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WUcTopus pegakTUpoBaHUA

20.04.2011 cosznaHa pegakums 1;
19.05.2011 cospaHa pepakuma 2;
14.07.2011 cosnada pepakuma 3;
08.01.2012 coznaHa penakums 4;
06.02.2012 coznaHa penakums 5;
24.05.2012 coznaHa pepakuws 6:

= [lononHeH nyHKT «CTPYKTYpa TEXHOMOrMYECKOro M3MEHEHUA NapaMeTposy; McnpaBneHo onucaHue cnucka
COBLITWIA B TEKYLLEA 1 apXWBHOM 3annUcsX;

07.12.2012 coanada penakuma 6.03:

= WenpasneHa ownbka B n. 6.12 «TexkyluWe UTOrOBLIE 3HAYEHUA» B CNWCKE aApecoB AaThl/BpeMEHM;
24.09.2014 coznaHa pegakuma 6.07:

= [obBasneHo npunoxeHue «OnucaHne cTpyKTypsl daina tvbs» ;

31.10.2014 cosznaHa pepakuyma 6.08:

= [obaeneHo onucaHue napameTpa «llepesog Yyacos» ;

= 18.12.2015 onncaHsl cobbitvs «MameHeHne HacTpoek» WU «KannBpoBKKW paspelleHbl» B apXUBHBLIX 3anUcsX;
= 14.01.2016 B pasnene «MHTepnpeTauna AMarHOCTUYECKOro apxusay» nobasneHo ynomuHanve o ute 7 — BB;
= 24.01.2017 B pasnene «MHdopmaums o npubopes M3MEHEH CNWCOK KOAWPOBKM Moaenu npubopa;

= 04.04.2017 B n.5 pobasneHo nepeducneHue McnonbayemMblx eAMHUL USMEDPEHUS,

= (4.04.2017 B n.6.1 pobasneHa paclumdpoBKa HOMEPOB Moaenei NPUbopoE;

= 25.10.2017 B n. «HacTtpolik1 TENNOBbLIX BBOAOBY» W3MEHEHA pasMepHoOCTb nons ®PT;

07.08.2018 cosnaHa penakumws 7.00:

15.10.2018 n. 3.1 gononHeH uHhopMaUMen 0 MHOXMTENBHBLIX kKo3addbuumeHTax nepesoaa cuctem eguHuy CH n
MKC;

30.10.2018 n.4 «KapTa nepemMeHHbIx» fononHeH obosHavyeHKeM cucTemel HyMepaunn Tpyo;

01.03.2019 WMsmeHeH KOMMEHTapUA O HOMEpPE Bepculd ANA nonAa EAWMHWULL M3MepeHws B pasgene
HesawuuweHHbIE HaCTPOMKHK,

21.04.2020 Coagana pepakums 7.03;

= 21.04.2020 JobasneHa pacwmndpoBka cokpaweHwa NaB;
= 21.04.2020 JobasneHo onucaHue napameTpa «KoHTp.R» B NyHKTE «HacTpoiku TENNOBLIX BBOAOB;
= 21.04.2020 fo6asneH NyHKT « HacTpoikn ANCKPETHLIX BXOAOBY;

10.08.2020 CoapaHa pegakuua 7.04:

= 10.08.2020 ucnpaBneHbl PEKBU3WTLI OpPraHn3aLuK;

29.01.2021 CosgaHa pefakuua 7.05:

= 29.01.2021 pobaBneHo onucaHue HanagodYHon MHopMaUnK,

31.10.2021 CospaHa pepakuua 7.06:

= 31.10.2021 pononHeHo onucaHue NonsA cobbITUIA perynApHbIX apXVBOB 3HAYEHWIA;
21.12.2023 Cosnana penakuma 7.07:

= 21.12.2023 wcnpaeneHsl eguHuUbl ameperus napameTtpa O B TeKYLWNX MIHOBEHHbLIX, TEKYLLWX MTOrOBLIX,
apXUBHLIX NapameTpax;
= 21.12.2023 vcnpaeneHel eQuHULE! M3aMepeHna napameTpa Go B TekyLWMX MTHOBEHHLIX NapameTpax;

15.05.2024 Co3pnaHa penakuus 7.08:

15.05.2024 wcnpaeneHa onevyaTtka B NyHkTe MHdopmauws o HacTpolkax B 4acTi 3HayeHWe napameTpa
AxktneHaa B[,

23.05.2025 Cospana pepakuua 7.09:

23.05.2025 OnucaHo nofe [1B B apxunBHOIA 3anucu (COCTOAHWE AUCKPETHBIX BXOOO0B Yac./cyT./Mec.);
10.02.2026 CosnaHa peaakums 7.10:

10.02.2026 WcnpaeneH ko koMaHabl «YCTaHOBUTE AaTy/Bpemsa» B n. «CepBMcHan koMaHaa»,
26.02.2026 Cospana peaakuma 7.11;

26.02.2026 BHeceH kommeHTapuil «Tonbko ans MO22.00» ana nona «[MpuaHaku coBbiTWiA» pasgena
«TeKkyLumMe UTOroBble 3HAYEHUA »;
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1 BBegeHue
1.1 Obwme cBeaeHun

[aHHbIR JOKYMEHT OnnchiBaeT peannaaumio NpoTokona obMeHa AaHHeEIMKM ANA TennoBeldncaMTens «TB7».
TennoeblumncnuTens «TB7» (ganee Npubop) no3sonseT nony4YaTb TEKYWME W apXMBHBIE NapameTpbl, a
Talke npefocTaBnseT AOCTYn K UTeHW0 W WM3MEHEHWI0 HACTPOeYHbIX MapameTpoB 4Yepes
KOMMYHUKALWOHHbIE UHTepdenchl.

NMPUMEYAHWE! Wa-3a pasvuubl B dyHKUMOHaNe BEPCHMW BCTPOEHHOTO nporpammHoro obecnedenna MB22.20 umeloT
CYLUBCTBEHHEIE OTAKWYWA B pACNPeaeneHnk afpecHoro NPoCTPAHCTEA NepemeHHbIx B cpasHeHi ¢ NB<2.20.
Mpw paGote c nppBopamu, MMmeLrmd NMB22.20 BoIMOMKHO YTEHWE NAPAMETPOB, PA3MELLEHHbIX N0 agpecam
ans MB<2.20. B atom cnyyae, B LeNsx coxpaHeHus MakcuMansHol COBMEeCTMMOCTH, B Npouecce YTEeHWUs
Npou3BOAMTCH NpeoBpasoBaHuKe CTPYKTYD AaHHbIx MB22.20 K cTpykTypam MB<2.20, 4To MOXET NPUBOAMTE
K NoTepsmM 3Ha4MMon MHopMaumm

1.2 ®uanveckne nHTtepdencsl M apantepsl

Mpubop ocHaleH uHTepdencamu:

e USB, knacc HID device;
« (COM1, nocneposatensHbIn MHTepderc RS-232 (¢ ranbBaHUYECKON pa3Bs3Kon);
e COMZ2, onumoHanbHbIi CMEHHbIA MHTEpdenc, peanusyemblii OQHNM M3 BCTPOEHHbIX afanTepos:

*= RS-485 (c ranbBaHW4YECKOM pa3BA3Kon);
*  Ethernet (c ranbBaHU4eCKON pa3Ba3KoM).

Hactpoiika napameTpoB nepefaduM AaHHbIX NOcnefoBaTenbHbIX UHTEpPhENCoB OCYLLECTBNABTCA Yepes
meHo npubopa B pazgene « CEPBUC » KOMMYHWKALIMW».

Wutepdeiic COM1 nopaepxueaer:
e M3MyecKue NnapameTpbl NepenaYyn AaHHbIX:

* ckopocTs 1200, 2400, 4800, 9600 6uTt/C.;
= 8 BUT AaHHBbIX;

* 1 cTon-bur;

*  HET KOHTPOMA YETHOCTM.

. norv4yecKkrue NPoToKONb! Nnepejadn daHHbIX:

. Modbus RTU:
. Modbus ASCII;
=  PPP.

NMPUMEYAHME! Npw ucnonsaosanuid MkTepdeinca RS-232 BHellHee YCTPORCTBO AOMKHO 0BeCNe|nBaTE BhICOKMA YPOBEHE
curdana RTS ans nWTavus BbIXOOHEIX ONTPOHOB agantepa

Wutepderc COM2 nopaepxueaeTt:
e huaMyecKue napameTpbl nepegadn AaHHbIX:

=  cKopocTe 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 6ut/c.;
* 8 OWUT aaHHbIX;

* 1 cTon-Bbur;

*  HEeT KOHTPONA YeTHOCTMW.

. norv4ecKkrne NPoTOKONbI Nnepefadn daHHbBIX:

*  Modbus RTU;

*  Modbus ASCII;

*  Modbus TCP (tonsko ¢ agantepom Ethernet);
= PPP.

NMPUMEYAHHME! Npwn mcnonsaosaHum wHTepdeica COM2 npubop aomed GbiTh 3anWTad oT BHeLUHero ceTesoro Gnoka
nutauusA. MNpu pabote ot BcTpoeHHoil baTapen uHTepdeiic COM2 e pabBotaet
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NMPUMEYAHWUE! Anantep RS-485 saBnnaetca «npoapaqHbiMy npeobpasosatenemM hrandeckux MHTepdeincos

NMPUMEYAHWE! Anantep Ethernet aensetca «npoapaqHLiM» npeobpasosaTenem duanyecknx MHTepdhencos npu
CNegywux yCnoBuax:
1) coeanHenmne Ha TCP nopty 5001, ecnu anantep Ethernet paGoraer B pesmwme TCP cepsepa, U Ha
noprax ¢ Homepamu 5000 1 Gonee B pexume TCP knueHTa;
2) B HacTpoikax uHTepdeiica COM2 gomkHa BeITe ykazaHa ckopocTe obmera 115200 but/c

NMPUMEYAHWE! Anantep Ethernet saenaetca npecbpasosatenem (uUan4eckux MHTEPdERCcoB M KOHBEPTEPOM NOTMHEcKIX
npotokonos Modbus TCPSModbus RTU npu cneayiowmx yenoBrax
1) coeguHenme Ha TCP nopty 502, ecnw agantep Ethernet paBotaer e pexume TCP cepeepa, » Ha noptax
¢ Homepamu mexee 5000 & pexume TCP knuewTa;
2) B HacTpoitkax uHTepdeinca COM2 gonuHo BbITe ykaszaHo: ckopocTs obmena 115200 But/c, npoTokon
Modbus RTU

NMPUMEYAHWE! Ona ytouHeHws cnocoba NOAKNOYEHMA, PEXMMOB MCNOMb30BaHMA W napamertpoe paboTel aganTtepos
cnefyeT oBpaTtUThes K AOKYMEHTALMK HA ananTeps

Hactpoitka napameTtpoe uHTepcheica USB He npoussogutcs. lNMepedada HfaHHbIX OCylLLeCTBNSETCA B
dopmate nocbinok Modbus RTU, nHkancynuposaHHbIx B npoTokon nepepayv no USB (cm. Peannsaumns
obmMeHa gaHHbIMKU No nHTepdency USB).

1.3 YpoeHu npoTokona obmeHa

3TOT pasgen coOepXUT KpaTkMe cBefeHus M3 ctaHgapta Modbus. Bonee nogpobHylo wHdopmMauuio
MOXKHO NOMYYUTb M3 AOKYMEHTOB, pasmeLleHHbIx Ha cainTe www.modbus.org:

» Modbus Application Protocol;

s  Modbus over serial line;

» Modbus Messaging on TCP/IP Implementation Guide.

Taioke OaHHBIA pasgen coOepXWT CBedeHMA O HecTaHdapTHeX dyHKUMAX cTadgapta Modbus u
HecTaHOapTHLIX PEXMMAaxX nepenav AaHHbIX.

1.3.1 Jlozuveckuli ypoeeHb npomokona

Jlormveckmic ypoBeHs nNpoTOKONa oTBevaeT 3a cnocob pgoctyna K AadHeiMm. lMpotokon «Modbus»
onpegenset noHaTue PDU (Protocol Data Unit), HesaBucuMoe OT MCNOMNbL3YEMOro KOMMYHUKALWOHHOro
ypoeHs. PDU cogepxuT 2 nons: kod dyHKuuK (anvHa 1 6aiT) n gaHHsle (gnuHa He Bonee 252 Gant npu
MCNONbL30BaHWK CTaHOAapTHeIX yHKUMA Modbus M He Bonee 346 6anT (296 GanWT ans MNB<2.20) npu
MCNonb3oBaHWK HecTaHgapTHbLIX dyHkunin Modbus).

Function code Data

PDU
< >
Coctas PDU

MoapobHoe onucaHne NorM4ecKoro YpoBHA NpuBegeHo B pasgene PeanunaoeaHHbie dyHKUWKW NPOTOKONA.

1.3.2 KomMmyHukayuoHHbIl ypoeeHs Npomoxona

KOMMYHWUKaUMOHHBIA YpoOBEHE MPOTOKOMNa OTBEYAET 3a AOCTABKY nepefasaemol WHhopmauum mexay
aeymsa coemectumeimyn «Modbus» ycTponcteamu. B pasnuyHblix KOMMYHMKaUWOHHBIX npoTokonax PDU
[ONOMHAETCS NONSMU CETEBOW agpec, KOHTPONBHAS CyMMa, 3aronoBoK U T.4., 06pasys npu 3ToM, NOHATME
ADU (Application Data Unit). JononHuTenbHele nonsa TpebywTca Aons agpecaumu, vaeHTUdOUKaLUWUKM W
KOHTPONS LENOCTHOCTA OaHHbIX.

He3aBucUMO OT KOMMYHUKALWOHHOFO YPOBHS NPOTOKOMa NpUBop paboTaeT TONBbKO B PEXUME «BEOOMbIRA».
370 03Ha4aeT, 4To NpMBOP MOXET BLINOMHWTE MOCLINKY TOMNBKO B OTBET HA 3anNpoOC CUCTEMbl BEPXHEro
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YpOBHA. B cryyae oTcyTcTBUA OTBETa OT Npubopa CUCTEMa BEPXHEro YPOBHS [0SKHA BbINOMHUTE NOBTOP
3anpoca.

NMPUMEYAHWE! Oxupaemoe spema nony4eHus oTBeTa OT BEAOMOrO M KONWYECTBO NOBTOPOB 3anpocoB, NOCNE KOTOpPOoro
MO3HO KOHCTATUPOBATh (haKT OTCYTCTBMA KAYECTBEHHON CBA3K C NpMBOPOM, 32BUCKHT OT CKOPOCTK Nepeaadqu
11 MCIONb3YeMoro (HM3MYecKoro KaHana cBAsK. Tak, BpeMs BbINONHEHUA LMKNA «3anpoc OTBET» MPKU NPAMOM
coeauHeHnn no RS-232/485 1 npu venone3osaHuia nposoaHoro unv GPRS mogema Bynet kapawHansHo
otnu4atbea. MNpy NpAMOM COBAWHEHWW No WHTepdeidcam RS-232, RS-485 wnu USB Bpems peakuuu
npuBopa He npeebiwaet 500 Mc

[nsa agpecauuy 3anpocoB KOHKpeTHOMY Npubopy ucnonbayeTca none «CeTeBoi agpec», KOTOpoe MOXeT
npuHUMaThL 3HaveHnss B guanasoHe 0-255. Npubop pearnpyeT TOMbBKO HAa OOCTOBEPHLIE 3anpochl, B
KOTOPbIX YKa3aH WNW LWMpoKoBelaTenbHbld agpec 0 UnM ceTeBol agpec, COBNafaloWMiA ¢ CETEBLIM
aapecom npubopa (onpegenseTcs yctaHoBKkamu npubopa).

NMPUMEYAHWE! B otknoHenne ot ctanaapta Modbus, sanpoc ¢ wupokoBellaTenkHeIM ceTessiM agpecom 0 TpakTyeTtca
npuBopoM Kak 3anpoc, Ha KOTOpPbIA NpUBop AomkeH AaTe OTBET HE3ABMGMMO OT GOBCTBEHHOrO CETeBOro
anpeca. Mcnonk3osaHWe LMPOKOBELATENLHEIX a[pPECOB AOMNYCKAeTCA TOMBKO MpW MNOAKNIOYMEHUM Tna
«TOUKA-TOHKE

BoamoxHo cnonb3oBaHue Tpex cTaHaapTHeIX pexvMoe nepedaqm gadHelx: RTU (Remote Terminal Unit),
ASCIl (American Standard Code for Information Interchange), TCP (Transmission Control Protocol) u
oaHoro HectaHaapTHoro: PPP (Point to Point Protocol). MNonek3oeaTtent BelbvpaeT HeobxoguMeId pexim
nytem nonBopa o6GopynoBaHUst U KOHMUrypupoBaHus npubopa Hapsgy ¢ TakMMU napameTpamMu Kak:
ckopocTe obmeHa, cetTeBoW agpec W T.4. Beibop ucnonk3ayemoro pexuma obycnaenueaetcs
xapaxkTepucTukamun nan4HecKoro KaHana ceasn, 0CoBeHHOCTAMM APYrMX YCTPOWCTE, NOAKMHOYEHHBIX Ha
LUKMHY OaHHbIX, TpeboBaHuAMM K BeicTpogencTeuio 1 T.4. Bee yeTponcTea, 0bbeguHeHHbIe B CeTh, AOMKHbI
MCNONbL30BaTh OAMHAKOBLIN PEXMM Nepeaaqn AaHHbIX.

1.3.2.1 ADU «Modbus RTU>»

B cny4ae ncnonbaoBaHWA kKOMMYyHUKaLKWoHHoro npotokona «Modbus RTU» PDU gononHseTcs nonsMu
CEeTEBOW afjpec N KOHTPONbHasa cymma.

ADU
< >

Net. Address | Function code Data CRC
PDU

<

v

ADU gnsa «Modbus RTU»

CeTeBoi agpec CnyxuT Ans agpecaunn npubopa B cetn. KOHTponbHaa cymma CrnyuT Ansi NpoBepku
LEenoCcTHOCTW AaHHbIX. Mepeaatollee YCTPOMCTBO BLIYUCHSET KOHTPOSBHYIO CyMMY Haf BCEMU NOMsSMM
nocbINKK, U 3aTem pesynbTaT BbluWcneHus [obaBnser B KOHeL Mocbinki. [prHMMalollee YCTPOWCTBO,
NONY4YWB BCHO NOCHINKY, BLIMUCAAET KOHTPOMbHYK CYMMY Kaapa Ans Bcex 6aiToB cooBLeHUs, MCKMoYas
GailTbl KOHTPONMBLHOI CyMMbl. B criyyae, ecnu npuHATas U BbIYUCNEHHAA KOHTPOSIbHLIE CYMMbl PaBHbI,
NPUHUMAETCA pelleHWe O AOCTOBEPHOCTW MPUHATOrO Kaapa. B nNpoTMBHOM criyyae Kagp cUMTaeTcs
HeoCTOBEpHLIM. Ecriv npuBop nonyyaet HegoCTOBEPHbIA Kaap, OH €ro UTHOPUPYET U HE MOCLINAeT KaKux-
NWBO OTBETHLIX COOBLLEHMIA. TO 03HAYAET, 4TO CMCTEMA BEPXHErO YPOBHS HE NOMYYUT OTBETA B TE4EHUe
OXWOaeMOro BpEMEHU M MOXET caenaTth NoBTop 3anpoca. Ecnv cuctema BepxHero ypoeHsa obHapyxusaeTt
HEeOCTOBEPHBLI OTBET, TO OHA MOXET BLINONHUTE NOBTOP 3anpoca.

Mpw nepenadve Ucnonb3yeTes ABOWYHAS CUCTEMA KOAMPOBAHWA, HAYAMNO U KOHEeL, NOCKINKX ONpeaensiTes
no ANUTENsEHOCTU «MHTEPBAna TULLKWHLIY - BpDEMEHU, B TEYEHUE KOTOpOoro He nponcxoauno nepefaqu. T.e.
Kagp cooDLieHWs «3aKnoYeH» Mexay AByMs WHTepBanamn TUlKMHbB. BaiTbl cooblieHWs AomkHb
nepegaeaTbcsi HENpepLIBHbLIM NOTOKOM. [INMTenbHOCTL MHTepBana TUWKHLI Nno ctaHaapTty «Modbus RTU»
onpegenaeTcs kak 3,5 gnutensHoCcTH nepegayu BailTa Ha 3aaaHHON CKOPOCTH.

NMPUMEYAHMUE! B otknoHeHue ot craHpapta Modbus WHTepean TWiMHBl COCTABNAET:
- 7.8 Mmc ans ckopocten 9600 BuT/c 1 BbilLE;
- 15,6 mc ana ckopocty 4800 But/c;
- 31,2 mc anna ckopocTti 2400 Butic;
- 62,5 mc anAa ckopocth 1200 But/c
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B kavecTBe hyHKUMU pacHeTa KOHTPONbHOW cymmbl B pexume RTU ucnonbayetca Cyclical Redundancy
Checking (CRC16). MNpumep dyHkumm pacveta CRC16 npueeaeH B [Mpunoxkedun 1, a onvcaHue
reHepauuy KOHTPOMNEBHOW CYyMMbl MOXET BbiTk HaMQEeHO B AOKYMeHTauWK Ha caiTe www.modbus.org.

NMPUMEYAHUE! Pexum RTU senaetcs BbiCTROAEHCTBYIOWMM W 3KOHOMHbLIM C TOMKW 3PEHWA NPONYCKHOW CNOCOBHOCTM
KaHana cesauw, OOHAKo HAKNaJLIBaeT onpeaereHHbIe orpaHUYeHUs Ha NapamMeTpsl Nnepefaqu gaHHeIX. Tak,
HanpuMep, NpM cBA3M Yepes obopyaoBaHue, cnocobHoe BHOCUTE Naysbl B Nepefasaemblil NakeT AaHHbIX
(HanpuMep, MOAeMbI), CBA3b MOKET OKA3aTbCA HEBO3MOXHON

1.3.22 ADU «Modbus ASCIl»

B cnyyae wucnonb3oBaHus KOMMYHWKaLuoHHoro npoTokona «Modbus ASCIl» PDU pononHseTtcs nonsmu
CeTeBOW afpec U KOHTPONEHAaA CyMma.

ADU
< &

Net. Address | Function codel Data I LRC I
PDU

ADU gna <Modbus ASCII»

CeTeBoil afipec CnyxuT Ans agpecauvy npubopa B cetu. KOHTponbHas cymmMa CryxuT [Ans NpoBepku
LENOCTHOCTH AaHHbIX. [Mepenatoliee YCTPOMCTBO BbIYMCIIAET KOHTPOMLHYKD CYMMY Ha[ BCEMM MOMsMM
MNOCLINKK, U 3aTeM pe3ynbTaT BbiuWcreHWs A0BaBnseT B koHeu nockinkv. MpuHUMAILWEee YCTPOWCTBO,
NOMYYMB BCK MOCHIKY, BbIMUCMAET KOHTPOMBHYK CYMMY Kapa [Ans Bcex HaiTos cooBLIeHWs, UCKITYast
6aiTsl KOHTPOMNbLHOM CymMMbl. B cnydae ecnv NpuHATAs M BbIMMCMEHHAS KOHTPOMbLHLIE CYMMbl PaBHBI,
NPUHAMABTCS pPelleHWe O AOCTOBEPHOCTW MPUHATONO Kaapa. B MpoOTUBHOM crydae Kaap CYMTaeTcs
HeaocToBEpHbIM. Ecnn npuBop nonyyaeT HEAOCTOBEPHbLIA KAAP, OH 8ro MTHOPWUPYET U HE MOCHINAET KaKWX-
NUBO OTBETHLIX COOBLLEHNA. ITO 03HAYAET, HTO CMCTEMA BepPXHEro YPOBHA HE NONy4MT OTBETA B TEYEHKe
0XWOAEMOro BPEMEHWU M MOXET CAeNaTb NOBTOP 3anpoca. Ecnv cvcTema BepXHero ypoBHs oBHapykusaeT
HEAOCTOBEPHLIN OTBET, TO OHA MOXET BbINOMHWTL NOBTOP 3anpoca.

Mpwu nepepade ucxofHbie ABOWYHbIE AaHHbIE KOAWPYHOTCHA. Havano u koHel coobLeHWs nomesdeHbl
crneumansHeIMKM Mapkepamu. Havanom cooblieHns Bcerga sBnseTcsa CMMBON ABoeTouus «i» (0x3A B
lecTHaguaTepmyHoMm npedcrasneHnu). KoHuomM cooblueHwa Bcerga sBNAeTcs napa CMMBOMNOB «BO3BpaT
kapetkm» (CR) w «nepeBog cTpoku» (LF) (0xOD u Ox0A cOOTBETCTBEHHO B LUECTHAAUATEPUYHOM
npegctaenexdnn). Kaxaeln BainT gBoM4HOro ncxogHoro cooblleHna nepenaeTca B BUAE Napbl CUMBOMOB.
Hanpumep, sHadeHune 27 (0x1B B wecTtHaguaTepu4HOM nNpeactaeneHun) ByaeT npeactaBneHo Kak napa
cumeonoe ‘1" (0x31 - cumeonsHoe npeactaeneHve crtapwwux 4-x 6utosB) 1 ‘B’ (0x42 - cumeonesHoe
npeacTaeneHne Mnagwux 4-x butos). JonycTMmble CMMBONLI ANA Nepeaayy - 3To LWecTHaguaTepuyHbIe
cumeonel 0-9, A-F. B kavecTBe dyHKUMKM pacyeTa KOHTPONbLHOW cymMmbl Mcnonsayetcs Longitudinal
Redundancy Checking (LRC). Mpumep cdyHkumm pacdeta LRC npueegeH B Mpunoxernu 2, a onvcaHue
reHepaumy KOHTPONbLHOM CYyMMbl MOXET ObiTb HakdeHO B AOKyMeHTauwuu Ha cante www.modbus.org.
Mpumepbl dyHKUWA nepekodMpoBkn M3 ABowdHoro npeactasnedns B ASCII w ua ASCIl B gBOMYHOE
npegctaBnexHne npueeaeHs! B [punoxenvnu 3. Hag osovyHbIM cogeprumbiMm Gydepa nepegayn cHavana
BbINOMHAETCA pacyeT KOHTPOMbHON CyMMbl. 3atemM ABOWYHblE [aHHbie BMECTE C Nofem KOHTPOrbHOM
CyMMbI noaBepraTes npeobpasosaHuo B ASCII v aaTem peaynsTar 4ONONHSETC CUMBONaMK Ha4vana u

KOHUa kagpa.

NMPUMEYAHWE! MmasHeim npermylliectsom pesxuma ASCI aenseTca To, 4T nay3a Mexay nepefaqeil CUMBONOB COOBLIEHUA
MOXeT A0CTUraTh 3HA4MTENbHOW BenuuWHbI Ges ofHapyKeHus owubkn. ITo nossonAeT oBMeHUBaTLEA
faHHbIMK ¢ NpuBopoM No uHTepdeiicam, B KOTOPLIX HEBOIMOXHO COBNIOCTY BPEMEHHLIE COOTHOLIEHUS B
nepeaaBaeMom NoToke AaHHbix. OfHAKO 3TOT PEXWMM ABNABTCA MEHee 3KOHOMHbIM No cpasHeHuio ¢ RTU,
T.K. Kaxabii 6aidT gaHHex TpebByeT nepenaqum asyx ASCIl cumsonos

1.3.23 ADU «Modbus TCP»

B cnydae wucnonb3oBaHWs KOMMYyHWKauuoHHoro npotokona «Modbus TCP» PDU pononHsetcs
saronoekom MBAP (MODBUS Application Protocol), cnyxalumm ans ugeHTudukaumm.
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ADU
< >

MBAP Header| Function code Data

PDU
< >

ADU ans «Modbus TCP»

MBAP Header cogepxuTt cnegyiowmne nons:

* VpeHTtudukaTtop sanpoca (onuHa 2 Bailta). 3anonHAeTcs CUCTEMOW BepxHero yposHA. KonupyeTtesa npubopom
13 3anpoca Npu BbINONHEHWW OTBETA,;

* WpeHtudmukatop npotokona (anuHa 2 6anta). JonxeH 6biTe paseH 0,
+ [InuvHa cooblueHnn B BainTax (AnuHa 2 Gaidta). JornxHa 6biTb pasHa AnuHe PDU + 1;

» Certesoii agpec npubopa (AnvHa 1 GaiT). 3anonHAeTca cMcTEMOI BepxHero yposHA. Npu BbINOMHEHWM OTBETa
NpMBoPOM 3aNONHAETCA B COOTBETCTBUM C €r0 HACTPONKON.

[eyxbaiTHele NONA 3aronoBka nepegarnTca B NOpsAAKe CHaYana cTapluWii, 3aTem Mnaglivin 6anT.

1.3.24 ADU «PPP»

Pexxum nepegaqun gaHHeIXx PPP aenseTca HecTaHOapTHBIM U NO3BONAET peanv3oBaTk 0BMeH gaHHbIMK C
6onee BbICOKON NOMEX03aLUMLLIEHHOCTLIO B CpaBHEeHWW C NCNOoMNb30BaHWMEM CTaHOAPTHBIX PEXUMOB.

B cny4ae ucnoneaoBaHis koMMYyHWKauWoHHoro npotokona «PPP» PDU gononHseTcs nonsMu ceTeBon
afpec W KOHTponbHas cymMmma.

ADU
< '
Net. Address | Function code Data CRC
PDU
« b
ADU gna «PPP»

CeTeBoil afipec CnyxuT Ans agpecauuu npubopa B ceTu. KOHTpOmnbHas cymMma CryxuT Ansi MpoBepku
LenoCTHOCTH AaHHbIX. [Mepefatoliee YCTPORCTBO BbIYMCINAET KOHTPOMBHYID CyMMY Had BCEMW MOMsiMM
MNOCbINKA, U 3aTeM pe3ynbTaT BbiUWMCIeHWst A0BaBnsieT B KOHel Nocbinkv. MpyWHUMaloLee YCTPOWCTBO,
NOMYYMB BCHO MOCLINKY, BBIYUCMAET KOHTPOMBHYK CYMMY Kaapa Ans scex 6aiTos cooBLUeHHs, NCKMYas
6aiiTbl KOHTPONbHOM CyMMbI. B criydae, ecnu nNpuHATas W BblMUCNIEHHAS KOHTPOSIbHbIE CYMMbl PaBHBbI,
NPUHAMABTCS PelleHWe O AOCTOBEPHOCTH MPUHATONO Kaapa. B NpoTMBHOM cnydae kaap cuMTaeTcs
HeaocToBEpPHbIM. Ecrnn npubop nonyyaeT HEAOCTOBEPHbIA KAAP, OH 8ro MTHOPWPYET U HE NOCHINAET KaKWX-
nuBo oTBETHbIX COOBLLIEHNA. 3TO 03HAYAET, YTO CMCTEMA BEPXHErO YPOBHS HE MONy4YWT OTBETA B TEYEHWE
OXMAAEMOr0 BPEMEHU M MOXET CAeNaTk NOBTOP 3anpoca. Ecnv cucTema BEpXHEro ypoeHs oBHapyKusaeT
HEOCTOBEPHbIA OTBET, TO OHA MOMET BbINOMHWTL NOBTOP 3anpoca.

WcnonbayeTcs ABOMYHAA cUCTEMA KOAVMPOBAHUS, Ha4Yamno U KOHeL NOCbINKW NOMeYeHbl crneluanbHbIMKA
mapkepamui. Havanom coobuieHus Bcerga sensietcs cumpon ¢ kogom Ox7E (B wecTHaauaTepuy4HOM
npegctaenexHnn). KoHuom cooblueHnsa Bcerga aenseTtca cumeon ¢ kogom 0x7F (B wecTHaguaTepuyHoOM
npegctaenednn). Ecnu BHYTpWM COODLUEHWS BCTPEYAKITCA CUMMBOMbLI Haqana cooblWeHMs, KoHua
coobuieHusn, cumeonsl ¢ kogom 0x7D (B wWecTHagUaTepUYHOM NpeacTaBneHUU) UNKU CUMMBOMbLI C KOOOM
meHee 0x20 (B wecTHaaUaTepuHOM nNpeacTaBneHi), TO TakMe CUMBONMNbI 3aMEHAINTCA Napoi CUMBOMNOB:
cumeon ¢ kogom 0x7D M cumeon M3 coobLueHua ¢ MHBEePTUPOBaHHbLIM B-biIM BUTOM (Hag cMMBONOM Hado
BbINOMHWTE NOBUTOBYID ONEepaLUio MCKMYaloLWero NN co sHadeHuem 0x20).

NMPUMEYAHWE! Pexum PPP coderaet B cebe BuicTponeiictare peskuma RTU ¢ yeToiunsocTsio pexinma ASCI k BpemeHHbIM
MCKEMEHWAM nockinaemeslx coobuwednid. Kcnonsaosanve CRC16 penaer obmed pfavHeiMu Bonee
YCTOWYMBEIM B CpaBHeHun ¢ pexumom ASCII, rae wcnoneayetcs LRC.

B kavecTBe hyHKUMM pacHeTa KOHTponbHOW cymmbl B pexmme RTU ucnonbayetca Cyclical Redundancy
Checking (CRC16). MNpumep dyHkummn pacdeta CRC16 npueegeH B Mpunoxednt 1, a onvcaHue
reHepaumy KOHTPOMNLHOW CyMMbl MOXET ObITb HAaNQeHo B AOKYMeHTauMK Ha carTe www.modbus.org.
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2 PeanunsoBaHHblie (PyHKLUMM NnpoTOKONa
2.1  ®ynkumn Modbus 03 (0x03) (Read Holding Registers) n 04 (0x04) (Read Input Registers)

OyHKUMWM npegHasHa4veHel ANs 4TeHWA OBOMYHOMO COAEPXMMOro LWecTHaauaTWpas3psaHblX PericTpoB
npubopa. Otnuyue dyHkyun 0x04 ot 0x03 B TOM, 4YTO OHa NPUMEHAETCHA AN Y4TEeHWA napameTpos,

HeOoCTyNHbIX Ans 3anvcu. B obliem Buae CTpyKTypa 3anpoca W oTBeTa MMeeT cnedyioLluWia Bua:

PDU zanpoca

PDU oTeeTa 6e3 ownbok

PDU orBeTa npu ownbke

Mone

Mone

Mone

DyHkUMa 0x03/0x04

DyHKUMA 0x03/0x04

DyHKumA 0x83/0x84 (yeT. cTaplunil BuT)

HauanbHeii agpec (cTaplumin 6aiT)

KonuuecTeo GaiT AaHHLIX B oTEETE

Kog owmntkm

HauanbHei agpec (Mnagwui 6aiT)

1-biid perueTp (cTapwwi 6ain |

Konuwyectso peructpos (cTapwwi Bair)

1-bliA perveTp (Mnaguwni GanT)

KonuyecTso perucTpos (Mnagwuil 6aint)

Baiitel perwctpos 2,3...N

Mone Data PDU cogepxut nons:

+ «HauanbHbLin anpecs, YKasb BAHLLWA, &
KAKOTO PErMcTPa HAYUMHATE YTEeHUE;

+ «KONUYECTBO PerueTpoBs,
YKAILIBAOLLEE, CKONBKO PETUCTD OB
cnenyeT NpouUTaTE.

B crnyyae ycnewHoro BeiNofHEHWA B OTBETE
NPUCYTCTBYET COOEpHMMOE  3aNPOLLEHHEX
pervcTpoe. Mone «KonuyecTeo BaiT QaHHbIX
B oTeeTe» ByaeT paBHO  KONM4ecCTBY
3aNPOLUEHHBIX PETHCTPOB, YMHOMEHHOMY Ha
Aea. MpouMTaHHOE COOEPMMMOE PErucTpoB
HauuHaeTcA ¢ Gaiita, cnenyrwlero 3a nonem
«KonwuecTeo BaidT AaHHbIX B OTBETE®.

2.2 ®yHkumsa Modbus 16 (0x10) (Write Multiple Registers)

Ana wHbopMUMPOBAHUA BEAYLLETD O TOM, 4TO
ONMEPAUMA HE BBINOMNHEHA WNW BEINOMHEHA C
owwnbrkon, npubop yCTaHaenWeasT crapllui
Gur nona  «®@yHkumA» B8 oTeete.  Baiit,
crneaywoudii 3a nonem «@yHkUWA», Byget
CofepHaTh Koa OowWdkW (3HaYeHWs Komos
owwbok NpueeneHs B NpunoxeHuia 4).

(DyHI-(LlHFI npegHasHa4deHa AnA 3annck OBOWHHONO CcoepxKuMmMoro wectHaguatupaspaiHbiX pervcTtpoB

npubopa.
PDU zanpoca PDU oTeeTa 6e3 ownbok PDU otBeTa npuv owwnbre
Mone Mone Meon
DyHKUmsA 0x10 DyHryma 0x10 DyHrymA 0x90 (yeT. cTaplumii Bur)

Hau-blil anpec (cTapwuii 6aiT)

Hau-biit agpec (craplwmin Gaint)

Kon ownGkm

Hau-blil anpec (Mnagumi 6aiiT)

Hau-biit afgpee (Mnawui 6aiT)

Kon-so per-oB (cTaplimi Gaar)

Kon-eo per-os (cTaplumi 6aiT)

Kon-e per-os (MNagwMia 6ainT)

Kon-eo per-os (Mnaglumia GaiT)

Kon-so GaidT Ans sanuen

1-&lii perveTp (cTapwwi GaiT)

B cnyuae ycnewdoro seinonHedws PDU
OTBETA COOEPHMT KOMNUID Nepesix nAt Gait

Ana wHbopMUMpOBAHUA BEAYLLETD O TOM, 4TO
ONMepauma He BBINOMNHEHA UMW BLINOMHEHA C
owunbron, npuBop yeTaHaenWBasT cTaplwui
Bur nona  a®yHkunA» B oTeete.  Baiit,
cnegyowki 3a nonem «PyHkumar, Byger
CONepXaTe Ko4 OwWdkn (3HAYEHWA KoMoB

ownbok npueeneHs! B MNpunoxedun 4).

. B PDU sanpoca.
1-6li perveTp (Mnagwmi GaiaT)

BaiiTel per-og 2,3...N

Mone Data PDU sanpoca cogepxumT nons:

» «HauanbHeli anpecs, YKasblBaLWwWA, ¢
KAKOro PErMCTPE HAYMHETE 38MNUCh;

» «KonKYecTBO pericTpoBs,
YKA3bIBAOLLEE, CKONLKO PETMCTDOB
cnenyeT 3anMcaTs;

» ¢Konuyecteo Balit ANA zanucus;

* 3HaAYEHMA 3aNKUCHIBAEMbIX PEMMCTDOB.

23 dyHkuua Modbus 72 (0x48) «PacwumpeHHas 3anMck U YTEHWE PErMcTPOB C HyMepauuen»
(Extended Preset And Read Multiple Regs With Numbers)

[OaHHas dyHKUMS BbINOMHSET MOocnefoBaTeNlbHYID 3anucb W YTeHWe  [ABOWMYHOMO COAEpXUMOro
WecTHaguaTupaspagHeIx pernctpoe npubopa. O6beaunHseT B cebe BO3MOXHOCTH thyHKUMIA 0x03 1 0x10,
NO3BONSSA BBINOMHUTL 3aMNWCh U YTEHWEe 3HAYEeHWid PErucTpoB 3a OfWMH 3anpoc. Takke ecTb BO3MOXKHOCTh
KOHTPOMMUpPOBAaTL NOPSAKOBLIN HOMEp 3anpoOCOB U OTBETOB.

NMPUMEYAHWE! OauHan dyHkiMs \BnAeTcA HecTawnaptHon dyHkuwen Modbus, npegHasHaveHa Ans yBenuyeHus
AhHEKTUBHOCTM M HAAEKHOCTH 0BMeHa AaHHbIMU. OTNMYAeTCH OT CTaHAapTHOR dyHkumk Modbus 23 (0x17)
Read/Write Multiple registers: 1) sBoamoxuocTeio pabotel ¢ Bydepom AavHelx Bonbwero pasmepa; 2)
BO3MOMKHOCTEI0 KOHTPONS NOPAAKOBOMO HOMEpA 3anpoca B Cepiii
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YacTo npw nony4eHuu AaHHbIX 13 npubopa TpebyeTca AenaTth NapHbLIe 3anpochk!: 3anMck PErMCTPOB, 3aTeM
YTeHue perncTpos. [JaHHas (yHKUMs Bbina peanu3oBaHa B LEnsx 3KOHOMUMM KONUYECTBa 3anpocos npu
BLINOMHEeHUN 3aNUCH U YTEHWS PEerucTpOB, CBA3AHHBIX NO CMbICMY. Hanpumep, mpu YTEHWM APXMBOB
npubopa cHavana TpebyeTcs ycTaHOBKA TuNa apxvBa W fOaTbhl ANS MNOMCKA B apxuBe, a 3aTem
HENOCPEACTBEHHO YTEeHUE AAHHbIX.

Mcnonb3oBaHWe gaHHOW dyHKUWKW Hauwbonee onpaegaHHO Npu paboTe No KaHanam CBA3W, CNOCOBHbIM
BHOCWMTb BpeMeHHble 3afepiu B nepeaade uHgopmaumn (GSM, GPRS mogemsbl v 1.n.). B none 3anpoca
nepenarTcs agpeca M 3Ha4YeHWA 3anncbliBaeMblX PerMcTpoB, a Takke agpeca W KONWM4ecTBO pericTpos
Ans 4yreHua. MNpu atom nprbopom cHavana BbINONHAETCA onepauys 3anMck 3Ha4eHnid perncTpos, a 3aTem
YTeHWe. PeaynbTat BbINONHEHUSA AaHHOW YHKUWM aHanornveH BbINOMHEHNIO ABYX 3anpocoB: cHadvana ¢
dyHkumen 0x10, a 3atem ¢ dyHkumer 0x03. OgHako, ecnv B NpoLEcce BLINONMHEHWA onepauuy 3anucu
perncTpos BO3HWKNa ownbka, To npubop Bo3BpalLaeT koA OoWnbkK, He NPUCTYNas K YTEHWIO PErMCTPOB.

OYHKUMA MO3BOMSAET BLINOMHUTL TaKKE 3anNUCh PervcTpos Bes 4YTeHWs, Wnu 4YTeHue pervcTpoe bBes
npenBapuTenbHOi 3anucu. B nepsom criyyae KOMMYECTBO PErvCTPOB [fs YTEHMS YCTAHABNMBAETCS B
HYIb, @ BO BTOPOM CJ1y4ae B HyMb YCTAHABNMBAETCS KONMUYECTBO 3aN1CLIBAEMbIX PErMCTPOB 1 GaiT.
3anpoc coaepKuT none NopsiIkoBOro HOMepa WTeEpaLuW, KOTOpoe Bo3Bpallaetcs NpuGopoM B OTBETE.
MporpamMmHOMYy ofecnedyeHN BEPXHEro YPOBHS NpW OTNPaBKE KAawJoro Creaylllero 3sanpoca
PEKOMEHAYETCH W3MEHSITe 3HAaYeHWe NMopsOKOBOro HOMEepa, a MPW NOMYYEHWM OTBETa, KOHTPONMPOBATh
COBMafieHWe 3Ha4YeHuii Noneit NopsAKOBOro HOMEpa B 3anpoce U OTBEeTe.

NMPUMEYAHWE! KouTpone nopRakosoro Homepa aanpoca/oTeBeta o4YeHb NOMEe3eH Torga, Korga moxeT GbiTe HapylleHa
ECTEeCTBEHHAA MOCMNEAOBATEeNBHOCTE 3anpOCOB W OTBETOB. Hanpumep, nNpu WCnonb3oBaHWM kaHana
nepenay GPRS nayabl Mmexay OTNpaBKOW 3anpoca W NOMNyYeHMEM OTBETA MOMYT MMEeTk O4YeHb
CYLWECTBEHHYID BenuduHy. He fowpaswuvce oTBeTa Ha nepesid 3anpoc (3anpoc A), nporpammuoe
oBecneqeHe BEpPXHEro YpoBHA MOMKET NocnaTe MOBTOPHLIA 3anpoc (3anpoc A). B aToT MOMEHT nocne
ANUTENLHORN 3anepxk4 ByNeT NoNy4YeH OTBET Ha Nepeyio NonkITky 3anpoca A 1 nporpaMmHoe obecnedeHne
nowneT creayiouwwmi, Apyroii No cMelcny aanpoc (3anpoc B). B oTeet Ha ato ByneT nonyyed oTeeT Ha
BTOpYH NONBLITKY Nepeoro 3anpoca (3anpoc A). ECnNi He KOHTPONUPOBATL NOPAAKOBLIA HOMEP 3aNpPoGos W
OTBETOB, TO NONY4eHHLIA oTBeT (oTBeT Ha 3anpoc A) MoKeT BbiTe MHTEPNPeTUPOBaH KaK OTBET Ha BTOPOi
sanpoc (3anpoc B), X0Ts, No CyTM, OH MM He ABNAETCH. TakMe HapyLIeHWs NocneaoBaTensHOCTed MoryT
NPMBOAUTE K OLLIMGKaM.
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PDU zanpoca

PDU oreeTta 6ez ownbok

PDU oteeTa npu ownbke

Mone

Mon

Mone

DyHLMA 0x48

DyHruma 0x48

®yHKumA 0xC8 (yer. crapiumi BuT)

Hau-biid anpec ans uredns (cr.Bbair)

Kon-so 6aiT gadqbix B oTeeTe (cT.banT)

Kog owmnbim uteHus

Hau-biid anpec ans uredns (vmn.bair)

Kon-so BaiT fadHbix B oTeeTe (Mn.BaiT)

Kog ownbrw sanuom

Kon-so per-oB Ans YTeHids (c1.6aiT)

Homep sanpoca (cT.6aiT)

Howmep 3anpoca (cT.6aiT)

Kon-so per-oB Ans YTeHna (Mn.6ant)

Homep 3anpoca (mn.BaiT)

Homep 3anpoca (mn.BaiT)

Hau-biit anpec ana 3andeu (c1.6aiT)

1-biih perucTp (cT.6a0T)

Hau-biit anpec ans 3an1en (Mn.6aiT)

1-biit perueTp (Mn.6anT)

Kon-eo per-oe Ans 3anucu (cT.6aiT)

Baiitel per-os 2,3...N

Kon-eo per-oe ans sanucu (mn.BamT)

Kon-so Gait ans sanuck (er.6aiir)

Kon-so BaiT anA aanuck (Mn.GaiT)

Homep sanpeca (cT.6aiT)

Homep sanpoca (Mn.6aiT)

1-blid pervcTp ANA 3anueci (cT.6air)

1-:lii pervcTp ANA 3anued (Mn.6anT)

BaiiTel per-os 2,3..N

Mone Data PDU 3anpoca cogepxumT nons:

«HauanbHeM anpec onNA YTeHUs =,

YKA3BIBAIOLWMIA, C KAKOro perucrpa

HAUMHATE UTEHWE;

«KonuyecTeo pericTpoe ANA YTEHHA:,

YHA3LIBAKLLES, CKONBKO PervcTpos

cnenyer NPoMUTaTE;

«HauaneHei anpec onNA 2anuMcm s,

YKAILIBAOWMIA, C KaKOro pervcTpa

HauMHaTE 3annch;

«Konu4yecTBo pervcTpoe ANs 3anucKs,

YKAZBIBAKOLLEE, CKONBKO PErMCTROB

cnenyeT 3anucaTs;

«Konuyectso BalT AnA sanncue,

YHA3LIBAOWES, CKOMBKO PErHCTPOB

cnenyeT 3anMcaTs;

» Homep sanpoca B cepin Ans
MOEHTUCDUKALMN OTBETE;

* JHAYEHHA 3ANKCHIBASMbIX PETHCTDOB.

B cnyuae yenelwHoro BbINoNHeHWs B oTeeTe
NPUEYTETBYET COASPRMMOE  3ANPOLLEHHBLIX
perveTpos. Mone sKonuiecTao BaRT AaHHBIX

B oTeeTes Byger paBHO  KoMMuecTsy
JANPOLEHHBIX  HA  uTEHWE  PerucTpos,
YMHOMEHHOMY — Ha  Aea.  [pouwTaHHoe

codepRMMoe PErMCTPOB HaurHaeTcA ¢ BaiTa,
criefylollero 3a wmnage GaRToMm noms
«KonwdecTeo GalT [aHHBIX B OTBETED W
3akaHuMBaeTcs nocnegHum  Baitom PDU.
Mone «Homep zanpoca» B oTBETE QOMMKHO
coBnafats ¢ MNOPSAKOBLIM - HOMEPOM B
aanpoce.

Ana wHdopMUpoBaHUA BEOYLEND O ToM,
4YTO  ONEepauns  He  BbiNONHEHA WK
BhINOMHEHA [ OLUMBKORA, npuBop
ycraHaenueaer  crapwwi  But  nons
wdyHKUMA» B oTBETE. BaliThl, cnegyowme
3a nonem «@yHrunay, GyayT conepxate
KoObel  OWMBKW  YTEHWA KW 3anucu
COOTBETCTEEHHO (IHAMEHWA KOOOE oWWBoK
npueegedbl & [punokedun 4], TMone
«Homep sanpocas B OTBETE OONKHO
COBNEAaTE C© MOPAOKOBEIM HOMEDOM B
3anpoce.

NMPUMEYAHWE! Ecnu He TpebByeTcs BLINONHATL YTeHKe, To none «Konu4ecTso pervcTpos Ana YTeHWs» yCTAHaBNWBaeTcA B
0. Ecnu He TpeByeTca 3anucb, To nons «KonuM4ecTBo pervcTpos ANA 3anucu» W «Konwdecteo BaiT ans
3anucK» ycTaHaenuealoTes B 0 W None 3HayYeHWi 3anuckLIBaeMblX PErMCTPOB OTCYTCTBYET.
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Hwxe npuseneH dpopmat PDU ansa 3anucK 2-x peructpoB, HavyuHasa ¢ 8550-ro u uteHue 2-x perMcTpoB

Ha4YuHas ¢ 28-ro:

Ne Gaiita B
3anpoce HaumeHosaHWe nons Mpumep snauexni (hex)
1 DyHEUNA 0x48
2 HauanbHbli afgpec YTeHua (cTapuui GaiiT) 0x00
3 HadansHbiil agpec YTexus (MNagiwnia Gair) 0x1C
4 KonuuecTso perincrpos Ns YTeHWs (CTaplunid Baiir) 0x00
5 KonuuecTso pereTpos ANS YTeHus (MNanlumia GaiT) 0x02
[ HauaneHeli agpec sannci (cTapuvii Gaiit) 0x21
7 HavansHblil aapec sanucy (Mnagwni Gair) 0x66
8 KonuuecTso pericTpos ANa 3anicu (CTaplinil BaiT) 0x00
9 KonuuecTso pericTpos ANs 3anieK (Mnagumia 6aiir) 0xD2
10 Konuuecteo BaiT Ana sankcu (cTapuini GaiT) 0x00
11 Konuvectso BaiT ans sanvcu (Mnafgwwi BanT) 0x04
i2 Mopaakosslil HoMEp sanpoca (cTapwui Gair) 0x00
13 MopAakoBLIA HOMED 3anpoca (MNajLmMi BaiT) 0x01
i4 1-61i pervcTp Ans 3anuck (cTaplimii GaiiT) 0x00
15 1-blid perucT| A 3anKeK (Mnan i BaiiT) 0x%00
16 2-01 perucTp Ans sanvcu (crapuni Banr) 0x00
17 2-0if perucTp Ans 3anucy (Mnanwwin GaiT) 0x00

B cnydae ycneluHoro eeinonHeHus PDU oteeta npubopa ByaeT uMeTs crieayollyio CTPyKTypy:

Ne Gaiita B
sanpoce HaumeHoeaHuwe nons MNpumep sHaveHnn (hex)
1 DyHKLMA 0x48
2 KonuuecTtso GaiT AaHHbIX B oTeeTe (CTapwmi BaiT) 0x00
3 KonuuecTso BadT AaHHbIX B aTeeTe (MNanluWa GaiT) 0x04
4 Mopsgkosslil HOMep sanpoca (cTapwwi BaiT) 0x00
5 MopAnKkoBLId HOMED 3anpoca (MNaawni GaiiT) 0x%01
6 1-bii perncTp (CTapuivia BaiT) 0x00
7 1-BIA perveTp (Mnagwmi GaiT) 0x00
8 2-0i pervcTp (cTapuivi BaiT) 0x00
9 2-01 perucTp (Mnagmia BainT) 0x00

B cnyyae HeycnelHoro BeinonHenus PDU oTeeTa npuBopa Gyaet nMeTb Creayiolyo CTRYKTYpY:

Ne Gadita B
3anpoce HaumeHoBaHue nonsa MNpumep 3HaveHnd (hex)
1 DYHKLWA (YCTAHOBNEH CTAPLUWA BUT) 0xC8
2 Ko owmbrn yteHns Code
3 Ko ownbrn aanuowm Code
4 MopAAKoBbIA HOMEP 3anpoca (CTaplini GaiT) 0x00
5 MopsnkoBsIil HOMEp 3anpoca (Mnagwmi Baiir) 0x01
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3 OpraHuzauyua gocTyna K QaHHbIM

3.1

® % 8 8 8 8 8 8 8 T 8 8 8 S B B 8 S S " S 8 S S T S S " S e e S

WUcnon b3yemMble TUNb! AaAHHLIX U YCNOBHLIE obo3HavyeHUn

unsigned char — 6easHakoBoe Lenoe 4yncno (8 6uT);

signed char — sHakoBoe Lenoe 4yueno (8 6ur);

unsigned short — 6e3sHakosoe uenoe Yvcno (16 BuT);

signed short — 3Hakosoe Lenoe yneno (16 But);

unsigned long — 6easHakoBoe Lenoe yucno (32 buta);

signed long — aHakoBoe Uenoe 4yvcno (32 Guta);

unsigned __int64 — 6essHakosoe Uenoe 4ucno (64 6uta);

signed __ int64 — aHakoeoe yenoe yuicno (64 buta);

float — BewecTBEHHOE 4YMCNO OOMHAPHOA TOYHOCTW (32 BWMTa) ¢ NnNaBalwoLler 3anAToW, COOTBETCTBYOLLEE
cranpapty «|EEE 754»;

double — BellecTeeHHOE 4MCNO ABOWHOM TouHOCTWM (64 BUTa) ¢ NNaBalLLEn 3anAToW, COOTBETCTBYHLUEE
craHaapty «|[EEE 754»;

bit field — 6uToBoe none. MpumeHaeTcA Koroa BHYTPW OAHOMO WMKM HECKONbkMX BaWT pasHbiMKM BUTamMn M
rpynnami 6UTOB KOAMPYETCA pasnuyHasn No cMbIcny MHpopmMauua. Ecnu B noscHeHuax sanncaHo «But NeOx», To
UMeeTcs BBMAY Camblil mnagwuia 6wt Gaitta; «But Nel» - 6uT, cneaylowmWii No CTapLIMHCTBY 3a cCambiM
MRaawmmM; ..., «but Ne8» - camblid cTapliuin 6UT, «But Ne9y» - camblil Mnaawuin 6uT cneayowero 6aidta 1 T.4.
HAsnseTcA NONHLIM aHanorom BUTOBLIX NONeR A3bika NporpammuposaHua CH;

[N] — maccue uz N anemenTos. Hanpumep, 3anuce «unsigned char[4]» oboaHayaeT mMaccue 13 4-x 3NemMeHToB
Tuna unsigned char;

RO — poctyn Toneko Ha YteHue (read only);

R/W — poctyn Ha 4TeHue 1 3anuch (readiwrite);

R/W* — pocTyn Ha uTeHne u 3anuck (read/write). 3anuck pa3zpelleHa Tonkko Npu ocoBeiX YCNoBuaAX, KoTopele
ByayT cneunansbHO OroBapuBaTthes;

(") — pasmep ans 6BMTOBOrO NONA YKAa3aH B Konuyectee BuT;

AY — apxu1B YacoBON;

AC — apxuB CyTOYHBIRA;

AM — apxvB MECAYHBIX;

A — apx1B MTOroBLIN;

AMB[ — apxvB M3MeHEHWA Basbl AaHHbIX;

AAC — apx1B agMWUHUCTPATUBHBLIX COBbLITUIA,

All — apxuvB OWMArHOCTKK;

TB — Tennosoi BBOA;

O — gononHUTENbHLIK NapameTp;

MB - Bepcua BCTPOEHHOIO NparpammHoro obecneyeHns;

AB - Bepcusa annapaTHoro obecnedeHus;

B[] - basa gaHHbIX HACTPOEYHBIX NapaMeTpoB;

NTp — Homep TpyDbl, MaMeHALWKWACA B AnanasoHe 0+6 ana MNBz2.20 n 0+5 ana NB<2.20;

NTB — HOMEpP TENNOBOrO BBOAA, M3MEHAOLWMWACA B AvanasoHe 0+2 ana MB=2.20 n 0+1 ana MB<2.20;

NAB — HOMEp AMCKPETHOro BXoAa, U3MeHsIILWWica B AvanasoHe 0+3 ana MNB22.20, oteyteTteyet ansa MNB<2.20;
Ng — HOMep KaHana WaMepeHKUs pacxoaa, U3MeHsILKAcA B Ananasore 0+6;

Napx — HoMep apxuBa, U3MeHsWWAcA B ananasore 0-2, rae 0-AMBL, 1-AAC, 2-A0;

HC - HewTaTHas cuTyauus;

0B - AByXNO31LUMOHHBIA BXOL;

V — obbem;

P — naeneHue;

t — TemnepaTtypa;

Q - Tenno;

h — aHTanenus;

Go - 06beMHBIR pacxon;

GM - maccoBbIiA pacxon,;

@ - TENNOBOM NOTOK;

Px - nagneHne xonoaHon Boakl;

tx - TemMnepaTypa XonoaHoR BOAHI;

hx — aHTaneNKs XONOAHOM BOALI;

dt - pasHocTb TeMnepartyp;

tHB - TeMnepaTypa HapyxHOro BO3AYXa;

NMPUMEYAHWE! 3navenun HacTpoeuHbiX, TEKYLUMX, apXMBHLIX NApaMeTpoB BGerAa NepefalnTcs B cucTeme ennHdu CW,

HE33aBMCMMO OT CUCTEMbl ©4MHWL OTODpaMeHws, ycTaHoBnedHon B npubope (obwem (M®), macca (1),
pasneduwe (MMa), autansnua (FOx/T), Tenno (FOx)). Ons nepesoaa 3Haq4eHWA B cucTemy eauHul MKC
cnegyer yunTbiBaTh, 4To 1Mkan = 4.1868 Mx, 1 MMa = 10.1972 krc/cmz.
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3.2 PervuctpoBbiA [OCTYMN W XapaKTepUCTUKKW NapaMeTpoB

[HocTyn k napameTpam npubopa peann3oBaH Yepes PyHKUUW YTEHWUS 1 3aNUCU PEMMCTPOB — NEPEMEHHBIX,
MMEeILMX TN WecTHaAUaTupaspsaHoe Ge3sHakosoe Lenoe. [py opraHM3aluM perMcTpoBoro AocTyna
[enaeTcs AONylleHWe, 4YTO BCce MHOro0GpasHble CTPYKTYPbl AaHHbIX pacronaralTcs B Namsitu,
3NeMeHTApHOI AYEiKoi KOTOPOI ABMSETCA OAMH LUECTHAALATUPa3psAaHsIi perucTp Tuna «6esaHakosoe
uenoe». GPU3NHEecKkn AaHHbIE MOTYT HAXOAWTLCS B COBEPLLEHHO PA3HbIX y4acTkax namsatu npubopa v aaxe
B pa3sHbIX TUNAX NamaTk (ONepaTUBHas, 3HEProHe3aBMCUMAn U T.4.), HO ANA CUCTEMbI BEPXHEND YPOBHS
[aHHble «BbIMSAANATY KaK eqUHOe afpecHoe NPoCTPaHCTBO. B 3ToM cnyyae Bce AOCTYMHbIE AaHHLIE MOXKHO
NPeacTaBuTe KAk MACCMB LWECTHAALATUPA3PAaHLIX PErMcTpOB, KakObIA M3 KOTOPbLIX XapakTepusyeTtcs
HOMEpoM B Maccuee (fanee agpecom). Kaxablii napametp npubopa MOXKET 3aHMMAaTb Y4acTb PErucTpa,
BECb PErMCTp UENMKOM WM HECKOMNbKO PerucTpoB. Taknm o6pasoMm, napameTp XapaKkTepusyertcs
COBCTBEHHBIM TUMOM U PACNONOXEHUEM BHYTPU MACCHBa PErncTpoB.

3.3 [lNopagok xpaHeHWA U Nepeaayn banT gaHHbIX

Ona 4yteHna wu 3anucu perncTpoe B cTaHgapTe «Modbus» npegycMoTpeHbl cneuuwansHble yHKLMK,
KOTOpble ONepupyoT COAepPXKUMBIM LUeCTHaaUaTMpa3paaHblX perucTpos. ITK OyHKLWM Npegnonaraior,
410 Npubop XpaHWT AaHHble TONbKO TWNa LWecTHaguaTupaspagHoe Ge33HakoBoe LIenoe W HWYero He
«3HaKT» 0 TEX TMNax AaHHbIX, KOTOpPbIMW OENCTBMTENBHO NpeacTaBneHbl NnapameTpbl npubopa. Takum
o6pa3om, nony4aeTcs, 4To B NpuBoOpe AaHHbIE XpaHATCA B HEKOEM UCX0gHOM hopmaTe, a nepeaaroTes no
cetw B Buae Habopa wecTHaguaTvpaspsgHbix pervctpoB. [lpu nepegade faHHbIX, Yeid pa3mep B
ucxoaHom cpopmaTte npesebilwaetr 16 6ut (long, float, double W T.4.), WCNONBL3YKTCA HECKOMNBLKO

nocnenoBaTenbHbIX PErnCTPOB. I'I[;m 3TOM MNaglive cnoBa nepeanarTcd B NePBYHD o4epelb, CTapuive - B
nocneqHor.

NMPUMEYAHWE! Ona npeoBpasosavna k nopaaky BaiT, ectectTeeHHoMy AnA nnatcopmbl PC, TpeByeTea Ana kawnoro
NPOYMTAHHOrO/3aNNCHIBAEMOrD PErMCTPa M3MEHWTEL NOPAAOK BaiT

Mpumep pasMelleHns aaHHbIx Ana Tuna long (MSB-most significant byte, LSB-least significant byte):
B3

B2 B1 BO
MSB LSB
Peructp Peructp A0 PerucTtp A1
MNopspok nepepayn nepebli nocneaHuia
Bant B1 BO(LSB) B3(MSB) B2
Mpumep pasmelleHus aaHHbIx Ana Tuna float:
B3 B2 B1 BO
SEEEEEEE EMMMMMMM MMMMMMMM MMMMMMMM
PervcTp Pernctp AO Pernctp Al
Mopsagok nepegauun nepBblid nocneaHui
Baiit B1 BO(LSB) B3(MSB) B2
Mpumep pasmelleHns gaHHbIX Ana Tina double:

B7 B6 B5-B1 BO
SEEEEEEE EEEEMMMM MMMMMMMM MMMMMMMM
Peructp Peructp AQ Peructp A1 Pervctp A2 Pernctp A3

Mopsaok nepega4m NepBLIA nocneaHuin
Bawnt B1 BO(LSB) B3 B2 B5 B4 B7(MSB) B6

3.4 CywecrtBylOwWMe TUNbLI 3HAYEHUA U TEPMUHONOTUA

MapameTpbl NpMbopa MOXHO Pa3aenuTh Ha Criefyolme TUMbL:

o Tekyume;
e ApXMBHbIE,
e HacTpoRku.
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3.5

3.6

Tekylwue gaHHble 4ONONHUTENBHO TEPMUHOMOMMYECKU NOAPa30enaloTea Ha!

e  TekylMe MIHOBEHHbIE,
e TeKywWe UTOroBbIe.

Moa TekywnmMr MrHOBEHHbBIMKW JaHHBIMW NOHUMAKOTCA M3AMEpPEeHHbIE AW BblYWMCNEeHHbIe NapaMmeTpbl, Takve
KaK Temnepatypsl, AaBNeHws, pacxodbl TENMOHOCUTENS, TEMNMOBOW NOTOK, pa3HOCTL TeMnepaTyp W T.4.

Moa TekyLwMMK WTOrOBLIMM AAHHBLIMK MOHMMAKTCS MHTErpanbHele napameTtpe! TennonoTpebnexus ot
MomeHTa cbpoca apxuBa npubopa A0 TeKylwero MomeHTa. T.e. 370 [AaHHble, MpeCcTaBNsKLWne
«HapacTallWMiA uTor napameTpos TennonoTpebneHus (0GbEmbl, Maccel, TENno, PasHOCTE Macc,
BpemMeHa HOpPMarnsHOM paBoTbl M OTCYTCTBUSA CYETa W T.4.).

NMPUMEYAHWE! OuckpeTHocTe 0BHOBREHMA TEKYLLWX NapaMeTpos 3aBMCHT OT pexuma paboTel npubopa

ApX1BHbIE faHHBIE MOXHO pa3gennTe Ha 2 rpynnel N0 AUCUMNMMHE apXMBUPOBaHKWA:

*  CUMHXPOHHbIE apXMBbl. 3TO apXWBbI YACOBOW, CYTOYHLIA, MECAYHLIA, WTOrOBLIA. POPMUPOBAHWE APXMBHLIX
3anuceid NPOMCXOOMT PerynspHo U € NEepuoaUYHOCTBLIO, ONpeAensemMon TUNOM apxusa. ApPXWBbI YaCcOBOIA,
CYTOUHBINA, MECSUHbBIA WMEIOT WHTEpBansl apXWBUPOBAHUSA COOTBETCTBEHHO Yac, CYTKM U MecsAl, U codepmat
OaHHble o TennonoTpebrneHWn Ha 3TOM WHTepeane (TemnepaTypbl U AaBNEHWA - cpefHue Ha WHTepeane,
obbembl; Macckl, Tenno - notpebneHHble 3a Yac, CYTKM U Mecsl, COOTBETCTBEHHO). ApXMB WTOrOBbLIA MMEeT
WHTepBan apXMBMPOBAHWA OOHW CYTKM M XPaHMT TOMbKO MHTErpankbHble napameTpbl TennonoTpeGneHws ot
momeHTa cBpoca apxuea npubopa 40 MOMeHTa apxueupoBaHuA (06LemMbl, Maccel, TENNO 3a Bce Bpems paboTkl
oT cbpoca apxvBa 00 MOMEHTa apxuBupoBaHws). Mo cyTW, apXUBHAsA 3aMucbk MTOrOBOTO apXMBa ABMNAETCH
32apXUBMPOBAHHBLIM 3HAYEHUEM TeKyLLIMX UTOMOR HA MOMEHT apXUBMPOBAHUS.

Bpema apx1BMpoBaHWA onpeaenseTcs HAacTPoeYHLIM NapameTpom «Hac otTdeTanr.
NaTa apxvWBMpOBaHIA ONpeaensAeTca HacTPoeUHbIM NapameTpom «[lata oTyeTan.

NMPUMEYAHME! Hanpumep: 4acosas apxiBHas 3ankck ¢ XPOHOMOrMYEcKON MeTkod «10 Yacoe» XpaHWT napameTpel
TennonoTpetnenus, aadMkcMpoBaHHbIe Ha MHTepsane spemenn ¢ 10:00:00 ao 11:00:00.

NMPUMEYAHME! Hanpumep: ecnu pata oTyeTa sagaHa 25, a 4ac oT4eTta 23, To (hOPMUPOBAHUE CYTOHHLIX W WTOrOBBIX
sanucert Gymer npoucxogute B8 00:00:00. Kawgasa cyTouHas W WTOMOBaA 3anuce OyayT uMeTe
XpoHonoryeckyio meTky [ MM.IT 234. ©opMUpoBaHie MecaqHbIx 3aniceit ByaeT npoucxoauTs 8 00:00:00
26-ro YACNa KaKAOro MecsLla M apxMBHARA 3anuch ByAeT UMeTb XPOHONOrMHeckyo MeTky 25 MM.IT 234.

e  ACMHXPOHHbLIE apXuBbl. 3TO apXWB WM3MeHeHWW Basbl gaHHbIX, apXWB CcOObLITMIA, AWArHOCTUYECKMIA apXMB.
DopM1poBaHWE apXMBHLIX 3anNWCer MNPOWCXOAMT ACWHXPOHHO MO BpeMeHW, TONbLKO MNPU  HacTYNneHww
onpegeneHHblX cobbITUH (M3MeHeHWA Dasbl AaHHbIX NOMNb30BATENEeM, BbiNOMHEHWE PA3NWYHBLIX CEPBWUCHbLIX
onepauvn, Takux kak cbpoca apxvea v T.4.).

CuntbiBaHMe TEeKYLWMX AAHHbIX

CuMTbIBaAHUE TEKYLUUX (MFHOBEHHBIX U UTOTOBbIX) 3HAYEHWIA NPOU3BOAWTCS NPY NOMOLLKM Onepauyn YTeHue
perucTpoe. Afpec CTapTOBOro peructpa ANA 4YTeHWs onpefensierca Tem, Kakue WMEeHHOo, Tekyliue
MFHOBEHHbIE UMW TEKyLLUWE WTOrOBble faHHbIe, YMTaKOTCA (CM. «TeKyUjMe MrHOBEHHbLIE 3HAYEHWA» U
«TeKylMe UTOroBbLIE 3HAYEHWNA » ).

Dpral-maaunﬂ dPXMBOB W CHUTEIBAHWE apPXWBHLIX AaHHbLIX

CUHXPOHHBIE U ABCUHXPOHHBIE APXMBbLI OPraHU3oBaHbI KaK KOMbLIEBbIE MHOEKCUPYEMbIE CTPYKTYPbI. APXUB
KaXKOOro Tuna MMeeT onpedeneHHylo rmybuHy. Mpu 3anonHeHuM apxuea Ha MonHylo rnyBuHy apxuse
«3aKOMNbLIOBLIBAETCSAY, YTO NMPUBOAMT K TOMY, YTO HA MECTO CamMblX CTapbiX aPXMBHbIX 3aNvcel 3aHoCATCS
HOBble 3HaYeHus. VIHhopmaLMs 0 BEAeHUW apXuBa [OCTYNHA AN CYUThIBAHUNA. T.0., CUCTEMA BEPXHEro
YPOBHSI MOXET 3HATb: HACKOMLKO 3aMONHEH ApXMB, 3aKOMNbLOBAH N OH, MAKCUMarbHyK rmybuHy apxuea,
pasmep apXWBHOM 3arucu 1 T.4.

3.6.1 CyumbigaHue JaHHbIX CUHXPOHHbLIX apXueos

[locTyn K YTEHWIO apXMBHbIX 3AMUCEA NPOWM3BOAMTCA Yepes ykasaHue npubopy AaThbl/BpEMEHU apXUBHOM
3anucK 1 TMNa YUTAeMoro apxuea. YTeHne apxMBHON 3aNMcK BLIMMAAUT creayrolm obpasom:
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e Onepauus 3anuck perucTpos, « TN YATAEMbIX AaHHbLIX» ¢ yKasaHueMm [aTa/BpeMeHW apXMBHOW 3anucu (¢
TOYHOCTLIO [0 Yaca ANA YacoBOro apXWBa, C TOYHOCTBIO 4O CYTOK ANS CYTOMHOTO W WTOTOBOTO apXMBOB, C
TOYHOCTLH 10 MECSALA ANA MECAYHOMD apxuea) 1 TNa apxvea, KOTOPLIA Hado NpPoYKUTaTE;

¢ Onepauusi YTEHUs PErMcTpoB. AQPEC CTAPTOBOrO PEMMCTPA ANSA YTEHWS 3aBUCUT OT TUNA YUTAEMOTO apXUEa (CM.
«ApPXMBHaA 3anucb (4YacOBOW, CYTOYHLIA M MECAYHLIA apXMBbl)» 1 «ApXWBHaA 3anucb
(MTOroBbI apxue)» ). KonwyecTBo pervcTpoB COOTBETCTBYET ANWHE ADXVMBHOWM 3anucK, WNW OnvHe
hparMeHTa apXMBHO 3anncK. 3a OAVH NPUEM MOXHO NPOYUTATL COAEPHUMOE TOMBKO OAHOW apXUBHOI 3anucK.

3.6.2 Cyumbigarue 0aHHbLIX aCUHXPOHHBLIX apXUueoe

Ma-3a Toro, 4To B rpynne acHHXPOHHBLIX apXWBOB HOBbIE 3anUcKM MOMYT MNOSABNATLCA B MNPOW3BONBHLINA
MOMEHT BpPEMEHK, AOCTYN K YTEHUIO apXMBHBIX 3anUCeR peannioBaH Yepes yKazaHue WHOEKCa apXVMBHON
3anucu, koTopyto TpebyeTtca npounTaTte. B aToM cnyyae, cucTtema BepxHero YpoBHS YMTaeT MHOPMaLMKo
0 BefdeHun apxuea (cM. «MHdopmauna 06 aCMHXPOHHbLIX APXWBAX»), ONpenenseT, HAcKONbKO OH
3aMNOMHEH, W YATAET apXWB 3anuck 3a 3anucblo. [InA 3TOro oHa AenaeT 3anpoc Ha 3anucb PerucTpos, B
KOTOPOM YyKasblBaeT MHOEKC TOW 3anKcK, Ha4YKMHan ¢ KOTopon TpebyeTca nonyynTe AaHHble. 3aTem genaet
3anpoc Ha YTeHWe pPernucTpoB. 3a OOWH 3anpoc MOXHO MpPoOYUTaTh copepxumoe oT 1 Ao 16 cocegHux
3anucell acMHXpoOHHOro apxuea. YteHue 32-X apxMBHbIX 3anuMceil, HadYMHas ¢ camoil nepeoil, Byaet
BbIMMSAETE TakUM oBpa3som:

«  Onepauua 3anUcK perncTpos, « TUN YMTAaEMBIX JaHHLIX» C ykasaHueM nHaekca sanvew 0 (em. « Tun YMTaemMbix
OaHHbIX»). B oTeBeT npubop npuckinaeT NnoaTBEPKOEHME 3an1cK;

s Onepauyus 4TEHWA PErncTpoB. AOpec CTAPTOBOrO pPerucTpa OnA YTEHWA 3aBMCWMT OT TWNa apxusa (CM.
«APXMBHbIE 3aMMCU aCUHXPOHHBLIX apXUBOB»). KoNWyecTso YuTaemblx perMcTpoB cooTeeTcTayeT 16-Tu
3anucAM, MCXoaa M3 pasmepa apxuBHOM 3anucK. B oTeBeT npuBop NpucLINaeT COOEpHKMMOE apXxMBHbIX 3anucen
¢ uHpekcamu 0-15;

e Onepauus 3anucK PermcTpoB, «TWN YMTAeMblX OaHHbIX» C yKasaHuem wHgekca sanucn 16 (ocm. «Tun
YUTaeMbiX AaHHbIX»). B oTBeT npuGop npucbinasT NOATBEPHASHME 3anvcK;

¢ Onepauus YTeHWs perncTpoB. AJpec CTApTOBOro perucTpa ONs YTEHWA 3aBMCMT OT TWNa apxwea (cm.
«ApPXMBHLIE 3aMMCKU AaCUHXPOHHBLIX apPXUBOB»). KonuuecTso uuTaemblx perMcTpoB cooTeeTcTayeT 16-Tu
3anucAmM, UCXoas M3 pasMepa apxuBHOM 3anucy. B oTeeT npuBop NpUcLINAET COOEPHMUMOE apXMBHLIX 3anucen
C UHaekcamu 16-31.

3.7 PexkomeHgyeman nocnefoBaTtenbHOCTb CYUTLIBAHUA AAaHHbLIX

B 6onbuwwnHcTBE cny4vaes 3agada CHUTbIBAHWA OaHHBIX CBOAUTCH K YTEHWIO TEKYLLMX nokasaHuia npmﬁopa
1 nony4YeHWo apxueoB. [insa dopMUpoBaHUA OTHETHbLIX BEAOMOCTEN UMM MHTEPNPETALMU AAHHLIX MOXET
notpeboeaTbca MHOpMaUmns o npubope w/unu ero HacTporkax. KMicxoas ua atoro, MOXXHO peKkoMeHOoBaTb
cnegyrwwy nocnejoBaTeneHOCTE 3anNpoCoB:

*  Yrenne uHcopmaumn o6 ycTpoiicTee. BbINONHAETCA KOHTPONb TWNa nogknioyeHHoro npwbopa, Bepcun ero
annapaTHoro U NporpaMmMHoro o6ecnedYeHus, cepuinHoOro Homepa u T.4.;
YreHme HacTpoek npubopa;
YUreHne MHopMaLUi O CUHXPOHHBIX U aCUHXPOHHLIX apXMBaxX, MHTEpBan AaT apXWBOB;
YTeHne TekyLwmx 3HaYeHWIA;
YTeHne apxvBOoB.
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4 KapTa nepeMeHHbIX

NMPUMEYAHWE! Wa-3a pasvuubl B dyHKUMOHane BepcHW BCTPOEHHOrO nporpaMmHoro obecnededns MB22.20 umeloT
CYLECTBEHHBIE OTNMYKMA B pAcnpeaeneHik agpecHoro NPoCTPaHCTea NepemeHHbIx B cpasHeHi ¢ NMB<2.20.
MNpw paGote c nppbopamu, MMmewLrmie NMB22.20 Bo3MOMKHO YTEHWE NAPAMETPOB, Pa3MELLEHHbIX NO anpecam
Ans MNMB<2.20. B atom cnyyae, B LEnsx coxpaHeHus MakcuMansHol cOBMEecTUMOCTH, B Npouecce YTeHus
MpoM3BOAMTCA npecbpasoBaHke cTPYKTYp AaHHbix MB=2.20 k cTpykrypam MNB<2.20, 4To MOXET NpWBOAWTL
K NOTEpAM 3HA4YMMON MHo pMaurmn

NMPUMEYAHME! Bouncnutens xpaHWT HacTpoiiki asyx Gas fadHbix (BA1 v BO2). B Tabnuie napaMeTpos ykasbiBawTes
appeca ¢ ydetom Haxoxaenus B BO1 unu BA2. 3anmek suaa XXXX[YYYY] 03Havaer, uto napameTp UMeer

appec XXXX 8 bBO1 wYYYY 8 B2

“ NMPUMEYAHWE! B tabnuue agpecos napameTpoB 3anick BUAA «---» 03HAYEET, 4TO NapameTp oTCyTCTByeT ”

NMPUMEYAHWE! B ta6nuue agpecos napameTpos 3anick euaa NTp o3Ha4aeTt HoMmep TpyBbl M M3MEHAETCA B AnanasoHe
0+6 ana MB=2.20 n 0+5 ans NB<2.20. Cucrema ofoaHaqveHnin TpyD B 3aBMCMMOCTH OT MOAENW NpUBELEHa

HKE

NMPUMEYAHWE! B tabnuue agpecos napameTpos 3anick euaa NTB 03HavaeT HOMep TENNOBOrO BBOAA W M3MEHARTCA B

Awnanazone 0+2 ana MNB22.20 u 0+1 annA MNB<2.20

NMPUMEYAHWE! B tabnuue anpecos napametpos 3anuck suna Ng 0aHa4aeT HOMEp KaHana MaMepeHus pacxoaa,

M3MEHSDLWMACA B AnanasoHe 0+6

NMPUMEYAHME! B tabnuue anpecos napametpos aanck Buaa Napx o3HaqaeT HOMEp apxvBa, WaMeHAILLWAGH B

onanazone 0-2, rge 0-AMB[, 1-AAC, 2-A0

s moaenen 01, 03, 04, 04.1, 01M, 03M, 04M, 04.1M npuHaTa cnegyowas cucTtema Hymepauwmun Tpyo:

TennosoW Tennosow Tennosown
BB0A se0A 1 BBOA 2
Tpy6a Tpy6a 1 Tpyba 2 Tpy6a 3 Tpy6a 1 Tpyba 2 Tpyba 3
Ntp 0 1 2 3 4 5
Mpwu pabote c npubopammn, umetowmmun MNB=2.20, Tpyba ¢ NTp=6 gonxHa nrHopupoBaTkC.
Ons moaenwu 05 npuHsiTa cnegywLlas cuctema Hymepauum Tpyo:
Tennoso Tennoeon Tennoeo# Tennoso#
BBOO Beog 1 BBog 2 Beog 3
Tpyb6a Tpyba 1 Tpyba 2 Tpyba 3 Tpyba 1 Tpyba 2 Tpy6a 1 Tpyba 2
Ntp 0 1 2 3 4 5 6
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41 WHdopmauuna ob ycTpolcTBE

MapameTp Agpec Tun Doctyn MpumeyaHme
_ . MpUHAMABST 3HAYEHURA:
Tun yerpoiictea 0 unsigned short RO o 0x1702 - TennoBLIMenuTens TBT
Mporpammuas sepcus ’ unsigned short RIO Craplwui BalnT cCoqepkuT HOMEp BEPCHM, MNaOLWKWA —
HOMEp pefakuuu
AnnapaTHas BEpCuUs 2 unsigned short R/O E;S';:";’;S:KTH?AEDWT HOMEP BEPCUM, MAAALINA —
KonTponeHan cymma MO 3 unsigned short RO
Mnaglwuin BainT NpUHUMaeT IHAYEHWRA:
s 0 - mogens 01(01M);
* 2 - mogens 03(03M);
Mopens 4 unsigned short RO * 3 - mogens 04(04M);
o 4 - mogens 04.1(04.1M);
* 5 - mogens 05;
Crapwui BaiT He Ucnonk3yeTcs.
CepHitHbIi HoMep 5 unsigned long RO

NMPUMEYAHWE! Mpun otoBpameHun Homepa Mogenu cneayeT Aobasnate cumeon «M», ecnn annapatHana sepcua = 0x0500

4.2 HacTtponku

HacTtpoiku pasgensiwTca Ha 2 Gonbluve rpynnbl: 3alMUieHHble KHONKOW «[JocTyn» W HacTpOWKM,
AOCTynHbIe ANA M3MEeHeHUA Bceraa.

4.2.1 Unghopmayun o Hacmpolikax

CTpykTypa npeaHasHaveHa Ons onepauvi ¢ Takod MHDOPMAaLIMEN, Kak KOHTPONbHLIE CYMMbl HACTPOEK,

HOMep BblbpaHHON akTKMBHOW Ba3sbl AaHHLIX KU T.4.

HE3aWMLLEHHbIX HAECTDOEK

MapameTp Agpec Tun Ooctyn Mpumeyanne
Koutpankiian cymma 2669 unsigned short R Mpw YyTeHuw HacTpoek no agpecam MNB<2.20
3ALLMLIEHHbIX HACTPOEK

Mnanwmit 6aiT. MpUHUMAaET 3HAYEHWUs:

. s O—aktueHa B1;

AxtueHan B 2670 unsigned short RO o 1-akTuana B2

Crapwmi BaiT He MCNoNb3yeTcA.
KoHTponkHas cymma :
KANMBPOBOK 2671 unsigned short RO
KoHTponeHas cymma . .
3BLMLLEHHEIX HACTPOBK 2672 unsigned short RW Mpw yTeHun HacTpoek no agpecam NB=2.20
KoHTpanLas CymMa 2673 unsigned short R/O

4.2.2 Hacmpoliku 3awjuujeHHbie

HJocTyn K W3MeHeHW HacTpOoeK OTKPbIBAETCA MNOCne OOHOKPaTHOMO HaaTua KHonku «[ocTyn» Ha
BbliymcnmTene. pv nameHeHUu HacTpoek npuvbopa cucTeMa BEepXHEro YPOBHA AOMKHA BbINONHWTH

cregyrolne QencTeus:

. NnogaTbh CEPBWCHYHO KOMaH4y «CTapT 3anvcii HacTpoeK» (cm. « CepBUCHas kOMaHaA=);
L] paccymMTaTe KOHTPOMbHYH CYMMY 3anucCbiBaeMbix HacTpoeK W 3anucaTb ee B CTPYKTYpPY «WHbopmaymua o

HacTporkax» (cMm. «MHdopmMaumna o HacTponKax»);

. 3anncaTe CoaepXUMoe HaCcTpoek;
. nogaTe CEPBUCHYHO KOMaHOy «OKOHYaHWe 3anucK HacTpoek» (CM. «CepBMCHan KomMaHaa »] )

B MOMEHT nony4eHnsa cepeMCHON KOMaHObl «OKOHYaHWE 3anMCcKk HACTPOEK» NPUBOpP CYATAET KOHTPOMNBHYIO
CYMMY 3aMNKCaHHLIX HACTPOeK M CpaBHMBAET NONy4eHHOe 3HaYeHUe CO 3HaYEeHWEM KOHTPONBHOW CYyMMb,
3anncaHHON cucTeMol BepxHero ypoeHsa. [pu coeBnageHwy 3HaqeHuin npubop coxpaHAeT HacTpoWKW B
3HEeproHesaBUCHMYIO NAMATL U HAYMHAET paboTaTk B COOTBETCTBUM C «HOBBIMUY» HACTPOMKAMMU.
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4221 CucmemMHble Hacmpolku
Napametp ne Apgpec Tun foctyn MNpumevanune
22.20 5000 . . |Yac - mnagwunit Baint, aHadendua 0 - 23
Hac/llenb otiera 15 o 105 unsigned short | RMW® |1k - crapuuini 6aiT, anavemws 1 - 31
BA1/2 c: geHs/Mecawron/dac: gata u
22.20 5001 BpEeMA aBTOMAaTHUYECKOro nepekniovyeHns
. : . |akTuBHO# Baskl AaHHbix. Mone «rog»
BA1 ¢: AeHb/MecAL unsigned short R/W UrHODHpYETCA.
<2.20 106 [eHs - mnagwuin 6anT, avadeHns 1-31
MecsL - cTaplumi BaiT, aHaveHms 1-12
22.20 5002 [on - Mnagwnia BanTt, He ucn-ca
BA1 ¢: rog/Mac unsigned short RMW* |Yac - crapwwit Gair, 0-23
<2.20 107 Cm. none «BA1 ¢: AeHb/MecsL»
X 22.20 5003 ) . |deHb - Mnagwwi 6anT, 3HaqeHus 1-31
BAA2 c: pewb/mecal 1755, 108 unsigned short | R/W*" [y, o1\ - crapuuni Gair, anauenns 1-12
22.20 5004 [on - Mnagwnia BanT, He ucn-ca
BAZ c: rog/yvac unsigned short RMW* |Yac - craplumi Bait, 0-23
<2.20 109 Cm. none «B2 ¢: AeHb/MecsL»
2220 5005 But 0. NpUHMMAaET 3HaYEHMA:
Mcnonesosanme B2 bit field R/wW* s ( - He MCNOML3YETCH;
<2.20 110 = 1 - ucnonbayetca
Cnocob nepeknioy =290 5005 Butil 1-2. NpUHUMaET 3HAYEHWs
| ’ bit field R/wW* o O-Bpy4yHyIO;
<2.20 110 « 1—aBTOMATHYECKW NO JaTe
52 20 5005 Buthl 3-5. I'Ip.nmnmae'r 3HAYEHUA:
Ooctyn k nepexn. B bit field RW* ¢ O—3anper;
C Knaeuar. « 1—c naponem;
i 110 & 2-NpW HAXATOW kHoNKe «ocTyn»
=2 20 5005 BuTel 6-8. MNpuHUMaEeT 3HaqYeHHA:
ﬁ'g?eﬂq“ nepexn. Bl bit field RwW* « D—3anpert;
<2.20 110 » 1—¢ naponem
>
Peseps ;;;g ‘2']_'005 bit field RW* |BuTbl 9-15
2390 i ET[&Q I'IMp_nHHMEET FHAYEHMA:
Ea. uamepenus bit field R/wW* ’
<2.20 111 » 1-MKC
i Toneko 8 NB<2.00
Buthl 1-4. [pUHUMAET 3HAYEHWA:
22.20 5006 « 0-100M a=0.00391 (w=1.391);
Tun TepMogaTynKos bit field R/wW* « 1-5000M 0=0.00391 (w=1.391);
©.20 111 « 2-Pt100 0=0.00385 (w=1.385);
o 3-Pt500 a=0.00385 (w=1.385)
=2.20 5006 e .
Peaeps 500 111 bit field RW* |BuT 5
=2 20 5006 BuT 6. anHHMB'ET AHaYeHUA:
MNepeson 4acos bit field R o O-HeT;
<2.20 111 « 1-0a
=2.90 5006 BuT 7. NpUHMMEET 3HaYeHMA:
WHBepcua gucnnes bit field R/W* o 0-HeT;
<2.20 111 « 1-0a
=2.20 5006 e .
Peaeps ~5.50 111 bit field RMW*  |BuTei 8-31

[Npumeyarue:

MNpu pabote c npubopamu, umetowumu NMB=2.20 Bo3MOXKHO YTEHWE NapaMeTpoB, Ppa3MeLLEHHBIX

no agpecam

ana [B<2.20. B atom cnyvae,

B Uensax COXpaHeHWa MakcUmManbHOM
COBMECTUMOCTH, B MpoUecce YTEeHWs NPOW3BOAMTCA MnpeocbpasoBaHWe CTPYKTYP OaHHbIX
MNB=2.20 k cTtpyktypam NB<2.20, 4To MOXET NpUBOAUTE K NOTEPAM 3HAYMMON MHOopMaLIKK
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4.2.2.2 Hacmpoliku mpy6

Napametp ne Apgpec Tun foctyn MNpumevanune
BuTbl 0-2. NpUHUMaET 3HAYEHWRA:
22.20 5008[5161]+(NTp*18)+0 o O—Her;
- . « 1-Bea noact.;
Koutpone V bit field R/W « 2-C noncr..
<2.20 113[233]+(N1p*17)+0 * 3-C nopact. v kouTp. U;
* 4-Cuyet oTMeHeH
29 90 5008[5161]+(NTp*18)+0 BuTil 3-4. MNpUHUMAET 3HAYEHWSA
Koutpons BC bit field R/wW* : E‘]z:‘_‘b (OB1IMi):
<2.20 113[233]+(NTp*17)+0 o 2-MHanBua
22.20 BuT 5. NpUHAMaET 3HaYeHHA:
Peaeps/Hatuunk P bit field R/wW* o O—Her;
<2.20 113[233]+(N1p*17)+0 . 1-8CTh
29 90 5008[5161]+(NTp*18)+0 BuTil 6-8. MNpUHUMaET 3HAYEHWSA
Tun BG bit field RW: | ° ?_‘;‘Zﬁ:g:ﬁil“;“‘
===l 113233 +{NTp*17)+0 « 2-Tenemetpus (Tonbko MB22.20)
2950 5008[5161]+(NTp*18)+0 Butil 9-10. MpUHUMaET 3HAYEHWA:
Oarumk P bit field Rws | *OHer
220 B e 1-8CTb;
: e 2-@CTh, HE UCN.
52 20 5008(5161]+(NTp*18)+0 Butbl 11-12. MpUHUMAEET 3HAYEHWRA:
Hanp. notoka npu ) P oy . « 0-npAMON;
bit field RW .
TEeneMeTpHK .20 « 1-0BpaTHbIi;
i * 2-peBepc
Peaseps ig;g 5008[5161!:(!‘%1;: 18)+00 bit field R/W*  |BuTtel 13-15
22.20 | 5008[5161]+(NTp*18)+01 . .
toor. 520 113[233+(Np*17)+01 float RW* |B guanasowe 0-175 °C
o~ e
Ppnor. ;;;g 50??5;?;}:%:;1?;:33 float RW* |B ananasoHe 01,667 MMa (17 kro/em?)
22.20 | 5008[5161]+(NTp*18)+05 . N
Pn 220 113[233]+(NTp* 17)+05 float R/W* |B gnanasone £0-9.99 (m)
v *
Ps ;;;g 50??!,;;3;}:%:;1?;:3; float R/MW* |B amanasore 0-1,667 MMa (17 krclem®)
22.20 | 5008[5161]+(NTp*18)+09 .
Bec umn. ~5.50 113[233]+(Np*17)+09 float R/W* |B guanasone 0-9999.9999 (n)
. 22.20 | 5008[5161]+(NTp*18)+11 . 5
Vmin .50 113[233]+ (NTp"17)+ 11 float RMW* |B gwanasoHe 0-99999,9 (m)
22.20 | 5008[5161]+(Ntp*18)+13 . 3
Vmax —5.50 113233 +(Ntp*17)+13 float R/MW* |B gwanasone 0-99999,9 (m°)
22.20 | 5008[5161]+(Np*18)+15 . 4
Vpor 550 113[233]+(NTp* 17)+15 float RW* |B guanasowe 0-99999,9 (m)
2220 5008[5161]+(NTp*18)+17 But 0. NpUHMMAaET 3HaYEHMA:
YueT nycTtoi Tpyosl bit field R/W* * O-HeT;
<2.20 e 1-0a
=220 5008[5161]+(Mtp*18)+17 Butil 1-3. NpUHUMaET 3HAYEHWS
Bxog nyctoil TpyBbl bit field R/wW* s O-He ucn.;
<2.20 o 1-4 (HOMEp BXOAA)
- *
Peaeps ;ggg 5008[5161!:(N1p il bit field RW*  |BuT 4
22.20 5008[5161]+(NTp*18)+17 BuThl 5-7. NpUHUMAET 3HAYEHWA:
Bxog pesepca bit field R/wW* s 0-He ucn.;
<2.20 * 1-4 (HOMep Bxoaa)
! o
Peaeps ;;;g 5008[5161]_*_”"“’ 18}+17 bit field RW*  |BuTbl 8-15

[NpumeyaHue:

- 3anuck Buaa XXXX[YYYY] ozHaqaeT, 4yto napametp umeeT agpec XXXX 8 BO1 v YYYY B B2
- 3anuck BMAA «---» 03Ha4aeT, 4To NnapameTp OTCyTCTByeT
- NTp o3Ha4aeT HoMmep Tpybbl M MaMeHaeTcA B AManasoHe 0+6 gna MNB22.20 n 0+5 gna MNB<2.20

- npu pabote ¢ npubopamu, umetownmu MNMB=2.20 BO3MOXKHO YTEHME NAapamMeTpoB, pa3MeLleHHbIX
no agpecam ansa B<2.20. B atom cny4ae, B LensAx coXpaHeHWs MakCUmManbHOW COBMECTUMOCTH,
B Npouecce YTEHWs Npou3BOOMTCA npeobpasoBaHue CTPYKTYp AaHHblx MB22.20 k cTpykTypam
MB<2.20, 4TO MOXET NPUBOAUTE K NOTEPAM 3HAYMMOW MHdOpMaLMK

piterflow.pro-solution.ru | pwf@pro-solution.ru | 8 800 511 88 70
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4.2.2.3 Hacmpoliku mennoesix egodoe

NapameTp

Anpec

Tun

HocTyn

NpumeyaHue

CH

22.20

5134[5287]+(NT8*9)+0

=2.20

215[335]+(NT8*9)+0

bit field

R/W*

BuThl 0-7. MpUHUMAET 3HAYEHWS
¢ 0—-TennoBoi BBOS HE UCN-CA;
o 1-14;

Mcn.Qre

22.20

5134[5287]+(NT8*9)+0

<2.20

215[335]+(NT8*9)+0

bit field

R/W*

BuThl 8-9. MPUHUMAET 3HAYEHWA:
* 0—&cTh;
* 1—Her;
* 2-Cymma;
* 3-pasHocTL
Tonesko gns NB=2.00

Peaeps

22.20

5134[5287]+(NT8"9)+0

<2.20

215[335]+(NT8"9)+0

bit field

Butil 10-15

dMmax

22.20

5134[5287]+(NTB"9)+1

<2.20

215[335]+(N18"9)+1

float

B ananasoHe 0-4(%)

txgor

22.20

5134[5287]+(NT8°9)+3

<2.20

215[335]+(N18°9)+3

float

B ananasone 0-99 (°C)

Pxpor

22.20

5134[5287]+(NT8"9)+5

<2.20

215[335]+(N18°9)+5

float

B guanasone 0-1,667 MMa (17 krc/cm2)

22.20

5134[5287]+(NT8"9)+7

<2.20

215[335]+(NTa*9)+7

bit field

R/W*

Buthl 0-2. MpUHUMAET 3HAYEHMS !
« 0— TpyBa 3 He ucnonsayetcs;
+ 1 — mamepenne V B Tpybe 3;

* 2 — vamepeHue t B Tpybe 3;
o 3— uamepenne V ute tpybe 3

®PT

22.20

5134[5287]+(NTB*9)+7

<2.20

215[335]+(NT8"9)+7

bit field

BuTil 3-6. NpUHUMaET 3HAYEHWS
o 0-Q12=M1(h1-h2
o 1-Q12=M1(h1-h2
e 2-Q12=M2{h1-h2
e 3-Q12=M2{h1-h2
s 4-Q12=M1{h1-hx
e 5-Q12=M2(h2-hx
e 6 - Q12=M1(h1-hx)+M2(h2-hx)

o 7-Q12=(M1*h1)-(M2*h2)-(M3*hx)
e 8- Q12=(M1*h1)-(M2*h2)-(M3*h3)
¢ 9-Q12=M1(h1-h2)+dM(h2-h3)

¢ 10 - Q12=M2(h1-h2)+dM(h1-h3)

+dM(h2-hx)

+dM(h1-hx)

Koutpons t

22.20

5134[5287]+(N18°9)+7

<2.20

215[335]+(NT8*9)+7

bit field

BuTbl 7-8. MPpUHUMAET 3HAYEHWS
s 0—cnoact.;
1 — cyet oTMeH.

KouTpons di

22.20

5134[5287]+(NT8*9)+7

<2.20

215[335]+(NT8"9)+7

bit field

Butel 9-11. MpUHHMAET 3HAYEH WA
o 0 —HeT;
¢ 1 - Besnoact 1.;
« 2—6es noncT 2.;
+« 3—cnoacrt. 1;
s 4 — cnoact. 2;

Koutpone Q

22.20

5134[5287]+(N18°9)+7

<2.20

215[335]+(NT8"9)+7

bit field

RwW*

Butil 12-14. MNMpuHUMaET 3HaYeHUA:
o 0 —Her;
e 1 - Bes nogcT.;
* 2 - CMOACT.;
* 3 — CYBT OTMEHEH

KouTtpons dt

22.20

5134[5287]+(NT8*9)+7

<2.20

215[335]+(NT8"9)+7

bit field

Butbl 15-17. MpuHUMAaET 3HaYEHWUR:
+ () — Bes nogcT,;
e 1—cnoact.;
e 2 — CUET OTMEHEH;
e 3 - HeT (Tonkko Ans NBz2.20);

dtmin

22.20

5134[5287]+(NT8"9)+7

<2.20

215[335]+(NT8*9)+7

bit field

R/W*

Buthl 18-20. anHI‘IMBET 3HAYEeHWA:
. 0—2(°C);
« 1-3(°C)

Men.tx

22.20

5134[5287]+(NT8*9)+7

<2.20

215[335]+(NT8"9)+7

bit field

Buthl 21-24.
MpuHUMaeT aHadenun ans NBz2.20:
* 0 - hx He ncnonesyercs,
* 1 — noroBopHas;
* 2— Manm. Ha X8;
s 3— Mam. Ha X8;
s 4 — Mam. Ha X3:A;
o 5— Mam. Ha X3:B;
MpuHUMaeT 3Havenun ans NB<2.20:
+ 0 — hx He ncnonbayeTtcs;
+ 1 — noroBopHas;
s 2 — MaMepaAeTca B AaHHoM TB;
* 3 — namepsietcs B gpyrom TB
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MapameTp ne Appec Tun

foctyn

22.20 5134[5287]+(NT8*9)+7

Men.tis bit field

<2.20 215[335]+(NT8"9)+7

BuThI 25-28.

MpuHUMaeT aHadenun ans NBz2.20:

o 0 — HE UCNONLIYETCR;
o 2 —am. Ha X8;

¢ 3— Mam. Ha X9;

e 4 — Mam. Ha X3:A;

* 5— WMam. va X3:B;

MpuHUMaeT aHaveHun ans NB<2.20:

e 0 — He ucnonbayeTcs;
* 1 — wamepseTtcs

MpumeyaHune

22.20 5134[5287]+(NTB"9)+7

Kontp.R bit field

<2.20 215[335]+(NT8"9)+7

RwW*

Butbl 29-31.
MpUHUMAET 3HAYEHMA:

e 0— HeT;

« 1 - beanoacr.

e 2-C noger.

e 3 — Cuer oTM™.
Tonsko ans NMBz2.20

MNpumedaHue:

- 3anuck Buaa XXXX[YYYY] ozHaqaeT, 4Tto napametp umeet agpec XXXX s BO1 v YYYY B 612

- 3anncek BMOa «---» O3HaYaeT, 4TO NapameTp OTCYTCTBYET

- NTB 03Ha4aeT HoOMep TennNoBOro BBoAAa 1 MameHsaeTcs B AvanasoHe 0+2 ana MNB=22.20 u 0+1 ana

NnB<2.20

- npu paboTe ¢ npubopamu, UMmetownmu MNMB=2.20 BO3MOXKHO YTEHME NapamMeTpoB, pasMeLLeHHbIX
no agpecam ansa NB<2.20. B atom cny4ae, B Uensax coXxpaHeHWs MakCUmanbHOW COBMECTUMOCTH,
B Nnpouecce YTEHWs Npou3BoaOMTCA npeobpasoBaHue CTPYKTYp AadHblx MB22.20 k cTpykTypam

MB<2.20, 4To MOXET NPUBOAWTE K NOTEPAM 3HA4YMMOW MHdopMaLmn

piterflow.pro-solution.ru | pwf@pro-solution.ru | 8 800 51

18870
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4.2.24 Hacmpoliku dononHUmMensHo20 UMNYILCHO20 8x00a

Napametp ne Apgpec Tun foctyn MNpumevanune
BuTbl 0-2. NpUHUMaET 3HAYEHWRA:
22.20 5314 * 0-Her;
Cnocob Menonba. bit field RwW~ * 1—KOHTPONb CETH;
<2.20 353 * 2-CHET UMMYNLCOB;
s 3-cMrHanuaaumns
5 90 5314 But 3. NpuHMMaeT aHaveHus:
YpoBeHb curHana bit field R » 0-HopmenkHo PE3GMKHYThI,
.20 353 o 1—HOpPMANLHO 3aMKHYTLIN
: Tonkbko cnocoba wmen. «CurHanuaauua»
2250 5314 BuThl 4-7. MpUHUMAET 3HAYEHMS
. 3.
EanHuy. namep. bit field RwW* : ?_?:le_,q
<2.20 353 -
Toneko cnocoba men. «Cyert umn.»
>
Peaeps :;;g 5;;; bit field RW* |BuTwbl 8-15
[Ons cnocoBa wen. «Cyet uMn.» B
22.20 5315
. |Owanazoxe 0-9999.9999
Bec umn./Tnoars 220 354 float RW [Onsa cnocoBa wen. «CurHanuaauvs» e
<& Awnanazoxe 0.1-9.9 (c.)
22.20 5317 . |Ona cnocoBa uen. «Cyet umn.» B
Lokl <2.20 356 = RIW" | wanasorie 0-99999.9
3ay. UB =220 5319 float R |Bns cnocoba men. «Cyet umn.» B
’ <2.20 358 Awanazode 0-99999.9

4.2.2.5 Hacmpoliku uckpemHsix 8x0008

Napametp ne Agpec Tun Hoctyn NpumeyaHune
But 0. NpUHUMAEET 3Ha4eHKA:
Tun gatymka 22.20 5321+(Nge*2) bit field R/wW* « 0-HP;
« 1-H3;
Bpewms nogTe. 22.20 5322+(Nge*2) unsigned short RW* |B guanasowe 0+99 (c.)

4.2.3 Hacmpoliku He3awuuweHHbIe

CTpykTypa npegHaszHadeHa Ans XpaHeHws TakoW MHbopmMmauvy Kak Ko opraHusauuu, HoMep Ooroeopa,

ceTeBoin agpec. I'IpH M3MeHEeHK HacTpoek npmﬁopa CHUCTEMa BepXHero YpoBHA AO0MKHA BbINOMNHWTE

cnegyolimMe OeicTBuN:

®  pacCYMTaTb KOHTPOMbLHYH) CYMMY 3anMCbiBAaEMbIX HACTPOEK W 3anucaTtk ee B cTpykTypy «MHdopmaums o
HacTporkax» (M. «MHdopMauna o HacTporKax»);

s 3anucaTh COASPMUMOE HACTPOEK;

MapameTp Appec Tun Doctyn MpumeyaHne
CeTteson agpec 2153 bit field R/W Butel 0-7. B gruanazone 0-255
But 8. MpHUHUMAaET 3HAYEHUA:
Ea. uamepemus 2153 bit field R/W * 0-CM,
« 1-MKC
Tonsko B NB22.00
Peaeps 2153 bit field R/W Butbl 9-15

OonycTiMmel ToNbKO LMppoBkle cumeons ('0°-'9").
MocnegHwid CUMMBON NOCNENOBATENBHOCTH, 3a0aK0 WWA

Koa oprasuaayuim 2154 char[10] R/W
AMWHY CTPOKK, AOMKEH UMETL 3HAYEHWE JBOWYHOrO
Hyns
[onyctiumel Tonsko Lucposklie cumeons ('0°-'9").
Lorosop 2159 char[10] RIW MocneaHKia cCHMBON NOCNEA0BATENLHOCTH, 380at0LLMIA

AMKHY CTPOKK, AOMKEH UMETL 3HAYEHWE ABOWMHOIO
Hyns

4.3 ApxuBbl
4.3.1 Unghopmayus o damax HaYyana/koHua apxuesos

CTpykTypa npefHasHa4eHa Ans YTeHUa AaT Ha4Yana/oOKoHYaHUs apXMBOB NapameTpoB.

piterflow.pro-solution.ru | pwf@pro-solution.ru | 8 800 511 88 70
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MUHYTal cekyHaa

MapameTp Anpec Tun Loctyn MpumevaHue
[ara Ha4yana AY, 2676 unsianed shart R/IO Mnagwui 6anT, geds: 1-31
AeHb/MecHL, 9 Crapwwuii bait, mecay: 1-12
[ata Ha4ana AY, " Mnagwwia BairT, rog muxyc 2000
rog/Hac 2677 unsigned short R/IO Crapwwi Bait, vac: 0-23
[ara Ha4yana AY, 2578 unsianed short RIO Mnagwui 6ant, mudyTa: 0-59
MUWHYTa/cCeKyHaa 9 Crapwmi baiT, cekyuaa: 0-59
[arta Hadana AC, . Mnagiwnin BanT, geHs: 1-31
AeHb/MecsL ik ursigned short RIO Crapwui Bait, mecaw: 1-12
[Oarta Hadana AC, 2680 unsianed short RIO Mnagwui 6aiT, roq muuyc 2000
rog/qac 9 Crapwwn bair, vac: 0-23
[ata Hadana AC, 2681 el RIO Mnagwinia BairT, muHyTa: 0-59
MUHYTa/ cekyHna 9 Craplwwi BaiT, cekyupa: 0-59
Oara Ha4ana AM, 2582 unsianed short RIO Mnaguni BanT, gedes: 1-31
feHs/MecsL 9 Crapwwn bait, mecay: 1-12
[ara Ha4ana AM, . Mnagwwia BairT, rog muxyc 2000
rog/Mac 2683 unsigned short RIO Craplwui BaiT, yac: 0-23
Oara Ha4ana AM, 2684 unsianed short RIO Mnagwui Bant, muHyTa: 0-59
MUHYTa/ cekyHaa 9 Crapwwun bair, cekynaa: 0-59
[ara Ha4ana AW, 0685 RS i RIO Mnagwuin 6ait, geds: 1-31
AeHb/MecsL 9 Crapwui bait, mecaw: 1-12
Oara Havana AW, . Mnagwuin Bait, rog muuyc 2000
rog/vac 2686 unsigned short RO Crapwwun baiT, vac: 0-23
[ara Ha4ana AW, . Mnagwinia BairT, muHyTa: 0-59
MUHYTa/ cekyHna il unsigned short RIO Crapwwi 6aiT, cekyupa: 0-59
[ara okoH4YaHwA AM, 2688 unsianed short RIO Mnagunin Bant, gedes: 1-31
AeHb/MecHL, 9 Crapwwun bait, mecay: 1-12
[ata okoH4aHKA A4, . Mnagwwia BairT, rog muxyc 2000
rog/Mac 2689 unsigned short R/IO Crapwwi BaiT, vac: 0-23
[ara okoHYaHuA A4, . Mnagwuil 6aidT, muHyTa: 0-59
MUHYTal cekyHaa 2690 unsigned short RIO Crapwwun bair, cekynaa: 0-59
[ata okoHdaHua AC, . Mnagiwnin BanT, geHs: 1-31
AeHb/MecsL Sil unsigned short RIO Crapwui baiT, mecau: 1-12
[arta okoHyaHua AC, . Mnagwuin Bait, rog muuyc 2000
rog/vac 2692 unsigned short RO Crapwwn bair, vac: 0-23
Oarta okondaHua AC, n Mnagwiwin BaiT, muxyTa: 0-59
MUHYTa/ cekyHna 2603 ursigned short RIO Craplwwi baiT, cekyHaa: 0-59
[ara okoHYaHuA AM, . Mnapwui 6anT, ges: 1-31
AeHb/MecHL, 2694 unsigned short RO Crapwwun bait, mecay: 1-12
[ata okoH4aHua AM, . Mnagwwnia BaiT, rog muxyc 2000
rog/Mac 2695 unsigned short RIO Crapuwui BaiT, vac: 0-23
Oarta okoH4aHws AM, . Mnagwuin Bant, mudyTa: 0-59
MUHYTal cekyHaa 2696 unsigned short R/IO Crapwwun bair, cekynaa: 0-59
Oarta okondaHua A, n Mnagwwit BanT, geHs: 1-31
AeHb/MecsL, S unsigned short RO Craplwi BaiT, mecau: 1-12
[ata okoHYaHuA AW, . Mnagwuil 6aiT, roa Mmuiye 2000
rog/yac 2698 unsigned short RIO Crapwwn bair, vac: 0-23
[ata okoH4aHua AW, . Mnagwnia Bait, muxyTa: 0-59
MUHYTa/ cekyHna 2609 ursigned short RIO Craplwwi baiT, cekyHaa: 0-59
[ara cBpoca apxusa, . Mnapwui 6anT, ges: 1-31
AeHb/MecHL, 2700 unsigned short RO Crapwwun bait, mecay: 1-12
[arta cBbpoca apxuea, n Mnagwiwia BaitT, rog muxyc 2000
rof/Mac 2701 unsigned short R/IO Craplwui BaiT, vac: 0-23
[ara cBpoca apxusa, 5700 unsigned short RIO Mnagwuil 6aidT, muHyTa: 0-59

Crapwwn baiT, cekyuaa: 0-59

nycT

NMPUMEYAHWE! 3uayenne 255 Bo Beex Nonax AaThiBpeMeHM ANA apxvuea onpedenéHHoro TMNa roBopaT O TOM, YTD apxue
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4.3.2 Ungpopmarus 06 uHOeKcax apxusoes napamMempos

CTpykTypa npeaHasHadYeHa ans YteHns cnyxebHon nHopMaumy 0 BEAEHUU apX1BOB.

MapameTp Agpec Tun Ooctyn Mpumeyanne
[ara cbpoca apxuea, . Mnagwwin BanTt, geds: 1-31
neHsimecsy 2708 unsigned short RO |Crapumii Gair, mecsiy: 1-12
[ara cBpoca apxuea, ; Mnanwwmit 6aiT, rog MuHyc 2000
rog/4ac b unsigned short RIO Crapwwit BaiT, vac: 0-23
[ara cbpoca apxuea, . Mnagiwin Bant, mudyTa: 0-59
MUHYTa/ cekyHaa 2719 unsigned short R/O Craplwi baiT, cekyHaa: 0-59
g = ; MakcumansHoe KONUYECTBO 3anucei ANA apxusa
Makc.kon-so 3anucen (AY) 2711 unsigned short R/O e
B nwanasode 0-«Makc. KonM4ecTeo sanucens,.
: OaHavaeT Homep 3anucw, B KoTopeli Byaer
Vipexke sanueu (AY) 27z unsigned short R/O NpoM3BeeHO COXPaHEHWE apXMBHON MHhopMauuKy B
cnenylowun pas
Paamep sanucu, Baiit (AY) 2713 unsigned short R/O Paamep zanucu, (bait)
But 0. MpHUHUMAaET 3HaYeHus:
MpuaHak 3akonby. (AY) 2714 bit field RIO * 0-apxuB eLue He sanonke; )
s 1— apxve 3anonHeH 1 coxpaHeHue HOBOW 3arucu
BbI3LIBAET CTUPAHUE CAMON CTApPOW 3anKucK
Peaeps 2714 bit field R/O Butel 1-15
Make.kon-8o 3anuceid (AC) 2715 unsigned short R/O MakCUMANLHOB KONUMBCTRO SAMHCAM AANA BpXMBA
[aHHOro TMna
B awanazoHe 0-«Makc. konuyecTeo 3anuceis,.
. OaHaqaeT Homep 3anKcu, B KoTopkii Byaer
WiHpte samcu (AC) 27ig unsigned short RIO NpoM3aBeeHo COXPaHEHWE apXMBHON MHhopMaUuK B
crnenywwuin pas
Paamep sanucu, Baiit (AC) 2717 unsigned short RO Paamep zanucw, (baiit)
But 0. MNpruHUMAEET 3HAYEHUA:
MpwaHak aakonbu. (AC) 2718 bit field R/O Ot BTl e [ .
e 1— apxvB 3anonHeH 1 coxpaHeHue HOBOW 3arnucu
BLI3LIBAET CTUPAHWE CaMOil CTapCi 3anucu
Peaepse 2718 bit field RO Butel 1-15
Make.kon-8o 3anuceid (AM) 2719 unsigned short R/O TR e 2 LR B T AR ) (L
[aHHoro Tuna
B auanasoHe 0-«MaKc. KONUHECTBO 3anuceis,.
. OaHavaeT HoMep 3anucK, B KoTopeli BygeT
Wkpekc sanucy (AM) 2720 unsigned short RO NpoM3aBeaeHO COXPaHEHWE apXMBHOIN MHopMaLmrK B
cnenyouui pa3s
Paamep sanucu, Bait (AM) 2721 unsigned short R/O Paamep zanucw, (Baiit)
But 0. MpHUHUMEET 3HAYEHMA:
MpuaHak 3akonbLL. (AM) 2722 bit field RO * 0-apxue ewue He 3anonken; }
e 1— apxWB 3anonNHeH 1 COXpaHeHue HOBOW 3arucu
BbI3LIBAET CTUPAHWE CAMOid CTAPOH 3anucu
Peaeps 2722 bit field R/O Butbl 1-15
. . MakcumanesHoe KoNUYecTBo 3anucei AnA apxumea
Makc.kon-so 3anuceid (AK) 2723 unsigned short R/O [aHHOrO THNa
B auanasoHe 0-«Makc. KONUHECTBO 3anuceis,.
. OaHavaer HoMmep 3anucw, B KOTopeli Byaer
Ll e S unsigned short RO NpoU3BeeHO COXPaHeHWe apXMBHOIN MHopMaLmuK B
crnenyoui|i pa3s
Paamep sanucu, Bait (A1) 2725 unsigned short R/O Paamep 3anucw, (bant)
But 0. MpuHUMaeT 3HaYeHus:
Mpwanak 3akonsy. (AK) 2726 bit field RIO il U i L .
e 1— apxuB 3anonHeH 1 coXpaHeHue HOBOW 3arucK
BbI3kIBAET CTUPAHWME CAMOIA CTAPOH 3anncK
Peaeps 2726 bit field R/O Butbl 1-15

4.3.3 Tun yumaeMbix OaHHbIX

HekoTopble AaHHbIE MOXHO NOMY4YUTh M3 NpMBOopa TONBbKO BLIMNOMHWB CNeuMansHyl0 NocNeaoBaTensHOCTb
3anpocoB. Hanpumep, aT0 KacaeTcs YTeHUs apxuBoB. [py oMol onepaLMmn 3annucK perMcTpoB cucTeMa
BEPXHEro ypoBHA coobulaeT npnbopy, kakue UMEeHHO faHHble OHa cobupaeTes YnTaTth. Hanpumep, «apxus
Jacoeoi 3a 21.04.2011 14:00:00». [lanee cucTemMa BepXHEro YPOBHS YWTAET UHTEpPecylole ee AaHHble
M3 agpecHoro NpoCTPaHCTBa, COOTBETCTBYIOLIEro 3anucaHHoMy TWny AaHHbIX (4TeHue peructpos). B
MOMEHT MOMy4eHUs 3anpoca Ha YTeHWe Npubop roTOBUT faHHbIe, DydepupyeT ux, U nepegaeT cucteme
BEPXHEro YpoBHA. T.0. YTEHUE apXWBHbIX AaHHbIX BbIMMAOWT Kak HECKONbKO nocnefoBaTenbHbIX Cepuil

onepawuii «3an1ce PerucTpoB, YTEHWe PEricTPoB».
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TB7

OnucaHue npoTokona obmeHa

c.26

NMPUMEYAHWE! Crpyktypa «Tvn YnTaembix AaHHLIX» AOMKHA MEMONb3OBATLEA CMGTEMON BEPXHErD YPOBHA NPK YTEHWMW
apxvBa NapameTpoB, apXWBOB M3MEHEHMI Ba3bl AAHHBIX, AAMWHWUCTDPATUBHLIX COBLITHI M AWArHOCTMK

MapameTp

Anpec

Twun

Doctyn

Mpumeuanne

[ata: feHs, Mecsal

99

unsigned short

R/W

Mnagwwin BanTt, geds: 1-31
Crapwui bait, mecaw: 1-12

Oara: rop-2000, vac

100

unsigned short

R/W

Mnaawwnia Bait, rog muxyc 2000
Crapwwn baiTt, vac: 0-23

Bpems: MuHyTa, cekyHaa

101

unsigned short

R/W

Mnagiwin Bant, mudyTa: 0-59
Crapwui bair, cekyHpa: 0-58

Twn apxuea

102

unsigned short

R/W

MpUHAMaET 3HAYEHURA:
» 0 - yacoeoW apxwe;
® 1 - CYyTOMHBLIW apxXuB;
® 2 - MECAYHBLIR apXuB;
® 3 - UTOrOBLIA apPXUB;

Homep aanucu

103

unsigned short

R/W

OanavaeT HoMep 3anuekn Ans YTeHus. Mpu YTeHun
BCMHXPOHHBLIX apXUBOB W3AMEHAETCHA OT HYNA A0
«MAKCHMANLHOE KONWYECTBO 3anncer B apxuee - 1»
(eM. «ApPXHBHbIE 3ANMCH ACUHXPOHHBLIX ApXUBOB»).
Takke naHHOE None UcnonkayeTca Ana
TexHonorudeckoro 4tenns flash-namati

Peaeps

104

unsigned short

R/W

He ucnonsayercs

NMPUMEYAHWE! Mpn yTeHnn 4acoBoro, CYTOHHORO, MECAYHOMO, W MTOrOBOFO ApPXWBA CMCTEMa BEPXHEro YPOBHA AOMKHA
YCTaHOBUTL nona «[lata:...», «Bpema:...», a Tawke «TMN apxvBa» B JONYCTUMbIE 3HAYeHUR (HeoBxoaumo
BLINONHWTE ONEpaLMio 3anucuk perucTpos). Mone «Homep 3anucu» npuGopom WrHopupyertcs. Mocne atoro
HYKHO BBINOMHUTEL YTEHWE PErtcTPOB MO aApecy, 3aBUCALLEMY OT BbIBpaHHOro TMNa apxmea (cM. «ApxvBHan
3anMch (YACOBON, CYTOMHbIN, MECAYHBIA ApXMBbLI)» U «ADXMBHAA 38NMCh (MTOTOBLIA ApXWB)x).

NMPUMEYAHMUE!

Mpu 4TeHW apx1Ba amMeHeHWn 6asbl AaHHLIX, AapXMBA aAMUHUCT PATUEHBIX COBLITMI MW AMArHOCTUMECKOTO
apxvBa cMCTeMa BepXHero YPOBHA [LOM¥HA YCTAHOBMTL TOMBKO None «Homep 3anucus» B AOMyCTUMOE Ans
[AHHOro TINA ApXMBA 3HAYEHWE (CM. «APXWUBHBIE 3aNWUCKH ACUHXPOHHBIX APXMBOB») (HEOBXOAMMO BEINONHWUTE
OnepaLuio 3anucK perueTpos). OcTankHble Nons NpUBoPoM UrHopupyioTes. Mocne 3Toro Hy:KHO BLINOMHWTL
YTEHME PEerMcTpoB NO ajpecy, 3aBucsAlleMy OT BbiGpaHHOro TWna apxvBa (CM. «ApXMBHbiE 3anKch

ACMHXPOHHBIX APXWUBOB» ).

4.3.4 ApxueHan 3anuck (Yacoeol, cymoyHbil, MecAYHbLIU apxuebi)

CTpykTypa npegHasHaveHa AR YTeHWs 3HAYEHUA apXWBHLIX NapameTpoB W3 YacoBOr0, CYTOYHOrO W
MECSIYHOrO apX1BoB. [N Nony4YeHnsi apxvBHOW 3anucK Heobxoanmo coobumTe NpuBopy 3a Kakyto AaTy u
13 KaKOro TUNa apxvsa HeoBXoarMO W3BNEKATE AaHHbIe (CM. « TUM YUTAEMbIX AAHHBIX»).

MNapametp ne Apgpec Tun Ooctyn Npumeyanune
[lara: neHsluecsi i;:;g gg:’g unsigned short | RIO g:a?m“‘l:'ﬁmﬁﬁ:;hf:::ﬁuu‘ﬂa
[ara: rog/ac iggg gg:? unsigned short RO gl:aaﬁqﬁ:ﬁﬁﬁﬁ:ﬂ.:gg EZ?GEGUD
Temnepatypa ig;g ;gig::mg:gizgg float R0 |(*C)

[lasnexne i;:;g ;gig::::g:gizgg float RIO  |(MMa)

OBtem =22 ;ggg:m:g:gi:g: float RO |(w)

Macca i‘;gg ;gig::mg:gizgg float R0 (1)
o .

o o TR RO |C)
= =

i 20 | sreosmrionos | 1od Ro_|(0)

o R R T

d R Ro_|(C)

aM N T TR R0 |m

ars N — ST RO |ran
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TB7 OnucaHue npoTokona obmeHa c.27
Napametp ne Apnpec Tun Doctyn Mpumeyanue
22.20 T106+(NTB™18)+12
Q2 <2.20 2790+(N18"18)+12 float RIO | (T
22.20 7106+(NTa*18)+14
Qr <2.20 2790+(NTe"18)+14 fioat RO [iTAx)
= + o +
BHP ;g:gg ;ggé::g,;‘ g“g unsigned short | RIO | (W)
22. + *18)+ )
BOC :;gg ;;gg ém:,j‘ g; n E unsigned short R0 ()
an iﬁiﬁg g; Sg float RIO (M KkBT*)
Mnagwwia bait, Tpyba 1
CrapLumi bair, Tpyba 2
ButoBan macka. NpUHUMAEeT 3HaYeHns:
29 90 7162 s 0-HC otcyTcTeyer;
s 1-HC npucytcreyer
MNopagok Gut:
* But 0 — HC t<min;
HC no TpyGe 1/2 unsigned short RO ¢ BuT 1 — HC t>max;
s BuT 2 — HC Heucnp. gatymka t;
® BuT 3 — HC P<min;
e buT 4 — HC P>max;
<2.20 2828 * BUT 5 — HC V<min;
¢ but 6 — HC V>max;
¢ BUT 7 — HC Heucnp. unu otcyT.
nuradua BC
=2.20 7163 Mnapwwia bair, Tpy6a 3
HC no TpyGe 3/4 unsigned short RO |Crapwwii 6aiir, TpyGa 4
<2.20 2829 Cm. «HC no Tpy6Ge 1/2»
=2.20 7164 Mnapwwia baiir, Tpy6a 5
HC no TpyGe 5/6 unsigned short RO |Craplwit Baiit, Tpyba 6
<2.20 2830 Cm. «HC no Tpy6e 1/2»
=290 7165 Mnagwwii Gaiit, TpyGa 7
HC no Tpybe 7 unsigned short R/O  |Crapwwin 6air, ucn-ca ans AB
<2.20 - Cm. «HC no Tpy6e 1/2»
Crapwwuit BaidT peructpa. Butoeas
MacKa COCTOAHUIA ABYXNO3MLMOHHBIX
22.20 7185 Bxoaoe. Mopsagok BKT:
« but 8 — [IB1;
« but 9 — [1B2;
s bit field R/O « But 10 - OB3;
s but 11 — [1B4;
<2.20 - e buTbl 12-15 — He ucn-cy;
BuWT ycTaHOBNEH, eCNu OH
aKTMBMPOBANCA B TEHEHHE OTHETHOID
MHTepeana
ButoBan macka. NpUHUMAET 3HaYeH!s:
+ 0-HC otcyTcTeyerT;
+ 1-HC npucyTtcTeyet
Mopagok Gut:
22.20 7168  But 0— HC no dt;
e But 1 = HC no dM;
e buT 2 — HC no Qts;
o buT 3 — HC tx<min;
HC no TB1 unsigned short RO s but 4 — HC tx>max;
* BuUT 5 — HC Heucnp. gatymka tx;
* But 6 — HC tHB<min;
s But 7 — HC tHe>max;
<220 2831 e buT 8 — HC Heucnp. natunka the
e BuT 9 — HC no Q12;
¢ BuT 10 — HC no Qr;
¢ BuT 11 — HC no Px<min;
¢ but 12 — HC no Px>max
22.20 7167 )
HC no TB2 520 5832 unsigned short RO  |Cm. «HC no TB1=»
HC no TB3 i;;g - 7168 unsigned short RO |Cm. «HC no TB1»
Mnagwmia 6ait, Hanu4ve HC
ButoBan macka. MNpUHUMAET 3HAYEHURA:
22.20 768 e 0-HC otcytcteyer;
HC no AN unsigned short R/O * 1-HC npucyTeTBYeT
Mopagok But:
« 0— HC no AnN<min;
<2.20 2833 ¢ 1 — HC no ON>max
Crapwmwii Baiit, He ucn-cs
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TB7 OnucaHue npoTokona obmeHa c.28
MapameTp ne Apnpec Tun foctyn MpumeyaHune
ButoBan macka. MNpuHUMaEeT 3HAYEHURA:
o But 0 —"[0", HaxaTue KHOMKK
«ocTyn»;
o BUT 1 —"OTKN.NUT.", OTCYTCTBME
CETeBOro NUTaHWs;
s But 2 - "LB", HWMaKoe HanpskeHuwe
22.20 7170 Batapeu;
o but 3 —"Restart", nepesanyck
npoweccopa;
* BuUT 4 —"YP", yCKOpEeHHLIN pexum;
« but 5 - "BR", pecypc barapeu
BrM30K K OKOHHaHHIO;
* but 6 — "lMNepesog 4acos", nepesog
4acoe;
s But 7 —"LCD", skniovenue
NOACBETKA AUCNNes;
MpWaHaky cobbITUi unsigned short R/O * buT 8 — "Key", Hawartve Knasuatypbl:
* buT 9 — "Mdb", obpaweHne no ceTtu;
e but 10 — "AL", curHannsauws;
¢ BuT 11 — "MIH", nameHeHue HACTpoeK
(BbINO U3MEHEH e HACTPOEK,
NPUBOARALLEE K MAMEHEHWID
KOHTPOMNBHOM CYyMMLI);
<2.20 2834 o BuT 12 — "K', KannbpoBku
paspeLleHs;
e buT 13 — "SD", mcnonbaosavue SD
KapTel
o but 14 — "USB", ucnone3osaxue
usB
+ but 15 — "OMNC", genaccuealms
Bartapeu (TexHonoruieckas
onepauua nogaepxaHua barapeu B
paboqem CoOCTORHMK).
22.20 7N )
Peaeps 220 5835 unsigned short R/O
Onut.paBoTel no 22.20 7172 ,
ceTn —5.50 5836 unsigned short RO |(MuH.)
Onut.pabotsl 22.20 73 .
AMennen 550 5837 unsigned short RO |(Mun.)
OnuT.oTcyT.cet.nura |22.20 7174 )
- ~5.50 5838 unsigned short RO |(MuH.)
22.20 7175+(NTe*2)+00 Butel 0-7. NpUHUMAEET 3HAYEHKA:
AxtueHan Bl bit field R/O ¢ O-aktueHa BO1;
=2.20 2839+(N1e*2)+00 « 1-akTusHa BO2
22.20 T175+(Nte*2)+00 . BuTil 8-15. aHa4veHne
S <2.20 2839+(N18"2)+00 pitifieks RIO | onurypaimonnoro napametpa G
22.20 T175+(Nte*2)+01 e BuTel 0-7. aHa4veHwne
KT3TB <2.20 2839+(Nte*2)+01 bit field R/O KoH(UrypaLumoHHoro napamerpa KT3
22.20 T175+(Nte*2)+01 - BuTbl 8-15. aHadveHue
SPTTB <2.20 2839+(N1e*2)+01 bit field R/O koHdpury paLmMoHHoro napametpa ®PT
ButoBas macka. [pUHUMaEeT 3HaYeHHs:
® but 0 — «ALMT»;
22.20 781 o BUT 1 — «ALN2»;
* but 2 - <EEPROM?»;
Ann.Hencnp unsigned short RO * But 3 - <EEPROMw=;
® BUT 4 - «lut.pnar.»;
<2.20 2843 * But 5+ «RTC»;
o BuT 6 - «CLK»;
Tonbko ans MNB22.00
22.20 7182 .
KCH ~5.50 5844 unsigned short RO |[Tonbko ana MNB22.00
29 90 7183+(Ne*1)+00 Butel 0-7. 3Ha4eHne
Men. tx bit field R/O ifﬂ”:ﬁﬁ{m”“"““m napamerpa
<2.20 2845+(Nte*1)+00 Tonsko ans NB22.00
BuTel 8-15. 3HaveHne
=2.20 T183+(Nte*1)+00
Vien. tie bit field RIO ﬁ”:ﬁ":gﬂa”m“”m napamerpa
«2.20 2845+(Nte*1)+00 Tonkko ans MB22.00
MpuaHaku nycTom - Butel 0-7. BuToBan Macka. MpuHuMaeT
TpyGH 22.20 7186 bit field RIO | e cenms:
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TB7 OnucaHue npoTokona obmeHa c.29

MapameTp ne Appec Tun foctyn MpumeyaHune
+ 0-CUTYyauMs oTCYTCTBYET,
s 1-CUTyauma npucyTcTeyeT
<2.20
Homep Buta cooTeeTcTByeT Homepy
TpYyBbI
buWThl 8-15. butoBas macka. I_IpHHthaET
22.20 7186 3HaYeHuA:
MpwaHaku pesepca bit field RO * 0-Curyauua orcyrcrayer,
* 1-Cutyauuna npucyTcTeyer
<2.20 - Homep 6uta cooTeeTcTByeT HoMepy
TpYGbI
Butil 0-7. Butoean macka. MNMpuHuMmaeT
=2.20 7187 AHAYEHWA:
CobuiTue peesepca bit field R/O * 0-Curyauus otcyrerayer,
* 1-CuTyauus npucyTcTeyer
<2.20 Homep BuTa cooTeeTcTByeT HOMEpy
TpyBbI
22.20 7187 L
Peaeps .20 5848 bit field R/O  |BuTbi 8-15.
22.20 7188
=
Qecym =550 5849 float RO |(FOx), Tensko ana NB22.00
BuToBan macka.
=2 20 7190 ® butsl 0-1 - aHavyeHwne no TB1
® BbWThl 2-3 - 3Ha4eHne no TB2
Men.Qeym unsigned short RO ¢ BuTbi 4-5 - aHaveHwe no TB3
ADaHUT 3Ha4eHne KoHdWry paLMoHHOro
<2.20 2847 napametpa «Wcn.Qecym»
Tonbko ana NB22.00
[NpumeyaHme:
- 3anuchb BWAaA «---» 03HA4aeT, 4To NapameTp OTCYTCTBYeT
- NTp oaHa4aeT Homep Tpybbl U nameHaeTca B ananaaode 0+6 ana MNB=2.20 n 0+5 ana MNB<2.20
- NTB 03Ha4aeT HoMep TENNOBOro BBOAA W M3MeHseTcs B AnanasoHe 0+2 ansa MNB=2.20 u 0+1 ana
nBe<2.20
- npu paboTte c npuBopamu, UMmetow M NB=2.20 BO3MOXHO YTeHWe napamMeTpoB, pasMeLLeHHbIX
no agpecam ansa NB<2.20. B atom cny4ae, B Uensax coxpaHeHWs MakcUmanbHOW COBMECTUMOGCTH,
B Mpouecce YTeHWs NpPou3BoAWMTCA npeobpa3soBaHWe CTPYKTYp AaHHbix MNB22.20 K cTpykTypam
MB<2.20, 4To MOXET NPUBOAMTL K NOTEPSAM 3HAYUMMON MHdopMaLmMK

4.3.5 ApxueHas 3anuchk (Umozoekill apxus)

CTpykTypa npegHasHadeHa ONS YTEHWS 3HaYeHWI apXWBHLIX MapameTpoB W3 YacOBOro, CYTOYHOro U
MECSIHHOro apxvBoB. [Ins Nony4YeHus apXMBHOM 3anucK Heobxoaumo coobLunTe NpUBOPY 33 Kakyo AaTy u
13 apX1Ba Kakoro TMna Heobxoanmo naenekaTb AaHHble (CM. « TN YMTaeMblx AaHHbIX» ).

Mapametp ne Appec Tun HocTtyn Mpumeyanue
pers ontee 55 oo | rsndshon | RO [Rott i oy
Oonem wr 2870+ (Nep'8)+0 double RIO ()

Macca i‘;gg gggg:t::g,g;:: double R0 (1)
dM = ngg:ﬁ:g;g;ﬁg double )
2 iﬁjﬁg ;g?g:i:::gg;:: double RO |(Fx)
Q12 iﬁjiﬁ ngﬁjﬁﬁ:ggg;z: double RO |(T/x)
o o 0 i Ml el
BHP i;;g ;gfg:%:::gg;::g unsigned short | RIO (1)
BOC iggg ;g?g :Emg:gg;::; unsigned short RO |(4)
TVmin i;;g ;g?g:%::::gg;::g unsigned short RO |(4)
TVmax iggg ;g?g :%:I::gg;: :g unsigned short RO [(4)
Tdt i;;g ;g?g:%ﬁ:::;g;:;ﬁ unsigned short RO [(4)
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OnucaHue npoTokona obmeHa c.30
=2.20 T362+(NTB"23)+21 ]
TGes nut. .20 2018+(N18-23)+ 21 unsigned short R0 |(4)
22.20 T362+(N1B"23)+22 .
THeucnp. 520 2018+ (N1e°23)+ 22 unsigned short RO [(4)
=2.20 7431 a "
an —520 5964 double RO (M7 kBT*)
Onut.paboTel No 22.20 7435 .
falamen 520 5968 unsigned long R/O (MMH.)
Onut.paBoTel 22.20 7437 .
nucnnes .50 5570 unsigned long RO (MMH.)
Onut.oTtcyT.cet.nura (22.20 7439 .
e 590 5972 unsigned long R/O (MMH.)
=290 7441+(NT8*2)+0 » BuTbl 0-7. MNpUHUMAET 3HAYEHWA:
AxTveHan B bit field R/O ¢ O-aktueHa BO1;
<2.20 2974+(NT8*2)+0 « 1-akTusHa B2
22.20 T441+(N1B*2)+0 - BuTbl 8-15. aHa4eHne
cuTB <2.20 2974+(N1e*2)+0 bit field R/O KoHGMrypauMoHHoro napametpa CH
=2.20 7441+(Nta*2)+1 e Butel 0-7. aHaveHwne
K13 T8 <2.20 2974+(N18°2)+1 bit field RIO | condurypaimonnoro napamerpa KT3
=2.20 T441+(NTB*2)+1 - BuTel 8-15. aHadeHne
@PTTB <2.20 2974+(NTa"2)+1 pltifickd RO | orburypaimontoro napamerpa OPT
Butoean macka. MNpuHUMAaeT 3Ha4eHnsA:
e but 0 —"0", HaxaTne KHOMKK
«docTyn»;
o BUT 1 —"OTKN.NUT.", OTCYTCTBME
ceTeBoro NUTaHWsA;
s But 2 - "LB", HMaKkoe HanpsKeHue
7447 Batapew;
s but 3 —"Restart", nepesanyck
npoueccopa;
o BUT 4 —"YP", yCKOPEHHBIA pesum;
« but 5 - "BR", pecypc Garapeun
BrN30K K OKOHYAHKIO;
* but 6 — "MNepesog 4acos”, nepesog
Yacos;
e But 7 —"LCD", sknioqenue
NOACBETKW ANCTNER;
MpuaHaku cobbITHIA unsigned short * BuT 8 — "Key", HamaTie KnasWaTyphi:
o but 9 - "Mdb", obpaweHre no ceTu;
o But 10 — "AL", curHannsaums;
* BuT 11 — "MIH", nameHeHue HACTpoEK
(BLINO U3MEHEHIME HACTPOEK,
MPMBOSSALLEE K WAMEHEHWIO
KOHTPOMNBHON CYyMMEIL);
2978 o But 12 - "K", kanwBposku
paspeLLeHs!;
« but 13 - "SD", ucnonbaosanne SD
KApThI
o But 14 — "USB", ucnonesosaxue
usB
e But 15— "[MC", aenaccusalma
Batapewu (TexHonoru4eckas
onepauuwa nogaepxaqus batapen 8
paboYem COCTORHMK).
7448 )
KCH 5979 unsigned short Tonbko ans NB22.00
22.20 7449+(N1e™)+0 EGH: blmu-?kasm%qi}:;;eo napameTtpa
Men. tx bit field RO «M;ﬁ D:{p LMOH pamerp
<2.20 2980+(N1B*1)+0 Tonbko anst NB22.00
BuTel 8-15. 3HaqeHne
=2.20 7449+(Nte*1)+0
Vien. tie bit field RIO ﬁ”{fﬁ":gﬂau“c’"”m napamerpa
<2.20 2980+(Nte*1)+0 Tonbko ans MB22.00
BuTtoBan macka.
22.20 7452 ® BUTLI 0-1 - 3Ha4eHwe no TB1
¢ Butsl 2-3 - a3HaveHwre no TB2
Men.Qeym unsigned short RO ¢ BuTbl 4-5 - 3HaveHwe no TB3
XpaHWT 3HaYEHWNEe KOHMWUIypaLMOHHOMO
<2.20 2982 napametpa «Men.QoyM»
Tonsko ans NB22.00
22.20 7453 ]
Peaeps ~5.90 5083 unsigned short R/O  [Toneko gna MB22.00
TnycTok Tpybel i;;g ?:4--514+[Nm 2)+0 unsigned short RO |(4). Tonkko gns MNB22.00
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OnucaHue npoTokona obmeHa

c.31

Tpesepca :22‘33 7-15:4+fNTB 2+ unsigned short RO |(4). Tonkko ana NB22.00
22.20 7460
=
Ceym 520 29 double RO |(MDx). Tonsko ansa NB=2.00

[NpumeyaHue:

MB<2.20

- 3anuck BUAOA «---» 03HAYAET, 4TO NapameTp oTCyTCTBYeT
- NTp o3Ha4aeT Homep Tpybbl U MameHaeTca B aanasoHe 0+6 ana MNB=2.20 u 0+5 gna MNB<2.20
- NTB 03Ha4aeT HoMep TENNOBOro BBOAA M M3MeHsAeTcs B AnanasoHe 0+2 ana MNB=2.20 n 0+1 ana

- npu pabote ¢ npubopamu, umerownmu MNMB=2.20 BO3MOKHO YTEHWE NapamMeTpoB, pasMeLleHHbIX
no agpecam ana MNB<2.20. B atoMm cny4ae, B Lenax coxpaHeHna MakcWMansHoiW COBMECTUMOCTH,
B Npouecce YTEHWs Npou3BOOMTCA npeobpasoBaHue CTPYKTYp AadHblx MMB22.20 k cTpykTypam
MB<2.20, 410 MOXET NPUBOAWTE K NOTEPAM 3HAYMMOW MHOpMaLMN

4.3.6 Undpopmauus 06 acCUHXPOHHLIX apxueax

CTpykTypa npegHasHadeHa Ans dTeHus wHdopmauuu o6 apxvse UaMeHeHui Ba3sbl OaHHbIX, apxuse
COBbITWIA U QMArHOCTUHECKOM apxXuBee.

MapameTp

Appec

Tun

OocTtyn

MpumeyaHue

Makc. kon-so zanucen

2996 +(Napx*4)+0

unsigned short

R/O

MakcumanbHoe KoNWMYecTBo 3anucei ans
apxXKBa AaHHOro Tuna

MHaeke sanucK

2996+(Napx*4)+1

unsigned short

R/O

B auanasoHe 0-«Makc. konu4ecTso
sanuceii»,. O3HaqaeT HoMep 3anuck, B
KOTOpbIA ByAeT NpoM3BeaeHo coxpaHeHue
apXWMBHO#MR MHhOPMALMK B CReayloLWi pas

Paamep sanucu, Bait

2996+(Napx*4)+2

unsigned short

R/O

Paamep sanucu, (6anr).
Ons MB22.20 kK nony4eHHOMY 3HAYEHMIO
Haao npubasnTe 4

MpraHak aakonsLU.

2996+(Napx*4)+3

bit field

R/O

But 0. NpUHUMAET 3HAYEHWA:
» (-apxue elle He 3anonHeH;
* 1— apxuvB 3anonHeH W coxpaHeHue
HOBOW 3aM1CK Bbl3bIBAET CTUPaHWe
CamMon CTapon 3anvcu

Peseps

2996+(Napx”"4)+3

bit field

R/O

Butbl 1-15

MNpumedaHue:

- Napx — Homep apxuea, nameHsowwinca B avanasoHe 0-2, roe 0-AWB[, 1-AAC, 2-All

4.3.7 ApxueHsbie 3anucu acUHXPOHHbLIX apXxueoe

CTpykTypa npegHaszHadeHa Ons YTeHWs 3anvucel apxvea MameHeHWr Basbl AaHHbIX, apxuea coBbITUiA 1
AMarHoCTUYecKkoro apxuea. BO3MOXHO 4YTeHWe cpa3y HeCKOMbKUX apXvBHbIX 3anucei. B atom cnydae
CHCTEMA BEPXHEr0 YPOBHSA YKa3blBaeT WHAEKC NepBOM Xenaemoi 3anvcy (cMm. Tvn YMTaemblx AaHHbIX) U
3anpaluvBaeT KONMYeCTBO PErMCTPOB, cooTBeTcTByOWee 1, 2, 3...N 3anucam.

MNapametp ne Appec Tun Ooctyn Npumevanune
AWB[ Oara: =22.20 8236 ) Mnagwwia Bant, gede: 1-31
neHbiMecsLl <2.20 3028 unsigned short | RIO |60 it 6aiiT, Mecait: 1-12
A =2.20 8237 . Mnapwmwia Gairt, rog MmuHyc 2000
AVIB[l Bara: ranfiac |2 5 3029 unsigned short | RO |0 0 wia Gaiir, vac: 0-23
. 22.20 8237 ) Mnagwwia Bant, MmuHyTa: 0-59
AMB[ fata: mun/cek 550 3030 unsigned short R/O Craplumii 6aiir, cekynaa: 0-59
=2 90 8239 Butel 0-8. YCNOBHbIA KOA, COBBITHA UMK
AlBO bit field RO |H@umenoBanne napamerpa,
Cobuitue/lapameTp | .2 2p 3031 BbLI3BABLUEr0 CO34aHUe apXUBHOM
3anncu
Butel 9-11. KOHTEKETHO 03HAYaeT HoMep
=2.20 8239
- TENNoBOro BBOAA MNK TPyBbl, B KOTOPOM
AMB[ Ne TB/TpyGel 220 3031 bit field R/O NPoM3oLINO M3MEHEeHWe napaMeTpa
: (tTonkko ans AMB[)
22.20 8239 M
AMB[ Peseps bit field RO |BuTbl 12-14
BA P <2.20 3031
BuT 15. Homep Baasl 4aHHbIX, B KOTOPORA
22.20 8239 NPoKM3oLLNO W3MEHEeHWe napaMeTpa
. (tonsko ana AMBM). NpuHUMaeT
ABAO BO bit field R/O aHAYSHAR:
<2.20 3031 « J-aktuena BOA;
e 1-aktuexa B2
22.20 8240 unsigned char[4] RO
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MoxeT BbITb NpeacTaBNEHD
AMWB[ Crapoe <290 3032 PA3NUYHEIMK TUNAMK AaHHBLIX B
3HAYeHWe 3aBMCHMOCTH OT U3MEHEHHOMD
napameTpa
MoxeT BbITb NpeacTaBNEHD
AWMBO Hoeoe 22.20 8242 unsigned char[4] RIO pPaZNUYHBLIMK TUNAMK JaHHBLIX B
3HaYeHWe .20 3034 g 3aBMCKMOCTI OT M3MEHEHHOMD
i napametpa
AMB[ Obwee kon- |22.20 8244 . OBLee Kon-80 3anucei,
BO 3anvcen <2.20 - unsigned long R/O NpoW3aBefeHHoe B apxuee
AAC flara: 22.20 8396 1 Mnagwmia bant, geHs: 1-31
feHbimecal <2.20 3156 unsigned short | R/O |~ o)) i Gaitr, Mecalt: 1-12
. 22.20 8397 . Mnagwmnia bawnt, roa MmuHyc 2000
AAC Oara: rog/yac o0 3157 unsigned short RO Crapuuwii 6aiiT, uac: 0-23
X =2.20 8398 : Mnagwwuia 6ait, muHyta: 0-59
AAC [ara: muH/cek 200 3158 unsigned short RO CrapLuwit 6aiiT, ceiyHpa: 0-59
2220 8399 BuThl 0-8. YCNoBHbIA Ko, COBLITUS MW
AAC bit field R/ |HavmeHoBaHue napametpa,
Cobuitue/MapameTp | 2 29 3159 BbI3BABLUIEr0 CO3AaHne apxXUBHOR
3anucu
22.20 8399 M
Peaeps 220 3159 bit field R/O  |BuWTbl 9-15.
AAC Crapoe 22.2) 8400 g'a?;?::f::z I::ﬁi:::: ;gz:zlx B
3HaYeHWe 000 3160 unsigned charf4] R/O 3aBMCKMOCTH OT U3MEHEHHOMD
<= napametpa
ST ¥ AR
unsigned char[4] rio |P (A=l
3HaYeHWe 3162 3aBMCKMOCTH OT U3MEHEHHOMD
napameTtpa
- = - -
AAC Oléu.Lee kon-so [22.20 8404 unsigned long R/O Obuwee kon-8o 3anNUce,
3anucen <2.20 npoWasefeHHoe B apxuee
Al Qata: 22.20 8556 . Mnagwmnid 6ant, aeHes: 1-31
AeHs/MecsL <2.20 3284 unsigned short R/O Crapwmwit Baiit, mecay: 1-12
. 22.20 8557 . Mnagwmid 6ant, rog muuyc 2000
Aflfara:rophac (55 5 3285 unsigned short | R/O |0 on ik Gaitr, uac: 0-23
. 22.20 8558 . Mnagwmia 6ant, mudyta: 0-59
All Rlara: municek 125 5 3286 unsigned short | R/0 |10 i Baitr, cekyHaa: 0-59
22.20 8559 BuTbl 0-8. YenoBHbIA KoL, coBbITUA UMK
bit field Rio |HaumenoBanne napamerpa,
Cobuitne/lapameTp |2 20 3287 BbI3BABLUIEr0 CO3AaHle apxX1BHON
3anucu
22.20 8559 _
Peaeps 550 3587 bit field RO |BWTbI 9-15.
MoxeT BbITb NpeacTaBneHo
Al Crapoe == 2t unsigned char[4] R/O  |PA3TMHHBIMM TUNAMW ABHHBIX B
3HAYeHWe .50 3088 g 3aBMCHMOCTH OT UAMEHEHHOTO
: napametpa
MoxeT BbITb NpeacTasneHo
Al Hogoe aHa4YeHue — ooz unsigned char[4] Rio | PA3MHNHBEIMA TUNAMA NAHHBIX B
" g 3ABMCKMOCTH OT M3MEHEHHOMD
<2.20 3290
napameTpa
Al OBwee kon-so  (22.20 8264 . Obwee kon-Bo 3anucen,
3anucen <2.20 unsigned long R/O NpoU3BeeHHOE B apxvBe
MNpumedaHue:
- 3anncek BMOa «---» 03HAYaeT, 4YTO NapameTp OTCYTCTBYeT
- Napx — Homep apxuea, nameHslLLmWiica B guanasoHe 0-2, roge 0-AMBL, 1-AAC, 2-A[
- npu pabote ¢ npubopamu, Umetownmu MNMB=2.20 BO3MOKHO YTEHWE NApPaMETPOB, Pa3MELLEeHHbIX
no agpecam ansa B<2.20. B atom cny4ae, B Uensx coXpaHeHWs MakCMmanbHOW COBMECTMMOCTH,
B Npouecce YTEHWs Npou3BOAMTCA npeobpasoBaHue CTPYKTYp AaHHblx MB22.20 k cTpykTypam
MB<2.20, 4To MOXET NPUBOAMTEL K NOTEPAM 3HAYMMON MHdOpMaLMK

4.3.7.1 HWumepnpemauusi apxuea usMeHeHul 6a3bl OaHHbLIX

Apxue KM3MeHeHnn Basbl gaHHbIX COAEpPXMT MHOPMaUMI0 O SEWCTBMAX NONb3OBaTENs Mo U3MEHEHWIO
3HAYEHWIA NapameTpoB HacTpoeYHo 6a3bl AaHHbIX Npubopa. Kaxaas apxuBHas 3anUcbk MOXET COAEPKaTb
MeTKy BpeMeHW, KO M3MEHEHHOro napamertpa, Homep 6asbl AaHHBIX, HOMep Tpybel/TB, cTapoe 1 HoBoe
3HaveHuA. [py UHTepnpeTaun copepiumoro 6asbl AaHHBLIX CNedyeT YYWThIBaTb, YTO HEeKOTOpble U3
napameTpoB sensaTea obuwmmmn (He Bxoaat HU B BO1 Hu B B2, cMm. ctonbey «BO» Tabnuuel). Anu moryT
npuHagnexarte ogHoW M3 Bl n Nnpu aTOM OTHOCHTBCA K KakoW-niubo Tpybe unu kakomy-nubo TB. Ecnn B
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cTonbue «Ne TB/Tpybbi» ykazaHo «Tpyba», 3Ha4uT, napaMmeTp npuHagnexut Tpybe. B a3Tom cny4vae none
apxuBHoOW 3anuck «NeTB/Tpybel» conepxuT Homep Tpybel B gvanasoHe 0-6 ana MNB=2.20 n 0-5 ana
MNB<2.20. Ecnu B cTonbue «Ne TB/Tpybbi» ykasaHo «TB», 3HauuT, napameTp NpuHaanNexuT Tennosomy
Beoay. 3HadeHue 0 B none «NeTB/Tpybbi» kogupyet TB1, aHaveHne 1 — TB2, sHavenne 3 - TB3 (Tonkko

ans NB=2.20). 3Hayenne 0 nong «BO» kognpyet B

1, 3Hayvenne 1 — B2.

Ne CobbiThe Ne TB/Tp.| BO | Twn aHayeHun CnMUcoK 3Ha4YeHUn Mpumeyanue
0 Men. A2 - - unsigned char 0-Her, 1-aa
1 BA1=>6[02 unsigned char 0-spy4Hyio, 1-asTo no parte
2 C knas. unsigned char  |0-sanper, 1-c naponem, 2-c JocTtynom
3 CIK unsigned char D-aanpet, 1-c naponem
4 BO1c unsigned char[4] [Nata OO0 MM.IT YY
5 BOZ c unsigned char[4] [ata Oo.mMM.Ir Yy
6 Peaseps 1
7 Peaseps 2
8 Peaeps 3
9 Peaeps 4
10 Peseps 5
11 Peseps 6
12 Peaeps 7
13 Peaeps 8
14 Peaeps 9
15 Peaepe 10
16 Yac ot4yerta unsigned char 0-23
17 Harta otyera unsigned char 1-31
18 Cert. agpec unsigned char 0-255
Cmapoe u Hosoe 3H. He
19 Kon. opr. hopmupyromes
Cmapoe U Hos0og 3H. He
20 Horoeop hopMmupyomes
21 | Cuet. eguHiny unsigned char 0-CH, 1-MKC
22 | Tepmonpeobp. unsigned char 0-100r1, 1-500r1, 2-Pt100, 3-Pt500
23 | Nepes. yacos unsigned char 0-Boikn, 1-Bkn
24 Bpems unsigned char(3] Bpems Y4:MM:CC
Cmapoe U Hos0og 3H. He
25 Maponb thopmupyromes
26 [ara unsigned char[3] [Nara O0.MmmM.rr
27 Peaeps 11
28 Peaeps 12
29 Peaseps 13
30 Peaseps 14
31 Peaeps 15
32 Peaeps 16
33 Peaeps 17
34 Peaeps 18
35 Peaepe 19
36 Peaeps 20
0-HeTt,1-Bea noger.,2-Mopacr., 3-MoacT
37 Koutp. \V Tpy6Ba + unsigned char 1 KOHTp U 4-cHeT oTMeHeH
38 KoHtp. BC Tpyba + unsigned char 0-Het, 1-ceTb(obuL.).2-Peseps
39 Oatdunk P TpyGa + unsigned char 0-Hert, 1-aa
40 Twun BC Tpy6Ba + unsigned char 0-MexaHu4.,1-3neKkTpoH.
41 Poor TpybBa + float
42 taor Tpy6Ba + float
43 Pn Tpy6Ga + float
14 Pa Tpy6a + float
45 | Bec umnyneca TpyBa + float
46 Vmin Tpy6Ba + float
47 Vmax TpyBa + float
48 Vgor 1pyBa + float
Bec
49 uMN.(Tenam) Tpyba + float
50 Yyet notoka TpyGa + unsigned char 0-npAmMoiA, 1-0BpaTHeIiA, 2-peeepc
51 Koutpone MT TpyBa + unsigned char 0-Het, 1 ectb
52 Bxoa MNT TpyBa + unsigned char 0-wer, 1-4 (OB1-[B4)
53 Peseps 25 - -
54 Bxoa R Tpy6Ba + unsigned char 0-vet, 1-4 (0B1-0B4)
55 Peaeps 27 - -
56 Peaeps 28
57 Peaeps 29
58 Peaeps 30 - -
59 CK B + unsigned char
60 dMimax B + float
61 ta B + float
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Ne CobbiTne Ne TB/Tp.| BAO Tun 3Ha4eHUn CnMCOK 3Ha4YeHUI MpumeyaHue
62 Pxn B + float
63 KT3 TB + unsigned char
64 PPT TB + unsigned char
65 Koutp.t B + unsigned char 0-c nogcT., 1-cHeT OTMEH.

0-Het,1-bea noact.1,2-bea nopcr.2,3-
66 Koutp.dM TB + unsigned char C nopet.1,4-C noger.2
67 Kontp.Q B + unsigned char 0-Het, 1-bea nonert., 2-C nopeT.
0-Bea noact., 1-¢ negcet., 2-cyet
68 KouTp.dt B + unsigned char OTMEH.
69 dtmin B + unsigned char 0-2°C, 1-3°C
0-He uen., 1-goros., 2-1aM.B gaHHoM
70 Men.tx TB + unsigned char TB, 3-wam. B apyrom TB
71 Wen.Px B + unsigned char 0-He nam., 1-Mam.
72 Kontp.R B + unsigned char 0-Het, 1-ecTb
73 Wen.Qeym B + unsigned char 0-ectb, 1-HeT, 2-cyMmmMa, 3-pasHOCTb
74 Peaeps 33 - -
75 Peseps 34 - -
76 Peaeps 35 - -
77 Peaeps 36 - -
78 Peaseps 37 - -
79 Peaeps 38 - -
80 Peaeps 39 - -
81 Peseps 30 - -
0-Het, 1-koHTp.CETW, 2-CHET uMn., 3-
82 Haaway. A1 unsigned char CUrH-usi
83 YposeHb unsigned char 0-HP, 1-H3
84 Ef.mam. unsigned char 0-m3, 1kBT*4
85 Bec umn. float
86 OMNmin float
87 OMmax float
88 T noar. - - float
89 Peaeps 41 - -
90 Peseps 42 - -
91 Peseps 43 - -
92 Peseps 44 - -
a3 Peseps 45 - -
94 Peaeps 46 - -
95 Peaeps 47 - -
96 Peaseps 48 - -
97 Peaeps 49 - -
98 Peaeps 40 -
99 OB YpoBeHb Jilz] unsigned char 0-HP, 1-H3
100 | B Tnoare. Jilz] unsigned char
4.3.7.2 HWamepnpemauyus apxuea cobbimuli

ApxvB cobbiTWii npeaHasHadeH AnA dukcauuu TakuMx cobbiTMA Kak cbpoc apxuea, nepeknioqeHue
aktmeHoi B[ll, nepexon Ha neTHee/aumHee Bpemsa U T.4.. [na cobeitui, y koTopeix B rpadgpe ID knwova
YCTAHOBNEH 3HAK «+», NOMe «CTapoe 3Ha4YeHWe» CcogepXuT WAeHTUUKATOP Chneunanu3upoBaHHOr
annapaTHoro obecneveHus, BeINoNHUBLIEro asTopuaaumo. |D nmeet Tvn unsigned long.

Ne CobbiTne ID knwova Mpumevanne
0 3anpet kanuep. (NK) +
1 3anuck Hactpoek (MK)

2 ¥Yer. COM'oB Ha ymon.

3 CBpoc apxmea

4 Pezeps

5 KanuBp.t{MK) +
6 Kanubp.P(MNK) -
7 Kanwbp.t

8 Kanubp.P

9 Noeepka (Crapr, NK)

10 Moeepka (Cron, MK)

11 MNosepka (CrapT)

12 Moeepka (Cton)

13 Yek. pemum (cTapT)

14 Yek. pexum (cTon)

15 [Hoctyn 3anp.

16 [Hoctyn paap.

17 Kanubp zanp.

18 Kanubp.pasp.

19 Yert. akr. BO1

20 Yert. akr. B2
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Ne CobbiTHe ID knova MpumeyaHue
21 Yet. akr. B1 (asTo)

22 Yet. akr. B2 (asTo)

23 Yer. akr. BA1 (MNK)

24 Yer. akr. B2 (MK)

25 3anuce Hesaw. HacTp. (MNK)

26 3an1ch. AaH. NPOWU3BOANT. +
27 3anvck faH. cepe.-UeHTpa +
28 ABTO nepesog Yacos

29 OuyucTra apxveos +
30 3ameHa batapen

31 3anuch anapmMos

4.3.7.3 HWamepnpemayun duazHOCMUYECKO20 apxuea

ApxvB cobbiThid npeaHasHaqeH Ana dukcaumu Takux cobbITUiA Kak pecTapT npoueccopa, OTKNKYEeHWA

BHELUHEro NMTaHna KU T.40..

Ne CobtiTne

MpumevaHue

Pectapt

Mone «cTapoe aHa4eHwer» coaepXUuT NpPUYKMHY Nnepesanycka (Tun unsigned long).

NHuLnanuaaums

Bkn. 220B

OTkn. 2208

44 Tekywue 3Ha4YeHUA

LB

BR

e LS - R SRS P

BB

CTpykTypa npefHasHaveHa [ONA UYTEHUA TeKyLUMX WTOroBblX NapameTpoB (MHTerpanbl napameTpos

TennonoTpebneHns oT copoca apxuea Ao TeKyLero MomMeHTa).

4.4.1 Texyuwue umozoebie 3Ha4YeHUs

Mapametp ne Appec Tun HocTtyn Mpumeyanue
Oara: pess/mecsy iggg gi?g unsigned short R/O hél?aal,quuirﬁﬁ 553?:: ﬁ:::l_:lj 1 3112
[ara: rog/uac i;;g ;3?; unsigned short RO g‘::l‘iﬂj:ﬁnﬁﬁ:;?;gg '6'5'2"3'0 2000
Wnoyral comna [22.20 3414 | Unsignedshort | R0 | cenyva: 0.59
v 220 Sitseipgo ] Gowle | RO |
M i;;g gj?g:ﬁ::gg; :: double RO (1)

= -
o 2ol EOMwIRe] e | no o
S 1L L R
D L B e
o 2Rl TRMTNE [ wwe | A0 [
BHP iggg ;E;g:g::::gg:;:g unsigned short RO |(4)
BOC 333 ;E;.g :Engg;ﬂ; unsigned short | RO [(w)
TVmin i;gg ;E;g :g::g:gg:: :g unsigned short RO |(4)
TVmax iggg ;Eég:i::g:gg;::g unsigned short RO |(4)
Tdt iggg ;E;g :Em::gg{: %g unsigned short RO |(4)
TBes.nut. iggg ;Eég :%:12:32;: g:} unsigned short RO |(4)
TtHewcnp. iggg ;Eég :gz:::gg;:g unsigned short RO |(4)
an j;;g ;gg double RO |(M®, kBT*)
5‘::4; Lo i;;g ;g?; unsigned long RO |(mun.)

22.20 7694 unsigned long {(MMH.)

piterflow.pro-solution.ru | pwf@pro-solution.ru | 8 800 511 88 70



TB7 OnucaHue npoTokona obmeHa c.36
Napametp ne Apnpec Tun Doctyn Mpumeyanue
E::;hﬁﬁ"“" <2.20 3515 RIO
E‘::T'DTCW‘CET'MH iggg ;g?g unsigned long RO |(mMuH.)
22.20 7698+(N18*2)+0 Butel 0-7. [pUHUMAET 3HAYEHUA:
AxtveHan B 220 3519+(N18°2)+0 bit field RO « Q-aktveHa BAO1;
s 1-aktvexa BO2
22.20 7698+(N1a*2)+0 . BuTbl 8-15. aHadeHne
&l <2.20 3519+(NTt8*2)+0 bl fieks R/O KoHthurypauuMoHHoro napametpa CH
=2.20 7698+(NTe"2)+1 - Butel 0-7. aHa4veHne
KT3 <2.20 3519+(NTa"2)+1 bit field RIO | ondurypanmonnoro napamerpa KT3
22.20 7698+(NtB"2)+1 e BuTbl 8-15. aHa4eHne
Pt <2.20 3519+(NT1*2)+1 bit field R/O KoH(Ury paumoHHoro napamerpa ®PT
22.20 7704 ButoBan macka. MpUHUMAaeT 3HAYEHWNA:
e but 0—"0", HaxaTne KHONKK
«docTyn»;
¢ BUT 1 —"OTKN.NUT.", OTCYTCTBME
CETeBOro NUTaHWs;
o But 2 - "LB", HMaKoe HanpsxeHue
Batapew;
¢ but 3 —"Restart”, nepesanyck
npoueccopa;
o BuT 4 —"YP", yCKOpEeHHLIN pexum;
« But 5 - "BR", pecypc 6arapeu
BAN30K K OKOHYaHMID;
« but 6 — "MNepeesoa 4acos”, nepesop
4acoe;
e BuT 7 — "LCD", sknioueHue
NOACBETKM AUCNNes;
, ' ¢ BuT 8 — "Key", HamaTe KnasWaTtypsi:
MpuaHaku cobeIThiA 220 3523 unsigned short R/O o Eur 9 — "Mdylr'.:', obpaleHie no oey'll')u;
o But 10 — "AL", curHanmnsauwms;
* But 11 — "MH", nameHeHue HacTpoek
(BbiNO UBMEHEHE HACTPOEK,
NPUBOARALLEE K MAMEHEHWID
KOHTPOMNBHOM CYMMEI);
o But 12 - "K", kanwbposku
paspeLueHsl;
e bur 13 — "SD", ucnonsaoeadve SD
KapTel
e BuT 14 — "USB", ucnoneaosauue
usB
e but 15— "[OMNC", penaccusauus
Batapewu (TexHonorudeckas
onepauua nogaepxaHua barapeu s
paBoYem CoCTORHUK).
Toneko ana NB=2.00
KCH i;;g ;ggi unsigned short R0 |Toneko gns NB=2.00
=2.20 7706+(Nte*1)+0 BuTel 0-7. 3Ha4eHwe
- KOHCPWIy pALMOHHOMO NapameTpa
Wicn. <2.20 3525+(NT8*1)+0 bit field RO | eicn.tx»
Tonbko ans MNB22.00
22.20 7706+(Nt8*1)+0 BuThl 8-15. 3Ha4qeHne
. KOHCPWIY PALMOHHOMO NapameT
LA <2.20 3525+(N18*1)+0 bit field RO «M:ﬁ,t;ﬁ pameTpa
Toneko gna NBz=2.00
22.20 7709 BuToBan macka.
s BuThl 0-1 - a3HayeHwne no TB1
o BuTel 2-3 - aHaveHne no TB2
Men.Qeym <2.20 3507 unsigned short R/O o BKThl 4-5 - 3HaveHne no TB3
’ XpaHuT 3Ha4eHue koHdurypaLMoHHoro
napametpa «Wcn.Qcym:
Tonsko ans NB=2.00
Peaeps iggg g;g unsigned short R0 |Tonbko gns NB=2.00
TnycToit TpyBb! ig;g TT} +(NT8"2)+0 unsigned short R/O  |(4). Tonbko ans MNB22.00
Tpeeepca iggg 7?-,-1-1 R A unsigned short R/O  |(4). Toneko ans MNBz2.00
>
Qecym ;;;g ;gg double RO |(MDx). Toneko ans NB=2.00

[NpumeyaHme:

- 3anuck BUaa «---» 03Ha4YaeT, YTO NnapameTp OTCYTCTBYET
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Mapametp | nB | Anpec | Tun | Doctyn | Npumeuanue
- NTp o3Ha4aeT HoMep Tpybbl M UaMeHaeTcA B AManasoHe 0+6 ana MNB22.20 u 0+5 gna MNB<2.20

- NTB 03Ha4aeT HoMep TennoBoro BBoAa 1 MameHseTcs B AvanasoHe 0+2 ana MNB=2.20 u 0+1 ana
NnB<2.20

- npu pabote ¢ npubopamu, umerownmu MNMB=2.20 BO3MOKHO YTEHNE NapaMeTpOoB, pa3MeLleHHbIX
no agpecam ansa B<2.20. B atom cny4ae, B UensAx coXpaHeHWs MakCUmManbHOW COBMECTUMOCTH,
B Npouecce YTEHWs Npou3BOAMTCA npeobpasoBaHue CTPYKTYp AaHHblx MB22.20 k cTpykTypam
MB<2.20, 4To MOXET NPUBOAMTL K NOTEPSM 3HAYMMOIN MHdopMaLmMK

4.4.2 Tekyujue M2HOGeHHbIe 3HaYeHUs

NapameTtp ne Apgpec Tun LOocTtyn MpumevaHue
i 22.20 7816 ) Mnapwwia Bait, peds: 1-31
Rara: newsimecal 5 oy 3540 | Unsignedshort | RO [oron it Gaitr, mecsiy: 1-12
i 22.20 7817 ) Mnapwmwia Gairt, rog MmuHyc 2000
HAdTa: TO/EC <2.20 3547 | unsignedshort | RO (~o o)k Gadir, wac: 0-23
Oara: 22.20 7818 . Mnagwmi bant, muHyta: 0-59
MUHyTa/cekyHaa <2.20 354p | Unsignedshort | RIO oo i Gaiir, cerympa: 0-59
22.20 7819+(N7p*2)+0 .
! <2.20 3543+(NTp*2)+0 float RO |(°G)
22.20 7833+(NTp*2)+0
P <2.20 3555+ (NTp*2)+0 float RO |(MNa)
22.20 7847+(N1p*2)+0 a
Go <2.20 3567+(Np*2)+0 float RIO (M)
22.20 7861+(NTp*2)+0
Gm 520 3579+(NTp*2)+0 float RO |(tH4)
=2.20 T875+(NTp*2)+0
@ <2.20 3591+(NTp*2)+0 float RO |{(T0a)
22.20 7889+(N1p*2)+0
h =0 3603+(NTp*2)+0 float RO  |(MOwiT)
=2.20 7903+(N1e*2)+0
18 —520 3615+(N18°2)+0 float RO |(TDkiw)
=2.20 7909+(Nt8*2)+0
hx <2.20 3619+(N18°2)+0 float RIO | (TAxiT)
>
an ;g'gg ;g 122 float RO | (Mm%, kBT)
HC no tpyBam 1-7(6 ana NB<2.20)
Kawabii BaiT npegcraenaet Gutosyio
macky HC no ogHoi TpyGe. MNpuHumaet
. aHaveHua:
22.20 7917 | unsigned char[7] « 0-HC orcyTcTayer:
« 1-HC npucyTcTtayer
Moprpok BuT:
s BuT 0 — HC t<min;
HC no Tpybe R/O o BT 1 — HC t>max:
® but 2 — HC Heucnp. gatymka t;
e but 3 — HC P<min;
. o BUT 4 — HC P>max;
<2.20 3625 | unsigned char[B] o BUT 5 HC V<min:
* But 6 — HC V=max;
* BUT 7 — HC Heucnp. unum otcyT.
nutauua BC
Butel 8-15. Butosas Macka COCTOSAHMIA
>3 20 7920 [OBYXNO3ULMOHHLIX BX0A08. Mopanok
BuT:
o e but 8 - [1B1;
ae bit field RO « Bur 9 - IB2:
« but 10 - OB3;
Pl o BUT 11 — [IB4:
¢ butsbl 12-15 — He ucn-cs;
HC no TB 1-3(2 ana MNB<2.20)
Kam kit BaiT npegetaenaet Gutosyio
macky HC no ogHomy TB. MNpuHumaeT
3HaYeHHs:
. s 0-HC otcyteteyerT,;
HC no TB 22.20 7921 | unsigned short[3] R/O « 1-HC npucyTcTayeT
MNopagok But:
* But 0 — HC no dt;
* But 1 — HC no dM;
¢ but 2 — HC no QTs;
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OnucaHue npoTokona obmeHa

c.38

MapameTp

Anpec

Tun

foctyn

MpumeyaHune

<2.20

3628

unsigned short[2]

BuT 3 — HC tx=<min;

BuT 4 — HC tx>max;

But 5 — HC Heucnp. gaTtyunka tx;
BuT 6 — HC tHB<min;

but 7 = HC tuB>max;

But 8 — HC Heucnp. aatynka tHe
BuT 8 — HC no Q12;

BuT 10 — HC no Qr;

BuT 11 — HC no Px<min;

s BuT 12 — HC no Px>max

HC no An

22.20

7924

<2.20

3630

bit field

R/O

Butel 0-7, Hanu4we HC
ButoBan macka. NMpUHUMaET 3HAYEeHWA:
+ 0-HC otcyTtcTeyert;
+ 1-HC npucyTtcTeyer
Mopagok Gut:
¢ 0 - HC no AMN<min;
¢ 1 - HC no AMN>max
Craplumit 6aiT, He uen-ca

Peaeps

22.20

7924

<2.20

3630

bit field

R/O

BuTbl 8-15

MpuaHakk cobeITuit

22.20

7925

<2.20

3631

unsigned short

R/O

Butoean macka. MNpuHUMAaEeT 3Ha4eHns:

e but 0 —="0", HaxaTne KHOMKK

«docTyn»;

e BUT 1 —"OTKN.NUT.", OTCYTCTBME
CeTeBoro NUTaHUs;
BuT 2 — "LB", Hu3koe HanpskeHue
Batapewu;
¢ but 3 —"Restart”, nepesanyck
npoueccopa;
But 4 — "YP", ycKOpeHHBIA peim;
but 5 - "BR", pecypc barapeu
BrM30K K OKOHYaHMIO;
but 6 — "MNepesoa 4Yacos”, nepesoq
4acoe;
But 7 = "LCD", sknoveHue
NOACBETKM AUCnnes;
BuT 8 — "Key", HaxaTtue Knaswarypbl:
BuT 9 — "Mdb", obpalleHne no ceTu;
But 10 — "AL", curHanusauws;
But 11 = "MH", nameHeHue HacTpoek
(BbiNO UBMEHEH e HACTPOEK,
NPUBOARALLEE K MAMEHEHWID
KOHTPOMNBHON CYMME);
But 12 = "K", kanwbposku
paspeLleHs;
But 13 —"SD", ucnonssosauue SD
KapTel
But 14 — "USB", ucnone3oeanue
usB
but 15 — "OMNC", penaccuBaums
Barapeu (TexHonoruyeckas
onepauua nogaepxaHua batapeu s
paboYemM COCTORHMM).

Peaeps

22.20

7926

<2.20

3632

unsigned short

R/O

tx

22.20

7927 +(N1e*2)+0

<2.20

3633+(N18"2)+0

float

R/O

(°C)

Px

22.20

7933+(NT8"2)+0

<2.20

3637+(NT8"2)+0

float

R/O

(MnNa)

dt

22.20

7939+(N18°2)+0

<2.20

3641+(N18°2)+0

float

R/O

(°C)

tHe

22.20

7945+(N1e*2)+0

=2.20

3645+(N1e*2)+0

float

R/O

(°C)

MpK3HaKkKu NycTomn
TpyGk!

22.20

7951

<2.20

bit field

R/O

Butbl 0-7. buToBas macka. Homep buta
03Ha4aet Homep Tpybel. MprHUMaeT
BHAYSHWA:

o D-oTcyTCTBYET;

e 1- npucyTCTBYET

MpuaHaku pesepca
no Tpy6am

22.20

7951

<2.20

bit field

R/O

Butel 8-15. Burosas macka. Homep
GwTa oaHadyaert Homep TpyObl.
MpUHUMAET 3HaUYEHUA:

e D-oTCyTCTBYET;

* 1- npucyTcTByeT
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OnucaHue npoTokona obmeHa c.39

MapameTp ne Apnpec Tun foctyn MpumeyaHune
Butwl 0-7. BUTOBas Macka. Homep Guta
c 22.20 7952 o03Ha4aet Homep Tpy6el. MpuHUMaeT
n:;ya Lé::ﬂ [l bit field RO |3HaqeHun:
Py <2.20 * J-0TCYyTCTBYET;
+ 1- npucyTcTBYET

>
Peaepe ;ggg 7962 bit field RO

=2 90 7953 But 0. MpUHUMAaET 3HaYeHMRA:
AxTueHan B[ bit field R/O e D-akTeHa BO1;

<2.20 3649 o 1- aktueHa 612

22.20 7953 -
Peaeps .50 3649 bit field RO |BuTbl 1-15

MNpumedaHue:
- 3anuck BUAa «---» 03Ha4aeT, 4To NapameTp OTCYTCTBYeT

- NTp o3Ha4aeT HoMmep Tpybbl M MaMeHaeTcA B AManasoHe 0+6 gna MNB22.20 n 0+5 gna MNB<2.20

- NTB 03Ha4aeT HOMep TennoBoro BBoda 1 MameHseTcs B AvanasoHe 0+2 ana MNB=2.20 n 0+1 ana
MNnB<2.20

- npu pabote ¢ npubopamu, umerownmu MNMB=2.20 BO3MOKHO YTEHNE NapamMeTpoB, pa3meLleHHbIX
no agpecam ansa NB<2.20. B atom cny4ae, B Uensax coXxpaHeHWs MakCUmanbHOW COBMECTUMOCTH,
B Nnpouecce YTEHWs Npou3BoaOMTCA npeobpasoBaHue CTPYKTYp AadHblx MB22.20 k cTpykTypam
MB<2.20, 4To MOXET NPUBOAMTEL K NOTEPSAM 3HAYMMOW MHdopMaLMK

45 CepeucHana komaHaa

4.6

CTpykTypa npefHasHayeHa Ans BbINOMHEHWS CepBUCHBIX onepauvi. [Ins BCex KoMafd, KpoMme KomaH[
YCTAHOBKM AKTWBHOM 6asbl OaHHbIX, U3MEHEHWE CTPYKTYPbl BO3MOXHO TOMbKO MPU HAKATOW KHOMKe

«Hoctyn».

MapameTp Agpec Twun Ooctyn Mpumeyanne
MpUHUMaET 3HaYeHUs:
* 1—CTapT 3anucK HAcTPOeK;
* Z2—0OKOHYaHWe 3anncK HacTpoex;
KomaHga 2665 unsigned short RAN* * 7-yCcTaHOBWTL akTheHon BO1;
* B-ycTaHOBWTL akTWeHOW BO2;
* J-yCcTaHOBWTL AATY Bpems,
Tonesko 8 MNB=2.00
Mnagwwin Bait, gede: 1-31
Crapwwi Bait, mecaw: 1-12
McnonkayeTca TONkKO C KOMaHOoW «YCTaHoBUTE Aary
Bpemsi»
Mnagwuin 6ant, rog muuyc 2000
Crapwwni BaaT, vac: 0-23
Mcnons3yeTca ToNkKO C KOMaHOoW «YCcTaHoBUTE Aary
Bpems»
Mnanwwia GairT, muHyTa: 0-59
Crapwwuit bait, cekynga: 0-59
Menonb3yeTcs ToNbKO G KOMaHOoW «YCTAHOBUTL OATY
Bpemsi»

[ata: neHb, Mecal 2666 unsigned short R

[Oara: rog-2000, yac 2667 unsigned short R

Bpems: MuHyTa, cekyHaa 2668 unsigned short R

Mo BbINONHEHWs KoMaHg «YCTaHOBWTL akTuBHOW BI» HeobxoAMMO NpPOM3BECTM 3anMChb Napons CMeHb
aKTWBHOI Ga3bl AaHHBLIX NO agpecy CTPYKTYpbl « TUR YMTaeMbIX AaHHbIX». [Napons npeactaenseTt coboi
MaccuB M3 5-Tn uMdpoBLIX CUMBONOB C 3aBEpLUAKWUM OBOMYHLIM Hynem (6-oi no cdety 6anT). Ecnu
ANWHa ycTaHOBNEHHOro napons MeHee 5-Ti CUMBONOB, TO OCTABLUWECA CMMBOSEI 3aNONHATCA CUMBOMOM
npoBen (kog 0x20). Hanpumep, naponet «123» nomxeH GbITe NpegcTaBneH B Buae Maccuea Gaint: 0x31,
0x32, 0x33, 0x20, 0x20, 0x00.

CTpYKTypa TEXHOMOrMYECKOro U3MeHeHWA NapaMeTpoB

CTpykTypa npefHasHayeHa [ONA W3MEHEeHWs pasnuuYHbIX MNapaMeTpoB BbliYMCIUTENs. WM3meHeHwe
napameTpa BbINOMHAETCA NPpW NOMOLLM Onepauun 3anucu peructpos. MNpu 3TOM yKasblBaeTCs YCNOBHbIN
HOMEp M3MEHSeMOoro napameTpa W HOBOe 3HayeHWe napameTpa. YpoBeHb A0CTYNa K U3MEeHsieMoMy
napaMeTpy OrnpeaensaeTcs TMINOM NapaMeTpa.

MapameTp Appec Tun OocTyn MpumeuaHue
MpUHUMAaET 3HAYEHWA:
+ 0 — koppexkuns spemedn. MNone «3HadveHwe
napameTpa» COOepHWUT BENUHKHY KOppekLun
BpeMedn. JonyctiMmeli HTepean +800 cerkyHa. Ecnu

Homep napameTtpa 3796 unsigned short R/wW*
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Tekylwee spemMs Nnpubopa HAXOAWTCH B Npeaenax
Y4Y:20:00 +4Y4:40:00, TO KOPPEKLUWA BREMEHK
NPOM3BOAMTCA HeMeaneHHo. B npotueHom cny4ae,
KOPPEeKLUWA BPEMEHU BLINONHAETCA nocne
criegyowero gocTiwkeH s spemedn Y4:20:00;

1 — TMN MCNONB30OBAHWA AONONHUTENEHOMO
WMMYNBECHOMD BXOAA. 3HAYEHWE B COOTBETCTBUM ©
HACTPOEYHEIMK NapaMeTpamu,

2, 3, 4-3HaveHne txg anA TB1,TB2 wnu TB3
COOTBETCTBEHHO. [10 MAMEHEHWA 3HAYEHWIA
HeoBX0aWMO NPOM3BECTH 3aNWCh NAPONA CMEHLI
aKTMBHOM B33kl AaHHLIX NO agpecy CTPyKTYpsl «Twn
YuTaembix AaHHbIx». Mapones npeactasnset cobon
MECCHB U3 5-TU UM poBLIX CUMBOMNOBE C©
3aBepLUaoL MM ABOMHHBLIM Hynem (6-0i no cyeTy
GaiT). Ecni aAnKHa ycTaHoBNEHHOro napons meHee 5-
TH CUMBONOB, TO OCTABLUWECH CHUMBONGLI 3aN0NHAKTCA
cumsonom npoben (kog 0x20). Hanpumep, napons
«123» ponmeH beITh NpeacTasned B BUAE Maccuea
Gant: 0x31, 0x32, 0x33, 0x20, 0x20, 0x00.

3HadeHune napamerpa

3797 float

R/W*

Peaeps

3798

unsigned char[4]

R/wW*

4.7 Tenemetpusa

CTpyKTypa npefHasHa4eHa Ans 4teHus WHpopmauum, nonyvyaemoin npubopom no umdgpoeomy KaHany ot
pacxogomepoe [Nutepdnoy.

NMPUMEYAHWE! dyukumoHan TenemeTpum peanuayeTca Tonsko s NB22.20

MapameTp

Anpec

Tun

Hoctyn MpumevaHue

Peaeps

4213+(Ng*49)+00

unsigned long

R/O

Peaeps

4213+(Ng*49)+02

unsigned long

R/O

OuarHocTuka

4213+(Ng*49)+04

unsigned long

butoBas macka cobbITUi B noprake
BO3pacTaHKMA HOMepa BuTos:
» EO0
.o A1
. E2
* F3
. B4
* E5
« E6
o« AT
* F8
» AQ
* A10
« E11
e E12
« E13
RO o A4
* A15
. A16
. A1T
» A18
* F19
« F20
. F21
. A22
. A23
. A24
* A25
* A26
. A2T
« F28
« A29
Cm. AOKYMEHTaUWK Ha pacxojomep

CepuitHbiid HOMep

4213+(Ng*49)+06

unsigned long

R/O CepuiHbii HoMep pacxofomepa

Bpemn pab.

4213+(Ng*49)+08

unsigned long

RO [(muH.)

Bpems pab. c o,

4213+(Ng*49)+10

unsigned long

R/O (MKH.)

F1

4213+(Ng*49)+12

unsigned short

MpMHAMAET 3HAYEHWA:
R/O * 96 oba HanpaeneHWs NOTOKA, MMMY NBCh
0 (KNkOY 3aMKHY'T)
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TB7 OnucaHue npoTokona obmeHa c.41
MapameTp Anpec Tun Hoctyn MpumeyaHue
+ 224 0Ba HanpasneHus NoToKa,
MMNYNLCE 1 (KNY PAasoMKHYT)
» 32 npAMoe Hanpaenequve NoToka,
uMnNynece 0
+ 160 npsMoe HanpaeneHWe NoToka,
MMnynecel 1
* 64 obpaTHOE HanpaeneHue NoToKa,
uMnNynece 0
+ 192 oBpaTtHoe HanpaBneHue nNoToka,
MMnynecel 1
» 1 komnapaTop: Beixon=0 ecnwn pacxop
BonblUe yeTaBku
+ 129 KomnapaTtop: BeIX0A=1 ecnu pacxoa
BonMblLe YCTaBKK
s 2 guarHocTuka: Buixog=0 npn cobbiTuaAx
(no KUNK)
» 130 guarHocTMka: BoIXoA=1 npu
cobbiTuax (no WK
* 3 TenemeTpud (Nnepenada AaHHbIx B
yuchposoii thopme)
F2 4213+(Ng*49)+13 unsigned short RO Cm. F1
no 4213+(Ng*49)+14 | unsigned short RIO ﬁ;ﬁ“&”ﬁ"ﬁ?ﬁ’; : 3233';311 N
CRC npowwueku 4213+(Ng*49)+15 unsigned short RO E:E,:U,HDDB&TI: SNOCHHAANSREDIEHON
oy 4213+(Ng*49)+16 unsigned short RO [(mm)
Gmax 4213+(Ng*49)+17 unsigned short RO [(m°l4)
Ecnu crapwwii Gaint paseu 0, To
oTobpaxaeTcs aHaveHne mnagwero Ganta
N . cvmMBonbl ‘A, ‘B, ‘C’, ' ). Ecnu cTapLunin
Knacc 4213+(Ng*49)+18 unsigned short R/O (ﬁaﬁT He paseH D, T DTOGJpEKGETCﬂ EKxxx».
rae «xxx» - eCATUYHOE 3HaYeHWe CTapLuero
Banra.
MpUHUMAET 3HAYEHNA:
* 0x1701 - Mutepdnoy PC;
Tun npwBopa 4213+(Ng*49)+19 unsigned short RO » 0x1707 - Nurepdnoy K;
* 0x1708 - Nurepdnoy CB;
» 0x1709 - Murepdnoy M
Peaeps 4213+(Ng*49)+20 unsigned short R/O
BuTbl 0-3 - KON-BO 3HAKOB NOCMEe 3anAToMn
ana «Koady. A»
BuTel 4-7 - KON-BO 3HAKOB NOCME 3anNAToNn
. e ana «Koady.B»
MapameTpsl UHAMK. 4213+(Ng*49)+21 bit field R/O B ES  o T e TR R e
ans «V+» 1 «V-»
But 15: 0 - HET MOAYNA apxXMBaLWK, 1- ecTb
MOOy Nk ApXMBALMA
Vs 4213+(Ng*49)+22 double RO |(m%)
V- 4213+(Ng*49)+26 double RIO  [(m%)
Bec umn. 4213+(Ng*49)+30 float R/O (n)
Pacxon 4213+(Ng*49)+32 float R/O [
Koadh.A 4213+(Ng*49)+34 float R/O
Koadh.B 4213+(Ng*49)+36 float R/O
Conp.sogs! 4213+(Ng*49)+38 float RO (kOm)
[arta/spemsi:aeHs/mecsy, 4213+(Ng*49)+40 unsigned short R/O ncﬂ: ;;':QLEU H“Ia? 66 :ﬁT‘ r::: :L‘l_11' ?112
Dara/spems:roa/uac 4213+(Ng*49)+41 unsigned short R/O I\CﬂTn :;Lu MHL':IGG aaﬁf‘ qrgj g”z'g ¢ 2000
Nata/spens: . . Mnanuwivia 6ait, muHyTa: 0-59
MUHyTa/CeKkyHAR 4213+(Ng*49)+42 unsigned short RO Craplumii 6aiT, cekynna: 0-59
OmungaHme 4213+(Ng*49)+43 unsigned short RO TB{: :::_ﬂp ;MTS’}S:‘?E MOGTG/HEH AOCTORGPHON
Kon-so Tenerpamm 4213+(Ng*49)+44 unsigned long R/O OfLlee KON-BO NPUHATLIX TENerpamm
.Ir(:::;:a:‘ejocmaepmx 4213+(Ng*49)+46 unsigned long R/O O6Lee KON-BO HEAOCTOBEPHLIX TEnerpamm
Butel 0-7. MpUHUMAaET 3HAYEHWA:
Het ceran 4213+(Ng*49)+48 bit field RO 0 - cBA3b ¢ PACXOJOMEDOM ECTh;
1 - CBA3W C pacxooMepoM HerT;
Peaeps 4213+(Ng*49)+48 bit field R/O Butel 8-15

MpumedaHune: - Ng o3Ha4aeT HoMep KaHana MaMepeHus pacxoda
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48 Hanapo4Hana wHcpopmauma

CTpykTypa npeaHasHaueHa [N YTEHWUS TeXHONOMMYECKOW WHGIOpPMAaLUK, MCMONb3YEMOR Npu Hanagke

npubopa.
Napametp ne Apgpec Tun Hoctyn Npumevanune
22.20 B072+(Ni*2)
Tok 520 4057+(NI"2) float RO |Tok B kaHane M3aMeHeHWs AABNEHWUA, MA
22.20 8086+(Nr*2) ConpoTUBNeHwe B KaHane
Conpotvensime  [=555 4067+(Nr"2) float RO | s, reman..Ou
22.20 8102+(Ni2)
Yacrora 250 4079+(NI'2) float RO |Yacrora B kavane wam.pacxoaa, My
22.20 8118+(Nf*2) )
Kon-o nmnynscos 220 4033+(NF"2) unsigned long R/O |Kon-so MmMn-oB B KaHane WamM. pacxona
22.20 8134 .
Koa AUM kanana P 220 4107 unsigned short R/O  |Kog ALMN B kaHane uaM.JaBnequs
22.20 8141 )
Kog ALM kaHana t 520 4112 unsigned short RO |Kog ALUM e kaHane wam.Temnepatypel
. [22.20 8149 . AHANOMMYHO OOHOMMEHHOMY MO K3
MpuaHaku cobeiTuin 220 4118 unsigned long RO ADXMBHAS 3ANMCH
22.20 8151 ] AHaNorM4Ho ogHOMMEHHOMY MO0 U3
Ann.Hewcnp. 220 4120 unsigned short R/O e ——p——"_t oy
22.20 8154 PUany.cocToAHKMe auckp. Bxonos 1-4.
. YCTaHoBNeHHeln BUT cooTBaTCTBYET
Ruckp.sxone! <2.20 unsigned short R/O 3amkHyTOMYy Bxogy. but 0 — Bxog 1, but
1—8x002MT.0
MNpumedaHue:
- 3annce BMOa «---» 03HaAYaeT, 4YTO NapameTp OTCYTCTBYeT
- Ni o3Ha4aeT HOMep KaHana Toka(gaBneHus) UaMmeHseTcs B guwanasoxe 0+7 ana MNBz22.20 n 0+4
ana NB<2.20
- Nr ozHayaeT HOMeEp KaHana conpoTUBneHus(TemnepaTypel) MameHaeTca B guanasone 0+7 ana
MB=2.20 u 05 ans NB<2.20
- Nf osHavaeT HOMep kaHana Toka(aaeneHusn) namexsieTca B ananasore 0+7 gna MNBz2.20 n 0+6
ans NB<2.20
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MpunoxeHne 1. PyHKUKA pacyeTa KOHTponbHon cyMmbl Cyclical Redundancy
Checking (CRC16)

PacyeT koHTponbHOW cymmbl kagpa RTU moxeT BbIMONHATBECA NO cnegylowemy anroputMy (TEKCT Ha
A3blke nporpammupoBaHua CU):

WORD Crclé(BYTE *Data, ULONG size) |{
union
{BYTE bl[2]; unsigned short w;} Sum;
char shift_cnt;
EYTE *ptrByte;

ULONG  byte _cnt = size;

ptrBvyte=Data;
Sum.w=0xf£££U;
for(; byte_cnt)ﬂ: by:e_cnt--)
Sum.w= (unsigned short) ((Sum.w/256U) *256U+ ( (Sum.w%256U) " (*ptrByte++)));
for(shift_cnt=0; shift ecnt<8; shift cnt++)
if((Sum.walxl)==1)
Sum.w= (unsigned short) ( (Sum.w>>1) *0xal01U);
else

Sum.wx>=1;

1

return Sum.w;

[MycTe kakoe-nubo coobllieHne, umetowlero anvuy N, 3anncardo B maccuee Data[N+2] tTuna unsigned char.
Torpa Anst 3Toro cooBbLUEHWS KOHTPONBHYK CyMMy cneayeT hopMUpoBaTh CneaylLrm obpasom:

WORD CheckSumm = Crclé(Data, N);
Data [M] = CheckSumm;
Data [N+1] = CheckSumm>>8;
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c.44

MpunoxeHne 2. PyHKUKNA pacyeTa KOHTponbHoOU cymmsl LRC

Mpumep dyHKUKMKM pacHeTa KOHTPONbHOW CYMMbI Kagpa Ha s3bike CU:

unsigned char Lre(unsigned char * pSre, int length) |

unsigned char locLrc=0;

for(int i=0;i<length;i++)
locLrc += * (pBrc+i);

return locLre = ~loclre + 1;

b

roe:
pSrc — ykasaTent Ha Bydep, cogepawuii coobLyeHue;
length — konuyecTBo BanT gaHHLIX, 4NA KOTopbix TpebyeTtca nponasecTu nogeyet LRC.
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OnucaHue npoTokona obmeHa

c.45

MpunoxeHune 3. PyHkyunm npeocdbpasosavua B ASCIl n obpaTHo

Hwxe npuBeaeHsl npumeps! Ha s3bike CH dyHKUuMIA npeobpasosanua M3 ASCIl dhopmaTa B ABOMYHLIA 1
obpaTHoro npecbpasoBaHua ua asouyHoro B ASCII.

const unsigned char CharToBin[23]={

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 BinTaChar[l&]={
PO, VLY, MBI TEY, NN TEY TG, VTN VAT, YO TR TR, TCY DY, TR, TE };
char TwoASCIItoBIN(char *cptr, unsigned char *bptr) {

char ca,i;

unsigned char ch;

ch=0;
for(i=0; i<2; i++)

cas*cptr++;

ch<<=4;
if({ca »>= '0") && (ca <= '"9'}) || (ca »>= 'A') && (ca <=
ch|=CharToBin[ca-0x30];
else
return (0} ;
t
*bptr=cb;
return(l) ;
t
roe:

cptr — ykasarene Ha Bydep, cogepxawimin cumsonel ASCII;
bprt - ykaszatens Ha Bydep, kyda 3anvcbiBalOTCH ABOUYHbIE DalThI.

woid BINtoTwoASCII (unsigned char *bptr, char *cptr) {

unsigned char cb;

cb=*bptr;
*cptr=BinToChar|[ (cbh>>4) & 0x0F)];
cptr++;
*cptr=BinToChar [cbh & 0x0F];
1
roe:

bptr — ykazatens Ha bydep, cogepxawuii ABONYHbIE BaNTHI;
cprt - ykazatene Ha bydep, kyaa sanuckiBaloTcs cumeonel ASCII.

"Ery)

piterflow.pro-solution.ru | pwf@pro-solution.ru | 8 800 511 88 70



TB7 OnucaHue npoTokona obmeHa c.46

MpunoxeHue 4. Kogbl ownMboOK, BO3Bpawaembie npuéopom

0 - HeT owmnboK;

1 - HegonycTUMan yHKUMS;

2 - HegonNycTUMEIA aapec B 3anpoce;

3 - HegoNyCTUMEIE 3HA4YEeHUA B NONe AaHHbIX 3anpoca;

4 — Henonpasumasn ownbKa BO3HWKNA BO BPEMS BbINOMHEHWUS onepawuu;

5 — noaTBEpKAEHWE BbINONHEHWS onepauun (He UCnonb3yeTcs);

6 - 3anpoc He MoxeT BbITk 0bpaboTaH cendac, Heobxogumo NOBTOPUTE 3anpoc NO3OHeEE;
7 — (He ucnonb3ayeTcs);

8 - (He ncnonbayeTca);

9 — YCTPOWCTBO HE roTOBO;

10 - Npu YTeHKW 3anpolleHo GonkLue perucTpos, Yem 4onyCTUMO;

11 - caenaHa noneITka 3anucK BonbLUEro KoNUYecTea perucTpoB, Yem SONYCTUMO;
12 - HeponycTUMBINA HavanbHLIA agpec;

13 - HeponycTUMBIV KOHEYHBIM aapec (HadanbHbIM agpec + KONMYEeCTBO PErncTpoB);
14 - anpec [OCTYNeH TOMNLKO ANS YTEHNS;

15 - gocTyn 3anpelleH (3awmTa, Hanpumep kHonka JOCTYM);

16 - gpyras owwnbka npn o6paboTke 3anpoca;

130 — Owubka BbINONHEHWS;

132 - YkaszaHHaa gaTa BHe JMana3oHa apxuea npubopa;
133 - Het gaHHbIX 32 yka3aHHyo gaty,
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MpunoxeHue 5. OnucaHue cTPpyKTyphbl hanna tvb

®aiin gaHHeix chopmaTa tvb moxeT ObITh NONYYeH cneaylwmMn cnocobamu:

MyTEeM CUNTBIBAHWA AaHHbIX M3 TBY Ha ycTpoiicTeo nepeaayn AaHHbix «USB-MMNOx»;

*  NYTEM CUYMTLIBAHWA AaHHLIX M3 TB7 Ha nnaHweTHbIW komnbloTep ¢ MO npouseoacTea «3A0 TepMoTpoHWMK» AN
OC Android;
nyTem cYATbIBaHWA AaHHblx U3 TB7 Ha SD kapTy.
Daiin cocToMT M3 MHOXECTBA NocneqoBaTeNbLHO PacnonoKeHHbLIX CerMeHTOB AaHHbIX. Kaxablil cerMeHT AaHHbIX
COLOEPHUT:

*  OnMCcaTenb AaHHbIX;
OJMH UM HECKOMBKO OAHOTUMHLIX 3NEMEHTOB AaHHbIX.

YUTeHne U MHTepnpeTauns cogepxumoro danna gomKHa BbINOMNHATLECA B NOCNeqoBaTeNLHOCTH!
1. YreHwe u3 charina onucatens AaHHbIX HGUKCUPOBAHHOW ANWHBI;

2. YteHue u3 chailna anemMeHToB AaHHbIX. 3aKno4aeTca B YTeHWW 13 gaina nepemMeHHoro Konu4ecrea
BaiT, B 3aBMCMMOCTW OT ANWMHBI M KONMMECTBa 3NEeMEHTOB AaHHbIX, YKa3aHHbIX B onucatene AaHHbIX.
Mony4eHHblE AaHHBIE MHTEPNPETUPYIOTCA B COOTBETCTBUM C TUNOM AaHHbLIX, YKA3aHHLIM B onucaTtene.
B 3aBucumocT OT TMNa AaHHbIX MPUHUMAETCH PeLUeHWA O NPOAOIMKEHUMKM “YTEHWsA (nepexod K
BLIMNOMHEHNIO N.1) UMK OKOHYAHWK onepaLMu.

Onucatens AaHHbIX MMEET CriedyoLLyio CTPYKTYpY:

MNone Tun Paamep MNpumeyanue
(BaiiT)
Twin uenoe 4 Onpegenser TMN XPaHrMiix JaHHBIX
Onuua uenoe 4 OnpenenseT ANWHY OOHOM O 3NEMEHTE AaHHbIX (BalT)
Konw4qecteo uenoe 4 OnpegenAeT KoNnW4ecTe 3NemMeHToB AaHHEX ()
Oon. nichopmayma uenoe 4 ONUCLIBAETCA KOHTEKCTHO B 38BMCHMOCT OT NONA «TUN®

(*) — ana cermenTa c nonem «Tun» pasHsiM 0 none «KonnyecTeo» aHanWaMpoBaTh HE HYXHO (KONWYECTBO
pagHo 1).

Ecnu nHoe He oroBopeHO cneunansHo, TO KaKALIA 3NeMeHT OaHHLIX COAepHUT CTPYKTYpY OOHOro U3
TUNOB, ONUCAHHLIX BbiWe (Hanpumep, cTPyKTYpY «MHpopmaumns ob ycTpoincTee», «ApxMBHANA 3annUck» K
1.4.). Ecnu none «[nuHa» cogepxuT aHa4YeHune, Bonbluee, YeM CyMMapHasn AnuMHa CTPYKTYpPLI, OnvcaHHas
B COOTBETCTBYHOWEM pa3sfene, TO ONS KaXOOro anemeHTa AaHHblX Heobxooumo npo4vuTaTe M3 daina
kKonu4yecteo 6aWT, paBHoe 3HadeHwWo nona «[nuHa», a WHTepnpeTWpoBaTe CcnedyeT TOMbKO NOMA,
yKkasaHHble B ONWMCAHWU COOTBETCTBYIOLLEW CTPYKTYpPbl AaHHbIX. Hanpumep, B onucaTene ykasaHo, 4To
3ANeMEeHT JaHHbIX NpeacTaened cTpykrypoi «lHgopmauna ob ycrpoicteer, anuHa 38 6airT. OnucaHne
cTpyKTYpbl «MHopMaLma ob yCcTpolcTBE» COASPHKUT ONUCaHWe SNEMEHTOB CyMMapHO ANKHON 14 BairT.
B atom cny4ae w3 darna Heobxogumo npoquTtaTk 38 BalT, a MHTEpPNpeTMpPOBaThk TOMNLKO Nepebie 14 13
HUX.

Mone «Tun» kogupyeT criegylowmne TUNbl 3NeMeHTOB AaHHbIX:

« 0 - Havano caina. GNeMeHT AaHHbIX A0MmKeH cofepxate cTpoky « START TV7 DATA FILE'rn», roe cumBonsl
«\rin= - 310 cumBonbl ¢ Kogamu 0x0D 1 0x0A cooTeeTcTBeHHO. [None «KonudecTeo» aHanWM3MpoBaTk HE HYXHO;
1 — 3NeMeHT AaHHLIX NpeacTaBneH cTpykTypol «MHdopmauma ob yeTpoicTees;

2 — aneMeHT AaHHbIX NpeacTaeneH cTpyKTYpol «MHopMaumns o HacTpoidkax»;

3 — anemMeHT AaHHbIX NpeacTaBneH CTPYKTYpol «HacTpoiku 3almweHHbler ana MNB<2.20;

4 — 3NeMeHT AaHHbIX COASPHMT 3HAYEHME KOHTPOMNBHOW CYMMbI HE3ALLMLLEHHLIX HacTpoek. OcTankbHble BanTbl
aHanuanpoBaTb He HyXHO;

5 — anemeHT AaHHbIX NpeacTaBneH CTPYKTYPOon «HacTpoMkin HesallWLLEeHHbIE?

6 — aHanM3npoBaTb He HYXHO;

7 - aneMeHT AaHHbIX NPeACcTaBneH cTpyKTypol «MHhopmauma o natax Hayana/koHua apXuBoB»;

8 - anemeHT AaHHbIX NPeacTaBneH cTpyKTypoi «MHdopmaums o6 nHAeKCaX apxXUBOB NapamMeTposy,

9 - aneMeHT AaHHbIX NPeAcTaBneH cTpyKTypon «MHdopMauusa o6 acCUHXPOHHBLIX apXMBax»;

10 - 3anemMeHT AaHHbIX NpeacTaBneH cTPYKTYpoi « Tekylume aHavenusa» ana MNB<2.20;

11 - 3NeMEHT AaHHbIX NpeacTaBneH CTPYKTYpoit « Tekylume uTorosble 3HadveHus» ansa MNB<2.20;

12, 13, 14 - anemeHTbl AaHHbIX NPEACTaBNEHbl CTPYKTYPOR «ApPXWBHAS 3aNWCh (YaCcoBOW, CYTOUHbLIN, MECAYHBINA
apxvesbl)» ans NB<2.20. Tun 12 - 3anucK NpeacTaenaloT YacoBol apxmns, 13 — cyTOYHBIA apxue, 14 - MecsaYHbIA
apxue;

15 - 3neMeHT AaHHbIX NpeAcTaBNEH CTPYKTYPOR « APXMBHASA 3anWcb (UTOrOBLIA apxus)» ana MNB<2.20;

16, 17, 18 - anemeHTbl AaHHbIX NPEAcTaBNEHbl CTPYKTYPOR «APXMBHBIE 3aNUCKH aCUHXPOHHLIX apxusos». Tun 16
- 3anucK NpeacTaBnAlT apxMe MaMmeHeHMn Basbl AaHHbIX, 17 - apxme cobbiTMi, 18 - AMArHOCTUYECKNIA apXuB.
Mone «Jdon.mHopmaumns» cooepxknT MHOESKC apxXWBHOM 3anucK B npubope, 13 koTopol Gbina cyMTaHa nepeas
apXMBHAas 3anuchb JAHHOMO CErMEHTa OaHHbIX;

¢ 19 — aneMeHT OaHHbLIX NDEOCTABNEH CTDVKTVDOA «HacTDOMKK 3awmMweHHblie» ans MNB=2.20:
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21 - anemeHT AaHHbLIX NpeAcTaBneH CTPYKTYPoi « TekyLlne UTorosble 3HaveHua» ana MB=2.20;

22, 23, 24 - anemeHTbl JaHHbIX NpeAcTaBneHbl CTPYKTYPOW «ApXUBHaA 3anvck (YACOBOW, CYTOYHBIA, MECAYHLIA
apxvebl)» Ana MBz2.20. Tun 22 - 3an1cK NpeACcTaBnNAT YacoBoW apxus, 23 — CYTOYHLIA apxuB, 24 - MecAYHbIA
apxuBe;

25 - anemeHT AaHHbIX NpeAcTasneH CTPYKTYPOo «ApXUBHAaA 3anuch (MToroBbIi apxus)» ana MNB22.20;

26, 27, 28 - a3nemMeHTbl AaHHbIX NpeacTaBneHbl CTPYKTYPON «APXWUBHBIE 3anncy acMHXPOHHBIX apxusos». Tun 26
- 3anucy NPeacTaBnAwT apxXxuMB MameHeHWi 6a3bl AaHHbIX, 27 - apXWB cODbITUIA, 28 - AMarHOCTUYMECKWIA apX1B.
MNone «Qon.nHopMmaumna» CoaepHMT MHOEKC apXMBHOM 3anuck B npubope, U3 KoTopoi Bbina cyMTaHa nepeasn
ApPXMBHAS 3aNWCh NAHHOMO CErMeHTa AaHHbIX;

65535 - thaina. InemMeHT gaHHbIX AormxeH cofepxats cTpoky «END TV7 DATA FILE\r\n», rae cumsonst «\rin:
- 3To cumBonb! ¢ kogamu 0x0D 1 0x0A cooTeeTcTBeHHO. MNone «KonuyecTso» aHan1anposaTh He Hy:KHO. [laHHbliA
3NEMEHT ABNAETCH NPW3HAKOM OKOHYaHWUA daina u CryxuT CUrHanom K npekpaleHuio YTeHns danna;
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MpunoxeHne 6. Peannaaumnna obMeHa gaHHbLIMKU no uHTepdeicy USB

OTtnpaensemsld 1 npuHUMaemblid Bydep npu pabote no USB Bcerga umeet gnuHy 64 Ganta. Ma Hux
noneaHslx AaHHelx 61 6aiT. MNpn HeobxogumocTn oTnpaeuTe Bonbliee konudecteo BanT, Heobxooumo
[enaTb HeCKONbLKO MocnenosaTenkHbIX Nockinok. [py nepenadve HECKOMbKUX MOCHINOK B HanpasneHuu
npubopa mexay nocneacBaTensHbIMW MOCLINKAMKM [A0MKHA BbiAEPKMBATLCA nay3a He meHee 10 mc.
Kaxnas nocbinka coaepkuT:

- 3aronoBok AnvHol 2 BaWTa: nepeblid 6alnT Bcerga paeeH 63; BTOpor BalT COAEpPXUT ONUHY CEeKLUM
NONb30BaTENLCKUX AAHHBIX.

- CeKuuio none3oBaTenbCkMX AaHHbIX ANWMHOW 62 BaliTa. MNepeblil BaiT coaepKnT CHeTHMK NoneaHbIX banT
"ByteCnt". ByteCnt moxeT npuHumMmaTh 3HadeHma 0-61. OctansHble 6GainTel MCNONL3YIOTCA ANA Nnepejadu
«NoNe3Hon» MHdopmaumu.

Ecnun nporpamma xo4eT oTnpaBnTh Konu4yecTso BaiT, kpaTHoe 61, TO nocne oTNpaBk NONe3HkbIX 4aHHBIX
OHa Tawke obasaHa oTnpaBuTe AononHuTencHeld kagp ¢ ByteCnt paeHeim Hynwo. [NpuHMMarowasn
nporpamma nNpUHUMaeT peLleHue, YTo BCe AaHHble NpUHATEI ecni ByteCnt umeeT 3Ha4eHue meHee 61.
McxoaHble TekcTel npuMepa pabotel ¢ npubopom no uHTepdeicy USB npueeneHsbl Huxe (npoekt
koMnunupoBancs B cpeae paspabotku Visual Studio 6.0 npu npeayctaHosneHHom nakete Windows Driver
Kit eepcun 7600.16385.1).
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Nuctunr daitna HIDDevice.h

// HIDDevice.h: interface for the CHIDDevice class.

v

FLEETELTEE PRI i AT T EE T it dddi i dddd i ddibiddrddriddrifididssiiidivi

#if !defined (AFX_HIDDEVICE_H__9C9236F9_16D8_4B6A_B3D1_416C79E14181_ INCLUDED_)
#define AFX_HIDDEVICE H_ OCO236FS_16D8_4BEA_B3D1_416CT9E14191  INCLUDED_

#if _MSC_VER > 1000

#pragma

once

dendif // _MSC_VER > 1000

extern
#pragma

#include

#pragma
3

U

warning (disable: 4201)
"DDEANVHIDSDI . h"

warning (default: 4201)

FLEETETEEI TR PP I I EEE T i i il iidididiiity
PEEETELEEET R f LTI T i i diiiiiiididsiity

#define
#define

USE_VENDOR 0x2047
USB_PRODUCT 0x0301

//TI MSP430 vendor ID
//1D for this product (HID MSP430)

FLEETELEEEI TR PP IE T i iidiiiiididiiity
FLERERTTEITEEEE AT TEFE TR E i EE T idrie it aiies

#define

CONST_REPORT_ID 63

//! Defines the maximum length of a serial number

#define

SERNUM_LEN 40

//! Defines the maximum number of physical devices

#define

#define
#define

//! HID
//! HID
#define
//! HID
#define
//1 HID
#define
//1 HID
#define

MAX_PHYS_DEVICES 6

HID_DEV_CONNECTABLE_MAX 128
HID_DEV_INTERFACE_CNT 128

Device return codes
action/transfer was successful
HID_DEVICE_SUCCESS

device was not found

HID DEVICE_NOT_FOUND

device is not opened

HID DEVICE NOT_ OPENED

device is allready opened

HID DEVICE ALREADY OPENED

//! Timeout occurs during transfer

#define
//1 HID
#define

HID DEVICE TRANSFER TIMEQUT
transfer failed
HID DEVI CE_TRANSFER_FAI LED

//! Invalid handle

#define

HID_DEVICE_HANDLE_ERROR

0x00
0x01
ax02
=03
=04

0x05

Ox06

piterflow.pro-solution.ru | pwf@pro-solution.ru | 8 800 511 88 70



TB7

Onwucaudne npotokona obmeHa

c.51

//! Buffer overflow

$define HID_DEVICE_BUFFER_OVERFLOW
//! User interrupt

#define HID DEVICE USER INTERRUPT
//! Unknown error

#define HID DEVICE UNKNOWN_ERROR

0x07

Ox08

OxFF

F B R L R T PP

7/
//! A structure
7

that tracks the number of serial numbers

D R e e B

typedef struct
{
char serialMum[SERNUM_LEN] ;
char devicePath[MAX_PATH]
BYTE deviceStatus;
}TTrackSerialNumbers;

typedef struct
{

TTrackSerialNumbers m_serialNumList [MAX _PHYS DEVICES];

WORD
}TTrackSerialNumbersAr;

m_Cnt;

F B R L R T PP

7
//! Device information structure.
i/

D B B B

typedef struct

{
//! Handle for hid device
HANDLE hndHidDewvice;

//! Indicator if device is opened

BOOL bDeviceOpen;

//! Timeout for GetReport requests

UINT uGetReportTimeout;

//! Timeout for SetReport requests

UINT uSetReportTimeout;

//! Asynchronous I/0 structure

OVERLAPPED oRead;

//! Asynchronous 1/0 structure

OVERLAPFED oWrite;

//! Maximum length of InReport's

WORD wInReportBufferLength;

/! Maximum length of OutReport's

WORD wOutReportBufferLength;
}THidDewvice;

#define MAX IN_BUF SIZE 256

BYTE
BYTE

HID ReadfFile

(THidDewvice * pHidDevice,
HID WriteFile(THidDevice * pHidDevice,

BYTE * pBuffer, WORD buffersize,
BYTE* buffer, DWORD bufferSize);

WORD * pnBytesRead, ULONG msTout);
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void HID_Init (THidDewice * pHidDewvice);
void  HID UnInit (THidDevice * pHidDevice):

BYTE HID Open (THidDevice * pHidDevice, WORD vid, WORD pid, TTrackSerialNumbers * pTrackSerialNumbers);
BYTE HID_Close (THidDevice * pHidDevice);

HANDLE HID OpenDeviceByVidPid{char* devicePath, WORD vid, WORD pid, DWORD * err);
BYTE HID GetHidDewvicePath (WORD VID, WORD PID, DWORD index, char* devicePath);
DWORD HID GetSerNums (WORD wid, WORD pid, TTrackSerialNumbersAr * pSerialNumListhr);

jendif // !defined (AFX_HIDDEVICE H__0C9236F9_16D8_4BEA_B3D1_416C79EL4191_ INCLUDED_)

Nuctunr dhaiina HIDDevice.cpp

// HIDDevice.cpp: implementation of the CHIDDevice class.
Iy
PEEETTSTEEI T E i b i i ir b i id i s i b ir i i i idiii i iiiry

#include "stdafx.h"
#include "HIDDevice.h"
#include <stdio.h>
#include <stdlib.h>
#include <string.h>

$ifdef _DEBUG

#undef THIS_FILE

static char THIS_FILE[]=_ FILE_ ;
#define new DEBUG_NEW

#endif

void MyAddLegString (CString str, int wait);
void MyOnCharsRecieved(BYTE * pBuf, int len);
void MyOnCharsTransmitted (BYTE * pBuf, int len);

FLPAEETT AL G AT ET i E i i i i i i i dd b i i i dididddidddid i ididiiidiisei
// Construction/Destruction
PHEEEETTEA T AT iEd bbb bbbt ii i id s i i i ddid s diddsrddidiniidiidiri

DWORD HID GetSerNums (WORD wvid, WORD pid, TTrackSerialNumbersAr * pSerialNumListar)
{

wchar_t HID Serial Number[SERNUM_LEN];

DWORD i=0, errar=0;

FEEETEESEAEET P AT F i i ir i iriiyiiidrts
for (i= 0;i<MAX_PHYS_DEVICES;i++) |
memset (&pSerialMumlistAr->m_serialNumlList[i].serialNum, 1, sizeof (pSerialNumListAr=->m_serialNumList[i].seriallum});
pSerialNumlistAr->m_serialNumlist([i].deviceStatus = HID DEVICE NOT_FOUND;
}
pSerialNumListAr->m Cnt = 0;
FEEETEFERET T EE T r b i i didddidriiiiddiy
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for (i=0; i<HID_DEV_CONNECTABLE_MAX;i++) {
if (HID_GetHidDevicePath(vid, pid, i, pSerialNumlistAr->m_serialMNumList[pSerialNumListAr->m_Cnt].devicePath} == HID_DEVICE_SUCCESS) |
HANDLE hHidDeviceHandle = HID OpenDeviceByVidPid(pSerialNumListAr->m_serialNumlist[pSerialNumListAr->m_Cnt].devicePath, wvid, pid, é&error);

if{ (hHidDeviceHandle != INVALID HANDLE VALUE) || (error == ERROR_SHARING_VIOLATION) ) {
if (HidD GetSerialNumberString (hHidDeviceHandle, HID Serial Number,sizeof (HID Serial Number)})

{
CloseHandle (hHidDeviceHandle) ;

if(pSerialNumlistAr-»m Cnt < MAX PHYS DEVICES) {
pSerialNumlistAr->m serialNumList[pSerialNumListAr->m Cnt].deviceStatus = HID DEVICE SUCCESS;
stropy (pSerialNumbisthr->m_serialNumList [pSerialMumbistAr->m_Cnt].serialNum, CString(HID Serial Number));
pSerialNumlListAr->m_Cnt++;
} else |
break;

return pSerialNumlistAr->m_Cnt;
}
BYTE HID GetHidDevicePath (WORD vid, WORD pid, DWORD index, char *devicePath)
{

BYTE status = HID DEVICE UNKNOWN_ERROR;

GUID hidGuid;
HDEVINFO hHidDeviceInfo = NULL:

HidD_GetHidGuid (shidGuid);

hHidDeviceInfo = SetupDiGetClassDevs (&hidGuid, NULL, NULL, DIGCF_PRESENT | DIGCF_DEVICEINTERFACE);

if (hHidDewiceInfo != NULL) {
SF_DEVICE_INTERFACE_DATA hidDevicelnterfaceData;
hidDewicelnterfaceData.cbSize = sizeof (hidDevicelnterfaceData);

if (index < HID DEV_CONNECTABLE MAX) |
BOOL hidResult = hidResult = SetupDiEnumDevicelnterfaces (hHidDeviceInfo, 0, &hidGuid, index, &hidDevicelInterfaceData);

if (hidrResult) {
BOOL detailResult;
DWORD length, required;
PSP_DEVICE_INTERFACE_DETAIL_DATA hidbevicelnterfaceDetailData;

SetupDiGetDevicelnterfacebDetail (hHidDevicelInfe, &hidDevicelnterfaceData, NULL, 0, &length, NULL):;
hidDevicelInterfaceDetailData = (PSP_DEVICE_INTERFACE_DETAIL_DATA)malloc (length);

if (hidDevicelnterfaceDetailbata) |

char strvidPid[40];
char strTmp[40];
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hidbDeviceInterfaceDetailData->chSize = siZEOf(SP_DEVICE_INTERF}\CE_DETAIL_DATA),'

detailResult = SetupDiGetDewvicelInterfaceDetail (hHidDeviceInfo,

&required, NULL);

strepy (strvidPid, "wvid ");
sprintf (strTmp, s04x"™, wvid);
strcat (strVidPid, strTmp);

strecat (strvidrid, "epid ");
sprintf (strTmp, ¥04x™, pid);
strcat (strvidPid, strTmp);

if(detailResult && ( strstr(hidDevicelnterfaceDetailData->DevicePath,

strepy (devicePath, hidDevicelnterfaceDetailData->DewvicePath);

status = HID_DEVICE_SUCCESS;

free (hidDeviceInterfaceDetailData);

return status;

HANDLE HID OpenDeviceByVidpPid{char *devicePath, WORD wvid, WORD pid,

{
HANDLE hHidDeviceHandle = INVALID HANDLE_VALUE;
int count = 0;

while (count<2) {
if (count == 0) {

DWORD *err)

hHidDeviceHandle = CreateFile (devicePath, GENERIC_READ | GENERIC_WRITE,

} else {

hHidDeviceHandle = CreateFile (devicePath, GENERIC_READ

FILE_ FLAG OVERLAPPED, NULL);
}

*err = GetLastError(};

if (*err == ERROR SHARING VIOLATION) {
count ++;

} elze {
break;

1

if (hHidDeviceHandle != INVALID_HANDLE_VALUE) {
HIDD _ATTRIBUTES hidDeviceAttributes;

if (HidD_GetAttributes(hHidDeviceHandle, shidDeviceAttributes)])
ifi{ (hidDeviceAttributes.VendorID != wvid) || (hidDeviceattributes.ProductID

CloseHandle (hHidDeviceHandle) ;

| GENERIC_WRITE,

shidDeviceInterfaceData, hidDeviceInterfaceDetailData, length,

strvidPid) ) {

0, 0, OPEN_EXISTING, FILE_FLAG_OVERLAPPED, 0);

FILE_SHARE_READ | FILE_SHARE_WRITE, NULL,OPEN_EXISTING,

1= pid) ) |
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hHidDeviceHandle = INVALID_HANDLE_VALUE;
)

} else {

CloseHandle (hHidDeviceHandle) ;

hHidDeviceHandle = INVALID HANDLE_ VALUE;

return hHidDeviceHandle;

void HID Init(THidDevice *pstrHidDevice)

memset (pstrHidbevice, 0,
pstrHidDevice-»hndHidDevice
pstrHidDevice->bDeviceOpen
pstrHidDevice->uGetReportTimeout
pstrHidDevice->uSetReportTimeout

pstrHidDevice=>wOutReportBufferlength = 0;

sizeof (*pstrHidDevice)};
= NULL;

= FALSE;

= 1500;

= 1500;

= CreateEvent (NULL, FALSE, FALSE, NULL);

pstrHidDevice=>»oRead.hEvent
FALSE, NULL};

pstrHidDevice=>oWrite.hEvent = CreateEwvent (NULL, FALSE
pstrHidDevice-»winReportBufferlength = 0;

void HID UnlInit{THidDevice *pstrHidDevice)

if (pstrHidDevice->oRead.hEvent != NULL) {
ResetEvent (pstriidDevice->oRead.hEvent);
CloseHandle (pstrHidDevice->oRead.hEvent);

if (pstrHidDevice->oWrite.hEvent != NULL} {
ResetEvent (pstrHidDevice->oWrite.hEvent);
CloseHandle (pstrAidbevice->oWrite.hEvent);

BYTE HID Close(THidDevice * pHidDevice)

return status;

BYTE HID Open(THidDevice * pHidDevice, WORD vid,

BYTE status = HID_DEVICE_SUCCESS;

if (pHidDevice->bDeviceOpen TRUE) {
if( (pHidDevice->hndHidDevice != INVALID HANDLE VALUE) && (pHidDevice->hndHidDevice != NULL) ) {
CloseHandle (pHidDevice=>hndHidDevice) ;
pHidDevice->hndHidDevice = INVALID HANDLE VALUE;
pHidDevice->bDeviceOpen = FALSE;
} else {
status = HID DEVICE HANDLE ERROR;
t
1 else {
status = HID_DEVICE_NOT OPENED;

WORD pid, TTrackSerialNumbers * pTrackSerialNumbers)

HANDLE hHidDeviceHandle;

wchar_t HID Serial Number[SERNUM LEN];

PHIDFiPﬁiPARSEDiDATA preparsedData;
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OSVERSIONINFO osVer:
CWORD error = 0;

CString str;

HID Close (pHidDevice);

if (pTrackSerialNumbers-»>deviceStatus != HID DEVICE SUCCESS) {
MyAddLogString{ "pTrackSerialNumbers->deviceStatus != HID DEVICE_SUCCESS!", false };
return HID DEVICE NOT_ OPENED;

1

hHidDeviceHandle = HID OpenDeviceByVidPid(pTrackSerialNumbers->devicePath, wvid, pid, &error);

if (hHidDeviceHandle == INVALID_HANDLE_VALUE) {
MyhddLogString( "hHidDeviceHandle == INVALID_HANDLE VALUE", false );
return HID_DEVICE ALREADY_ OPEMNED;

1

HidD_GetSerialMumberString (hHidDeviceHandle, HID Serial Number, sizeof (HID Serial Mumber]);

if (stremp (pTrackSerialNumbers-»serialNum, CString(HID Serial Number)) != 0} |
MyAddLogString{ "strcmp(pTrackSerialNumbers->seriallum, CString(HID Serial_ MNumber)) != 0", false };
return HID DEVICE ALREADY OPENED;

1

pHidDevice->bDeviceOpen = TRUE;
pHidDevice->hndHidDevice = hHidDeviceHandle;

if (HidD GetPreparsedData(hHidDeviceHandle, &4preparsedData)) |
HIDP_CAPS capabilities;

if (HidP_GetCaps (preparsedData, &capabilities)) |
if (capabilities.InputReportBytelength) |
pHidDewvice->wInReportBufferLength = capabilities.InputReportByteLength;

if (pHidbevice->wlnReportBufferLength > MAX IN BUF SIZE
pHidDevice=->wInReportBufferlength = MAX_IN_BUF_ SIZE;

}

if (capabilities.OutputReportByteLength) |
pHidDewvice->wOutReportBufferlength = capabilities.OutputReportBytelength;
}

1
osVer.dwlSVersionInfoSize = sizeof (OSVERSIONINFO) ;

GetVersionEx (&osVer) ;
// Only set the max report requests if we are using 2K or later
if (({osVer.dwPlatformId == 2) && (osVer.dwMajorVersicn == 5)) |
if (osVer.dwMinorvVersion >= 1) {
// XP or later supports 512 input reports
HidD_ SetNumInputBuffers (pHidDevice->hndHidDevice, 512);
} else if (osVer.dwMinorVersion == 0) |
// 2K supports 200 input reports
HidD SetNumInputBuffers (pHidDevice->hndHidDevice, 200);
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HidD_FreePreparsedData (preparsedData);

return HID DEVICE_SUCCESS;
¥

MyAddLogString ( "return HID DEVICE ALREADY OPENED", false );
return HID_DEVICE_ALREADY OPENED;
t

BYTE HID WriteFile (THidDevice * pHidDevice, BYTE* buffer, DWORD bufferSize)
{
BYTE status =

= HID DEVICE_SUCCESS,

int stillToSend = bufferSize;

BYTE bytesCount = 0;
BYTE ReportId =

CONST_REPORT_ID;// ONLY &3ReportID is available!
BYTE report[256];
DWORD error = 0,

quit = 0;

fRes = 0;

while((stillToSend »= 0) && ({(guit == 0) && (status == HID DEVICE_SUCCESS)) (|
memset (report, 0, sizeaf (report));
if (stillToSend »>= (Reportld-2}) |
bytesCount = (BYTE) (ReportId=-2);
1 else |
bytesCount = (BYTE)}stillToSend;
quit++t;

H

//fi11l header
report[0] = Reportld;//CONST REPORT ID
report[1] = fe £
report[2] =

(BYTE) (bytesCount + 1);//(BYTE) [Reportld-1);//Always transmit 63 bytes
bytesCount; //Data segment length

/

/Copy data
memcpy (&report[3], &buffer[bufferSize - stillToSend], bytesCount);
s5tillToSend = (stillToSend - bytesCount);

// Check to see that the device is opened
if (pHidDevice->blevicelpen) {

DWORD bytesWritten = 0;

/ Try tow

rite the file
if (!WriteFile (pHidDevice->hndHidDevice,

report, pHidDevice->wOutReportBufferlength,

4bytesWritten,
error =

&tpHidDevice->oWrite)) |
GetLastError () r

if (error == ERROR_IC PENDING) {

fRes = WaitForSingleObject (pHidDevice-»oWrite.hEvent, pHidDevice->uSetReportTimeout);
switch (fRes)
{
case WAIT CBJECT_O:
{

GetOverlappedResult (pHidDevice->hndHidDevice, &pHidDevice-»oWrite, &bytesWritten, FALSE);
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}

)
break;

case WAIT_TIMEOUT:
{

Cancello (pHidDevice=>hndHidDevice);
status = HID DEVICE TRANSFER TIMEOUT;

break;

)

break;

default:

{
Cancellc (pHidDevice->hndHidDevice});
status = HID_DEVICE_TRANSFER_FAILED;
break:

)

break;

t

} else {
Cancello({pHidDevice=->hndHidDevice);
status = HID_DEVICE_TRANSFER_FAILED;
break;

else {
status = HID DEVICE SUCCESS;
}
if (status HID DEVICE SUCCESS) {
if (status == HID DEVICE SUCCESS) {
MyOnCharsTransmitted(report, pHidDevice->wlOutReportBufferLength);

}

if (gquit o)
Sleep(10);

i

} else |
status = HID DEVICE NOT OPENED;

}
}

return status;

;

BYTE HID ReadFile (THidDevice * pHidDevice, BYTE * pBuffer, WORD bufferSize, WORD * pnBytesRead, ULONG msTout})

i
BYTE
DWORD
BYTE
ULONG
BYTE

status = HID DEVICE_ SUCCESS;

bytesRead = 0, error = 0, fRes = 0;

ReportId = CONST_REPORT_ID;// LY 63ReportlD is available!
startTime = GetTickCount();

inBuffer [MAX_IN_BUF_SIZE]:

memset (pBuffer, 0, bufferSize);
(*pnBytesRead) = 0;

#ifdef DEBUG

/fmsTol

ut = OxEfELEFEFT;

#endif// DEBUG
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while(status == HID DEVICE_SUCCESS) |{
bytesRead = 07

// Check to see that the device is opened

if (pHidDevice=>blevicelpen == false) {
status = HID DEVICE NOT OPENED;
break;

1

memset {inBuffer, 0, sizecf{inBuffer});

if (!ReadfFile(pHidDevice->hndHidDevice, inBuffer, pHidDevice->wlinReportBufferLength, &bytesRead, &pHidDevice->oRead)) |
error = GetLastErrer();

if (error ERROR_I0_PENDING) |
fRes = WaitForSingleObject (pHidDevice->oRead.hEvent, pHidDevice->uGetReportTimecut);

1f( (GetTickCount() = startTime) > (msTout) ) {
Cancello(pHidDevice-*hndHidDevice) ;
status = HID_DEVICE_TRANSFER_TIMEOUT;
break;

switch (fRes)
{
case WAIT OBJECT 0:

{
GetOverlappedResult (pHidDevice->hndHidDevice, &pHidDevice->oRead, &bytesRead, FALSE);

t

break;

case WAIT_TIMEQOUT:
{
Cancello (pHidDevice=>hndHidDevice) ;
bytesRead = 0;
b

break;
default:
{
Cancello(pHidDevice->hndHidDevice);
status = HID_DEVICE_TRANSFER_FAILED,‘
b
break;
1
1 else |
status = HID_DEVICE_TRANSFER_FAILED;
break;

1

PELEEIEATETEA T AT i i i iiriitiss
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if (status == HID_DEVICE_SUCCESS) {
if (bytesRead > 0
MyCnCharsRecleved(inBuffer, bytesRead);
1
FAEEELETTET AT i iidiiiriiiss

if({ (status == HID_DEVICE_SUCCESS) && (bytesRead »= 2) ) {
if ({ (*pnBytesRead) + inBuffer([2]) > bufferSize) {
status = HID DEVICE BUFFER_OVERFLOW;
break;

}

if (inBuffer[0] == CONST_REBORT_ID) {
memcpy (4pBuffer[*pnBytesRead], &inBuffer[3], inBuffer[2]);

(*pnBytesRead) = (WORD) ( (*pnBytesRead) + inBuffer[2]):

if(inBuffer[2] < (Reportld-2}) {
status = HID_DEVICE_SUCCESS;
break;

i

return status;

TNuctuHr daiina TestUSB.cpp
// TestUsb.cpp : Defines the entry point for the conscle application.

#include "stdafx.h"
#include "TestUsb.h"™
#include "HidDevice.h"
#include "Service.h"™

#ifdef DEBUG

#define new DEBUG_NEW

#undef THIS FILE

static char THIS_FILE[] = _ FILE_ ;
#endif

FEEITELTELTTSLET BRI L LTSI I EEL LA T E LI AT I LR AT EE TR EE LA ERTF AT E i iy
// The one and only application abject

CWinApp thelpp;
using namespace std;

int _tmain{int argc, TCHARR* argv[], TCHAR* envpl])
{
int nRetCode = 0
// initialize MFC and print and error on failure
if (!AfxWinInit{::GetModuleHandle (NULL), NULL, ::GetCommandLine(}, 0)}
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else

// TODO: change error code to suit your needs
cerr << _T("Fatal Errcr: MFC initialization failed") << endl;

nRetCode = 1;

THidDevice hidDevice;

TTrackSerialNumbersAr serialNumlisthAr;

BYTE outbuffer[] = {0x00,

BYTE inbuffer[300];

WORD nBytesRead = 0, ret;

memset (&zerialNumlistAr,
HID Init(&hidDevice);

if (HID_GetSerNums (USB_VENDCR, USE_PRODUCT, &serialNumListAr)

{

MyaddLogString ("Device not found

return 0;

1

if (HID Open{&hidDevice,
{

Ox48, 0x00, 0x00, 0x0Q0, 0x13, 0x00, 0x0O0, 0x00, 0x00, 0x00, 0Ox0Q0, 0x00,

zizeof (serialNumListar));

n
]
o

» true);

MyAddLogString ("Fail to open USB connection!™, true);

return 0;

H

MyAddLogString ("S5t

write binary buffer toc USB:", false);

MyOnCharsTransmitted{outbuffer, sizeof (outbuffer));

if (HID_WriteFile(&hidDevice, outbuffer, sizeof (outbuffer)) != HID_DEVICE_SUCCESS)

{

MyAddLogString ("Fail to write data to USE comnection!", true);

return 0;

1

ret = HID ReadFile(&hidDewvice, inbuffer, (WORD) (sizeof{inbuffer)), &nBytesRead, 1000);

switchi{ret)
{
case HID DEVICE_ SUCCESS:

MyAddLogString ("Binary buffer frem USBE:", false);
MyOnCharsRecieved{inbuffer, nBytesRead);
MyAddLogString ("Read OK!", true);

break;

case HID_DEVICE_USER_INTERRUPT:
MyAddLogString ("Read interrupted!", true);

break;

case HID DEVICE_TRANSFER_TIMEOUT:
MyaddLogString ("Read timeout!", true);

break;
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default:
MyaddLogString ("Read error!", true);

break;

1
HID Close(&hidDevice);

}

return nRetCode;
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