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1 BBeaeHwune
1.1 O6wmne cBeaeHun

[aHHbIN AOKYMEHT ONuCbIBaEeT peanuaaumo NpoTokorna ooMeHa aHHbIMUY AMS TennosbluucnutTens « TB7».
Tennosbiumncnutens «TB7» (aanee Npnbop) no3sonseT nonyvyaTb TEKyLLMe U apXMBHbIE napameTpsbl, a
Takke npegocTaBnseT [OCTYN K YUTEHUIO UM M3MEHEHWI0 HACTPOEYHbIX MnapaMeTpoB 4epes
KOMMYHUKaLNOHHbIE UHTEPENChI.

NMPUMEYAHUE! WN3-3a pasHuubl B (yHKUMOHANE Bepcuu BCTPOEHHOrO MporpammHoro obecnedenusi MB22.20 umvetot
CYLLECTBEHHbIE OTNINYMSA B pacnpeseneHn agpecHoro NpocTpaHcTBa NepeMeHHbIX B cpaBHeHuu ¢ B<2.20.
Mpu paboTe ¢ npubopamu, umetoLmmm NMNB=2.20 BO3MOXHO YTEHWE NapamMeTPoB, pa3MeLLEHHbIX MO agpecam
ans MNB<2.20. B atom cnyyae, B LeNsX COXpaHEHUsi MakCMMarnbHOW COBMECTUMOCTU, B MPOLIECCe YTEHUs
npousBoanTcsa npeobpasoBaHMe CTPYKTYp AaHHbIX [1B22.20 k cTpyktypam MNB<2.20, 4To MOXEeT NpuBOauTb
K NoTepsM 3Ha4YMmon nHdopmauum

1.2 ®usunyeckue nHTepdencobl U aganTepbl

Mpnbop ocHalleH nHTepdencamu:

e USB, knacc HID device;
e COM1, nocnegoBartenbHbin nHTepdenc RS-232 (c ranbBaHN4eCKON pa3Ba3Kon);
e COMZ2, onuuoHanbHbI CMEHHBIN MHTEPMENC, peann3yemblili OAHUM U3 BCTPOEHHBLIX aAanTepoB:

» RS-485 (c ranbBaHNYeCKOW pa3Bsi3Kon);
= Ethernet (c ranbBaHN4Yeckow pasBs3Kkon).

HacTtporika napameTpoB nepenavn AaHHbIX nocnefoBaTernbHbIX MHTEPEENCOB OCYLLECTBNAETCHA Yepes
MeHto npubopa B pasgene «CEPBUC » KOMMYHUKALINW».

WHtepdennc COM1 nogaoepxmBaet:

L] (bI/I3VI‘~IeCKVIe napamMeTpbl nepegadn gaHHbIX:
= ckopocTb 1200, 2400, 4800, 9600 6uT/c.;
= 8 OUT AaHHbIX;

= 1 cTon-our;
®  HeT KOHTPONSA YEeTHOCTMW.

L lorn4eckme NpoToKosbl Nepeaadn AaHHbIX:

=  Modbus RTU;
=  Modbus ASCII;
= PPP.

NMPUMEYAHMUE! Mpu ncnonbaosaHum nHtepgerica RS-232 BHellHee YCTPOMCTBO AOMKHO 06ecneymBaTb BbICOKMIA YPOBEHb
curHana RTS ans nuTaHus BbIXOAHbLIX ONTPOHOB adantepa

UHTepdennc COM2 nogaepxmBaeT:
L] (bVI3VI‘~IECKVIe napamMeTpbl nepegayn gaHHbIX:

= cKkopocTb 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 6uT/c.;
= 8 OMT AaHHbIX;

= 1 cTon-our;

*  HeT KOHTPOSS YETHOCTU.

. niornyeckne npoToKonbl Nnepeagadn AaHHbIX:

=  Modbus RTU;

=  Modbus ASCII;

=  Modbus TCP (Tonbko ¢ agantepom Ethernet);
=  PPP.

NMPUMEYAHMUE! Mpu ncnonbsosaHum uHTepdgeiica COM2 npubop OomkeH ObiTb 3anuWTaH OT BHELLUHEro ceTeBoro 6roka
nuTaHus. MNpu paboTe oT BCTpoeHHoW 6aTapen uHtepderic COM2 He paboTaeT
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MPUMEYAHUE! Apgantep RS-485 sBnsieTcs «npo3padHbIM» npeobpa3oBaTtenemM usMyeckux MHTepdencos

NMPUMEYAHUE! Apantep Ethernet sBnaerca «npo3payvHbIM» npeobpasoBaTenieM U3nNHeckux MHTEPAENCOB npu
CreayoLLmMX YCIOBUSIX:
1) coeanHenmne Ha TCP nopty 5001, ecnu agantep Ethernet pabotaet B pexume TCP cepBepa, 1 Ha
noptax ¢ Homepamu 5000 n 6onee B pexume TCP knneHTa;
2) B HacTpoiikax nHTepdernca COM2 gomkHa 6bITb ykazaHa ckopocTb obmeHa 115200 but/c

NMPUMEYAHUE! Apantep Ethernet senaerca npeobpasoBatenem QpU3NYecknx MHTEPEENCoB 1 KOHBEPTEPOM JOTUYECKUX
npoTokonoB Modbus TCPSModbus RTU npu cnegyowmx ycnoBusix:
1) coeguHeHue Ha TCP nopty 502, ecnu agantep Ethernet paGotaeT B pexxume TCP cepBepa, 1 Ha noptax
¢ Homepamu meHee 5000 B pexxume TCP knneHTa;
2) B HacTpovikax nHTepdernca COM2 gormkHo BbiTb ykasaHo: ckopocTb 0bmeHa 115200 6ut/c, npoTokon
Modbus RTU

NMPUMEYAHMUE! Ons ytouHeHua criocoba MOAKMIOYEHMUs, PEXMMOB MCMOMb3OBaHUA M NapameTpoB paboTbl aganTepos
crieqyet 06paTuTbCs K IOKYMEHTaLMW Ha aganTepsl

HacTtpoiika napameTpoB umHTepdeinca USB He npoumssoautcs. [Nepefada OaHHbIX OCYLLECTBRSETCS B
dopmarte nocwbinok Modbus RTU, nHkancynupoBaHHbIX B NpoTokon nepegayv no USB (cm. Peanusauus
o6MeHa gaHHbIMU No nHTepdency USB).

YpoBHM NnpoTokona o6meHa

OTOT pasgen coOepXuT KpaTkme cBefeHus m3 ctaHgapta Modbus. Bonee nogpobGHyto mMHopmauuio
MOXHO NONYYNTb U3 JOKYMEHTOB, pasMeLLeHHbIX Ha canTte www.modbus.org:
¢ Modbus Application Protocol;

e Modbus over serial line;
¢ Modbus Messaging on TCP/IP Implementation Guide.

Takke [OaHHbIA pasgen COOEPXWUT CBeAeHUs O HecTaHOapTHbIX YHKUMAX cTaHgapTa Modbus wu
HecTaHOapTHLIX peXxumax nepeayn AaHHbIX.

1.3.1 Jloeuyeckuli ypogeHb npomokKosia

Jlormuecknii ypoBeHb MNpoOTOKONa oOTBeYyaeT 3a cnocob poctyna K gaHHbiM. [potokon «Modbus»
onpegensiet noHsatue PDU (Protocol Data Unit), He3aBucumoe OT MUCMOMb3yeMOoro KOMMYHUKaLMOHHOMO
ypoBHsi. PDU cogepxut 2 nons: koa dpyHkumn (anvHa 1 6anT) n gaHHble (anvHa He 6onee 252 6ant npu
MCNomnb30BaHMM CTaHZapTHbIX yHKUMn Modbus u He Gonee 346 Gawt (296 6awTt ansa B<2.20) npu
NCNoNb30BaHUN HeCTaHAAPTHbIX oyHKUun Modbus).

Function code Data

PDU
< >

Coctas PDU

HOD,pOGHOG onucaHune norn4eckoro ypoBH4 npmeeneHo B pasgene PeannsoBaHHble dyHKLMM NPOTOKONA.

1.3.2 KoMMyHuKayuoHHbIl ypo8eHb NpomokKosia

KOMMYHUKaUMOHHbI ypoBeHb MpOTOKOMa OTBeYaeT 3a [OCTaBKy nepegaBaemMolt MHopMauuu Mexay
ABYMSI coBMecTUMbIMU «Modbus» ycTpoicTBamu. B pasnmnyHbIX KOMMYHMKaLMOHHbLIX NpoTokonax PDU
AOMNOSHsIeTCs NossiMyM CeTEBOW apec, KOHTPObHas CyMMma, 3arofioBoK U T.4., 06pasysi Npu 3TOM, NOHSATUE
ADU (Application Data Unit). JononHuTenbHble nonst TpebyoTca ons agpecauun, ngeHtndukauum un
KOHTPOMS LeNOCTHOCTN AaHHbIX.

HesaBuncumo ot KOMMYHUKaLUMOHHOIo ypoBHA NPOTOKOS1a r|pV|6op pa60TaeT TOJbKO B pexunme «BEOOMbIN».
OTO 03HavaerT, 4uTo r|p|/|6op MOXeT BbIMNOJIHNTb NOCHLINIKY TOJIbKO B OTBET Ha 3anpocC CUCTEMbl BEPXHEro


http://www.modbus.org/
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YPOBHS. B crniyyae oTcyTcTBMSI OTBETa OT Npubopa cructeMa BEPXHEro YPOBHS AOMKHA BbINOMHUTE MOBTOP
3anpoca.

NMPUMEYAHUE! Oxnoaemoe Bpems monyyeHuss oTBETa OT BEAOMOrO M KOMMYECTBO MOBTOPOB 3aMpoCoB, MOCMe KOTOPOro
MOYXHO KOHCTaTUPOBaTb (OaKT OTCYTCTBUS KAYECTBEHHOM CBSI3U C MPUBOPOM, 3aBUCUT OT CKOPOCTY NepeaaYn
1 Ucnonb3yemoro pusnyeckoro kaHana cessu. Tak, BpeMsi BbIMOMHEHUS LKA «3anpoc OTBET» MPU NPSIMOM
coeguHeHnn no RS-232/485 n npu ncnonb3oBaHmn npoogHoro unin GPRS mogema Gynet kapguHanbHO
oTnuyatbes. pu npsmom coeauHeHun no uHTepdencam RS-232, RS-485 wnn USB Bpems peakuum
npubopa He npeBbiwaeT 500 mc

[ns agpecaunm 3anpocoB KOHKPETHOMY Npubopy ncnonbayetcs none «CeTeBow agpecy», KOTopoe MOXeT
npuHUMaTb 3HadveHus B auanasoHe 0-255. lMpubop pearnpyeT TONMbKO Ha [OCTOBEPHbIE 3anpochl, B
KOTOPbIX yKa3aH unu LupokoBellaTtenbHbii agpec 0 nnu ceTteBow agpec, COBMagalolmi C CeTeBbIM
agpecom npubopa (onpepensieTcs yctaHoBkaMmu npubopa).

NMPUMEYAHUE! B otknoHenve ot ctaHoapta Modbus, 3anpoc ¢ LiMpoKoBellaTenbHbIM CeTeBbiM agpecom 0 TpakTyeTca
np1BopoM Kak 3anpoc, Ha KOTOpbIN NPUGOp OOMKEH AaTb OTBET HE3ABUCUMO OT COGCTBEHHOIO CETEBOro
agpeca. Vcnonb3oBaHve LUMPOKOBELLATENbHLIX aApecoB OOMyCKaeTCA TOMbKO MPY MOAKMHYEHUM Tuna
«TOYKa-TOYKa»

Bo3mOXXHO MCnonb3oBaHME TPEX CTaHO4AaPTHLIX PEXMMOB Nepefayn gaHHbix: RTU (Remote Terminal Unit),
ASCII (American Standard Code for Information Interchange), TCP (Transmission Control Protocol) n
ogHoro HectaHgapTtHoro: PPP (Point to Point Protocol). MNMonb3oBaTtens BeibupaeT HeobXoanmbIA pexmm
nytem nogbopa obopynoBaHus M KOHUrypuposaHus npubopa Hapsgy C TakuMu napameTpamm Kak:
ckopocTb obmeHa, ceTeBow agpec W T.4. Bbibop wcnomb3yemoro pexvma obycnasnusaeTtcs
XapakTtepuctnkamu usm4eckoro kaHana cBsi3u, 0COBEHHOCTAMM APYrMX YCTPONCTB, NOOKMIOYEHHbIX Ha
LUMHY AaHHbIX, TpeboBaHMAMM K BbicTpoaencTBmio 1 T.4. Bee ycTponcTsa, 06beanHeHHbIe B CETb, OIMKHbI
MCMNonb3oBaTb OANHAKOBBIN PeXNM nepeaayn AaHHbIX.

1.3.2.1 ADU «Modbus RTU»

B cnyyae ncnonb3oBaHna KOMMYyHMKaLMoOHHOro npotokona «Modbus RTU» PDU gononHsaeTcs nonamum
CeTeBOW aApec U KOHTPONbHas cymma.

ADU
< >

Net. Address | Function code Data CRC

PDU
< >

ADU ansa «Modbus RTU»

CeTeBoWi agpec CnyxuT ans agpecauun npubopa B ceTu. KOHTporbHasi cymMMa CRyXuT Afsi MPOBepKu
LLeNoCTHOCTU AaHHbIX. MNepepatollee YCTPOMCTBO BbIMUCASET KOHTPOSbHYIO CyMMYy Haj BCEMU MOMsSIMU
MOCbINKKW, U 3aTeM pe3yrbTaT BbluMCHeHUs [o06aBnsieT B KOHeL Mocbifku. MNMpuHUMatollee yCTpPOMCTBO,
MoryyMB BCKO NOCLINKY, BbIMUCNSIET KOHTPOMbHYO CYMMY Kagpa Ans Bcex 6aiToB coobLieHus, uckrodas
GaiiTbl KOHTPONbHONM CyMMbl. B cnydae, ecnu npuHsiTas U BblMUCIIEHHAS KOHTPOSbHbIE CYMMbl PaBHbl,
NPUHUMAETCA pelleHne O AOCTOBEPHOCTM MPUHATOro kagpa. B npoTuBHOM cnyyae kagp cuuTaeTcs
HefoCTOBEpPHbLIM. Ecnin npnGop nonyvaet HeJOCTOBEPHbIN Kaap, OH €ro UFHOPUPYET M He NOChkINaeT Kakux-
nmB0o OTBETHbLIX COOBLLEHNIA. DTO 03HAYAET, YTO CUCTEMA BEPXHETO YPOBHSI HE MOMNY4YUT OTBETa B TEYEHUE
0XXrMaaemoro BpEMeHM U MOXeT cenaTb NOBTOp 3anpoca. Ecnv cucteMa BepxHero ypoBHsi OGHapyxuBaeT
HeOCTOBEpPHbI OTBET, TO OHA MOXET BbINOSHWTL NOBTOP 3anpoca.

Mpu nepegaye ncnonb3yeTcs ABONYHAsS CUCTEMA KOAUPOBAHUS, HAYarno 1 KOHeL, MOChINKN ONpeaensoTcs
no ANUTENbHOCTU «MHTEpBana TULINHbLI» - BPEMEHU, B TEYEHNE KOTOPOro He Npoucxoauno nepegaydn. T.e.
Kagp COOOLEeHUs «3akmnoyeH» Mexay OBYMsl MHTepBanamy TULWKHbL. BanTbl COOBLWEHUA [OIMKHbI
nepegaBaTbCs HENPEpPbIBHBIM NOTOKOM. NnTenbHOCTb MHTEPBAna TULWKWHbLI No cTaHgapTy « Modbus RTU»
onpegensercd kak 3,5 anuTenbHOCTM Nnepegayn 6anTa Ha 3agaHHOM CKOPOCTM.

NMPUMEYAHUE! B oTknoHeHue oT ctaHgapTa Modbus MHTepBan TULLWHLI COCTABMAET:
- 7,8 mc ansi ckopocten 9600 6uTt/c v BbILLE;
- 15,6 mc ans ckopoctu 4800 6uTt/c;
- 31,2 mc gns ckopoctu 2400 6uTt/c;
- 62,5 mc ansa ckopoctu 1200 6ut/c
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B kadecTtBe hyHKUMM pacyeTa KOHTPONbHOW cyMMbl B pexxume RTU ucnonbsyetcsa Cyclical Redundancy
Checking (CRCL16). lNpumep dyHkumm pacdeta CRC16 npuBegeH B [lpunoxenun 1, a onucaHue
reHepauny KOHTPOSIbHOM CYMMbl MOXET ObiTb HalAEHO B JOKYMEHTaLUMW Ha canTe www.modbus.org.

NMPUMEYAHUE! Pexum RTU sABnsetca 6GbICTPOAEWCTBYIOWUM U SKOHOMHbBIM C TOYKM 3PEHUA MPOMYCKHOW CMOCOBHOCTU
KaHana CBsi31, OHAaKO HaKIablBaeT ornpenesieHHbIE OrpaHNYEHss Ha NapameTpbl Nepeaayn AaHHbIX. Tak,
Hanpumep, Mpu cBs3n Yepes 06opyaoBaHNE, CNocoBHOe BHOCUTL Mayabl B NepeaaBaeMblii MakeT AaHHbIX
(Hanpumep, MOAEMbI), CBSA3b MOXET OKa3aTbCA HEBO3MOXKHO

1.3.2.2 ADU «Modbus ASCII»

B cnyyae ncnonb3oBaHUA KOMMYHMKaLMOHHOrO npotokona «Modbus ASCIl» PDU gononHseTca nonsamu
CeTeBON agpec U KOHTPOrbHas cyMmma.

ADU

d [
*

Net. Addressl Function code Data | LRC |
PDU

d -
« Ll

ADU ansa «Modbus ASClII»

CeTeBoN agpec cnyxut onsa agpecaumm npubopa B cetu. KoHTponbHasi cymMMa CnyxuT Aris NpoBEpKM
LeNIoCTHOCTU AaHHbiX. lNMepepatoliee yCTPOMCTBO BbIYUCIISAET KOHTPOMbHYO CYMMY Hafg BCEMW MOMSIMU
NoCbINKN, U 3aTeM pe3ynbTaT BbluMcneHus AobaBnsieT B KOHeL, Nockinkn. MNMpuHMMaloLlee ycTpoONCTBO,
Nosy4mB BCIO MOCBISIKY, BbIYMCIAET KOHTPOMbHYIO CYMMY Kadpa Ans Bcex 6anToB coobLueHusi, nckrovas
0anTbl KOHTPOMbHOW CyMMbl. B cnyyae ecnv npuvHATast U BbIYMCIIEHHAS KOHTPOSbHbIE CYMMbl paBHbI,
NPUHUMAETCHA peLleHne O [OCTOBEPHOCTM MPUHATOrO kagpa. B npoTmBHOM cnyyae kagp cuyutaeTtcs
HepocToBepHbIM. Ecniv npnbop nonyyaeTt HEAOCTOBEPHbIN Kaap, OH €ro UTHOPMPYET U HE NOChINaeT KaKnx-
nnBo OTBETHBIX COOOLLEHNIN. DTO O3HAYAET, YTO CUCTEMA BEPXHETO YPOBHS HE MOMYy4YMT OTBETA B TEYEHME
OXMAAeMOro BpeEMeHM 1 MOXeT caenaTb NoBTOp 3anpoca. Ecnv cuctema BepxHero ypoBHs 06HapyxmBaeT
HeJOCTOBEPHbLIN OTBET, TO OHA MOXET BbINOMHUTL NMOBTOP 3anpoca.

lMpu nepenaye McxodHble OBOWYHbIE AaHHblE KoAMpylTcs. Havano u koHel coobLieHUs NMoMeYeHbl
cneumanbHbiMK Mapkepamu. Havanom coobuieHus Bcerga siBNsgeTcss cumBon gsoetounsa «:» (0x3A B
LecTHaguaTepnyHom npeacrasneHnn). KoHuom cooblieHns Bcerga sABnsieTcsa napa CUMBOMOB «BO3BpaT
kapeTkm» (CR) u «nepesop cTtpoku» (LF) (OXOD u OxXOA COOTBETCTBEHHO B LIeCTHagUuaTepU4HOM
npeactaeneHun). Kaxabin 6ant ABOUYHOIO MCXOOHOro COObLEeHNs nepegaeTcs B Buae napbl CMBOSIOB.
Hanpuwmep, 3HaveHne 27 (0x1B B wecTHaguaTepMyHOM npeacrasneHun) byget npeactaBneHo kak napa
cumBonos ‘1’ (0x31 - cumBonbHOE MpefcTaBneHne ctapwmx 4-x 6utoB) u ‘B’ (0x42 - cMMBONbHOE
npeacTaBneHne Mnagwmx 4-x 6utos). [lonycTMMble CUMBOMbI AN Nepejayn - 3To WecTHaguaTepuyHble
cumBonbl 0-9, A-F. B kayecTBe (PyHKUMM pacyeTa KOHTPOMbHOW CyMMbl ucnonb3dyeTtcs Longitudinal
Redundancy Checking (LRC). MNpumep dyHkuun pacyeta LRC npusegeH B [NpunoxeHuun 2, a onucaHue
reHepaumy KOHTPOJSIbHOM CYyMMbl MOXET ObiTb HalgeHO B AOKyMEeHTauuu Ha cante www.modbus.org.
Mpumepbl OyHKLMI NepekoaupoBku 3 asouyHoro npeactasneHuns B ASCIl u n3 ASCIl B aBoudHoe
npeacTtaenexHne npuseaeHsl B MpunoxexHun 3. Hag aBonyHbIM cogepxmmMmbiM Bydepa nepegadm cHavana
BbINOMHAETCH pac4eT KOHTPOMbHOW CyMMbl. 3aTeM OBOMYHbIE AaHHble BMECTE C NOfieM KOHTPOSIbHOM
CyMMbI noggepratTca npeobpasoBaHuio B ASCII n 3aTem pesynbTaT AONOMHAETCA CUMBOIaMM Havana u
KOHUa Kagpa.

NMPUMEYAHMUE! TnaeHbiM NpevmyLiecTBoM pexkxuma ASCII sBnsieTes To, YTo nay3a Mexxay nepeaaveit CMMBOSOB COOBLLEHNS
MOXEeT AOCTUraTb 3HAYUTENBHOW BEMUYUHBLI 6e3 oBHapyXeHusi owunbku. STO MO3BONSET O6MEHUBATHCSA
OaHHbIMU C MpMBopoM No uHTepdelicam, B KOTOPbIX HEBO3MOXHO COGMIOCTY BPEMEHHbBIE COOTHOLLEHUS B
nepegaBaeMoM MOTOKe AaHHbIX. OJHAKO 3TOT PeXuM SBNSIETCA MEHEE 9KOHOMHbIM MO CpaBHeHuo ¢ RTU,
T.K. Kaxabli 6aiT gaHHbIX TpebyeT nepenayn asyx ASCII cumeonoB

1.3.2.3 ADU «Modbus TCP»

B cnyyae wucnonb3oBaHUA KOMMYyHMKauuoHHOro npotokona «Modbus TCP» PDU pononHsietcs
3aronoskom MBAP (MODBUS Application Protocol), cnyxxawum gns ngeHtudmkauum,


http://www.modbus.org/
http://www.modbus.org/
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ADU
< >

MBAP Header| Function code Data

PDU
< >

ADU ans «Modbus TCP»

MBAP Header cogepxuT criegytoLime nons:

e WpeHtndukatop 3anpoca (onuHa 2 Gavita). 3anonHAeTCA cMcTeMON BepxHero ypoBHs. Konupyetcsa npubopom
13 3anpoca npu BbINONIHEHUM OTBETA;

e  WNpeHtndukatop npotokona (anuHa 2 6anta). flomkeH ObITb paBeH 0;

e [InuHa coobueHns B 6anTax (anvHa 2 6awnta). [lomkHa 6biTb paBHa agnvHe PDU + 1;

e CeteBon agpec npubopa (anuHa 1 6anT). 3anonHAeTCa CUCTEMOW BEPXHErO YPOBHS. Mpu BbIMONHEHNM OTBETA
npnbopom 3anoriHAeTCs B COOTBETCTBUN C €r0 HACTPOMNKON.

[Byx6anTHble Nons 3arofioBka NepefaloTcs B NOpsAKe CHavana crapLliun, sateMm mnagwmi 6anr.

1.3.2.4 ADU «PPP»

Pexum nepenayun gaHHblx PPP aBnseTcs HecTaH4apTHLIM U MO3BOSISET peanu3oBaTtb 0OMeH gaHHbIMK C
©onee BbICOKOM NOMEXO3aLUMULLEHHOCThLIO B CpaBHEHUM C ncnoJjib3oBaHMeM CTaHOapTHbIX PEXUMOB.

B cnyyae ucnonb3oBaHns KOMMYyHWKaLMOHHOIO npotokona «PPP» PDU gononHsaeTca nonsMu ceTeBon
afpec 1 KOHTporbHasa cymma.

ADU
< >

Net. Address | Function code Data CRC

PDU
< >

ADU gnsa «PPP»

CeTeBoW agpec CnyxuT ans agpecauuun npubopa B ceTu. KOHTponbHas cymma CrnyxuT Ansi NPOBEpPKU
LLeMNOCTHOCTU AaHHbIX. MNepepatollee yCTPOWCTBO BbIMUCASET KOHTPOSbHYO CyMMYy Haj BCEMU MOMSMU
MOCbINKKW, U 3aTeM pe3yrnbTaT BbluMCreHns fobaBnsieT B KOHeL Mocbinku. MNMpuHUMarollee yCTpOMCTBO,
Nory4MB BCK NOCHINKY, BbIYUCNSET KOHTPOMbHYO CYMMY Kazpa Ansl Bcex 6aiToB COOBLLEHMSs, NCKNoYas
GawiTbl KOHTPONbHOM CyMMbl. B cnyyae, ecnu npuHsiTas U BbIMUCIIEHHAS KOHTPOSbHbIE CYMMbl PaBHbl,
NPUHMMAETCSA peLleHne O AOCTOBEPHOCTM MPUHATOro kagpa. B npoTuBHOM cnyyae kagp cuutaetcs
HeLoCTOBEpPHbIM. Ecnin npnbop nonyvaet HeJOCTOBEPHBIN Kaap, OH €ro UTHOPUPYET M He NOChINaeT Kakux-
nnbo oTBETHbIX COOBLLEHNIA. DTO 03HAYAET, YTO CUCTEMA BEPXHETO YPOBHS HE MOMNY4UT OTBETa B TEYEHUE
0XXMaaemoro BpEMEHMU U MOXeET cenaTb NoOBTOP 3anpoca. Ecnu cucteMa BepxHero ypoBHsi 06HapyxuBaeT
HeOCTOBEpPHbI OTBET, TO OHA MOXET BbINOMHUTL NOBTOP 3anpoca.

WNcnonb3yeTcs ABoMYHas cuctemMa KOAMPOBaHWUS, Havano M KOHel, MOCbIIKM NOMeYeHb! crieuuanbHbIMm
mMapkepamu. Havyanom cooblueHus Bcerga siBNSETCs CMMBON C kogoM OX7E (B wecTHaguaTepuyHOM
npegcraeneHnn). KoHuom coobLueHns Bcerga siBnsieTcs cuMBeon ¢ kogom OxX7F (B wecTHaguaTepuyHoM
npeacrtaeneHnn). Ecnum BHYTpU coobLLEHMS BCTpevatoTcs CUMBOMbI Havana CcooOLeHNsi, KoHua
coobLeHunsi, cumBornbl ¢ kogom Ox7D (B LecTHagUaTeEPUYHOM MpeacTaBNeHUM) UM CUMBOSbI C KOOOM
MeHee 0x20 (B LUeCTHagUaTepU4YHOM NpeacTaBneHnn), To Takne CUMBOJIbI 3aMEHSAOTCS Napoit CUMBOIIOB:
cumBor ¢ kogoM 0x7D v cuMBON U3 COOBLLEHMS C MHBEPTUPOBAHHBLIM 6-bIM BUTOM (HaZ CUMBOMIOM Hado
BbIMNOMHWUTL NOGUTOBYIO OMEepaLmio UCKIYakoLWwero unm co aHavyeHnem 0x20).

NMPUMEYAHMUE! Pexum PPP couetaert B cebe GuicTpoaeiicTeme pexuma RTU ¢ ycToinumBocTbio pexkuma ASCII K BpeMEHHbIM
UCKaXKEHWsIM  MocbinaeMblx coobLieHumii. Mcnonb3oBaHne CRC16 pgenaetT ofbmeH AdaHHbIMU Gonee
yCTONYMBbIM B cpaBHeHuu ¢ pexxumom ASCII, rae ncnonbayercs LRC.

B kavecTBe pyHKUMM pacyeTa KOHTPOnbHOW cyMMbl B pexxume RTU ucnonesyetcsa Cyclical Redundancy
Checking (CRC16). lNpumep ¢yHkumMm pacyeta CRC16 npuseaeH B [lpunoxeHun 1, a onucaHue
reHepaumny KOHTPONbHOW CYMMbl MOXeT ObiTb HaAEHO B JOKYMeHTauuu Ha cante www.modbus.org.
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2 PeanusoBaHHble (pyHKLUMU NpOTOKONa
2.1 ®yHkumm Modbus 03 (0x03) (Read Holding Registers) n 04 (0x04) (Read Input Registers)
OyHKUMM NpegHasHadeHbl AN YTEHWUS ABOMYHOMO COAEPXMMOrO LUeCTHaAuaTUpaspsiaHbIX PervcTpoB

npubopa. Otnuune dyHkumn 0x04 ot 0x03 B TOM, YTO OHa NPUMEHSAETCHA AN YTEHUS napameTpos,
HeJoCTYNHbIX Ansa 3anucu. B obliem Buae CTpykTypa 3anpoca u oTBeTa UMeeT criefyoLmi Bua;

PDU 3anpoca PDU oTBeTa 6e3 owmnb60k PDU oTBeTta npu owmnbke
Mone Mone Mone
PyHkuma 0x03/0x04 DdyHkuma 0x03/0x04 PyHKuma 0x83/0x84 (ycT. cTapLumii 61T)
HavanbHbIi agpec (cTaplumnii 6ainT) KonnuyectBo 6aiT gaHHbIX B OTBETE Kopa ownbkm
HavanbHbii agpec (Mnagwmn 6anT) 1-bI1 perucTp (cTapumii 6an ) L1115 MHGOPMMPOBAHNS BEAYLLENO O TOM, YTO
KonuyectBo pernctpoB (cTapLumnii 6aiT) 1-bI1 perncTp (Mnagwwmin 6ai) onepauus He BbIMOMHEeHa WNu BbIMONHEHa ¢
K 7 b B 23 N owmnbkoi, npubop yctaHaBnuBaeT CTapLUMii
ONnMYecTBO perncTpoB (Mnaawwwnii 6anT) aiiTbl perncTpos 2,3... BUT nons «DyHKuMs» B oTETe. bBaiT,
cnegyowmin 3a nonem «®yHkuusi», Oyaet
Mone Data PDU cogepxuTt nons: B cnyyae ycnewHoro BbINOMHEHUS B OTBETE copepkaTb Koa OWWBKN (3HAYEHMs KOAOB
3 3 NpUCYTCTBYET COAEPXUMOE  3anpoOLLUEHHbIX OLIMGOK MpUBEAeHb! B [pUnoxeHny 4).
* «HauanbHbIit afpecy, ykasbiBatoLLMI, ¢ peructpos. MNone «KonuyecTBo GanT AaHHbIX
KaKkoro permcTpa HaumHatb HTeHue; B otBeTe» OyaeT paBHO  KONM4ecTBy
o «KonnyecTtBo perncTpoB», 3anpOLLUEHHbIX PErncTpPoB, YMHOXEHHOMY Ha
yKasblBaloLLiee, CKOJIbKO PerncTpos aBa. poynTaHHOe COAEPXMMOE PerucTpoB
criegyeT npounTath. HaunHaeTcs ¢ 6aiTa, crnepaytoLlero 3a nonem

«KonunyecTtBo 6aiiT AaHHbIX B OTBETEY.

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

CDyHKLLI/IFl npeaHasHa4vYeHa AOnda 3anmMcn OBOUYHOroO COoAepXXMMOro LecTtHaauatTupaspaaHbiX perncTtpos

npubopa.
PDU 3anpoca PDU oTBeTa 6e3 owmnb60k PDU oTBeta npu owmnbke
Mone Mone Mon
DyHkuma 0x10 DyHkuma 0x10 ®yHkuma 0x90 (ycT. ctapinin 6ut)
Hau-biii agpec (ctapwmii 6anT) Hau-biii agpec (ctapimin 6anT) Kopa ownbku
Hau-bivi agpec (Mnagwwin 6anT) Hau-bivi agpec (Mnagwwmii 6ainT) LIS MHGOPMMPOBAHIS BEAYLLETO O TOM, 4TO
Kon-Bo per-oB (cTapLumii 6anT) Kon-Bo per-oB (cTapLumnii 6anT) onepauusi He BbIMNOSIHEHA UK BbINOSHEHA C
. . owmnbkol, npubop ycTaHaBnvBaeT cTapLimi
Kon-B per-oB (Mnagwwi 6anT) Kon-Bo per-oB (Mnaawmi 6anT) BUT nons «DyHKuMs» B oTeeTe. BaiT,

Kon-Bo GaiiT A4ns 3anucu cnegyrownii 3a nonem «®yHkumsa», Gynet
- —— B cnyyae ycnewHoro BbINOMHEHNS PD“U copepkaTb Koa OWWBKN (3HAUYEHMs KOLOB
1-bI1 perucTp (cTapumii 6anT) ggSTa COOEPXUT KOMUIO NEPBbIX NATU 6anT oLMGOK MpUBEAeHb! B [pUnoxeHny 4).
3anpoca.

1-bliA pernucTp (Mnagwmin 6anT)

Bantbl per-os 2,3...N

Mone Data PDU 3anpoca cogepxut nonsi:

e «HavanbHbIN agpecy, ykasblBatoLLuii, C
KaKoro perucrpa HauvMHaTb 3anuchb;

¢ «KonunyectBo perncTpos»,
yKa3blBaloLLLee, CKONbKO PErNCTPOB
cnepyeT 3anucaTb;

o «KonuuecTtBo 6anT ans sanucuy;

o 3HayeHVs1 3annCbiBaEMbIX PETUCTPOB.

2.3  ®yHKuma Modbus 72 (0x48) «PaclumpeHHas 3anucb U YTeHWe PerncTpoB ¢ Hymepauuemn»
(Extended Preset And Read Multiple Regs With Numbers)

JaHHaa yHKUMS BbINOMHAET MNocnedoBaTeNlbHYl0 3anuMcb W YTeHWe  ABOWMYHOIO COAEpPXXMMOro
LecTHaguaTupaspsaHbIX perucTpos npubopa. O6beanHsieT B cebe BO3MOXHOCTU doyHKUMM 0x03 1 0x10,
NO3BOJIAS BbIMOSHUTL 3aMUChb U YTEHME 3HAYeHUIn PerncTpoB 3a OAWH 3anpoc. Takke ecTb BO3MOXHOCTb
KOHTPONMPOBaTb NOPAAKOBbLIA HOMEP 3anpocoB U OTBETOB.

NMPUMEYAHMUE! OaHHas dyHKuMA sBRsieTca HecTaHgaptHou dyHkumen Modbus, npegHasHayeHa Ans yBEMUYEHUSI
3(PPEKTUBHOCTM U HAOEXHOCTU 06MeHa AaHHbIMU. OTnMYaeTcs oT cTaHaapTHoM dyHkumm Modbus 23 (0x17)
Read/Write Multiple registers: 1) BO3MOXHOCTbIO paboTbl ¢ Gydepom AaHHbIX Gombluero pasmepa; 2)
BO3MOXHOCTbIO KOHTPOISi NOPSIAKOBOrO HOMEpPaA 3anpoca B cepum
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YacTo npu nonyyYeHnn gaHHbIX U3 npubopa TpebyeTcs AenaTth NapHble 3anpochkl: 3an1chk PErMCTPOB, 3aTeM
YyTeHue perncTpoB. [laHHas yHKUUsi Bbina peanusoBaHa B LIENsSX SKOHOMUM KOJIMYECTBa 3anpocoB Npu
BbIMOSTHEHUM 3aNUCK U YTEHUS] PErMCTPOB, CBSI3aHHBLIX MO CMbICMY. Hanmpumep, npu YTeHUM apxuMBOB
npubopa cHayana TpebyeTcs ycTaHOBKa TuMa apxvBa W JdaTbl OfiI Moucka B apxuBe, a 3aTemM
HenocpeaCTBEHHO YTeHVEe JaHHbIX.

Wcnonb3oBaHve gaHHOM hyHKUMM Hanbonee onpaBaaHHO npu paboTe No KaHamnam CBA3WU, CNOCOOHbIM
BHOCUTb BPEMEHHbIE 3aaep>Xkn B nepegave nHgpopmauumn (GSM, GPRS mogemsl 1 T.n.). B none 3anpoca
nepegarnTca agpeca n 3HaYeHUs 3anucbliBaeMblX PErnucTpoB, a Takke agpeca U KOnMyecTBO perncTpos
Ansi yteHus. Npu aTom Npubopom cHavarna BbINOSHAETCSA onepauus 3anmcu 3Ha4eHUn perncTpoB, a 3aTeM
yTeHue. Pe3ynbTaT BbINONHEHUS JaHHOW PYHKLUMM aHanornyeH BbIMOMHEHUIO ABYX 3anpoCcoB: CHavana ¢
dyHkumen 0x10, a 3ateM ¢ yHkumen 0x03. OgHako, ecrnv B NpoLecce BbIMOSTHEHUSA onepauun 3anucu
perncTpoB Bo3HMKNa owmnbka, To Npnbop Bo3BpaLlaeT KoA OLNBKN, He NPUCTYNasi K YUTEHUIO perncTpos.

q3yHKU,VIFI Nno3BOJIAET BbINOJIHUTL TaKXe 3alnncCb PerncTpoB 06e3 uTeHusi, Un YTeHue perncTtpos be3
ﬂpeﬂBapMTeﬂbHOVI 3anucu. B nepBoM cCliy4ae KOoJyim4ecTBO PErncTpoB Ald YTeHUd yCTtaHaBJiMBaeTCA B
HyIb, @ BO BTOPOM CJliy4ae B HYJ1b YyCTaHaBJIMBAETCA KOJINYECTBO 3alncCbiBaeMbIX PETMCTPOB U Oanr.

3anpoc cogepxuT nose NnopsiakoBOro HoMepa UTepauuu, KOTOpoe Bo3BpallaeTcs nNpuGopom B oTBeTe.
MporpamMHOMYy oO6ecrneyeHuio BEPXHEro YPOBHSA MNpW OTNpaBKe Kaxaoro crenylollero 3anpoca
pekoMeHayeTca U3MEHSTb 3HauyeHne NopsaKkoBOro HoMepa, a npuv MNonyyYeHun oTBeTa, KOHTPONMPoBaTh
coBMnajeHne aHa4yeHuii nomne NopsaaKoBOro HoMepa B 3anpoce U oTBeTe.

NMPUMEYAHMUE! KoHTpomnb nopsakoBoro Homepa 3anpoca/oTBeTa O4YeHb MoneseH Toraa, Koraa MOXeT ObiTh HapylueHa
€CTECTBEHHAs MOCrefoBaTeNlbHOCTL 3anpocoB M OTBETOB. Hanpumep, mpv WUCMONb30BaHWM KaHana
nepegausn GPRS naysbl Mexgy OTNpaBKoi 3anpoca M MOMyYeHWeM OTBeTa MOryT WMETb O4YeHb
CYLLECTBEHHYIO BenuuuHy. He poxgaBwucb oTBeTa Ha nepBblii 3anpoc (3ampoc A), nporpammHoe
obecrneyeHne BEPXHErO YPOBHS MOXET Mocnatb MOBTOPHbIV 3anpoc (3anpoc A). B aTOoT MOMEHT nocne
ONUTenNbHOW 3afepkkn ByaeT NosnyyYeH OTBET Ha NepBYHo MOMbITKy 3anpoca A 1 nporpaMmMHoe obecrneveHne
noLuneT criegytoLlwmii, Apyrol no cMeiciy 3anpoc (3anpoc B). B otBeT Ha aTo 6GyaeT monydyeH OTBET Ha
BTOPYIO NONbITKY nepeoro 3anpoca (3anpoc A). Ecnv He KOHTpPONMpoBaTb NOPSAKOBLI HOMEP 3anpoCoB 1
OTBETOB, TO MOMYYEHHbIN OTBET (OTBET Ha 3anpoc A) MOXET BbiTb MHTEPNPETUPOBAH Kak OTBET Ha BTOPOW
3anpoc (3anpoc B), xoTs, Mo cyTH, OH UM He sSBnsSeTcA. TakMe HapylUeHWsi nocriefoBaTenbHOCTel MoryT
NpYBOAUTB K OLLMOKaM.
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PDU 3anpoca PDU otBeta 6e3 owmnbok PDU oTBeTa npu owmnbKe

Mone Mon Mone
DyHkuma 0x48 DyHkuma 0x48 DyHkuma 0xC8 (ycT. cTapumii 6uT)
Hau-biii agpec ans uteHus (ct.6aiT) Kon-Bo 6aiT AaHHbIX B oTBETE (CT.6alT) Koa owmnbku YyteHmns
Hau-biii agpec ans uteHus (mn.6aiT) Kon-Bo 6aiT AaHHbIX B oTBETE (Mn.6ainT) Kopa ownbku 3anucu
Kon-Bo per-oB ansi yteHus (cT.6awT) Homep 3anpoca (cT.6aT) Homep 3anpoca (cT.6aiT)
Kon-Bo per-oB ans yreHus (mMn.6ainT) Homep 3anpoca (mn.6anr) Homep 3anpoca (mn.6aiiT)
Hau-biii agpec ans 3anucu (cT1.6ainT) 1-bliA pernctp (cT.6ainT) [N MHGOPMAPOBAHUS! BEAYLLETO O TOM,
Hau-biii agpec ans 3anucu (Mn.6anT) 1-bIA pernctp (Mn.6anT) 4YTO onepauusi He BbIMONHEHa MM
K 6 o 23 N BbIMOMHEHA c oLmMBKou, npubop

On-BO per-oB Afs 3anucy (cT.6anT) aiiTbl per-os 2,3... ycTaHaenueaeT  cTapumii  GMT  mons
Kon-Bo per-o Ans 3anucu (Mn.6aiit) «DyHKUMs» B oTBETE. BaiThbl, cnegyowme

B crnyyae ycreLwHoro BbINoSHEHUs B OTBeTE 3a nonem «®yHKuns», ByayT copepiaTb

Kon-Bo 6aiT ansa 3anucu (cT.6anT) NPUCYTCTBYET COAEPXUMOe  3anpOLUEHHBIX Kkodbl  OWWBKM  uYTEHWs U 3anucu
perucTpos. Mone «KonunuecTso 6aiT AaHHbLIX COOTBETCTBEHHO (3HAYEHWSH KOLOB OLLMBOK

Kon-Bo 6awT ansa 3anucu (mn.6ant)

B oTBeTe» OydeT paBHO  KONMUYECTBY npuBedeHsl B [punoxenun 4). Mone
Homep sanpoca (ct.6aiT) 3aMpOLIEHHbIX  Ha  4YTéHueé  perncrpos, «Homep 3anpoca» B oOTBeTe [OMMKHO
H an YMHOXeHHoMy — Ha  ABa.  [pounTanHoe coBnagath C MOPSKOBBIM HOMEPOM B
omep 3anpoca (mn.GaiT) cofepX1MOe PerucTpoB HaunHaeTcs ¢ GaiiTa, sanpoce

cnepylowero 3a mnagwmm 6aiiTom nons
«Konnuyectso 6aifT AaHHbIX B OTBETE» M
1-bIit perucTp ana sanucu (mn.6ant) 3akaHuMBaeTcsl nocnegHum Gaintom PDU.
Mone «Homep 3anpoca» B oTBeTe AOMKHO
coBnagaTb C NOPSAKOBLIM HOMEpPOM B
3anpoce.

1-bI1 perucTp ans 3anucu (cT.6anT)

Bantbl per-os 2,3...N

lMone Data PDU 3anpoca coaepxut nons:

«HayvanbHbI agpec Ansa YTeHus»,
YKa3bIBaloLLMiA, C KaKoro perucrpa
HauuMHaTb YTeHue;

«KonunyecTBo perncTpoB Anst YTeHUs»,
yKkasblBaloLLiee, CKONbKO PerncTpoB
cnepyeT npoynTaThb;

«HayvanbHbIN agpec ansa sanucuy,
YKa3bIBalOLLMIA, C KaKoro perncrpa
HayMHaTb 3anwce;

o «KonunyecTBo perncTpoB Ans 3anuncuy»,
yKka3blBaloLLlee, CKONbKO PErncTpoB
cnepyeT 3anucatb;

«KonunyecTtBo GanT ansa 3anucuy,
yKa3blBaloLLlee, CKONbKO PErncTpoB
cnepyeT 3anucatb;

Homep 3anpoca B cepun ans
naeHTuduKaumm oTBeTa;

o 3HayeHns 3anncbiBaeMbIX PErncTpoB.

NMPUMEYAHMUE! Ecnu He TpebyeTcs BbINOMHATL YTEHME, TO None «KonmyecTBo perncTpoB Ansi YTEHUSI» yCTaHaBNMBaETCS B
0. Ecnu He TpebyeTtcsi 3anuchk, To nonsi «KonnyecTBo pervcTpoB Ans 3anucu» u «Konuuectso Gant ans
3anucuy yctaHaenueatoTcs B O 1 nosie 3Ha4YeHU 3anucbiBaeMbiX PETUCTPOB OTCYTCTBYET.
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Hwxe npusegeH dopmaTt PDU anga 3anucu 2-x pernctpos, HadnHasa ¢ 8550-ro n yteHme 2-x permctpos

Ha4nHasa ¢ 28-ro:

Ne 6anta B .
sanpoce HaumeHoBaHue nons Mpumep 3HauveHun (hex)

1 DyHKUMSA 0x48

2 HavanbHbIVi agpec YTeHus (cTapmii 6anT) 0x00

3 HavanbHbli agpec YTeHuns (Mnagwmnin 6anT) 0x1C

4 KonnuyecTBo pervcTpoB Ansi YTeHus (cTapimin 6awT) 0x00

5 KonnyecTBo pernctpoB ans YTeHuns (Mnaglmii 6anT) 0x02

6 HavanbHbiVi agpec 3anucu (cTapwuii 6anT) 0x21

7 HavanbHbIi agpec 3anvcu (Mnagwui 6anT) 0x66

8 KonunyectBo perucTpoB ans 3anvcu (cTapluunii 6aiT) 0x00

9 KonnyecTBo pernctpos ans 3anvcu (mnagwmi 6anT) 0x02

10 KonuuectBo 6anTt ans 3anvcu (ctaplumin 6anT) 0x00

11 KonuuyectBo 6ainT ans 3anvcu (mnagwui 6anT) 0x04

12 MopsiakoBbI HOMep 3anpoca (cTapLumin 6anT) 0x00

13 MopsiakoBbI HOMep 3anpoca (Mnagwwuii 6anT) 0x01

14 1-bl perucTp Ans 3anucu (ctaplumin Gan) 0x00

15 1-bI perucTp ans 3anucu (Mnagwuin 6an) 0x00

16 2-0/ perncTp A4ns sanucu (ctapLuni 6anT) 0x00

17 2-0/1 perncTp Ans sanucu (Mnaglmnin 6an) 0x00

B cnyuae ycneluHoro BbinosiHeHuss PDU oTBeTa npuGopa 6yaeT MeTb crneaytoLlyto CTPYKTYpPY:

L G HanmeHoBaHue nons Mpumep 3HauyeHum (hex)
3anpoce
1 PyHKLMA 0x48
2 KonuyectBo 6alT AaHHbIX B OTBETE (CTapLuunii 6aiT) 0x00
3 KonnyecTBo 6aiT gaHHbIX B 0TBETE (MNaglimnin 6anT) 0x04
4 MopsigKoBbIV HOMep 3anpoca (cTaplunin 6anT) 0x00
5 MopsakoBbld HoMep 3anpoca (Mnagwwui 6anT) 0x01
6 1-bIi perncTp (cTaplunii 6anT) 0x00
7 1-bIi perncTp (Mnagmii 6anT) 0x00
8 2-0Wi pernctp (ctaplumin 6anT) 0x00
9 2-o1 peructp (Mnagwuin 6anT) 0x00

B cnyyae HeycnewHoro BeinonHeHna PDU oTeeTa npubopa bygeT umeTs cnegy

IOLWLYH CTPYKTYpPY:

Ne 6aitTa B .
HanmeHoBaHue nons Mpumep 3HauyeHum (hex)
3anpoce
1 PyHKUMSA (YCTaHOBNEH CTapLunin 6uT) 0xC8
2 Kog ownbkn YreHuns Code
3 Koga ownbku 3anvcu Code
4 MopsigkoBbI HOMEp 3anpoca (cTaplunin 6anT) 0x00
5 MopsakoBbIi HoMep 3anpoca (Mnagwui 6anT) 0x01
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3 OpraHu3auusa goctyna K AaHHbIM

3.1

MCHOHb3yeMbIe TUNbl AaHHbIX U YCITOBHbIE 0603Ha4YeHus

unsigned char — 6e33HakoBoe Lenoe uncno (8 6ur);

signed char — 3HakoBoe Lenoe 4ucro (8 6ur);

unsigned short — 6e33HakoBoe Lenoe yncno (16 6ur);

signed short — 3HakoBoe Lenoe 4ncno (16 6uT);

unsigned long — 6e33HakoBoe Lenoe 4ucro (32 outa);

signed long — 3HakoBoe uenoe uncno (32 6uta);

unsigned __int64 — 6e33HakoBoe Liernoe 41cno (64 buta);

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

float — BellecTBeHHOE 4MCNO OAMHAPHOW TOYHOCTM (32 GuTa) C NnaBalowleln 3ansiTol, COOTBETCTBYyHOLLEE
craHpapty «IEEE 754y;

double — BellecTBeHHOE uMCNoO OBOMHOW TOYHOCTM (64 6MTa) C NNaBaloLlen 3ansaTon, COOTBETCTBYHOLLEE
craHpapTy «IEEE 754y;

bit field — 6utoBoe none. MNprvMeHsieTcs Korga BHYTPW OOHOTO MIMM HECKOMNbkUX GalT pasHbiMu Butamm unu
rpynnamu 6UToB KOAUPYETCH pasnunyHas no cMbicny nHdopmaums. Ecnuv B nosicHeHusx 3anucaHo «but NeO», To
uMeeTca BBMAY cambli mragwui 6ut 6anta; «but Nel» - 6uT, cneaylowuin NO CTaApLUMHCTBY 3a CambIM
MnagawmmM; ..., «brut Ne8» - cambin ctapumnn 6ut, «but Ne9» - cambin mnaawmn 6ut cnegytowero 6anta u 1.4.
fBnseTcs nonHbIM aHanorom 6UTOBLIX Nonen a3bika nporpammmposanmnsa CU;

[N] — maccue n3 N anemeHTOB. Hanpumep, 3anuck «unsigned char[4]» o6o3HavyaeT maccuB 13 4-x 3NEMEHTOB
TMna unsigned char;

RO — pocTyn Tonbko Ha YTeHue (read only);

R/W — pocTyn Ha 4TeHune u 3anuck (read/write);

R/W* — pocTyn Ha 4TeHue 1 3anucb (read/write). 3anucb paspelleHa TONMbKO NpU 0CODbIX YCIOBUAX, KOTOPbIE
OyayT cneumanbHO oroBapnBaTbCs;

(") — paamep ans 6UTOBOrO NOMA yka3aH B KonmyecTtse ouT;

A4 — apxuB 4YacoBoWu;

AC — apxvB CyTOYHbIN;

AM — apxuB MeCsAYHbIX;

AW — apxvB UTOroBbIN;

AWNB[ — apxvB nameHeHun 6a3sbl AaHHbIX;

AAC — apxvB afMUHNCTPATUBHbLIX COOLITUIA;

Al — apx1B ONarHocTuK;

TB — TennoBow BBOA;

OM — pononHUTENbHLIN NapameTp;

MB - Bepcusa BCTPOEHHOIO NporpaMmMHoro obecneyeHus;

AB - Bepcusi annapaTtHoro obecneyeHus;

B[ - 6a3a gaHHbIX HACTPOEYHbIX NapameTpPOB;

NTp — HOMep Tpy6bl, 3MeHsowmncs B ananasoHe 0+6 ans MNB22.20 n 0+5 ans MNMB<2.20;

NTB — HOMEp TEens0BOro BBOAA, M3MeHsLWMNCcs B gnanasoHe 0+2 anga NB22.20 un 0+1 gna MNB<2.20;

NAB — HOMep AMCKPETHOro BXxoAa, nsMeHsoLwmnncs B AmanasoHe 0+3 ana MNB=2.20, otcytctByeT ans B<2.20;
Ng — Homep KaHana n3aMepeHnst pacxofa, nsmeHsLwuncs B agnanasoHe 0+6;

Napx — Homep apxuBa, nsmeHsioWwuincs B guanasoHe 0-2, rae 0-ANB[, 1-AAC, 2-A[;

HC - HewTaTHas cutyauus;

OB - 0ByXNO3MLMOHHbIN BXOA,;

V — obbew;

P — naBneHwne;

t — TemnepaTypa;

Q — Tenno;

h — sHTanbnus;

Go - 06beMHBIN pacxon;

GM - MaccoBhbIl pacxof;

@ - TennoBow NOTOK;

Px - paBneHne xonogHom Boapl;

tx - TeMnepartypa XonoAHoW BOAbI;

hx — aHTanbnNusi Xono4HoOM BOAbI;

dt - pasHocTb Temneparyp;

tHB - TemnepaTtypa Hapy>XHOro Bo3ayxa;

NMPUMEYAHMUE! 3HauyeHus HacTpoeuHbIX, TEKYLMX, apXMBHbIX MapameTpoB Bcerda mepepatoTcs B cucteme eauuHuy CU,

HE3aBMCMMO OT CUCTEMbl €4VHUL, OTOOpaXKeHwusi, YCTaHOBMIEHHOW B npubope (obvem (M3), macca (1),
naenenve (MlMa), sHtanbnus (FOx/T), Tenno (FOx)). Ons nepeBoga 3HadeHun B cuctemy eaunuy, MKC
cnegyeT yuntbiBaTh, 4To 1Mkan = 4.1868 'Ok, 1 MIMa = 10.1972 krc/cm2.
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3.2 PeructpoBbiii 4OCTYN U XapaKTepPUCTUKU NapaMeTpoB

HocTtyn kK napameTpam npubopa peann3oBaH Yepe3 PyHKLUN YTEHUSA 1 3arMUCU PETUCTPOB — NEPEMEHHbIX,
UMeLWmnX TN WecTHaguaTmpaspsgHoe 6e33HakoBoe Lernoe. [Mpy opraHvM3aumm permctpoBoro 4octyna
JenaeTcd [JonyuleHne, 4YTO BCE MHOroobpasHble CTPYKTYpbl [OaHHbIX pacrnofiaraloTcs B MNamsaTw,
3N1eMeHTapHON SAYEKON KOTOPON SBMSIETCA OAWH LecTHaauaTupaspsaHbin pernctp tuna «bessHakoBoe
uenoe». ®n3n4eckn AaHHbIe MOTYT HAXOAUTLCHA B COBEPLUEHHO pa3HbiX yYacTkax namaTu npubopa n gaxe
B pasHbIX TMMNax namaTu (onepaTyMBHag, SHEProHe3aBMcMMas 1 1.4.), HO AN CUCTEMbl BEPXHErO YPOBHS
OaHHble «BbIMMAASAT» Kak eAnHOoe agpecHoe NpPoCcTpaHCTBO. B aTom cnyyae Bce AOCTYNHbIE AAaHHBIE MOXHO
npeacTaBUTb Kak MacCWB LUECTHaALUaTMpa3psaaHbiX PerncTpoB, KaXAbl M3 KOTOPbIX XapakTepusyeTtcs
HOmMepoMm B mMaccuee (ganee agpecoM). Kaxabin napameTp npubopa MOXET 3aHMMaTb YacTb PerucTpa,
BECb PErncTp LENUKOM WM HECKONbKO PperncTpoB. Takum obpasom, napameTp XapakTtepusyeTcsi
CODCTBEHHBIM TMIMOM W PaCMOfIOXXEHNEM BHYTPWU MaccuBa permcTpos.

3.3 Mopsapok xpaHeHUs U nepegayn 6anT gaHHbIX

Ona 4TeHnsa n 3anucu pernctpoB B cTaHgapTe «Modbus» npeoycMOTpeHbl crneumarnbHble yHKUUMK,
KOTOpble ONepupylT COAEPXMMbIM LUeCTHaAUaTUpa3psiaHbIX PerncTpoB. OTU pyHKUUM Mpegnonarator,
4yTO NpPUBOpP XpaHWUT AaHHble TOMbKO TuMa LecTHaguaTupaspsigHoe Ge33HakoBOEe Lerioe U HUYEro He
«3HalT» O TeX TUMNax AaHHbIX, KOTOPbIMW AENCTBUTENBHO NPEeACTaBneHbl NapamMmeTpbl npudopa. Takum
obpasom, nony4vaeTcs, 4To B Npnbope JaHHbIe XPaHATCSA B HEKOEM MCXOAHOM hopMaTe, a nepeaarTcs no
ceTu B Buae Habopa wecTHaguaTupaspsaHbix peructpos. [lpu nepegadve AaHHbIX, Yer pasvep B
ucxogHom dopmarte npesbiwaer 16 6ut (long, float, double wn T1.4.), MCNONB3YOTCSA HECKOMbLKO
nocnegoBaTternbHbIX percTpos. [1pyn 3ToM MNadlive cnoBa nepefalTca B NEPBYIO ovepedb, cTapluve - B
NocnegHioto.

NMPUMEYAHMUE! Ona npeobpasoBaHus k nopsoky 6anTt, ecTecTBeHHOMYy Ans nnatdopmbl PC, TpebyeTtca Ans Kakmoro
MPOYUTaHHOr0/3aN1ChIBAEMOro PEFMCTPa M3MEHNTL NOPSAAOK 6anT

Mpumep pasmelleHns gaHHbix Ang Tuna long (MSB-most significant byte, LSB-least significant byte):

B3 B2 B1 BO
MSB LSB
Peructp Peructp A0 Pernctp A1
Mopsagok nepegauun nepsbIv nocnegHumn
Bant Bl BO(LSB) B3(MSB) B2

Mpumep pasmelleHns gaHHbix Ansa Tuna float:

B3 B2 B1 BO
SEEEEEEE EMMMMMMM MMMMMMMM MMMMMMMM
Peructp Peructp A0 Peructp Al
Mopsaaok nepegayiun nepsbin nocnegHun
Bant B1 BO(LSB) B3(MSB) B2

[Mpumep pasmelleHns gaHHblx Ang Tuna double:

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

Mopsaok nepenayu nepsbiv nocnegHun
BanT Bl BO(LSB) B3 B2 B5 B4 B7(MSB) B6

3.4 CyuwecTBylOLiME TUMNbI 3HAYEHUNA U TEPMUHONOTUS

I'Iapameprl r|p|/|6opa MOXHO pasaennTtb Ha crnegyrwine TUunbl:

o  Tekywmne;
e  ApXuMBHbIE;
e  HacTtponkn.
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3.5

3.6

Tekylwne gaHHble OOMONHMUTENBHO TEPMUHOMNOMMYECKM NoapasaensrTcs Ha:

. TekyLime MrHOBEHHbIE;
. TeKyu.wle NUTOroBbIE.

Moa TEKyLU,VIMVI MIHOBEHHbIMU OAaHHbIMX MOHUMAKTCA U3MEPEHHbIE UM BbIYNCIEHHbIE NapaMeTpbl, Takne
KaK TemMnepartypbl, AaBlieHUA, pacxobl TEMNJTOHOCUTESA, TENnoBOW NOTOK, Pa3HOCTb TeMnepaTtyp n 1.4.

Moa TekywmMn UTOrOBbIMU [AHHBIMU MOHMMAIKOTCHA MHTErpanbHble napameTpbl TennonotpebneHus ot
MOMeHTa cbpoca apxvmBa npubopa [0 TeKywero MoMmeHTa. T.e. 3TO [aHHble, npeacTaBngawoLime
«HapacTalLwmi uTor» napameTpoB TennonoTpebneHus (ob6bembl, Maccbl, TEnno, pasHOCTb Macc,
BpeMeHa HopMarbHon paboTbl U OTCYTCTBUSA cHeTa U T.4.).

NMPUMEYAHMUE! OvckpeTHocTs 0GHOBMEHNS TEKYLLMX NMapamMeTpoB 3aBUCUT OT pexuma paboTsl npubopa

ApXVIBHbIe AaHHble MOXXHO pa3genntb Ha 2 rpynnbl no gncumniinHe apxmBunpoBaHUA:

®  CUHXPOHHblE apXuBbl. OTO apxvMBbl YACOBOW, CYTOYHbIN, MECHYHbIA, UTOroBbil. POPMUPOBaAHME apPXMBHbIX
3anuMcen nNpoucxoamuT PerynspHo U C NepUOSMYHOCTBIO, OnpeaenseMon TUNOM apxuea. ApXuBbI 4acoBOW,
CYTOYHbIN, MECSAYHBIN UMEIOT MHTepBarbl apXUBUPOBaHNS COOTBETCTBEHHO Yac, CYTKM U Mecsl, U cogepxar
AaHHble O TennonoTpebrneHun Ha 3TOM MHTepBane (TemnepaTtypbl U OaBMeHWs - cpegHVWe Ha WHTepBsane,
o6beMbl; Macchl, Tenno - notTpebneHHble 3a Yac, CyTKM U Mecsl, COOTBETCTBEHHO). ApXMB MTOrOBbIA MMeeT
WHTEepBan apXvBMPOBaHWA OO4HW CYTKW W XPaHUT TOMbKO WHTErpanbHble napameTpbl TennonoTpebnexHus ot
MOMeHTa cbpoca apxvea npubopa 40 MOMEHTa apxMBMpoBaHus (06beMbI, Macchl, TENMO 3a BCe Bpemsi paboTsl
oT cbpoca apxuBa OO MOMEHTa apxvBuMpoBaHus). o cyTn, apxvMBHas 3anMCb WTOrOBOTO apxvBa ABMASETCH
3aapxvBMPOBaHHbLIM 3HaYeHnem TeKyLLUX NTOrOB Ha MOMEHT apXUBMPOBaHUS.

Bpemsi apx1BMpoBaHUsA ONPEAEnsieTcs HacTpoeYHbIM NapaMmeTpoM «4Yac otyeTan.
[lata apx1BMpoBaHus onpeaenseTcs HacTPoeYHbIM NapameTpom «[aTa oTyeTay.

NMPUMEYAHUE! Hanpumep: yacoBasi apxuBHasi 3amuWCb C XPOHOMOTMYECKOW METKOW «10 4acoB» XpaHWT napameTphbl
Tennonotpebnexusi, 3acdnkcnpoBaHHble Ha uHTepBane BpeMexm ¢ 10:00:00 go 11:00:00.

NMPUMEYAHUE! Hanpumep: ecnu gata otyeta 3agaHa 25, a yac otdeta 23, TO (DOPMUPOBAHUE CYTOYHBLIX U UTOrOBbLIX
3anucent Byaet npovcxogute B 00:00:00. Kaxpasa cyTouyHas wu uTtoroBasi 3anmucb OyayT umMeTb
xpoHonornyeckyto metky O0.MM.IT 234. dopmrpoBaHue MecsyHbIx 3anucen byaet npomcxoautb B 00:00:00
26-ro Yyncna Kaxaoro Mecsilia 1 apxmBHas 3anucb byaeT UMeTb XpoHonornyeckyto Metky 25.MM.IT 23u.

®  AaCUHXPOHHblE apxvBbl. JOTO apxvMB W3MEHEHUN 6asbl AaHHbIX, apXvMB COOLITUIA, ONArHOCTUYECKWUI apxwuB.
dopmypoBaHME apxMBHbBIX 3anvMcen NPOUCXOAWUT AaCUMHXPOHHO MO BPEMEHW, TOMbKO MpW  HACTYMMEeHUM
onpefeneHHbix cobbiTMn (M3mMeHeHnsa 6asbl AaHHbIX MOMb30BAaTENeM, BbINOMHEHVWE Pa3fNUNYHbIX CEPBUCHbLIX
onepauun, Takmx Kak cbpoca apxusa v T.4.).

CuuntbiBaHue TeKywunx gaHHbIX

CumnTbiBaHUe TeKyLnX (MFHOBEHHbIX M UTOrOBbIX) 3HAYEHUI MPOU3BOANTCA NPY NOMOLLM Onepauun YTeHne
pernctpoB. Adpec CTapTOBOro perucrtpa Ans vTeHus onpegendeTrcs Tem, Kakme WMEHHO, Tekyliue
MrHOBEHHbIE WU TEKYLLME WTOroBble AaHHble, YnTatTcs (CM. «Tekyluime MrHOBEHHbI€ 3HAYeHUsA» U
«TeKyLine UTOroBble 3HAYEHUS»).

Opral-msauvm ApPXUBOB U CYNTbIBaHUe apXUBHbIX AaHHbIX

CUHXPOHHbIE N aCUHXPOHHbIE apXMBbl OPraHW30BaHbl KaK KoNbLieBble MHAEKCMpYeMble CTPYKTYpbl. ApXuB
Kadoro Tuna umeeT onpefenieHHyto rnyouHy. Mpu 3anonHeHnu apxuBa Ha MOSNHYKO FMyGUHY apxus
«3aKOMbLOBbIBAETCA», YTO NPUBOAMUT K TOMY, YTO HA MECTO CaMblX CTapblX apXMBHbIX 3anncei 3aHOCATCA
HoBble 3HayeHus. MIHdopmaumsa o BedeHUM apxvBa AOCTYMNHA ANS CYUTBIBAHKA. T.0., cUCTeMa BEpPXHEro
YPOBHS MOXET 3HaTb: HACKOIbKO 3arofiHeH apXuB, 3aKombLOBaH NN OH, MakcUManbHyto rny6uHy apxvea,
pa3Mep apXMBHOW 3an1cK 1 T.4.

3.6.1 CyumsbieaHue GaHHbIX CUHXPOHHbIX apXxueoe

[oCTyn K YTEHUIO apXMBHbIX 3anucel NPON3BOAMTCS Yepes ykaszaHne npnbopy AaTbl/BPEMEHN apXMBHON
3anucy 1 Tuna YUTAeMoro apxmea. UTeHne apxvMBHOWM 3anMcu BbIrMAAWUT cregyowmM obpasom:
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e Onepauus 3anucu peructpos, « TUN YUTaeMbIX AaHHbIX» C ykasaHueMm aata/BpeMeHn apXvMBHOM 3anucu (c
TOYHOCTBIO 10 Yaca AN YacoBOrO apxvBa, C TOYHOCTBIO A0 CYTOK AJISi CYTOYHOrO U UTOTOBOrO apXMBOB, C
TOYHOCTbLIO [0 MecsiLa A4S MECAYHOro apx1Ba) 1 TUna apxvea, KOTOPbLIN HAA4o NPoYNTaTh;

e  Onepauusi YTeHUs PerncTpoB. Agpec CTapTOBOrO PErUcTpa Ans YTeHUs 3aBUCUT OT TUNa YMTAeMOoro apxuea (CM.
«ApXUBHasA 3anucb (4acoBOW, CYTOYHbLIN M _MEeCAYHbIN _apXxuBbl)» 1 «ApXUBHaA 3anucb
(uTOroBLIV _apxmB)» ). Komm4yecTBo perucTpoB COOTBETCTBYET AMMHE apXMBHOW 3anucu, Wnu AfvHe
dhparmeHTa apxvMBHOM 3anucu. 3a O4MH NPMEM MOXHO NPoYUTaTb COAEPXKMMOE TONBKO OfHOM apXMBHOM 3anucu.

3.6.2 CyumbleaHue OaHHbIX aCUHXPOHHbLIX apXueoe

3.7

M3-3a TOro, 4to B rpynne acMHXPOHHbLIX apXUBOB HOBbIE 3aMMCXM MOTYT MOSIBNSATLCA B MPOW3BOSIbHbIN
MOMEHT BpEMEHM, AOCTYMN K YTEHWNIO apXMBHBIX 3aMnvceln peann3oBaH Yepes yKa3aHue MHOEeKCa apXMBHOM
3anucu, KoTopyto TpebyeTca npountatb. B aToM cny4vae, cuctema BepxHero ypoBHs YMtaeT nHopmMaLmio
0 BegeHun apxuBa (cM. «UHcbopmMaumsa 06 aCUHXPOHHbLIX apxuBaxy»), onpeaenseT, HACKOMbKO OH
3anofiHEeH, U YNTaeT apxMB 3anucb 3a 3anucbio. [lng 3Toro oHa Aenaet 3anpoc Ha 3anucb pPerucTpos, B
KOTOPOM YKa3biBaeT MHAEKC TON 3anncu, Ha4YMHas ¢ KOTopon TpebyeTca nonyyYnTb AaHHble. 3aTem genaet
3anpoc Ha YTeHue perncTtpoB. 3a OAMH 3anpoC MOXHO npounTaTbh cogepxmmoe oT 1 oo 16 cocegHux
3anncen acuHXpPoOHHOro apxusa. YUteHue 32-x apxMBHbIX 3anucern, HauuMHasg C camon nepsow, Oyaet
BbIMMSAETb TakKuM 06pa3om:

e  Onepauus 3anucu perucTpos, « Tun YuTaemblX AaHHbIX» C ykazaHneM nHgekca sanucu 0 (cm. « Tun YnTtaeMbix
OaHHbIX»). B otBeT npnbop npuceinaet NoATBEPXAEHNE 3anucu;

e Onepauua YTeHuss perncTpoB. Apec CTapTOBOrO perucrTpa AN YTeHWs 3aBMCUMT OT Tuna apxusa (CM.
«ApPXUBHbIE 3aMUCU aCUHXPOHHbIX apPXMBOBY). KONNYecTBO YNTaEMBIX PETUCTPOB COOTBETCTBYET 16-TU
3anuncam, Ucxoasa ns pasmepa apxmBHOM 3anucu. B oteeT npubop npucbinaeT CoagepXMMoe apXMBHbBIX 3anvcen
c nigekcamu 0-15;

e Onepauusi 3anucu perucTpoB, «TUM YUTAEMbIX OaHHbIX» C yKasaHMeM uHAekca 3anucu 16 (cMm. «Tun
YuTaeMbIiX AaHHbIX»). B oTBeT Npnbop npuckinaet nogTBepXaeHVe 3anucy;

e Onepaumsa uyTeHWs perncTpoB. Agpec CTapTOBOro perncrtpa Ans YTEeHUs 3aBuUCUT OT Tuna apxumea (CMm.
«ApPXMBHbIE 3aMUCU aCUHXPOHHbLIX apXUBOB»). KONMYeCTBO YMTaeMbIX PEFUCTPOB COOTBETCTBYET 16-TU
3anucsam, UCXOAsA U3 pasMmepa apxvMBHON 3anucu. B oTBeT npubBop npucbinaeT coaepXnmoe apxmBHbIX 3anvcen
c nigekcamm 16-31.

PeKomeH.qyemaﬂ nocrnieaoBaTesfibHOCTb CUYUNTbIBaHUA AaHHbIX

B GonbluMHCTBE cnyvaeB 3ajaya CUMTbIBAHWUA LAHHbIX CBOAUTCH K YTEHUIO TEKYLLUX NMOKa3aHun npubopa
W rnonyyeHuto apxmeoB. [na dopMmnpoBaHna OTYETHbLIX BEAOMOCTEN UMN MHTEepnpeTaunn JaHHbIX MOXeT
notpeboBaTbCs UHpOpMaLMs 0 Npubope U/Mnu ero HacTponkax. Micxoast 3 aToro, MOXXHO peKoMeH0BaTb
criegyloLyto nocrnegosaTenbHOCTb 3anpoCcoB:

e YrteHne unHdopmaumm 06 ycTponcTee. BbINOnHAeTCS KOHTPOMb TMNa MOAKMHYEHHOro npubopa, Bepcun ero

annapaTHOro 1 NporpaMMHOro obecneyeHus, CEpMNHOro Homepa v T.4.;

e  YteHue HacTpoek npubopa;

e UTeHune MHDOPMALMM O CUHXPOHHBIX M @CMHXPOHHBIX apXuBax, MHTepBan AaT apXuBoB;

e YTeHue Tekywux 3HayYeHuN;

e YTeHue apxuBoB.



TB7

OnucaHune npoTokona obmeHa c.1l7

4 KapTa nepeMeHHbIX

NMPUMEYAHMUE!

M3-3a pasHuubl B yHKLMOHANe BeEpPCMM BCTPOEHHOro nporpammMHoro obecnevyenus 1B22.20 umetoT
CYLLECTBEHHbIE OTNNYMS B pacnpeneneHn aapecHoro NpocTpaHCTBa NEPEMEHHbIX B cpaBHeHMM ¢ MB<2.20.
Mpu pabote c npubopamu, nmetoLmu MNB22.20 BO3MOXHO YTEHWE NapameTpoB, pa3MeLLEHHbIX N0 agpecam
ons MNB<2.20. B aTom cnyyae, B Lensix COXpaHEHUS MaKCUMaribHOW COBMECTUMOCTHU, B MPOLIECCE YTEHUS
npou3BoAMTCSA NpeobpasoBaHve CTPYKTYp AaHHbIX MB22.20 k cTpykTypam MB<2.20, 4To MOXET NpMBOAUTL
K MOTEPSIM 3HAYUMOM MHGOPMaLn

NMPUMEYAHMUE!

Bbluncnutens xpaHut HacTpolikv AByx 6a3 gaHHbix (BO1 v BA2). B Tabnvue napameTpoB ykasblBalOTCH
agpeca ¢ ydetom HaxoxgeHus B 61 nnm b2. 3anuck Buga XXXX[YYYY] o3HayaeT, 4To napamMeTp MMeeT
agpec XXXX B BA1 n YYYY B B2

NMPUMEYAHMUE!

B tabnuue agpecoB NapamMeTpoB 3annuCb BUAA «---» O3HAYaeT, YTO NapamMeTp OTCYTCTBYET

NMPUMEYAHMUE!

B Tabnuue agpecoB napameTpoB 3anuck Buga NTp o3Ha4yaeT Homep TpyObl M U3MEHSIeTCS B AvanasoHe
0+6 gns MNB22.20 n 0+5 gns NB<2.20. Cuctema 0603HaveHuiA Tpy6 B 3aBUCMMOCTU OT MOZAENW npvBeaeHa
HUxXe

NMPUMEYAHMUE!

B Tabnvue agpecoB napamMeTpoB 3anuch Buga NTB 03Ha4YaeT HOMEP TEMOBOro BBOAA Y U3MEHSIETCS B
nunanasoHe 0+2 ana MNB=2.20 n 0+1 ana MNB<2.20

NMPUMEYAHMUE!

B Tabnuue agpecos napamMeTpoB 3anunck Buga Ng o3HayaeT HoMep KaHana u3aMepeHus pacxoaa,
M3MeHsLwuncs B gvanasoHe 0+6

NMPUMEYAHMUE!

B Tabnuue agpecos napameTpoB 3anuck Buaa Napx o3HavaeT HoMep apxusa, U3MEHSIIOLLUINCS B
navanasoHe 0-2, rae 0-AUB[, 1-AAC, 2-Af]

Ons mogenen 01, 03, 04, 04.1, 01M, 03M, 04M, 04.1M npuHaTa cnegytoLlasi cMcTtema Hymepauum Tpy6:

Tennoson Tennoson Tennoson
BBOJ, seog 1 BBopg 2
Tpy6a Tpy6a 1 Tpy6a 2 Tpy6a 3 Tpy6a 1 Tpy6a 2 Tpy6a 3
NTp 0 1 2 3 4 5
Mpu paboTte ¢ npubopamu, nmetowmmn NB=2.20, Tpyba ¢ NTp=6 A0OrmKHa NTHOPMPOBATLCS.
Onsa mogenu 05 npuHsTa crnegytowas cuctema Hymepauun Tpyo6:
Tennoso TennoBomn Tennosown TennoBom
BBOJ BBoA 1 BBOA 2 BBoA 3
Tpy6a Tpy6a 1 Tpy6a 2 Tpy6a 3 Tpy6a 1 Tpyba 2 Tpy6a 1 Tpyba 2
NTp 0 1 2 3 4 5 6
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4.1 WHdopmaumsa ob ycTponcrtee

MapameTtp Aapec Tun DocTtyn MpumeyaHue
. . MpuHMMaeT 3HayYeHus:
Twn yctponictBa 0 unsigned short R/O « 0x1702 - TennossrancnuTens TB7
MporpammHas sepcusi 1 unsigned short RIO CrapLumnn 6ant cogepxmT Homep BEPCUN, MIaaLInn —
HOMep peaakumu
AnnapaTHas Bepcusi 2 unsigned short RIO CrapLumnin 6ant cogepxmT Homep BEPCUN, MIaaLImnn —
HOMep pefakumm
KoHTponbHas cymma MO unsigned short R/O
Mnagwwuii 6anT NpuHMMaeT 3HauYeHns:
¢ 0 - mogens 01(01M);
e 2 - mogenb 03(03M);
Mogenb 4 unsigned short R/O e 3 - mogenb 04(04M);
e 4 - mogenb 04.1(04.1M);
e 5 - mogenb 05;
CrapLumnin 6anT He ncnonb3yercs.
CepuiHbIN HOMEp 5 unsigned long R/O

MPUMEYAHMUE! Mpun oToGpaxeHun Homepa Mogenu criegyeTt nobaensate cumeon «My», ecnv annapaTtHas Bepcusi 2 0xX0500

4.2 Hactpouku

HacTtpoviku pasgensiwoTcs Ha 2 6onbluve rpynnbl: 3aliMLEHHble KHOMKOW «[OoCTyn» W HacTPOWKM,

OO0CTYynNHble AnAa nsMeHeHua scerga.

4.2.1 UHpopmayusi o Hacmpolikax

CTpykTypa npegHasHadeHa Ofisi onepauuii ¢ Takol MHopMaLumeid, Kak KOHTPOSbHbIE CYMMbl HACTPOEK,

HOMep BbIGpaHHON akTUBHOMN 6a3bl AaHHbLIX U T.4.

He3alMLLEHHbIX HACTPOeK

MapameTtp Aapec Tun DocTtyn MpumeyaHue
KouTponkHasi cymma 2669 unsigned short R/W* Mpu yTeHun HacTpoek no agpecam MB<2.20
3aLUMLLEHHbIX HACTPOEK

Mnagwwn 6ant. NpuHUMaeT 3Ha4YeHus:

. e O—akTtuBHa b[1;

AkTtueHas B[] 2670 unsigned short R/O o L

CrapLlumnii 6aiT He MCMonb3yeTcs.
KontponsHas cymma 2671 unsigned short R/O
KanubpoBok
KoHTponbHas cymma . .
3ALIMLIEHHbIX HACTPOEK 2672 unsigned short R/W Mpw yTeHun HacTpoek no agpecam NB=2.20
KonTponbHas cymma 2673 unsigned short R/O

4.2.2 Hacmpoliku 3awuwjeHHble

lD,OCTyF] K M3MEHEeHUK HaCTpOeK OTKpbIBaeTCA Mnocsie OAHOKPATHOro HaXaTha KHOMKU «ﬂOCTyFI» Ha
BblHUCIIUTENE. I'IpM M3MEHEHUN HaCTpoekK an6opa cuctemMa BepxHEero ypoBHA AOJTKHa BbINOJIHUTb

cregyloLime oencTBus:

e nofaTtb CEPBUCHYH KOMaHY «CTapT 3anucu HacTpoek» (CM. « CepBrCHas KoMaHaa»);
e paccuMTaTb KOHTPOISIbHYI CyMMYy 3anucbiBaemblX HacTpOeK W 3anucatb ee B CTPYKTypy «MHdopmaums o

HacTpoWkax» (CM. «IHpbopmMaLnsa 0 HACTPOMKax»);
e  3anucaTtb COAEPXMMOE HacTpoex;

. nogatb CEPBUCHYKO KOMaHAYy «OKOHYaHMe 3anmncu HaCTpoeK» (CM. «CepBucHas KOMaHD,a»);

B MOMEHT nony4eHunsi CepBMCHO KOMaHbl «OKOHYaHWE 3anncy HacTpoek» NPMBOpP CUMTAET KOHTPOIbHYIO
CYMMY 3anucaHHbIX HaCTPOEK U CpaBHUBAET MOJlyYEeHHOE 3HaYeHWe CO 3HaYeHUeM KOHTPOIbHON CyMMBI,
3anuncaHHol CMCTeMOW BepxHero ypoBHs. lNpu coBnageHun 3HayeHuin Npubop CoxXpaHseT HACTPOMKM B
3HEeproHe3aBNCUMYIO NaMsATb U HaYMHaEeT paboTaTb B COOTBETCTBUUN C «HOBbIMU» HACTPOMKaMM.
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4.2.2.1 CucmeMHble HacmMpoOUKU

MapameTtp nB Aapec Twun OocTtyn MpumeyaHue
>2.20 5000 . « |Hac - mnagwwuii 6anT, 3HaveHus 0 - 23
Hac/llens oyeta <2.20 105 unsigned short RIW [eHb - cTapwnin 6anT, 3HadeHus 1 - 31
B[1/2 c: peHb/Mecau/rog/yac: aata n
22.20 5001 BPEMSA aBTOMATUYECKOro NnepeknioveHns
B C: AeHb/MEcsLy unsigned short R/W* aKkTMBHOM 6a3bl gaHHbIX. [None «rog»
. UrHopupyertcs.
<2.20 106 [eHb - mnagwuin 6anTt, 3HayeHms 1-31
Mecsi - cTaplunii 6anT, 3HayeHns 1-12
>2.20 5002 log - mnaawwii 6anT, He ncn-ca
b1 c: rog/yac unsigned short R/W*  [Yac - ctapwui 6ait, 0-23
<2.20 107 Cwm. none «B1 c: geHb/MecsiLy
. 22.20 5003 . « |deHb - mnagwuin 6anT, 3HaveHns 1-31
51 @ sl fieal <2.20 108 unsigned short RIW Mecsil - cTaplunii 6anT, 3HayeHns 1-12
>2.20 5004 o - mnaawwii 6anT, He ncn-ca
B2 c: roa/yac unsigned short R/W* |Yac - ctapwwmii 6anT, 0-23
<2.20 109 Cwm. none «B/2 c: aeHb/MecsiLy
>2.20 5005 But 0. MpuHUMaeT 3HaueHus:
Mcnonb3oBaHue B2 bit field R/W* e 0 - He ncnonbayeTcs;
<2.20 110 e 1 - ncnoneayercs
Crocob nepexnioy,  |22:20 5005 it X Butbl 1-2. I'IpmfmmaeT 3HaveHUs:
B it field R/W o 0—BpYYHYIO;
<2.20 110 o 1-aBTOMAaTUYECKM NO AaTe
2220 5005 Butbl 3-5. MpuHnmaeT 3HaveHus:
Hoctyn Kk nepekn. B[} bit field RIW* o 0—3anper; .
C Knasuar. <2.20 110 e 1-c naponewm;
) o 2-MpWn Haxatom kHonke «Joctyn»
>2.20 5005 Butbl 6-8. MpnHUMaeT 3HaueHns:
ﬁg%z&'( nepekn. Bl bit field R/W* e 0—3anper;
<2.20 110 e 1-c naporem
>
Peaeps ;g'gg 5ff§‘ bit field RIW*  |Butsl 9-15
2220 BTTOO.CHMPMHmmaeT 3HaYeHus:
En. namepeHus bit field R/W* l_MKb
<2.20 111 -
Tonbko B [1B<2.00
Butbl 1-4. NpUHUMaET 3HaYEHUS:
22.20 5006  0-100M 6=0.00391 (w=1.391);
Tun TepMogaTyMKoB bit field R/W* e 1-5000M 0=0.00391 (w=1.391);
e 3-Pt500 0=0.00385 (w=1.385)
>
Peseps Zigg S:E)flG bit field R/W*  |But 5
>2.20 5006 o Bbut 6. MNpuHUMaeT 3HaveHus:
MepeBog YacoB bit field R/W* e 0-HeT;
<2.20 111 e 1-na
>2.20 5006 o But 7. MpuHumaeT 3Ha4YeHus:
MHBepcua gucnnes bit field R/W* e 0-HeT;
<2.20 111 e 1-na
>
Peseps ;ggg Sfff bit field R/W*  |Butbl 8-31

Mpumeyanue:

Mpu paGoTe ¢ npuGopamu, umetownmm MB=2.20 BO3MOXKHO YTeHME NapamMeTpoB, pasMeLLeHHbIX

no apgpecam

ana B<2.20. B atom cniyyae,

B LENAX COXpaHeHus MaKCMMaribHOM
COBMECTMMOCTW, B MpOLECCE YTEHMA MPOU3BOAUTCS NpeobpasoBaHUEe CTPYKTYP AaHHbIX
MB=2.20 k cTpykTypam NMB<2.20, 4TO MOXEeT NpMBOAUTL K NOTEPSIM 3HAYNUMOW MHopMaLmMm
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4.2.2.2 Hacmpoliku mpy6

MapameTtp nB Aapec Twun OocTtyn MpumeyaHue
Butbl 0-2. MpUHMMaeT 3HaYeHus:
22.20 5008[5161]+(NTp*18)+0 e O—HeT,;
KoHTporb V bit field Riw+ | © 1-Besrnoact;
e 2—C noAacrt.;
<2.20 113[233]+(NTp*17)+0 e 3—C nogcrt. u kKoHTp. U;
e 4—CYeT OTMEHEH
2220 5008[5161]+(NTp*18)+0 ETTgl_i;;- MpuHumaeT 3HaveHus:
KoHTponb BC bit field R/W* . 1—CeT’b (OBLA);
<2.20 113[233]+(NTp*17)+0 -
o 2-IHamnBng
>2.20 But 5. MpuHUMaeT 3HaueHus:
Peseps/Qatunk P bit field R/W* e O—HeT;
<2.20 113[233]+(NTp*17)+0 o l-ecTh
2220 | 5008[5161]+(NTp*18)+0 ETT(';'_?AE;(;%Z”C'ESST SHateHnA:
Tun BC bit field R/W* o 1-3NIEKTPOHHBIIA; '
LY IS R L) o 2-Tenemetpus (tTonbko MB=2.20)
2220 |  5008[5161]+(NTp*18)+0 5':'“5'_2;1:.)' TIPAHAMBET SHaeHIs:
Natuuk P bit field R/W* .
e l-ecTb;
<2.20
® 2-eCTb, He ucn.
5290 5008[5161]+(NTp*18)+0 Butbl 11-12.v|._|pVIHVIMaeT 3HaYeHus:
Hanp. notoka npu bit field RIW* o O-npsimon;
TenemeTpun o 1-06paTHbIl;
<2.20
® 2-peBepc
Peseps iggg 5008[5161!i(NTp 18)+00 bit field R/W*  |Butbl 13-15
>2.20 | 5008[5161]+(NTp*18)+01 " - o
toor. <2.20 113[233]+(NTp*17)+01 float R/W* |B gnanasone 0-175 °C
>2.20 | 5008[5161]+(NTp*18)+03 2
Poor. <2.20 113[233]+(N1p*17)+03 float R/W* |B pnanasoHe 0-1,667 MIMa (17 krc/cm?)
22.20 5008[5161]+(NTp*18)+05
Pn <2.20 113[233]+(NTp*17)+05 float R/W* |B pgnana3oHe +0-9.99 (m)
22.20 5008[5161]+(NTp*18)+07 " 2
PB <220 113[233]+(NTp*17)+07 float R/W* |B gpuanasoHe 0-1,667 Mla (17 krc/cm?)
22.20 5008[5161]+(NTp*18)+09 "
Bec nmn. <220 113[233]+(NTp*17)+09 float R/W* B guanasoHe 0—-9999.9999 (n)
. >2.20 | 5008[5161]+(NTp*18)+11 . 3
Vmin <220 113233+ (NTp*17)+11 float R/W* B guanasoHe 0-99999,9 (m°)
>2.20 | 5008[5161]+(NTp*18)+13 . 5
Vmax <220 113233+ (N1p*17)+13 float R/W* B pguanasoHe 0-99999,9 (m°)
>2.20 | 5008[5161]+(NTp*18)+15 3
Voor <220 1132331 +(NTp*17)+15 float R/W* |B pguanasoHe 0-99999,9 (m°)
22.20 | 5008[5161]+(NTp*18)+17 - BuT 0. MpuHnMaeT 3HaveHus:
YyeT nycTon TpyObl bit field R/W* e O-Her;
<2.20 e 1-0a
22.20 | 5008[5161]+(NTp*18)+17 o Butel 1-3. MNpuHUMaeT 3HaveHus:
Bxopg, nycton Tpy6bl bit field R/W* e 0-He ucn.;
<2.20 e 1-4 (Homep Bxoaa)
Peseps iigg S008[S161]+(NTp”18)+17 bit field RIW* |Bwr 4
22.20 | 5008[5161]+(NTp*18)+17 - Butbl 5-7. MpnHUMaeT 3HaueHns:
Bxopn peBepca bit field R/W* e 0-He ucn.;
<2.20 e 1-4 (HoMep BX0Aa)
Peseps iggg 5008[5161!i(NTp Ok bit field R/W*  |Butbl 8-15

MNpumeyaHue:

- 3anuck Buga XXXX[YYYY] o3HauaeT, 4Tto napameTp nmeet agpec XXXX B 61 n YYYY B B2
- 3anucb BUAa «---» 03HaA4YaeT, YTO napameTp OTCYyTCTBYET
- NTp o3HayaeT Homep TpyObl 1 n3mMeHsieTcs B auanasoxe 0+6 gnsa MB=2.20 n 0+5 gna MNMB<2.20

- npu paboTe ¢ npudopamu, nmerowwmmmn NB=2.20 BO3MOXHO YTeHME NapameTpoB, pasMeLleHHbIX
no agpecam Ans MNB<2.20. B atom cniyyae, B Liensix COXpaHeHUsi MakcMMarnbHON COBMECTUMOCTH,
B MpoLecce YTeHWUs Npov3BOAMTCA NpeobpasoBaHue CTPYKTYp AaHHbiXx [1B=2.20 k cTpykTypam
MB<2.20, 4TO MOXeT NPUBOAUTL K MOTEPSM 3HA4YMMOWN MHAOPMaLIUK
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4.2.2.3 Hacmpoliku mennoebix 8860008

MapameTtp nB Aapec Twun OocTtyn MpumeyaHue
>2.20 5134[5287]+(NT8*9)+0 Butel 0-7. MpuHUMaET 3HaueHns:
(017] bit field R/W* e O0—TennoBow BBOA HE UCM-CS;
<2.20 215[335]+(N1B*9)+0 o 1-14;
Butbl 8-9. MpuHnmaeT 3HaveHns:
22.20 5134[5287]+(N18*9)+0 e 0—ecCTb;
Wcn.QTs bit field RwW+ | *1Her
® 2-CymMMa;
<2.20 215[335]+(N1B*9)+0 e 3-pa3HoCcTb
Tonbko ansa MB=2.00
>2.20 5134[5287]+(N18*9)+0 o . i
Peseps <220 215[335]+ (NTE*9)+0 bit field R/W*  |Butbl 10-15
>2.20 5134[5287]+(N1B*9)+1 . A
dMmax <2.20 215[335]+ (NT8%9)+ 1 float R/W* B pnanasoHe 0-4(%)
>2.20 5134[5287]+(N1B*9)+3 . 00 (°
txpor <220 215[335]+(NT6"9)+3 float R/W* |B gnanasoHe 0-99 (°C)
22.20 5134[5287]+(N1B*9)+5 .
Pxpor <220 215[335]+(NT8"9)+5 float R/W* |B pnanasoHe 0-1,667 Mla (17 krc/cm2)
Butbl 0-2. NpUHMMaeT 3HaYeHUS:
22.20 5134[5287]+(NT8*9)+7 e 0 — Tpy6a 3 He ncronbayeTcs:;
KT3 bit field R/W* e 1 — namepenue V B Tpybe 3;
<2.20 215[335]+(NT8*9)+7 * 2 — n3mepeHve t B Tpybe 3;
o 3 —nsmeperHune V nt e tpybe 3
Butbl 3-6. NpUHUMAaET 3HaYEeHUS:
e 0 - Q12=M1(h1-h2)
. e 1 - Q12=M1(h1-h2)+dM(h2-hx)
22.20 5134[5287]+(NTB*9)+7 « 2-Q12=M2(h1-h2)
e 3 - Q12=M2(h1-h2)+dM(h1-hx)
o . e 4 - Q12=M1(h1-hx)
OPT bit field R/W: « 5- Q12=M2(h2-hx)
e 6 - Q12=M1(h1-hx)+M2(h2-hx)
. e 7 - Q12=(M1*h1)-(M2*h2)-(M3*hx)
<2.20 215[335]+(NTB*9)+7 « 8 - Q12=(M1*h1)-(M2*h2)-(M3*h3)
e 9 - Q12=M1(h1-h2)+dM(h2-h3)
e 10 - Q12=M2(h1-h2)+dM(h1-h3)
>2.20 5134[5287]+(NTB*9)+7 Butbl 7-8. MpnHUMaeT 3HaueHns:
KoHTpornb t bit field R/W* e 0 —cnoacr.;
<2.20 215[335]+(N1B*9)+7 e 1 — CYET OTMEH.
Butbl 9-11. NpuHUMaET 3HaYEHUs::
22.20 5134[5287]+(N1B*9)+7 e 0 — HeT;
KoHTporib dM bit field Riw+ | ®1-0esnodcr 1,
e 2 —6e3 noacT 2.;
<2.20 215[335]+(N1B*9)+7 e 3 —cnoacrt. 1,
e 4 — C NOACT. 2;
Butbl 12-14. MpuHnMaeT 3HayveHuns:
>2.20 5134[5287]+(NTB*9)+7 e 0—HeT
KoHTponb Q bit field R/W* e 1 —0e3 noacrt.;
<2.20 215[335]+(N1B*9)+7 * g — € noAacT.;
e 3 — cYET OTMEHEH
>2.20 5134[5287]+(NTB*9)+7 BTTSI:L(SS;;:L37|:|£;¢VITH-MMaeT 3HaYeHus:
KoHTponb dt bit field R/W* e 1 —cnoact,;
<2.20 215[335]+(N1B*9)+7 ® 2 — CYET OTMEHEH;
o 3 - Het (Tonbko ans MB=2.20);
>2.20 5134[5287]+(NT8*9)+7 Butbl 18-20. MpuHnmaeT 3HauYeHNs:
dtmin bit field R/W* e 0-2(°C);
<2.20 215[335]+(NTB*9)+7 e 1-3(°C)
Butbl 21-24.
MpuHmaeT 3HaveHus ana MNB=2.20:
o 0 — hx He ncnonb3ayeTtcs;
>2.20 5134[5287]+(NTB*9)+7 e 1 — foroBopHasi;
e 2 — /3m. Ha X8;
e 3 — N3m. Ha X9;
Ucen.tx bit field R/W* o 4 — N3m. Ha X3:A;
e 5— 3m. Ha X3:B;
MpuHnmaeT 3HaveHus ana MNB<2.20:
<2.20 215[335]+(NTB*9)+7 e 0 — hx He ucnonb3yertcs;

e 1 — foroBopHas;
* 2 — n3mepsieTcs B AaHHOM TB;
e 3 — nsmepsietcs B gpyrom TB
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MapameTtp

nBs

Anpec

Tvn

OocTtyn

MpumeyaHue

Mcn.the

22.20

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

<2.20

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

bit field

R/W*

Butbl 25-28.

e 0 — He ucnonb3yeTcs;
e 2 — N3m. Ha X8;

o 3 — Mam. Ha X9;

o 4 — N3m. Ha X3:A;

e 5 —3m. Ha X3:B;

e 0 — He ucnornbayeTcs;
o 1 — nsmepsiercsi

MpuHnmaeT 3HaveHusa ana MNB=2.20:

MpuHnmaeT 3HaveHusa ana MNB<2.20:

KoHTp.R

22.20

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

<2.20

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

bit field

R/W*

Butbl 29-31.
MpuHumaeT 3HaveHns:

e 0 — HeT;

e 1 — be3 noacr.

e 2 — C noacr.

o 3 —CyeT OTM.
Tonbko ans NB>2.20

MNpumeyanue:

- 3aanuckb Bnga XXXX[YYYY] osHavaeT, 4to napameTp nmeeT agpec XXXX B 61 n YYYY B B[12

- 3anncb Bnaa «---» o3Ha4aeT, 4YTO NnapamMeTp OTCYTCTBYET

- NTB 03Ha4aeT HoMep TENs0BOro BBoAa N namMeHsieTcs B gnanasoHe 0+2 ana MNB=2.20 n 0+1 gns
MNB<2.20

- Npu paboTte ¢ npubopamu, umetowmmm NMNB=2.20 BO3MOXHO YTEHME NapaMeTPoB, pa3MeLLEeHHbIX
no agpecam ans MB<2.20. B atom cnyyae, B Lensx CoOXpaHeHUst MakCMMarnbHOW COBMECTUMOCTH,
B Mpouecce YTeHWs Npou3BOAMTCS npeobpasoBaHue CTPYKTYp AaHHbix [1B=2.20 k cTpykTypam

MB<2.20, 4TO MOXET NPUBOAUTL K MOTEPSM 3HAaYMMON MHpopMaLnn
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4.2.2.4 Hacmpoliku dononHumesbHO20 UMNYJIbCHO20 8x00a

MapameTtp nB Aapec Twun OocTtyn MpumeyaHue
Butbl 0-2. MpUHMMaeT 3HaYeHus:
22.20 5314 o O—HeT:
Cnocob6 ncnonbas. bit field R/W* e 1—KOHTPOIb CeTH;
<2.20 353 ® 2-CYeT UMIYNbCOoB;
e 3-curHanusaums
2220 5314 BuTt 3. MNpuHMMaeT 3Ha4yeHus:
YposeHb curHana : bit field sy | © ORI D (PERD ST
<220 353 o 1-HOpMarnbHO 3aMKHYTbIN
) Tonbko cnocoba ncn. «CurHanusaumsa»
2220 5314 Butbl 4-7. NpUHMMaET 3HaYEeHUS:
=4 3
EQvHIL,. namep. bit field RW* | ° 2 .
<2.20 353 ° KBTH
Tonbko cnocoba ncn. «Cyet umn.»
>
Peseps ;égg Sgég bit field R/W*  |Butbl 8-15
5220 5315 [nsa cnoco6a ucn. «CyeT umn.» B
Bec vmn./TnoaTs float R/W* qmanaaoHe60-9999.9é) 99
<2.20 354 [nsa cnoco6a ucn. «CurHanusaums» B
) ananasoHe 0.1-9.9 (c.)
22.20 5317 « |dnsa cnocoba ucn. «Cyet nmn.» B
SIER IR <2.20 356 float RIW* | anasorie 0-99999.9
3nay. UB 22.20 5319 float RIW* [Ins cnocoba nen. «Cyet nmn.» B
' <2.20 358 AnanasoHe 0-99999.9
4.2.2.5 Hacmpoliku duckpemHbix 8xo008
MapameTtp nB Aapec Twvn OocTtyn MpumeyaHue
BuT 0. MNMpuHMMaeT 3Ha4eHus:
Tvn gaTtynka 22.20 5321+(NaB*2) bit field R/W* e 0-HP;
e 1-H3;
Bpems noaTs. 22.20 5322+(NgB*2) unsigned short R/W* |B gnanasoHe 0+99 (c.)

4.2.3 Hacmpoliku He3auwuu,eHHble

4.3

CTpykTypa npegHasHayeHa Anis XpaHeHWs Takon MHAOpMaLMKN Kak Ko opraHusauumn, Homep Aorosopa,
ceteBon agpec. [Npu mM3meHeHuM HacTpoek npubopa cucTeMa BEepxXHEero YpOBHSI OOMKHa BbIMNOMHUTb
crnegyowve AencTBus:

e paccuuTaTb KOHTPOMbHY CYMMy 3anucbiBaemblX HAcTpOeK W 3anucatb ee B CTPYKTypy «MWHdbopmauus o
HacTporikax» (CM. «Hopmaumsa 0 HaCTporKax»);
e  3anucaTtb COAEPXKMMOE HacCTPOEK;

MapameTtp

Anpec

Tvn

Hoctyn

MpumeyaHue

CeTteBol agpec

2153

bit field

R/W

Butel 0-7. B gnanasoHe 0-255

Ef. nsmepenns

2153

bit field

R/W

BuT 8. MNpyHMMaeT 3HayeHus:
e 0—CU;
e 1-MKC

Tonbko B [1B22.00

Peseps

2153

bit field

R/W

Butbl 9-15

Koa opraHuzauum

2154

char[10]

R/W

HonycTtumel Tonbko umdposbie cumsonsl ('0'-'9").
MocnenHwn cuMmBon NocneaoBaTenbHOCTY, 3aAatoLWwnin
ONVIHY CTPOKW, AOIMKEH MMETb 3HaYeHue ABOUYHOrO
Hyns

[orosop

2159

char[10]

R/W

Honyctumbl Tonbko umdposble cumsonsl ('0'-'9").
MocnenHwin cuMmBoN NocneaoBaTeNbHOCTY, 3aAatoLwnin
ONVIHY CTPOKW, AOIMKEH MMETb 3HaYeHUe ABONYHOTO
Hyns

ApxuBbl

4.3.1 UHpopmayusi o damax Ha4yasia/KOHUa apxusos

CprKTypa npegHa3HavdyeHa and 4teHuna gat Havana/oKoH4YaHus apxXmnBOB NapameTpoB.
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MapameTtp Aapec Tun OocTtyn MpumeyaHue

[ata Hayana AY, 2676 unsigned short RIO Mna,uLuva 6avVIT, NeHb: _1 -31
OeHb/Mecs Craplmn 6anT, mecsiy: 1-12
[ata Hayana AY, 2677 unsigned short RIO Mna,qLumvm 6avVIT, ro,u,. MuHyc 2000
rog/yac CrapLumn 6ant, yac: 0-23
[ata Hauyana AY, 2678 unsigned short RIO Mna,qmmvm 6aVv|T, MVIHyTaZ. 0-59
MUHyTa/cekyHaa CrapLumn 6anT, cekyHga: 0-59
[ata Havana AC, 2679 unsigned short R/O Mna,qmmvm 6av|/|T, O€eHb: _1 -31
AeHb/mecs Crapwui 6ant, mecsu: 1-12
[aTta Hayana AC, 2680 unsigned short R/O Mna,qLquM 6avVIT, rog MuHyc 2000
rog/vac Crapuwui 6anTt, yac: 0-23
[ata Hayana AC, 2681 unsigned short RIO Mna,qLumvm 6avVIT, MVIHyTaZ' 0-59
MUHyTa/ cekyHaa CrapLumnn 6ant, cekyHga: 0-59
[ata Hauyana AM, 2682 unsigned short R/O Mna,qmmvm 6aVv|T, [€eHb: '1 -31
neHb/Mecsl, CrapLumn 6ant, mecsau: 1-12
[ata Hauvana AM, 2683 unsigned short R/O Mna,qmmvm 6av|/|T, rog MuHyc 2000
rog/vac Crapuwmi 6anTt, yac: 0-23
[ata Hayana AM, 2684 unsigned short RIO Mna,qLquM 6avVIT, MVIHyTaZ- 0-59
MUHyTa/ cekyHaa Crapuwwui 6ant, cekyHga: 0-59
[ata Hayana AW, 2685 unsigned short RIO Mna,qLumvm 6avVIT, ,qub:'1 -31
neHb/Mecsl CrapLumn 6ant, mecsau: 1-12
[ata Hauvana AW, 2686 unsigned short R/O Mna,qmmvm 6avv|T, rou. MuHyc 2000
rog/yac CrapLumnn 6anT, yac: 0-23
[arta Hauyana AW, . Mnagwwi 6ant, muHyTa: 0-59
MUWHYTa/ cekyHaa A8 Ul Sl RO Crapwmn 6ant, cekyHga: 0-59
[ata okoH4yaHusa A4, 2688 unsigned short RIO Mna,qLquM GavVIT, O€eHb: _1 -31
AeHb/mecs Crapwwun 6ant, mecay;: 1-12
[ata okoH4yaHusa A4, 2689 unsigned short RIO Mna,uLumvm 6a~MT, ro,u,. MuHyc 2000
rog/yac CrapLumnn 6ant, yac: 0-23
[aTa okoH4aHusa A4, 2690 unsigned short RIO Mna,ql_umvm GGVI/IT, MVIHyTaZ. 0-59
MUHYyTa/ cekyHaa CrapLumnn 6anT, cekyHga: 0-59
[arta okoH4yaHusa AC, q Mnagwwi 6anT, geHb: 1-31
neHb/Mecs el unsigned short RIO Crapwun 6ant, mecsu: 1-12
[ata okoH4aHusa AC, 2692 unsigned short RIO Mna,qLquM GavVIT, rog MuHyc 2000
rog/yac Crapwun 6ant, yac: 0-23
[aTta okoH4yaHus AC, 2693 unsigned short RIO Mna,uLumvm 6a~MT, MVIHyTa:- 0-59
MUWHyTa/ cekyHaa CrapLumnn 6ant, cekyHga: 0-59
[ata okoH4aHus AM, 2694 unsigned short RIO Mna,ql_umvm GGVI/IT, [€eHb: _1 -31
neHb/Mecsl, CrapLuunn 6ant, mecsau: 1-12
[ata okoH4aHusa AM, . Mnagwwii 6aiT, rog muHyc 2000
rog/yac sk Ul Sl RO Crapwun 6ant, yac: 0-23
[ata okoH4aHusa AM, 2696 unsigned short RIO MJ'Ia,D,LLIVI'VI 6a~MT, MVIHyTaZ- 0-59
MUHyTa/ cekyHaa Crapuin 6anT, cekyHga: 0-59
[ata okoH4YaHus AU, 2697 unsigned short RIO Mna,qmmvm 6a~v|T, [EHb: _1 -31
neHb/Mecsl, Crapluuin 6aiT, mecsy;: 1-12
[ata okoH4yaHus AU, 2698 unsigned short RIO Mna,qmmvm 66~I/IT, ron. MuHyc 2000
rog/yac Crapuui 6anT, Yac: 0-23
[ata okoH4aHusa AU, . Mnagwwi 6ant, muHyTa: 0-59
MUWHYTa/ cekyHaa A8 Utz sl RO CrapLumn 6ant, cekyHga: 0-59
[ata cbpoca apxuBa, 2700 unsigned short RIO MJ'Ia[J,LLIVI'VI GaVVIT, O€eHb: _1 -31
AeHb/mecs Craplwuin 6ant, mecay;: 1-12
[ara cbpoca apxuea, 2701 unsigned short RIO Mna'q”m,” 6a~v|T, rou. MuHyc 2000
rog/yac Crapuui 6auT, yac: 0-23
[ara cbpoca apxuea, 2702 unsigned short RIO Mnagwwi 6anT, muHyTa: 0-59

MUHyTa/ cekyHaa

Crapluui 6anT, cekyHga: 0-59

nycr

NMPUMEYAHMUE! 3HaueHune 255 Bo Bcex nonsx AaTbi/BpeMeHV Ans apXvBa ONpefAenEHHOro TUna roBopsAT O TOM, YTO apXue
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4.3.2 UHopmayusi 06 uHOeKcax apxueoe napaMmempos

CTpykTypa npeaHasHaueHa asns YTeHust crnyxebHoi nHdopmalmmn o BeAeHUN apX1BOB.

MapameTtp Aapec Tun DocTtyn MpumeyaHue
[ata cbpoca apxuea, 2708 unsigned short RIO Mna,qLquM 6avVIT, NeHb: _1 -31
OeHb/Mecsy Crapluuin 6anT, mecsiy: 1-12
[ata c6poca apxuBa, 2709 unsigned short RIO Mnagwwi 6ant, rog muHyc 2000
rog/yac CrapLumn 6ant, yac: 0-23
[ata cbpoca apxuBa, 2710 unsigned short R/O Mna,qmmvm 6aVv|T, MVIHyTaZ. 0-59
MUHYTa/ cekyHaa CrapLumnn 6anT, cekyHga: 0-59
Makc.kon-Bo 3anucewn (AY) 2711 unsigned short R/O LG [N SOUEE SEleer Sib 2k
[aHHoro Tvna
B amanasoHe 0-«Makc. Konnu4yecTBo 3anuceny,.
MHgekc 3anucu (AY) 2712 unsigned short R/O Osnavaet Homep 3anucu, 8 KoTopeit Gyner
npov3BeaeHO COXPaHEHNE apXMBHON HopMaLK B
cnegyowmn pas
Pa3mep 3anucu, 6ant (AY) 2713 unsigned short R/O Pa3wmep 3anucu, (6ainT)
BuT 0. MNprHMMaeT 3HaveHus:
MpuaHak sakonbLy. (AY) 2714 bit field RIO * 0-apXuB el He 3anonHex; .
e 1— apxuB 3anofiHEH U COXpPaHeHNe HOBOW 3anucu
BblI3blBAET CTUpaHME CaMOK CTapoii 3anucu
Peseps 2714 bit field R/O Butbl 1-15
Makc.kon-Bo 3anucei (AC) 2715 unsigned short R/O MakcumansHoe KoNMHeCTBO 3anceit Ans apxvsa
[aHHoro Tvna
B ananasoHe 0-«Makc. konm4ecTBo 3anucemny,.
. OsHavaeT HOMep 3anucu, B KOTopbi Byaet
REETBRIMIED (N2 YLD USEEe] S0 RO npon3BedeHO COXpaHeHVe apXMBHOM HOpMaLun B
cnegywowmm pas
Pasmep 3anucu, 6ant (AC) 2717 unsigned short R/O Pa3smep 3anucu, (6awnt)
BuT 0. MNpyHMMaeT 3HayeHus:
MpusHak 3akonbL,. (AC) 2718 bit field R/O © L€ OUE KD SENEAIREL] .
o 1— apxuvB 3amnoriHeH U COXpaHEHUE HOBOW 3anuncu
BblI3blBAET CTUPaHME CaMOK CTapoW 3anucu
Peseps 2718 bit field R/O Butbl 1-15
Makc.kon-Bo 3anuvcei (AM) 2719 unsigned short R/O LRI S (ENUHEOUEE SEILER 205 SRS
[JaHHoro Tvna
B gmanasoHe 0-«Makc. konu4ecTBo 3anuceny,.
WHpekc 3anucu (AM) 2720 unsigned short R/O Osnavaet Homep 3anucu, B KoTopeit Gyner
npov3BeaeHO COXpaHeHNe apXMBHON HopMaLy B
crnegywowmn pas
Paswmep 3anucu, 6ant (AM) 2721 unsigned short R/O Pasmep 3anucw, (6anT)
BuT 0. MNprHMMaeT 3HavYeHus:
Mpwu3Hak 3akonbL. (AM) 2722 bit field R/O * 0-apXuiB €LLE He 3arornHeH,; .
e 1— apxuB 3anoSIHEH U COXPaHeHNe HOBOW 3anmcu
BblI3blBAET CTUPaHME CaMOK CTapoii 3anucu
PesepB 2722 bit field R/O Butbl 1-15
Makc.kon-Bo 3anucein (AU) 2723 unsigned short R/O MakcuManLHoS KONM4ECTBO 3aMMced ANA apxvea
[aHHoro Tvna
B gmanasoHe 0-«Makc. konu4ecTBo 3anuceny,.
WHpeke 3anucu (AN) 2724 unsigned short R/O QRGBT LA SRS ), KoTopeit e
npou3BedeHO COXpaHeHWEe apXMBHON MHdOpMaLK B
cnegywowmn pas
Pasmep 3anucu, 6ant (AU) 2725 unsigned short R/O Pasmep 3anucw, (6ainT)
BuT 0. MNprHUMaeT 3HayeHus:
Mpwu3Hak 3akonbL. (AN) 2726 bit field R/O O el CINTE R SEOLTET o
o 1— apxuvB 3amnoriHeH U COXpaHEHUe HOBOW 3anuncu
BblI3blBAET CTUPaAHME CaMOI CTapoWi 3anucu
Peseps 2726 bit field R/O Butbl 1-15

4.3.3 Tun Yyumaembix OaHHbIX

HekoTopble AaHHble MOXHO MONY4YUTb U3 NpMBOpa TONBLKO BbINOMHMB CMELManbHY0 NocneaoBaTeNnbHOCTb
3anpocoB. Hanpumep, 3To KacaeTcs YTeHus apxuBoB. [py NoOMOLLM onepauuy 3anucu permcTpoB cuctema
BEPXHEr0 yPOBHS coobLuaeT Npubopy, Kakue UMeHHO AaHHble OHa cobupaeTcsa YnTaTtb. Hanpumep, «apxus
yacoBou 3a 21.04.2011 14:00:00». Janee cncrema BepxHEro ypoBHs YMTaeT UHTEpPeCyoLLne ee faHHble
13 agpecHOro NpoCTpaHCTBa, COOTBETCTBYIOLLErO 3anMCaHHOMY TUMy AaHHbLIX (YTeHue peructpoB). B
MOMEHT MOJly4YeHMs 3anpoca Ha YTeHne nNpubop roToBUT AaHHble, OydepupyeT nx, n nepegaeTt cucteme
BEPXHEr0 YpPOBHS. T.0. YTEHME apXUBHbIX OAHHbLIX BbIMMSAMT Kak HECKOITbKO MOCenoBaTerbHbIX Cepui

onepauui «3anucb perncTpoB, YTeHUe PerucTpoBy.
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MPUMEYAHUE! Crpyktypa «Tun unTaeMblx AaHHbIX» OOIDKHA UCMOMb30BATLCS CUCTEMOW BEPXHETO YPOBHS MPY YTEHUM
apxviBa napaMeTpoB, apXVBOB U3MEHEHUI 6a3bl 4aHHbIX, aAMUHUCTPATUBHBIX COBBITUIA 1 AMarHOCTHK

MapameTtp

Anpec

Tun

HdocTtyn

MpumeyaHue

[aTta: aeHb, mecsy,

99

unsigned short

R/W

Mnagwwin 6anT, geHb: 1-31
Crapluin 6anT, mecsiy: 1-12

[arta: roa-2000, yac

100

unsigned short

R/IW

Mnagwwn 6anT, rog muHyc 2000
Crapuuin 6auT, Yac: 0-23

Bpewmsi: MuHyTa, cekyHaa

101

unsigned short

R/IW

Mnagwwi 6anT, muHyTa: 0-59
CrapLumnn 6anT, cekyHga: 0-59

Twn apxvBa

102

unsigned short

R/W

MpyvHMMaeT 3HaveHus:
¢ 0 - YacoBoOW apxus;
e 1 - CyTOYHbBIV apXxuB;
e 2 - MECSAYHbIN apXxuB;
e 3 - NTOrOBbIN apXuB.,;

Homep 3anucu

103

unsigned short

R/IW

OsHavaeT Homep 3anucy 4ns YTeHus. MNpu YTeHum
ACKHXPOHHBIX apXVBOB U3MEHSIETCS OT HyNs A0
«MaKcuMarnbHOe KOIMYeCcTBO 3anucei B apxumee - 1»
(CM. «ApXVBHbIE 3aMUCN AaCUHXPOHHBIX apPXUBOBY).

Tarke AaHHOe Mnorne Ucnonb3yeTcs Ans
TexHonornyeckoro YteHus flash-namatn

Peseps

104

unsigned short

R/IW

He ucnonbsyetcs

NMPUMEYAHUE! Mpu yteHum yacoBoro, CyTO4HOrO, MECSYHOro, ¥ WTOrOBOTO apXMBa CUMCTEMA BEPXHEro YPOBHS AOSDKHA
yCTaHOBUTL nonsa «fara:...», «Bpems:...», a Takke «Tun apxmea» B AONYCTUMbIE 3HAYEHUS (HEOGXOAMMO
BbIMOSIHUTbL onepauuto 3anucy pernctpos). Mone «Homep 3anucu» npubopom nrHopupyetcsi. Nocne sToro
HY>KHO BbIMOMHUTB YTEHWE PETUCTPOB MO aApPECY, 3aBUCSLLEMY OT BbIGPaHHOTO TUMa apxusa (CM. «ApxuBHas

3anuchb (4acoBOM, CYTOYHBIA, MECAYHbIA apXuBbl)» N «ApXUBHas 3anucb (UTOrOBbIN apXmB)»).

NMPUMEYAHMUE!

Mpw YTeHUN apxmBa n3meHeHust 6asbl AaHHbIX, apXMBa aaMUHUCTPATUBHBLIX CODLITUI MW AUArHOCTUYECKOrO
apxuBa CMCTEMa BEPXHEro YPOBHSA AOMMKHA YCTaHOBUTL TONbKO none «Homep 3anucu» B AONycTMMOe Ans
[aHHOro TUNa apxmea 3HayeHne (CM. «ApPXMBHbIE 3aNMUCK aCUHXPOHHbBIX apXUBOB») (HE06XOAMMO BbINOMHUTL
onepauuio 3anucy permctpos). OcTanbHble Nons Npubopom UrHopupytoTcs. MNocne 3Toro HyXXHO BbINOMHUTL
YTEeHWe PperucTpoB MO aapecy, 3aBUCSLLEMY OT BbIOpaHHOrO Twna apxuBa (CM. «ApXMBHble 3anucu

ACUHXPOHHBIX apXVBOBY).

4.3.4 ApxueHasi 3anuch (4acoeol, Cymo4HbIl, MeCsIYHbIlU apXuebl)

CprKTypa npegHa3HadyeHa Ana 4TeHudA 3Ha4YeHun dPXMBHbIX NapamMeTpoB M3 4YacoBOro, CyTOYHOIO “
MeCAYHOIo apxmBoB. Ons nony4yeHus apXMBHOVI 3anucu HeobxoaMMo coodLWNTL I'Ile6opy 3a Kakyro garty 1
N3 KaKoro tuna apxumea Heob6xoauMMO M3BnekaTb AaHHbIe (CM. «Tun Yntaembix D,aHHbIX»).

MapameTtp nB Aapec Tun LOocTtyn MpumeyaHue
[aTta: neHb/mecsL, iggg ;gig unsigned short R/O g::gﬁ:ﬂﬁgaa;{"\Jjeeg'ﬂbljl:1f’112
Bl oaac |22 ] unsgneashon | w0 [Yren Sen on e 200
Temneparypa 22 ;gig:gmg:ggigg float RO |(C)

[aBneHve iigg ;gig:gmg:g;:gg float R/O  |(MMa)
220 MR oo | o |w)
Macca iigg ;222:%12:2;:82 float R/O  |(T)
3 L L I
o 201 ASMEHU | 0| wo e
: 220 o0 | | o 1o
o 20l et e | | o
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MapameTtp nB Aapec Tun OocTtyn MpumeyaHue
>2.20 7106+(N1B*18)+12
Q12 <2.20 2790+(NT8*18)+12 float RIO - (Tx)
>2.20 7106+(N18*18)+14
e <2.20 2790+(NTe"18)+14 lilo=s RO )
> *
BHP ;ggg Z;gg:é::;lg;ﬁg unsigned short R/O | (v)
2 + *18)+
BOC ;égg Z;gg&m;}g;j; unsigned short R/IO | (v)
on iigg 2o float RIO  |(M?KBT*4)
Mnagwwii 6anT, Tpy6a 1
Crapwwui 6awt, Tpyba 2
BuToBas macka. MNpuHUMaeT 3HaYeHus:
>2.20 7162 e 0-HC otcytcTByeET;
e 1-HC npucytctByeT
Mopsigok 6uT:
e byt 0 — HC t<min;
HC no Tpy6Ge 1/2 unsigned short R/O e byt 1 —HC t>max;
e but 2 — HC Hewncnp. gatyuka t;
e byt 3 — HC P<min;
e but 4 — HC P>max;
<2.20 2828 e Byt 5 — HC V<min;
e but 6 — HC V>max;
e but 7 — HC Hewucnp. nnm oTcyT.
nutaHua BC
>2.20 7163 Mnagwwuin 6ant, Tpyba 3
HC no Tpy6e 3/4 unsigned short R/O  |Ctapwwun 6awT, Tpyba 4
<2.20 2829 Cwm. «HC no Tpy6Ge 1/2»
>2.20 7164 Mnagwwuin 6ant, Tpyba 5
HC no Tpy6e 5/6 unsigned short R/O |Crapwwwun 6ant, Tpyba 6
<2.20 2830 Cwm. «HC no Tpy6e 1/2»
>2.20 7165 Mnagwwuin 6ant, Tpyba 7
HC no Tpy6e 7 unsigned short R/O  |Ctapwwun 6awT, He nucn-cs
<2.20 Cwm. «HC no Tpy6Ge 1/2»
BuToBas macka. MNpuHUMaeT 3HaYeHus:
e 0-HC otcytcTByeT;
e 1-HC npucyTtcteyeT
Mopsipok 6uT:
22.20 7166 e BuUT 0 — HC o dt;
e but 1 — HC no dM;
e but 2 — HC no Qts;
e byt 3 — HC tx<min;
HC no TB1 unsigned short R/O e but 4 — HC tx>max;
e but 5 — HC Heucnp. gatyuka tx;
e byt 6 — HC tHB<min;
e but 7 — HC tHB>max;
<2.20 2831 e but 8 — HC Hewncnp. gatyuka tHB
e bt 9—HC no Q12;
e But 10 — HC no Qr;
e but 11 — HC no Px<min;
e byt 12 — HC no Px>max
HC o TB2 ii'ﬁg Zég; unsigned short | R/O  |CM. «HC no TB1»
HC o TB3 iggg 7168 | nsignedshort | RO [Cwm. «HC no TB1»
Mnagwwin 6ainT, Hannune HC
ButoBas macka. [pyHUMaeT 3HaveHus:
22.20 7169 e 0-HC otcyTcTByeT;
HC no AN unsigned short R/O I'I. 1-HC npucyTcTeyet
opsiaoK buT:
<220 2833 e 0 — HC no AlM<min;

e 1 — HC no AMN>max
Crapwun 6anT, He ncn-csi
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c.28

MapameTtp

nBs

Anpec

Tvn

OocTtyn

MpumeyaHue

Mpu3Hakn cobbITUiA

22.20

7170

<2.20

2834

unsigned short

R/O

ButoBas macka. MNpuHUMaeT 3Ha4yeHus:
e but 0 —"[1", HAXaTNe KHOMKN
«[JocTyn»;
e but 1 —"OTkn.NuT.", OTCYTCTBME
CETEBOro NUTaHus;
e but 2 —"LB", Hu3Koe HanpspkeHne
G6aTapeu;
e but 3 —"Restart", nepesanyck
npotieccopa;
But 4 —"YP", yCKOpPEHHbIV pexum;
but 5 — "BR", pecypc 6atapeu
BnN30K K OKOHYaHWIO;
e but 6 — "lMepesoa Yacos", nepeson
4Yacos;
e but 7 — "LCD", BkntoueHne
NnoAcBeTKu aucnnes;
But 8 — "Key", HaxaTue knasmatypbl:
Bbut 9 — "Mdb", obpalleHue no cetu;
But 10 — "AL", curHanusaumsi;
But 11 — "UH", nameHeHne HacTpoek
(661110 N3MEHeHNe HacTPoeK,
npuBoOAsLLEE K U3MEHEHMIO
KOHTPOMbHOW CYyMMbl);
o but 12 —"K", kannbpoBkm
paspeLueHbl;
e but 13 —"SD", ncnons3zosaHue SD
KapThbl
e but 14 — "USB", ncnonb3oBaHue
USB
e but 15— "ONC", genaccuBauns
B6aTapewn (TexHonormyeckas
onepauusa nogaepxaHus 6arapev B
paboyemM cocTosiHWM).

Peseps

22.20

7171

<2.20

2835

unsigned short

R/O

Onut.paboTbl No

cetn

22.20

7172

<2.20

2836

unsigned short

R/O

(MuH.)

Onut.paboThbl
avcnnes

22.20

7173

<2.20

2837

unsigned short

R/O

(MuH.)

[nuT.oTCYT.CET.NMTa

HUA

22.20

7174

<2.20

2838

unsigned short

R/O

(MnH.)

AxTtuBHasa b1

22.20

7175+(N18*2)+00

<2.20

2839+(NTB*2)+00

bit field

R/O

Butbl 0-7. MpuHumaeT 3HaveHus:
e O-aktmBHa B11;
o l-aktvBHa B2

CnTB

22.20

7175+(N18*2)+00

<2.20

2839+(NT8*2)+00

bit field

R/O

Butbl 8-15. 3HavyeHne
KOHdMrypaumoHHoro napametpa CU

KT3 TB

22.20

7175+(N18*2)+01

<2.20

2839+(N18*2)+01

bit field

R/O

Butbl 0-7. 3HaveHune
KOHurypaumoHHoro napametpa KT3

OPT TB

>2.20

7175+(N18*2)+01

<2.20

2839+(N18*2)+01

bit field

R/O

Butbl 8-15. 3HayeHne
KOHurypaumoHHoro napametpa ®PT

Ann.Hencnp

22.20

7181

<2.20

2843

unsigned short

R/O

ButoBas macka. [pyHUMaeT 3HaveHus:
o Byt 0 — «AUTM1»;
e but 1 — «AUTM2y»;
e But 2 - kEEPROMp;
e but 3 - <kEEPROMwy;
e but 4 - «Mut.pat.»;
e byt 5 - «RTCyx»;
e but 6 - «CLK»;
Tonbko ans MNB=2.00

KCH

>2.20

7182

<2.20

2844

unsigned short

R/O

Tonbko ans MB=2.00

Mcn. tx

22.20

7183+(N18*1)+00

<2.20

2845+(NT8*1)+00

bit field

R/O

Butbl 0-7. 3Ha4yeHne
KOHMUIrypaLmoHHOro napameTpa
«Ucen.tx»

Tonbko ans MNB=2.00

Mcn. the

22.20

7183+(NT8*1)+00

<2.20

2845+(NT8*1)+00

bit field

R/O

Butbl 8-15. 3Ha4yeHne
KOHUrypaLmMoHHOro napameTpa
«Wcn.tHB»

Tonbko ans MB=2.00

Mpw3Hakm nycTon
Tpy6bI

22.20

7186

bit field

R/O

Butbl 0-7. ButoBas macka. MNpuHumaet
3HaYeHus:
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MapameTtp nB Aapec Tun OocTtyn MpumeyaHue
e 0-Cutyaums oTCyTCTBYET;
<2.20 e 1-Cutyauums npucyTcTByeT
' Homep 6uta cooTBeTCTBYET HOMEPY
Tpy6bI
Butbl 8-15. ButoBas macka. MpuHumaeT
22.20 7186 3HaYeHus:
MpusHakm peeepca bit field R/O o DRChafelisl creinie ey
o 1-Cutyauus npucyTcTeyeT
<2.20 Homep 61Ta cooTBETCTBYET HOMEPY
TpyObI
Butbl 0-7. ButoBas macka. NpuHumaeT
22.20 7187 3HaYeHus:
CobbiTne peBepca bit field R/O * 0-Cutyauusi otcyTcTayer,
e 1-Cutyaums npucytcTByeT
<2.20 Homep 6uta cooTBeTCTBYET HOMEPY
Tpy6bI
22.20 7187 e
Peseps <220 5848 bit field R/O  |butbl 8-15.
>
Qcym ;ggg ;;ig float R/O  |(FAx), Tonbko ansa MB=2.00
ButoBas macka.
22.20 7190 e butkl 0-1 - 3Ha4eHne no TB1
o butbl 2-3 - 3HaveHne no TB2
Ucn.Qcym unsigned short R/O o BuTbl 4-5 - 3Ha4yeHme no TB3

XpaHWT 3Ha4YeHne KOHUrypaLUmMoHHOro
napametpa «Mcn.Qcym»
Tonbko ans MB=2.00

<2.20 2847

Mpumeyanue:
- 3an1cb BMAa «---» 03HA4YaEeT, YTO NapameTp OTCYyTCTBYET

- NTp o3HauyaeT Homep TpyObl 1 n3ameHsieTca B gnanasore 0+6 gnsa MNMB22.20 n 0+5 gna MNB<2.20

- NTB 03Ha4aeT Homep TENsoBOro BBoAa N namMeHsieTcs B gnanasoHe 0+2 ana MNB=2.20 n 0+1 gns
NnB<2.20

- npu paboTe ¢ npudopamu, nmerowmmmn NB=2.20 BO3MOXHO YTEHME NapaMeTpoB, pa3MeLLEHHbIX
no agpecam ans NB<2.20. B aTom cny4ae, B LeNax CoOXpaHeHUs1 MakCumarbHOW COBMECTUMOCTMU,
B MpoLecce 4YTeHUst NPOU3BOAUTCS MpeobpasoBaHMe CTPYKTYp AaHHbix [MB=2.20 k cTpykTypam
MB<2.20, 4To MOXEeT NPUBOAUTL K MOTEPSM 3HAYMMOWN MHAOPMaLIUK

4.3.5 ApxueHasi 3anucbk (Uumozoebil apxue)

CTpykTypa npefHasHayeHa Ons YTeHUs 3HAYeHUi apXMBHbLIX NapamMeTpPoB M3 YacOBOrO, CYTOYHOIO U
MECSYHOro apxXvBoB. N5 NoNyYeHns apXMBHOW 3anncy HeobxoaMMOo cCooBLLMTL NPUBOpPY 3a Kakyto AaTy 1
13 apx1Ba Kakoro Tuna HeoGXoAUMO M3BMeKaTh AaHHble (CM. « TN YNTaeMbIX JaHHbIX» ).

MapameTtp nB Aapec Tun LOocTtyn MpumeyaHue
HaTta: peHb/mecsu, iggg ;ggg unsigned short R/O gf:;‘ufm”mﬁg:;? n?:gﬂb:l:11-?112
D] nsedsion | o [ireu S, on iy 207
O6bem iggg ;ggg:gmg:g;:g double R/O  |(M®)

Macca iggg ;ggg:gmg:g;:z double R/O (1)
o 2nl BTl me | mo o
2 L e N
> 20 Tz e | o o
BHP iggg Zg?g:gmgzg%ﬂg unsigned short R/IO  |(v)
BOC iggg Zg?gigmz:gg;ﬂ; unsigned short R/IO  |(v)
TVmin iggg ;3?2:%:2:22;;12 unsigned short R/O  |(4)
TVmax i;ig ;g?g:gﬂ;::gg;ﬂg unsigned short R/IO  |(v)
Tdt igig ;3?@:2“12:32;:;8 unsigned short RO |(w)
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>2.20 7362+(N1B*23)+21 .
T6e3 nuT. <2.20 2918+(N18"23)+21 unsigned short R/IO  |(v)
>2.20 7362+(N1B*23)+22 .
THewncnp. <220 2918+(NT8"23)+22 unsigned short R/IO  |(v)
>2.20 7431 s ow
an <2.20 2064 double R/O  |(m*kBT*)
Onut.paboTbl No 22.20 7435 .
cetn <2.20 2968 unsigned long R/O | (MuH.)
Onut.paboTbl 22.20 7437 .
nvicnnes <220 5970 unsigned long R/O (MuH.)
Onut.oTcyT.ceT.nuta (22.20 7439 .
s <220 5972 unsigned long R/O (MuH.)
>2.20 7441+(N18*2)+0 Butbl 0-7. MpuH1MaeT 3HaveHns:
AkTnBHas B[] bit field R/O e 0-akTmBHa Ba1;
<2.20 2974+(N1B*2)+0 o 1-akTveHa B2
22.20 7441+(N1B*2)+0 e Butbl 8-15. 3HayeHve
ciluE <2.20 2974+(N1B*2)+0 izl RO KOH(uMrypaumoHHoro napametpa CU
22.20 7441+(N1B*2)+1 e Butbl 0-7. 3Ha4eHne
KT3TB <2.20 2974+(N1B*2)+1 bit field R/O KOH(umrypaumoHHoro napametpa KT3
22.20 7441+(N1B*2)+1 e Butbl 8-15. 3HaveHne
G <2.20 2974+(N1B*2)+1 el RO KOH@urypaumoHHoro napametpa ®PT
BuTtoBas macka. [NpuHMMaeT 3HaueHus:
e but 0 —"[1", HaXxKaTne KHOMKn
«JocTyn»;
e but 1 —"OTkn.nuT.", OTCYTCTBME
CETEBOro NUTaHus;
o but 2 —"LB", HU3KOE HanpsKeHune
7447 baTapeu;
e but 3 —"Restart", nepesanyck
npotieccopa;
o but 4 —"YP", yCKOpPEHHbIV pexum;
e but 5 -"BR", pecypc baTtapeun
6Grn30K K OKOHYaHWIO;
o but 6 — "lNepeBog 4acos", nepesop
4Yacos;
e byt 7 — "LCD", BKNtOYEHNE
noacBeTKV aucnnes;
Mpu3Hakm cobbITUiA unsigned short e but 8 — "Key", HaxaTue knaBmaTypbl:
e but 9 — "Mdb", o6GpaLleHmne no ceTu;
e but 10 — "AL", curHanusaums;
e but 11 — "NH", nameHeHne HacTpoek
(6bINO M3MEHEHNE HACTpPOEK,
NpuBOAsLLEE K U3MEHEHWIO
KOHTPOMbHOW CyMMbl);
2978 e but 12 — "K", kanubpoBsku
paspeLleHbl;
e but 13 —"SD", ncnons3osaHue SD
KapThbl
e but 14 — "USB", ncnonb3oBaHue
UsSB
e but 15 — "AMNC", nenaccueauns
OaTapew (TexHonormyeckas
onepauwus noaaepxaHusi 6atapeu B
paboyeM cocTOSHUM).
KCH ;g;‘g unsigned short Tonbko ans MNB=2.00
290 7449+(NT8*1)+0 Butbl 0-7. 3HaveHve
Ven. tx bit field R/O I(((('l)/IHg;MDI’():)paLMOHHOFO napametpa
<220 2980+(N18™)+0 TOJ‘IbI.(O ansa NB=2.00
) e e
Vicn. the bit field RIO [\pehiypal pamerp
LY AL 20 TOJ‘IbI-(O ans NB=2.00
ButoBas macka.
>2.20 7452 e Buthbl 0-1 - 3HaveHune no TB1
o butbl 2-3 - 3Ha4eHune no TB2
Mcn.Qeym unsigned short R/O e BuThl 4-5 - 3Ha4eHue no TB3
XpaHWT 3Ha4YeHne KOHUIrypaLMoHHOIO
<2.20 2982 napametpa «Mcn.Qcym»
Tonbko ans MNB=2.00
22.20 7453 .
Peseps <220 5083 unsigned short R/O |Tonbko ang NB=2.00
TnycTon Tpy6bl 22.20 7454+(NT8"2)+0 unsigned short R/O  |(4). Tonbko ans NB=2.00

<2.20
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*
TpeBepca iggg 7‘_‘_5_4+(NTB BE unsigned short R/O  |(4). Tonbko ang MNB=2.00
Qcym iggg ;ggg double R/O  |(FAx). Tonbko ans MB22.00

Mpumeyanue:

MNB<2.20

- 3anucb BnAa «---» 03Ha4yaeT, YTo NnapameTp OTCyTCTByeT
- NTp o3HavaeT Homep TpyObl 1 n3MeHsieTcs B agnanasoHe 0+6 ana MNB=2.20 n 0+5 gns MNB<2.20
- NTB 03Ha4aeT HomMep TENNOBOro BBOAA U n3MeHsieTca B ananasoHe 0+2 ana MNB=2.20 n 0+1 gns

- npu pabote ¢ npubopamu, nmerowmmm NB=2.20 BO3MOXHO YTEHUE NapameTpoB, pasMeLLeHHbIX
no agpecam ana MNB<2.20. B atom cniyyae, B LensiXx COXpaHEHUs1 MakCUMMarnbHONW COBMECTUMOCTH,
B Mpolecce 4YTeHus Npou3BOAUTCH MpeobpasoBaHMe CTPYKTYp AaHHbix [1B22.20 k cTpykTypam
MB<2.20, 4To MOXeT NPUBOAUTL K NOTEPSM 3HAYMMON MHAOPMaLIUK

4.3.6 UHgopmayusi 06 aCUHXPOHHbIX apxueax

CTpykTypa npegHasHayeHa Onsi YTeHus MHdopmauun o6 apxvmBe U3MeHeHUI 6asbl gaHHbIX, apXuBe
COObITWIA N AMArHOCTUYECKOM apXxuBe.

MapameTtp

Apapec Twvn OocTtyn

MpumeyaHue

Makc. kon-Bo 3anucen

2996+(Napx*4)+0

unsigned short R/O

MakcumanbHoe Konn4ecTBo 3anucen Ansa
apxuea gaHHOro Tuna

MHpekc 3anucu

2996+(Napx*4)+1

unsigned short R/O

B ananasoxe 0-«Makc. konu4ecTso
3anwuceny,. O3Ha4aeT HoMep 3anuncu, B
KOTOpbIN ByAeT Npov3BeaeHO CoOXpaHeHne
apxvBHOW MHAOPMaLumM B CNeayoLwmn pas

Pa3mep 3anucu, 6ant

2996+(Napx*4)+2

unsigned short R/O

Pasmep 3anucu, (6aiT).
Ona MNB=2.20 k nony4eHHOMY 3Ha4YeHMI0
Hago npubasuTb 4

MpusHak 3akonbL,.

2996+(Napx*4)+3

bit field R/O

But 0. NpuHMMaeT 3HaYeHns:
e 0—apxuB elle He 3arnoriHeH;
e 1— apxuvB 3amnoriHEH U COXpaHeHne
HOBOW 3anvcK BbI3bIBAET CTUPaHNE
camown CTapon 3anucu

Peseps

2996+(Napx*4)+3

bit field R/O

Butbl 1-15

Mpumeyanue:

- Napx — HoMep apxuBa, nameHsiowmncs B ananasone 0-2, rae 0-AMB, 1-AAC, 2-AL]

4.3.7 ApxueHble 3anucu acCuUHXpPOHHbIX apxueos

CprKTypa npegHasHa4vyeHa ona 4YteHund 3anucen apxuea n3mMeHeHn 6asbl OaHHbIX, apxuea cobbITniA 1
ONarHoCTn4ecKoro apxusa. Bo3MOXHO 4TeHue Cpa3dy HECKOJIbKMX apXMUBHbIX 3anucen. B atom Ccny4yae
cuctemMa BepxHero ypoBHA yKa3biBaeT MHOEKC nepBon »Kernaemon 3anvcu (CM. Tun ynTaembix OaHHbIX) U
3anpawmBaeT Konn4ecTBO perncTpoB, COOTBETCTBYyHOLLEE 1, 2, 3...N 3anucsam.

MapameTtp nB Aapec Twun LOocTtyn MpumeyaHue
AMB[ Oara: >2.20 8236 . Mnaguwwuii 6ainT, aeHb: 1-31
neHb/Mecsl, <2.20 3028 unsigned short R/O Crapwwun 6anT, mecsy;: 1-12
. >2.20 8237 . Mnagwwn 6anT, rogq MuHyc 2000
AWB[ Oata: roa/yac <220 3029 unsigned short R/O Crapluwi 6aiiT, vac: 0-23
) >2.20 8237 . Mnagwwii 6anT, muHyTa: 0-59
AMB[ Oata: muH/cek <220 3030 unsigned short R/O Crapuumii 6aiT, cekyHna: 0-59
>2.20 8239 Butkl 0-8. YCnoBHbIN koA coBbITUS MK
AVB[ g HanmeHoBaHWe napameTpa,
bit field R/O -
CobbiTne/MapameTp |<2 20 3031 BbI3BABLLUEro CO3fjaHne apX1BHOMN
3anucu
AVB Ne TB/Tpy6bi bit field RIO A PYyoel, P
<220 3031 Npon30LLNO U3MEHEHNE NapameTpa
) (Tonbko anst AMBM)
>2.20 8239 e
ANB[ Peseps <220 3031 bit field R/O  |Butbl 12-14
But 15. Homep 6a3bl AaHHbIX, B KOTOPOW
22.20 8239 NPOU3OLLO U3MEeHeHne napameTpa
e (Toneko ans AUB[). MpuHumaet
AVB[I B bit field R/O 2HAYEHNS:
<2.20 3031 o O-akTvBHa B 1;
o 1l-aktmBHa B2
22.20 8240 unsigned char[4] R/O
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MoxxeT 6bITb NpeacTaBneHo
AWB[ Ctapoe <220 3032 pasnMYHbIMK TUNaMN AaHHbIX B
3HayeHve ’ 3aBUCUMOCTM OT U3MEHEHHOTO
napametpa
5290 8242 MoxeT 6bITb NpeacTaBrneHo
AVB[ Hosoe unsigned char[4] R/O pasnUYHbLIMKU TUNaMKU JaHHbLIX B
3HayeHue <2.20 3034 3aBUCUMOCTU OT U3MEHEHHOTO
) napametpa
- > o 1
AVB[ 06L[4ee Kon 22.20 8244 unsigned long R/O O6uiee Kon-BO 3anuncen,
BO 3anuceu <2.20 npoussegeHHoe B apxvBe
AAC [ara: 22.20 8396 . Mnagwwin 6anT, aeHs: 1-31
neHb/Mecsl, <2.20 3156 Unsligpmes/sliai RO CrapLumn 6ant, mecau;: 1-12
. 22.20 8397 . Mnagwwit 6anT, rog muHyc 2000
AAC [ara: rog/yac <2.20 3157 unsigned short R/O Crapuumii 6aiT, yac: 0-23
) 22.20 8398 . Mnagwmwit 6anT, muHyTa: 0-59
AAC [ata: MmuH/cek <2.20 3158 unsigned short R/O Crapwmii 6aiiT, cekyHaa: 0-59
>2.20 8399 Butbl 0-8. YcnoBHbIN ko cobbITUS Mnn
éAC bit field R/O |HaumeHoBaHWe napameTpa, 3
o6biTne/MapameTp (<2 20 3159 BbI3BABLLUEr0 CO3AjaHNe apXUBHOM
3anucu
>
Peseps ;igg gigg bit field R/O  |butbl 9-15.
290 8400 MoxeT 6bITb NpeacTaBneHo
AAC Crapoe unsigned char{4] R/O  |PA3MMYHEIMM TUNaMV AaHHbIX B
3HayeHue <220 3160 3aBUCUMOCTU OT U3MEHEHHOTO
) napameTpa
5290 8402 MoxeT ObITb NpeacTaBneHo
AAC Hosoe unsigned char(4] R/O  |Pa3MMUHBIMM TUNaMI AaHHbIX B
3HayeHve 3162 3aBUCKUMOCTM OT U3MEHEHHOTO
napameTtpa
AAC O6uiee kon-so |22.20 8404 . O6LLee Kon-Bo 3anucen,
3anvcen <2.20 unsigned long R/O npov3seneHHoe B apxvee
AL OaTa: >2.20 8556 . Mnagwwii 6anT, geHb: 1-31
neHb/Mecsl, <2.20 3284 unsigned short R/O CrapLumin 6ant, mecau; 1-12
) 22.20 8557 . Mnagwwi 6ant, rog muHyc 2000
ALl OaTta: rog/yac <2.20 3285 unsigned short R/O Craplumii 6aiT, yac: 0-23
. 22.20 8558 . Mnagwwit 6anT, muHyTta: 0-59
Al Dlata: mun/cex <2.20 3286 unsigned short R/O Crapumn 6ant, cekyHga: 0-59
>2.20 8559 Butbl 0-8. YCnoBHbIN Kog cobbITus nu
bit field R/O |HavMmeHoBaHue napametpa, 5
CobbiTne/MapameTp |<2 20 3287 BbI3BABLUErO CO3aHNe apXUBHON
3anucu
22.20 8559 e
Peseps <220 3287 bit field R/O  |butbl 9-15.
c 290 8560 MoseT 6bITb NpeacTaBneHo
ALl Ctapoe unsigned char{4] R/O  |P33MMYHBIMM TUNaMV AaHHbIX B
3HayeHue <2.20 3288 3aBUCUMOCTU OT U3MEHEHHOTO
’ napameTpa
2220 8562 MoxeT 6bITb NpeacTaBneHo
ALl HoBoe 3HaueHne unsigned char[4] R/O PasMU4HBEIMI TUNAMIA A3HHBIX B
<2.20 3290 3aBUCUMOCTM OT U3MEHEHHOTO
) napameTpa
ALl Obuwee kon-so0  [=2.20 8264 . OG6LLee Kon-Bo 3anucen,
3anvcen <2.20 VSIS 1) RO npou3sefeHHoe B apxvee
MNpumeyaHue:
- 3anncb BMAa «---» O3Ha4aeT, YTo NapameTp OTCyTCTByeT
- Napx — Homep apxuBa, uameHsilowmics B agnanasoHe 0-2, rae 0-AVB[, 1-AAC, 2-A
- Npu paboTte ¢ npubdopamu, umetowumm MNMB=2.20 BO3MOXHO YTEHME NapaMeTpoB, pa3MeLLeHHbIX
no agpecam Ans MNB<2.20. B atom cniyyae, B Lensix COXpaHeHUsi MakCManbHOW COBMECTUMOCTN,
B MpoLecce YTeHWs NpoM3BOAMTCA NpeobpasoBaHue CTPYKTYp AaHHbix [1B=2.20 k cTpykTypam
MB<2.20, 4To MOXEeT NPUBOAUTL K NOTEPSIM 3HAYMMON MHAOPMAaLIUK

4.3.7.1 MHHmMepnpemauyusi apxuea usmMeHeHull 6a3bl OaHHbIX

ApXMB M3MEHeHMIN 0a3bl JAaHHBLIX COOAEPXKUT MHAOPMAaLMIO O OEWCTBUSAX NONb3oBaTeNs MO U3MEHEHUIO
3Ha4YeHWIn NapaMeTPOB HAaCTPoeYHoOM 6a3bl AaHHbIX Npubopa. Kaxaas apxmBHas 3anmcb MOXET codepxaTb
METKy BPeMEeHW, KO U3MEHEHHOro napameTpa, Homep 6a3sbl gaHHbIX, HOMep TpyObl/TB, cTapoe 1 HoBoe
3Ha4veHus. pu MHTepnpeTauumn cogepXkmmoro 6asbl JaHHbIX criegyeT y4uTbiBaTb, YTO HEKOTOpblE K3
napameTpoB ABNSTCS obwmmm (He Bxogat Hu B BA1 Hu B B[12, cm. ctonbew «B[» Tabnuuybl). inu moryT
npuHagnexartb ogHon M3 B n npu 3ToM OTHOCUTLCA K Kakon-nmbo Tpybe nnm kakomy-nubo TB. Ecniv B
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ctonbue «Ne TB/Tpybbi» ykasaHo «Tpybay, 3Ha4MT, napameTp NpuHagnexuT Tpyoe. B aTom cny4yae none
apxmBHoW 3anucu «NeTB/TpybGbi» cogepXut Homep Tpybbl B gmanasoHe 0-6 gns MB=2.20 n 0-5 gns
MB<2.20. Ecnu B ctonbue «Ne TB/Tpybbi» ykasaHo «TB», 3HauMT, napameTp NpUHALNEXUT TENOBOMY
BBoay. 3HadeHue 0 B none «NeTB/Tpybbi» kogupyeT TB1, 3HaueHne 1 — TB2, sHaveHue 3 - TB3 (Tonbko
ans MNB=2.20). 3nayenne 0 nonga «B0» kognpyet B 1, s3Hayenne 1 — BO2.

Ne Co6biTne Ne TB/Tp. | B[O Tun 3Ha4YeHUN CnUCOK 3Ha4YeHUm MpumeyaHue
0 Wcn. B2 - - unsigned char 0-HeT, 1-pga
1 bO1<>b02 - - unsigned char 0-Bpy4Hyto, 1-aBTO MO gate
2 C knas. - - unsigned char _|0-3anpeT, 1-c naponewm, 2-c [loctynom
3 CIK - - unsigned char 0-3anpeT, 1-c naponem
4 bO1c - - unsigned char[4] Harta O0.MM.IT Yy
5 BO2 c - - unsigned char[4] [aTa oa.MM.II Yy
6 Peseps 1 - - -
7 Peseps 2 - - -
8 Pe3sepB 3 - - -
9 Peseps 4 - - -
10 Peseps 5 - - -
11 Pe3seps 6 - -
12 Peseps 7 - - -
13 Pe3seps 8 - - -
14 Peseps 9 - -
15 Peseps 10 - - -
16 Yac otyeta - - unsigned char 0-23
17 [aTta otyeTa - - unsigned char 1-31
18 CerT. agpec - - unsigned char 0-255
Cmapoe u Hogoe 3H. He
19 Kog. opr. - - ¢opmupyromes
Cmapoe u Hogoe 3H. He
20 Horosop - - gopmupyromes
21 | Cuct. egmHuy - - unsigned char 0-CU, 1-MKC
22 | Tepmonpeo6p. - - unsigned char 0-100r1, 1-500r1, 2-Pt100, 3-Pt500
23 | MNepes.. YacoB - - unsigned char 0-Bbikn, 1-Bkn
24 Bpewmsi - - unsigned char[3] Bpewms Y4y:MM:CC
Cmapoe u Hogoe 3H. He
25 MNaponb - - gopmupyromes
26 Hata - - unsigned char[3] Harta O0.MM.Im
27 Peseps 11 - - -
28 Peseps 12 - - -
29 Peseps 13 - - -
30 Peseps 14 - - -
31 Peseps 15 - -
32 Peseps 16 - - -
33 Peseps 17 - -
34 Peseps 18 - - -
35 Peseps 19 - -
36 Peseps 20 - -
0-HeT,1-6e3 noacrt.,2-Mopacrt.,3-Moact
37 KoHTp.V Tpyba + unsigned char 1 KOHTp U,4-cyeT oTMeHeH
38 KoHTp. BC Tpyb6a + unsigned char 0-HeT, 1-ceTb(06L.),2-Pe3epB
39 Oartuuk P Tpyba + unsigned char O-HeT, 1-ga
40 Tun BC Tpyb6a + unsigned char 0-MexaHuy.,1-OneKkTpoH.
41 Paor Tpyb6a + float
42 toor Tpyba + float
43 Pn Tpyb6a + float
44 PB Tpyba + float
45 | Bec umnynbca Tpyb6a + float
46 Vmin Tpyb6a + float
47 Vmax Tpyba + float
48 Vpoor Tpyb6a + float
Bec
49 umn.(tenem) Tpyba + float
50 Y4yeT noToka Tpyb6a + unsigned char 0-npsimon, 1-o6paTHhIi, 2-peBepc
51 | KoHtpons MNT Tpyba + unsigned char 0-HeT, 1 ecTb
52 Bxog NT Tpyb6a + unsigned char 0-HeT, 1-4 (0B1-0B4)
53 Peseps 25 - - -
54 Bxog R Tpyba + unsigned char 0-HeT, 1-4 (0B1-0B4)
55 Peseps 27 - -
56 Peseps 28 - - -
57 Peseps 29 - - -
58 Peseps 30 - - -
59 CKn B + unsigned char
60 dMmax B + float
61 txa B + float
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Ne CobbiTne Ne TB/Tp. | BA Twun 3Ha4YeHun CnucoK 3Ha4YeHUn MpumeyaHue
62 Pxg B + float
63 KT3 B + unsigned char
64 OPT B + unsigned char
65 KoHTp.t B + unsigned char 0-c noAcT.,1-CYET OTMEH.

0-Hert,1-be3 noact.1,2-be3 noact.2,3-
66 KoHTp.dM TB + unsigned char C noact.1,4-C noact.2
67 KoHTp.Q B + unsigned char 0-Hert, 1-be3 noacr., 2-C noacr.
0-6e3 noacrt., 1-c NOACT., 2-cyeT
68 KoHTp.dt B + unsigned char OTMEH.
69 dtmin B + unsigned char 0-2°C, 1-3°C
0-He wcn., 1-goros., 2-13M.B @aHHOM
70 Mcen.tx B + unsigned char TB, 3-u3m. B gpyrom TB
71 Mcn.Px B + unsigned char 0-He nam., 1-Nam.
72 KoHTp.R B + unsigned char 0-Her, 1-ecTb
73 Mcn.Qcym B + unsigned char 0-ecTb, 1-HeT, 2-cymma, 3-pa3HoCTb
74 Peseps 33 - - -
75 Peseps 34 - - -
76 Peseps 35 - - -
77 Peseps 36 - -
78 Peseps 37 - - -
79 Peseps 38 - - -
80 Peseps 39 - -
81 Peseps 30 - - -
0-HeT, 1-KOHTp.ceTu, 2-cHeT umn., 3-
82 Hasnay. AN - - unsigned char CUrH-Us
83 YpoBeHb - - unsigned char 0-HP, 1-H3
84 Eg.mam. - - unsigned char 0-m3, 1kBT*y
85 Bec nmn. - - float
86 OMNmin - - float
87 OMmax - - float
88 T noar. - - float
89 Peseps 41 - -
90 Peseps 42 - - -
91 Peseps 43 - -
92 Peseps 44 - - -
93 Peseps 45 - -
94 Peseps 46 - - -
95 Peseps 47 - - -
96 Peseps 48 - -
97 Peseps 49 - - -
98 Peseps 40 - -
99 B YpoBeHb B - unsigned char 0-HP, 1-H3
100 [B TnoaTs. 0B - unsigned char

4.3.7.2 HWHmepnpemauyus apxuea cobbimui

ApxvB COObITUIA NpefHasHadeH ANna dUKCauun TakMx COObITUIA Kak cOpoc apxuBa, NepeknioyveHune
aktuBHoM B[], nepexon Ha netHee/auMHee BpeMsa M T.4.. Ans cobbituin, y koTopbix B rpade ID kntoya
YCTaHOBMEH 3HAK «+», MOMe «CTapoe 3HAYeHWe» COAEPXUT WMAeHTUdMKaTop CcneumanuanpoBaHHOIO

annapaTtHoro obecneyeHuns, BbINoNHMBLIErO aBTopusaumio. ID umeeT tun unsigned long.

Ne Co6biTne ID kntova MpumeyaHue
0 BanpeT kanubp. (MK) +
1 3anuck HacTpoek (MK)

2 Ycr. COM'oB Ha ymon.

3 Cb6poc apxvBa

4 Pe3seps

5 Kanunbp.t(MK) +
6 Kanunbp.P(IMK) +
7 Kanmnbp.t

8 Kanubp.P

9 Moeepka (CtapT, 1K)

10 Mosepka (Cton, MK)

11 MoBepka (CtapT)

12 Mosepka (Ctom)

13 Yck. pexum (cTapT)

14 Yck. pexvm (cTon)

15 Hoctyn 3anp.

16 HocTyn pasp.

17 Kanunbp 3anp.

18 Kannbp.pa3p.

19 Ycr. akT. A1

20 Ycr. akT. B2
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Ne CobbiTHne ID kntoya MpumeyaHue
21 Ycr. akt. BA1 (aBT10)

22 Ycr. akt. B2 (aBT10)

23 Yer. akt. A1 (MK)

24 Ycr. akt. BA2 (MK)

25 3anuck Hesawy. HacTp. (MK)

26 3anucb. AaH. Npon3BOAMT. +
27 3anunck AaH. cep..-LeHTpa +
28 ABTO nepesog 4acoB

29 Oumnctka apxmBoB +
30 3ameHa 6aTapeun

31 3anucb anapmoB

4.3.7.3 HHmepnpemayusi duacHoCMu4ecKo20 apxuea

ApXVIB Cco0ObITUI npegHa3Ha4veH Aand Cbl/chaLl,VIVI Takux coObITUN Kak pecTapT npoueccopa, OTKI4YeHud
BHeWHero nnTaHna n 17.4..
CobbiTne MNpumMeyaHue
Pectapt [Mone «cTapoe 3Ha4yeHne» CodepXuT NPUYMHY nepesanycka (Tvn unsigned long).
MHuumanusaums
Bkn. 220B
OTkn. 220B
LB
BR
BB

~Njo|swvik|o|Z

4.4  Tekywme 3Ha4YeHUsI

CTpykTypa npegHasHayeHa [ONS YTEHWs TEKyLUMX MWTOroBbIX MapaMeTpoB (MHTerpanbl napamMeTpoB
TennonoTtpebneHns oT copoca apxmBa A0 TEKYLLEro MOMEHTa).

4.4.1 Texkywue umozoeble 3Ha4YeHus

MapameTtp nB Aapec Twvn OocTtyn MpumeyaHue
R ey 220 Do wnsneashon | w0 U Ca e T3
o oavae 220 £o1] unsgneashon | o [Wragn e on e 200
ﬂZL?/;'a/ cekyHaa iggg ;4512421 unsigned short RIO g::;?ﬁmmﬁﬁgaaﬂ?‘c“gtgz,;:\:: %—2%
y 20| TEENRO0T e | mo w0
: 220l BN e | wo [0
o 20l I ome | wo [

220, PSI ome | o |
o 2 L e T
BHP iigg ;i;g:gu;::gg;ﬂg unsigned short R/IO  |(v)
BOC igég gi;g:gnggm; unsigned short | RIO |4
TVmin iggg gi;g:gmlg:gg;ﬂg unsigned short R/IO  |(v)
TVmax iggg gzégigmgzgggﬂg unsigned short R/IO  |(4)
Tdt iigg gi;g:gm::gg;gg unsigned short R/IO  |(4)
T6e3.nuT. i;gg ;i;g:gm;:ggiig unsigned short R/IO  |(4)
TtHewncnp. iiig gi;g:éﬂ:::gg;gg unsigned short R/IO  |(4)
an igég ;ggg double RIO  |(M2, kBT*)
'g:_rml:'pamm no iggg ;ggg unsigned long R/O  [(MuH.)
>2.20 7694 unsigned long (MWH.)
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MapameTtp nB Aapec Tun OocTtyn MpumeyaHue
Anvr.paGorel <2.20 3515 RIO
avcnnes
'E::T'OTCyT'CeT'nMTa iggg ;g?? unsigned long R/O  [(MuH.)
>2.20 7698+(N1B*2)+0 Butbl 0-7. MpuHUMaeT 3HaveHns:
AktuBHas B[l <220 3519+(NT8*2)+0 bit field R/O o O-akTvBHa B 1;
e 1-aktmBHa B2
22.20 7698+(N1B*2)+0 e Butbl 8-15. 3HayeHve
e <2.20 3519+(N1B*2)+0 izl RO KOH(uMrypaumoHHoro napametpa CU
22.20 7698+(N1B*2)+1 e Butbl 0-7. 3Ha4YeHne
KT3 <2.20 3519+(N1B*2)+1 bit field R/O KOH(umrypaumoHHoro napametpa KT3
22.20 7698+(N1B*2)+1 e Butbl 8-15. 3HaveHne
P <2.20 3519+(N1B*2)+1 el O KOH@urypaumoHHoro napametpa ®PT
=22.20 7704 ButoBas macka. [NpuHUMaeT 3HaueHus:
e byt 0 —"[1", HaXaTne KHOmMKn
«JocTtyny;
e but 1 —"OTkn.nuT.", OTCYTCTBME
CETEBOrO NUTaHus;
o but 2 —"LB", HU3Koe HanpskeHne
6aTtapeu;
e but 3 —"Restart", nepesanyck
npotieccopa;
o but 4 —"YP", yCKOpPEHHbLIV pexum;
e but 5 —-"BR", pecypc baTtapeun
BrM30K K OKOHYaHWIO;
e but 6 — "lNepeBog Yacos", nepesop
4acos;
e but 7 — "LCD", BkntoveHve
noAcBeTKV aucnnes;
Mpu3Hakm cobbITUiA <2.20 3523 unsigned short R/O e but 8 — "Key", HaxaTue knaBmaTypbl:
' e but 9 — "Mdb", obpaLeHune no cety;
e but 10 — "AL", curHanusaums;
e but 11 — "NH", nameHeHne HacTpoek
(6bINO M3MEHEHNE HACTpPOEK,
npuBoasiLLee K UBMEHEHWIO
KOHTPOMbHOW CyMMbl);
e but 12 — "K", kanubposku
paspeLueHbl;
e but 13 —"SD", ncnons3zosaHue SD
KapThbl
e but 14 - "USB", ncnonb3oBaHue
UsB
e but 15 — "AMNC", nenaccueauns
OaTapeu (TexHonormyeckas
onepauus noaaepxaHusi batapeu B
paboyeM COCTOSIHUM).
KCH iigg ;ggi unsigned short R/O  |Tonbko gns MNB=2.00
22.20 7706+(N1B*1)+0 Butbl 0-7. 3HaveHve
. KOHUIrypaLumoHHOro napameTpa
Vien. <2.20 3525+(NT8*1)+0 bit field RIO [(repiyP paneTP
Tonbko ans MB=2.00
>2.20 7706+(N1B*1)+0 BuTbl 8-15. 3HaveHne
e KOHUrypaLumMoHHOro napameTpa
AT [ <2.20 3525+(NT8*1)+0 B RO «Mcfﬁ.u:ﬁ pamieTp
Tonbko ansa MNMB=2.00
22.20 7709 ButoBas macka.
o butbl 0-1 - 3Ha4eHue no TB1
o butbl 2-3 - 3Ha4eHune no TB2
Mcn.Qeym unsigned short R/O o BuTbl 4-5 - 3Ha4eHune no TB3
<2.20 3527
XpaHuUT 3HaYeHne KOHUrypaLmoHHOro
napameTpa «Mcn.Qecym»
Tonbko ans MNB=2.00
Peseps iigg ;g;g unsigned short R/O  |Tonbko ans MNB=2.00
TnycTon Tpy6bl iggg 7?_1_1+(NTB 2)+0 unsigned short R/O  |(4). Tonbko ans NB=2.00
TpeBepca iggg 7?_1_1+(NTB 21 unsigned short R/O  |(4). Tonbko ang MNB=2.00
Qcym iggg ;g;; double R/O  |(FOx). Tonbko ans MB=2.00

MNpumeyaHue:

- 3anncb Bnaa «---» O3Ha4aeT, 4YTO napamMeTp OTCYyTCTBYyeT

- NTp o3HayaeT Homep TpyObl 1 n3meHsieTcs B guanasoxe 0+6 gnsa MNMB=2.20 n 0+5 gna MB<2.20
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c.37

MapameTtp

[ NB_|

Anpec

Tvn

[ Bocryn |

MpumeyaHue

- NTB 03Ha4aeT Homep TENoBOro BBoAa 1 namMeHsieTcs B gnanasoHe 0+2 ana MNB=2.20 n 0+1 gns

MNB<2.20

- npu pabote ¢ npubopamu, nmerowmmm NB=2.20 BO3MOXHO YTEHUE NapameTpoB, pasMeLLeHHbIX
no agpecam ana MNB<2.20. B atom cniyyae, B LensiXx COXpaHEHNs1 MakCUMMarnbHOW COBMECTUMOCTH,
B Mnpolecce 4YTeHus Npou3BOAUTCH MpeobpasoBaHMe CTPYKTYp AaHHbix [1B=22.20 k cTpykTypam
MB<2.20, 4TO MOXeT NPMBOAUTL K NOTEPSM 3HAYMMOW MHAOPMaLMK

4.4.2 Tekyuue M2HOBeHHbIe 3Ha4eHUsI

MapameTtp nB Aapec Twun OocTtyn MpumeyaHue
) >2.20 7816 . Mnagwwii 6anT, geHb: 1-31
[ara: geHb/mecsay <220 3540 unsigned short R/O Crapuumii 6aiT, MecsiLy: 1-12
. 22.20 7817 . Mnagwwin 6anT, rog muHyc 2000
[ara: rop/uac <220 3541 unsigned short R/O Crapluwi 6aifT, vac: 0-23
Hata: 22.20 7818 . Mnagwwin 6ant, muHyTta: 0-59
MUHyTal/cekyHaa <2.20 3542 unsigned short RIO Crapuwwn 6ant, cekyHga: 0-59
>2.20 7819+(N1p*2)+0 o
‘ <2.20 3543+(NTp*2)+0 e RE e
>2.20 7833+(N1p*2)+0
P <2.20 3555+(NTp*2)+0 float R/O  |(MIa)
22.20 7847+(N1p*2)+0 g
Go <2.20 3567+(N1p*2)+0 float R/O  [(M°/4)
>2.20 7861+(N1p*2)+0
Gm <2.20 3579+(NTp*2)+0 float R/IO  |(T/4)
22.20 7875+(N1p*2)+0
@ <2.20 3591+(NTp*2)+0 k2 IO
>2.20 7889+(N1p*2)+0
h <2.20 3603+(NTp*2)+0 float R/O  [(FOx/T)
>2.20 7903+(N1B*2)+0
OB <2.20 3615+(NT8"2)+0 float R/IO  |(TOx/M)
>2.20 7909+(N1B*2)+0
hx <220 3619+(NT8°2)+0 float R/O  [(FOx/T)
22.20 7915 g
an <2.20 3623 float R/O  |(m°/v, kBT)
HC no tpy6am 1-7(6 ansa NB<2.20)
Kaxpgbin 6ant npeacraensiet 6utosyto
macky HC no ogHow Tpy6e. MpuHnmaeT
. 3HaYeHus:
22.20 7917 | unsigned char[7] o 0-HC ocyTcTayeT;
e 1-HC npucytcTtByeT
Mopsipok 6uT:
e byt 0 — HC t<min;
HC no Tpy6e R/O « BuT 1 — HC t>max:
e but 2 — HC Hewcnp. gaTtyuka t;
e but 3 — HC P<min;
. e but 4 — HC P>max;
<2.20 3625 | unsigned char[6] « BUT 5 — HC V<min:
e but 6 — HC V>max;
e but 7 — HC Hewcnp. unu oTcyT.
nutaHua BC
Butbl 8-15. BrtoBas macka COCTOsiHUMA
220 7920 gzgnoamumowblx BxopoB. [MNopsigok
B bit field RO | 220 g - ﬂg;
e but 10 - [1B3;
<2.20 « Bur 11— 1B4;
e butbl 12-15 — He ucn-cs;
HC no TB 1-3(2 gns MNB<2.20)
Kaxpgbin 6ant npeacraensiet 6utoByto
macky HC no ogHomy TB. MpuHumaeT
3HaYeHust:
. e 0-HC otcytcTByeT;
HC no TB 22.20 7921 | unsigned short[3] R/O o 1-HC npucyTcTayet
Mopsipok 6uT:
e byt 0 — HC no dt;
e but 1 — HC no dM;
e but 2 - HC no Qrs;
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c.38

MapameTtp

nBs

Anpec

Tvn

OocTtyn

MpumeyaHue

<2.20

3628

unsigned short[2]

But 3 — HC tx<min;

but 4 — HC tx>max;

But 5 — HC Heucnp. gatuumka tx;
But 6 — HC tHB<mIin;

But 7 — HC tHB>max;

but 8 — HC Hewncnp. gatyuka tHe
But 9 — HC no Q12;

But 10 = HC no Qr;

e but 11 — HC no Px<min;

e but 12 — HC no Px>max

HC no A

22.20

7924

<2.20

3630

bit field

R/O

Butbl 0-7, Hannune HC
ButoBas macka. [NpuHumaeT 3HaveHus:
e 0-HC otcytcTBYeET;
¢ 1-HC npucyTtctByeT
Mopsigok 6uT:
e 0 — HC no Al<min;
e 1 — HC no AM>max
Craplui 6aiT, He ucn-csi

Peseps

22.20

7924

<2.20

3630

bit field

R/O

Butbl 8-15

Mpu3Hakm cobbiTui

22.20

7925

<2.20

3631

unsigned short

R/O

ButoBas macka. [NpuHUMaeT 3Ha4eHus:
e but 0 —"[1", HaXXaTne KHOmMKn
«Joctyny;
o but 1 —"OTkn.NUT.", OTCYTCTBME
CETEeBOro NUTaHus;
o but 2 —"LB", HU3KOE HanpsKeHne
6aTapeu;
e but 3 —"Restart", nepesanyck
npoteccopa;
But 4 —"YP", yCKOPEHHbIV pexum;
But 5 — "BR", pecypc 6aTtapen
OnM30K K OKOHYaHWIO;
o but 6 — "lNepeBog yacos", nepeBog
4acos;
e but 7 — "LCD", BkntoveHve
NOACBETKN AnCnes;
but 8 — "Key", HaxaTtue knaBumaTypbl:
But 9 — "Mdb", obpalleHue no cetu;
but 10 — "AL", curHanusaums;
But 11 — "MIH", uameHeHne HacTpoek
(6bINM0 3MEHEHNE HACTPOEK,
NpVBOAsLLEE K UBMEHEHMIO
KOHTPOMbHOW CYyMMbl);
e but 12 — "K", kanubpoBku
paspeLleHbl;
e but 13 — "SD", ncnons3osaHune SD
KapTbl
e but 14 — "USB", ncnonb3oBaHue
USB
e but 15 — "AMNC", penaccueauns
OaTapewu (TexHonormyeckas
onepauusa nogaepxaHus 6arapeu B
paboyeM coCcTosiHUK).

Peseps

>2.20

7926

<2.20

3632

unsigned short

R/O

tX

22.20

7927+(N18*2)+0

<2.20

3633+(NT8*2)+0

float

R/O

0

Px

22.20

7933+(N18*2)+0

<2.20

3637+(NT8*2)+0

float

R/O

(MNa)

dt

22.20

7939+(N18*2)+0

<2.20

3641+(NT8*2)+0

float

R/O

(°C)

tHB

>2.20

7945+(NT8*2)+0

<2.20

3645+(NT8*2)+0

float

R/O

(°C)

Mpw3Hakm nycTon
TPyObI

22.20

7951

<2.20

bit field

R/O

Butbl 0-7. ButoBas macka. Homep 6uta
03HavaeT Homep Tpy6bl. MpuHUMaeT
3HaYeHus:

e 0-oTCyTCTBYET;

e 1- npucytcTByet

MpusHakm peeepca
no Tpy6am

22.20

7951

<2.20

bit field

R/O

Butbl 8-15. ButoBas macka. Homep
6uTa o3Ha4aeT Homep TpyObI.
MpuHumaeT 3HaveHus:

e 0-OTCyTCTBYET;

e 1- npucytcTByeT
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MapameTtp nB Aapec Tun OocTtyn MpumeyaHue
Butbl 0-7. ButoBas macka. Homep 6uta
Curyaus: pesepca 22.20 7952 o 03HauaeT Homep TpyGbl. MpuHUMaeT
no Tpy6am bit field R/O  [3HauyeHus: .
<2.20 e 0-oTCyTCTBYET,
e 1- npucyTCcTBYET
Peacps 2228 7952 bit field RIO
>2.20 7953 But 0. MpuHUMaeT 3HaueHus:
AktnBHasg B[] bit field R/O e O-aktmBHa Ba1;
<2.20 3649 e 1- akTvBHa B2
Peseps iggg ;2?13 bit field R/O  |(Butbl 1-15
MNpumeyanue:
- 3anucb BNAa «---» 03Ha4yaeT, YTO napameTp OTCYyTCTByeT
- NTp o3HayaeT Homep TpyObl 1 n3MeHsieTcs B agnanasoHe 0+6 ana MNB=2.20 n 0+5 gns MNB<2.20
- NTB 03Ha4aeT Homep TensoBOro BBoAa 1 nameHsietTcs B ananasoHe 0+2 ana MNB=2.20 n 0+1 gns
NMB<2.20
- npu paboTe ¢ npudopamu, nmerwmmmn NB=2.20 BO3MOXHO YTEHME NapameTpoB, pasMeLLeHHbIX
no agpecam ana MNB<2.20. B atom cniyyae, B LensiXx COXpaHEHUs1 MakCUMMarnbHONW COBMECTUMOCTH,
B Mpouecce YTeHWs Npou3BOAMTCS npeobpasoBaHue CTPYKTYp AaHHbix [1B=2.20 k cTpykTypam
MB<2.20, 4TO MOXET NPUBOAUTL K NOTEPSIM 3HaYMMON MHOpMaLUK
45 CepBuUCHasa KomaHaa
CTpyKTypa npegHasHaveHa Ans BbINOMHEHUSA CEPBUCHBIX onepauui. [na Bcex KomaHa, KpoMe KOMaHg,
YCTaAHOBKM aKkTMBHOW 6asbl AaHHbIX, M3MEHEHME CTPYKTYPbl BO3MOXHO TONIBKO MPWU HaXaToW KHOMKe
«Joctyn».
MapameTtp Aapec Tun DocTtyn MpumeyaHue
anHMMaeT 3Ha4vYeHuna:
e 1—CTapT 3anvcu HacCTPOEK;
e 2—OKOHYaHMe 3anucu HaCTpOoeK;
KomaHga 2665 unsigned short R/W* e 7-ycTaHOBWTb akTuBHOM B 1;
e 8-ycTaHoBUTbL akTMBHOW B[2;
L] 7-yCTaHOBI/ITb aarty Bpem4;
Tonbko B [1B22.00
Mnagwwin 6anT, geHb: 1-31
[aTta: neHb, mecsy, 2666 unsigned short R/W* ﬁTapLLIVIIZ Gaiit, mecau: 1-12 .
CNonb3yeTcsd TOJIbKO C KoOMaHaoun «YCcTaHoBUTb aaty
Bpemsa»
Mnagwwi 6anT, rog muHyc 2000
[lara: ron-2000, yac 2667 | unsignedshort | RAW* aTapL”"'“ Gait, uac: 0-23 )
CNonb3yeTcsd TOJIbKO C KoMaHaoun «YcTaHoBUTb aarty
BpeMs»
Mnagwwi 6anT, muHyTa: 0-59
Bpems: muHyTa, cekyHaa 2668 unsigned short R/W* ﬁTapmm Bl Rt D -
CNnonb3yeTcsd TOJIbKO C KoMaHaon «YcTaHoBUTb aaty
Bpemsa»
[o BbINONHEHUS KOMaHA «YCTaHOBUTb akTMBHOW B[l» HeobGxoaMmo nMpom3BecTU 3anncb Naposst CMEHbI
aKTMBHOM Ga3sbl AaHHbIX MO agpecy CTPYKTYpbl « Tun Yyntaembix AaHHbIX». [Maponb npeacTaBnsieT cobon
MaccuB U3 5-Tm UMEPOBLIX CUMBOMOB C 3aBepLUAOLLMM ABOUYHBLIM Hynem (6-om no cyeTy 6ant). Ecnn
ASIMHa yCTaHOBEHHOro Napons MeHee 5-Tn CMMBOJIOB, TO OCTaBLUMECS CUMBOSIbI 3aNOSTHAKTCH CUMBOJSIOM
npo6en (koa 0x20). Hanpumep, naponb «123» gomkeH ObITb NpeacTaBneH B Buae maccusa 6ant: 0x31,
0x32, 0x33, 0x20, 0x20, 0x00.
4.6 CTpyKTypa TEXHONOrNM4eCcKoro U3aMeHeHusi napamMmeTpoB

CTpykTypa npegHasHayeHa [Ans W3MEHEHWS pasnUYHbIX NapameTpoB BblMUCIUTENs. M3ameHeHue
napaMmeTpa BbIMOMHAETCS NPU MOMOLLY onepauun 3anncu perucTpoB. Mpu 3ToM ykasbliBaeTcsl YCNOBHbIN
HOMep M3MeHSeMoro napameTpa M HOBOe 3HayeHue napameTpa. YpoBeHb [0CTyna K M3MEHSeMoMy
napameTpy onpeaenseTcs TUNOM nNapameTpa.

MapameTtp Aapec Tun OocTtyn MpumeyaHue
MpuHumaeT 3HaveHus:
o 0 — Koppekuus BpemeHu. MNMone «3HayeHne
napameTpa» COAEPXUT BENNYMHY KOPpPeKLnn
BpemeHu. lonyctumbi nutepsan £900 cekyHa. Ecnn

Homep napameTtpa 3796 unsigned short R/W*
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4.7

Tekyllee Bpemsi Nnpubopa HaxoauTcs B npeaenax
4Y:20:00 + Y4:40:00, TO KOppEKUNs BpEMEHMN
npousBoauTCs HemeaneHHo. B npoTueHoMm crnyyae,
KOPPEKLUMS BPEMEHU BbIMNOSHAETCS Nocre
cnepytoLLero goctuxeHus spemenn Y4:20:00;

1 — TN MCNoNb30BaHWS AOMONHUTENBHOMO
MMMyNbCHOro BXxoAa. 3Ha4yeHve B COOTBETCTBUM C
HaCTPOEYHbIMM NapameTpamu;

2, 3, 4-3HavyeHue txg ons TB1,TB2 unu TB3
COOTBETCTBEHHO. [10 M3MEHEHMNS 3HaYEHWI
HeobxoaMMO NPOM3BECTU 3anNUCb NAPONsi CMEHbI
aKTUBHOW 6a3bl AaHHbIX MO agpecy CTPYKTypbl « Tun
YnTaeMblx AaHHbIX». [Maponb npegcraenaeT cobom
MaccyB 13 5-Tn LMpoBbIX CUMBOJIOB C
3aBepLUaoLLMM ABOMYHbBIM HyneM (6-o no cyeTty
6awT). Ecnn anvHa ycraHoBneHHoro napons MeHee 5-
TV CMMBOIIOB, TO OCTaBLUMECS CUMBOJSIbI 3aMOSTHSOTCS
cvmBonom npo6en (kog 0x20). Hanpumep, naponb
«123» pomkeH BbITb NpeAcTaBneH B BUae Maccuea
6anT: 0x31, 0x32, 0x33, 0x20, 0x20, 0x00.

3HayeHne napameTpa

3797

float

R/W*

Peseps

3799

unsigned char[4]

R/W*

TenemeTtpus

CTpykTypa npegHasHadYeHa ans YTeHns nHgopmMaLmm, nonyd4aemoin npuéopomM no undpoBoMy KaHany oT

pacxogomepos Nutepdnoy.

NMPUMEYAHMUE! dyHkumoHan TenemeTpum peanuayetcs Tonbko B MB22.20

MapameTtp

Anpec

Tvn

Hdoctyn MpumeyaHue

Peseps

4213+(Ng*49)+00

unsigned long

R/O

Peseps

4213+(Ng*49)+02

unsigned long

R/O

OwnarHocTtuka

4213+(Ng*49)+04

unsigned long

ButoBas macka cobbITui B nopsiake
BO3pacTaHus Homepa bUToB:
e EO
Al
E2
F3
E4
E5
E6
A7
F8
A9
Al10
E11
E12
E13
Ala
Al5
Al6
Al17
A18
F19
F20
F21
A22
A23
A24
A25
A26
A27
e F28
e A29
CM. JOKYMEHTAUMIO Ha pacxogoMep

R/O

® O O o o o o o ©o o o o o o o o o o o o o o 0o o o o o

CepuitHbli HOMEp

4213+(Ng*49)+06

unsigned long

R/O CepuitHbIi HOMEpP pacxodomepa

Bpems pab.

4213+(Ng*49)+08

unsigned long

R/O (MuWH.)

Bpewmsi pab. c ow.

4213+(Ng*49)+10

unsigned long

R/O (MuH.)

F1

4213+(Ng*49)+12

unsigned short

MpUHMMaET 3HaYeHNs:
R/O e 96 oba HanpaBneHus NoToka, UMNyIbChbl
0 (kMY 3aMKHYT)
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MapameTtp

Anpec

Tvn

OocTtyn

MpumeyaHue

e 224 oba HanpaBneHus NoToka,
MMMynbCbl 1 (KoY pa3oMKHYT)

¢ 32 npsaAMoe HanpasrieHne NoTokKa,
nmnynecel 0

¢ 160 npsiMoe HanpaBfeHne NoTokKa,
MMMynsebl 1

e 64 0BGpaTHOe HanpaBreHve NoTokKa,
nmnynecel 0

e 192 obpaTHOe HanpaBneHne NoToKa,
MMMynsebl 1

¢ 1 xomnapaTop: Bbixoa=0 ecnu pacxog
6onbLue ycTaBku

e 129 komnapatop: Bbixoa=1 ecnu pacxog
6onbLue ycTaBku

e 2 AnarHocTuvka: Bbixoa=0 npu cobbITusix
(no NIN)

e 130 anarHocTuka: Bbixog=1 npu
cobbiTusx (no UIN)

e 3 TenemeTpua (Nnepenaya AaHHbIX B
undpoBoi chopme)

F2

4213+(Ng*49)+13

unsigned short

R/O

Cm. F1

no

4213+(Ng*49)+14

unsigned short

R/O

Crapwmn 6ant - Bepcus;
Mnagwwii 6anT - pegakums.

CRC npoLumnskm

4213+(Ng*49)+15

unsigned short

R/O

MHOMumpoBaTh B LECTHAALATEPUHHOM
Buae

ay

4213+(Ng*49)+16

unsigned short

R/O

(Mm)

Gmax

4213+(Ng*49)+17

unsigned short

R/O

(M3/4)

Knacc

4213+(Ng*49)+18

unsigned short

R/O

Ecnu ctapumin 6ant paseH 0, To
oTobpaxaeTcsa 3HayeHve mnagwero 6anta
(cumBonel ‘A’, ‘B’, ‘C’, * ). Ecnn cTapwmn
GanT He paBeH 0, T oToBpaxaeTcs « KXXx»,
rOe «XXX» - AeCATUYHOEe 3HaYeHne cTapLuero

banTa.

Twun npubopa

4213+(Ng*49)+19

unsigned short

R/O

MpuHMMaeT 3HaYeHus:
e 0x1701 - Nutepcproy PC;
e 0x1707 - MNMutepdnoy K;
e 0x1708 - Nutepcprioy CB;
e 0x1709 - MNMutepdnoy M

Peseps

4213+(Ng*49)+20

unsigned short

R/O

MapameTpbl UHAMK.

4213+(Ng*49)+21

bit field

R/O

Butbl 0-3 - KON-BO 3HAKOB Mocne 3anaTon
ansa «Koadp.A»

BuTbl 4-7 - kON-BO 3HAKOB MOCIie 3anaTomn
ans «Koadp.B»

Butbl 8-11 - KON-BO 3HAKOB MOCIEe 3anATON
ans «V+» n «V-»

But 15: 0 - HeT moadynsa apxusaumu, 1- ectb
MOAyIb apxXuBaummn

V+

4213+(Ng*49)+22

double

R/O

(m°)

V-

4213+(Ng*49)+26

double

R/O

()

Bec nmn.

4213+(Ng*49)+30

float

R/O

()

Pacxon

4213+(Ng*49)+32

float

R/O

(M3/4)

Koadh.A

4213+(Ng*49)+34

float

R/O

Koagp.B

4213+(Ng*49)+36

float

R/O

Conp.Bogbl

4213+(Ng*49)+38

float

R/O

(kOMm)

[ata/Bpemsi:aeHb/mMecsL

4213+(Ng*49)+40

unsigned short

R/O

Mnagwwin 6anT, aeHb: 1-31
Crapluui 6ait, mecsy;: 1-12

Nata/Bpems:rog/yac

4213+(Ng*49)+41

unsigned short

R/O

Mnagwwi 6anT, rog muHyc 2000
Crapuuui 6aiT, Yac: 0-23

Nata/Bpems:
MUHyTa/cekyHaa

4213+(Ng*49)+42

unsigned short

R/O

Mnagwwi 6anT, muHyTa: 0-59
CrapLumn 6ant, cekyHga: 0-59

OxupaHue

4213+(Ng*49)+43

unsigned short

R/O

Bpems ¢ npuxoga nocnegHen 4OCTOBEPHOM
Tenerpammsl (c)

Kon-Bo TenerpamMmm

4213+(Ng*49)+44

unsigned long

R/O

O6Lee kon-Bo NPUHATBLIX TeflerpaMmm

Kon-Bo HegoCToBEPHbIX
Tenerpamm

4213+(Ng*49)+46

unsigned long

R/O

O6Luee KON-BO HEAOCTOBEPHbIX TENerpaMmm

HeT cBA3n

4213+(Ng*49)+48

bit field

R/O

Butbl 0-7. MpuHMMaeT 3Ha4YeHus:
0 - cBA3b C pacxo4OMepPOM eCTb;
1 - cBSA3K C pacxoJoOMepOoOM HeT,

Peseps

4213+(Ng*49)+48

bit field

R/O

Butbl 8-15

MNpumeyanue: - Ng O3Ha4YaeT HoOMep KaHana nsMepeHuna pacxoga
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4.8 Hanapoy4Hasa nHcgpopmaumsa

CTpykTypa npedHasHayeHa Ofisi YTEHUS TEXHOSOrMYeckon MHdopmauun, UCMoNb3yemMon Npu Hanagke

npubopa.
MapameTtp nB Aapec Twun OocTtyn MpumeyaHue
22.20 8072+(Ni*2)
Tok <220 4057+(Ni"2) float R/O |Tok B kKaHane uameHeHus AaBneHust, MA
22.20 8086+(Nr*2) ConpoTtuenexune B kKaHane
ConpoTtuBnexune <2.20 4067+(Nr"2) float R/O T T O
>2.20 8102+(Nf*2)
YactoTta <220 4079+(NF2) float R/O |YacToTa B kaHane uam.pacxoga, 'y
>2.20 8118+(Nf*2) .
Kon-Bo numnynscos <220 4093+(Nf*2) unsigned long R/O  |Kon-Bo nmn-oB B kaHane usMm. pacxoaa
22.20 8134 .
Koag AUI kaHana P <220 2107 unsigned short R/O  |Kog AUI B kaHane nam.gaBneHuns
22.20 8141 .
Kog ALIIM kanana t <220 112 unsigned short R/O  |Kog AL B kaHane nam.temneparypsbl
. [22.20 8149 . AHanorn4yHo ogHOMMEHHOMY MOro U3
Mpwu3Hakm cobbiTui <220 2118 unsigned long R/O ApXWBHAS 3aMNCH
22.20 8151 . AHaNorM4yHo OAHOMMEHHOMY MOS0 U3
Ann.Heucnp. <2.20 2120 unsigned short R/O S S
>2.20 8154 duany.coctosiHme anckp. Bxogos 1-4.
[ICKp.BXOabI unsianed short R/O YcTaHOBMNEHHbIN BUT COOTBETCTBYET
P-BXOA <2.20 9 3aMkHyTOMY BXxoay. but 0 — Bxog 1, but

1-Bxo42unT.4.

Mpumeyanue:

- 3anucb BAA «---» 03HAYaET, YTO NapameTp OTCYTCTBYeT

- Ni o3HauyaeT HOMep kaHana Toka(gaBneHus) nsmeHsetcs B guanasoHe 0+7 anga MB=2.20 n 0+4

ana MNB<2.20

- Nr o3HayaeT HoMep KaHana COI'IpOTVIBJ'IeHI/IFI(TeMI'IepaTypr) n3MeHsietTca B agnanasoHe 0+7 gns

MBz2.20 n 0+5 gna NB<2.20

- Nf o3Ha4aeT Homep KaHana Toka(gaBneHusl) uameHsaeTca B guanasoHe 0+7 ansa MNB=2.20 n 0+6

ana MNB<2.20
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MpunoxeHune 1. dyHKUUA pacyeTa KOHTponbHOoN cymmbl Cyclical Redundancy
Checking (CRC16)

PacueT koHTponbHon cymmbl kagpa RTU MOXeT BbINONHATLCA MO Crneaylowemy anroputmy (TeKCT Ha
A3blke nporpammupoBaHms CH):

WORD Crcl6 (BYTE *Data, ULONG size) {
union
{BYTE b[2]; unsigned short w;} Sum;
char shift cnt;
BYTE *ptrByte;
ULONG byte cnt = size;

ptrByte=Data;
Sum.w=0xfff£fU;

for (; byte cnt>0; byte cnt--) {
Sum.w= (unsigned short) ((Sum.w/256U) *256U+ ( (Sum.w%256U) * (*ptrByte++)));

for (shift cnt=0; shift cnt<8; shift cnt++) {
if ((Sum.w&0x1)==1)
Sum.w= (unsigned short) ((Sum.w>>1)"0xa001U) ;

else
Sum.w>>=1;

}

return Sum.w;

lMycTb kakoe-nnbo cooblyeHne, umetowero anvHy N, 3anmcaHo B maccuse Data[N+2] Tuna unsigned char.
Torpa Ans 3Toro coobLLEHNs KOHTPOSBHYIO CyMMY crielyeT chopMMpoBaTh creayoLlmm o6pasom:

WORD CheckSumm = Crcl6 (Data, N);
Data[N] = CheckSumm;
Data[N+1] = CheckSumm>>8;
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MpunoxeHue 2. ®yHKUUA pacyeTa KOHTPONbHOMU cyMMbl LRC
Mpumep dyHKUUKM pacyeTa KOHTPONbHOM CyMMbl kagpa Ha A3blike CU:

unsigned char Lrc(unsigned char * pSrc, int length) {
unsigned char locLrc=0;
for (int i=0;i<length;i++)
locLrc += *(pSrc+i);
return locLrc = ~locLrc + 1;
}
rge:

pSrc — ykasaTtenb Ha Gydep, coaepxaliuii CoobLLEHNE;
length — konnyecTBO 6aNT AaHHLIX, ANst KOTOPLIX TpebyeTcs npousBectn nogcyeT LRC.
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MpunoxeHue 3. ®yHKUuun npeodbpaszoBaHusa B ASCIl nu obpaTHo

Hwxe npuBeaeHbl npumMepbl Ha s3blike CU pyHKUMIA NnpeobpasoBannst 3 ASCII dbopmaTta B ABOUYHbLIN U
obpaTHoro npeobpasoBaHusa n3 asonyHoro B ASCII.

const unsigned char CharToBin[23]={

0,1,2,3,4,56,7,8,9,0,0,0,0,0,0,0,10,11,12,13,14,15};

const char BinToChar[16]={

101’111’121’131’141’l5l’l6l’l7l’l8l’l9l’

"A','B','C','D','E',"F'};

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

char ca,i;

unsigned char cb;

cb=0;
for (i=0; i<2; i++) {
ca=*cptr++;
cbh<<=4;
if((ca >= '0') && (ca <= '9")

cb|=CharToBin[ca-0x30];

else
return(0);
}
*bptr=cb;
return(l);

}
roe:

[ (ca >= "A'") && (ca <= "F'))

cptr — ykasartenb Ha bydep, cogepxawmin cumsonbl ASCII;
bprt - ykazatenb Ha Gydep, Kyaa 3anvcbiBaloTCA ABOMYHbIE BanThI.

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

unsigned char cb;

cb=*bptr;
*cptr=BinToChar[ (cb>>4) & OxO0F];
cptr++;
*cptr=BinToChar|[cb & 0x0F];
}
rge:

bptr — ykasatenb Ha Bydep, cogepxaLiuin ABOUYHbIE BanThbl;
cprt - ykasaTenb Ha 6ydep, kyaa 3anucbiBatotcst cumonbl ASCII.
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MpunoxeHue 4. Koabl owwn60K, Bo3Bpawaemblie Npubopom

0 - HeT ownbok;

1 - HegonycTUMas OyHKUMS;

2 - HegonyCcTUMbIV afpec B 3anpoce;

3 - HegoMyCTMMblE 3HAa4YEHUSA B NONE AaHHbIX 3anpoca;

4 — HenonpasMMas ownbka BO3HMKIA BO BPEMS BbINOMHEHWST onepauuu;

5 — nogTBEpPXAEHME BINOMHEHUS Onepauun (He NCMoNnb3yeTcs);

6 - 3anpoc He MoxeT ObITb 06paboTaH cenvac, Heo6xoaAMMo NOBTOPUTL 3aNpPOC NO3OHEE;
7 — (He ucnonb3yeTcs);

8 - (He ucnonbsyercs);

9 — yCTPOMNCTBO He rOTOBO;

10 - npu YTeHMM 3anpoLLeHo borbLle PerncTpoB, Yem AOMNYyCTUMO;

11 - coenaHa nonbiTka 3anucy 6onbLIEero KoNMYecTsa PermMcTpoB, YEM A0ONYCTUMO;
12 - HegoONyCTUMBIN HaYanbHbIA agpec;

13 - HegoONYCTUMbIN KOHEYHbIV agpec (HavanbHbIV agpec + KOnM4eCcTBO PErnmcTpoB);
14 - agpec JOCTYNEH TOMbKO ANA YTEHUS,

15 - pocTyn 3anpeLleH (3awmTa, Hanpumep kHonka JOCTYT);

16 - gpyras owwnbka npyn obpaboTke 3anpoca;

130 — Owmnbka BbINONHEHUS;
132 - YkasaHHaga gata BHe guanasoHa apxmsa npubopa;
133 - HeT AgaHHbIX 3a ykasaHHyto Aaty;
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MpunoxeHue 5. OnucaHue cTpykTypbl channa tvb

daiin gaHHbIX hopmaTa tvb MoXeT ObITb NOMyYeH crieayowmumm cnocobamu:

e NyTeM CYUTbIBAHWSA AaHHbIX M3 TB7 Ha ycTponcTBo nepedayn gaHHbix « USB-TTMO»;

e MyTeM CUMTbIBAHWA AaHHbIX U3 TB7 Ha nnaHweTHbIn komnbioTep ¢ MO npoussoacTea «3A0 TepMOTPOHMKY ANs
OC Android;

e MNyTeM CUnTbIBaHWA AaHHbIX U3 TB7 Ha SD kapTy.

e  ®ann cocTonT U3 MHOXEeCTBA NOCNeA0BaTEeNbHO PACMOSNIOXKEHHbIX CETMEHTOB AaHHbIX. KaxXapln CerMeHT AaHHbIX
COOEPXUT:

e onucatenb AaHHbIX;

e OAMH WU HECKOSbKO OAHOTUMHbIX 3NIEMEHTOB AaHHbIX.

UTteHue n nHTepnpeTtaumns cogepXxmnmoro arina AomkHa BbINOMHATLCSA B NOCNeA0BaTENbHOCTHU:
1. UYrteHwue un3 paina onucatensa gaHHbIX (OUKCUPOBAHHOWN OJIHbI;

2. YteHue n3 darina anemMeHTOB AaHHbIX. 3aKnio4aeTcs B YTEHUN N3 dharna NepeMeHHOro KonmyecTsa
0aiT, B 3aBMCMMOCTU OT AfIMHbI U KONTMYECTBA 3NIEMEHTOB AaHHbIX, YKa3aHHbIX B onucaTterie AaHHbIX.
lMony4eHHble AaHHbIE MHTEPNPETMPYOTCS B COOTBETCTBUM C TUMOM AaHHbIX, YKa3aHHbIM B onucaTene.
B 3aBMCMMOCTM OT TuMa [OaHHbIX MPUHUMAETCS PeELUeHUs O MNPOAOIPKEHUN YTeHust (Mepexod K
BbINOMHEHMIO N.1) NN OKOHYaHWKM onepaunn.

OnuvcaTtenb faHHbIX MMEET CreayoLLy CTPYKTYPY:

Mone Twvn Paamep Mpumeyanne
(6anT)
Tun uenoe 4 OnpegensieT TMn XpaHUMbIX JaHHbIX
OnuHa Luenoe 4 OnpegensieT 4nNuHY 0QHOro anemMeHTa AaHHbIX (6anT)
KonunyectBo uenoe 4 OnpegensieT KONMYECTBO ANIEMEHTOB AaHHbIX (*)
[Hon. nHdopmaums uernoe 4 OnucbiBaeTCs KOHTEKCTHO B 32aBMCUMOCTM OT NOMSst KTUM»

(*) — onsa cermeHTa ¢ nonemM «Tun» paeBHeiM 0 none «KonMyecTBo» aHanM3npoBaTh HE HYXXHO (KONM4eCcTBO
paBHoO 1).

Ecnu nHoe He oroBopeHo crneuvanbHO, TO KaxXAbl 3NeMEHT AaHHbIX COO4EPXWUT CTPYKTYpPY OAHOro u3
TMMNOB, ONUCaHHbLIX Bbiwe (Hanpumep, cTpykTypy «MHdopmauus ob yctponctee», «ApxmBHas 3anvcb» 1
7.4.). Ecnv none «nuHa» cogepxuT 3HadeHune, bonbluee, 4em CyMMapHas OnuHa CTPYKTYpbl, OnucaHHas
B COOTBETCTBYHLIEM pasfene, TO ANA KaX4oro anemMeHTa AaHHbIX Heobxogmmo npoynTtaTb u3 danna
KonudecTtBo 6alT, paBHOe 3HayeHuto nonst «[nuHa», a uHTepnpeTupoBaTb credyeT TOMbKO MOons,
yKa3aHHble B OMUCaHUM COOTBETCTBYIOLLEW CTPYKTYpbl AaHHbIX. Hanpumep, B onvcaTtene ykasaHo, YTo
3MNeMeHT AaHHbIX npeacTaBneH cTpyktyporn «MHgopmauus ob yctporctee», anuHa 38 6ant. OnucaHve
cTpykTypbl «IHpopMauust 06 yCcTpocTBe» COAEPXKNUT ONUCAHUE INIEMEHTOB CYMMapHOW AnvHon 14 6awnr.
B aTtom cniyyae us davina Heobxogmmo npoyunTatb 38 6aiT, a MHTepNpeTNpoBaThb TONBbKO nNepBble 14 u3
HUX.

MNone «Tun» KOOUpPYeET crieayrwme Tunbl 3J1eMEeHTOB AaHHbIX:

e 0 - Havano avina. AnemMeHT OaHHbIX AOMKeH coaepxaTb cTpoky « START TV7 DATA FILE\r\n», roe cumBonbl
«\r\n» - aTo cumBonbl ¢ kogamu 0X0D n OXOA cooTtBeTCcTBEHHO. [one «KonnmyecTBo» aHanmM3aMpoBaTb HE HYXHO;

e 1 —3neMeHT JaHHbIX NPeAcTaBneH CTpykTypon «MHdopmaums o6 ycTponcTeey;

e 2 — 3neMeHT AaHHbIX MPeacTaBneH CTPYKTYpon «MHdopmaumsa 0 HacTporKax»;

e 3 —3anemMeHT JaHHbIX MPeAcTaBneH CTPYKTYpon «HacTponkm sawmweHHbie» ans MNMB<2.20;

e 4 — DnemeHT JaHHbIX COAEPXMUT 3Ha4YEeHNEe KOHTPOIIbHON CYyMMbI He3alMLEeHHbIX HacTpoek. OcTanbHble 6anTbl
aHanuanpoBaTb He HYXHO;

e 5 —3nemeHT gaHHbIX MpeacTaBneH CTPYKTYpon « HacTpOMKM He3alwULLEHHbIEY;

e 6 — aHanuanpoBaTb HE HYXHO;

e 7 - 3MeMeHT JaHHbIX NpeacTaBneH CTpykTypoi «MHpopmauus o agaTtax Havyana/koHLa apXuBOBY;

e 8- 3MeMeHT JaHHbIX NPeAcTaBreH CTPyKTypon «MHpopmauus 06 nHaekcax apxmBoB NapameTpoBy;

e 9 - 3MeMeHT AaHHbIX NPeAcTaBneH CTPykTypor «MHdopmaumnst 06 aCMHXPOHHBLIX apXmBaxy;

e 10 - aneMeHT AaHHbIX NpeacTaBneH CTpyKTypoun « TekyLume 3HaveHuns» ans MNB<2.20;

e 11 - aneMeHT AaHHbIX NpeAcTaBneH CTPYKTypoun « TekyLume ntorosble 3HaveHus» ans MNB<2.20;

e 12,13, 14 - aneMeHTbl AaHHbIX NPeACcTaBneHbl CTPYKTYPOU « ApXMBHasi 3anncb (HacoBOW, CYyTOUHbINA, MECSYHbIN
apxuBbl)» ans MNB<2.20. Tun 12 - 3anvcK npeacTaBnsaioT YacoBoW apxmB, 13 — CyTOYHbIA apxmB, 14 - MecsuHbIN
apxwuB;

e 15 - aneMeHT AaHHbIX NpeacTaBneH CTPYKTYpor « ApXMBHas 3anucb (MTOroBblv apxus)y» ans NB<2.20;

e 16,17, 18 - anemeHTbl AaHHbIX NPeACTaBMeHbl CTPYKTYPOW «APXMBHBIE 3aMMCU aCUHXPOHHBLIX apxmBoB». Tun 16
- 3anMncu NPeACcTaBnsAlT apXnB U3MeHeHun 6a3sbl AaHHbIX, 17 - apxuB cobbITUI, 18 - AMArHOCTUYECKUIA apXUB.
Mone «don.nHdopmaumay coaepXut MHOEKC apXMBHOW 3anvcu B Npubope, 13 KOTopon Obina cuutaHa nepeas
apxuBHas 3anuncb AaHHOrO CerMeHTa AaHHbIX;

e 19 — anemeHT AaHHbIX NpeAcTaBreH CTPYKTypon «HacTporku 3awwuieHHble» ansa MB=2.20;

e 20 - ameMeHT AaHHbIX NpeacTaBneH CTPYKTypon « Tekylime 3HaveHusa» ans MNB=2.20;



TB7

OnucaHune npoTokona obmeHa c.48

21 - aneMeHT JaHHbIX NPeACTaBIEH CTPYKTYpon « Tekylue NToroBble 3HavyeHus» ans NB=2.20;

22, 23, 24 - aneMeHTbl AaHHbIX NpeAcTaBneHbl CTPYKTYPON « ApXUBHASA 3anucb (4acoBOW, CYTOUHbIA, MECAYHbIN
apxuBbl)» ana MNB22.20. Tun 22 - 3anucu NpeacTaBnsatoT YacoBOW apxmB, 23 — CYTOYHbIN apxumB, 24 - MeCcsyHbIN
apxus;

25 - anemeHT AaHHbIX NpeAcTaBrneH CTPYKTYpon « ApxuBHas 3anunck (MTOroebiv apxme)» ans MB22.20;

26, 27, 28 - aneMeHTbl AaHHbIX NpeAcTaBreHbl CTPYKTYPOU «APXUBHbIE 3anNnCH aCUHXPOHHBIX apXMBOB». Tun 26
- 3anncu NPeACTaBnsAT apXMB U3MEHEHUI 6a3sbl AaHHbIX, 27 - apXUB COOLITUN, 28 - ANAarHOCTUYECKUIA apXMB.
Mone «[don.nHdopmaumay coaepXut MHOEKC apXMBHOW 3anvcu B Npubope, 13 KOTopon Obina cuntaHa nepeas
apxvMBHas 3anucb AaHHOIO CerMeHTa AaHHbIX;

65535 - dhavina. AnemeHT gaHHbIX A0MmKeH coaepxaTb cTpoky «END TV7 DATA FILE\n\n», rae cumBonbl «\rinx»
- 3T0 cumBOIbI ¢ kogamu 0xOD 1 0XOA cooTBeTCTBEHHO. [None «KonnyectBo» aHanuanpoBaTth He HY>KHO. [JaHHbIN
3NEMEHT ABMNSIeTCA MPU3HAKOM OKOHYaHWS dharina u CNyXWUT CUrHaroMm K npekpaLleHunto YteHus danna;
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MpunoxeHue 6. Peann3sauma ob6mMeHa AaHHbIMKU No MHTepcdency USB

OTnpaBnsieMbii 1 NpuHMMaembli 6ydep npu pabote no USB Bceraa umeeT anuHy 64 Ganta. M3 Hux
nonesHblX AaHHbix 61 6anT. Mpu HeobxoaMMocTn oTnpaBuTb Gonbllee KonMyecTBo GanT, Heobxoammo
AenaTb HECKONbKO MocnefoBaTenbHbIX MOCLINOK. [pyn nepegayve HECKOMbKMX MOCHLINIOK B HanpaeneHum
npubopa mexagy nocrefoBaTeNlbHbIMU MOChINKaMyU AOMKHa BblAepXuBaTbCcs nay3a He meHee 10 mc.
Kaxxgas nocbinka cCoaepXxur:

- 3aronoBok gnvHon 2 GanTa: nepBbIt 0aiT Bceraa paBeH 63; BTOpon GaiT cooepXuT ANUHY CEKLMu
Nonb30BaTEeNbCKUX AaHHbIX.

- Cekumio nonb3oBaTenbCKMUX AaHHbIX AnvHOM 62 6anTa. [epBbin 6akT cCoaePXUT CHETUMK NOMNE3HbIX 6anT
"ByteCnt". ByteCnt moxeT npuHumMaTb 3HadeHus 0-61. OcTanbHble GanTbl MCMOMNbL3YHTCA AN nepegayn
«MNonesHon» nHdopmauun.

Ecnn nporpamma xo4eT oTnpaBuTb KONMYECTBO BanT, kpaTtHoe 61, To Nocne oTnpaBKX NOME3HbIX AaHHbIX
OHa Takke obs3aHa oOTNpaBuTb AOMNOMNHUTENbHbIM kKagp ¢ ByteCnt paBHbIM Hynmo. [NpuHumatowas
nporpaMmma NpvHMMaEeT peLleHue, YTO BCe AaHHble NpuHAThI ecnn ByteCnt nmeeT 3HavyeHne meHee 61.

McxogHble TekcTbl mMpumepa paboTtbl ¢ npubopom no uHTepdency USB npuBeneHbl Huke (MpOekT
KoMnunupoBarcs B cpeae paspabotku Visual Studio 6.0 npu npegyctaHoBneHHoM nakete Windows Driver
Kit Bepcun 7600.16385.1).



JlnctuHr cpanna HIDDevice.h

// HIDDevice.h: interface for the CHIDDevice class.
//
L1077 77777 7777777777 77777777777777777777777777777777777777777777777777

#if !defined (AFX HIDDEVICE H 9C9236F9 16D8 4B6A B3D1 416C79E14191 INCLUDED )
#define AFX HIDDEVICE H 9C9236F9 16D8 4B6A B3D1 416C79E14191 INCLUDED

#if MSC_VER > 1000
#pragma once
#endif // MSC VER > 1000

extern "C" {

#pragma warning (disable: 4201)
#include "DDK\\HIDSDI.h"
#pragma warning (default: 4201)
}

[1770777 7770777777777 7770777777777777777777777

[0 7770777777777 77777777 77777777777777777

#define USB_VENDOR 0x2047 //TI MSP430 vendor ID

#define USB_PRODUCT 0x0301 //ID for this product (HID MSP430)
[1770777 7770777 77777777770777777777777777777777

[1177777 7770777777777 77777777 77777777777777777

#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 MAX PHYS DEVICES 6

#define HID DEV_CONNECTABLE MAX 128
#define HID DEV INTERFACE CNT 128

//! HID Device return codes
//!' HID action/transfer was successful

#define HID DEVICE SUCCESS 0x00
//!' HID device was not found

#define HID DEVICE NOT FOUND 0x01
//! HID device is not opened

#define HID DEVICE NOT OPENED 0x02
//! HID device is allready opened

#define HID DEVICE ALREADY OPENED 0x03
//! Timeout occurs during transfer

#define HID DEVICE TRANSFER TIMEOUT 0x04
//' HID transfer failed

#define HID DEVICE TRANSFER FATLED 0x05

//! Invalid handle
#define HID DEVICE_ HANDLE_ ERROR 0x06
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//! Buffer overflow

#define HID DEVICE BUFFER OVERFLOW 0x07
//! User interrupt
#define HID DEVICE USER_INTERRUPT 0x08
//! Unknown error
#define HID DEVICE UNKNOWN ERROR OxFF

//******************************************************************************

//
//! A structure that tracks the number of serial numbers
//
//******************************************************************************
typedef struct
{
char serialNum[SERNUM LEN];

char devicePath[MAX PATH];

BYTE deviceStatus;
}TTrackSerialNumbers;

typedef struct
{
TTrackSerialNumbers m_serialNumList [MAX PHYS DEVICES];
WORD m_Cnt;
}TTrackSerialNumbersAr;

//******************************************************************************

//
//! Device information structure.
;;******************************************************************************
typedef struct
{
//! Handle for hid device
HANDLE hndHidDevice;
//! 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 I/0 structure
OVERLAPPED oWrite;
//! Maximum length of InReport's
WORD wInReportBufferLength;
//!' Maximum length of OutReport's
WORD wOutReportBufferLength;
}THidDevice;

#define MAX IN BUF SIZE 256

BYTE HID ReadFile (THidDevice * pHidDevice, BYTE * pBuffer, WORD bufferSize, WORD * pnBytesRead, ULONG msTout) ;
BYTE HID WriteFile (THidDevice * pHidDevice, BYTE* buffer, DWORD bufferSize);
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void HID Init (THidDevice * pHidDevice);
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 GetHidDevicePath (WORD VID, WORD PID, DWORD index, char* devicePath);
DWORD HID GetSerNums (WORD vid, WORD pid, TTrackSerialNumbersAr * pSerialNumListAr);

#endif // !defined (AFX HIDDEVICE H 9C9236F9 16D8 4B6A B3D1 416C79E14191 INCLUDED )

Jluctunr cbanna HIDDevice.cpp

// HIDDevice.cpp: implementation of the CHIDDevice class.
//
VI,

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

[0 777777777777777777777777777777777777777777777777777777777777777
// Construction/Destruction

L1777 70070777777777777777777777777777777777777777777777777777777777777

DWORD HID GetSerNums (WORD vid, WORD pid, TTrackSerialNumbersAr * pSerialNumListAr)
{

wchar t HID Serial Number [SERNUM LEN];

DWORD i=0, error=0;

11717777 77777777777777777777777777777777
for (i= 0;i<MAX PHYS DEVICES;i++) {
memset (&pSerialNumListAr->m serialNumList[i].serialNum, 1, sizeof (pSerialNumListAr->m serialNumList[i].serialNum));
pSerialNumListAr->m serialNumList[i].deviceStatus = HID DEVICE NOT_ FOUND;
}
pSerialNumListAr->m Cnt = 0;
L1170 7777777777777777777777777777777



TB7 OnuncaHue npoTokona obmeHa c.53

for (i=0;i<HID DEV CONNECTABLE MAX;i++) {
if (HID GetHidDevicePath(vid, pid, i, pSerialNumListAr->m serialNumList[pSerialNumListAr->m Cnt].devicePath) == HID DEVICE SUCCESS) ({
HANDLE hHidDeviceHandle = HID OpenDeviceByVidPid(pSerialNumListAr->m serialNumList[pSerialNumListAr->m Cnt].devicePath, vid, pid, &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;

strcpy (pSerialNumListAr->m serialNumList [pSerialNumListAr->m Cnt].serialNum, CString(HID Serial Number)) ;
pSerialNumListAr->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 (&hidGuid) ;

hHidDeviceInfo = SetupDiGetClassDevs (&hidGuid, NULL, NULL, DIGCF_ PRESENT | DIGCF_ DEVICEINTERFACE) ;

if (hHidDeviceInfo != NULL) {
SP_DEVICE INTERFACE DATA hidDevicelInterfaceData;
hidDeviceInterfaceData.cbSize = sizeof (hidDevicelInterfaceData);

if (index < HID_DEV_CONNECTABLE_MAX) {
BOOL hidResult = hidResult = SetupDiEnumDeviceInterfaces (hHidDeviceInfo, 0, &hidGuid, index, &hidDeviceInterfaceData);

if (hidResult) {
BOOL detailResult;
DWORD length, required;
PSP DEVICE INTERFACE DETAIL DATA hidDeviceInterfaceDetailData;

SetupDiGetDevicelInterfaceDetail (hHidDeviceInfo, &hidDevicelInterfaceData, NULL, 0, &length, NULL);
hidDeviceInterfaceDetailData = (PSP _DEVICE INTERFACE DETAIL DATA)malloc (length);

if (hidDeviceInterfaceDetailData) {
char strvidpPid[40];
char strTmp[40];
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hidDeviceInterfaceDetailData->cbSize =
detailResult = SetupDiGetDeviceInterfaceDetail (hHidDevicelInfo,

&required, NULL);

strcpy (strvidpid, "vid ");
sprintf (strTmp, "%04x", wvid);
strcat (strvidPid, strTmp);
strcat (strvidpid, "&pid ");
sprintf (strTmp, "%04x", pid);
strcat (strvidPid, strTmp);

if (detailResult && ( strstr(hidDevicelInterfaceDetailData->DevicePath,
strcpy (devicePath, hidDevicelInterfaceDetailData->DevicePath);
status = HID DEVICE SUCCESS;

}

free (hidDeviceInterfaceDetailData) ;

return status;

}

HANDLE HID OpenDeviceByVidPid(char *devicePath, WORD vid,
{

WORD pid, DWORD *err)

HANDLE hHidDeviceHandle =
int count = 0;

INVALID HANDLE VALUE;

while (count<2) {

if (count == 0) {
hHidDeviceHandle = CreateFile (devicePath, GENERIC READ | GENERIC WRITE,
} else {
hHidDeviceHandle = CreateFile (devicePath, GENERIC_READ | GENERIC_WRITE,

FILE FLAG OVERLAPPED, NULL) ;
}
*err = GetLastError();
if (*err == ERRORisHARING7VIOLATION) {
count ++;
} else {
break;
}
}

if (hHidDeviceHandle !=
HIDD ATTRIBUTES

INVALIDiHANDLE7VALUE) {
hidDeviceAttributes;

if (HidD GetAttributes (hHidDeviceHandle,
if( (hidDeviceAttributes.VendorID
CloseHandle (hHidDeviceHandle) ;

&hidDeviceAttributes)) {
'= vid) || (hidDeviceAttributes.ProductID

sizeof(SPiDEVICEilNTERFACEiDETAILiDATA);
&hidDevicelInterfaceData,

strvidpid))) {

OI OI

FILE SHARE_ READ

'= pid) ) {

hidDeviceInterfaceDetailData,

OPEN_EXISTING,

length,

FILE FLAG OVERLAPPED, 0);

FILE SHARE WRITE, NULL,OPEN_EXISTING,
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hHidDeviceHandle = INVALID HANDLE VALUE;
}
} else {
CloseHandle (hHidDeviceHandle) ;
hHidDeviceHandle = INVALID HANDLE VALUE;
}
}
return hHidDeviceHandle;
}
void HID Init (THidDevice *pstrHidDevice)
{
memset (pstrHidDevice, 0, sizeof (*pstrHidDevice)) ;
pstrHidDevice->hndHidDevice = NULL;
pstrHidDevice->bDeviceOpen = FALSE;
pstrHidDevice->uGetReportTimeout = 1500;
pstrHidDevice->uSetReportTimeout = 1500;

pstrHidDevice->oRead.hEvent = CreateEvent (NULL, FALSE, FALSE, NULL);
pstrHidDevice->oWrite.hEvent = CreateEvent (NULL, FALSE, FALSE, NULL);
pstrHidDevice->wInReportBufferLength = 0;

pstrHidDevice->wOutReportBufferLength = 0;
}
void HID UnInit (THidDevice *pstrHidDevice)
{
if (pstrHidDevice->oRead.hEvent != NULL) {
ResetEvent (pstrHidDevice->oRead.hEvent) ;
CloseHandle (pstrHidDevice->oRead.hEvent) ;
}
if (pstrHidDevice->oWrite.hEvent != NULL) {
ResetEvent (pstrHidDevice->oWrite.hEvent) ;
CloseHandle (pstrHidDevice->oWrite.hEvent) ;

}
BYTE HID Close (THidDevice * pHidDevice)
{
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;
}
} else {
status = HID DEVICE NOT OPENED;
}
return status;
}
BYTE HID Open (THidDevice * pHidDevice, WORD vid, WORD pid, TTrackSerialNumbers * pTrackSerialNumbers)
{
HANDLE hHidDeviceHandle;
wchar t HID Serial Number [SERNUM LEN];
PHIDP PREPARSED DATA preparsedData;



TB7 OnuncaHue npoTokona obmeHa c.56

OSVERSIONINFO osVer;
DWORD 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;
}

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

if (hHidDeviceHandle == INVALID_HANDLE_VALUE) {
MyAddLogString ( "hHidDeviceHandle == INVALID HANDLE VALUE", false );
return HID DEVICE ALREADY OPENED;

}

HidD GetSerialNumberString (hHidDeviceHandle, HID Serial Number, sizeof (HID Serial Number));

if (strcmp (pTrackSerialNumbers->serialNum, CString(HID Serial Number)) != 0) {
MyAddLogString ( "strcmp (pTrackSerialNumbers->serialNum, CString(HID Serial Number)) != 0", false );
return HID DEVICE ALREADY OPENED;

}

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

if (HidD GetPreparsedData (hHidDeviceHandle, &preparsedData)) {
HIDP CAPS capabilities;

if (HidP_GetCaps (preparsedData, &capabilities)) {
if (capabilities.InputReportByteLength) {
pHidDevice->wInReportBufferLength = capabilities.InputReportByteLength;

if (pHidDevice->wInReportBufferLength > MAX IN BUF_ SIZE)
pHidDevice->wInReportBufferLength = MAX IN BUF SIZE;

}

if (capabilities.OutputReportByteLength) {
pHidDevice->wOutReportBufferLength = capabilities.OutputReportByteLength;
}
}
osVer.dwOSVersionInfoSize = sizeof (OSVERSIONINFO) ;
GetVersionEx (&osVer) ;
// Only set the max report requests if we are using 2K or later
if ((osVer.dwPlatformId == 2) && (osVer.dwMajorVersion == 5)) {
if (osVer.dwMinorVersion >= 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;
}

BYTE HID WriteFile(THidDevice * pHidDevice, BYTE* buffer,

DWORD bufferSize)
{

BYTE status = HID DEVICE SUCCESS, quit
int stillToSend = bufferSize;
BYTE bytesCount = 0;

BYTE ReportId =

BYTE report[256];

DWORD error 0, fRes

0;

CONST REPORT ID;// ONLY 63ReportID is available!

0;

while ((stillToSend >= 0) && (quit == 0) && (status == HID DEVICE SUCCESS)) {
memset (report, O,

sizeof (report));

if(stillToSend >= (ReportId-2)) {

bytesCount = (BYTE) (ReportId-2);
} else {

bytesCount = (BYTE)stillToSend;
quit++;
}

//£ill header

report[0] = ReportId;//CONST REPORT ID
report[l] =
report[2]

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

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

stillToSend

(stillToSend - bytesCount);

// Check to see that the device is opened
if (pHidDevice->bDeviceOpen) {
DWORD bytesWritten = 0O;

// Try to write the file

if (!WriteFile (pHidDevice->hndHidDevice, report, pHidDevice->wOutReportBufferLength, &bytesWritten, &pHidDevice->oWrite)) {
error = GetlLastError();

if (error == ERROR_IO PENDING) {
fRes = WaitForSingleObject (pHidDevice->oWrite.hEvent, pHidDevice->uSetReportTimeout) ;
switch (fRes)
{
case WAIT OBJECT 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:

{
Cancello (pHidDevice->hndHidDevice) ;
status = HID DEVICE TRANSFER FAILED;
break;

}

break;

}
} else {
CancelIo (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->wOutReportBufferLength) ;
}

if (quit == 0)
Sleep (10);

} else {
status = HID DEVICE NOT_ OPENED;

}

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

BYTE status = HID DEVICE SUCCESS;
DWORD bytesRead = 0, error = 0, fRes = 0;
BYTE ReportId = CONST REPORT ID;// ONLY 63ReportID is available!

ULONG startTime = GetTickCount () ;
BYTE inBuffer[MAX IN BUF SIZE];
memset (pBuffer, 0, bufferSize);
(*pnBytesRead) = 0;

#ifdef DEBUG
//msTout = Oxffffffff;
#endif// DEBUG
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while (status == HID DEVICE SUCCESS) {
bytesRead = 0;

// Check to see that the device is opened

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

}
memset (inBuffer, 0, sizeof (inBuffer));

if (!ReadFile (pHidDevice->hndHidDevice, inBuffer, pHidDevice->wInReportBufferLength, &bytesRead, &pHidDevice->oRead)) {
error = GetlastError();

if (error == ERROR_IO PENDING) {
fRes = WaitForSingleObject (pHidDevice->oRead.hEvent, pHidDevice->uGetReportTimeout) ;

if( (GetTickCount () - startTime) > (msTout) ) {
Cancello (pHidDevice->hndHidDevice) ;
status = HID DEVICE TRANSFER TIMEOUT;
break;

}

switch (fRes)
{
case WAIT OBJECT O:

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

}

break;

case WAIT TIMEOUT:
{

CancelIo (pHidDevice->hndHidDevice) ;
bytesRead = 0;
}

break;
default:
{
Cancello (pHidDevice->hndHidDevice) ;
status = HID DEVICE TRANSFER FAILED;
}
break;
}
} else {
status = HID DEVICE TRANSFER FAILED;
break;

}
L1177 70777777777777777777771777
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if (status == HID DEVICE SUCCESS) {
if (bytesRead > 0)
MyOnCharsRecieved (inBuffer, bytesRead);

}
L1170 7077707077770 7 777777777

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

}

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

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

if (inBuffer[2] < (ReportId-2)) {
status = HID_DEVICE_ SUCCESS;
break;

}i

return status;

InctuHr cpanna TestUSB.cpp
// TestUsb.cpp : Defines the entry point for the console 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

NNV
// The one and only application object

CWinApp theApp;
using namespace std;

int tmain(int argc, TCHAR* 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 Error: MFC initialization failed") << endl;
nRetCode = 1;

THidDevice hidDevice;

TTrackSerialNumbersAr serialNumListAr;

BYTE outbuffer[] = {0x00, 0x48, 0x00, 0x00, 0x00, 0x13, 0x00, 0x00, 0x00, 0x00, 0x00,
BYTE inbuffer[300];

WORD nBytesRead = 0, ret;

memset (&serialNumListAr, 0, sizeof (serialNumListAr)):;
HID Init (&hidDevice);

if (HID GetSerNums (USB _VENDOR, USB PRODUCT, &serialNumListAr) == )
{

MyAddLogString ("Device not found!", true);

return 0;

}

if (HID Open(&hidDevice, USB VENDOR, USB_PRODUCT, &serialNumListAr.m serialNumList[O0])
{

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

return 0;

}

MyAddLogString ("Start write binary buffer to USB:", false);
MyOnCharsTransmitted (outbuffer, sizeof (outbuffer));

if (HID WriteFile(&hidDevice, outbuffer, sizeof (outbuffer)) != HID DEVICE SUCCESS)
{

MyAddLogString ("Fail to write data to USB connection!", true);

return 0;

}
ret = HID ReadFile (&hidDevice, inbuffer, (WORD) (sizeof (inbuffer)), &nBytesRead, 1000);

switch (ret)

{

case HID_DEVICE_ SUCCESS:
MyAddLogString ("Binary buffer from USB:", 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;

0x00, 0x00, 0x00, 0x93,

!= HID DEVICE SUCCESS )

0xB9};
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default:
MyAddLogString ("Read error!", true);
break;

}

HID Close (&hidDevice);
}

return nRetCode;



