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OBLWUE NMPUHUUNDbI NEPEOAYUN OAHHBIX B MPOTOKOJIE MODBUS RTU

MEPEOJAYA B CETU MGTODBUS

KoHTponnepbl coeanHATCs, UCNOMb3yst TEXHOMOTUIO MMaBHbIN-NOAYNHEHHbIN, MPU KOTOPOW TONBKO OOHO
YCTPOWCTBO (rMaBHbIN) MOXET MHULMMPOBATL Nepeady (caenatb 3anpoc). [ipyrie ycTpoincTea
(nogYMHeHHbIE) NepefaloT 3anpallmMBaeMble rMaBHbIM YCTPONCTBOM AaHHbIE, UV NPOW3BOAAT
3anpaluvBaemble AeNCTBUA. TUNMYHOE rMaBHOE YCTPOMCTBO BKItovaeT B cebs Beaywmn (HOST) npoueccop
1 NaHenu nporpaMmmMmMpoBaHnst. TUNNMYHOE NOAYUHEHHOE YCTPONCTBO - MPOrPaMMUNPYEMBIA KOHTPOIep.

[(MaBHbIN MOXET agpecoBaTbCs K MUHANBUAYANBHOMY NOAYUHEHHOMY UIM MOXET MHULUUPOBATL LUMPOKYHO
nepegavy coobLleHus Ha Bce nogyYnHeHHbIe ycTponcTea. NogynHeHHOe yCTpOMCTBO BO3BpaLlaeT
coobLleHne B OTBET Ha 3anpoc, agpecyemMblii UMeHHO emy. OTBeTbl HE BO3BpaLLaloTCs Npu
LUMpOKOBeLLaTENBHOM 3anpoce OT rMaBHOro.

LMK 3AMPOC — OTBET

3anpoc oT rnaBHOro

OTBET NOAYMHEHHOIO

Aldpec Anpec

Koa dyHkummn Koa dyHKkumm

8 OUTHLIE DanThl 8 BUTHbIE DanTbI
OaHHbIX AaHHbIX

KoHTponbHas cymma

KoHTposnbHas cymma

3anpoc: Kog yHKunm B 3anpoce roBoput Nog4YMHEHHOMY YCTPOMCTBY, Kakoe AencTeme Heobxogumo
npoBecTW. banTbl AaHHbIX cogepXaTt uHdopmMaLuuto, Heo6XOAMMYIO ANS BbINOSIHEHWS 3anpPOLLEHHON
dyHKuMn. Hanpumep, ko dyHKUUM 4 nogpasymeBaeT 3anpoc Ha YTeHWe COAePXKMMOro perucTpoB
NMOAYNHEHHOTO.

OtBeT: Ecnv nogunHeHHbIN gaeT oTBeT, KoA (OyHKLMM B OTBETE NOBTOPSET KoA hyHKUMM B 3anpoce. B
GanTax gaHHbIX coaepXnTcs 3atpeboBaHHas nHdgopmaumsa. Ecnu nveet mecto owmnbka, To Kog yHKLMK
MoamduumnpyeTcs, n B 6antax gaHHbIX nepegaeTcs NpuyYnHa OLnBKN.

MU6806-03 HaunHaeT oTBeYaTb Yepe3 BPEMEHHOW MHTEpBarl, paBHbIN BpeMeHn nepegayn 3,5 CUMBOSIOB,
nocne nocnegHero 6avita 3anpoca.

COOEPXAHWNE COOBWEHNA MODBUS

Pexum ASCII He ncnonbayeTcs.

RTU ®PEVM

B RTU pexnme cooblieHne HaunMHaeTesl C MHTepBana TUWMWHbI MPOAOIKUTENbHOCTLIO 6onee 3,5 cumBona
npv SaHHOW CKOpOCTU nepeaayn B ceTu. NepBbiM 6aiToM 3aTem nepegaeTcsi agpec yCTPOMCTBa.

Bcnepg 3a nocnegHum nepenaBaeMbliM CMMBOJIOM TakKxKe crieayeT nHtepBan TULLUHBI NPOAOITKNTENTBHOCTbLIO
He meHee 3,5 cumBoroB. HoBoe coobLLEeHNe MOXET Ha4YMHATLCS NOCHe 3TOro nHTEpBana.

®penm coobLueHus nepegaeTcsi HenpepbiBHO. MHTepBan TULWMHBI NPOSOIMKMTENBHOCTLIO Gonee 1,5
CYMBOMa BO BpeMsi nepenaydn dopenma, BOCNPUHMMAETCHA YCTPOMCTBOM Kak oLLmbKa.

TunnyHbIV PperiM COoOBLLEHNS MOoKa3aH HuXe.



Crapt Appec | PyHkumsa | JaHHble | CRC KoHen,
T1-T2-T3-T4 | 8 6ut | 8 6uUt Nx86ur | 16 6ut | T1-T2-T3-T4

COOEPXAHWNE AOPECHOIO MOJiA

AppecHoe none dpenma cogepxut 8 6uT. [JonycTMmbi agpec nepegayvm HaxoamTes B guanasoHe 0 - 247.
KaxkgoMy nogumMHeHHOMY YCTPOWCTBY NpuUcBanBaeTCsl agpec B npegenax ot 1 no 247.

Appec 0 ucnonb3yeTtcsa Ang LWMpoOKOBeLLaTeNbHOW Nnepeaaymn, ero pacno3HaeT Kaxaoe yCTPONCTBO.

COOEPXAHWE NOJIA oYHKLUWU

Mone cdyHkuumn dperima cogepxut 8 6ut. AnanasoH uncna 1-255. Umetowmnca Habop pyHKLMIA onNncaH B
pasgene «PyHKUUN KOHTPOS 1 06paboTkn AaHHbIXY.

Korga nogYmHeHHbIM OTBEYaeT rmaBHOMY, OH UCNONb3yeT none koga yHkuun ansa dukcauumn ownbku. B
cryyae HOpMarnbHOro OTBETa NOAYMHEHHbIN MOBTOPSAET OPUrMHanbHbIN KOA4 yHKUMKW. Ecnu nveet mecto
owmnbka, Bo3BpalwaeTcs Kog PyHKUMM C YCTaHOBMEHHbIM B 1 cTapwium 6utom.

Hanpwumep, coobLieHne OT rmaBHOro NOAYUHEHHOMY NMPOYUTaTb rPyNMny PErncTpoB MMEET CrieayloLmn Kog
dyHKUMK:

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

1000 0011 (83h) B gobaBneHue Kk naMeHeHWto Koga yHKUUKW, MOAYNHEHHBIN pasMeLLaeT B Nofie AaHHbIX
YHUWKanbHbIA KO, KOTOPbIA FOBOPUT MTAaBHOMY, Kakas MMEHHO oLuMbKa Npom3oLUnia Unmn NpudmHy owmnoKu.

COOEPXAHWE NOJIA OAHHBIX

Mone gaHHbIX B COOBLLIEHNM OT rNaBHOMO K MOAYUHEHHOMY COAEPXKUT OOMOSNHUTENbBHYO MHOPMaLKIO,
koTopasi HeobxoanMa NoAYMHEHHOMY A5 BbINOMHEHUS yKa3aHHOW hyHKUMM. OHO MOXET cofepxaTb
ajpeca perncTpoB UMM BbIXOAOB, UX KONMYECTBO, CHETYUK NepeaaBaembix 6anToB AaHHbIX.

Hanpwumep, ecnu rmaeHbIN 3anpawunBaeT y NOAYMHEHHOrO NpoYMTaTh rpynny pernctpos (kog dpyHkumm 04h),
none gaHHbIX COOePXUT agpec HavyanbHOro perncTpa u KonmyecTso pernctpos. Ecnu rmasHbIn xoveT
3anucaTtb rpynny permcTpos (kog dyHkumm 10h), none gaHHbIX COOEPXUT agpec HavyanbHOro perncTpa,
KONNYEeCTBO PErMCTPOB, CHETHMK KonmMyecTBa 6anToB AaHHbIX U AaHHbIe ON1S 3anucu B PerucTpsbl.

Mone gaHHbIX MOXET He CyLLEeCcTBOBaTb (MMETb HYNEeBY ANNHY) B ONpeAeNneHHbIX TMnax CoobLLEHMA.

COJOEPXAHMUE NONA KOHTPOJIbHON CYMMBb

Korga ncnoneayetcs RTU-pexum, none KOHTPOSbHOM CyMMbl COAEPXUT 16-Tv GUTOBYIO BEMUYMHY.
KoHTponbHas cymma aBnsieTcs pesynbtatoM BeldncneHunsa Cyclical Redundancy Check caenaHHoro Hag
cogepxxaHmem coobueHns. CRC gobasnsetcs kK coobLieHmnio nocneaHnM nonem Mnagwnm 6antom snepes.

®OPMAT NMEPEAOAYN CMMBOJIOB

Mepepgaya cuMBONOB MAET Mnagwmm 6utom Bnepes.

®OPMAT KAXXOOIO BANTA B RTU-PEXXWME

lcrapt |1 |2 [3 [4]5]6]7]8]napurer | cron |




CuncteMa KoampoBku: 8-Mu GutoBasi ABOMYHAS, LWEeCTHaALaTepmyHas
0-9, A-F
[Be wecTHaguaTepuyHble Undpbl coaepkaTcs B
Kaxxaom 8-mu butoBom 6anTe coobLeHus.

HasHaueHue buToB: 1 crapToBbIf GUT
8 OUT AaHHbIX, MNaAWyM 3Ha4YallmMm pa3psiaoM Bnepes
1 6UT napuTeTa C KOHTPONEM YETHOCTHU
1 cTonosbi BuT

METOAbl KOHTPO/IA OWWBOK

KoHTponb naputeta u KOHTpOrbHas cymma. [[maBHOE 1 NOAYMHEHHOE YCTPOWCTBA NPOBEPSIOT KaxXabl 6GanT
n BCé coobLeHne B npouecce npuema. Ecnu nogumHeHHbIn obHapyxun ownbKy nepegayun, To OH He
dopMMpyeT OTBET MaBHOMY.

KOHTPOIJIb NMAPUTETA

YcTpowncTBa ncnonb3yoT YéTHbI (Even) naputeT. Hanpumep, 8 6ut RTU dpenma cogepxat 6utsbl 1100
0101. O6Lwee konnyecTBo eanHuy — 4. but naputeta 6yget paseH 0, Tak 4TOObI 0bLLEe KONMYECTBO eanHUL
BMecTe ¢ butom naputeTa 6b1no YETHLIM YMCIIOM.

KOHTPOJIbHAA CYMMA CRC

KoHTponbHas cymma CRC coctout n3 asyx 6ant. KoHTponbHas cymma BblYMCNSETCH nepeaatoLlmm
YCTPOWCTBOM U gobaBnseTcs B kKoHew, coobLeHus. [puHnMatoLee yCTpoiCTBO BbIYMCNSAET KOHTPOSbHYHO
CyMMY B npouecce npuema u cpaBHuBaeT ee ¢ nonem CRC npuHaTOro coobueHuns.

CueTumnK KOHTPONBHOW CyMMbI NpeaBapuTEnbHO MHNUManuanpyetcs yucnom FFh. Tonbko Bocemb 6uT
AaHHbIX CMOMb3YITCA ANS BblMUCIEHNS KOHTposbHON cymmbl CRC. CtapT v cton 6uTkl, 6UT naputeTa,
€CI1 OH UCMONb3YeTCA, HE YYNTLIBAIOTCH B KOHTPOSbHOM CYMME.

Bo Bpewms reHepauun CRC kaxabin 6anT coobleHus cknagbiBaeTcsa no ucknovatowemy UJTN ¢ Tekywmm
COLEPXNMbIM peErncTpa KOHTPOIbHOM CyMMbl. Pe3ynbTaTt caBuraeTcsa B HanpaBrneHun mnagiero oura, ¢
3anofHeHneM Hyrnem ctapluero 6uta. Ecnu mnagwum 6ut paeeH 1, To nponssognTcs ucknoyarowee U
COLEPXNMOro permcTpa KOHTPOSIbHOM CyMMbI U onpefeneHHoro Yvicna. Ecnv mnagwwmi 6ut pasex 0, To
nckntovatowee NI He penaeTcs.

Mpouecc copura noBTopsieTca BoceMb pas. [locne nocnegHero (BOCbMOro) cagura, cnegyowmn 6ant
cknagbiBaeTcs C TEKYLLEWN BENNYUHON PErMCTPa KOHTPOSbHOW CYMMBI, U MPOLIECC CABMra NOBTOPSETCS
BOCEMb pa3 Kak onucaHo Bbllwe. KoHeYHoe cofepkaHve permctpa u ecTb KOHTposnbHas cymma CRC.



CUCTEMA KOMAHO USMEPUTEJIbHOIO LULM®POBOIO NPEOBEPA3OBATEIJSA MNL6806-03

CMMCOK KOMAH[ IML6806-03

01h YUrteHne Bbixogos TY

02h YUrteHne Bxogos TC

03h YUTteHne pmkcnpoBaHHbIX peErMcTpoB
04h YUTteHne perncrtpos

05h YcTaHoBka BbixogoB TY

06h 3anucb B eANHUYHbBIV PErUCTP

07h YUTteHune pernctpa cratyca

08h DyHKUMA ONarHOCTUKM

10h 3anucb HECKOMNBbKMX PErMCTPOB
2Bh/0Eh 3anpoc naeHTudunkaumm

01H UTEHWE BbIXOOOB TY
DyHKUMA «HTeHune BbiIxoaos TY» UCNoNb3yeTcs ANs CHUTbIBAHUS COCTOSIHUS BbIXOAOB TeneynpasneHus.

3anpoc coaepxuT agpec HavarnbHOro BbIxo4a M KONMYECTBO BbIXOAOB AN YTeHus. Boixogpl TY agpecytoTcs
C Hynsi: Bbixoabl 1-16 agpecytotca kak 0-15. Agpeca 8-15 cooTBeTcTBYIOT BbIXOogam TY, 3ahUKCUPOBAHHBIM
dyHKumen 06h.

3anpoc

Kog cdyHkumm 1 6ant 0x01

CraproBbIi agpec 2 banTa 0x0000 — Ox000F
Konnyecteo 6utos 2 banTa 1-16

OTtBet

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

3HayeHus butoB 1 -2 6ant*

* KonnyectBo 3anpalinBaemMbixX o6uTtoB/8 oKpyrnaeTca o OonbLUEero uenoro

Coo06LeHue 06 omnbKe
Kop owmnbku 1 6ant 0x81
MpuymHa ownbkm 1 6ant 02 unun 03

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

Mpumep. 3anpoc ons YTeHus Boixoga TY1.

Mone Hex Mone Hex
Appec 01 Appec 01
Kon coyHKLum 01 Kon coyHKLum 01
HavanbHbI agpec CT. 00 Kon-Bo 6ant 01

IMpogomkeHne npumepa



3anpoc OtBet

Mone Hex MNone Hex
HavanbHbIh agpec mn. 00 3HauyeHne perncrpa Cr. 01
Kon-Bo 61TOB CT. 00 CRC cT. 90
Kon-Bo 6utoB mn. 01 CRC mn. 48
CRC cT. FD

CRC wmn. CA

TY1 BkNtoYEHO.

Ecnn Bo3Bpaliaemoe KkonmMyecTtBO OMTOB He KpaTHO 8, TO ocTaBwumeca 6GuTtel B nocnegHem bGavite
coobuieHuns 6yayT yctaHoBneHbl B 0. C4ETYMK BanT copgepXuT KonmyecTBo GanT, nepegaBaemblX B none
OaHHBbIX.

02H YTEHWE BXOOOB TC

dyHkuma «YteHme BxogoB TC» Mcnonb3yeTcs ONsi CYMTbIBAHWUS COCTOSIHUMSI BXOAOB TerecurHanusauuu.
3anpoc cogepXut agpec HavanbHOro BXo4a M KOMMYeCTBO BXoAoB And uteHud. Bxogwsl TC agpecytotcs ¢
Hyns: Bxogbl 1-8 appecytotca kak 0-7. lNMo agpecam 8-15 pacnonoxeHbl Te xe TC, Tonbko
3admkcnpoBaHHble No koMmaHge 06h.

3anpoc

Kon doyHKLMM 1 GanT 0x02

CrapToBbIvi agpec 2 Gawnta 0x0000 — 0x000F
KonunyecTtso 6utos 2 Gawnta 1-16

OTtBet

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

3HaueHns1 buToB 1 -2 6ant*

* KonunyecTBo 3anpaluvBaemMbix 6uToB / 8, OKpyrnéHHoe 40 Lenoro BBepx

Coo06LeHue 06 onbKe

Kopn owmnbku 1 GanT 0x82

MprynHa owmnbKm 1 6ant 02 unn 03

CoctogaHue BbixogoB TC nepenaétcs, kak oguH Bbixoa TC Ha 6urT.

Mpumep. 3anpoc onsa YteHnsa 16 guckpeTHbIX BxoaoB. NMepsble 8 Tekywme TC, ocTanbHble (PUKCUPOBaHHbLIE.

3anpoc OtBet

Mone Hex MNone Hex
Anpec 01 Apopec 01
Kon cbyHKLMM 02 Koa dpyHKLMM 02
HauvanbHbI agpec cT. 00 Kon-Bo 6ait 02
HavanbHbIh agpec mn. 00 [aHHble 00
Kon-Bo 61TOB CT. 00 [aHHbie 00
Kon-Bo 6uTtoB M. 10 CRCcr. B9
CRCcT. 79 CRC wmn. B8
CRC wmn. C6




03H UTEHWNE ®NKCNPOBAHHbIX PETCTPOB

PyHKUMA «YTeHMe (UKCMPOBAHHbBIX PErMcTpoB» UCMOMb3yeTca And cuuTbiBaHua pernctpos  [L,
3ahuKkcnpoBaHHbIX pyHkLmen 06h. Agpeca permcTpoB npuseeHsl B Tabnuue 3.

3anpoc COOEPXNT HOMEP Ha4valibHOIo perncrtpa un KoJindeCcTtBo PpErmcTpoB Ald YTeHUA.

[laHHble perncTpoB B OTBETE NepenaloTcs kak ABa 6ainTa Ha perucTp. [ns Kakaoro permctpa nepBblid 6anT
COOepPXUT cTaplune GUTbI, BTOPOI GaiiT coaepkuT mMragwmne GuTbl.

3anpoc

Kon doyHKuMM 1 6ant 0x03

CraproBbii agpec 2 banTta 0x0000 — OXFFFF
Konun4yecTtBo pernctpos 2 banTta 1-125 (0x7D)
OTtBeT

Kon doyHKuMm 1 6ant 0x03
Konu4yectso 6ant 1 6ant 2 X N*

3HaveHuns perncTpos N* x 2 6aviTa

*N = konnyecTBO pPerucTpos

CoobweHue 06 owmnbke

Kopn owmnbku 1 GanT 0x83

MpuymHa ownbkm 1 6ant 02 vinn 03 nnn 04

Mpumep. 3anpoc Ans YteHuss 3 perncTpoB MrHOBEHHbLIX (PUKCUPOBAHHbIX 3HAYEHWUIA aKTUBHOW MOLLHOCTM
¢as A, B, C.

3anpoc OtBeTt
Mone Hex Mone Hex
Anpec 01 Anpec 01
Koa doyHKUMn 03 Koa doyHKumn 03
HavanbHbIn agpec cT. |00 Kon-Bo 6ant 06
HavanbHbIn agpec mn. |07 3HauveHue pernctpa ct. |00
Kon-Bo pernctpos ct. |00 I:;:aqume pemcTpa 65
Kon-Bo pernctpos mn. |03 3HaueHue peructpa cT. |00
CRC ot ES 3HauyeHue peructpa 66
M.
CRC wmn. CA 3HaueHue peructpa cT. |00
3HayeHne peructpa 00
M.
CRC cr. 8D
CRC wmn. 62

Copepxumoe peructpa 0x0007 - MrHoBeHHas akTMBHas MOLHOCTb pasbl A (P1a) - umeeT 3HadveHwue
0x0065 (101)

Copepxumoe pernctpa 0x0008 - MrHOBeHHasi akTuBHasi MOLUHOCTb pa3bl B (P1lb) - umeer 3HauveHue
0x0066 (102)

Copepxumoe pernctpa 0x0009 - MrHoBeHHast akTMBHas MOLLHOCTb pasbl C (P1c) - MMeeT 3HayveHue
0x0000 (0)
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04H YTEHWE PETUCTPOB

PyHKUMA «YTeHne perncTpoB» MCMonb3yeTcs ANnd cumTbiBaHus peructpoB [L, cogepxalimx 3HayeHus
napameTpoB, ykaszaHHbIX B Tabnuue 3.

3anpoc COOEPXNT HOMEP Ha4valibHOIo perncrtpa un KoJindeCcTtBo PpErmcTpoB Ald YTeHUA.

[laHHble perncTpoB B OTBETE NepenaroTcs kak ABa 6ainTa Ha perucTp. [ns Kakaoro permctpa nepeblin 6anT
COOepPXUT cTaplune GUTbI, BTOPOI GaiiT coaepkuT mMragwmne GuTbl.

3anpoc

Kon doyHKuMM 1 6ant 0x04

CraproBbii agpec 2 banTa 0x0000 — OXFFFF
Konun4yecTtBo pernctpos 2 banTa 1-125 (0x7D)
OTtBeT

Kon doyHKuMm 1 6ant 0x04
Konu4yectso 6ant 1 6ant 2 X N*

3HaveHuns perncTpos N* x 2 6aviTa

*N = konnyecTBO pPerucTpos

CoobweHue 06 owmnbke

Kog owmnbkm 1 6ant 0x84
MpuymHa ownbkm 1 6ant 02 vinn 03 nnn 04
Mpumep

3anpoc ang yteHus 1 peructpa « MrHoBeHHOe AeNCTBYOLLee 3HaYeHUe HanpskeHusa dasbl A (U1a)»

3anpoc OtBeT

Mone Hex Mone Hex
Anpec 01 Anpec 01
Koo cyHKuum 04 Koa cyHKuum 04
HavanbHbI agpec cT. 02 Kon-Bo 6ant 02
HavanbHbIh agpec mn. 00 3HauyeHune perncrpa cr. 00
Kon-Bo permcTpos CT. 00 3HaveHune pernctpa mn. |02
Kon-Bo pernctpos M. 01 CRCcr. 38
CRC cT. 30 CRC mn. F1
CRC mn. 72

Copgepxumoe pernctpa 0x0200 nmeet 3HaveHme 0x0002.

05H YCTAHOBKA EAVMHNYHOTIO BbIXOOA TY

CDyHKLI,I/IFI ncnonb3dyetcAd AOnd  YyCTaHOBKM e€OMHUYHOro  BbiIXOO4a  TeneynpasfieHUWA B COCTOAHUE
BKIHOYEHO/BbIKITHOHEHO. I'Ipw LLIVIpOKOBeU.I,aTeJ'IbHOI;] nepenade d)yHKLI,VIﬂ yCTaHaBnMBaeT BCE BbiXOObl C
AaHHbIM agpecoM BO BCeX NOOYNHEHHbIX yCTpOIZCTBaX.

3anpoc cogepXxut Homep Bbixoga TY ana ycrtaHoBku. Beixogbl TY agpecytoTcs ¢ Hyns: Bbixoabl 1-8
agpecyeTcs kak 0-7.

CocTosiHMe, B KOTOPOE HEOOGXOAMMO YCTaHOBUTL BbIXOA OMUCLIBAETCS B Mofe AaHHblX. 3HaveHue OxFFOO0
COOTBETCTBYET BKtoYeHuto. 3HavyeHne 0x0000 coOTBETCTBYET BbIKIIOHYEHUIO.
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3anpoc

Kon doyHKUMM 1 6ant 0x05

Anpec Bbixoga 2 banTta 0x0000-0x0007
[aHHble 2 banTta 0x0000 unun OxFFO0
OtBet

Kon dbyHKLMm 1 6ant 0x05

Anpec Bbixoga 1 6ant 0x0000-0x0007
[aHHble 1 6ant 0x0000 unn 0xFFO0O0
Coob6weHue 06 ownbke

Kop owmnbkun 1 6ant 0x85

MprynHa owmnbKm 1 6ant 02 wnn 03 unun 04

Mpumep. Brnounts TY1.

3anpoc OtBeTt

lNone Hex lNone Hex
Anpec 01 Anpec 01
Kog doyHKumn 05 Koa doyHKumm 05
Anpec TY cr. 00 Anpec TY cr. 00
Anpec TY mn. 00 Agopec TY mn. 00
[aHHble CT. FF [aHHble CT. FF
JaHHble mn. 00 [aHHble M. 00
CRCcr. CRCcr.

CRC wmn. CRC mn.

TY1 BKnto4eHo.

HopmarbHbIli 0TBET NOBTOPSIET 3anpoc.

06H 3AMNCb B EQVHUNYHBIN PETNCTP

OTa cyHKUMA ucnonb3yeTcsa AN 3anMcyu OAHOro perncTpa B yAanéHHOM YCTpOoMcTBe. 3anpoc COOepXuT
agpec perucrtpa M 3HadeHue, KOTopoe AOMKHO ObiTb 3anmMcaHo. HopmanbHbI OTBET — 3XO 3anpoca -
BO3BpaLLLaeTCcsa Nocne Toro Kak cogepXXMMoe peructpa B yaganéHHOM KOHTponnepe nepesanmcaHo.

3anpoc

Koa dyHKuum 1 6ant 0x06
Anpec pernctpa 2 banTa OXXXXX*
3HauyeHune perncTpa 2 banTa OXXXXX*
OTtBeT

Kog cdyHkumm 1 6ant 0x06
Anpec pernctpa 2 banTa OXXXXX*
3HayeHue peructpa 2 banTa OXXXXX*
CoobuieHune 06 owmnbke

Koa owwimnbkum 1 6ant 0x86
MpuymHa ownbkm 1 6ant 02 unn 03 unun 04

*[lonycTuMble aapeca 1 3Ha4YeHWs perncTpoB Asst 3anucu
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Anpec

Lenctene

Bo3MoxHble 3Ha4YeHus

0x0100 — OxO1FF

KapTa permctpos

0x0200 — 0x228

0x1000 — 0x103F

KOH(Urypauust yctaBok

cTpyktypa UST_CONFIG

0x1040 — 0x104F

KoHGurypauma TY

cTpykTypa TU_MASK

0x7FDO — 0x7FD1

naposb Ha yCTaBKK

0x00000000 — OXFFFFFFFF

0x7FD2 — Ox7FD3

naposib Ha CYETUMKM W XKypHanbl

0x00000000 — OxFFFFFFFF

Ox7FEO

ycTaHoBka TY

0x0000 — 0x0007*

3alUTHbBIA perncTp ans

OX7FE1 0x0039
ycTaHoBku TY
Ox7FEZ2 Bpems yaepxaHus TY1, ¢ 0-255
Ox7FE3 Bpems yaepxaHua TY2, ¢ 0-255
Ox7FE4 Bpems yaepxaHua TY3, ¢ 0-255
Ox7FES5 Bpems yaepxaHua TY4, ¢ 0-255
0x8000 dukcaumnsa gaHHbIX 0x000F
0x8001 cbpoc peructpa cocTosiHuA 0x000F
0x8002 cbpoc peructpa-3awénkm TY 0x000F
0x0000 (agpec)
paspeLleHne yCTaHOBKN
napameTpa, cbpacbiBaeTcs nocne 0x0001 (ckopocte, napuer)
0x8010 P pa, cop 0x0002 (ycTaBka)
3anvcy nboro napameTpa nnm
GTEHNS DAHHBIXC 0x0004 (npoTokos)
A 0x0005 (ouncTka CHETYMKOB)
0x8011 yCTaHOBKa agpeca yCTponcTBa 0x0001 — OxO0F7
0x0001 (19200 6uT/c)
0x0002 (9600 6uT/c)
0x0003 (4800 6uT/c)
0x8012 YCTaHOBKa CKOPOCTU TEKYLLEro 0x0004 (2400 6uT/c)
KaHana 0x0005 (1200 6uT/c)
0x0011 (38400 6uT/C)
0x0012 (57600 6uT/c)
0x0013 (115200 6uT/c)
0x8013 yCTaHOBKa NpoToKona 0x0001 (FT3)
WHTepdeiica TekyLero kaHana® | 0x0002 (MODBUS)
0x0000 (no ymon4yaHuio)
|CTapT|1|2|3|4|5|6|7|8|qu|eTon|
1-8-Even-1
0x0001
|CTapT|1|2|3|4|5|6|7|8|He\4|m0n|
1-8-Odd-1
0x8014 ycTaHoBKa buTta naputeTta
0x0002
|CTapT| 1 I 2 | 3 I 4 I 5 | 6 I 7 | 8 |CTOI’1|CTOI'I|
1-8-NoParity-2
0x0003 (He ctaHgapT Modbus)
|CTapT|1[2|3|4|5|6|7|8|CTOI’1|
1-8-NoParity-1
0x8024 c6poC CHETYMKOB SHeprin” 0X000F
0x8025 c6poc cuétumkos TC” 0X000F

'3annck 1B COOTBETCTBYIOLMIA OBUT pernctpa BknoyaeT TY, 3anuck 0 - BbIKMOYaeT.

’HenocpeACTBEHHO Nepe[ M3MeHeHMeM napameTpa (HanpuMep, CKOPOCTU) HeOBXOAMMO NpeABapUTENbHO

3anucaTb KOHCTaHTy (Hanpumep, 1 ans ckopoctu) B permctp 0x8010.

°BbINONHSIETCS C HAXKATOM KHOMKOM .
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“CM. «OumCcTKa CHETUMNKOB 3Heprum, c4eéTUMKoB TCy».

Mpumep. BoinonHeHne ukcaumm Bcex permctpos Tabnuubl 3.

3anpoc OtBeTt

Mone Hex Mone Hex
Anpec 01 Anpec 01
Koa pyHKkumn 06 Koa dyHkummn 06
Anpec perunctpa CT. 80 Agpec peructpa CT. 80
Appec peructpa M. 00 Appec peructpa mn. 00
3HaveHune peructpa cT. |00 3HaueHue peructpa ct. |00
3HaveHune peructpa mn. |OF 3HaueHue peructpa mn. |OF
CRC cr. EO CRC cr. EO
CRC wmn. OE CRC mn. OE

0x8000 — Agpec peructpa ukcaumm gaHHbIX

0x000F — Macka puKcupyembiX gaHHbIX

07H UTEHWE PETUCTPA CTATYCA

OT1a dyHKUMA MCMoNb3yeTcsa AN YTEHMS BOCbMU CTaTyCHbIX OUTOB B yAanéHHoM ycTponcTBe. HopmanbHbil
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

MpnynHa ownbkm 1 6ant 04

BanT peructpa ctaTtyca paBeH mnagwemy 6anty B ctpyktype SENSORSTATE

an/IMep 3anpoca Ha 4YTeHune CTaTyCHOro permcrtpa

3anpoc OtBeT

Mone Hex Mone Hex

Appec 01 Appec 01

Kon doyHKumm 07 Kop doyHKuum 07

CRC cr. 41 [anHble peructpa C1

CRC mn. E2 CRC cr. E3
CRC mn. A0

0xC1 - gaHHble perncTpa CoCToSHMS.

08H YTEHWE PETUCTPOB ANATHOCTWKN

OT1a yHKUMs obecneuvBaeT MPOBEPKY KOMMYHMKALMW MeXAy rMaBHbIM U MOAYMHEHHBIM U BbIABNSET
BHYTPEHHMWE OLWMOKM B NoguMHEHHOM. LLinpokoe BellaHne He noaaepXxmnBaeTcs.

dyHkuMa ucnonb3yeT ABa Oanta kopja noAadyHKUMM B 3anpoce Ans onpedeneHus Tuna SUarHOCTUKM.
MoaumHEHHBIN Bo3BpaLlaeT oba koga yHKUMM 1 NogdYHKLUUKN 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 Tabnumue anarHoctmyecknx noadyHkumin gyHkumumn 08

Coob6uweHue 06 owmnbke

Kop owmnbkun 1 6ant 0x88

MprynHa owmnbKm 1 6ant 01 wnmn 03 unun 04

Tabnuua guarHocTuieckmx nogdyHKUnn pyHkummn 08

Koa noadyHkuny MpumeHeHne

(Dec)

00 3X0, BO3BpaLLaeT NPUHATbLIE AAaHHbIE

01 nHuunanusaumns UART

02 BO3BpaLlLlaeT perncTp guarHoCTUKK

04 nepesBoauT B PEXUM NPOCNYLLINBaAHUA CeTH

10 O4UCTKA CHETYMKOB W1 perucTpa AMarHoCTuUKm

11 BO3BpaLLaeT CYETUMK NMPUHSTBLIX COOOLLEHWNIA

12 BO3BpaLLaeT cyeTymk ownbok CRC n naputeta

13 BO3BpaLLlaeT CYEeTUMK HEMPaBUIbHbIX 3anpocoB

14 BO3BpaLLl@eT CYETUMK 3arnpoCoB YCTPOMUCTBA U LLUMPOKOBELLATENbHbLIX 3anpocoB
15 BO3BpaLLlaeT c4eTYMK 3anpocoB 6e3 oTBeTa

16 Bo3BpaLlaeT cHeTumk NAK

17 BO3BpaLlaeT CYETYNK OTBETOB «3aHAT»

18 BO3BpaLLlaeT cCYeTUMK OLIMOOK nepenonHeHunsa bydepa

20 ouMLaeT cYeTYMK 1 cbnar owmnbok nepenonHenns Gydepa

00 BosBpaliaeT npuHATble gaHHble. OTBET naeHTUYEH 3anpocy.

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

00 00 JliobGble 2 GawnTa MoBTOp AaHHbIX 3anpoca

01 WHuuunanusmpyetca UART, BCE KOMMYHMKAUMOHHbIE CHETYMKM ouuwarotcd. Ecnu nopt HaxoguTcsa B
pexvMe NpocnyLwnBaHUSA CeTn, TO OTBET He BO3BPAaLLaeTCsl, HO MOPT NepexoauT B OObIYHbIA pexum. Ecnn
none AaHHbIX cogepxuT FFOOh, To NponcxoamT o4ncTKa KOMMYHUKaLMOHHOTO XypHara CoObITUNA.

MoadyHKLmMA lMone pgaHHbIX (3anpoc) lMone gaaHHbIX (OTBET)
0001 00 00 MoBTOp AaHHbIX 3anpoca
0001 FF 00 MoBTOp AaHHbIX 3anpoca

02 BosBpallaeT cogepxmmoe perucrpa guarHoCTuKu.

Mnagwwuin 6anT pernctpa [UMarHOCTUKM paBeH OanTy perucrpa crtatyca yctpowctBa. Crapwwuiin 6ant
COOEPXUT AOMNONHUTENbHbIE diarM COCTOAHUSA YCTPONCTBA.

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

00 02 00 00 Copaepxunmoe perucrpa cratyca
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04 YcraHaBnMBaeT YCTPOWCTBO B pexuM MpocnywmBaHua ceTun. Bce coobuieHus, appecyemble
NOAYNMHEHHOMY UMW LUMPOKOBELLATENBHO, OTCMEXUBAIOTCH, HO HE BbIMOSHAETCHA HUKaK1MX OEVCTBUA U OTBETHI
He BO3BpallalTcsa. Tonbko ogHa (yHKUMS MOXeT ObiTb BbiMonHeHa — pecTtapT UART, 4TO BepHET
YCTPOWCTBO B HOPMaIbHbIN PEXUM.

00 04 00 00 He BO3BpallaeTcs

10 OumncTka BCEX CHETUMKOB M perncTpa AnarHoCTuKu

00 OA 00 00 OX0 AaHHbIX 3anpoca

11 BosBpallaeT CUETYMK MPUHATLIX coobLueHuin nocne nocnegHero pecrapta UART, onepaumMmM O4YUCTKM
CYETYUKOB MMM BKITHOYEHUS MUTAHUS.

00 0B 00 00 CUYETUMK NPUHSATBLIX COOOLLEHNI

12 BosBpalaeT cyéTtumnk owmnbok CRC nocne nocnegHero pecrapTa, onepauuy OYUCTKU CYETUYUKOB UMK
BKIIOYEHNSA NUTaHNS.

00 0C 00 00 CyéTyunk owmbok CRC

13 BosBpallaeT cYETYNK coobLleHunii 06 oLIMbKax, HacuUTaHHbIX MOCcne MnocreaHero pecrapTa, onepaiuu
OYUCTKN CHETUMKOB UMW BKIIOYEHUSA NMUTAHUS.

00 0D 00 00 CU&TuUnK HenpaBUIbHbLIX 3aMpoCcCoB

14 Bosapau.l,aeT CYEeTHUK 3anpocoB, apgpecoBaHHbIX yCTpOVICTBy M WwnpokoBellaTesibHbIX 3anpocos,
HaC4YUTaHHbIX NOCIie nocrneanHero pecrtaprta, onepaunm O4NCTKU CYETUYMKOB UM BKITHOYEHUS NUTaHUS.

00 OE 00 00 CuéTunk 3anpocoB

15 Boaspau.l,aeT CYEeT4YMK 3anpocos I'IOD,‘-IVIHéHHOMy, KOTOpble ocCTalinCb 06e3 oTBeTa, HacuYUTaHHbIX nocne
nocriegHero pecrapta, onepauun O4YNCTKU CYETYMKOB UIN BKITHOYEHUS NUTAHUS.

00 OF 0000 CuéTtunk 3anpocoB 6e3 oTBeTa

16 Bo3sBpallaeT cYeTUMK COOBLLEHNI, aApPEeCOBaHHbIX YCTPONCTBY, ANsi KOTOPbLIX Oblil BO3BpaLLEH OTBET C
coobueHnem 06 owmnbke Trna Negative Acknowledge (NAK)

0010 00 00 CuéTtunk NAK

17 BosBpalyaeT CYETUYNK OTBETOB «3aHAT»

0011 00 00 CYETYMK OTBETOB «3aHAT»

18 BosBpallaeT cyeTumk owmbok nepenonHeHns dydepa
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00 12 | 00 00

| CudTuMK nepenonHeHs

20 OuuiaeT cYETUMK NepenonHeHun u pnar owmnbok nepenonHeHns dydepa

MoadyHKLmMA

Mone paHHbIX (3anpoc)

Mone gaHHbIX (OTBET)

00 14 00 00

0000

OFH YCTAHOBKA HECKOJIbKMNX BbIXOOOB TY

q)yHKLI,VIS-I yCTaHaBMBaeT Kaxgbii Bbixoq TY B OAHO W3 COCTOSIHUA  BKIHOYEHO/BbLIKITHOYEHO.

Mpwu

LUMPOKOBELLATENbHOM Nepepdade (YHKUWUS ycTaHaBnvMBaeT NoAobOHble BbIXOAbl BO BCEX MOOAYMHEHHbLIX

yCTpONCTBAXx.

3anpoc coaepXXnT cTapToBbi Bbixod TY Ans yCTaHOBKM M Mofie AaHHbIX. Beixogbl TY agpecyloTcst ¢ Hyns:
Bbixogbl 1-8 agpecyetcs kak 0-7. CoctosiHMe, B KOTOpOe HeOOXOAMMO YCTAaHOBUTb BbIXOAbl, HAYMHas CO
CTapToBOro, nepenaétcsa B None AaHHbIX. ‘1’ B COOTBETCTBYHOLEN GMTOBOM NO3ULUKN O3HAYaeT BKIOYEHME

TY. ‘0’ — BbikNtoYeHune TY.

3anpoc

Koa cdyHkumm 1 6ant OxOF
CraproBbIi agpec 2 banTa 0x0000-0x0007
Konn4yectBo BbiXxo4oB 2 banTta 1-8
KonnyectBo 6ant 1 6ant 1-2*
CocTos1HME BbIXOA0B 1-2*

* KonnyecTtBo BbIXOAOB / 8, OKpYrnéHHoe 40 Lenoro BBEpX

OTBeT

Kog dyHKkumm 1 6ant OxO0F
CtapToBbIt agpec 2 banTa 0x0000-0x0007
KonuyectBo BbIXO40B 2 banTta 1-8
CoobuweHue 06 owmnbke

Koa owmnbkun 1 6ant Ox8F

MpuumHa ownbkm 1 6ant 02 vinn 03 nnn 04

Mpumep. TY1, TY2 — Bkntountb, TY3, TY4 — BbIKMOUYUT.

3anpoc OtBet

Mone Hex Mone Hex
Anpec 01 Anpec 01
Kon doyHKumm OF Kop doyHKuum OF
Apnpec TY cT. 00 Apnpec TY cT. 00
Apnpec TY mn. 00 Agpec TY mn. 00
KonnyecTtBo CT. 00 KonnyecTtso CT. 00
Konuyectso mr. 04 Konuuectso mr. 04
KonnyectBo 6anT. 01 CRC cr. 54
CocTosiHMe BbIXOO0B 03 CRC mn. 08
CRC crT. 7E

CRC wmn. 97

HopmanbHbI OTBET BO3BpallaeT agpec yoanéHHOro yCTpPoOWcTBa, Ko (YHKUUKM, HadanbHbIA agpec u

KOMM4eCTBO YCTAaHOBJ1€HHbLIX BbIXOOOB.
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10H 3ATMNCb HECKOJIbKNX PETUCTPOB

OTta dyHKUuMs ucnonb3dyeTcd ANS 3anucu HenpepbiBHOro 6noka permctpos (oT 1 go 123 perucTtpos) B
yOanéHHoM ycTponcTBe. 3anpoc COOEepXUT CTapTOBbI agpec peructpa, KOMMYecTBO 3anucbiBaeMblX
perncTpoB, 4YUCro nepefaBaemblx GanT W AdaHHble perncTpoB. HopmarnbHbIi OTBET BO3BpallaeT Kopg
OYHKLMM, CTApTOBLIN aApec U KONMYECTBO 3annCaHHbIX PErMCTPOB.

3anpoc
Kon doyHKUMm 1 6ant 0x10
CrapToBbIt agpec 2 banTta *x
KonnyectBo perncrpos 2 banTta 0x0001 — 0x007B
Konuyectso 6ant 1 6ant 2 x N*
3HaueHns1 perncTpoB N* x 2 6avTa
*N — 4ncrno perncTpos
OTtBeT
Kog doyHkumn 1 6ant 0x10
CrapToBbIi agpec 2 bavnTa *x
Konun4yecTtBo perncrpos 2 bavnTa 0x0001 — 0x007B
Coo6weHue 06 ownbke
Kop oumnbku 1 6ant 0x90
MprymrHa ownbKm 1 6ant 02 vnn 03 nnn 04

**[onycTumble agpeca W 3Ha4YeHuUs1 PerucTpoB ANs 3anucu CMm.

dyHKUMn 06.

B Tabnuue, ykasaHHOW B OnucaHum

MW3MEHEHUWE NAPOJEN

[ns nameHeHus napond OocCTtyna K yCtaBkaM UM napona octyna K CUETYMKAM 1 XypHanam Heobxoaumo
BbIMOJIHUTb NMocnieaoBaTesibHO TPpU 3anpoca K yCTpOVICTBy.

1. Pa3spelueHue ycTaHOBKM Naporns NyTém 3anncu KOHCTaHTbl B perncTp gyHkumnen 06h.
2. 3anucbk cTtaporo naporns B 2 peructpa napons, ucnonb3dys gpyHkumo 10h. Cm. B Tabnuue, ykazaHHOWM

B onucaHum dyHkumm 06h.

3. 3anucb HOBOro Napons B Te Xe perncTpbl Napons, ncnonb3ys dyHkumio 10h.

Mpu HecoBnageHUM OTMNPABMEHHOrO CcTaporo napons ¢ xpaHawumca B (L, nubo HesepHoW
nocreaoBaTtenbHOCTM OEWCTBUIA Ha TpeTuid 3anpoc OydeT BblgaHo cooblieHne 06 owubke C NPUYMHOIA
owwnékm 04. Maponb, eCTeCTBEHHO, B crydae MobbIxX OLLUMBOK OCTAHETCSA NPEXHUIA.

3AMNCb YCTABOK

3anucb ycTaBOK NMPOM3BOAMTCA B CrieaytoLiieit nocnenosaTenbHOCTH.

1. PaspewuTb 4OCTYN K yCTaBkaM NyTEM 3anncu KOHCTaHTbI B perncTtp dyHkumnen 06h.
2. BanucaTtb naponb JOCTyna K ycTaBkam (2 permctpa), ucnonbadysa dyHkumio 10h.
3. BanucaTtb HOBYIO KOH(Mrypauuo yCcTaBoK, CM. Tabnuuy, ykasaHHyo B onucaHum yHkumm 06h.

Mpu HecoBnageHUW OTMpaBreHHOro napons ¢ xpaHsawumcsa B ML, nMGo HeBepHoN nocrenoBaTenbHOCTH
OENCTBUIA Ha TPeTU 3anpoc 6yaeT BbigaHo cooblueHne 06 owmnbke ¢ Npu4mnHom owmnodku 04.
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OYNCTKA CYETUYMKOB SQHEPIMN, CYETUYMKOB TC.
MNpoun3soanTca B cneaytoLlen nocrnenosarenibHOCTU.

1. PaspewnTb JOCTYN K CYHETUMKAM U XypHanam nyTtém 3anucu koHcTtanTbl 0x0005 B pernctp 0x8010
dyHKumnen 06h.

2. 3anucaTtb Naponb OCTyNa K CYETYMKAM U XXypHanam (2 peructpa), ucnonbays gyHkuuio 10h.

3. 3anucatb KOHCTaHTy B COOTBETCTBYIOLLMIN HY)KHOMY AENCTBUIO PErMcTp, cM. Tabnuuy, ykasaHHylo B
onncaHumn yHkumumn 06h.

Mpu HecoBnageHWn oTMpaBrieHHOro napons ¢ xpaHswwumcs B ML, nnbo HeBepHOW NocrnenoBaTeNbHOCTU
OENCTBUIA Ha TpPeTU 3anpoc 6yaeT BblgaHo cooblueHne 06 owmnbke ¢ NpuvmMHom owmnodku 04.

YMNPABNEHWE BbIXOOAMW TY

[nsa nameHeHnst coctosiHuA BbixogoB TY Heobxoammo, ncnonb3ysa dyHkuuio 10h, 3anucaTb B pernctpbl ¢
agpecamn Ox7FEO -OX7FES Tpebyemoe cocTosiHme BbixogoB TY, kog 0x0039 un BpeMeHa yaepxaHusi
BbIxogoB TY (Bpems yoepKaHusa 3agaéTtcs TONbKO AM1S BbIXO4OB TY, KOTOpble HEO6X0ANMO BKMAOYNTb, AN
ocTanbHbIX BbIxogoB 3anuceiBaetcs «0»). OnucaHme pernctpoB nNpyBeaeHo Ha cTp. 11, 12.

2BH/0EH (43/14) YTEHVUE WOEHTUOUKALMNN YCTPOWUCTBA

OTta dyHKUMS wucnonb3yetca ANA  YTEHUA WAEHTUMUKALMOHHOMW W  [AOMNOMHUTENBHOW MHopMauun
KOHpurypaumm yctponcTaa.

3anpoc

Kog dyHKkumm 1 6ant 0x43

CuntbiBaHME MaeHTUUKaLNN 1 6ant OxO0E

Twvin cunThbIBaHMA 1 6ant 0x01 nnun 0x02

Id obbekTa 1 6ant 0x00

OTtBeT

Koa dyHKuum 1 6ant 0x43

CuntbiBaHME MaeHTUUKaLNN 1 6ant OxO0E

Twun cunTbIBaHNA 1 6ant 0x01 nnun 0x02
YpoBeHb COOTBETCTBUSA 1 6ant 0x02

Kagp nocnegoBaTensHOCTH 1 6ant 0x00

Peseps 1 6ant 0x00

KonuyecTtBo 061HEKTOB 1 6ant

Homep obbekTa 1 6ant 0x00

JnHa obbekTa 1 6ant

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

AfnHa n obbekTa 1 6ant

ASCII cTpoka n obbekTa AnunHa obbekTa 3aBucuT oT ID n obbekTa
B cny4yae owmnbkm npn 06paboTke 3anpoca BblgaeTcs crneunanbHblA UCKIMIOYUTENbHBIN OTBET
Kop owmnbku 1 6ant O0xAB (0x2B + 0x80)
CuunTbiBaHMe naeHTnmkaymmn 1 6ant OxO0E




| NMpuanta owmbk | 1 6ant | 01

B oTBeTe MOXeT cogepxaTbcs N0 yNpoléHHas uaeHTudmkaumsl, NMbo nonHas. YNpPOLWEHHbIA OTBET
coaepXuT Tonbko nepsble Tpy 6GaszoBbix obbekTa ¢ 0x00 no Ox02. MonHbIM OTBET COAEPXKMT BCE CEMb
00bekToB ngeHTndmrkauumn yctponctea ¢ 0x00 no 0x06.

0x00 ToproBoe HammeHoBaHue |“O0O0 “HINI 3nekTpomexaHuka”
0x01 Kop, u3genus “06” 6asoBbli
0x02 Bepcus MO "35"
0x03 3NEKTPOHHbIN agpec "Www.npp-em.ru’
npoussoguTens
0x04 HanmeHoBaHue nsgenusa |"IML6806-03/31" cranaapt
0x05 HaMMeHOBaHWe Moaesniv "MpeobpasoBaTtenb M3MepuUTeNbHbIA LMdPOBON"
0x06 CEPUNHBIA HOMEp "0001000052"

PETMCTPbI ML6806-03
Appeca perncTpos, npuseaeHsl B Tabnumue 3.

Ddr3nMYECKN permcTpbl U3MEPEHHbIX NapaMeTpoB pacnonoxeHel B obnactu ¢ agpeca 0x0200. HaumHaga ¢
agpeca 0x8000, pasmellueHbl perncTpbl KoHdUrypauum n ynpaenexus. Ona ygobctea n COBMECTUMOCTU C
apyrumm yctponctesamu B MODBUS cetu, npoctpaHcTBo 0x0000—0xX00FF mcnonb3yetca ana otobpaxeHust
PU3NYECKMX pPerucTpoB. TO €CTb, (U3MYECKMM PErncTpam MOXHO HasHayaTb agpeca-CUHOHWMMbI K3
ananasoHa 0x0000—-0x00FF. [nsa atoro Heobxoammo B kapTy permctpoB (0x0100-0x01FF) sanncate agpeca
U3NYECKMX PErMCTPOB, B MOOON NocrnefoBaTeNbHOCTH, Kak 3TO yAoOHO A5s KOHKpeTHOW 3afjadyn. B kapTty
pervcTpoB Hemnb3s 3anvcaTb agpeca BHe AvanasoHa u3nyeckux peructpoB. Hanpumep, ecnu 3anucaTth B
pernctp 0x0100 3HayeHne 0x0200, TO MrHOBEHHOE OEWNCTBYHOLLEE 3HavYeHWe HanpsbkeHust casbl A (Ua)
MOXHO 4nTaTtb 1 no agpecy 0x0000, n, koHe4HO, No HeuameHHomy 0x0200. B kapTe perncTpoB 3HayeHue,
3anucaHHoe no agpecy 0x0100, cooTBeTCcTBYET OTOOpaxaemomMy pervctpy no agpecy 0x0000. 3HayeHue,
3anucaHHoe no agpecy 0x0101, cooTBeTcTBYET OTOGpakaemomy pernctpy no agpecy 0x0001, n Tak ganee.

Pernctpebl, dukcupoBaHHble pyHkLmern 06h, n yutaemble dyHkumnen 03h, 4OCTYNHBLI NO TEM Xe agpecam, YTo
N Tekylme. Mx cogepXumoe MOXHO Nony4mTb U U3 dmsmdeckon obnactu (HaunHas ¢ agpeca 0x0200), n 13
obnactn otobpaxaembix pernctpos (0x0000—0x00FF).

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

Tabnuua 3

OTobpaxaeMble perncTpbl B COOTBETCTBUMN C KAPTOW PErMCTPOB 0x0000 |+/-
+-
Ox00FF | +/-

KapTta peructpos 0x0100 |+/+
++
OX01FF |+/+

MrHoBeHHOe AelcTBYIoLLEee 3Ha4YeHMe HanpsbkeHus dasbl A (Ua) 0x0200 |+/-
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MrHoBeHHOE AeNCcTBYIOLLEE 3HAYEHME HanpshkeHus a3kl B (Ub) 0x0201 | +/-
MrHoBeHHOEe AencTBYyloLLEE 3HA4YeHMe HanpshkeHus ¢dasbl C (Uc) 0x0202 | +/-
MrHoBeHHOE gencTBylollee 3HavyeHne Toka dasbl A (1a) 0x0203 | +/-
MrHoBeHHOE gencTBylollee 3HavyeHne Toka dasbl B (Ib) 0x0204 | +/-
MrHoBeHHOe aencTBytoLLee 3HavyeHne Toka dasbl C (Ic) 0x0205 |+/-
MrHoBeHHasi akTMBHasi MOLLHOCTb TpexdasHow cuctemsl (P_) - mnagLee crnoso 0x0206 | +/-
MrHoBeHHasi akTMBHasi MOLLHOCTb Tpexd)a3Hon cuctemsl (P_) - cTapliee crioBo 0x0207 | +/-
MrHoBeHHas akTuBHas MoLHOCTb a3kl A (Pa) 0x0208 | +/-
MrHoBeHHas akTuBHasa MoLHOCTb hasbl B (Pb) 0x0209 | +/-
MrHoBeHHas akTuBHasa MowHocTb hasbl C (Pc) 0x020A | +/-
MrHoBeHHasn peakTUBHas MOLLHOCTb TpexdasHomn cuctemsl (Q_) - Mn. croBo 0x020B | +/-
MrHoBeHHas peakTnBHast MOLLHOCTb TpexdasHon cuctembl (Q_) - CT. CroBo 0x020C | +/-
MrHoBeHHas peakTuBHas MOLLHOCTb hasbl A (Qa) 0x020D | +/-
MrHoBeHHas peakTnBHasi MOLLHOCTb a3kl B (Qb) 0x020E | +/-
MrHoBeHHas peakTuBHas MollHOCTb chasbl C (Qc) 0x020F | +/-
MrHoBeHHas nonHas MoLWHOCTb TpexdasHomn cuctemol (S_) - mnaawee crnoso 0x0210 |+/-
MrHoBeHHas nonHas MOLHOCTb TpexdasHom cuctemsl (S_) - cTapLuee Cnoso 0x0211 | +/-
MrHoBeHHas nonHas MowHocTb a3kl A (Sa) 0x0212 | +/-
MrHoBeHHas nonHas mowHocTb a3kl B (Sb) 0x0213 | +/-
MrHoBeHHas nonHas mowHocTb a3kl C (Sc) 0x0214 | +/-
MrHoBeHHOE feNCTBYOLLEE 3HAYEHNE MexdasHOro HanpskeHus (Uab) 0x0215 |+/-
MrHoBeHHOE feNcTByOLLEE 3HAYEHNE Mexdas3Horo HanpsbkeHus (Ubc) 0x0216 |+/-
MrHoBeHHOE AencTBytoLLee 3Ha4YeHe MexdasHoro HanpsikeHns (Uac) 0x0217 | +/-
MrHoBeHHOe AeCTBYIOLLEE HanNpsXXeHue Hyneson nocnegosatensHocTy (3UO) 0x0218 | +/-
MrHoBeHHOe AelCcTBYIOLLee 3Ha4YeHne Toka HyrneBon nocnegosartensHocTu (310) 0x0219 |+/-
MrHoBeHHOe cpegHee 3HayeHue HanpsxeHus (U) 0x021A |+/-
MrHoBeHHOe cpegHee 3HayeHue Toka (1) 0x021B | +/-
MHTerpupoBaHHoe JencTByloLLee 3HadeHre HanpsixeHus dasbel A (Ura) 0x021C | +/-
WHTerpmpoBaHHOEe OeNCTBYylOLee 3HaYeHre HanpsxeHusa dasbl B (Urb) 0x021D |+/-
WHTerpmpoBaHHOe gencTBylolee 3HaveHre HanpsxeHusa dasbl C (Urc) O0x021E |+/-
MHTerpmpoBaHHOE OeNCTBYLOLEE 3HaYeHMe Toka chasbl A (Ira) 0x021F |+/-
MHTerpmpoBaHHOE OeNCTBYHOLLEE 3HAaYeHME Toka basbl B (Irb) 0x0220 |+/-
WHTerpmpoBaHHOe gencreytollee 3HaveHme Toka asbl C (Irc) 0x0221 | +/-
MHTerpmpoBaHHas akTMBHas MOLLHOCTb TpexdasHon cuctemsl (Pr_) — M. crnoBo 0x0222 | +/-
MHTerpupoBaHHas akTUBHast MOLLHOCTb TpexdasHon cuctemsbl (Pr_) — cT. cnoso 0x0223 | +/-
WHTerpmpoBaHHas akTuBHas MOLLHOCTbL ¢hasbl A (Pra) 0x0224 | +/-
WHTerpmpoBaHHas akTuBHasa MOLLHOCTbL ¢hasbl B (Prb) 0x0225 | +/-
WHTerpupoBaHHas aktuBHast MoLHOCTb pasbl C (Prc) 0x0226 | +/-
MHTerpmpoBaHHas peakTMBHas MOLLHOCTb TpexdasHou cuctemsl (Qr_) - M. CNoBO 0x0227 | +/-
VHTerpupoBaHHas peakTuBHasi MOLLHOCTb TpexdasHon cuctemsl (Qr_) - CT. CroBo 0x0228 | +/-
MHTerpmpoBaHHasa peakTMBHas MoLLHOCTb dasbl A (Qra) 0x0229 | +/-
MHTerpmpoBaHHasa peakTMBHas MoLLHOCTb dasbl B (Qrb) 0x022A | +/-
MHTerpmpoBaHHas peakTuBHas MoLLHOCTb a3kl C (Qrc) 0x022B | +/-
WHTerpmpoBaHHas nonHas MOLWHOCTb Tpexdas3Hom cuctemsl (Sr_) — M. COBO 0x022C | +/-
WHTerpupoBaHHas nomnHas MOLLHOCTb TpexdasHon cucteMsl (Sr_) — CT. CrOBO 0x022D | +/-
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WHTerpmpoBaHHas nonHas MowHocTb asbl A (Sra) 0x022E | +/-
WHTerpmpoBaHHas nonHas MowHocTb asbl B (Srb) 0x022F | +/-
WHTerpmpoBaHHas nonHas MowHocTb asbl C (Src) 0x0230 |+/-

UHTerpmpoBaHHOE OENCTBYIOLWEE HanpsXXeHne Hyneson nocrnegosaTtensHocTn (3Ur0) | 0x0234 | +/-
WHTerpmpoBaHHOE OeNCTBYOLLEE 3HAaYeHMe Toka HyrneBow nocregoBaTtensHocTn (31r0) | 0x0235 | +/-

YacToTta HanpskeHus casbl A (F) 0x0238 | +/-
Temnepatypa 0x0239 | +/-
OHeprus akTMBHas noTpebnéxnas (Ep+) - mn. cnoeo 0x023A | +/-
OHeprus akTMBHas notpebnéHHas (Ep+) - cT. crnoeo 0x023B | +/-
OHeprusa akTuBHas Bo3BpawéHHas (Ep-) - mn. cnoso 0x023C | +/-
OHeprusa akTuBHas Bo3BpalwéHHas (Ep-) - CT. cnoso 0x023D | +/-
OHeprus peaktuBHas noTpebnénHas (ErL-) - mn. cnoso Ox023E | +/-
OHeprus peaktuBHasa notpebnénHas (ErL-) - cT. cnoeo 0x023F | +/-
OHeprus peaktuBHasa notpebnénHas (ErC) - mn. cnoeo 0x0240 |+/-
OHeprus peaktuBHas noTpebnénHas (ErC) - cT. crnoso 0x0241
Bpemsi B dhopmaTe CP56 (3aHumaeT 4 crosa)’ 0x0246
0x0247 | +/-
0x0248 |+/-
0x0249
_
Peructp coctosiHus, 16 6ut 0x024B
Pernctp-3awénka TY, 16 6ut 0x024C
_
KoHdurypauus yctasku 1 (ctpyktypa UST_CONFIG) 0x1000
0x1001 +/+
0x1002 |+/+
0x1003 |+/+

KoHdpurypaums yctaBku 3 (ctpyktypa UST_CONFIG) 0x1008 |+/+
0x1009 |+/+
0x100A +/+
0x100B
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KoHdurypaums yctasku 5 (ctpyktypa UST_CONFIG) 0x1010 |+/+
0x1011 |+/+
0x1012 | +/+
0x1013 |+/+

KoHdurypaums yctasku 7 (cTpyktypa UST_CONFIG) 0x1018 | +/+
0x1019 |+/+
OX101A |+/+
0x101B |+/+

KoHdpurypaums yctaeku 9 (ctpyktypa UST_CONFIG) 0x1020 |+/+
0x1021 | +/+
0x1022 | +/+
0x1023 | +/+

KoHdpurypaums yctaBsku 11 (ctpyktypa UST_CONFIG) 0x1028 |+/+
0x1029 |+/+
0x102A | +/+
0x102B | +/+

KoHdpurypaums yctaBku 15 (ctpyktypa UST_CONFIG)

0x1038

KoHdurypaums yctaeku 13 (ctpyktypa UST_CONFIG) 0x1030 |+/+
0x1031 |+/+
0x1032 | +/+
0x1033 |+/+

+/+

0x1039

+/+
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0x103A

+/+

KoHdurypaumsa TY

0x103B

+/+

Kondurypaumsa TY1 (ctpyktypa TU_MASK) 0x1040 |+/+
0x1041 |+/+
0x1042 | +/+
0x1043 | +/+

KoHdurypaumsa TY3 (ctpyktypa TU_MASK) 0x1048 | +/+
0x1049 |+/+
Ox104A |+/+
0x104B | +/+

rorvka BKkn-BbIkn TY6

0x1054
0x1055
0x1056

0x1057

noruka BKn-Bbikn TY8

0x105C
0x105D

0x105E

0x105F

Mogenb = 0x0668 0x2000 |+/-
Homep mogudumkaumm u pesmnsmn  Mod_N_R = 0xXX04 0x2001 |+/-
Butbl ncnonHeHus n Bepcus nporpammel - M_Pr_V 0x2002 | +/-
CepunHbIN HOMEP, MIT. CITIOBO 0x2003 | +/-
CepunHbIn HOMEp, CT. CNOBO 0x2004 | +/-




N
‘ b

KoHTponbHas cymma MO obwasi, Mi. crioBo 0x2005 |+/-
KoHTponbHas cymma MO obuwas, cT. cnoso 0x2006 | +/-
KoHTponbHas cymma mMeTporiornyecku 3Hadumom yactm MO, mn. cnoso 0x2007 | +/-
KoHTponbHas cymma meTporiornyecky s3Hadnmonm yactum MO, c1. cnoso 0x2008 | +/-

Maponb Ha ycTasku, MA. COBO Ox7FDO |-/+
Maponb Ha ycTaBku, CT. CNOBO Ox7FD1 |-/+
[Maponb Ha CYETUMKM U XKYpHanbl, M. CITOBO Ox7FD2 |-/+
Maponb Ha CYETUMKM 1 XKypHarbl, CT. CIOBO Ox7FD3 |-/+
YcrtaHoska TY OX7FEO |-/+
3aLWmMTHbIA perucTp onst yctaHoBkn TY OX7FE1l |-/+
Bpems yoepxaHua TY1, ¢ OX7FE2 |-+
Bpewms yaepxaHua TY2, ¢ OX7FE3 |-/+
Bpewms yaepxaHua TY3, ¢ OX7FE4 |-/+
Bpems yoepxaHusa TY4, ¢ OX7FE5 |-/+

3awénka ona dukcaunm gaHHbIX 0x8000 |-/+
Co6poc perncrpa coctosiHusi 0x8001 |-/+
Co6poc pernctpa-sawénkm TY 0x8002 |-/+
PaspelueHune yctaHoOBKM napameTpa 0x8010 |-/+
Afpec ycTporcTea 0x8011 |+/+
CkopocTb uHTEpdEnca 0x8012 |+/+
MpoTokon cBA3M kaHana 0x8013 | +/+
But naputeTta 0x8014 |+/+
C6poc CHETUYUKOB IHEPTUN 0x8024 |-/+
C6poc cuétumkos TC 0x8025 |-/+

1B AaHHOM un3gennm He peann3oBaHo. 3ape3epBV|pOBaHo ana coBMeCtmumMmoCTu C Apyrumm YCTpOVICTBaMM.
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MPNUMEPBLI M UHTEPMNPETALNA. TUTMbl JAHHbIX.

ﬂpaamna nepesoaa 3Ha4YeHunn perncTpos B eAnHULbI Cbl/I3VI‘~IeCKVIX BEeNN4YnH

duanyeckas BenmymHa TUMN AaHHbIX perncrpa dopmyna nepeeoga

Tok, A unsigned short 3HaueHne_peructpa/1000.0
HanpsikeHne, B unsigned short 3HaueHne_peructpa/10.0
MowHocTb akTMBHasi, BT short 3HaueHne_peructpa/10.0
MoLwHOCTL peakTuBHasi, Bap short 3HaueHne_peructpa/10.0
MowHocTb nonHas, BT unsigned short 3HaveHne_pernctpa/10.0
YacTtoTa, Ny unsigned short 2457600.0/3HayeHune_peructpa
OHeprus, BT*yac unsigned long 3HaueHne_peructpa
Temnepartypa, °C short 3HaueHne_peructpa/32.0
MowHocTb TpexdasHon cuctemsl, BT long 3HaueHne_peructpa/100.0
Mpumepbl

Pernctp agpec 3HavyeHnne HEX(dec) WHTepnpeTaums
MrHoBeHHOEe feNcTBYIoLLEee 3HAYeHne 0x0203 | OX03ES (1000) 1.000 A

Toka dasbl A (1a)

MrHoBeHHOE feNcTBylOLLEE 3HAYEHNE 0x0200 | 0x0241 (577) 5778

HanpsxeHusa dasbl A (Ua)

|\B/|F(I|-:I)(E)E)’:6HHaﬂ aKTMBHas MOLLHOCTb ¢hasbl 0x0209 | OXFC15 (-1003) -100.3 BT

YacrtoTa 0x0238 | OxCO000 (49152) 2457600.0/49152=50.0 'y,
Temnepatypa 0x0239 | 0x03DO0 (976) 976/32=30.5 °C




HEKOTOPBIE TUMNbI OAHHbIX

SENSORSTATE

// PerucTp COCTOSHUS
typedef struct SENSORSTATE
{

unsigned char ProcResetl :1; // C6poc mnpoueccopa

unsigned char ErrWriteAddrB :1; // Oumbxa KC ampeca, CKOPOCTH
unsigned char ErrWriteData :1; // Oumbka MHOMKATOPA

unsigned char ErrCS K :1; // Oumbra KC kozbdmuuMeHTOB
unsigned char ErrCS U :1; // OmmbBra KC ycTaBOK

unsigned char ErrCS C :1; // OmmbBxa KC cueTumMKoB

unsigned char ErrFrame :1; // Oumbka KaOPOBOM CUMHXPOHM3ALNUU
unsigned char ErrCRC :1; // Oumbka CRC makeTa

unsigned char ProcReset?2 :1; // ALl OvUI NepPerHULMAIU3UPOBaH
unsigned char ErrStatusCRC 115 // Peszeps

unsigned char ErrProcExchange:1; // Peszeps

unsigned char Reservl :1; // Peseps

unsigned char ErrProcAnswer :1; // Peszeps

unsigned char ErrTemperatureDevice:1l;// Oumbka maTumMka TeMIEepPaTyphl
unsigned char Reserv3 :1; // Peseps

unsigned char Reservi 115 // Peszeps

} SENSORSTATE;

SNS_TYPE

// VHbopMmalusa o6 ycTpolcTBe
typedef struct
{

unsigned char Mod_L; // Momemnb HaTuMKa const=0x68
unsigned char Mod H; // Momesb naTumka const=0x06
unsigned char Mod Numb; // Homep momubumkaumum const=0x04

unsigned char PowerVType:4; // Twun OourTaHmd
unsigned char InputVType:4; // Tun BXOIOHOTO HAMNPSAXEHUS

unsigned char Mod Ver; // Mommburauma Momesu

unsigned char Prog Ver; // Bepcusa npoTrpaMMbl

unsigned long Ser Numb; // CepumHElT HOMEp
} Sns_ TYPE;
/*
Pacumpporra nossa InputVType
InputVType PacumppoBka
1 KommuecTBo daz = 3 BxomHoe HamnpsxeHme = 60V BxomHOM TOk = 1A
2 KommuecTBo pas = 2 BxomHoe Hanpsxenme = 100V BxomHOoM TOk = 1A
3 KommuecTBo pas = 3 BxomHoe HanpsxeHme = 60V  BxomHOM TOK = LA
4 KommuecTBo dasz = 2 BxomHoe Hamnpsxenme = 100V BxomHOM TOk = LA
5 KommuecTBo daz = 3 BxomHoe HamnpsxeHme = 220V  BxomHOM TOkK = 5A

PacumppoBka nosia PowerVType
PowerVType PacumdppoBka

1 ~80..260 B, =100..300 B;

2 [IuTaHMe OT M3MEPUTEJIbHOM Lenu

*/
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UST_CONFIG

typedef struct

{ //
unsigned char Type; // Tumn ycraBKu
unsigned char OnOffTU; // 1-Brjy; O0-BeKI TY
unsigned short Value; // 3HaueHMe OJigd OAHHOTO THUIla YyCTaBKU
unsigned short TimeTo; // BpeMsa C MOMEHTa BO3HUKHOBEHMS YyCJOBMSA Ha

// cpabaTHBaHMe yCTaBKM 0O ee (GaKTUUeCKOTO
// cpabareBaHua (1/256 c)
unsigned short ReturnValue; // Peseps
} UST_CONFIG;

//TuUnel ycTaBok

#define UST NOTYPE 0 // YcraBka OTCYTCTBYET
#define UST MAX CURRENT 1 // YcraBka MmO MakC. TOKY
#define UST MIN CURRENT 2 // YcraBka IO MMH. TOKY
#define UST MAX VOLTAGE 3 // YcTaBka IO MakKC. HaIpSXeHMUO
#define UST MIN VOLTAGE 4 // YcraBka IO MMH. HAaIPIXEHMO
#define UST MAX ACTIVE POWER 5 // YcraBka O MakKC. aKTUBHOM MOWHOCTH
#define UST MIN ACTIVE POWER 6 // YcTaBka MO MMH. aKTMBHOM MOWHOCTM
#define UST MAX REACTIVE POWER 7 // YcraBka IO MaKC. PEaKTMBHOMN
#define UST MIN REACTIVE POWER 8 // YcTaBka NO MMH. PEeaKTUBHOM
#define UST MAX FREQUENCY 9 // VcraBka IO MakC. 4acToTe
#define UST MIN FREQUENCY 10 // YcTaBka O MMH. YacTOTe
#define UST MAX NULL CURRENT 11 // YcraBka HO MakKC. TOKY HYJIEBOM
// mocienoBaTeJIbHOCTH
#define UST MIN NULL CURRENT 12 // YcraBka IO MMH. TOKY HYJIE€BOM
// mocienoBaTeJIbHOCTH
#define UST MAX NULL VOLTAGE 13 // YcTaBka MO MaKC. HANPSXEHUIO HYJIEBOM
// ToCJenoBaTEeNIbEHOCTH
#define UST MIN NULL VOLTAGE 14 // YcTaBka IO MMH. HAIPSXEHMO HYJIEBOM
// TOoCJemoBaTeNIbHOCTH
#define UST MAX TEMP 15// YcTaBka NO MakKC. BHYTPEHHEl TeMIepaType
#define UST MIN TEMP 16// YcTaBka MO MMH. BHYTPEHHEN TeMIepaType
#define UST REMOTE SIGNALING 128//Ycraku no TC
TU_MASK
typedef struct
{
unsigned short no; // macka no
unsigned short and; // macka and
unsigned short or; // macka or
unsigned short TimeAfter; //Bpema ymepxauus TY (0 - GeckoHeuHoe)

} TU MASK;



NMPUNOXEHUE A. COOBLWEHNA OB OLUUBKAX

OpaHa us YyeTbipex cmyau,wﬁ MOXeT MMeTb MeCTO Npu 3anpoce rmaBHOro K nog4MHeHHOMY:

- Ecnn nogyvMHeHHoe YCTPOMCTBO MNPUHANO 3anpoc 6e3 KOMMYHMKALUMOHHBLIX OLUIMBOK, U MOXET
HOpManbHO pacno3HaTh 3anpoc, OHO BO3BpalLlaeT HOpMarbHbI OTBET.

- Ecnu nogunHeHHOEe yCTPOMCTBO HE NPUHAMNO 3anpoc, OTBET He BO3BpallaeTcs. [naBHbIN oxuaaet
OTBETa Ha 3anpoc B Te4EeHNe onpeaeneHHoro Tanmayra.

- Ecnu noguvHeHHbIN MNpuHAN 3anpoc, HO OOHapYXuIm KOMMYHMKAUMOHHYH OWwubKy (napuTer,
owmbKa KOHTPOSbHOM CyMMbI), TO OTBET HE BO3BpaLlaeTcs. [MaBHbIN 0XnaaeT OTBETa Ha 3anpoc B TeYEHne
onpeaeneHHoro TaimMayTa.

- Ecnv nogyunHeHHbIn NpuHAn 3anpoc 6e3 KOMMYHUKAUMOHHOW OWWNOKM, HO HE MOXET BbIMNOMHUTb
3aTpeboBaHHy0 yHKUUIO(HaNnpUMep, YTEHUE HECYLLECTBYIOLLMX BbIXO4OB UMW PErucTpoB), NOSYNHEHHbIN
BO3BpaLLaeT coobuieHne o6 owmbke n ee NpuUNHaXx.

CoobuieHune 06 owwmnbke umeeT aga nons, KOTOpblE OTIIN4aroTCA OT nonen HOpMalJibHOro oTBeTa:

MOJIE KOOA ®YHKUMW: B HopmanbHOM oOTBeTe, MOAYMHEHHbLIN MNOBTOPSAET koA pyHKUMMK
cogepxawuncs B none koga QyHKUMKM 3anpoca. Bo Bcex kogax YHKUMA CTapluMiA 3Hadalimmn out
ycTaHoBneH B 0. [Npu Bo3BpaTe coobLuieHnst 06 owmnbke NogYMHEHHbIA yCTaHaBNMBaeT 3ToT 6ut B 1.

Mo ycTaHoBRNEHHOMY cTaplleMy OUTY B koge oyHKUMM rMaBHbIN pacno3HaeT cooblleHne 06 ownbke,
N MOXET NpoaHanM3npoBaTh nosne AaHHbIX COOOLLEeHMS.

MOJIE OAHHbLIX: B HopmanbHOM OTBeTe, MOAYMHEHHBLIN MOXET BO3BpallaTb AaHHble Wnn
CTaTUCTMKY B Momne AaHHbiX (Nnbyro uHdopmauuto, kotopaa 3atpeboBaHa B 3anpoce). B coobuieHnn o6
ownbke, NOOYNHEHHbIN BO3BpALLAET KOA OWMOKN B NOMe AaHHbIX.

Hwxe nokasaH npumMmep 3anpoca rnaBHOro n coobueHus 06 owmnbke NOAYMHEHHOTO:

3anpoc OtBeT

Mone Hex Mone Hex

Appec 01 Anpec 01

Kog doyHkUmm 04 Kop, owwimnbkm 84

HavanbHbI agpec cT. 00 MpuymHa owmnbku 02

HavanbHbIn agpec mn. 2E CRCcr. Cc2

Kon-Bo perncTpos CT. 00 CRC mn. C1l
Kon-Bo pernctpos M. 01
CRC cT. 51
CRC wmn. C3

B paHHOM npumepe rnaBHbI TpebOyeT npoynTaTb HecyLlecTByLWMA peructp ¢ agpecom 0x002E.
MogumHeHHbI BO3BpawaeT coobulieHne o6 owubke ¢ kogom owmbkm (02). BToT kKop cneumduumpyet
HEeCYLLEeCTBYIOLLNA agpec AaHHbIX B NOSYNHEHHOM.

Cnuncok kogoB ownbok npeactaBiieH HWXe.

MpUHATBIM KOA4 (PYHKUUKW HEe nogaepKuBaeTcs Ha

01 ILLEGAL FUNCTION
NoAYNHEHHOM.

02 ILLEGAL DATA ADDRESS AZlpec AaHHbIX yKa3aHHbIN B 3anpoce He JOCTYrneH JaHHOMY
NnoAYnMHEHHOMY.

03 ILLEGAL DATA VALUE BenunuunHa, cogepxalyascs B none AaHHbIX 3anpoca,

ABNAeTCHA He,D,OI'IyCTI/IMOVI BEeNUYNHON Aana nog4YnHeHHoro.

HeBoccTtaHaBnnBaemas onbka nmena MecTto, noka
04 SLAVE DEVICE FAILURE NOAYMHEHHBIV NbITancs BbINOMHUTL 3aTpeboBaHHOE
nencTeue.
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NMPUNOXEHWUE B. TEHEPALIUA CRC

CRC aT10 16-TM paspsigHas BenuumHa, T.e. gBa Gamta. CRC BbluMcnsieTcss nepegarolimm
ycTponctBoM m pobaenseTtcs k coobuieHuto. lNMpuHumMarowee ycTponcTBo Takke BblumcnseT CRC B
npouecce nNpuemMa u CpaBHMBAET BbIYUCIIEHHYIO BEMUYMHY C NOIEM KOHTPOMIBHOW CYMMbl MpULLIEALIErO
coobueHusa. Ecnu cymmbl He coBnanu - TO UMeeT MecTo oLumbkKa.

16-1n 6utoBbIn pernctp CRC npegBapuTensHo 3arpyxaetcst Yicnom OxFFFF. Mpouecc HaunHaeTcs ¢©
nobaBneHnss GanmToB COOOWEHUS K TeKywemMy cogepxumomy peructpa. [Ona reHepaumm CRC
ncnonb3yTcst Tonbko 8 6uUT gaHHbix. CTapT u cton 6uTkl, BUT NapuTeTa, ecnu OH UCMONb3YyeTCs, He
yuuTbiBatotcs B CRC.

B npouecce reHepauun CRC, kaxablh 8-mum  OUTOBBLIM  CUMMBON  CKNagblBaeTcs Mo
VCKJTIOYAKOLWEMY WUJTN ¢ copgepxumbim peructpa. PesynbTat caBuraeTcs B HanpasneHum Mnaglero
buta, c 3anonHeHvem 0 ctapwero 6uta. Mnagwwun 6ut n3enekaeTca U nposepseTcsa. Ecnu mnagwnim
OuT paBeH 1, TO cogoepXuMMoe peructpa cknagbiBaeTcsl C onpeaeneHHon paHee, UKCUPOBAHHOWM
BenunymHon, no WCKITFOYAIOWEMY WUIN. Ecnu mnagwwi 6ut paseH 0, To NCKITKOYAIOLLEE U He
aenaetcs.

OTOT npouecc noeBTopsieTcsd, Noka He OyaeT coenaHo 8 casuroB. lNMocne nocnegHero (BOCbMOro)
cABura, cnegylowmn 6anT cknagblBaeTcs C COOAEPXXMMbIM perncTpa u npouecc NnoBTOPSETCA CHOBA.
duHanbHOE cogepxaHune peructpa, nocrne obpaboTkm Bcex 6anToB COOOLLEHMS U €CTb KOHTPOIbHast
cymma CRC.

Anroputm reHepaumm CRC

1. 16-T1 BUTOBBIN perucTp 3arpyxaetcs Yncnom OxFFFF, n ncnone3dyetca aanee kak pernctp CRC.

2. lNMepBbii 6ant coobueHus cknaasiBaetca no NCKITKOYAROLWEMY UITN ¢ copgepXnmbiM perncTpa
CRC. PesynbTaTt nomewaetcs B pernctp CRC.

3. Peructp CRC cpgBuraetcsa BnpaBo(B HanpasneHun mnagwero 6urta) Ha 1 6uTt, ctapwmi 6ut
3anonHgaetcs 0.

4. (Ecnn mnagwwmin 6ut 0): MoBTopsieTca war 3 (caswr)

(Ecnn mnagwun 6ut 1): fOenaetca onepauus WCKITIOYAIOWEE WIIN peructpa CRC wu
nonuHomunansHoro 4mncna A001 hex.

5. Warun 3 1 4 NnoBTOPSAOTCH BOCEMb Pas.

6. MoBTOpSAOTCA Warn co 2 No 5 anga cnegyrowero coobLleHns. ITo NOBTOPSIETCS 4O TEX MOp noka
BCe BanTbl coobLieHns He ByayT obpaboTaHsbl.

7. duHanbHoe cogepxaHue pernctpa CRC 1 ecTb KOHTpOMbHasa cymma.

PASMELUWEHWE CRC B COOBLLUEHNA

Mpu nepepaye 16 6UT koHTpomnbHOM cymMbl CRC B coobLieHun, cHavana nepegaeTcs Mnaglunm

6anT, 3atem ctapwwmin. Hanpumep, ecnn CRC nveet 3HadeHne 1241 hex :

Anpec dyHKUMA C;:TI;MK DaHHble | [aHHble | HanHble | OaHHble | CRC Mn. | CRC Cr.

41 12

NMPNMEP

Mpumep yHKUMM Ha a3bike C peanusytoller reHepaumio CRC npuBeaeH Huxe. Bce BO3MOXHbIE BEMUYUHBI
CRC 3zarpyxeHbl B gBa MaccuBa. OguMH MaccuMB COOEPXUT BCe 256 BO3MOXHbIX kKombuHaumn CRC ans
ctapwero 6anta nona CRC, gpyron maccuB cogepXuT gaHHble ansa mnaguwero 6avta. Migpekcauua CRC B
3TOM cnydass obecnevmBaeT ObICTPOE BbIMOMHEHUE BbIYUCNEHUA HOBOW BenuuuMHbl CRC pgns kaxporo
HoBoro 6anta ns dydepa coobLeHus.

const char auchCRCHi[256] = {

0x00, 0OxCl1l, 0x81, 0Ox40, 0x01, 0OxCO, 0x80, 0Ox41, 0x01, OxCO, 0x80, Ox41, 0x00, 0xCl, 0x81,
0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xCl, 0x81, 0x40, 0x00, 0xCl, 0x81, 0x40, 0x01, 0xCO,
0x80, 0Ox41, 0x01, OxCO, 0x80, Ox41, 0x00, 0OxCl, 0x81, 0Ox40, 0x00, OxCl, 0Ox81, 0x40, 0x01,
0xC0O, 0x80, 0x41, 0x00, 0OxCl, Ox81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41,
0x00, 0OxCl, 0x81, 0Ox40, 0x01, 0OxCO, 0Ox80, 0x41, 0x00, OxCl, 0x81, 0x40, 0x00, 0xCl, 0x81,
0x40, 0x01, 0xCO, 0x80, Ox41, 0x00, O0xCl, O0x81, 0x40, 0x01, 0xCO, 0x80, 0x41l, 0x01, 0xCO,
0x80, 0x41, 0x00, OxCl, 0x81, 0x40, 0x00, 0OxCl, 0x81, 0Ox40, 0x01, 0xCO, 0Ox80, 0x41, 0x01,
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0xCO, 0x80, Ox41, 0x00, OxCl, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41l, 0x00, 0xC1l,
0x00, 0xCl, 0x81, 0Ox40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0OxCO, 0x80, 0x41, 0xO00,
0x40, 0x00, OxCl, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xCl, 0x81, 0x40,
0x80, 0x41, 0x01, 0xCO, 0x80, Ox41, 0x00, 0xCl, 0x81, 0x40, 0x00, 0xCl, 0x81,
0xC0O, 0x80, 0Ox41, 0x01, 0xCO, 0x80, Ox41, 0x00, 0xCl, 0x81, 0x40, 0x01, 0xCO,
0x00, 0xCl, 0x81, 0x40, 0x00, O0xCl, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41l, 0x00,
0x40, 0x01, OxCO, 0x80, Ox41, 0x01, OxCO, 0x80, 0x41, 0x00, 0xCl, 0x81, 0x40,
0x80, 0x41, 0x00, OxCl, 0x81, 0x40, 0x00, 0xCl, 0x81, 0x40, 0x01, 0xCO, 0x80,
0xC0O, 0x80, 0Ox41, 0x00, OxCl, Ox81, 0x40, 0x00, 0xCl, 0x81, 0x40, 0x01, 0xCO,
0x00, 0xCl, 0x81, 0x40, 0x01, 0xCO, 0x80, 0Ox41, 0x01, 0xCO, 0x80, 0x41l, 0x00,

0x40};
const char auchCRCLo[256

]

= {

0x00, 0xCO, 0xCl, 0x01, 0xC3, 0x03, 0x02, 0xC2, 0xCe6, 0x0O6, 0x07, 0xC7, 0x05,
0x04, OxCC, 0x0C, 0x0D, 0xCD, 0xOF, OxCF, O0xCE, 0xO0E, O0xOA, 0xCA, 0xCB, 0xO0B,
0x08, 0xC8, 0xD8, 0x18, 0x19, 0xD9, 0x1B, 0xDB, OxDA, Oxl1lA, Ox1lE, OxDE, OxDF,
0x1D, Ox1C, 0xDC, 0Ox14, 0OxD4, 0xD5, 0Ox15, 0xD7, 0x17, Oxle, 0OxD6, 0xD2, 0x12,
0x11, 0xDl, 0xDO, 0x10, O0xFO, 0x30, 0x31, O0xFl, 0x33, 0xF3, 0xF2, 0x32, 0x36,
0x37, OxF5, 0x35, 0x34, OxF4, 0x3C, 0xFC, O0xFD, 0x3D, OxFF, O0x3F, 0x3E, OxFE,
0x3B, O0xFB, 0x39, O0xF9, 0xF8, 0x38, 0x28, 0xE8, 0xE9, 0x29, O0xEB, 0x2B, 0x2A,
0x2E, O0x2F, OxEF, 0x2D, OxED, 0OxEC, 0x2C, 0xE4, 0x24, 0x25, O0xE5, 0x27, 0OxE7,
0x22, 0xE2, 0xE3, 0x23, 0xEl, 0x21, 0x20, O0xE0, 0xA0, 0x60, 0x61, 0xAl, 0x63,
0x62, 0x66, OxA6, OxA7, 0x67, 0xA5, 0x65, 0x64, OxA4, Oxe6C, OxAC, O0xAD, 0x6D,
O0x6E, OxAE, OxAA, 0x6A, 0x6B, 0xAB, 0x69, 0xA9, 0xA8, 0x68, 0x78, 0xB8, 0xB9,
0x7B, 0x7A, 0xBA, O0xBE, 0x7E, 0x7F, OxBF, 0x7D, 0xBD, O0xBC, 0x7C, 0xB4, 0x74,
0x77, 0xB7, 0xBe6, 0x76, 0x72, 0xB2, 0xB3, 0x73, 0xBl, 0Ox71, 0x70, 0xBO, 0x50,
0x51, 0x93, 0x53, 0x52, 0x92, 0x96, 0x56, 0x57, 0x97, 0x55, 0x95, 0x94, 0x54,
0x5D, 0x9D, O0x5F, Ox9F, O0x9E, Ox5E, O0Ox5A, 0x9A, 0x9B, O0x5B, 0x99, 0x59, 0x58,
0x48, 0x49, 0x89, 0x4B, 0x8B, 0x8A, 0x4A, 0x4E, 0x8E, O0x8F, 0x4F, 0x8D, 0x4D,
0x44, 0x84, 0x85, 0x45, 0x87, 0x47, 0x46, 0x86, 0x82, O0x42, 0x43, 0x83, 0x41,

0x40};

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

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

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

return * (word*) &uchCRC

’

’

/* KoymmuecTBO GamToB B Oybepe */

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

uchCRCHi” *puchMsg++;

’

uchCRC.uchCRCLo”auchCRCHi [uIndex] ;
auchCRCLo [uIndex];

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

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

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

0xC4,
0x09,
0xDD,
0xD3,
0xF7,
0x3A,
OxXEE,
0x26,
0xAZ2,
0x6F,
0xBB,
0xB5,
0x91,
0x5C,
0x88,
0x8C,
0x80,



