4; // Tunl BXOOHOTO HAaNPSIXEHMUS
unsigned char Mod Ver; // Momubukaumsa MOOeJn
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unsigned char Prog Ver; // Bepcusa OporpaMMul
unsigned long Ser Numb; // CepuiHElL HOMEP
} Sns_ TYPE;
/*
Pacumpporka nosa InputVType
InputVType PacumppoBka
1 KommuecTBo ®asz = 3 BxomHoe Hamnpsxehnme = 60V  BxomHOM TOk = 1A
2 KommuecTBo ®as = 2 BxomHoe Hamnpsxehnume = 100V BxomHOM TOk = 1A
3 KommuecTBo dasz = 3 BxomHoe Hamnpsxehnme = 60V  BxXOOHOM TOkK = 5A
4 KommuecTBo pas = 2 BxomHoe Hanpsxenme = 100V  BxonmHOM TOK = LA
5 KommuecTBo pas = 3 BxomHoe HanpsxeHme = 220V BxonHOM TOK = LA
Pacumbporka nomasa PowerVType
PowerVType PacumbpoBka
1 ~80..260 B, =100..300 B;
2 [IMTaHMe OT M3MEPMTEJIBHOM LeNn
*/
UST_CONFIG
typedef struct
{ //
unsigned char Type; // Tun ycraBKu
unsigned char OnOffTU; // 1-Bxjy; O-BeKI TY
unsigned short Value; // 3HaueHMe 0Jia HAHHOTO THUIA YyCTaBKU
unsigned short TimeTo; // BpeMs C MOMEHTa BOBHMKHOBEHMS YCJIOBMS Ha
// cpabaTHBaHMe yCTaBKM 0O ee GaKTUUeCcKOTO
// cpabatrwBauus (1/256 c)
unsigned short ReturnValue; // Peszeps
} UST CONFIG;
//Tumel yCcTaBok
#define UST NOTYPE 0 // YcTraBka OTCYyTCTBYyeT
#define UST MAX CURRENT 1 // YcraBka Nno MakcC. TOKY
#define UST MIN CURRENT 2 // YcraBka IO MMH. TOKY
#define UST MAX VOLTAGE 3 // YcTaBka IO MaKC. HAIPSXEHUO
#define UST MIN VOLTAGE 4 // YcTaBKa MO MUH. HANPSXKEHMIO
#define UST MAX ACTIVE POWER 5 // YcTaBka IO MakC. aKTMBHOM MOIWHOCTU
#define UST MIN ACTIVE POWER 6 // YcTaBka MO MUH. AKTMBHOM MOWHOCTU
#define UST MAX REACTIVE POWER 7 // YcTaBka IO MaKC. PEaKTMBHOMN
#define UST MIN REACTIVE POWER 8 // YcTaBkKa MO MMH. PEAKTUBHOM
#define UST MAX FREQUENCY 9 // YcTaBka O MakC. YacToTe
#define UST MIN FREQUENCY 10// YcTaBka NO MMH. YacTOTe
#define UST MAX NULL CURRENT 11// YcraBka no MakC. TOKY HYJIEBOM
// TOoCJIemoBaTEeNIbHOCTH
#define UST MIN NULL CURRENT 12// YcTaBka MO MMH. TOKY HYJIEBOM
// mocJyenoBaTesibHOCTH
#define UST MAX NULL VOLTAGE 13// YcTaBka NHO MaKC. HANPSXEHUO HYJIEBON
// TOoCJIemoBaTEeNIbHOCTH
#define UST MIN NULL VOLTAGE 14// YcTaBka O MMH. HANPSXEHMIO HYJIEBOM
// mocJyenoBaTesibHOCTH
#define UST MAX TEMP 15// YcTaBka NO MakC. BHYTPEHHEM TeMIeparype
#define UST MIN TEMP 16// YcTaBka NO MMH. BHYTPEHHEN TeMIepaType
#define UST REMOTE SIGNALING 128//YcraBku no TC

TU_MASK

typedef struct
{

unsigned short no;
unsigned short and;

// Macka no
// Macka and
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// macka or
//BpeMa ymepxaHusa TY B cexyHpmax (0

unsigned short or;
unsigned short TimeAfter;
} TU MASK;

— BOeckoHeuHOe)

SENSORCONFIG

typedef struct
{

unsigned int CrashMagazinMask;
unsigned char CrashMagazinTCMask;
unsigned char TCtime;

} SENSORCONFIG;

TIJPROF_CONFIG
typedef struct {

unsigned long parmask; //Macka mnapaMeTpoB

unsigned short fsec; //Tun uHTepBajla BPeMeHM 3alucCu

unsigned short interval; //VIHTepBaJl BpeMeHM MexXOy 3alucCsaMu
TUSTMASK ustmask; //Macka: CBSA3b YyCTaBKM C OCTAHOBOM
unsigned short after cnt; //KommuecTBO 3amnmcelf mocje OCTaHOBA
unsigned short run; // 1- sanyck xypHaja, 0 - OCTAHOB XypHaja

}TJIprof config;

//Macka mnapamMeTpoB

Koz HamMeHOBaHMe mnapamMerpa Tun
0x00000001 | MruOoBeHHE TOK 1O daze A unsigned short
0x00000002 | MrHOBeHHOe HanpsxeHue o dbaze A unsigned short
0x00000004 | MrHOBeHHAass aKTMBHAaS MOUWHOCTL IO dGaze A short
0x00000008 | MrHOBeHHas peaKTMBHAsA MOWMHOCTHL O dasze A short
0x00000010 | MruoBeHHEI TOK O daszse B unsigned short
0x00000020 | MrHOBeHHOe HanpsxeHue 1o daze B unsigned short
0x00000040 | MrHOBeHHass aKTMBHAS MOUHOCTL IO daze B short
0x00000080 | MrHOBeHHas peakKTMBHasA MOUWHOCTL HO das3e B short
0x00000100 | MrHOBeHHB TOk 110 daze C unsigned short
0x00000200 | MrHOBeHHOe HamnpsxeHue 1o daze C unsigned short
0x00000400 | MrHOBeHHass aKTMBHAS MOUWHOCTL o daze C short
0x00000800 | MrHOBeHHas peakKTMBHasA MOWHOCTBL 1O dazse C short
0x00001000 | MrHOBEeHHBIE BHAUEHMS JIMHEMHOI'O HalpsxeHus AB unsigned short
0x00002000 | MPHOBEeHHBHE BHAUYEHMA JIMHEMHOTO HanpsxeHus BC unsigned short
0x00004000 | MPHOBEeHHBHE B3HAYEHMA JIMHEMHOTO HanpsxeHus CA unsigned short
0x00008000 MrHOBEeHHEIE 3HAUEeHMS TOKa HYJIeBOU unsigned short

nocryenoraTesbHOCTU (31))
000010000 MrHOBeHHBIE 3HAYEeHUS HaNPSIKEHUsS HYJIeBOM unsigned short
nocyenoBaTesbHOCTHU (3U))
0x00020000 | YacToTa unsigned short
0x00040000 | MomHoCTh CyMMapHas akTMBHAsA (MI'HOBEHHAs) long
0x00080000 | MomHOCTE CyMMapHas peaKTMBHasS (MI'HOBEHHAaS) long
0x00100000 | CocTosnmue TY/TC STATETU, STATETC

[*Ina npeoBpaz3oBaHUA BEJMWUMH, [IPMBEINEHHEX B NAHHOM Tabiuie, K peajibHEIM 3HAUSHMAM
C mJjapaplely TOUKOM MCHOJNb3yMTe IpaBuila [IepebBohda 3BHAUEHMN pPEeIMCTPOB B EIMHUIIEL
OUBMUECKMX BEJIUUMH*/

/*Macka HapaMeTpoOB OlIpenesyseT, Kakue mHaHHile OynyT 3alucCaHH
[IopsAOOK BanucKM [IapaMeTpOB OIpeneyigeTCsa IO BO3PaCTaHUO BeJIMUMHEL
MOXET MMEThb JIOOYyl BO3MOXHYK KOMOMHaLMIO MO JIOTMYECKOM oIepaumum
YKa3aHHOTO Habopa KOHCTaHT.*/

/*Ecnn fsec=0, mHTepBay Mexmy 3anucaMu OyIOeT OTCUMTEIBATLCS B [IEePUOOAX MU3MEPEHUS.
CrpykTypa 3anmucu — MAGAZINEPROF_PERIOD;

B XypHaJ Opoduien.
Macku. Macka
"mIm" nus3

31




fsec=1, muHTepBayn MexIOy 3anmcaMm OyIeT OTCUMTHBATBLCH B CEKyHIax; B HaualJlo
3anmcu OyImeT IoMemaTbCcs MeTKa BPeMeHU u3MepeHus. CTpyKTypa sBalucu —
MAGAZINEPROF SEC.*/
/*interval — MHTEepBaJl BpPEMEeHM MexIy  3alucsaMu, KOTOPHEIM  OTCUMTHIBAETCHS B
3aBUCUMOCTM OT 23HaYeHUsa IepeMeHHOM fsec B nepmomax M3MEPEeHMs WM CeKyHIax.
[IpOMBBOOUTCS yCpeOHeHMe NaHHHX Ha STOM MHTepBaje*/

/*after cnt - koJmMYuecTBO 3ammMcell B XypHajle, KOTopoe OymeT CIeJaHO Iocje
aBTOMAaTMUYECKOTO OCTAaHOBA 3amMCM B XypHaJ npobmiert*/

/*run - 1 sanyckaetT xypHaJt, 0 oCTaHaBIMBaeT XypHaJ*/

TUSTMASK

typedef struct
{

unsigned char UST1 ; //OcTaHoB mo ycTaBke 1
unsigned char UST2 ; //0cTaHOB HO ycTaBke 2
unsigned char UST3 ; //0OcTaHoOB OO yCcTaBkKe 3
unsigned char UST4 ; //0OcTaHoB 1o ycraske 4
unsigned char UST5 ; //OcTaHoB OO ycTaBkKe 5
unsigned char UST6 ; //0CTaHOB IO ycCcTaBKe 6
unsigned char UST7 ; //0cTaHoB HO ycTaBke 7
unsigned char USTS8 ; //OcTaHoOB IO ycTaBke 8
unsigned char UST9 ; //OcTaHoB 0O ycTaBke 9

//OcTraHoB no ycraeke 10
//OcTaHoB no ycrtaBke 11
//0OcTaHoB MO ycTaBke 12
//OcTaHoe no ycraBke 13
//OcTaHoB o ycraeke 14
//OcTaHoB mo ycraBke 15
//0OcTaHoB MO ycTaBke 16

unsigned char UST10
unsigned char UST11
unsigned char UST12
unsigned char UST13
unsigned char UST14
unsigned char UST15
unsigned char UST16
} TUSTMASK;

/*0CTaHOB MPOUCXOOUT [0 CpabaThHBaHMI YCTAaBKM, e€CJM COOTBETCTByKIEee €M OUTOoBOe
roJjie paBHO enuHuue.*/

Ne Ne Ne Ne Ne N
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<
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MAGAZINEPROF_SEC

typedef struct
{

CP56 time MeazureTime; //MeTka BpEMEHU U3MEPEHUSI

unsigned char Not used; //He umcrnojb3yeTcs

parameterl; //KOonMuecTBO M TUI [NAPAMETPOB 3aBMCUT OT MAaCKU
. //napamerpor crpykrype TJprof config
parameterN;

TWRITEBREAK WriteBreak; //BaT HENOJIHOTH 3anucu

unsigned char CSum; //KoHTpoJsibHasa cyMMa

}MAGAZINEPROF SEC;

MAGAZINEPROF_PERIOD

typedef struct
{

parameterl; //KonmuyecTBO M THUIl NAPAMETPOB 3aBMCUT OT MAaCKM
- //napamerpor crpykrype TJprof config
parameterN;

TWRITEBREAK WriteBreak; //BaliT HENOJIHOTH 3aluCU

unsigned char CSum; //KoHTpoJsibHasa cyMMa

}MAGAZINEPROF PERIOD;
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TWRITEBREAK
typedef struct
{

unsigned char b0:1; // He npomwes 3amaHHBM MHTEPBAJ MEXIy S3anmMcaMmy, CUMTaHHaS
// Bamnuchb He MNoJiHag

unsigned char bl:1; // npomsomsa yCTaHOBKA WJIM CHUHXPOHM3AaUMS Bpemenm 1M
unsigned char b2:1; // nepBasg 3amnmMch [I0CJe BKJIOUEHUS IUTAHUSI

unsigned char b3:1; // peseps

unsigned char b4:1; // peseps

unsigned char b5:1; // peseps

unsigned char b6:1; // peseps

unsigned char b7:1; // BHIOJHWUIOCH YyCJIOBME OCTAHOBA

}TWRITEBREAK;

MAGAZINEINTERCEPT

typedef struct MAGAZINEINTERCEPT
{

CP56_ time PowerOFF; //Bpemsa BrikjoueHus B dopmaTe CP56
CP56_ time PowerON; //BpemMma BkJoueHus B dopmare CP56
unsigned char CSum; //KoHTpoJibHasg cyMMa

unsigned char Reserved; //He ucnojb3yeTcs
}JMAGAZINEINTERCEPT;

/*KOHTpOJIbHAS CyMMa €CTh MHBEPTMPOBAHHAS CyMMa Bcex 6amnr, kpome CSum, CTPYKTYPH
MAGAZINEINTERCEPT. */

MAGAZINECRASH

typedef struct MAGAZINECRASH
{

unsigned char CrashReason; //Kom coburuga

CP56_ time DetectionTime; //BpeMa peructpauumu B dopmaTe CP56
STATETU StateTU; //CoCcTOosiHME BHIXONOB TeJIeyNpaBJIeHN
STATETC StateTC; //CocTosHME BXOLOB TeJIECUTHANIM3ALNNA
unsigned short Value; //BenyurHa aBapuUMHOTO IapaMeTpa
unsigned short Freq; //Tlepron ceTwu

unsigned char CSum; //KOHTpoOJIbHAS CyMMa

unsigned char Reserved; //He wcnosbsyercs

}MAGAZINECRASH;

//Konmel cobuTua (nmosnsa CrashReason)

Koz HayMeHOBaHME aBapUMHOM CUTyaUUM
0x01 CpabaTeBaHMe yCcTaBKM 1
0x02 CpabaTeBaHMEe yCTaBKU 2
0x10 CpabaTeBaHMe yCTaBKM 16
0x80 VisMeHeHre cocTosaHusa TC
0x81 VIsMeHeHMe cocTosHusa TY
0x82 OnHoBpeMeHHOe cpabaruBaHue TY m TC
0x83 OcTaHOB XypHaJjla Npoduien
/*KOHTpoOJbHas CyMMa €CTb MHBEPTMPOBAHHAS CyMMa Bcex 06amnroB (kpoMme CSum)

CTPYKTypel MAGAZINECRASH*/

STATETU
//Cocrosgume TY
typedef struct _STATETU
{
unsigned char StateTU1l :1;//Cocroanue TY1l (l-Bmxonm TY axTueeH, O-HeT)
unsigned char StateTU2 :1;//Cocrosuue TY2
unsigned char StateTU3 :1;//Cocroaume TY3
unsigned char StateTU4 :1;//CocTosaume TY4
unsigned char FreeByte :4;//CBoBomubie OUTH
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}STATETU;

STATETC

typedef struct

{
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

}STATETC;

char
char
char
char
char
char
char
char

_STATETC

StateTCl1l
StateTC2
StateTC3
StateTC4
StateTCh
StateTCo
StateTC7
StateTC8

Ne Ne Ne N Ne Ne N

PR R R R

~e

//CocTodgHue
//CocTodgHue
//CocTosaHue
//CocTosaHue
//CocTosaHue
//CocTodgHue
//CocTodgHue
//CocTosaHue
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NMPUNOXEHUE A. COOBLWEHNA OB OLUUBKAX

OpaHa 13 YyeTblpex cuTyauui MOXeT MMeTb MECTO NPU 3anpoce rMaBHOro K NOgYNHEHHOMY:

- Ecnu nogynHeHHoe yCTpOMCTBO MPUHANO 3anpoc 6e3 KOMMYHMKAUMOHHBIX OLMOOK, U MOXeT
HOpMarbHO pacno3HaTb 3anpoc, OHO BO3BpaLLAeT HOpMaribHbIN OTBET.

- Ecnv nogumMHeHHoe yCTPOWCTBO HE NMPUHSANO 3anpoc, OTBET He BO3BpallaeTcs. [NaBHbI oxXugaeT
OTBETa Ha 3anpoc B Te4YEeHUe onpeaeneHHoro Tanmayra.

- Ecnu noguvHeHHbIN MpuHAN 3anpoc, HO OOHapyXuN KOMMYHMKAUMOHHYIO ownbky (mapurer,
ownbKa KOHTPONBHOM CyMMbI), TO OTBET He BO3BpaLLaeTcd. [MaBHbIV 0XnaaeT oTBETa Ha 3anpoc B TeYeHue
onpeaeneHHoro TamMayTa.

- Ecnu nopunHeHHbIM NpuHan 3anpoc 6e3 KOMMYHUKALWMOHHOW OLUMOKM, HO HE MOXET BbINOMHUTb
3aTpeboBaHHy0 YHKUMIO(HaNpUmep, YTEHNE HECYLLECTBYIOLLNX BbIXOAOB WU PErucTpoB), NOSYUHEHHBIN
BO3BpaLLaeT coobuieHne o6 owmbke 1 ee npudnHaXx.

CoobuweHune 06 owmnbke MMeeT ABa Nons, KOTOopble OTAMYAKTCA OT Nofen HOpMarnbHOro oTBeTa:

MOJIE KOOA ®YHKUMW: B HopmanbHOM oOTBeTe, MOAYMHEHHbLIN MNOBTOPSAET Ko pyHKUMMK
cogepxawunca B none koga dyHkuum 3anpoca. Bo Bcex kogax pyHKUMA CcTapwmi 3Havawwmmn out
ycTtaHoBneH B 0. [Npu Bo3BpaTe coobuieHns 06 owmbke NogYMHEHHbIM yCTaHaBnMBaeT 3ToT 6ut B 1.

Mo ycTaHoBneHHOMY cTapLuemy 6uTy B Koge pyHKUMM rMaBHbIA pacno3HaeT coobuieHne o6 owmnbke,
N MOXET NpoaHanM3nMpoBaThb nosne AaHHbIX COOOLLEHMS.

MOJIE OAHHbLIX: B HopmanbHOM OTBeTe, MOA4YMHEHHbLIN MOXEeT BO3BpawaTb [OaHHble WY
CTaTUCTMKY B Mnone AaHHbix (Nnoby MHgopmMauuto, KoTopasa 3aTtpeboBaHa B 3anpoce). B coobuweHnn o6
owmnbKe, NOAYMHEHHbIV BO3BpaLLaeT ko OWNOKM B Mose AaHHbIX.

Hwxke nokasaH npumep 3anpoca rnaBHoro 1 coobuieHns 06 owmnbke NogYNHEHHOTO:

3anpoc OtBet

Mone Hex Mone Hex
Anpec 01 Anpec 01
Koa dyHKuum 04 Kog owmnbku 84
HavanbHbIn agpec CT. 00 MpuymHa ownbkm 02
HavanbHbIi agpec mn. 2E CRCcr. Cc2
Kon-Bo permctpos CT. 00 CRC wmn. Ci1
Kon-Bo permctpoB M. 01

CRCcr. 51

CRC mn. C3

B paHHOM npumepe rmaBHbI TpebyeT npounTaTh HecylecTByloLWwni pernctp ¢ agpecom 0x002E.
MogumHeHHbI Bo3BpawaeT coobulieHne o6 owubke ¢ kogom owmbkm (02). BT1oT kKop cneumduumpyet
HEeCYLLeCTBYIOLNA agapec AaHHbIX B NOSYNHEHHOM.

Cnncok KoOoB OLUNGOK NpeacTaBreH HuxKe.

01 ILLEGAL FUNCTION MpuHATBIN KoL, DYHKUMKN HEe NoAAepPXXMUBaEeTCA Ha
NOAYMHEHHOM.

ALpec AaHHbIX YKa3aHHbI B 3anpoce He A0CTYMNeH AaHHOMY
NOAYUHEHHOMY.

BenuunHa, cogepkallasics B none AaHHbIX 3anpoca,
ABNSIETCA HeQOMNYCTUMOW BENUYUHONM A58 MOAYNHEHHOTO.
HeBoccTaHaBnnBaemas ownbka nmena MecTto, noka

04 SLAVE DEVICE FAILURE NOAYMHEHHBIV NbITancs BbINOMHUTL 3aTpeboBaHHOE
Jencreue.

02 ILLEGAL DATA ADDRESS

03 ILLEGAL DATA VALUE
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NMPUNOXEHWUE B. TEHEPALIUA CRC

CRC aTto 16-T1 paspsgHas BenuuuHa, T.e. ABa 6anta. CRC BbluMcngeTcs nepegaroLlimMm yCTPONCTBOM W
pobasngetca kK coobueHunto. NMpuHMMarowee ycTporcTBo Takke BbluncnsgeT CRC B npouecce npuema u
CPaBHUBAET BbIYMCIEHHYIO BEMMYMHY C MONIEM KOHTPOSBHOW CyMMbI NpuvLleaLwero coobwenmns. Ecnm cymmel
He coBManu - To UMeeT MecTo ownbka.

16-tn 6uToBbIn pernctp CRC npegBaputenbHo 3arpyxaetcss uncrniom OXFFFF. TNpouecc HaunHaeTtcst ¢
nobaBneHus 6anToB coobLLEHNs K TeKyLemMy cogepxumomy pernctpa. Ans reHepauun CRC ncnonb3yoTes
TOnbKO 8 OMT gaHHbIX. CTapT u cton GuUThl, BUT NapuUTeTa, €Cnn OH Ucnonb3yeTcs, He yunTbiBatoTcsi B CRC.

B npouecce reHepauun CRC, kaxabii 8-mu 6utoBLI cumBon ckragbiBaetca no MCKIMMOYAKLWEMY UNN ¢
cogepxmmbiM pernctpa. Pesynbrart caoBuraetcs B HarnpaeneHun mnagwero 6uta, ¢ 3anonHeHnem 0
cTapuero 6uta. Mnagwun ouT n3enekaetca u nposepsietcs. Ecnv mnagwmin 6uT paBeH 1, To cogepxmmoe
perncrtpa cknagbiBaeTcs ¢ onpegeneHHon paHee, dukcupoBaHHon BenunymHon, no NCKIMKOYAKOLWEMY
WITN. Ecnn mnagwwuii 6ut paseH 0, To UCKITIOYAKOLLEE U He genaeTcs.

OTOT nmpolecc NnoBTopsieTcs, Noka He G6yaeT caenaHo 8 caeuros. MNocne nocnegHero (BOCbMOro) cagura,
crneaytowmii 6anT cknagblBaeTcsi C COAEPXKMMbIM pernctpa M npoLecc NoBTOpsieTcsl cHoBa. duHanbHoe
coaepxaHue perucTtpa, nocne obpaboTku Bcex 0anWToB COOOLIEHUST U eCTb KOHTponbHasi cymma CRC.
Anroputm reHepaumm CRC

1. 16-Tm 6uToBbLIN perncTp 3arpyxaetcs umcnom OxFFFF, n ucnonb3yeTcs ganee kak perncrp
CRC.

2. MepBbii Gant coobuweHus cknagbiBaetcs no WMCKIMKOYAKOWEMY WIIM ¢ cogepXumbim
pernctpa CRC. PesynbTat nomewaetca B pernctp CRC.

3. Peructp CRC cgsuraetcs Bnpaso (B HanpaBneHun mnagwero 6urta) Ha 1 6ut, ctapwwui 6ut
3anonHsetcs 0.

4. (Ecnn mnagwwui 6uT 0): NosTopsAeTca war 3 (caswr)

(Ecnn mnagwun 6ut 1): Oenaetca onepauus «NCKITHOYAIOLWEE WJTM» peructpa CRC u

nonuHomunansHoro ymucna A001 hex.

5. Waru 3 1 4 noBTOPAIOTCA BOCEMb pa3.

6. MoBTopstoTCA Warn co 2 no 5 gnsa crnegytollero coobueHnsa. 3To NOBTOPAETCA 4O TEX MOp Noka
BCce OanTbl coobLeHnst He ByayT obpaboTaHbl.

7. duHanbHoe copepxaHue pernctpa CRC 1 ecTb KOHTpOribHas cymma.

PASMEWEHWNE CRC B COOBLWEHWA

Mpn nepepave 16 6uT KOHTponbHOW cyMmbl CRC B coolLieHuun, cHavana nepegaetca mMnagwui
6anT, 3atem ctapwuin. Hanpumep, ecnn CRC nmeeT 3HaueHne 0x1241:

Anpec DyHKLMA Cq,eTqMK [aHHble | danHble | daHHble | JaHHble CRC CRC Cr.
bant Mn.
41 12

NMPUMEP

Mpumep dyHkuun Ha a3bike C peanusytowen reHepaunto CRC npuBegeH Hwke. Bce BO3MOXHbIE
Benun4ymHbl CRC 3arpyxeHbl B ABa MaccmBa. OguH MaccuB COAepXUT Bce 256 BO3MOXHbLIX KOMOUHALIMIA
CRC pans crtapwero 6anta nonsa CRC, gpyroi MaccuMB COOEPXMT OaHHble Ans mnagwero Ganra.
Wpekcaumss CRC B aToM cny4yasi obecrnevmBaeT ObICTPOE BbIMNOMHEHWE BbIYUCIIEHMIA HOBOW BENNYUHBI
CRC ans kaxporo HoBoro 6anta ns 6ydepa coobLueHus.

const char auchCRCHi[256] = {
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0x00, 0xCl, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xCl, 0x81,
0x40, 0x01, 0xCO, 0Ox80, 0Ox41, 0x00, OxCl, 0x81, 0x40, 0x00, 0xCl, 0x81, 0x40, 0x01, 0xCO,
0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xCl, 0x81, 0x40, 0x00, 0xCl, 0x81, 0x40, 0xO1,
0xC0, 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, 0x00, 0xCl, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO,
0x80, 0x41, 0x00, 0xCl, 0x81, 0x40, 0x00, 0xCl, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01,
0xC0, 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, 0xCl, 0x81, 0x40, 0x00, 0xCl, 0x81, 0x40, 0xO1,
0xC0, 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, 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, 0xO1,
0xC0, 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, 0xCl, 0x81,
0x40};
const char auchCRCLo[256] = {

0x00, 0OxCO, 0xC1l, 0x01, 0xC3, 0x03, 0x02, 0xC2, 0OxCe6, 0Ox0O6, 0x07, 0xC7, 0x05, 0xC5, 0xC4,
0x04, 0xCC, 0x0C, 0x0D, 0xCD, 0x0F, OxCF, 0xCE, 0x0E, 0x0A, 0xCA, 0xCB, 0xOB, 0xC9, 0x09,
0x08, 0xC8, 0xD8, 0x18, 0x19, 0xD9, 0x1B, 0xDB, OxDA, OxlA, Ox1lE, OxDE, OxDF, 0x1F, 0xDD,
0x1D, 0x1lC, 0xDC, 0Ox14, 0xD4, 0xD5, 0x15, 0xD7, 0x17, 0xl1l6, 0xD6, 0xD2, 0xl1l2, 0x13, 0xD3,
0x11, 0xDl, 0xDO, 0x10, OxFO, 0x30, 0x31, OxF1l, 0x33, OxF3, 0xF2, 0x32, 0x36, 0xF6, OxF7,
0x37, OxF5, 0x35, 0x34, 0OxF4, 0x3C, 0xFC, O0xFD, 0x3D, OxFF, 0x3F, 0x3E, OxFE, O0xFA, O0x3A,
0x3B, O0xFB, 0x39, O0xF9, 0xF8, 0x38, 0x28, 0xE8, 0xE9, 0x29, O0xEB, 0x2B, 0x2A, O0xEA, OxEE,
0x2E, O0x2F, OxEF, 0x2D, OxED, OxEC, 0x2C, 0xE4, 0x24, 0x25, OxE5, 0x27, 0xE7, 0xE6, 0x26,
0x22, 0xE2, 0xE3, 0x23, 0xEl, 0x21, 0x20, O0xEO, O0xA0, 0x60, 0Ox6l, OxAl, 0x63, 0xA3, 0xA2,
0x62, 0Ox66, OxA6, OxA7, 0x67, 0xA5, 0x65, 0x64, OxA4, Ox6C, OxAC, O0xAD, 0x6D, OxAF, O0x6F,
0x6E, OxAE, OxAA, Ox6A, 0x6B, 0xAB, 0x69, 0xA9, O0xA8, 0x68, 0x78, 0xB8, 0xB9, 0x79, O0xBB,
0x7B, 0x7A, 0xBA, OxBE, 0x7E, 0x7F, OxBF, 0x7D, 0xBD, 0xBC, 0x7C, 0xB4, 0x74, 0x75, 0xBS5,
0x77, 0xB7, 0xBe6, 0x76, 0x72, 0xB2, 0xB3, 0x73, 0xBl, 0x71, 0x70, 0xBO, 0x50, 0x90, 0x91,
0x51, 0x93, 0x53, 0x52, 0x92, 0x96, 0x56, 0x57, 0x97, 0x55, 0x95, 0x94, 0x54, 0x9C, 0x5C,
0x5D, 0x9D, O0x5F, O0x9F, O0x9E, Ox5E, Ox5A, 0x9A, 0x9B, O0x5B, 0x99, 0x59, 0x58, 0x98, 0x88,
0x48, 0x49, 0x89, 0x4B, 0x8B, 0x8A, 0x4A, 0x4E, 0x8E, O0x8F, 0x4F, 0x8D, 0x4D, 0x4C, 0x8C,
Ox44, 0x84, 0x85, 0x45, 0x87, 0x47, Ox46, 0x86, 0x82, 0x42, 0x43, 0x83, 0x41, 0x81, 0x80,
0x40};

unsigned short CRC16MOD (puchMsg, usDatalen)
char *puchMsg; /* YkasarTenb Ha Oydep */
unsigned short usDatalen; /* KommuecTBo GailToB B Oybdepe */
{
struct {
char uchCRCHi; // 3mechb cneumanbHO TaKOM NOPANOK Oaur,
char uchCRCLo; // T.x. B MODBUS cHauajsia nepemaércsa miamumi Samt CRC
} uchCRC;
unsigned ulndex;

* (word*) &uchCRC=0xFFFF;
while (usDatalen--)
{
ulIndex = uchCRC.uchCRCHi” *puchMsg++;
ulndex&=0x00FF;
uchCRC.uchCRCHi = uchCRC.uchCRCLo”auchCRCHi [uIndex];
uchCRC.uchCRCLo = auchCRCLo[ulndex];
}

return * (word*) &uchCRC;
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