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1 BBepeHue

1.1 O6wue cBegeHun

Mpeobpa3zoBaTtens uameputenbHbii «AW» (nanee [Mpmnbop) nos3sonsieT nony4yaTb
TeKylwme n apxuBHble napameTpbl, a Takke NpeaocTaBnaeT AOCTYN K YTEHUIO U U3MEHEHWIO
HaCTpPOEeYHbIX MapaMeTpoB Yepe3 KOMMYHUKALMOHHbIN UHTepdenc. Pusnyecknin ypoBeHb
nMHTepdenca cooTBeTCcTBYET cTaHgapTy RS-232C, ckopocTtb obmeHa 9600/19200 6uT/cek., 8
OMT AaHHbIX, 1 CTOMNOBbLIN, KOHTPOSIb YETHOCTU OTCYTCTBYET.

1.2 YpOBHM npoToKosia obmeHa

OTOT pasgen coaepXxuT Kpatkme ceegeHus u3 ctaHgapta « Modbusy. MogpobHyto
NMHOPMaLMIO MOXXHO NMOAYYMTb U3 JOKYMEHTOB, pa3MeLLEeHHbIX Ha canTe www.modbus.org:

e Modbus Application Protocol;

e Modbus Over Serial Line;

1.2.1 Jloeuyeckulii ypo8eHb

Jlornyecknin ypoBeHb NpOTOKOMa OTBeYyaeT 3a cnocob agocTyna K AaHHbIM. [lpoTokon
«Modbus» onpegensieT noHstue PDU (Protocol Data Unit), HesaBucnmoe ot ncnonb3yemoro
KOMMYHUKaLMOHHOrO npoTokona. PDU cogepxut 2 nons: kog dyHkuuun (gnvHa 1 6ant) um
AaHHble (onnHa He Bonee 252 6anT). NogpobHoe onucaHmne NorMyeckoro ypoBHSA NpuBeaeHo
B pasgene Peanu3oBaHHble YHKLMW NPOTOKONA.

Function code Data

PDU
< >

PucyHok 1: Coctas PDU

1.2.2 KoMMyHUKaUyUOHHbIU ypOBEHb

KOMMYHMKaLUWOHHBIN  ypOBEHb MNPOTOKOMAa OTBeYaeT 3a [JOCTaBKy nepefaBaemoun
MHpopmauumn mexay AByMsi coBMmecTuMmbiMn «Modbus». B pasnnyHbiX KOMMYHUKALMOHHBIX
npoTtokosiax PDU gononHseTcs nonsgMm ceTeBOW apec, KOHTPOSIbHas CymMma, 3arofioBoK U
T.4., 0bpasya npu atom, noHatTme ADU (Application Data Unit). [JononHuTenbHbIE NOMs
TpebytoTca ons agpecaunun, AEHTUMUKALNKN U KOHTPOMS LLENOCTHOCTU AAHHbIX.

HesaBMCMMO OT KOMMYHWKaLMOHHOIO npoTokoria npubop paboTaeT TOMbKO B pexunme
«BeOMbIN». OTO O3HA4yaeT, YTo NPUBOP MOXET BbIMOMHUTL MOCHINKY TOMBKO B OTBET Ha
3anpoc cucteMbl BepxHero ypoBHS. Bpems oTBeTa npubopa Ha 3anpoc «4YTeHue» He
npesbiwaet 500 Mmc, Ha 3anpoc «3anucb» He npesbiwaeT 15000 mc. B cnyyae oTcyTCcTBUSA
oTBeTa OT npubopa cucTema BEPXHEro ypoBHS JOSKHA BbINOMHUTL NOBTOP 3anpoca.

ADU «Modbus ASCII»
B cnyyae wucnonb3oBaHUs KOMMYHMKaUMOHHOrO npotokona «Modbus ASCIl» PDU
AOMNOJSTHAETCA NoNsAMU CeTeBOW apec U KOHTPOSbHas CyMma.

ADU
< >

Net. Address | Function code Data LRC

PDU
< >

PucyHok 2: ADU ans «Modbus RTU/ASCII»

CeTeBoV agpec CnyXxuT ans agpecauun npubopa B ceTu. KoHTponbHasi cymma CrnyxuT
AN NPOBEPKU LIENOCTHOCTU AaHHbIX. [lepepatollee YCTPOMCTBO BbIYMCISIET KOHTPOIbHYHO
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CyMMy Hazj BCEMM MONSAMU MOCHISIKK, N 3aTeM pe3ynbTaT BblYMCIEHNa 006aBnseT B KOHeL
nocbifkn. lNpuHMMarowee ycTpoOMCTBO, MOMYYUB BCH MOCBISIKY, BbIYUCNAET KOHTPOJSIbHYHO
CymMMy Kagpa ansa Bcex 6amTtoB coobuieHus, ucknodas 6antbl KOHTPOSNbHOW cymMmbl. B
crnyyae ecnu npuHATas M BblYUCIIEHHAs KOHTPOSIbHblIE CYMMbl pPaBHbl, MNPUHUMAETCSH
pelweHne O [OOCTOBEPHOCTU MNPUHATOrO kKagpa. B npoTMBHOM cnyyae kagp cyuTaeTtcd
HefoCTOBepPHbLIM. Ecnn npmnbop nonyyaeT HeLOCTOBEPHbLIN Kagp, OH ero UrHopupyeT U He
nocblnaeT Kakux-nmbo OTBETHbIX COOBLEHN. JTO 03HAYaEeT, YTO CUCTEMA BEPXHErO YPOBHSA
He MonyyuT OTBETa B TeYEeHMe OXWOAaeMoro BpeMEHU U OfKHa caenaTb NoBTOp 3anpoca.
Ecnn xe gakT nony4yeHna HeOCTOBEPHOWN NOCHISTKM OOHapPYXeH CUCTEMOWN BEPXHErO YPOBHS,
TO OHa [OSKHa BbINOMHUTBL MOBTOP 3anpoca.

Mpn nepegayve ucxogHble ABOUYHbIE OaHHble KoaMpyloTCcA. Havano u koHel coobuieHuns
noMeYeHbl crneuunanbHbiMM Mapkepamn. Havanom coobuieHusi Bcerga siBNSeTcd CUMBOI
asoetouna ' (Ox3A B WecTHaguaTepuyHoM npeacTtasneHnn). KoHuom cooblieHuns Bcerga
SBMSIeTCA Napa cMMBOIOB «BO3BpaT kapeTku» (CR) n «nepesog ctpokun» (LF) (0xOD n Ox0A
COOTBETCTBEHHO B LWlecTHaguatepnyHoMm npegcrasneHmn). Kaxabih 6anT ABOMYHOrO
ncxogHoro coobLleHnsa nepegaeTcs B Buae napbl cuMBonoB. Hanpumep, 3HaveHne 27 (0x1B
B LWecTHaguaTepuyHoM npeacrtasneHnn) dyget npencraBneHo kak napa cumsonos ‘17 (0x31
- CUMBONbHOE npeacTaBrieHne crapwux 4-x 6utoB) U ‘B" (0x42 - cuMMBOMbHOE
npegcrasneHve mnagwux 4-x 6utos). [onycTuMble CUMBOMbI ANs nepegavM - 370
lecTHaauaTepudHble cumaonsl 0-9, A-F. B kayecTBe (hyHKUMM pacdeTa KOHTPOSTIbHON CyMMbI
ucnonb3yetcs Longitudinal Redundancy Checking (LRC). MNMpumep dyHkumn pacyeta LRC
npusegeH B [MpunoxeHnn 1, a onucaHuMe reHepauum KOHTPOSIbHOW CYMMbl MOXeET ObiTb
HangeHo B AOKyMeHTauuu Ha cante www.modbus.org. Mpumepbl pyHKUMIA NepeEKOaUPOBKN
n3 geonydHoro npeacrtasneHuns B ASCIl n ns ASCIl B oBONYHOE npeacTaBneHne npuBegeHbl B
MpunoxeHnn 2. Hag OBOMYHBLIM cofepXumbiM Oydpepa nepegaym cHadana BbINOSHAETCS
pacyeT KOHTPOSIbHOM CyMMbl. 3aTeM ABOWYHbLIE OaHHble BMECTE C MNOSIEM KOHTPOSIbHOW
CyMMbl nopsepratoTcsa npeobpasoBaHnio B ASCIl n 3atem pesynbTaT LOMNOSHSAETCS
CUMBOaMu Havyana v KoHua kagpa.

BHUMAHUE! CeteBon agpec 240 gaBnsieTcs LUMPOKOBELLATENbHbIM, T.€. Ha 3anpoc C
TakMMm agpecomMm oTBevaeT nodon npmnbop. MNpn 06beanHEHNN HECKONBKUX
NpMBOpOB B CETb KAXAOMY U3 HUX O0SMDKEH ObiTb NPUCBOEH YHUKANbHbLIN B
npegenax cetTu ceTeBon aapec, OTNIMYHBLIN OT LLUMPOKOBELLATENBbHOIO.
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2 PeanunsoBaHHble (pyHKLUN NpOTOKONA

2.1 ®yHkuma Modbus 03 (0x03 hex) (Read Holding Registers) n 04 (0x04 hex) (Read
Input Registers)

OyHKUMM NpefHa3Ha4YeHbl 4515 YTEHUS OBOMYHOIO COAEPXUMOro LecTHaguaTnpaspagHbIX
pernctpoB npubopa. Otnuune pyHkumm 0x04 ot 0x03 B TOM, YTO OHa NPUMEHSIETCA TOJSIbKO
ANa YTeHna napamMmeTpoB, HEAOCTYMHbIX Anga 3anvcu. B obwem Buge cTpyktypa 3anpoca u
OTBETa MMeeT creayoLwmn sna;

PDU 3anpoca:

DYHKLMS HavanbHbIn HavanbHbin KonunyectBo KonuyecTtBo
Ong /Idlxo 4 agpec agpec perncTpoB perncTpoB
(cTapwmn 6auT) | (Mnagwun 6anT)| (ctapwun 6anTt) | (MnNagwun 6anT)

Mone Data PDU cogepxut nona «HavanbHbI agpecy», ykasbiBalOLWMA C KaKOro perucrpa
HayMHaTb YTeHune, n «KonnyectBo perMcTpoBy, ykasbiBatoLlee, CKONbKO PerncTpoB creayet
npoynTaTb.

PDU oTBeTa B crnyyae BbINONIHEHUS 6e3 OLMOOK:

KonuyectBo y y y
dyHKUNA 6aiiT JaHHbIX B 1-bI1 peructp 1-bi1 peructp | BanTbl perucTpos
0x03/0x04 oTBETE (cTapwwn 6aunT) |(Mnagwmm 6anT) 2,3...N

B cnyyae ycnewHoro BbINOSHEHUS B OTBETE NPUCYTCTBYET COAEPXKUMOE 3anpoOLUEHHbIX
peructpoB. [Mone «KonuyectBo 6alT AaHHbIX B OTBeTe» OydeT paBHO KOMMYECTBY
3anpoLLUEHHbIX PEerMcTpoB, YMHOXEHHOMY Ha ABa. [lpounTaHHOEe CcoaepXXMMoe PEerMcTpoB
HaunHaeTcs ¢ GanTa, criegytolero 3a nonem «Konumyectso GanT AaHHbLIX B OTBETEY.

PDU oTtBeTa npu BO3HUKHOBEHNWN OLLIMOKN:

dyHkuma 0x83/0x84
(ycTaHoBneH ctapLumi 6uT)

Kon owmnbku

[na nHopMMpoBaHUSA BeayLLEero 0 TOM, YTO Onepaumsi He BbIMOMHEHA UMK BbINOSHEHA C
ownbkon, npubop ycTaHaBnMBaeT cTapwuin 6uT nona «®PyHkums» B oTBeTe. bawr,
cnegyowmnn 3a nonem «PyHKUMs», OyaeT cogepxaTb Kof OLWnbKKN (3Ha4YeHss KogoB OLLIMOOK
npuBeaeHsbl B MpunoxeHun 3).

2.2 ®yHkuma Modbus 06 (0x06 hex) (Write Single Register)

®OyHKUMA  npegHasHayeHa  AnA 3anMCM IBOMYHOTO  COAEPXWMMOro  OJHOro
LuecTHaaLuaTupaspsaHoro permctpa npudopa.

PDU sanpoca:

DyHKUMA Anpec Appec 3HauyeHne 3HauyeHne
0x06 (cTapwwuin 6anT) |(Mnagwwun 6anT)| (cTapwmn 6anT) |(Mnagwun 6anT)

Mone Data PDU 3anpoca cogepxuT nons «Agpec», ykasblBalOLUK B KakoW PErncrTp
BbIMOSTHAETCS 3anucb, M 3HAYEeHNe 3anMcbiBaemMoro perncrpa.

PDU oTtBeTa B cry4ae BbINONHEHU 6€3 owmnboK:

DyHKUMSA Anpec Appec 3HauyeHne 3HauyeHne
0x06 (cTrapwwuin 6anT) |(Mnagwwn 6anT)| (cTapwwmi 6anT) [(Mnagwmn 6anT)

B cnyyae ycnewHoro BbinonHeHmst PDU oTBeTa cogepXuT Konuw nepsbix natn 6ant PDU
3anpoca.

PDU otBeTa npu BO3HUKHOBEHUWN OLUNOKMN:

dyHKkuma 0x86 (ycTtaHOBMEH

cTapLumn 6ur) Kon owmbku
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[ns nHpopmMmmpoBaHnsa BeayLero 0 ToM, YTo onepauust He BbINOSTHEHA UMW BbINOSTHEHA C
owmnbkon, npubop ycTaHaBnMBaeT cTapwmin 6ut nona «PyHkums» B oTBeTe. bawnr,
cnegyowmn 3a nonem «dyHKUMA», ByaeT cogepxaTtb Kof OWMOKM (3Ha4YeHMst KO4OB OLLIMBOK
npuseneHbl B [NpunoxeHun 3).

2.3  ®yHkuma Modbus 16 (0x10 hex) (Write Multiple Registers)

PyHKUMS NpegHa3HavyeHa Ans 3annucu ABOUYHOIO COAEPXKMMOrO LecTHaauaTMpaspagHbixX
pernctpoB npubopa.

PDU 3anpoca:

Hay-bimn | Hay-bim | Kon-Bo | Kon-Bo 1-bin 1-biA _
Kon-Bo BanThbl
®dyHKUMA | agpec aapec per-oB | per-o o perucTp | permctp
- - Gant gna . per-oB
0x10 |(cTtapwwi|(Mnagwwm |(cTapwmin| (Mnagwm (cTapwwn | (Mnagwm
. - . NS 3anucu . NS 2,3...N
6anT) n 6ant) | 6aunr) n 6anT) 6anT) n 6anT)

Mone Data PDU 3anpoca cogepxuT nonst « HavyanbHbI agpecy, ykasbiBaroLM C Kakoro
perucTtpa HauuHaTb 3anucb, «KOMMYeCcTBO PerucTpoBy», yKasbiBalollee, CKONbKO PerncTpos
cnegyet 3anucatb, «KonunyectBo 6GantT aAns 3anuMcuM» U HENocpeaCcTBEHHO 3HayeHus
3anuncbiBaeMbIX PEMMCTPOB.

PDU oTtBeTa B crnyyae BbINOIHEHUS 6€3 OLIMOOK:

DyHKUMSA Hau-bin agpec Hau-bin agpec Kon-Bo pernctpos | Kon-Bo permcrpos
0x10 (cTapwwmin 6anT) (Mnagwwuin 6anT) (cTapwwmn 6anT) (Mnagwwmn 6anT)

B cnyyae ycnewHoro BbinonHeHus PDU oTBeTa cogepXuT Konuto nepsbix Nt 6ant PDU
3anpoca.

PDU oTtBeT npy BO3HUKHOBEHWUM OLUNOKMW:

dyHkuma 0x90 (yctaHOBNEH cTapLumi 6uT) Kog owimnbku

[ns nHopMMpoBaHUSA BeayLLEro 0 TOM, YTO onepauns He BbINOSIHEHA UMK BbINOSIHEHA C
ownbkon, npubop ycTaHaBnMBaeT cTapwuin 6uT nona «®PyHkums» B oTBeTe. bawr,
cnegyowmnn 3a nonem «PyHkuMsa», OyaeTt cogepaTb Ko OLMOKKU (3HAYEeHUs KOAOB OLINMBOK
npvBeaeHsbl B MpunoxeHun 3).

2.4 ®yHkuma Modbus 20 (0x14 hex) (Read File Record)
DyHKUMA NpegHasHayeHa ans 4YTeHnsa peructpoB davna. dann opraHM3oBaH Kak Habop
3anucen ¢ Homepamu ot 0000 o 9999. OyHKLMS MOXET YMTATb HECKONBKO PasfUYHbIX rpynn

pernctpoB. [pynnbl MoryT OblTb HenocregoBaTenbHbIMU, HO PErUCTPbl BHYTPU Tpynnbl
AOMKHbI ObITb MOCNegoBaTeNbHBIMMU.

PDU 3anpoca:

pynna | Ipynna | Fpynna | Fpynna | lpynna | Ipynna Fpynna | Tpynna
pynna X X X X X X pynna X+1, X+1,
DyHKUA OnvHa X T , HOmep | X, Homep | X, Homep | X, Homep | X, AnvHa | X, AmMHa |y fo HOMEp HOMEp
3anpoca ’ darnina Gavina | 3anucu | 3anucu | 3anmMcu | 3anucu ' 9 9
0x14 . (Bcerpa (Bcerpa | dpanna davina
(7+490) aseH 6) (ctapw. | (Mnagw. | (ctapw. | (Mnagw. | (cTapw. | (Mnagw. aBen 6) | (cTapw. | (Mnaaw
P Gaitt) | 6ait) | 6ait) | 6ait) | 6ant) | 6Gant) | P GaﬁpT) : G;;ﬂ) :

Mone Data PDU 3anpoca coaepxur:

e [lone «anuHa 3anpoca»= 7 * N, rae N — konu4ecTBo rpynn 3anpalinmBaembix
pPerncTpos;

e OnuncaHue rpynn 3anpawmnBaeMbiX PEMMCTPOB, KaXK40€ N3 KOTOPbIX MMEET NOSs:
Twvn. Bcerga paBeH 6;

o Howmep danna;
o Homep 3anuncu BHyTpK danna;
o [OnuHa 3anucu. OnpegenseTr KONUYECTBO 3anpalliMBaeMbiX pPerncTpos

rpynnbi.
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PDU oTBeTa B cnyyae BbIiNnonHeHns 6e3 owmnbok:

pynna | Fpynna | Fpynna | Mpynna pynna | Fpynna | Mpynna | Mpynna
pynna | Mpynna X, X, X, X, pynna | Mpynna X+1, X+1, X+1, X+1,
DyHkuma| OnvHa X, X, TMn | perucTp | perucTp | peructp | perucTp X+1, |X+1, TMn| perucTp | perucTp | peructp | pernctp
0x14 oTBeTa | anuHa | (Bcerga 1 1 2 2 anvHa | (Bcerga 1 1 2 2
(6anT) |paBeH 6)| (ctapw. |(MnagLw. | (ctapw. |(Mnagw. (6anTt) |paBeH 6)| (ctapw. |(Mnagw. | (cTapw. |(Mnagw.
6anT) GawT) GawT) GawiT) 6awiT) 6awiT) 6awiT) 6awiT)

Mone Data PDU 3anpoca coaepxur:
o [lone «gnuHa otBeTta»=(('pynna X, gnvHa) + 2)+((Mpynna X+1, gnvHa)+2)+...;
e [pynnbl perncTpos, Kaxaasa n3 KOTOpbIX UMeeT:
o [nuHa rpynnsl (6anT);
o Twn. Bcerga paBeH 6;
o Pernctpbl gaHHbIX.
PDU oTBeT npu BO3HUKHOBEHWM OLLNOKMW:

®yHKums 0x94 (ycTaHOBMEH cTapLumm 6uT) Kog owmnbku

[ns nHpopmMmmpoBaHnsa BeayLero 0 ToM, YTO onepaumsi He BbINOSHEHA UMW BbINOSTHEHA C
ownbkon, npubop ycTaHaBnMBaeT cTapwuin 6ut nona «®PyHkumss» B oTBeTe. bawr,
cnegywowmnn 3a nonem «PyHKUMs», OyaeT cogepaTb KO4 OLMOKKU (3HaYeHUs KOAO0B OLINMBOK
npusegeHbl B MNpunoxeHun 3).
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3 OpraHusauma gocTtyna K AaHHbIM

3.1 MCHO.ﬂb3yeMble TUNbl AaHHbIX U YCJIOBHbLIE 0603Ha4YeHus

unsigned char —6e33HakoBoe Lenoe 4ncno (8 6ur);

signed char —3HakoBoe uenoe 4mcno (8 éur);

unsigned short —6e33HakoBoe Lenoe 4mcro (16 our);

signed short —3HakoBoe uernoe yucno (16 6uT);

unsigned long —6e33HakoBoe Lenoe Yncno (32 6uta);

signed long —3HakoBoe uenoe vncro (32 éura);

unsigned __int64 —6e33HakoBoe Lienoe Yucno (64 buta);

signed __int64 —3HakoBoe Lenoe 4ncno (64 6uta);

float — BewecTBeHHOE YMCIIO OAMHAPHOW TOYHOCTU (32 BuTa) C NnaBawLwen 3ansaTon,

cooTBeTcTBYOLWee cTaHaapTy «|EEE 754,

e double — BellecTBEHHOE YMCNO OBOWHOM TOYHOCTU (32 BUTa) C NnasaloLlen 3ansaTou,
cooTBeTcTBYOLWEee cTaHaapTy «|EEE 754,

e R/O — gocTyn TONbKO Ha YTEHUeE;

e R/W — pgocTyn Ha 4YTeHue 1 3annck (6e3yCcrioBHbIn);

e R/W* — pgocTyn Ha 4yTeHMe U 3anucb. PaspelleHne Ha 3anucb [aeTcst TOMbKO Mpu
YCIOBUSX, ONNCAHHbIX OTAENbHO;

e BUTTON - goctyn Ha 4TeHue, OCTYN Ha 3anucb Nocsie OAHOKPATHOrO Ha)XaTusl KHOMKK

«Joctyn» (ANUTENbHOCTb HaXaTna He MeHee 1 cek.);

3.2 PerMCTpOBbIﬁ A0CTYyN U XapaKTepucTtukn napameTpoB

[locTyn K TeKyLiMM U HacTpoeYyHbIM napameTpam npubopa peanunsoBaH Yepes YHKLMK
YTEHUsT U 3anncyu pPEerncTpoB — MepemMeHHbIX, MMEeKLMX TUM LWecTHaauaTMpaspsaHoe
6e33HakoBoe uenoe. [py opraHusauum perucTpoBOro AOCTyna Aenaetcs OonyleHue, YTo
BCE MHOroobpasHble CTPYKTYpbl AaHHbIX pacrnonaralTcs B NaMsATh, 31IEMEHTAPHON SYENKOW
KOTOpPOM SIBNSIETCS OAMH LIeCTHaauaTupaspsaHbld pernctp Tuna «be33HakoBoe Lenoey.
®dun3nyeckn AaHHbIe MOTYT HAXOAMTBLCA B COBEPLUEHHO pasHblX ydacTkax namstu npubopa n
Aaxe B pas3Hblx TUnax namsatu (onepaTvBHasi, 3HeproHe3aBucumasi u T.4.), HO ANsi CUCTEMBI
BEPXHEro YPOBHS AaHHbIE «BbIMMAAATY Kak eAMHOe afpecHoe NpoCTpaHCcTBO. B aTom cny4yae
BCE [OCTYMHble [aHHble MOXHO MpPeAcTaBUTb Kak MaccuB LUecTHaguaTMpaspsiaHbiX
PEerMcTpoB, Kaxabll U3 KOTOPbIX XapakTepudyeTcsi HOMepPOM B MaccvBe (Oanee afpecom).
Kaxgbii napameTp npubopa MOXeT 3aHMMaTb YacTb PErucTpa, BECb PErMCTP LIENMKOM UNu
HEeCKONbKO pernctpoB. TakMum obpa3om, napamMeTp xapakTepudyeTcsi COOCTBEHHbIM TUMOM U
pacnonoXeHnem BHyTpM Macc1Ba PermcTpoB.

[octyn K apxvmBam oOpraHu3oBaH 4epes3 CTaHAapTHble QYHKUMKM 4YTeHus annos,
npenycMoTpeHHbIE NPoToKoNiloM «Modbusy.

3.3 [opsapok xpaHeHUA U nepeaayYn 6anT AaHHbIX

[nsa 4yTeHus n 3anucn perncTpoB B cTaHaapTe «Modbus» npegycmoTpeHbl cneumarnbHble
PYyHKUMM, KOTOpPbIE OMEPUPYIOT COLAEPXUMbBIM LUECTHaAUATMPaspsaHbIX PEerncTpoB. 3Tu
dyHKUMM NpegnonararT, 4To NpMBop XpaHUT AaHHbIE TOMBbKO TUMa LWecTHaauaTMpaspsaHoe
6e33HaKkoBOE Lerioe N HUYEro He «3HaKT» O TeX TUNax AaHHbIX, KOTOPbIMU AEACTBUTENBHO
npencraeneHbl napameTpbl npudopa. Takum obpasom, nonyvaeTcs, YTO B Npubope AaHHbIe
XPaHATCA B HEKOEM WCXOOHOM dopmaTte, a nepejawTcs Mo cetm B Buae Habopa
lecTHaguaTnpaspsaaHbix pernctpoB. [lpu nepefave OaHHbIX, Yen pasmMep B MCXOLHOM
dopmaTte npesbiwaer 16 6ut (long, float, double n T.4.), MCNONbL3yKOTCA HECKONBLKO
nocnegoBaTenbHbIX perncTpoB. [pu 3ToM MNaglive croBa NepeaarTcsl B NEPBYH 0Yepeab,
cTapwive - B nocnegHww. T.0., Ans npeobpa3oBaHns K Nopsaaky Gant, eCTeCTBEHHOMY ANs
nnatopmbl  PC, TpebyeTca AnNsS KaKAOro NpoOYMTaHHOr0/3anuchbiBAEMOro  perucrpa
NU3MEHUTb NOPAAOK GanT.
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Mpumep pasmelwleHna gadHHbix ana tina long (MSB-most significant byte, LSB-least

significant byte):

B3 B2 Bl BO
MSB LSB
Peructp Pernctp AO Peructp A1
lMopsaok nepegayn nepBbin nocneaHnn
bant Bl BO(LSB) B3 B2(MSB)
Mpumep pasmeleHns AaHHbIX 4nga Tmna float:
B3 B2 Bl BO
SEEEEEEE EMMMMMMM MMMMMMMM MMMMMMMM
Peructp Pernctp AO Pernctp Al
Mopsigok nepegayn nepBbin nocneaHnn
bant Bl BO(LSB) B3 B2(MSB)
Mpumep pasmeleHns aaHHbIX anga tmna double:

B7 B6 B5-B1 BO
SEEEEEEE EEEEMMMM MMMMMMMM MMMMMMMM
Pernctp Pernctp AO Pernctp Al | Peructp A2 Pernctp A3

Mopsigok nepenayn |nepsbIv nocrnegHun
bant B1 |BO(LSB)| B3 B2 B5 B4 |B7(MSB) B6

3.4 UYTteHme/3anucb TEKYLMUX U HACTPOEYHbLIX NapamMeTpoB

UTeHne/3anncb TEKyLMX W HACTPOEYHbIX MapamMeTpoB MNPOM3BOAMTCA MPU  MOMOLLMN
YyHKUM vTeHunsa/3anmcn pernctpoB (pyHkumm yteHns 0x03, 0x04, dyHkummn 3anmncu 0x06,
0x10). lNapameTpbl, OOCTYMNHblIE TOSMbKO HA YTEeHMe, MOryT OblTb MpPOYMTaHbl TOSbKO

dyHKumen 0x04.

I'Iapalvleprl, OOCTYMHblE KaK Ha 4YTeHue, Tak U Ha 3anncb, MOryT ObITb

npouYnTaHbl 06enMm OyHKUUSIMU MO OAUHAKOBbLIM agpecam. PacnpeneneHne nepeMeHHbIX B
aJpecHOM NpPOCTPaHCTBE OMNMCaHOo B pa3aerne Kapta nepeMeHHbIX.

BHUMAHMUE!

MonbiTka 3anucy nboro napameTpa C ypoBHEM AOCTYNa, OTAIMYHbLIM OT
«R/W», pormkHa npegBapATbCA  3anuCbi0  NapameTpoB  Fpynnbl
«ABTopusaums» (cm. Kapma nepemeHHbIx). MNMapametp «Kpuntomaccme»
MOXET WMeTb MPOU3BOMbHOE 3HAYeHWE, €CNM WHOE He OroBOPEHO
oTaensHo. MapameTp «BpemeHHas meTka» OOMKeEH codepxaTb 3HayeHue
AaTbl/BPEMEHM N3MEHEHUSA NapameTpa.

3.5 OpraHusauus apXMBOB U CYUTbIBaHME apXUBHbIX AAHHbIX
Mpubop coaepXMT apxmBbl CrieayroLLMX TUMOB:

CobbITuS;
YHacoBown apxus;
CyTOYHbIN apXxuB;
Mecs4HbI apxumB;

ApXMBbl MMEIOT KOMbLIEBYIO CTPYKTYpY, T.€. MpW MNOSIHOM 3anofiHeHWM apXxuBa HOBblE

3anncu nnuyTc4da

Ha MEeCTO CaMbIX CTapbIX.
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ApxmBbl xpaHaTcs B npubope B Buae cannos. Kaxabin ann cooepxuT LEeCKpunTop
danna (B nepBon 3anucu), a Takke 3anucu, npeacraBnsaoowme ogHo cobbiTe UnNn OauH
«BPEMEHHOM cpe3» AaHHbIX. [Nna 4YTeHus cooepXMMOro apxvMBOB MCMNONb3yeTca (PYHKUUSA
yTeHus dpannos (pyHKuma 0x14).

Kaxgbin dpann B nepson 3anvcu (Homep 0) xpaHuT geckpuntop ¢anna. OcTtanbHble
3anncu NpeacTaBnsaloT AaHHble hanna. [Jeckpuntop danna coaepxuT:

e [InuHa nepBou 3anucu (gnvHa geckpunrtopa, unsigned short);
Twun nepBon 3anucu (Tvn geckpunTtopa, unsigned short, Bceraa paBeH 1);
[nuHa anna B konnyecTse 3anucen (6es yyeTta nepson 3anmcu, unsigned short);
[nvHa kaxxgon 3anucu B 6banTtax (kpome nepsown 3anucu, unsigned short);
Tun cogepxmmoro garna (unsigned short). MoxeT npuHumaTh 3HaveHus: 0 — dpann
cobbITUIN, 1 — YacoBOW apxXuB, 2 — CYyTOYHbIN apXMB, 3 — MECSAYHbIN apXmB;
e WHpekc 6yaywen 3anucu (unsigned short). NpuHumaeT 3HaveHune ot 0 go «dnvHa
rarna B konudectse 3anucen — 1». O6HynseTca npu cbpoce apxusa.
e ToTanbHbIM c4eTyUK 3anucen (unsigned long). O6HyngaeTca npu cbpoce apxusa.

AnropuTtm gocTtyna K dpannam:

1. YteHune 3anucu c Homepom 0 n3 parna c Homepom N (nonyyeHue
aeckpunrtopa ¢anna). Ecnu npmbop BepHyn owWMOKY C KOAOM 2, 3HAYUT,
dannos 6onbLue HeT;

2. AHanua geckpuntopa Ha npegmeT OfMHbI OCHOBHbIX 3anucen 1 AnnHel gpanna;

3. YTeHue ocTaBLUMXCA 3anncen panna n nx MHTepnpeTaums;

4. lMoBTopeHue nyHKTOB 1-3 ANa crneaytowero danna.

Kaxpgas apxmBHasa 3anucb, He3aBUCMMO OT Tuna dpanna, UMeeT CneayroLLyo CTPYKTYpPY:

e Homep 3anucn. CyeTymnk, KOTOPbIN YBENMYMBAETCH Ha eauHULY Npu OPMUPOBaHNK
HOBOW 3anucu BHYTpW AaHHOro panna. Mmeet tTmn unsigned __ int64;

e Maccus 6ant gnnHon «[nuHa Kaxgon 3anncu B bantax (cM. geckpunTtop canna)» -
13. B Hem pasmelLaeTcsa CTpyKTypa AaHHbIX apXMBHOWM 3anmncu (CcM. MHTepnpeTaums
apXxvBOB);

e CnyxebHbih 6anT. MimeeT TN unsigned char;

e KoHTponbHada cymma 3anucu. Mmeet Tun unsigned long n paccuntbiBaeTcs no
anroputmy Crc32 (lMNpoBepka uenoCTHOCTU AaHHbIX AOSMKHA BbINOSTHATLCA Ha BCEM
OnoKoOM AaHHbIX ANnHON «[NuHa Kaxagow 3anncu B 6antax (CMm. geckpuntop danna)»
BKIOYasA KOHTPOSbHYO CyMMY. PYHKLNS NMPOBEPKM KOHTPOSIbHOM CyMMbI B
MpunoxeHun 4).

AnropuT™M onNTMMU3NPOBAHHOIO CYUTBLIBAHMS apXxuBa npveeaeH B MNpunoxeHum 6.

3.5.1 MHmMepnpemauyusi 4acoeo20, Cymo4HO20 U MeCSI4HO20 apXueoe

YacoBown, CyTOYHbIN apXxvBbl BeQyTCHA TOMbKO MPU Hanuyuuu (PyHKUMKM apXMBUPOBAHUS B
npubope. Hannume yHKUUN apXMBUPOBAHUS MOXHO OnpeaennTb No 3Ha4YEHUIO NepeMeHHON
«Mopgenb» (cm. KapTa nepeMeHHbIXx).

Heobxoanmo npoumnTtaTb BCe 3anucu panna, BbICTPOUTb MX MO NPU3HAKy HapacTaHus
3HaveHus nons «Homep 3anucu» n MHTepnpeTupoBaTb Te 3anucu, Yy KOTOPbIX CXOOMTCHA
KOHTPOSbHas cymma.




AN Onuncanne npoTokona obmMeHa c.12
Ale/IBHaFI 3anncb cogepXuT crnegyrume nond:
HassaHue CwmelleHune Paanfep Tun MpumeyaHue
(6anT)
Hata/Bpems 0 6 unsigned char[6] |cc:MM:4Y ga:Mm:rr B popmaTe BCD
CpenHee gaBnexue P1 6 4 float (MnNa)
CpenHee gaBneHue P2 10 4 float (MnNa)
MwHumanbHoe fasnexuve P1 14 4 float (MMa)
MwHumanbHoe gasnexve P2 18 4 float (MMa)
MakcrumanbHoe gasneHve P1 22 4 float (MMa)
MakcvumanbHoe gasnexve P2 26 4 float (MMa)
MuHuManbHbI pacxod no LIN 30 4 float (M3/4)
MakcumanbHbIi pacxog no LIN 34 4 float (M3/4)
HenbTa V+ LIN 38 4 float Mpuvpaw. V+ 3a nepunog apxuBnpoBaHus (m3)
HenbTa V- LIN 42 4 float Mpupau. V- 3a neprog apxmBupoBaHus (M3)
WHterpan V+ LIN 46 8 double WHTerpan V+ Ha MOMEHT apxuBmpoBaHus (M3)
WHTerpan V- LIN 54 8 double WHTerpan V- Ha MOMEHT apxvmBnpoBaHus (M3)
Bec nmnynbca kaHana V1 62 4 float (n/vimn.)
Bec nmnynbca kaHana V2 66 4 float (n/vimn.)
Henbta V1 70 4 float MpupalyeHve V1 3a nepvog apxvempoBaHns (M3)
Henbta V2 74 4 float MpupalleHve V2 3a nepvod apxvempoBaHns (M3)
WnTerpan V1 78 8 double WHTerpan V1 Ha MOMeHT apxusupoBanus (m3)
WHTerpan V2 86 8 double WHTerpan V2 Ha MOMeEHT apxusupoBanus (m3)
CoCT. OUCKP.BXOO0B 94 1 unsigned char |He ucrnosns3yemcs
CocCT. AUCKp.BbIXO4a 95 1 unsigned char |He ucrnosns3yemcs
OLWwmnbKM 1 CoCTOSAHMSA 96 4 unsigned long  |CM. HMWXe
KC kannbpoBok 100 2 unsigned short KOHTpOnbHas CymMa Ha MOMEHT
apXMBMPOBaHUSA
KC HacTtpoek 102 2 unsigned short ESQJESSZSZSMCXMMa Ha MOMEHT
JenbTa HapaboTkn 104 4 unsigned long ?MpM”Hp?m' Hapab. 3a NeproA apX1BMPOBaHWS
WHTerpan HapaboTku 108 4 unsigned long  |VHTerpan Hapab. (Mu1H.)
JenbTa Hapab. 6e3 nuTaHus 112 4 unsigned long (I'IMpMMHp)a Lui. Hapab. 6es . 38 NEpUOA BPXVIBNP.
WHTerpan Hapab. 6e3 nutaHus 116 4 unsigned long  |VHTerpan Hapab. 6e3 nuT. (MuH.)
CepuiiHbin Homep MNMutepdnoy 120 4 unsigned long

MapameTpebl,

nMmewwine B Ha3BAHUN

«LIN»

nony4yawT 3HA4YeHUA nytTem 4YTeHuA Wus

pacxogomepa «lutepdnoy PC», nogkntoyeHHoro kK npubopy no nHtepdency LIN.
Mone «OWNBKN 1 COCTOAHUAY» ABNAETCA BUTOBLIM MOMEM, B KOTOPOM Kaxabl 13 6utoB

KOAMPYET CreaytoLLme OWnOKN N COCTOSHUS:

e 0-kannBpoBKKN paspeLLEHbl;
e 1-40CTYyN K MU3BMEHEHMIO NAapaMeTPOB HACTPONKM pa3peLLEH;

e 2-cbon ALT,
3-coom flash;
4-P1 min;
5-P1 max;
6-P2 min;
7-P2 max;

8-HeT cBga3u no LIN;
9-6b1510 U3MEHEHME HACTPOEK;
10-oTKNO4EHNE NUTAHUS,

11-aBTOpM3aLMA MO KITHOYY;
12-hbakT BbINONMHEHNS KanNMBPOBOK.

3.5.2 Humepnpemauyus apxuea cobbimuti
ApxuB cobbiTMn MOXeT coaepxaTb 6onee ogHoro davna. MNMoatoMmy crnegyeTt npovnTaTb

BCE 3anucum Bcex annoB apxvBa COObITUN.

3atem 3anucwm,

Yy KOTOpPbIX CXOAuTcs

KOHTPOmbHas CyMMa OTCOPTMPOBaTb MO Bo3pacTaHuio nons «Homep cobbiTvay (CM. HUXE) un
3aTeM UHTepnpeTupoBaThb.
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Ale/IBHaFI 3anncb COAEPXUT cnegyrme nonad:

HassaHue CwmelleHune Paanilep Tun MpumeyaHue
(6anT)
Twvn cobbiTus 0 1 unsigned char
Bpemsi HapaboTku 1 4 unsigned long
BHelUHAs1 BpeMeHHas MeTka 5 4 unsigned long
[arta/Bpems 9 6 unsigned char[6]
Tun 3Ha4YeHus 15 1 unsigned char
Twvn nepemeHHoON 16 2 unsigned short
Crtapoe 3HayeHue 18 8 unsigned char[8]
HoBoe 3HauveHne 26 8 unsigned char[8]
MaoeHTudumkartop knya goctyna 34 4 unsigned char[4]
Owwmbkn 1 cocTosHUsA 38 4 unsigned long
Homep cobbiTus 42 4 unsigned long

e Twun cobbitna. OnpepensieT TN npousowenwero cobbitns. MoxeT npuvHUMaTbhb

cnefywowme 3HavyeHus:
o 0x00 - HeT cobbiTus;

0x02 — i3ameHeHune napameTpa;

0x03 — lNepesanyck;

0x04 — Bkn. nutaHus;

0x10 - Ownbka cTeka;

0x11 — Owwmnbka namepeHus;

0x12 — Owmnbka Yacos;

0x13 — NepBbIN 3anycK;

0x15 — Cbpoc apxuBa;

0x16 — CtupaHune apxuBa;

0x20 — Kanunbposka P;

0x21 — Kannbposka OUT;

0x22 — Ha4ano noBepku;

0x23 — OKkoH4YaHMe NOBEPKMU;

0x24 — YcTaHoBKa 4acos;

0x25 — Koppekuusi yacos;

0x26 — 3anpeT KannMbpoBOK;

O OO0 OO OO OO O0OO0OOoOO0oO OO O0o0O0

e Bpems HapaboTkm Ha MOMEHT 3anucu (MUHYT);

BHewHaa BpemeHHaa meTka B dopmaTte BCD. Tun signed long. lNpeacrasnser
Konn4yecTtso cekyHp, npowefwwee o1 01.01.1970 00:00:00;
HaTa/Bpems. Ecnu npnbop He uMeeT OyHKLUNN apXMBUPOBaAHNSA, TO aHanM3MpoBaTtb
AaHHoe none He cnenyet. 3HayeHne NpeacTaBreHo B BMAEe Maccumea unsigned char
n3 6-tn anemeHToB. Kaxabin 6ant cogepxut ymcno B cdopmate BCD (yHKumm
npeobpasoBaHua npeactaBneHol B [MpunoxeHun 5). [lMopsaok cnegoBaHUS:
cekyHAa, MUHYTa, 4Yac, AeHb, Mecsl, rog;
Twn 3Ha4veHus. Tun unsigned char. OnpegenseT TMnN AaHHbIX 3HAYEHUI, XPaHUMbIX
B nonax «Crtapoe 3HayeHne» un «HoBoe 3HaveHney». MoxeT npuHUMaTb
crnegylowme 3HadeHus:

o 0 — HeT 3Ha4veHus;
1 — unsigned char;
2 — signed char;
3 — unsigned short;
4 — signed short;
5 — unsigned long;
6 — signed long;
7 - float

O O O O o0 O O
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8 — unsigned __int64;

9 — signed __int64;

10 — double;

17 — pata/Bpems. MaccuB 13 6-tn 6ant B chbopmate BCD (cekyHaa, MuHyTa,
yac, AeHb, Mecsu, rog).

Tun nepemeHHon ans cobbiTna «3ameHeHne napametpa». Tun unsigned short.
CogepxuT 3HayeHwe HadvanbHoro agpeca peructpa «Modbus» M3MEHEHHOoro
napametpa (cM. KapTa nepeMeHHbIX);

Crtapoe 3HayeHue. MaccuB n3 8-mu 6ant. CogepxuTt 3Ha4yeHne B COOTBETCTBUU C
TUMOM, YKa3aHHbIM B Nofne « Tun 3Ha4YeHnsa;

HoBoe 3HauyeHne. MaccmB n3 8-mu 6ant. CogepXxmT 3HadYeHne B COOTBETCTBUM C
TUMOM, YKa3aHHbIM B none « Tun 3Ha4YeHnsa»;

WpoeHTudumkaTop knova goctyna. Maccms Tuna unsigned char 13 4-x anemMeHTOB;
Ownbkn wun coctoaHmsa. Tun unsigned long. WHTepnpetaumss aHanornyHa
WHTepnpeTaunm ogHOMMEHHOrO NOMsi B YaCOBOM apXMBE;

Homep cobbitna. Tun unsigned long. CyeTuuk, KOTOpbIM YyBenuuMBaeTCA Ha
eanHuyy npu popMMpoBaHMM HOBOM 3anucu (CKBO3Has Hymepaumsa cobbiTuin,
obLwas ansa Bcex hannos apxmsa cobbiTui).

o O O O
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4 KapTa nepeMeHHbIX

Pasmep

HassaHue Anpec (6aiiT) Tun Hoctyn MpumeyaHue
UHpopmayusi o npubope
Twn ycTpowcTea 0 2 unsigned short R/O 0x1705
AnnapaTtHas Bepcus 2 unsigned short R/O CTapumit 6aitT Bepcws, MNaaLIMA-
pepakums
cTapLunii 6anT — MeTponornyeckn
MporpammHas Bepcus 2 2 unsigned short R/O sHatmas Hacte, Mnaatvn-
METPONOrMyeckn HeaHa4ymmasi
YyacTtb
KOHTp.cymMMa MeTpOorornyeckn 3Ha4nmon 3 5 unsigned short RIO Anroputm CRC16
yactu NO
KOHTp.Cth/[a METPOorM4ecKkmn 4 5 unsigned short R/O Anroputm CRC16
HeaHauumol YyacTu MO
KoHTp.cymMMa HacTpoek 5 2 unsigned short R/O Anroputm CRC16
KoHTp.cymma kanmbpoBok 6 2 unsigned short R/O Anroputm CRC16
6uTt0: 0-6e3 ToK.BbIXOAA, 1-C
Mogenb 7 2 unsigned short R/O TOKOBbIM BbIXOL0M;
6ut1: 0-6e3 apxuBa, 1-c apxMBoM
CepuiiHbin HoMep 8 4 unsigned long R/O
CepsucHasi KomaHla
KomaHga 32 2 unsigned short RW*  |*(cM.HWXe)
. . |ceK.,MWH.,4ac,aeHb,mecsL,rof B
[ata/Bpems 33 unsigned char(6] RW opmate BCD
STanoH 36 4 float R/MW*  |*(cMm.HWxeE)
Ob6wue HacmpouUku
CerteBoii agpec 64 2 unsigned short BUTTON |240-unpokoBeLlatenbHbIn
OTYeTHbIN Yac 65 2 unsigned short BUTTON |0-23
OTYeTHbIE CYTKM 66 2 unsigned short BUTTON |1-31
Hanwuyue Mutepdnoy 67 2 unsigned short BUTTON |0-HeT, 1-ecTb
CkopocTb obmeHa RS-232 68 2 unsigned short BUTTON |0-9600, 1-19200 (6ut/cek.)
Hacmpoliku exoda V1
Bec nmnynesca 71 4 float BUTTON |(n/umnynbe)
Hacmpoliku exoda V2
Bec umnynbca 76 4 float BUTTON |(n/vumnynbc)
Hacmpoliku exoda P1
Pmax 79 4 float BUTTON |(Mna)
Hacmpoliku exoda P2
Pmax 81 4 float BUTTON |(MIa)
Hacmpoliku mokogoeo ebixo0a
Gmin 83 4 float BUTTON [(M3/4)
Gmax 85 4 float BUTTON |(M3/4)
Kanubpoeku
Bxoa P1 (AL min) 256 4 float R/O
Bxoa P2 (ALM min) 258 4 float R/O
Bxog P1 (ALIM max) 260 4 float R/O
Bxog P2 (ALIM max) 262 4 float R/O
Bxoa P1 (Tok B Touke min) 264 4 float R/O
Bxog P2 (Tok B Touke min) 266 4 float R/O
Bxog P1 (Tok B Touke max) 268 4 float R/O
Bxog P2 (Tok B Touke max) 270 4 float R/O
Bbixog OUT (LIAM min) 272 4 float R/O
Bbixog OUT (LIAM max) 274 4 float R/O
Bbixog OUT (ToK B Touke min) 276 4 float R/O
Bbixog OUT (TOK B To4Ke max) 278 4 float R/O
Tekywue
[ara/Bpems 320 6 unsigned char[6] R/O cc:MM:yY ga:mm:rr B oopmate BCD
Pacxog LIN 323 4 float R/O (M3/4)
V+ LIN (nHTerpan) 325 8 double R/O (m3)
V- LIN (uHTerpan) 329 8 double R/O (mM3)
V1 nHTterp. 333 8 double R/O (m3)
V2 nHTterp. 337 8 double R/O (m3)
[asneHue P1 341 4 float R/O (Mra)
[asneHune P2 343 4 float R/O (MMa)
6ut 0 — 3amkHyT BXxog 1, 6ut 1 —
Ownckp.exogbl V1, V2 345 1 unsigned short R/O 3aMKHYT Bxof 2
Bbixog OUT 345 1 unsigned short R/O But 0 - 3aMKHYT
BbixogHom Tok 346 4 float R/O (mA)
CobbITnsi 1 ownbkn 348 4 unsigned long R/O KaK B YaCOBOM apxuBe
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Pasmep
HassaHue Anpec (6aiiT) Tun Hoctyn MpumeyaHue
Koppekuns Bpemern 350 4 unsigned long R/O paspeLleHHas KoppeKUumst BpeEMeEHU
Bpems HapaboTku 352 4 unsigned long R/O (cek.)
Bpems 6e3 nutaHus 354 4 unsigned long R/O (MUHYT)
CepwuiiHbin Homep lMuTepdnoy 356 4 unsigned long R/O (MUHYT)
Asmopusayusi
Kpuntomaccus 577 16 unsigned char[16] R/W
KonunyectBo cekyHa, npolleLuee
BpemeHHasi MeTka 585 4 unsigned long R/W o1 01.01.1970 00:00:00
Hanadka
Bxog P1 (kog AL 619 4 float R/O
Bxog P1 (Tok MA) 621 4 float R/O
Bxog P2 (kog ALIIM) 623 4 float R/O
Bxog P2 (Tok MA) 625 4 float R/O
Bxog V1 (komn-Bo )pOHTOB MMI.) 627 4 unsigned long R/O
Bxop V2 (komn-Bo )pOHTOB MMI.) 629 4 unsigned long R/O

[bynna napamempos « CepsucHas KoMmaHOay '

an/I BbIMOJIHEHNN KOMaHOblI

napameTpoB («KomaHgay,
«[aTta/spema» npencraBneH maccvMBoMm u3 6-tn 6ant B dpopmate BCD (cekyHga, MUHYTA,
yac, AeHb, Mecsl, rog).

MapameTtp «KomaHga» MOXeT NpUHMMaTh criegyroume 3Ha4YeHus:

«3anncb»
«[JaTa/Bpema»

paspelleHo M3MEHEHWe TOMbKO BCEX Tpex
n «3JTanoH») ogHum 3anpocom. [lapameTp

3HayeHne HaseaHue Hoctyn [MpumeyaHue
7 yCcTaHoBKa BUTTON Mpu aTom «[Jata/Bpemsi» COQEPXUT 3HaUYEeHNe AN YyCTaHOBKMW, «DTanoH»
Aatbl/BpeMeHn He aHanusupyeTca npubopom
10 cbpoc apxuBa BUTTON MapameTpbl «[JaTa/Bpems» u «3TanoH» He aHanM3npylTcs Npubopom
MapameTp «3TanoH» COAEPXUT BEMUYUHY KOPPEKLIMW BPpEMEHM (CeKyHA),
13 KoppeKuus RIW «[ata/Bpemsa» He aHanuanpyeTcs npubopoM. BennunHa gonyctumon
fnatbl/BpemMeHu KOppeKLn BpeMeHn MoXeT 6bITb NpoyntaHa n3 napametpa «Koppekuus
BPeMeHW» rpynnbl napameTpos «Tekywne» (cM. Kapta nepemeHHsbiX).
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MpunoxeHue 1. PyHKUMA pacyeTa KOHTPONIbHOMU cyMMbl LRC

Mpumep pyHKUUKM pacyeTa KOHTPONbHOW CyMMbl Kagpa Ha a3blke CUL:
unsigned char Lrc(unsigned char * pSrc, int length)
{
unsigned char locLrc=0;
for(int i=0;i<length;i++)
locLrc += * (pSrc+i);
return loclLrc = ~loclLrc + 1;

roe:

e pSrc — ykasaTesnb Ha bydep, cogepxalimim coobuieHne;
¢ length — konuyecTBo GanT AaHHbIX, ANA KOTopbIX TpebyeTcsa npomnssecTn noacyet LRC.
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MpunoxeHue 2. dyHkuumn npeobpaszoBaHna B ASCIl u obpaTHO

Hwxe npuBegeHbl npumepbl Ha a3bike CU pyHKkumin npeobpasoBaHms n3 ASCIl chopmaTta
B ABOWYHbIN 1 0GpaTHoro npeobpasoBanus n3 gsomyHoro B ASCII.
const unsigned char CharToBRin([23]1={0,1,2,3,4,5,6,7,8,9,
0,0,0,0,0,0,0,
10,11,12,13,14,15};
const char BinToChar[16]={'0','1','2",'3"','4','5','6','7",
181’ 191’ lAl’ lBl’ lCl’ lDl’ lEl’ IFI};

char TwoASCIItoBIN (char *cptr, unsigned char *bptr)
{

char ca, i;
unsigned char cb;

cb=0;
for (1i=0; 1i<2; i++)

ca=*cptr++;

cb<k=4;
if((ca >= '0'") && (ca <= '9') || (ca >= '"A'") && (ca <=
'"F'))
cb|=CharToBin[ca-0x30];
else
return(0) ;
}
*bptr=cb;
return(l) ;
}
roe:

e Cptr — ykasaTtenb Ha 6ydep, cogepxawmn cumosnbl ASCII;

e bprt - ykazatenb Ha Oydep, Kyaa 3anncbiBaoTCA 4BOMYHbIE BaThI.
void BINtoTwoASCII (unsigned char *bptr, char *cptr)
{

unsigned char cb;

cb=*bptr;

*cptr=BinToChar|[ (cb>>4) & 0x0F];
cptr++;

*cptr=BinToChar[cb & O0xOF];

roe:

e bptr — ykazaTtenb Ha 6ydep, coaepxalumin 4BONYHbIE BanThbl;
e cprt - ykasaTtenb Ha bydep, kyaa 3anucbisatotcss cumaonbl ASCII.
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MpunoxeHue 3. Koabl owunb0K, Bo3Bpawaembie npubopom

0 - HEeT ownboK;

1 - HegonycTUMasa PyHKUUS;

2 - HegonyCTUMbIN agpec B 3anpoce;

3 - HegonycTUMble 3HA4YeHMs B MNOSe AaHHbIX 3anpoca;

4 — HenonpaBMmasi oLMOKa BO3HMKIA BO BPEMSI BbINOSTHEHNS Oonepauuu;

5 — nogTBepXaeHNe BbINOSTHEHUSA onepaumm (He ucnonb3yeTcs);

6 - 3anpoc He MOXeT 6bITb 06paboTaH cenyac, HeobxoaMMo NOBTOPUTL 3anpocC No3gHee;
129 — pocTyn 3anpeLleH;
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MpunoxeHue 4. ®DyHKUUA pacyeta KOHTPONbHON cyMMbl Crc32

#define CRC32_Pre() OxXFFFFFEFFF
#define CRC32 Pnom() 0xEDB88320
#define  CRC32 XOR() OXxFFFFFFFF
#define CRC32 Check( C) (_ C == OxDEBB20E3)

unsigned char CRC32 (void * pBuf, unsigned long len)
{

unsigned long Jj;

unsigned long CRC;

_CRC = CRC32 Pre();
for (3=0; j < len; j++) {

_CRC = CRC32 Calc Byte (* ((BYTE*) (pBuf)+j), CRC);
}

if (CRC32 Check( CRC)) {
return 1;
} else {
return O;
}
}

unsigned long CRC32 Calc Byte (unsigned char D, unsigned long C)
{

unsigned char 1 = 8;
~C 7= (D & OxFF);
do {
if (C & 1) { C=(C>>1)"CRC32 Pnom(); } else { C>>=1; }
} while (--_1);

return ( C);
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MpunoxeHue 5. PyHkuun npeobpasosaHmna B BCD u ob6paTHO

unsigned char BinByteToBcdByte (unsigned char Src)
{
unsigned char res;

res = (unsigned char) ( ((Src/10)<<4) | (Src % 10) );
return res;

}

unsigned char BcdByteToBinByte (unsigned char Src)
{
unsigned char res;

res = (unsigned char) ( ((Src>>4) * 10) + (Src & 0x0f)
return res;
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MpunoxeHue 6. ONTUMM3aLNA aNTOPUTMa CYUTbIBAHUS apXUBOB

HocTyn Kk apxuBam npubopa peanu3oBaH 4epe3 cuuTbiBaHMe hainsnoB no 3anucam 6e3
BO3MOXHOCTM YKa3aHUs Xeraemon aaTbl apXMBHOW 3annucu. JTo npeanonaraeT cYnTbiBaHWe
Bcero (pavna apxvBa UENMKOM B KaXOOM ceaHce cBA3W. [Npu perynapHoM CHUTbIBAHUMU
apxvBa 3TO NPUBOAMT K LOMNOSHUTENbHLIM BPEMEHHbLIM 3aTpaTaM Ha MofydYeHne apXmMBHbIX
3anucen, KoTopble Dbl NpoYnTaHbl BO BpeMsi npeablayLmnx ceaHcoB CBA3W. [1ns akoHOMUM
BPEMEHUN CUYUTbLIBAHUA anroputM MoXeT OblTb ONTUMW3NPOBAH Ha CTOPOHE MPOrpamMMHOro
obecnevyeHna BepxHEro YPOBHS, €CfiM OHO MMeEeT BO3MOXHOCTb COXPaHATb NPOYUTaHHbIE
AaHHble B KAKOM-HNOYOb XpaHunuile, Hanpumep, 6ase gaHHbIX.

ANroputm OoCHOBaH Ha TOM, 4TO 6asa gaHHbIX (B[1) XpaHUT Kak cogepXMmoe apXUBHbIX
3anucen, Tak u cnyxebHy nHpopmaumo o 3anucax (Homep danna v UHAEKC 3anucu, u3
KOTOpbIX 3anuch bbina npoynTaHa).

Ecnn gna gaHHoro gavna B B[ HeT uHgopmauumn, To NPON3BOAUTCH CUMTLIBAHUE BCEX
nmerowmxcsa B npubope 3anucen (KONMYECTBO 3anmcer MOXeT OblTb onpefeneHo wus
aeckpunrtopa ¢anna).

Ecnn B[l copgepxuT uHGpopMauuio O npegbligywemM CYMTbiBaHMUM, TO Heobxoaumo
NPOU3BECTU CYMTbiBaHME 13 nNpubopa, ykasaB HoMep dharna u MHOEKC 3anucu Takue xe, Kak
B nocnegHen 3anucu B[ (T.0. BbLINOMHAETCA KOHTPOSbHOE CYUTbIBAHWE MNOcCneaHeun
N3BECTHOW 3anuch).

HecoBnageHve HKpeMeHTHOro Homepa 3anucu (Tun unsigned __int64) nnu KOHTPONbHOWM
CYyMMbI NPOYUTAHHOM N3 npubopa 3anucu ¢ aHanorm4yHbiMn nonamu 3anncu n3 b1 rosoput o
TOM, YTO apxuBHas 3anucb Bblfia nepenncaHa ¢ MOMEHTa NOCreaHero CYNTbIBaHUS (apxuB
«3akonbuesarnca»). B atom crnyyae cnegyetr npovsBeCTU CUHUTbIBAHME [aHHbIX TakK, Kak
oyarto Bl He cogepxana uHdopmauumn ob apxmee.

B npoTMBHOM criyyae cuuTbiBaHME AaHHbIX BbINOMIHAETCHA, HayMHas cO crnegyroLlen
3anucu. CuyntbiBaHWe NpoJosmKkaeTcs 4O BO3HUKHOBEHNS OAHOro U3 COBbITUN:

e [lpounTaHbl BCe 3annucu ganna;

e [lpounMtaHa 3anucb, uMelOWas 3HA4YeHWe WHKPEMEHTHOrO HOMEpP MeHbLlue
MaKCUManbHOrO  M3BECTHOMo  3Ha4YeHWs  WHKPEMEHTHOrO  HOoMmepa  3anucu
(XpaHswerocs B B[l vnn NpoynMTaHHOrO BO BpEMS TEKYyLIEero ceaHca CBSA3W).
[aHHasa cuTyaumnsa roBoput O TOM, YTO MpoYUTaHa 3anuCb, KOTOpasa yxe AO0SMKHa
HaxoanTbes B B.



