OV TEPMOTPOHMK

OnumcaHne npoTokKkona 06
TennosBhbLIYNCAUBYe n 4
C CUMCTeMOW BepxXxXHero y

O «TEPMOTPOHWUK »
193318, Poccusa, CaHkt-lNeTepbypr, yn. Bopowwunoea, 4.2
TenedoH, akc: +7 (812) 326-10-50
Cant 3A0 «TEPMOTPOHW/K»: www.termotronic.ru
Cnyxba TexHn4yeckon nogaepku: support@termotronic.ru
Ten. 8-800-333-10-34



TB7 OnucaHnune npoTtokona obmeHa c.2

CopepxaHwue

1 BeepneHue 4
R O Lo T = eT= =Y (Y TR 4
1.2 OU3NYECKNE UHTEPMENCHI N QLAMTEPDL. ...uuteeeeeeeeitiiiaeeeeeeeeeattaaaeeeeeeeaannnnaaaeaeeeeesnnaaeaaeeeensnnnaeans 4
1.3 YPOBHM NMPOTOKONA OOMEHA . .......ccceeiieiieiieeeeeee et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaees 5

1.3.1 JIOrMYECKNIA YPOBEHD MPOTOKOITIA ...eeieieieeeeeeeeeee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaeaeas 5
1.3.2 KOMMYHUKALMOHHBIN YPOBEHD MPOTOKOT@ ... eieeiieeeeieeeeeeeeeee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 5
1.3.2.1 ADU «MOADUS RTU ..vviiiiiiiiiiieiee ettt e e e e e e e e e e et as 6
1.3.2.2 ADU «MOADUS ASCIIN ..vuneiieeee et 7
1.3.2.3 ADU «MOADUS TCPY ...vviiiieeiieeeee ettt e e e e e e e e e 7
L1.3.2.4 ADU P PP o i e e e et a e 8

2 PeanunsoBaHHble yHKLMU NpOTOKONa 9
2.1 o®yHkuum Modbus 03 (0x03) (Read Holding Registers) n 04 (0x04) (Read Input Registers) ............ 9
2.2 ®yHkums Modbus 16 (0x10) (Write Multiple REGISIErS)........uvvviiiiiiiiiiiiiiiiiiiiiiieiieiieeeeeeeeeeeees 9
2.3 ®yHkums Modbus 72 (0x48) «PaclumpeHHas 3anmcb 1 YTEHUE PEermcTpoB C Hymepaumen»
(Extended Preset And Read Multiple Regs With NUMDEIS) ... 9

3 OpraHusauua goctyna K AaHHbIM 13
3.1 Wcnonb3yeMble TuMbl 4AHHBIX U YCNOBHBIE OBOZHAUEHMS ....cceeeeiiiiiiiiiieaeeeeeeiiiteeeeeaeeeaeenneeeeeeaaaeas 13
3.2 PernctpoBbii AOCTYN N XaPaKTEPUCTUKN MAPAMETPOB .......vvvrererrererrrrrreneennnsssnssssssssssssssssnssssssnsnnnes 13
3.3 TMopanok XpaHEHUS Y NEPEAAUN BAAT JAHHDBIX ........eetiiuuueeieeeaeeeaaaenteeeeeaaeeesaansseeeeeaeesaaannnneseeeaaeens 14
3.4 CyLleCTBYIOLNE TUMbl 3HAYEHUA Y TEPMUHOTIOTUIS ....veveeeeeeeeeeeeeeeeeseeeessseeseesssssessssssssssesssesesssnnnnnes 14
3.5 CUUTBIBAHNE TEKYLLMX JAHHBIX .eeevvueuuunseeeseeeeusnnneaeeeseessssnnseeeeeeesssnssnaaeeeeessssnnnseeeeeemmsssnnneeeeenees 15
3.6 OpraHusaunst apxXMBOB N CHUTBIBAHNE APXMUBHBIX JAHHBIX. .......vueruererererrereeeeennesnennensesnsssnnesenseenennes 15

3.6.1 CunTbiBaHNE OaHHbBIX CUHXPOHHBIX APXMBOB .....cceeiiiiiiiieiieieeeeeeeee e e e e e e e e 16
3.6.2 CunTbiBaHNE OaHHbBIX aCUHXPOHHDBIX @PXMBOB .....ccceiiiiiiiiieieaaeeeeee e e e e e e e 16
3.7 PekomeHOyemasi NOCrnefoBaTeNbHOCTb CHUTBIBAHUS JAHHDBIX .......vrrrurerrererereereeeeeeesrnnsessnnesennennnnnes 16

4 KapTta nepeMeHHbIX 17
4.1 NHPOPMALUNA OB YCTPOMCTBE ...ttt s 17
T T 1 0o [ 17

M R [T o ToT o]V E=THY o W o T = Lo 0 To e G 18
4.2.2 HACTPOMKM BALLMLLEHHDBIE ... .eeeeeeeeiitieeeeeeeeeettseeeeeeeeeeeaassseeeeeeeessssneeeeeeeessannnnaeeeeeenennnnnnees 18
4.2.2.1 CUCTEMHDBIE HACTPOMKM.....vvuuunseeesseeesuunneseesseessnsnnseeeeseeesnsnnnaeaeeeeesssnnnaeeeeeeesnnnnnaeeeeereennnnns 19
A o - T o 01 111 I oY/ J S 20
4.2.2.3 HaCTPONKM TEMITOBBIX BBOLOB. .. .ceeevuuuuunnteeerrersannnnnseeeeseeesnsnnsaeeeeeesssnnnnaeeeeeesnnnnaeeeeeemsmnnnnn 21
4.2.2.4 HacTpoiku AOMNOAHUTENBHOIO UMMYITBCHOTO BXOMA .eevvvvrrrunneeeerreessnnnnseeeeeesnnnnnnnaeeeeeessnnnnns 23
4.2.3 HACTPOMKM HEBALLMLLIEHHDIE .....ceeeeevieieeeeeeeeeettteeeeeeeeeeeaassnaeeeeeeeessssnnnaeeeeeeessannnnaeeeeeenennnnnneees 23
G T N o= 1) PP 23
4.3.1 NHdopmaumsa o gaTax HAYaNa/KOHLLA QPXMBOB .......ccceeevrruuueeeeereerssnnnseeeeeeernsnnnnaaeesersnsnnnaaes 23
4.3.2 NHdopmaumsa 06 MHOEKCAX aPXMBOB MAPAMETPOB .......cuvuruueeeeerererrrnieeeeerrrsrnnneaeeeerennnnns 25
4.3.3 TUM YNTAEMDBIX [AHHDBIX. . ..euuietnietneeetneestesssneestaeesteessaessaeessasesta s sasesasesasesssesnsesssssnssesnseesnns 25
4.3.4 ApxuBHasi 3anncCb (HaCOBOM, CYTOUYHDBIN, MECAYHBIN APXMBDBI)........ccuvuuieeeeerrerriiiineeeeeerennnnnneeens 27
4.3.5 ApXMBHAsi 3AMNCH (MTOTOBDBIN GPXMB) ....eeeeeeerrrriieeeeeerreesnnsnaeeeesesessnsnnnaeeeesresssnnaaeeeeeesnmnnnaas 30
4.3.6 NHdopmaumsa 06 aCUHXPOHHBIX QPXMBAX ....eevvrrrunreeeerrrersnnsnaeeessessssssnaeeeesesssnnnneaeeeersmmnns 31
4.3.7 ApXMBHbIE 3ANMNCU ACUHXPOHHDBIX QDXUBOB .....vvvuuueieeeereeettttnseeeeseeesnnnnaeeeeeesssnnnaaeaeeesnnnnnaes 32
4.3.7.1 WNHTepnpeTauus apxmBa N3MEHEHUN Ba3bl JAHHDBIX............ueeeeeerreeriiiiieeeeeerrnrnniaeeeeeerersnnnns 33
4.3.7.2 VNHTEPNPETALMS APXMBA CODBITUM.....uuuuuieeeeiieiiiiiieeeeeeeeetstniseeeeesressstnaaeeesssssnnnaaeeeeesssssnnns 35
4.3.7.3 WNHTepnpeTaums ANarHOCTUHECKOTO @PXMBA ... ..cuuuueerrrrneeeeeuneerrstneeeeennaesennnaeesrsnaeesanneeennns 35
4.4 TEKYLLIME BHAUEHUS .ceeuutui e eeteeeeittie e e e e et ettt e e e e e e et ee bt e e e e e et e eetba e e e e e e eeeebba e e e e e e eeesbnn e eeeeeeennnnnns 36
4.4.1 TEKYLLNE NTOTOBBIE BHAUEHMSI. .. .cevuuuuin e eeeeeeeetttti e eeeeeeeeattia e e e e eeeeeeabea e e eeeeeeesata e e eeaeeeennnnnneeas 36
4.4.2 TeKYLLNE MIHOBEHHDBIE BHAUEHYIS .....uuuu e eeeeieittti e e e e e eeeeeaie e e e e e et eeeabe e e e e e et eebab e e e eeeeeeennnn e eeas 38
4.5 CEPBUCHAN KOMAHIA ...uvuuuuneeeeeeettttiieeeeseestattaaaaeeseessttnnnaaaeeeessttnanaeeseeessnnnnnaaeeseesssnnaaeeeeeessrnnnns 40
4.6 CTpyKTypa TEXHONOMMYECKOTO UBMEHEHMS MAPAMETPOB ... .uuuueeernnninnnnnnnnnssassssaaaanssssssannssassaaans 41
O A =Y 1Y =y o) = 41

Mpunoxenne 1. PyHKUMA pacyeTa KoHTponbHoW cymmbl Cyclical Redundancy Checking (CRC16) 44

Mpunoxenune 2. PyHKLMA pacyeTa KOHTPOrbHOW cyMmmbl LRC 45

Mpunoxenue 3. OyHkLMKN NnpeobpasoBanns B ASCII n obpaTtHo 46

MpunoxeHne 4. Koabl olwmnbok, Bo3BpaLlaemble Npubopom 47

Mpunoxenune 5. OnucaHue cTpykTypbl pavina tvb 48

Mpunoxenue 6. Peanusauns obmeHa gaHHbIMK No MHTEpdericy USB 50



TB7

Onucanne npotokona obmeHa c.3

McTopunua pepgakTupoBaHUd

E R ]

=4 =48 -8_8_a_8_9a_°a_-29 =

20.04.2011 cospgaHa pegakuma 1;

19.05.2011 co3paHa pegakuus 2;

14.07.2011 co3pgaHa pegakuusa 3;

08.01.2012 cos3pgaHa penakuusa 4,

06.02.2012 co3pgaHa penakuums 5;

24.05.2012 cospaHa pegakumsa 6. [lononHeH nyHKT «CTPyKTypa TEXHONOrMYECKOro U3MEeHEHUss napamMeTpoBy;
VcnpaBneHo onncaHue crnvcka cobbITUI B TEKYLLIEW U apXMBHOW 3anucsXx;

07.12.2012 cosgaHa pepakums 6.03. VicnpasrneHa owmbka B n. 6.12 «TekyLime UTOroBble 3Ha4YEHUsI» B CMMCKe
agpecoB AaTbl/BpeMEHU;

24.09.2014 co3gaHa pegakums 6.07. JobasneHo npunoxeHne «OnucaHne cTpykTypbl channa tvb» ;

31.10.2014 co3paHa pegakuus 6.08. [lobaBneHo onvcaHne napamertpa «epeBog 4acoBy ;

18.12.2015 onncaHbl cobbiTust «M3meHeHne HacTpoeky 1 «KanmbpoBkn paspeLleHbl» B apXMBHbIX 3amnncsXx;
14.01.2016 B pasgene «VHTepnpeTauuns AMarHOCTUYECKOro apxvMeay AobaBneHo ynoMmuHaHue o 6ute 7 — BB;
24.01.2017 B pasgene «MHdopmaums o npubope» n3MeHeH CNMCoK KOQMPOBKN Mogdenu npmbopa;

04.04.2017 B n.5 noGaBneHo NepeyncrieHne UCrnonb3yemMbix eaUHUL, U3MEPEHUS;

04.04.2017 B n.6.1 gobaBneHa pacwmndppoBKka HOMEPOB Moaerneln Nnpubopos;

25.10.2017 B n. «HacTponku TennoBbix BBOAOB» U3MEHEHa pa3mepHoCcTb nonsg ®PT;

07.08.2018 co3gaHa pepakumsa 7.00;



TB7 OnucaHnune npoTtokona obmeHa c.4

1 BBepgpeHwMe
11 O6wme cBepgeHNSH

[aHHbIA JOKYMEHT OMMCLIBAeT peanusauuio MpoTokorla obmMeHa [aHHbIMW Onsl TEeMnOBbIYUCIUTENS
«TB7». Tennobluncnutens «TB7» (ganee [Npubop) no3BonseT nonyyatb TEKyWMe W apXUBHble
napameTpbl, a Takke NpegocTaBnseT JOCTYN K YUTEHUIO U U3MEHEHMIO HacTPOEeYHbIX NapamMeTpoB Yepes
KOMMYHUKaLNOHHbIE UHTEPdENCHI.

[MPUWME Y A HWsBal pasHuubl B yHKLMOHaNe Bepcuu BCTPOEHHOro MporpaMMHoro otecrnedenus 1B22.20 umetoT
CyLLECTBEHHbIE OTNNYMSA B pacnpefdeneHny agpecHOro MpoCTPaHCTBA MEPEMEHHbIX B CPaBHEHWM C
[MB<2.20. MNMpu pabote ¢ npubopamu, umerowmmu NB=2.20 BO3MOXHO YTEHNE NAPaMETPOB, pasMeLLEHHbIX
no agpecam Aans MNB<2.20. B atom cnyyae, B LensX COXpaHEHWs MaKCUMarbHOW COBMECTUMOCTU, B
npoLiecce YTeHVs Npov3BoAMTCS npeobpasoBaHue CTPYKTYp AaHHbix 1B22.20 k ctpykTtypam NB<2.20, yto
MOXET NPUBOANTL K NOTEPAM 3HAYMMOMN MHOpMaLIMK

12 odusunmyemwirep dpei gaanT € p bl

Mpubop ocHalleH nHTepdencamm:

1 USB, knacc HID device;
1 COML1, nocnegoBaTtenbHbIi MHTEpdENCc RS-232 (¢ ranbBaHNYECKOW pasBs3kon);
1 COM2, onuuoHanbHbIN CMEHHbIN MHTEpMeNic, peanM3yemMblii O4HUM U3 BCTPOEHHbIX afanTepos:

0 RS-485 (c ranbBaHW4ecKon pa3BA3Kown);
0 Ethernet (c ranbBaHn4ecKkoln pa3Ba3kom).

HacTporika napameTpoB nepefayn AaHHbIX NocrefoBaTernbHbIX MHTEPEENCOB OCYLLECTBNAETCS Yepes
MeHto npubopa B pasgene « CEPBMC4 KOMMYHUKALNW».

WHTepdenc COM1 noaaepxusBaer:
1  dwusmyeckne napameTpbl Nnepegayn gaHHbIX:
0 ckopocTb 1200, 2400, 4800, 9600 6uT/C.;
0 8 6uT AaHHbIX;
o 1 crton-6ur;
O  HEeT KOHTPOIsi YeTHOCTW.

1 Jlorn4yeckme nNpoToKosbl nepegavn AaHHbIX:

0 Modbus RTU;
o0 Modbus ASCII;
o PPP.

MNP UNME Y A HIipivcnonb3oBaHun nHtepgenca RS-232 BHELLHEE YCTPOWCTBO AOMKHO obecneynBaTth BbICOKUI YPOBEHb
curHana RTS Ans nuTaHus BbIXOAHbLIX ONTPOHOB aganTepa

WHTepdenc COM2 nogaepxuBaer:

1  dwusmyeckne napameTpbl Nnepegayn OaHHbIX:
o ckopocTb 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 6uT/C.;
0 8 6uT AaHHbIX;
o 1 crton-6bwur;
O  HEeT KOHTPOIsi YeTHOCTU.

il Jlorn4yeckmne npoToKOosbl Nepenadn AaHHbIX:

0o Modbus RTU;

o Modbus ASCII;

0 Modbus TCP (Tonbko ¢ agantepom Ethernet);
o PPP.

MNP UNME Y A HIpix hcnonb3oBaHun nHtepdeirica COM2 npubop AoKEH OblTb 3anuTaH OT BHELIHEro ceteBoro Groka
nutaHus. Mpu pabote ot BCTpoeHHoW 6atapen uHTepdeinnc COM2 He paboTaeT
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[MPUME Y A HAhantep RS-485 siBnseTcs «npo3payHbiM» npeobpasoBaTenem pusnieckux MHTepgencos

[P VWME Y A HAhantep Ethernet sBnsetcs «npo3payHbiM» NpeobpasoBaTernieM PprUsnHecKUX UHTEPEENCOB Npu
CneayoLmx YCroBUsX:
1) coepnHeHune Ha TCP nopty 5001, ecnu agantep Ethernet pabotaet B pexume TCP cepsepa, 1 Ha
noprtax ¢ Homepamu 5000 n 6onee B pexume TCP knueHTa;
2) B HacTpoikax nHtepdernca COM2 gomkHa bbiTb ykazaHa ckopocTb obmeHa 115200 6ut/c

[MTP ME Y A HAhantep Ethernet aBnsetcs npeobpasoBatenem U3N4ECKUX MHTEPMEICOB U KOHBEPTEPOM NOrMYECKUX
nporokonoB Modbus TCPD Modbus RTU npu cneaytowmx ycnoBusix:
1) coeavHeHne Ha TCP nopty 502, ecnu agantep Ethernet pabotaet B pexxume TCP cepsepa, 1 Ha nopTax
¢ Homepamu meHee 5000 B pexvme TCP knueHTa;
2) B HacTpovikax nHtepdennica COM2 fomkHO ObITb yka3aHo: ckopocTb obmeHa 115200 6ut/c, npoTokon
Modbus RTU

MNP UNME Y A Hlth& yTouHeHns crnocoba MoaKoYeHnsl, PeXMMOB WCMOMb30BaHUS UM MapameTpoB paboThl aganTepoB
crneayeT obpaTtuTbCs K AOKYMeHTaUuMm Ha aganTtepsl

HacTtporika napameTpoB mHTepdenca USB He npoussogutcs. lNepefaya gaHHbIX OCYLLECTBMSIETCS B
dopmaTte nockinok Modbus RTU, nHkancynmpoBaHHbIX B NpOToKon nepegaym no USB (cm. Peanusaums
obmMeHa gaHHbIMU No uHTepdency USB).

1.3 YpoBRpOTOKONa o6MeHa

OTOT pasgen coaepxXuTt kpaTtkue cBefeHus m3 ctaHgapta Modbus. Bonee nogpobHyo nHdopmaumio
MO>XHO MONYYNUTb N3 JOKYMEHTOB, pasMeLLeHHbIX Ha canTe www.modbus.org:
1  Modbus Application Protocol;

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

Takke QaHHbLIN pas3fgen CoOepXUT CBEeOAEHMSI O HecTaHOapTHbIX YHKUMAX cTaHgapta Modbus um
HecTaHOapTHbIX PeXxnMax nepegadn gaHHbIX.

131 [ scduj BEED jfdesls s s kO

Jlornyecknn ypoBeHb MNpoTOKONa oOTBe4YaeT 3a cnocob® aocTyna K pgadHbiMm. [Mpotokon «Modbusy
onpegenseT noHatve PDU (Protocol Data Unit), He3aBucumoe OT MCMOMb3yEMOro KOMMYHMKALMOHHOMO
ypoBHs. PDU cogepxuT 2 nons: kog yHKumKn (onvHa 1 6anT) n gaHHble (anuHa He 6onee 252 6anT npu
NCnonb30BaHUN CTaHgapTHbIX yHKUMA Modbus n He Gonee 346 Gant (296 Gant gna MB<2.20) npwu
NCnonb3oBaHUN HecTaHA4apTHLIX yHKuMn Modbus).

Function code Data

PDU
< >

Coctas PDU

I'Iop,p06Hoe onmncaHme Norm4eckoro ypoBHsA npmueeneHo B pasgene PeannsoBaHHble dyHKLMM NPOTOKONA.

132 s s 3Bz dzd € Oy dztisdedr jfdeits Is 5 € 5 dzO

KOMMYHUKaLMOHHBIN YypOBEHb MPOTOKONa OTBEYaeT 3a [OCTaBky nepefaBaeMon MHGOpMaLMK Mexay
OBymsi coBMecTMMbIMM «Modbusy» ycTponctBamu. B pasnmnyHbix KOMMYHWKALMOHHBIX npoTokonax PDU
OOMONHSAETCS MONSIMW CEeTEBOW afpec, KOHTPONbHas CyMMa, 3arofioBoK U T.4., obpasdysa npu 3ToM,
noHatme ADU (Application Data Unit). [dononHuTenbHble nons TpebyioTca Ans  agpecauuw,
noeHTUMKaLMn N KOHTPONS LEeNOCTHOCTU AaHHbIX.

HesaBucumo ot KOMMYHUKaAUMOHHOIO YpPOBHA MNPOTOKOJ1a I'Ipl/l60p pa60TaeT TONMbKO B pexume
«BEAOMbIN». JTO O3HAYaET, UTO |'|pl/|60p MOXET BbIMNOJIHUTb MOCbLIJIKY TOJIbKO B OTBET HaA 3anpoC CUCTEMbI


http://www.modbus.org/
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BEpPXHEro YypoBHA. B Cllydae OTCyTCTBMA OTBeTa OT rlpM6opa cuctema BeEpPXHEro ypoBHA OOJDKHa
BbIMOJTHATb NOBTOP 3arnpoca.

MNP UNME Y A HOWazgaemoe BpeMsl Nony4yeHnss oTBeTa OT BEAOMOIO U KONMMYECTBO MOBTOPOB 3arnpoCcOoB, Mocfie KOTOPOro
MOXHO KOHCTaruMpoBaTb (PaKT OTCYTCTBUSI KAYECTBEHHOW CBSI3W C NpuMOOpPOM, 3aBUCUT OT CKOPOCTU
nepepayn n UCnonb3yeMoro r3nYeckoro kaHana cBs3n. Tak, BpeMs BbIMOMHEHWS LKA «3arnpoc OTBET»
npu nNpsiMmom coeguvHeHun no RS-232/485 n npu ucnonb3oBaHuu npoBogHoro unu GPRS mogema 6ynet
KapAvHanbHo otnuyatbes. Mpy npsmoM coeauHeHun no nHtepdenicam RS-232, RS-485 unu USB Bpems
peakunm npubopa He npesbiwaeTt 500 mc

[nsa agpecauun 3anpocoB KOHKPETHOMY NMpubopy ncnonb3yeTcs nore «CeTeBon agpec», KOTOPOE MOXET
npvHUMaTb 3HavyeHus B guanasoHe 0-255. MNpubop pearnpyeT TONMbKO Ha LOCTOBEPHble 3anpochl, B
KOTOpbIX yKasaH Wnu LuMpokoBellaTenbHein agpec 0 unn ceTeBow agpec, COBMajalowuii C CETEBbLIM
agpecom npubopa (onpegensieTcs yctaHoBkamMmu npudopa).

MNP UMNME Y A HBldIknoHeHne oT cTtaHoapTa Modbus, 3anpoc ¢ LUMPOKOBELLaTeNbHbIM CeTEBLIM agpecoM 0 TpakTyeTcs
npuBopoM Kak 3anpoc, Ha KOTopbI Npu6op AOMKEH AaTb OTBET HE3aBMCUMO OT COGCTBEHHOrO CETeBOro
agpeca. Vcnonb3oBaHue LUMPOKOBELLATENbHbIX a4pPecoB [A0MYyCKaeTCcs TOMbKO MPW MOAKMIYEHUM Tuna
«TOYKa-TOYKa»

B0o3MOXHO Mcnonb3oBaHMe Tpex CTaHA4apTHbIX pPexnMoB nepedadn gadHolx: RTU (Remote Terminal
Unit), ASCII (American Standard Code for Information Interchange), TCP (Transmission Control Protocol)
n ogHoro HectaHgapTHoro: PPP (Point to Point Protocol). Monb3oBatenb BbiGMpaeT HeobXxoaumblii
pexum nytem nogbopa obopyaoBaHUsA U KOHUIypmMpoBaHus npubopa Hapsgy C TakMMu napameTpamu
KaK:. cKkopocTb OOMeHa, ceTeBoM agpec M T.4. Bblibop wucnonbdyemoro pexuma obycnaeBnuBaeTtcs
XapakTepuctmkamm usnM4eckoro kaHana cBs3n, 0COBEHHOCTAMMU APYrMX YCTPONCTB, MOAKMOYEHHbIX Ha
WMHY AaHHbIX, TpeboBaHWsMM K ObicTpogencTeuio u T1.4. Bce ycTtporictBa, obbeguHeHHble B ceTb,
OOIMKHbI UCMOMb30BaTh OAMHAKOBbBIN PEXUM Nepedayn JaHHbIX.

1.3.21 A DU Medbus RTU»

B cnyyae ncnonb3oBaHUsA KOMMYHMKaUMOHHOrO npotokona «Modbus RTU» PDU pgononHsieTca nonamm
CETeBOWN apec U KOHTPOrbHasa Cymma.

ADU
< >

Net. Address | Function code Data CRC
PDU

A

>
ADU ansa «Modbus RTU»

CeTteBol agpec cnyxut ans agpecauun npubopa B cetu. KoHTponbHaa cymma CriyXuT Ans NPOBEPKM
LLENOCTHOCTU AaHHbIX. Mepefatollee YyCTPOMCTBO BbIMUCISAET KOHTPOSbHYIO CYMMY Hazg BCEMW MOMsiMU
MOCLISIKK, U 3aTeM pe3ynbTaT BbluMCreHUs fo6aBnseT B KOHeL Mocbinku. MpuHMMmaroLlee yCTPOMCTBO,
MOSyYuB BCIO MOCBINKY, BbIMUCISIET KOHTPONbHYKO CYMMY Kagpa Anst Bcex 6anToB coobLueHust, ncknovas
GaiiTbl KOHTPOSIbHOM CyMMbl. B cnydae, ecnu npuHsATas M BblMUCIIEHHAS KOHTPOSbHbIE CYMMbl PaBHbI,
NPUHMMAETCA peLleHne O LOCTOBEPHOCTM MPUHATOrO kaapa. B npoTwMBHOM cnyyae kKagp cuutaeTcs
HefoCTOBEPHbIM. Ecnn npmbop nony4vaeT HELOCTOBEPHbLIA Kagp, OH €ro UrHOpPUPYeT W He nocbinaeT
KaKkux-nnmbo OTBETHbLIX COOBLLEHNIA. DTO O3HAYaET, UTO CUCTEMA BEPXHENO YPOBHS HE NOSy4MT OTBETA B
TEYEHME OXMOAEMOrO BPEMEHM U MOXET caenaTtb NOoBTOP 3anpoca. Ecnv cucteMa BepXHEro ypoBHS
obHapyXnBaeT HeJOCTOBEPHbI OTBET, TO OHA MOXET BbIMNONHWUTL NMOBTOP 3anpoca.

Mpn nepenaye wucnonb3yeTcs [OBOWYHAs CUCTEMA KOAMPOBAHUS, Hayano W KOHEeL, MOCbISKu
onpegensalTca No ONUTENbHOCTU «MHTepBana TUWWHBI» - BPEMEHW, B TEYEHMe KOTOPOro He
npoucxoauno nepefadn. T.e. Kagp COOOLLEHUSI «3aKkMoYeH» Mexay OBYMS WHTepBanamu TULLWHBI.
BaliTbl coobLLEHMSA AOMKHBI NepenaBaTbCs HeNnpepblBHbIM NOTOKOM. [ANUTENbHOCTb MHTEpBana TULLIMHbI
no crangapty «Modbus RTU» onpegensetca kak 3,5 anutenbHOCTM nepegayn Gamta Ha 3agaHHOMW
CKOPOCTMW.

MNP WNME Y A HBldrkhoHeHune oT cTaHaapta Modbus uHTepBan TULIWHBLI COCTaBMSAET:
- 7,8 Mmc ansa ckopocten 9600 6MT/C U BbILLE;
- 15,6 mc ana ckopocTn 4800 6uT/C;
- 31,2 mc ansa ckopoctu 2400 buT/c;
- 62,5 mc ansa ckopoctu 1200 6ut/c



https://ru.wikipedia.org/wiki/Transmission_Control_Protocol
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B kauecTBe hyHKUUM pacyeTa KOHTPOMbLHOM cyMMbl B pexume RTU ucnonbsyetca Cyclical Redundancy
Checking (CRC16). MNpumep dyHkumn pacyeta CRC16 npuBeneH B [lpunoxenun 1, a onucaHue
reHepaumm KOHTPOSbHOW CyMMbl MOXET ObITb HarkgeHo B JOKYMeHTaUMM Ha canTe www.modbus.org.

MPUNME Y A HPekuiv RTU siBnsietcs GbICTPOAENCTBYIOLMM M 3KOHOMHBIM C TOYKM 3PEHUS MPOMYCKHOW CMOCOGHOCTM
KaHana CBsi3u, O4HaKO HaknafbiBaeT onpeaeneHHbie orpaHnYeHns Ha napameTpbl nepedayn gaHHbiX. Tak,
Hanpumep, npu cBs3u Yepe3 obopyaoBaHue, CrocoBGHOe BHOCUTL Mayabl B nepeaaBaeMblii MakeT AaHHbIX
(Hanpumep, MOAEMbI), CBSA3b MOXET OKa3aTbCA HEBO3MOXHOM

1322 ADU «Modbus ASCI I »

B cnyyae ncnonb3oBaHMs KOMMYHUKaLMOHHOro npoTtokona «Modbus ASCIll» PDU gononHaeTcs nonamm
CeTEeBOW apec U KOHTpOSbHas cymma.

ADU

d [
*

Net. Addressl Function code Data | LRC |
PDU

d -
« L

ADU ansa «Modbus ASClI»

CeTeBoMn agpec CnyxuT ans agpecauun npubopa B ceTu. KoHTponbHas Cymma CRyXuT AN npoBepKu
LEenocTHOCTM AaHHbIX. [lepepatoliee yCTPOMCTBO BbIMMCASET KOHTPOMbHYIO CyMMY HaZ BCEMMW MONAMMU
MOCbINKK, U 3aTeM pesynbTaT BblYUCNEeHUs AobaBnsaeT B KOHeL nocbinku. [prHumatoLlee yCcTponCTBO,
Mony41B BCIO MOCHINKY, BbIYUCASIET KOHTPOMbHYIO CYMMY Kadpa Ans Bcex 6antoB coobLueHus, ncknoyas
GaviTbl KOHTPONbHOW CyMMbl. B crniydae ecnv NpuHATas M BbIYMCIIEHHAst KOHTPOSbHbIE CYMMbl PaBHbI,
NPMHUMAETCS peLleHne O OOCTOBEPHOCTU MPUHATOro kagpa. B npoTuBHOM crniyyae kagp cuyuTaetcs
HegocToBepHbIM. Ecnn npubop nonyyaeT HeQoOCTOBEPHLIN Kagp, OH ero UrHopupyeT W He nocbinaet
Kakux-rmbo OTBETHbIX COOOLLEHNA. DTO O3HAYaAET, YTO CUCTEMA BEPXHErO YPOBHSA HE MOSy4yMT OTBETA B
TeYeHne OXuaaemMoro BpeMeHUW U MOXEeT caenaTtb NOoBTOp 3anpoca. Ecrnv cuctema BepxHero ypoBHS
obHapyxvBaeT HeJOCTOBEPHbLI OTBET, TO OHA MOXET BbIMOMHWUTL NOBTOP 3anpoca.

Mpn nepepadve mncxogHble OBOWYHbIE AaHHbIE KOOMPYKOTCHA. Hayano u KOHel COoOOLeHMs MOMeYeHbl
crneunaneHbIMM Mapkepamn. Havanom coobuieHns Bcerga saBnsieTcs cumson gsoetoumns «:» (0xX3A B
WwecTHaguaTtepuyHom npegcrasnerHumn). KoHLom coobLieHns Bcerga siBngeTcs napa CMMBOSOB «BO3BpaT
kapetkn» (CR) un «nepesog ctpokm» (LF) (OXxOD u OXOA COOTBETCTBEHHO B LUECTHAALUATEPUYHOM
npeactasnenunn). Kaxabin 6ant gBONYHOrO UCXOOHOMO COOBLLEHNS NnepeaaeTcs B BUAE Napbl CUMBOSIOB.
Hanpumep, 3HaueHne 27 (0x1B B WecTHaguaTepMyHOM NpeacTaBneHnn) byaeT npeacTaBneHo kak napa
cumBonoB ‘1° (Ox31 - cuMmBOnbHOE npeacTaBneHne crapwmnx 4-x outoB) m ‘B’ (0x42 - cumBoOnbHOE
npeacraeneHne mnagwmx 4-x 6utos). [lonycTumble CMMBOSbI ANS nepegayn - 3To WecTHaguaTepuyHble
cumBonbl 0-9, A-F. B kayecTtBe dyHKUMM pacdeTa KOHTPOSIbHOM CyMMbl Mcnonb3yetcsa Longitudinal
Redundancy Checking (LRC). MNMpumep dyHkuun pacyeTta LRC npuBeaeH B [Npunoxenun 2, a onucaHue
reHepaumMm KOHTPOSIbHOM CYMMbl MOXET ObiTb HangeHO B OJOKyMeHTauum Ha cante www.modbus.org.
Mpumepbl PyHKUMA nepekoouMpoBkM M3 gBouvHoro npepctaesneHus B ASCIl n us ASCIl B gBonyHoe
npegcrasnexHve npmeeaeHs! B [punoxenun 3. Hag aBonyHbIM cogepxunmbiMm Bydepa nepegaym cHadana
BbIMOSMHAETCA pacyeT KOHTPOMbHOW CyMMbl. 3aTeM OBOUYHbIE OaHHbIE BMECTE C MOSIEM KOHTPOJSIbHOM
CyMMbI nogBepratoTcs npeobpasoBaHmio B ASCII n 3aTem pesynbTaT AOMNONMHAETCS CMMBOMaMM Havana u
KOHUa kagpa.

MPUNME Y A HihdsHeim npeumyuiectsom pexuma ASCIl sBnsieTca To, 4TO nay3a Mmexay nepefjadven CUMBOMOB
COOOLLEHN MOXET OOCTUraTb 3HAYUTENBHOW BENUUMHLI 6e3 O0BHapYXeHUs OLMOKU. DTO MOo3BONSEeT
06MeHMBaTbLCA AaHHBIMU C NPUMBOPOM MO MHTepdericam, B KOTOPbIX HEBO3MOXHO COBMIOCTY BPEeMEHHbIE
COOTHOLLEHUSI B MepeaaBaemMoM MOTOoKe AaHHbiX. OAHAKO 3TOT PEeXUM SABMSETCA MeHee 3KOHOMHBLIM Mo
cpaBHeHuto ¢ RTU, T.k. kaxapl 6anT AaHHbIX TpebyeT nepenayn asyx ASCII cumBonos

1323 ADUMagdbusTCPEé

B cnyyae wucnonb3oBaHMs KOMMYHUKauuoHHoro mnpotokona «Modbus TCP» PDU pgononHsetcs
3aronoskom MBAP (MODBUS Application Protocol), cnyxawmm gns naeHtucgpumkaumm.


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 crniegytoLume nons:

1 WpeHtudukaTtop 3anpoca (anvHa 2 G6anTta). 3anonHseTcs cucTeMorn BepxHero ypoBHsi. Konupyetcst npubopom
13 3anpoca npwv BbINOMHEHUN OTBETA;

1  WpeHtudukaTtop npoTtokona (anvHa 2 6aiTa). [lomkeH 6biTe paBeH 0;

1 OnuHa coobuweHns B Gavitax (onuHa 2 6anTta). JomkHa 6biTb paBHa anvHe PDU + 1;

1 CereBow agpec npubopa (anvHa 1 6anT). 3anonHsieTca cucTeMo BEpXHEro YpoBHsi. [pu BbINONHEHUN OTBETA
NprMbopoM 3anonHsAEeTCH B COOTBETCTBUM C €0 HACTPOWKOMN.

[ByxGaiiTHble Noss 3arofoBka NepeaalTcs B NOPSAKE CHaYana ctapluui, 3ateM Miaglunii 6ainT.

1.3.24 ADUPRP»

Pexnm nepegavn aaHHbIX PPP aBnsaeTtca HeCTaHOapTHbIM 1 NO3BONAET peann3oBaTtb obmeH AaHHbIMU C
©onee BbICOKON nomMmexo3alueHHOCTbIO B CpaBHEHUN C UCNOMb30OBaHNUEM CTaHOAPTHLIX PEXNMOB.

B cnyyae ncnonb3oBaHWs KOMMYHUKALMOHHOrO npoTtokona «PPP» PDU gononHseTcsa nonsmMu ceteBomn
afpec N KOHTPOrbHas cymMmma.

ADU
< >

Net. Address | Function code Data CRC

PDU
< >

ADU gnsa «PPP»

CeTteBol agpec cnyxut ans agpecauumn npubopa B cetu. KoHTponbHas cymma CrnyxuT Ans nNpoBepKu
LLENOCTHOCTU AaHHbIX. Mepepatollee yCTPOMCTBO BbIMUCISAET KOHTPOSbHYIO CYMMY Hazg BCEMW MOMsiMU
MOCLISIKW, U 3aTeM pe3ynbTaT BbluMCreHUs [obaBnsieT B KOHeL, nocbinku. MpuHUMatoLlee yCTpORCTBO,
MOMyYnB BCIO MOCLINKY, BbIYUCISIET KOHTPOMbHYK CYMMY Kagpa ans Bcex 6anToB coobLleHuns], NCKNoYast
GaviTbl KOHTPOSIbHOM CyMMbl. B cnydae, ecnu npuHsATas M BblMUCIIEHHAS KOHTPOSbHbIE CYyMMbl PaBHb,
NPUHMMAETCSA peLleHne O LOCTOBEPHOCTM MPUHATOrO kagpa. B npoTwuBHOM cnyyae kagp cumTaercs
HefoCTOBEPHbIM. Ecnn npubop nonyyaeT HeLOCTOBEPHbLIA Kagp, OH €ro UrHOPUPYET W He nocbinaeT
KakuxX-rnbo OTBETHbIX COOOLEHNN. DTO O3HAYaET, UTO CUCTEMA BEPXHErO YPOBHSA HE MOSy4yMT OTBETa B
TEYEHME OXMOAEMOro BPEMEHM U MOXET caenaTtb NOoBTOP 3anpoca. Ecnv cuctemMa BepXHEro ypoBHS
obHapyXnBaeT HeJOCTOBEPHbI OTBET, TO OHA MOXET BbIMNONHWUTL NMOBTOP 3anpoca.

Vicnonb3yeTcs ABOMYHAs cucTeMa KOQMPOBAHWS, Hayano M KOHeL, MOCLINKU MOMeYeHbl creunanbHbIMU
Mapkepamn. Havanom coobuieHus Bcerga siBnsieTcs cMMBON ¢ kogoM OX7E (B wecTHaguaTtepuyHOM
npegcrasnexHumn). KoHuom coobLeHns Bcerga sBnsieTcd cMmBon ¢ kogom Ox7F (B wecTHaguaTtepuyHOM
npegcraenenvmn). Ecnv BHyTpM coobLLEHMS BCTPEYalOTCA CUMBOMbI Hadana CoobLeHusl, KoHua
coobLieHmns, cumBonbl ¢ kogom 0x7D (B WwecTHaguaTepuyHOM MpeacTaBieHnun) UM CUMBOSbI C KOOOM
MeHee O0x20 (B LWecCTHagUaTEPUYHOM TMpenCTaBfieHUN), TO TaKMe CUMMBOJSbl 3aMEHSOTCA Napow
CMMBOJSIOB: CUMBOJT C kogoM OX7D u cvMMBON U3 COOBLLEHUS C MHBEPTMPOBAHHbIM 6-biIM GuTOM (Hag
CVMMBOJIOM HaZ0 BbINOMHWUTL NOBUTOBYIO ONepaLmio UCKITYatoLero unm co 3HadeHmem 0x20).

MPUUMEY A HPeknuin PPP couyetaeT B cebe ObicTpopencTtBue pexmma RTU c ycTonumBocTbio pexuma ASCI k
BPEMEHHbBIM WCKaXEHWsSIM Mocblnaemblx cooblieHuin. Mcnonb3osaHne CRC16 penaet obMeH AaHHbIMU
6onee ycTonumBbiM B cpaBHeHuu ¢ pexxumom ASCII, rae ncnonbsyetcst LRC.

B kauvecTtBe hyHKUUM pacyeTa KOHTPONbHOW cymmbl B pexxume RTU ucnonesyetcsa Cyclical Redundancy
Checking (CRC16). lNpumep cyHkuum pacdyeta CRC16 npuBegeH B [lpunoxernun 1, a onucaHue
reHepaLum KOHTPOIBHOW CyMMbl MOXET ObITb HaNAEHO B JOKYMEHTaLMn Ha cante www.modbus.org.



http://www.modbus.org/
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2 Peanunus3soBa@WHmwiKLNKMN NPOTOKOIIaAa
21 @y H kwModbus 03 (0x03) (Read Holding Registers) n 04 (0x04) (Read Input Registers)
CDyHKLI,l/IVI npegHa3Ha4vyeHbl AnAa 4YTeHna OBOUYHOro cogepXmMmMoro wectHaguatunpa3pAaaHbiX perncTtpoB

npubopa. Otnuume dyHkumMn 0x04 ot 0x03 B TOM, YTO OHa NPUMEHSETCA ONSA YTEHWs MapameTpoB,
HeZOCTYNHbIX NS 3anncu. B obLuem Buae CTpykTypa 3anpoca U OTBeTa UMEET CreayoLwmn BUA:

PDU 3anpoca PDU oTtTBeTa 6e3 o PDU oTBeTa rmpwu
Mone Mone Mone
PyHKuma 0x03/0x04 ®yHkumsa 0x03/0x04 PyHkLUmA 0x83/0x84 (ycT. cTapLumii 6ut)
HavanbHbIi agpec (ctaplumin 6ainT) KonnuyecTtBo 6aiiT faHHbIX B OTBETE Kop owmbku
HavanbHbIi agpec (Mnagwmii 6anT) 1-bIh perncTp (cTapunin 6antl)
[nsa vHdopMypoBaHua BeayLLero o ToM, YTo
KonunyectBo pernctpoB (ctaplumnii 6anT) 1-bIh perucTp (Mnagwimii 6anT) onepauusi He BbIMOSIHEHA UK BLINOMHEHA C
. " owmbkon, npubop ycTaHaBnMUBaeT CTapLunii
KonnuecTBo pernctpoB (MnaaLwmn 6anT) BaniTtel peructpos 2,3...N 6uT nonms  «OyHKUMA» B oTBeTe. Bai,
) cnepylowmnii 3a nonem «dyHkums», Gynet
Mone Data PDU coaepxwuT nons: B cnyvae ycnelwHoro BbIMOMHEHWSI B OTBETE comepkaTb Kof OWWBKA (3HAYEHMs KOAOB
B ; NpUCYTCTBYET COAEPXKMMOE  3anpoLUEHHbIX olmbok npueeaeHs! B Mpunoxenun 4).
1 «HavanbHbI aapecy», ykasbiBatoWwwi, ¢ pervcTpos. MNMone «KonnyecTtBo 6aiT AaHHbIX
KaKkoro pernctpa HaunHatb YTeHune; B oTBeTe» OydeT paBHO  KONM4ecTBy
1 «KonunuecTtBo pernctposy, 3anpoLUEHHbIX PEerncTpoB, YMHOXEHHOMY Ha
yKasblBatoLLiee, CKOJIbKO PErncTpoB nBa. [MpoyntaHHOe codepXumMoe perncTpos
cnegyeT npoynTaTth. HaunHaeTcs ¢ Galita, cneayoLlero 3a nonem

«KonnyecTBo 6aiT faHHbIX B OTBETEY.

2.2 @y H K uMoabus 16 (0x10) (Write Multiple Registers)

dyHKUMS nNpedHasHayveHa Anst 3anncyu OBOWYHOTO COAEPXKUMOTO LUecTHaauaTupaspsaHbiX perncTpoB

npubopa.
PDU 3anpoca PDU oTBeTa 6e3 o PDU oT1BeTa npwu

Mone Mone Mon
DyHkuma 0x10 ®yHkums 0x10 ®yHkums 0x90 (ycT. cTapumin 6uT)
Hau-biii agpec (cTapLuwii 6aiT) Hau-bii agpec (cTaplumii 6anT) Kop owmbku
Hau-biii agpec (Mnaawwuin 6anT) Hau-bii agpec (Mnagwwi 6anT) [115 MHOPMMPOBAHNS BEAYLLEND O TOM, UTO
Kon-Bo per-oB (cTapLumii 6awT) Kon-Bo per-oB (cTapLuwuin 6aiT) onepauust He BbIMOMTHEHa UMW BbINOMHEHA C

o . owwnbkoi, npubop ycTaHaBNMBaEeT CTapLUMii
Kon-BO per-oB (MnagLwwi 6aiT) Kon-Bo per-oB (MnaaLwwii 6an) 6uT nons «DyHkuus» B oTBeTe. Bailr,

cnegylowuin 3a nonem «®dyHkumsi», GyneTt
cogepxaTb kof OWMBKM (3HaYeHust KodoB
owmbok npueeaeHs! B [punoxeHuu 4).

Kon-Bo 6aiiT ans 3anvcu
A B cnyyae ycnewHoro BbinonHenns PDU

1-bIA perncTp (cTapLumii 6anT) oTBeTa COAEPXWT KOMMUI0 NepBbiX NATK BanTt
PDU zanpoca.

1-bIii perncTp (MnagLwmii 6anT)

BanTel per-os 2,3...N

MNone Data PDU 3anpoca cogepXxuT nons:

1 «HavanbHbIN agpec», ykasblBatoLwmn, ¢
KaKoro perucrpa Ha4yvMHaTh 3anuchb;

1 «KonnuyecTBo pernctpos»,
yKasblBatoLLiee, CKOSIbKO PErMCTPOB
cnepgyeT 3anvcarb;

9 «KonnyecTBo GawT Ana sanucuy;

91 3HaueHus 3anucbiBaeMbIX PEFUCTPOB.

23 @y HKUuModbus72(0x48) «PacwnmpeHHas 3anucb WU UYTeEeHWUE per u
(Extended Preset And Read Multiple Regs With Numbers)

[aHHas yHKUMS BLINOMHAET MOCnefoBaTeNbHY0 3anncb W YTEeHUME  ABOWYHOIO COAEPKUMOrO
LWecTHaguaTMpaspsagHbix pernctpos npubopa. O6beguHseT B cebe BO3MOXHOCTU cpyHKumn 0x03 n 0x10,
MO3BONSAS BbINOMHUTL 3anNUCh U YTEHWE 3HAYEHWUIA PETMCTPOB 3a OAMH 3anpoc. Takke eCcTb BO3MOXHOCTb
KOHTpONMpoBaTb NOPSIAKOBbLIA HOMEP 3anpOCOB Y OTBETOB.

MPUNME Y A Htaktda ¢yHKkuMS SBRNsSieTCs HecTaHOapTHoW dyHkumen Modbus, npedHasHadeHa Ans yBENUYEHUs
3(pHEKTUBHOCTU U HadeXHOCTM obMeHa AaHHbIMU. OTnuyaeTcs OoT cTtaHgapTHon dyHkumn Modbus 23
(0x17) Read/Write Multiple registers: 1) BO3MOXHOCTbO paboTbl ¢ BydepoM AaHHbIX Gonbluero pasmepa;
2) BO3MOXHOCTbIO KOHTPOSIA NOPSAKOBOro HoMepa 3anpoca B cepumn
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Yacto npun nonyyYeHun OaHHbIX U3 r|p|/|60pa Tpe6yeTc;| JenaTtb napHble 3anpochbl: 3arnnucb pPerncTpos,
3aTeM 4YTeHUEe pPEerncTpos. [aHHas beHKLI,VIﬂ Obina peann3oBaHa B LUeENAX 3KOHOMUU KoIn4ecTBa
3arnpocos npu BbIMOJIHEHNUN 3AMNMUCKU N YTEHUA PErnmcTpoB, CBA3aHHbLIX MO CMbICI1Y. Harlpl/lmep, npn YTeHnn
apxmBoB an60pa CHa4dana Tpe6yeTc9| yCTaHOBKa Tuna apxmeBa U AaTbl N4 NOUCKa B apxXxuBe, a 3atemM
HenocpeacTBeHHO YTeHME OaHHbIX.

Vcnonb3oBaHue AaHHOM hyHKUMM Hambonee onpaBgaHHO Npu paboTe Mo KaHanam CBSA3M, CNOCOOHbIM
BHOCUTb BPEMEHHbIE 3aepXKkn B nepegade nHdopmaumm (GSM, GPRS mogemsl 1 T.1.). B none 3anpoca
nepegalTcsa agpeca 1 3HavyeHus 3anvcbiBaeMbIX PErMCTpOB, a Takke agpeca M KONUYecTBO PerncTpos
Ans yteHus. Mpu 3ToM NpubOOpOM cHavana BbIMOMHSETCS onepauus 3anncy 3HayYeHu perncTpos, a
3aTeM 4yTeHue. PesynbTaT BbINOMHEHUA AaHHOW (PYHKUMW aHarormyeH BbINOMHEHUIO OBYX 3arnpocoB:
CHavyana c cyHkumen 0x10, a 3atem c cpyHkumen 0x03. OpgHako, ecnu B MpoLecce BbIMNOMHEHUSA
onepauun 3anvcu perucTpoB BO3HUKNA owwunbka, To Npubop Bo3BpallaeT kof owunbku, He npucTynas K
YTEHUIO PErMCTPOB.

(DyHKLI,I/Iﬂ Nno3BONAET BbINOJTHUTE TaKXe 3anncb perncrtpos 0e3 4YTeHus1, Unu YTeHune pernmcTpos bes
npe,qaapMTeanoﬁ 3anucu. B nepBoM cCliy4ae KONM4YeCcTBO PEerncTtpoB Ona 4YTeHuA yCTaHaBliMBaeTCA B
HyIb, a BO BTOPOM Cllydae B HyJllb yCTaHaB1MBaE€TCA KONMMYEeCTBO 3anncbiBaeMbIX PEermcTtpoB GanT.

3anpoc coaepXxuT none NopsaKoBOrO HOMepa MTepauuu, KOTopoe BOo3BpallaeTcs NpubopoM B OTBETE.
MporpaMmMHOMY OBecneyeHnio BEPXHEro YPOBHA Mpy OTNpaBKe Kaxkaoro Crieaytollero 3anpoca
PEKOMEHOYEeTCH U3MEHATb 3HaYeHUe MopsAOKOBOro HoOMepa, a Npu MonyyYeHUn oTBeTa, KOHTPONMpPOoBaThb
coBrnafieHne 3Ha4YeHuii nornen NOpsAKOBOro HOMepa B 3amnpoce 1 oTeeTe.

MNP UMNME Y A HHKbhrdons nopsakoBoro Homepa 3anpoca/oTBeTa O4YeHb Morie3eH Torda, Korda MoXeT ObiTb HapylleHa
€CTeCTBEHHasi MOC/eA0BaTENbHOCTL 3anpocOB M OTBETOB. Hanpumep, Mpu MCMONb3oBaHUW KaHana
nepegaun GPRS naysbl Mexgy OTNpaBKoOil 3ampoca M Mofy4YeHWeM OTBETa MOryT MMETb O4YeHb
CYLLECTBEHHYIO BenuuuHy. He poxpaBwuch OTBeTa Ha mepBbi 3anpoc (3anpoc A), nporpammHoe
obecrneyeHne BEPXHEro YpOBHS MOXET NocnaTb MOBTOPHLIA 3anpoc (3anpoc A). B aTOT MoMeHT nocrie
ANuTenbHOW 3adepxkku OyaeT nosydeH OTBET Ha MepByld MonbiTKy 3anpoca A W nporpammHoe
obecneyeHre MoLsIeT criedyowmi, Apyror no cMeichy 3anpoc (3anpoc B). B oTBeT Ha 210 GyaeT nomnyveH
OTBET Ha BTOPYIO MOMbLITKY nepsoro 3anpoca (3anpoc A). Ecnv He KOHTponMpoBaTh MOPSAKOBbLIN HOMEP
3anpoCcoB M OTBETOB, TO MOJSTyYEHHbIN OTBET (OTBET Ha 3anpoc A) MOXET BbiTb MHTEPNPETMPOBaH Kak OTBET
Ha BTOpoi 3anmpoc (3anpoc B), xoTd, MO CyTM, OH WM He SBrAeTCA. Takue HapylueHus
rocriefoBaTeNibHOCTEN MOTYT NPUBOANTL K OLUIMBKaM.
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PDU 3anpoca

PDU oTtBeTa 6e3

0o

PDU oTBeTa npwu

Mone

Mon

Mone

DyHKuma 0x48

PyHkums 0x48

PdyHKkumsa 0xC8 (ycT. cTapLumin 6uT)

Hau-bivi agpec ans yteHus (ct.6anT)

Kon-Bo 6aiT gaHHbIX B oTBETE (CT.6aifT)

Kop olwmbku yteHus

Hau-bivi agpec ans yteHuns (mn.6anr)

Kon-Bo 6aiT gaHHbIx B oTBETE (MN.6aiAT)

Kop owmbku 3anncu

Kon-Bo per-oB Ans 4YteHus (cT.6amnT)

Howmep 3anpoca (cT.6aiT)

Homep 3anpoca (cT.6aiiT)

Kon-Bo per-oB Ans 4YteHus (mMn.6anT)

Howmep 3anpoca (mn.6aiT)

Homep 3anpoca (mn.6aiT)

Hau-biii agpec ans 3anvcwu (cT1.6amnT)

1-bin peructp (cT.6ainT)

Hau-biii agpec ans sanvcu (mMn.6anT)

1-bIh perncTp (Mn.6anT)

Kon-Bo per-oB Ans 3anvcu (cT.6anT)

BanTel per-os 2,3...N

(
Kon-Bo per-oB ans 3anvcu (mMn.6ant)

Kon-Bo 6ant ans 3anucu (ct.6anT)

Kon-Bo 6aint ans 3anucu (mn.6awr)

Homep 3anpoca (cT.6aiT)

Homep 3anpoca (mn.6air)

1-bIfi perncTp Ans 3anucu (cT.6anT)

1-bIfi pernctp Ans 3anucu (Mn.6anT)

Baritel per-os 2,3...N

Mone Data PDU 3anpoca conepxut nonsi:

9 «HavanbHbIN agpec Ansa YTeHns»,
yKa3sblBaloLLMIA, C KaKkoro permctpa
HauMHaTb YTEeHVeE;

1 «KonnuecTBo perncTpoB Ans YTeHUs»,
yKasblBatoLLiee, CKOJIbKO PErMcTpoB
cnegyeT npounTaThb;

1 «HavanbHbI agpec Ans sanucuy»,
yKa3sbIBaloLLMIA, C KaKkoro permctpa
HauMHaTb 3anuchb;

1 «KonnuyecTBo peructpoB ans 3anvcuy,
yKasblBatoLLee, CKONbKO PernctTpos
crnepyet 3anucarb;

9 «KonuyecTBo GawT Ana 3anucuy,
yKasblBatoLLee, CKONbKO PerncTpos
crnepyet 3anucarb;

1 Homep 3anpoca B cepuu onsa
naeHTuduKaLmm otTeeTa;

1 3HayeHus 3anncbiBaeMbIX PEFMCTPOB.

B cnyvae ycnewHoro BbIMOMHEHWSI B OTBETE
NpUCYTCTBYeT COAEPXMMOe  3anpoLLEHHbIX
peructpoB. MNone «KonunyectBo 6aiT AaHHbIX
B oTBeTe» OydeT paBHO  KONM4YecTBY
3anpoleHHbIX Ha  YTeHWe  perncTpos,
YMHOXeHHOMY Ha  gea. [lpouuTaHHoe
codepXvVMoe  perucTpoB  HauMHaetcs ¢
Gaiita, crneaywoulero 3a mnagwum 6antom
nons «Konuyecteo 6anT AaHHbIX B OTBETE» U
3akaH4MBaeTcs nocnegHum 6Gavitom PDU.
Mone «Homep 3anpoca» B OTBETE OOIHKHO
coBnagate C MNOPSAKOBbIM HOMEPOM B
3anpoce.

Ana vHdopMypoBaHUA BeAyLLEro O TOM,
4YTO oOnepauusi He BbINOMHEHA UMK
BbINOMHEHa c oLmnbKow, npubop
ycTaHaBnuBaeT  cTapwuii  6ut  nons
«DyHKUMA» B oTBeTe. BaiTbl, cnegytowime
3a nonem «®PyHkuua», OyayT copepxatb
koAbl  OWWMBKM  YTeHns 1 3anvcu
COOTBETCTBEHHO (3Ha4YeHusi KOAOB OLUNGOK
npuBegeHsl B [punoxenun 4). [Mone
«Homep 3anpoca» B 0TBeTe [OMKHO
coBnafate C MOPSAKOBbIM HOMEPOM B
3anpoce.

MNP WME Y A HEeu He TpebyeTcs BbINOMHATL YTeHUE, TO nosie «KonuyecTBo perucTpoB AflA YTEHWSI» yCTaHaBMnMBaeTcs
B 0. Ecnim He TpebyeTca 3anuck, To nosist «Konu4ecTBo perncTpoB Ans 3anucn» 1 «KonuyecTso Gant ans
3anucu» yctaHaenuealoTcs B 0 1 Nosie 3HaYeHN I 3anmcbiBAEMbIX PEFUCTPOB OTCYTCTBYET.
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Hwxe npueeneH dopmat PDU ang 3anucu 2-x pernctpos, HaumHas ¢ 8550-ro n uTeHne 2-x peructpos

Ha4mnHasa c 28-ro:

Ne 6aliTa
3anpoce

HavnmeHoBaHuMUe nond

Mpunmep 3HahexgHM

1 PyHKUMS 0x48
2 HavanbHbI agpec YTeHus (cTaplumin 6anT) 0x00
3 HavanbHbI agpec YteHust (Mnagwmin 6awnT) 0x1C
4 Konn4yecTtBo pernctpoB Ans YTeHus (ctapuuin 6anT) 0x00
5 KonnyecTtBo pernctpoB Ans YTeHus (mnagiiuni 6anT) 0x02
6 HavanbHbI agpec 3anucu (ctapuii 6anT) 0x21
7 HavanbHbii agpec 3anucu (Mnagwuii 6anT) 0x66
8 KonnyecTtBo pernctpoB Ansi 3anucu (ctaplumin 6anT) 0x00
9 KonnyecTtBo pernctpoB Ans 3anucu (Mnaglunii 6anT) 0x02
10 KonuyecTtBo 6ant ans 3anucu (ctaplumnii 6anT) 0x00
11 KonudyecTtso 6anT ans sanncu (Mnagwmun 6anT) 0x04
12 MopsakoBbIN HOMep 3anpoca (cTapLunii 6awT) 0x00
13 MopsiakoBbIi HOMep 3anpoca (MnagLwunn 6anT) 0x01
14 1-bIvi perncTp Ans 3anucu (ctaplumin 6anT) 0x00
15 1-bIvi perncTp Ans 3anucu (Mnaglwvin 6an) 0x00
16 2-0¥i perncTp ans 3anucu (ctapwui 6anT) 0x00
17 2-01 perncTp Ans 3anucu (Mnagwmn 6ant) 0x00

B cnyyae ycneluHoro BeinonHeHus PDU oTeeTa npuGopa 6yaeT uMeTb crieaytoLyto CTPYKTYpY:

Ne 6aiiTa
3anpoce

HavnmeHoBaHuMe non4

Mpumep 3HahexHM

1 PyHKUVMSA 0x48
2 KonuyecTtBo 6anT AaHHbIX B 0TBETE (CTapLumni 6anT) 0x00
3 KonuyectBo 6anT AaHHbIX B 0TBETE (Mnagwui 6anT) 0x04
4 MopsiakoBbIN HOMep 3anpoca (cTapLunii 6aiT) 0x00
5 MopsiakoBbIN HOMep 3anpoca (Mnaawmin 6anT) 0x01
6 1-bIi perncTp (cTapLunin 6anT) 0x00
7 1-bI perncTp (Mnaawwii 6anT) 0x00
8 2-01 perucTp (ctapLumin 6ainT) 0x00
9 2-o1 perucTp (MnagLwmmn 6anT) 0x00

B cny4ae HeycnelwHoro BbinonHeHus PDU oTeeTa npubopa 6yaet nveTtb creay

IOLLYHO CTPYKTYpPY:

Ne 6aiiTa
3anpoce

HanvwmeHoBaHwMe nons

Mpumep 3HahexgHM

1 PyHKUWS (yCTaHOBMEH cTapLumin 6uT) 0xC8
2 Koa oWwmnbKM YTeHus Code
3 Koa owmnbku 3anvcu Code
4 MopsiakoBbIN HOMep 3anpoca (cTapLumnii 6awT) 0x00
5 MopsiakoBbI HOMEp 3anpoca (Mnagwunn GanT) 0x01
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3 OpraHunmsauma pgocTtTyna K [AaHHGLbBM

3.1

3.2

Mcnonb3yeMble TUMBbY @/BHBEHBEKKE 0603 HauYeHNS

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

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

unsigned short — 6e33HakoBoe Liernoe vncro (16 6ut);

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

unsigned long — 6e33HakoBoe Lenoe yucro (32 éuta);

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

unsigned __int64 — 6e33HakoBoe Lienoe 4ucro (64 outa);

signed __int64 — 3HakoBoe Lenoe yucro (64 outa);

float — BelLleCTBEHHOE 4YMCIO OAMHAPHOW TOYHOCTU (32 GuTa) C NnaBaloLlelrt 3ansiTol, COOTBETCTBYHOLLEE
cTtaHgapTy «|EEE 754y,

double — BeleCTBEHHOE 4MCNO OBOMHOM TouHOCTM (64 GMTa) C NnaBaroLlen 3ansiTo, COOTBETCTBYHOLLEE
ctaHgapTy «|EEE 754y;

bit field — 6uToBOE none. lNpumeHsieTCcs korga BHYTPU OOHOTO WM HECKONMbKUX 6anT pasHbiMKM BuTamu unu
rpynnamm 6UTOB KOQUPYETCA pasnuyHasi no cMbicny uHgpopmaums. Ecnm B nosicHeHmsx 3anncaHo «but NeOy,
TO MMeeTcs BBMAY Camblid Mnagwuin 6wt GawnTa; «but Nel» - 6uUT, cnegyrolwmin NO CTapLUMHCTBY 3a CambiM
Mragwum; ..., «but Ne8» - camblii ctapumii 6ut, «but Ne9» - camblin mnagwmuii 6uUT cnepytowero 6anTa u T.4.
ABnserca nonHbIM aHanorom GUTOBbIX NoMe A3bika NporpamMmupoBaHusa CU;

1 [N] — maccuB 13 N anemeHToB. Hanpumep, 3anuncb «unsigned char[4]» o603Ha4aeT maccuB 13 4-x afieMEHTOB
TMna unsigned char;

RO — goctyn Tonbko Ha yYTteHue (read only);

R/W — goctyn Ha yTeHue n 3anucek (read/write);

R/W* — goctyn Ha yTeHue u 3anuck (read/write). 3anucb paspelueHa TONMbKO Mpu 0COBbIX YCNOBUSAX, KOTOPbIE
OyayT creuunanbHO OroBapuBaTbCs;

(1) — pasmep ona 6GuTOBOro Nons ykasaH B KOnmM4ecTse ouT;

A4 — apxmB yacoBoW;

AC — apxvB CyTOYHbIN;

AM — apxmB MECHAYHbIX;

AW — apxuB UTOroBbIN;

AVB/[ — apxuB n3amMeHeHun 6a3bl JaHHBbIX;

AAC — apxvB agMMHUCTPATUBHbLIX COObLITUIA;

All — apxvB OMarHoCTuK,;

TB — TennoBow BBOA;

Ol — gononHWUTenbHbIN NapameTp;

B - Bepcusa BCTPOEHHOIO NporpamMmmMHoOro obecneyeHms;

AB - Bepcust annapatHoro obecneyeHuns;

B[] - 6a3a gaHHbIX HACTPOEYHbIX MAapaMETPOB;

NTp — Homep TpyGbl, M3mMeHsALWwMIca B aunanasoHe 0+6 ans MNMB=2.20 n 0+5 gna MNB<2.20;

NTB — HOMep TennoBOro BBOAA, U3MeHsALWMIAcA B AnanasoHe 0+2 gna MNMB=2.20 n 0+1 ans MNB<2.20;

Ng — HOMep kaHana U3MepeHusi pacxoaa, U3meHsiioLwuiicsa B gnanasoHe 0+6;

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

HC - HewTaTHaga cutyaums;

[B - 0BYXNO3MLMNOHHBIN BXOS;

V — obbewm;

P — naBneHue;

t — Temneparypa;

Q — Tenno;

h — sHTanbnus;

Go - 06bEeMHBbIN pacxos;

GM - MaccoBbIi pacxos;

® - TennoBoW NOTOK,;

Px - naBneHne xonoaHon BoAbl;

tx - TemMnepaTypa XonoaHoW Boabl;

hx — sHTanbLNWsi XonoaHoOW BoAkl;

dt - pasHocTb TemnepaTyp;

tHB - TemnepaTypa Hapy>KHOro BO34yXa;

= = =4 =4 =88 _a_8_98_8_29

E ]

A=A A a8 _0_0_8_0_2_2_0_82_4_-92_2_24_-9_92_°_-9_9_92_9_9_99_-49_92_-°_-4°-2°

PermMcTpoBbLIAN pgocTyn U XapakKTepuUCTUWKWUW napamMeTposB

HocTyn k napameTpaMm npuGopa peanv3oBaH Yepe3 YHKUUM YTEHUSS U 3anucyu pPerucTpoB —
nepemMeHHbIX, MMeKLMX TuUN LecTHaguaTupaspsagHoe 6essHakoBoe LUenoe. [lpu  opraHusaumu
perucTpoBoro [JocTyna [JenaeTcs [AOrMylleHue, 4YTO BCe MHoroobpasHble CTPYKTYpbl [OdaHHbIX
pacronaraloTcsl B NamsiTh, 3NieMeHTapHON AYeliKo KOTOpON SIBMAETCA OAMH LUeCTHaAuaTMpaspsiaHbIi
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3.3

peructp Tuna «06e33HakoBoe Lernoe». PUanyeckn OaHHble MOrYT HaxOAWUTbCS B COBEPLUEHHO pasHbIX
y4yacTKkax namstv npubopa n gaxe B pasHbIX TUNax Nnamsatv (onepaTvBHasi, SHEProHe3aBMcMMas u T.4.),
HO ONS CUCTEMbl BEPXHErO0 YPOBHSA [aHHble «BbIMMAAAT» Kak eANHOe afpecHOe NpoCTpaHCTBO. B aTtom
cnyyae Bce AOOCTYMHble AaHHbIE MOXHO NpeacTaBUTb Kak MaccuB LUeCTHaaLaTupaspsiaHbIX perucTpos,
KaXXObIl M3 KOTOPbIX XapakTepu3yeTcs HOMEepOM B MaccuBe (Janee agpecom). Kaxabii napametp
npmubopa MOXeT 3aHMMaTb 4acTb PErncTpa, BECb PErUCTP LENUKOM WM HECKOITbKO PErncTpoB. Takum
obpa3oM, napameTp XapaKTepuayeTcsl COOCTBEHHbIM TWUMOM UM pPacrofioXEHMEM BHYTPU MaccuBa
perncTpos.
MopAaoOK XpaHeHUS U nepepgadynm 6alkT [JaHHDBbBX

[Onsa yTeHuss M 3anucu peructpoB B cTangapte «Modbusy» npegycmoTpeHbl cneuumanbHble YHKLNK,
KOTOpblE ONEepUpyrT COAEPXKMUMbIM LLEeCTHaALaTUpaspaaHbIX PErncTpoB. AT yHKLUU npegnonaratoT,
4YTO NMpUBOP XpaHMT OaHHble TOMbKO TUMNa LecTHaguaTupaspsgHoe Ge33HakoBOe Lenoe U HUYEro He
«3HaKT» O TeX TUnax AaHHbIX, KOTOPbIMU OEUCTBUTENbHO MpeacTaBreHbl napameTpbl npubopa. Takum
obpas3omM, norny4yaeTtcs, YTO B NpMbOpPe AaHHble XpPaHATCHA B HEKoeM ucxogHom dopmate, a nepegarTcs
no cetu B Buae Habopa LlecTHaguaTMpaspsgHbix peructpoB. [pu nepegaye AaHHbIX, Yelr pasmep B
ncxogHom dpopmate npe.biwaeTr 16 6ut (long, float, double n T.4.), UCNONbL3yOTCS HECKONbKO
nocrieqoBaTenbHbIX perncTpoB. [pu 3TOM MNagline cnosa NepeaarTcs B NEPBYIO oYepeb, cTaplive - B
NOCNEeaHIoH.

MNP WME Y A Hh& dpeobpa3oBaHus k nopsaky GaiT, ecTecTBeHHoMy Ansl nnatdopmbl PC, Tpebyetcs Ans Kaxkporo
NPOYMTaHHOr0/3aMNUCLIBAEMOro PErNCTPa UBMEHUTL MOPAAOK GanT

Mpumep pasmelleHns gaHHbIx ang tuna long (MSB-most significant byte, LSB-least significant byte):

3.4

B3 B2 Bl BO
MSB LSB
PeruncrTp PernmcTtp AO PermcTtp Al
Mopspok nep nepBbIn nocnegHun
Bant B1 BO(LSB) B3(MSB) B2
Mpumep pasmelyeHnsa gaHHbix ansa Tmna float:
B3 B2 Bl BO
SEEEEEEE EMMMMMMM MMMMMMMM MMMMMMMM
Perwncrp Per n@a@ p Permdéaip
Mopsapok nep nepBbI nocnegHun
BanTt B1 BO(LSB) B3(MSB) B2
Mpumep pasmelleHnsa gaHHbIxX ans Tuna double:

B7 B6 B5-B1 BO
SEEEEEEE EEEEMMMM MMMMMMMM MMMMMMMM
Perwncrp Per n@&@ p Permd@ip| Per ndzp Per mn@adp

MopsAaAOK ne| nepsbi nocnegHuin
BaitT B1 BO(LSB) B3 B2 B5 B4 | B7(MSB) B6
CywecTBytlWwWne TUNb 3HAYEHUNA U TepMUHONOT UA

MapameTpbl NpMGopa MOXXHO pasnenuTb Ha criedytoLime TUMbI:

1 Texywue;
1  ApxuBHble;
1 Hactpoiku.
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TeKyu.wle AaHHble JONOJIHUTENIbHO TEPMWNHOJTOTMYECKN NoApa3fenAaAl0TCA Ha:

1 Tekywue MrHOBEHHbIE;
1 Tekywwue utoroBble.

Moa TeKyWWUMM MrHOBEHHBIMW [OaHHLIMW MOHUMAKTCA WU3MEPEHHbIE WU BblYMCIIEHHbIE MapameTpbl,
TaKue Kak TeMneparypbl, AaBrneHusl, pacxodbl TENNOHOCUTENS, TENNOBO NOTOK, Pa3HOCTb TeMnepaTyp U
T.0.

Mop TeKkywyMU UTOTOBbIMU [aHHBIMW MOHUMAITCS MHTerpanbHble napaMeTpbl TemnnonoTpebneHus oT
MOMeHTa cbpoca apxuea npubopa 4O TeKyllero MoMeHTa. T.e. 3TO [aHHble, NpeacTaBnsiolime
«HapacTaloLWmin UTor» MapaMeTpoB TeMNnonoTpetrneHuss (obbembl, Macchl, Temnno, pasHoCTb Macc,
BpeMeHa HopMaribHON paGoThl U OTCYTCTBUSA cyeTa 1 T.4.).

MNP UMNME Y A HlhnekdeTHocTb OGHOBMEHUSA TEKYLLMX NApameTpoB 3aBUCUT OT pexuma paboTsl npubopa

ApXMBHbIe OaHHble MOXHO pa3fennTb Ha 2 rpynnbl No gncunninHe apxmBmpoBaHUA:

1 CVHXPOHHbIE apxvBbl. OTO apXMBbl YaCOBOW, CYTOYHbIA, MECHYHbIA, UTOroBbi. PopMMpOBaHUE apXMBHbLIX
3anvcen MpPOMCXOAUT PErynsipHO M C NEPUOANYHOCTLIO, OnpeaenseMon TUNOM apxusa. ApXMBbI YaCOBOW,
CYTOYHbIA, MECSAYHBIN UMEKT MHTEpPBanbl apX1MBUPOBAHUS COOTBETCTBEHHO Yac, CYTKM W Mecsl, W coaepxar
OaHHble O TennonoTpebrneHWn Ha 3TOM uHTepBane (TemnepaTypbl W OaBMNEHUS - CPpegHWE Ha WHTepBarne,
06beMbl; Macchl, TeNMNO - NOTPebMeHHbIe 3a Yac, CYTKM U MeCsiL, COOTBETCTBEHHO). APXMB UTOrOBbIA MMeET
WHTEpBan apxuBMpOBaHWSA OOHU CYTKM M XPaHUT TOMbKO WHTerpanbHble napameTpbl TennonoTpebneHus ot
MOMeHTa cbpoca apxua npubopa 4O MOMEHTa apxMBMpoBaHus (06beMbI, Macchl, TEMNMO 3a BCe BpeMsa paboTbl
oT cbpoca apxuBa OO MOMEHTa apxvBupoBaHwus). [1o CyTu, apxvBHas 3anuCb MTOrOBOrO apxvBa SABNSETCH
32apXMBMPOBAHHBLIM 3HAYeHMEM TeKyLLUMX UTOroB Ha MOMEHT apX1BUPOBaHUS.

Bpems apxuBMpoBaHus ONpeaenseTca HacTpoeYHbIM napameTpoM «4Yac otyeTay.
[laTa apx1BupoBaHWs onpeaensieTcs HacTPOEYHbIM napameTpom «[arta oTyetar.

MNP UNME Y A Hifafphmep: yacoBas apxuBHas 3anucb C XpOHOMOrMyeckoi MeTko «10 4acoB» XpaHUT napameTpsbl
TennonoTpebneHus, 3adhmkenpoBaHHble Ha MHTepBane BpeMmenu ¢ 10:00:00 go 11:00:00.

MNP WME Y A HHafphvep: ecnn gata otyeta 3ajaHa 25, a yac ortyeta 23, TO (POPMUPOBAHME CYTOYHBIX U UTOTOBbLIX
3anucen 6ypetr npovcxoautb B 00:00:00. Kaxpas cytoyHass M uToroBas 3anucb OyayT umeTb
XpoHomnornyeckyto metky OO.MM.IT 234y. ®opmMupoBaHWE MECSYHbIX 3anucent OyaoeT MpoucxXoauTb B
00:00:00 26-ro 4ynMcna Kaxporo Mecsila M apxvMBHas 3anucb OyAeT MMEeTb XPOHOMOTMYECKYHD METKY
25.MM.IT 23u.

I  aCMHXPOHHbIE apxmBbl. ATO aApPXMB WM3MEHEHW 06asbl OAHHbLIX, apXUB COOLITUA, OMArHOCTUYECKUN apXuMB.
dopmMupoBaHME apXMBHbIX 3anUCeEN MPOUCXOOUT ACMHXPOHHO MO BPEMEHM, TOMbKO MNPWU  HACTYMNeHWU
onpegeneHHbIX cobbITUI (M3MeHeHMA Ga3sbl AaHHLIX NOMb30BaTENEM, BbIMONIHEHWE Pa3fMYHbIX CEPBUCHBIX
onepauui, Taknx kak cbpoca apxmea u T.4.).

3.5 Cun T blB arHevkey uguaxH H bl X

CunTbliBaHME TEKYLLMX (MFHOBEHHbIX WM WTOTOBbIX) 3HAYEHWI MPOM3BOAMTCS MPU MOMOLLM onepauum
YyTeHMe perncTpoB. AOpec CTapTOBOro pernctpa Ans YTeHVs onpedensiercss TeM, KakMe WMEHHO,
TEKyLLME MIHOBEHHble WM TeKylue MUTOroBble AaHHble, unTaTcsd (CM. «T € K YV LIME H O B € H H bl
3HayemrmuI ekKy liMe MUTOroBMWE 3HayYeHMNUS

36 OpraHumsaums apxXMBOB M CUUTbBaHME apPXUBHLIX [aHHBbX

CWHXPOHHBIE M aCMHXPOHHbIE apXMBbl OPraHM30BaHbl Kak KONbLIEBbIE MHOEKCMPYEMbIE CTPYKTYpbl. ApXMB
Ka)KOOro Tuna MMeET onpeaerneHHyo rmybuHy. Mpu 3anonHeHuM apxuBa Ha MOMHYH rMyOuHy apxuB
«3aKorbLOBLIBAETCA», YTO MPUBOOMUT K TOMY, YTO HAQ MECTO CaMbIX CTapbIX apPXUBHbIX 3anmncen 3aHOCATCA
HOBble 3Ha4YeHus. MIHdopmaumsa 0 BegeHnn apxmBa AOCTyNHa OS5 CYUTbIBAHUSA. T.0., CUCTEMa BEPXHEro
YPOBHSI MOXET 3HaTb: HACKONbKO 3aMOfTHEH apXMB, 3aKOJbLIOBaH M OH, MaKCUMarbHy0 rmyOuHy apxmBa,
pasmMep apxMBHOM 3anucu u T.4.



TB7 OnucaHnune npoTtokona obmeHa c.16

361l uydlsr o Owzddzdz” » M dzrn tetsdedz” = Otm o so

,ElOCTyI'I K YTeHUIO apXUBHbIX 3anucem npon3BoANTCA 4Yepeal yKa3aHune I'Ipl/l60py ﬂ,aTbI/BpeMeHM apXMBHOVI
3anncuM n Tuna YnTaemoro apxmea. YTteHne apXMBHOVI 3anncum BblMmMagnT cnegyrwmnm o6pasoM:

1 Onepauus 3anucK perucTpoB, «T M MY U T a € M bl % C yRasameéMylxra/BpeMeHn apXMBHOM 3anucu (¢
TOYHOCTHIO 10 Yaca Afisi YaCcoBOro apxvBa, C TOYHOCTHIO [0 CYTOK A1t CYTOYHOrO M UTOrOBOrO apXvBOB, C
TOYHOCTbIO 40 MecsiLia Ans MECSIMHOMO apxuBa) U TMna apxvea, KOTOPbIA HaAo NpoYnTaTh;

1 Onepauus YTeHUs pernucTpoB. ALpec CTapTOBOrO PerucTpa Ansl YTEHWs 3aBUCUT OT TUMa YNTAaeMOro apxmea
(cm. (ApXMBHaa 3anumceb (HMacoBOI, CYTOMHUBAD XWMBNAGASA BHHE
(M T OT 0BBbIA » )a FORMMEBTEO PErMCTPOB COOTBETCTBYET AfIMHE apXMBHOM 3anucu, WU OnuHe
dparmeHTa apxvBHOW 3anucu. 3a OOMH MPUEM MOXHO NPOYUTaTb COAEPXKMMOE TONMbKO OAHOW apXMBHOWM
3anucu.

3624 Yydls” 9 0dedj HOdedz' 7 OfMdden tctsdzdz” = Otern dotso

M3-3a TOro, 4TO B rpynne acuHXPOHHbLIX apXMBOB HOBbIE 3aNUCU MOTYT MOSABNATLCA B MPOU3BOMbHbIN
MOMEHT BpPEMEHU, AOCTYN K YTEHMIO apXMBHbIX 3anucen peanu3oBaH Yepes ykazaHue MHAEKCa apXUBHOM
3anuncn, KoTopyto TpebyeTcss npouuTate. B 3TOM cnyvae, cuctema BEPXHEro YpPOBHA 4duTaet
WHpopmauuo o BegeHun apxuBa (cM. «MH o p Mmauu 4 06 ac ¥uHX P, HORpemensed, p X 1
HACKOMNbKO OH 3arofiHEH, U YMTAET apxMB 3anuCb 3a 3anuchbto. [Ing aToro oHa AenaeT 3anpoc Ha 3anuch
PErMcTpoB, B KOTOPOM yKa3blBaeT UHAEKC TOW 3anvcu, HauyMHasi C KOTOpOK TpebyeTcs Nony4vmTb AaHHbIE.
3aTem genaet 3anpoc Ha YTEeHWE PerucTpoB. 3a oAuMH 3anpoc MOXHO NpovMTaTb cogepkumoe oT 1 o 16
COCeaHUX 3anucen acMHXPOHHOro apxuea. YUteHne 32-X apXMBHbIX 3anncen, Ha4yMHas C camMon NepPBOW,
OyneT BbirMsgeTb Takum obpasom:

1 Onepauusi 3anucu pernctpoB, «TuUM uYMTaAeMbIX AaHHbIX» C yKkasaHuem wuHgekca 3anuen 0 (cm. «T KM n
YNTae MblXx #)BemEesinpubop npucbinaeT noaTBepX4eHNE 3anucuy;

1 Onepaunsi 4TteHuss perncTpoB. AOpec CTapTOBOro perucipa Ans 4YTeHMst 3aBUCMT OT Tuna apxvmea (CM.
«KAPpXMWBHbBE 3alMNCKU_ac I HXpKomyecsBX YiTAEPIBK PEBIE®B COOTBETCTBYET 16-Tn
3anmcam, UCXoas u3 pasmepa apxuBHou 3anucu. B otBeT npnbop npuckinaeTt cogepxmumoe apXvMBHbIX 3anncen
¢ nHaekcamm 0-15;

1 Onepauusi 3anuMcu perncTpoB, «TUM YMTAEMbIX OaAHHbIX» C YKa3aHMeM uHaekca 3anucu 16 (cM. «T KU n
YNTae MblXx #)BemEesinpubop npucbinaeT noaTBepX4eHNE 3anucuy;

1 Onepaumnsa 4yteHus pernctpoB. Agpec CTapTOBOro perncipa Ans YTeHUs 3aBuMCUMT OT Tuna apxuea (CMm.
«KAPXMWBHbBE 3alNCU_ac I HXpKomyecsBX YiTAEPIBK PEBIE®B COOTBETCTBYET 16-Tn
3anucsam, cxoasa uU3 pasMmepa apxvMBHOM 3anucu. B oTBeT npubop NpUCHINIaeT COAEPKMMOE apXMBHbIX 3anucen
Cc uHgekcamn 16-31.

3.7 PexomeHpagyewmasd nocnepoBaTtTeqbHOCTHDb CUYUMNTbBIBAaHMMA OaHH

B GonblUMHCTBE CriyyaeB 3agava CUUTbIBAHMS JaHHbIX CBOOAMTCS K UTEHUIO TEKYLLMX MOKasaHui npmndopa
N nony4YeHnto apxmeoB. [ns dopM1MpoBaHMs OTYETHbLIX BEAOMOCTEN UMK UHTEPNPETaLMN OaHHbIX MOXET
notpeboBatbCcsl WHpopmaumns o npubope w/mnu ero HacTponkax. WMcxoga w3  3TOro, MOXHO
peKoMeHaoBaTh CreayoLLylo NocneaoBaTeNbHOCTL 3anpoCoB:

1 YreHnue uHdopmauumn o6 ycTporcTBe. BbINnOMHAETCA KOHTPOMb TWna MoakmnoveHHoro npubopa, Bepcuun ero
annapaTtHOro 1 NporpamMmmHoro obecneyeHns, CEpMNHOro Homepa u T.4.;

YTteHne HacTpoek npnbopa;

YteHne nHopMaLMm O CUHXPOHHBLIX M aCUHXPOHHbIX apXuBax, UHTEpBarn AaT apX1BOB;

YUTeHne TekyLUMX 3HaYEHWI;

YTteHne apx1BoOB.

= =4 —a -
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4 KapTa nepemMeHHBbX

4.1

4.2

[MPUWME Y A HisBal pasHuubl B dyHKLMOHaNe Bepcuu BCTPOEHHOro MnporpammHoro obecneyenus MB22.20 umeioT
CyLECTBEHHbIE OTNNYMSA B pacnpefdeneHny agpecHOro MpoCTPaHCTBA MEPEMEHHbIX B CPaBHEHWU C
[MB<2.20. NMpu pabote ¢ npubopamu, nmetrowmmn MNB=2.20 BO3MOXHO YTEHNE NApamMeTPOB, pa3MeLLEHHbIX
no agpecam nans B<2.20. B atom cnyyae, B LENAX COXPAHEHUS MaKCUMMarbHOW COBMECTMMOCTM, B
npoLiecce YTeHVs Npov3BoAMTCS npeobpasoBaHue CTPYKTYp AaHHbix M1B22.20 k ctpykTtypam NB<2.20, yto
MOXET NPUBOANTL K NOTEPAM 3HAYMMON MHApopmaLn

[MPUME Y A HBbEMEnuTens xpaHuT HacTpoiiku AByx 6a3 AaHHbix (BO1 v BO2). B Tabnuue napameTpoB ykasbiBawTCA
appeca c y4etom HaxoxaeHus B b1 vnn BA2. 3anuce Buga XXXX[YYYY] o3HayaeT, 4To NnapameTp nmeet
agpec XXXX B BA1 v YYYY B B[2

MNP NME Y A HBITaGhvue agpecos napameTpoB 3anvch BUAaA «---» 03HA4YaeT, YTo napaMeTp OTCYTCTBYeT

MNP UMNME Y A HBITaGh1ue agpecosB napameTpoB 3anuck Buaa NTp o3Ha4yaeT HoMep Tpybbl U U3MEHAETCA B AManas3oHe
0+6 ana NB=2.20 u 0+5 gnsa MNB<2.20

MNP UMNME Y A HBITa6h1ue agpecos napameTpoB 3anuck Buaa NTB 03HayaeT HoMep TEnoBoro BBoAa U U3MeHSAEeTCs B
ananasoHe 0+2 ans MB22.20 n 0+1 ana MNB<2.20

MNP UNME Y A HBta6h1ue agpecos napameTpoB 3anuck Buaa Ng o3Ha4aeT HoMep KaHana usmepeHus pacxoaa,
n3MeHsiloLwmncs B ananasoHe 0+6

NP UNME Y A HBItabh1ue agpecos napameTpos 3anuck Buaa Napx o3HayaeT HoMep apxvBa, U3MEHSILLNIACA B
nunanasoHe 0-2, rae 0-AUB, 1-AAC, 2-Al

MH bopmMauymsa ooinbc TyBCET p
TlapameTp Agpec Tun JocTy MMpumeyaHue
o . MpyvHMMaeT 3HaveHus:
Tun ycTpoincTea 0 unsigned short R/O 11 0X1702 - TennosbIUMcIMTENL TB7
MporpammHas sepcus 1 unsigned short RIO CrapLuunii 6ainT coaepxuT Homep Bepcuu, MnagLmm —
HOMep pegakumu
Annaparhas sepoin 2 unsigned short RIO CrapLuunii 6ainT coaepxuT Homep Bepcuu, MnagLmm —
HOMep pegakumu
KoHTponbHas cymma MO 3 unsigned short R/O
Mnaglwwin 6anT npyHUMaeT 3HauYeHus:
1 0 - mogens 1;
11 - mogens 2;
. 1 2 - mogens 3;
Mogenb 4 unsigned short R/O 113 - mogens 4.
4 -wmopenb 4.1;
1 5 - mogens 5;
Crapluunii 6anT He ucnonb3yeTcs.
CepuiiHbIi Homep 5 unsigned long R/O

HacTpoiikwmu

Hactporikn pasgenstotca Ha 2 6onbluve rpynnbl: 3aliMWeHHble KHOMKOW «[OoCTyn» W HacCTPOWKW,
OOCTYMHbIE ANsl U3MEHEHUS Bceraa.
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421 R dg tstc BOW dHzOMIstes?2 € OF

CTpykTypa npegHasHadyeHa Ans ornepauuii ¢ Tako MHdopmaLlueit, Kak KOHTPOIbHbIE CYMMbl HACTPOEK,
HOMep BbIGpaHHON akTUBHOWM 6a3bl AaHHbLIX U T.4.

MapameTp Anpec Twun JocrTy MMpumeuvyaHue
KoHTponbHas cymma
3aLMLLEHHBbIX HAaCTPOeK

2669 unsigned short R/MW* Mpu yTeHun HacTpoek no agpecam MNB<2.20

Mnapwwmn 6anT. MpuHUMaeT 3Ha4YeHus:
9 O—akTuBHa BA1;
9 2—akTnBHa B[2;

CrapLuunii 6anT He Ucnonb3yeTcs.

AktnBHasa B 2670 unsigned short R/O

KOHTpOJ'IbHaFl cymma

2671 unsigned short R/O
KannbpoBok
KorTporenas cymma 2672 unsigned short RW* [Mpun yTeHun HacTpoek no agpecam B=2.20
3aLUMLLEHHBIX HACTPOeK
KontponkHas cymma 2673 unsigned short R/O

He3alunleHHbIX HacTpoekK

4221 OMstes2¢d L Oh dh j dzdz §

Joctyn K M3MEHEHMIO HACTPOEK OTKPbIBAETCS MNOCME OOHOKPATHOMO HaxaTtusi KHOMkM «[ocTyn» Ha
BolumMcnutene. Mpu u3MeHeHUM HacTpoek npubopa cuCTeMa BEPXHEro YPOBHS [OSKHA BbIMOMHUTL
cnepylowme OencTeus:

1 nopaTb CepBUCHYKO KOMaHAy «CTapT 3anucu HacTpoek» (CM. « CepBrcHas KoOMaHaar);

1 paccuutaTb KOHTPOSMbHYD CYMMY 3anuCbiBAaEMbIX HacTpoek M 3anucatb ee B CTpPyKTypy «WHdopmaums o
HacTporikax» (cM. « MIHbopmaLIMsi O HACTPOMKaXx»);

1 3anucatb cogepKUmoe HacTPOeK;

1 nopaTb CepBMCHYK KOMaHAy «OKOHYaHWeE 3anucy HacTpoek» (CM. « CepBuCHas KomaHaa);

B MOMEHT nonyvyeHus CEepBUCHOM KOMaHAbl «OKOHYaHME 3anucu HacTpoek» npubop cumutaet
KOHTPOSIbHYIO CYyMMY 3anuCaHHbIX HacTPOEeK WM CpaBHMBAET MOSIyYEHHOE 3HAYeHVWEe CO 3HaYeHWeM
KOHTPOJSTbHOW CyMMbI, 3anucaHHOM CUCTEMOMN BEpPXHEro ypoBHs. [Mpu coBnageHun 3HayeHun npubop
COXpaHSIET HACTPOMKM B SHEProHe3aBUCMMYKD NaMsiTb M HauMHaeT paboTatb B COOTBETCTBUM C
«HOBbLIMW» HACTPOWKaMMU.
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4221 uwdmlsj d3akzOjmlstes?2 ¢ d

MapameTtpg MNB Aanppec Twun fJocrT MMpumeuvyaHue
22.20 5000 . + |Yac - mnagwwi 6anT, s3HaveHus O - 23
Hac/ller otveta <2.20 105 unsigned short RAW [eHb - cTapwni 6anT, 3HaveHus 1 - 31
B[1/2 c: peHb/mecsau/roa/dac: gata u
22.20 5001 BpeMsi aBTOMAaTU4ECKOro NepexsoyeHmnst
BL1 ¢: neHb/MecsLl unsigned short RIW* akTuBHOM 6a3bl AaHHbIX. [Mone «rog»
’ UrHOpUpyeTca.
<2.20 106 [eHb - Mnaawmn 6anT, 3HavyeHns 1-31
Mecsu - cTapwuin 6anT, 3HayeHust 1-12
>2.20 5002 lon - Mnafwmit 6anT, He ucn-cs
BA1 c: rog/vac unsigned short R/MW* |Yac - ctapwmi 6anT, 0-23
<2.20 107 Cwm. none «BJ1 ¢: neHb/mecsiuy
. 22.20 5003 . + |BeHb - Mnagwmin 6anT, 3HaveHuns 1-31
2 e el el <2.20 108 IStgee enet RS Mecsu - cTapwumin 6anT, 3HavyeHust 1-12
>2.20 5004 lon - Mnafwmit 6anT, He ucn-cs
BA2 c: ropg/vac unsigned short R/MW* |Yac - ctapwmi 6anT, 0-23
<2.20 109 Cwm. none «B2 c: geHb/mecsiuy»
>2.20 5005 But 0. MNpuHUmaeT 3HaveHns:
Mcnonb3oBaHne B2 bit field RW* 1 0 - He ucnonb3yeTcs;
<2.20 110 1 1 - ucnonbsyertcs
>2.20 5005 Butel 1-2. MprHUMaeT 3HaYeHus:
gEOCO6 MEPEKTNOH. bit field R/W* 9 0-BpyuyHytO;
<2.20 110 1 1—aBTOMaTM4YeCKM Mo faTe
Butbl 3-5. MNMpuHMMaeT 3HaveHus:
22.20 5005 .
Hoctyn k nepekn. b bit field RAW* 9 0—3anper;
C KnaBmar. 1 1-c naponewm;
<2.20 110 o
1 2-npw HaxaToun KHonke «[JocTyn»
>2.20 5005 Butel 6-8. MprHMMaeT 3HaYeHUs:
ﬁgiLyTTAK nepekn. b bit field R/MW* 9 O—3anper;
<2.20 110 1 1-—c naponem
22.20 5005 i .
Peseps <2.20 110 bit field RMW* |Butbl 9-15
5220 El:TTO(iCI'IMRMHmmaeT 3HayeHus:
En. usamepenus bit field R/W* ’
<2.20 111 1 1-MKC
) Tonbko B MB<2.00
Butbl 1-4. MpyHMMaeT 3HayeHus:
22.20 5006 1 0-100M a=0.00391 (w=1.391);
Twn TepmoaaTyvKoB bit field RW* 1 1-500M a=0.00391 (w=1.391);
<2.20 111 1 2-Pt100 0=0.00385 (w=1.385);
1 3-Pt500 0=0.00385 (w=1.385)
22.20 5006 g N
Peseps <2.20 111 bit field RMW* |Bbut 5
>2.20 5006 But 6. MNpuHMMaeT 3HaveHns:
lMepeBog yacos bit field R/W* 9 O-Her;
<2.20 111 1 1-na
>2.20 5006 But 7. MNpuHumaeT 3HaveHus:
MHBepcusa gucnnesa bit field R/W* 9 O-Her;
<2.20 111 1 1-na
>2.20 5006 e N
Peseps <2.20 111 bit field R/MW* |Butbl 8-31
MNpumeyaHue:
Mpn pabote c npubopamn, wmewowmmmn [1B=2.20 BO3MOXHO 4YTEHWE MapameTpoB,
pasMmelleHHbIX Mo agpecam ana B<2.20. B stom cnyvae, B UenNsX COXpaHEHUs
MaKCMMarbHOW COBMECTMMOCTU, B MPOLIECCE YTEHWUSI MPOM3BOANTCA Npeobpa3oBaHne CTPYKTYP
danHbix [1B=2.20 k cTtpyktypam [1B<2.20, 4yTO MOXET MNpMBOAMTL K MOTEPSIM 3HAYMMOM
MHd opMaLnn
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4222 1 Ghistes2€igk B

MapameTtpg MNB Aanppec Twun fJocrT MMpumeuvyaHue
BuTbl 0-2. MNprHUMaeT 3Ha4eHus:
22.20 5008[5161]+(NTp*18)+0 9 O—Her;
KoHTpons V bit field R g ioee oner
<2.20 113[233]+(NTp*17)+0 9 3—C nopact. n koHTp. U;
9 4-CueT OTMEHeH
2220 |  5008[5161]+(NTp*18)+0 E:'TT'S'_::;:L'_ IS LR EREL AT,
KoHTponb BC bit field R/MW* T 1—Ce‘|:b (oBLi);
<2.20 113[233]+(NTp*17)+0 T 2-I/IH/:W|BV|,qu-l ’
>2.20 But 5. MNpuHnmaeT 3HaveHns:
Peseps/Oaruunk P bit field RW* 9 O—Her;
<2.20 113[233]+(NTp*17)+0 1 1-ecTb
2220 |  5008[5161]+(NTp*18)+0 E:'fg'_ﬁi;‘;ﬂg“;:f sHauenms:
Tun BC bit field R/W* 1] 1-BresTpOHHEI: ’
<2.20 113[233]+(NTp*17)+0 1 2-Tenemetpus (Tonbko MB22.20)
5220 5008[5161]+(NTp*18)+0 El:llTTgl_SH)e%rO MpuHUMaeT 3HayYeHus:
Oarumk P bit field R/W* T l-eCTb"
<2.20 1 2-ecTb, He ucn.
T 220 5008[5161]+(NTp*18)+0 E|:||1T|6|_n1 1;;,\1,|%l7|l-lpMHMMaeT 3HayeHua:
ronp. noTeka np bit field RW* 1 g N
enemertp <220 ﬁz:geszggbm,
Peseps 2220 S00BISTON e 18/+00 bit field RW*  [BuTbl 13-15
22.20 5008[5161]+(NTp*18)+01 . °
tpor. <220 113233+ (NTp*17)+01 float R/W* |B gnanasoHe 0—175 °C
22.20 5008[5161]+(NTp*18)+03 . 2
Poor. <2.20 113233+ (NTp*17)+03 float RW* |B ananasoHe 0—1,667 MMa (17 krc/cm®)
22.20 5008[5161]+(NTp*18)+05 . ]
Pn <220 113[233]+(NTp*17)+05 float R/W* |B gnanasoHe +0-9.99 (m)
22.20 5008[5161]+(NTp*18)+07 . - 2
PB <220 113[233]+ (NTp*17)+07 float R/W* |B gnanasoHe 0-1,667 MIMa (17 krc/cm®)
22.20 5008[5161]+(NT1p*18)+09 . .
Bec umn. <2.20 113[233]+(NTp*17)+09 float R/W* |B gnanasoHe 0-9999.9999 (n)
. 22.20 5008[5161]+(NTp*18)+11 " . 3
Vmin <2.20 113[233]+ (NTp* 17)+11 float R/W* |B gnanasoHe 0-99999,9 (m”)
22.20 5008[5161]+(NTp*18)+13 " . 3
Vmax <2.20 113[233]+(NTp* 17)+13 float R/W* |B gnanasoHe 0-99999,9 (m”)
22.20 5008[5161]+(NTp*18)+15 . ) 3
Vpor <2.20 113[233]+(NTp* 17)+15 float R/W* |B gnanasoHe 0-99999,9 (m”)
2220 | 5008[5161]+(NTp*18)+17 But 0. MNpuHMMaeT 3HaveHns:
Yuet nycTon Tpy6bI bit field R/W* 9 O-Her;
<2.20 === 9 1-na
2220 | 5008[5161]+(NTp*18)+17 Butbl 1-3. MprHMMaeT 3Ha4YeHNs:
Bxog nycToi Tpy6bl bit field R/W* 9 O-He ncn.;
<2.20 1 1-4 (Homep Bxoaa)
o >2.20 5008[5161]+(NTp*18)+17 bit field RW* |BuT 4
<2.20
>2.20 5008[5161]+(NTp*18)+17 BuTbl 5-7. MNprHUMaeT 3Ha4eHus:
Bxop pesepca bit field R/W* 9 O-He ucn.;
<2.20 1 1-4 (Homep BX0Aa)
Peseps iggg S008[S161]+(NTp"18)+17 bit field RW* |Butbi 8-15

MNpumeyaHue:

- 3anucbk Buga XXXX[YYYY] o3HauvaeT, uto napameTp nmeet agpec XXXX B 61 n YYYY B B[12

- 3anucb Buaa «---» 03HA4yaeT, YTO NapameTp OTCYTCTByeT

- NTp o3HayaeT Homep TpyObl 1 n3meHsieTcsa B guanasoHe 0+6 ans MNB=2.20 n 0+5 gna MNMB<2.20

- npu pabote ¢ npubopamun, nmerowmmmn NB=2.20 BO3MOXHO YTEHME NapaMeTPOB, Pa3MeLLEHHbIX
no agpecam ans MNB<2.20. B atom cny4vae, B Lensx coxpaHeHNss MakCuManbHOW COBMECTUMOCTH,
B MPOLECCE YTEHMS1 MPOM3BOAUTCA NpeobpasoBaHve CTPYKTYp AaHHbix [1B=2.20 k cTpykTypam
[1B<2.20, 4TO MOXET NpMBOAUTL K NOTEPSM 3HAYMMOW MHOpMaLMn
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4223 1 Oftets2Cd Isjfdztsor n ootHESH
MapameTtpg MNB Aanppec Twun fJocrT MpMevyaHue
>2.20 5134[5287]+(NT8*9)+0 BuTbl 0-7. NpuHUMaeT 3HaYeHNs:
(017 bit field RW* 9 O-TennoBoW BBOA HE UCM-CS;
<2.20 215[335]+(NT1B*9)+0 1 1-14;
BuTbl 8-9. MNprHUMaeT 3Ha4eHus:
22.20 5134[5287]+(NT8*9)+0 9 O—ecTb;
o « | T 1-nerT;
Mcn.QTe bit field R/W 1 2-aymma;
<2.20 215[335]+(NT1B*9)+0 9 3-pasHocTb
Tonbko gnsa MB=2.00
%
Peseps =220 513;‘%22:%:;23:8 bit field RMW* |BuTb 10-15
3
dMmax iggg 5131%?32;}:%::*2;:1 float RW* |B ananasoHe 0-4(%)
> %
txpgor Zggg 512111[55[52315:::*2312 float R/W* |B ananasoHe 0-99 (°C)
Pxnor iggg 5121‘?&%}:%:;3:2 float R/W* |B nnanasoHe 0-1,667 Mra (17 krc/cm2)
Butbl 0-2. MpuHMMaeT 3HaveHus:
22.20 5134[5287]+(NT8*9)+7 1 0 — Tpy6a 3 He MCNONb3yeTCs;
KT3 bit field RW* 1 1 - n3mepeHne V B Tpybe 3;
<2.20 215[335]+(NTB*9)+7 1 2 — n3veperue t B Tpybe 3;
9 3 — u3mepexue V nt B 1pybe 3
Butbl 3-6. MNMpuHMMaeT 3HaveHus:
1 0 - Q12=M1(h1-h2)
. 1 1-Q12=M1(h1-h2)+dM(h2-hx
2,20 5134[5287]+(NT8*9)+7 M2 812:M2§h1-h2§ 2wy
1 3 - Q12=M2(h1-h2)+dM(h1-hx)
- . | 14-Q12=M1(h1-hx
OPT bit field RW 15- 812:M2§h2-hx;
1 6 - Q12=M1(h1-hx)+M2(h2-hx)
. 1 7 - Q12=(M1*h1)-(M2*h2)-(M3*hx)
<2.20 215[335]+(NTB*9)+7 1 8 - Q12=(M1*h1)-(M2*h2)-(M3*h3)
1 9 - Q12=M1(h1-h2)+dM(h2-h3)
1 10 - Q12=M2(h1-h2)+dM(h1-h3)
>2.20 5134[5287]+(NT8*9)+7 Butbl 7-8. MprHMMaeT 3Ha4YeHNs:
KoHTponb t bit field R/W* 1 0—c nogacrt.;
<2.20 215[335]+(NTB*9)+7 € 1 — cyeT OTMeH.
Butbl 9-11. MNMpuHUMaET 3Ha4YeHus:
22.20 5134[5287]+(NTB*9)+7 9 0 — Her;
- . | 11-6e3noact1,;
KoHTponb dM bit field RW 11 2 — Bes nopct 2.-
<2.20 215[335]+(NT1B*9)+7 1 3-cnogacr. 1;
1 4-cnoacrt. 2;
Butbl 12-14. MNMpUHUMaAET 3Ha4YeHUS:
22.20 5134[5287]+(NTB*9)+7 10— HeT;
KoHTponb Q bit field R/W* 1 1 - 6e3 noacr.;
<2.20 215[335]+(NTB*9)+7 2-cnoact.;
1 3 — cyer oTmMeHeH
" Butbl 15-17. MpuHUMaET 3HaueHus:
22.20 5134[5287]+(NTB*9)+7 I e —
KoHTponb dt bit field R/W* 1 1-cnoact;
<2.20 215[335]+(NTB*9)+7 1 2 — cyeT oTMeHeH;
1 3 - HeT (Tonbko ans MNB22.20);
>2.20 5134[5287]+(NTB*9)+7 Butbl 18-20. MNpuHMMaeT 3HaveHns:
dtmin bit field R/W* 10-2(°C);
<2.20 215[335]+(NTB*9)+7 11-3(°C)
Butbl 21-24.
MpuHumaeT 3HaveHusa ang MNB=2.20:
1 0 — hx He ucnonb3yeTtcs;
22.20 5134[5287]+(NTB*9)+7 { 1 — porosopHasi;
1 2 — N3m. Ha X8;
1 3 — N3m. Ha X9;
Nen.tx bit field R/MW* 9 4 — N3m. Ha X3:A;
15— N3m. Ha X3:B;
MpuHumaeT 3HaveHusa ans MNB<2.20:
<2.20 215[335]+(NTB*9)+7 T0- hx He NCNonb3yeTcq,

9 1 — poroBopHasi;
1 2 — uamepsietca B gaHHom TB;
1 3 — n3mepsiercsa B gpyrom TB
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BuTbl 25-28.
MpyvHumaeT 3HaveHusa ans MB=2.20:
22.20 5134[5287]+(NTB*9)+7 1 0 — He ucnonb3yeTtcs;
1 2 — U3m. Ha X8§;
o 9 3 = W3m. Ha X9;
* il
Mcn.the bit field RW 14— Viam. Ha X3:A:
95— W3m. Ha X3:B;
<2.20 215[335]+(NTB*9)+7 MpuHumaeT 3HaveHnsa ans MB<2.20:
9 O — He ncnonb3yeTcs;
1 1 — uamepsertcs
>2.20 5134[5287]+(N18*9)+7 e N i
Peseps <2.20 215[335]+(NT8*0)+7 bit field RW*  |BuTbl 29-31

MpumevaHue:
- 3anuck Buga XXXX[YYYY] osHayaeT, 4To napameTp nmeeT agpec XXXX B 61 n YYYY B B2

- 3anncCb BMAa «---» 03Ha4vaeT, 4YTO napaMeTp OTCYyTCTByeT

- NTB 03Ha4aeT HOMep TEMMNOBOro BBOAA U U3MeHsieTca B AnanasoHe 0+2 anga MNB=2.20 n 0+1 an4a

MB<2.20

- npu paboTe ¢ npubopamu, nmeommmu NMB=2.20 BO3MOXHO YTEHME NapamMeTpoB, pa3MeLLiEHHbIX
no agpecam ana MNB<2.20. B atom cnyyae, B uenax coxpaHeHsi MakcmarnbHOM COBMECTUMOCTM,
B MPOLIECCE YTEHWUA NPOM3BOAUTCHA NpeobpasoBaHWe CTPYKTyp AaHHbix MB22.20 k cTpykTypam
MB<2.20, 4TO MOXET NPUBOANTL K NOTEPAM 3HAYMMOMN UHpopMaLnm
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MapameTtpg MNB Aanppec Twun fJocrT MMpumeuvyaHue
BuTbl 0-2. MNprHUMaeT 3Ha4eHus:
>2.20 5314 1 O—HerT;
Cnocob ncnonba. bit field RW* 9 1-KoHTponb ceTy;
<2.20 353 1 2-cuet umnynbCoB;
9 3-curHanusauymsa
>2.20 5314 But 3. MpuHnMaeT 3HaYeHus:
YpoBeHb curHana : bit field RW* U CSTLY IS (PRI TS
<2.20 353 i 1-HopManbHO 3aMKHYTbIV
) Tonbko cnocoba mcn. «CurHanusauyms»
5] 4-7. 1N :
5220 5314 :ITTSI_M3. PVHUMAaET 3HaYeHnst
EanHuy. namep. bit field R/W* 11 B’ .
<2.20 353 —HeT
Tonbko cnocoba mcn. «Cyet umn.»
>
Peseps ;g'gg 52;‘3‘ bit field RIW*  |BuTbl 8-15
[ns cnocoba ucn. «CyeT umn.» B
22.20 5315
Bec umn./TnoaTs float R |Avanasoqe 0-9999.9999
<220 354 [ns cnocoba ucn. «CurHanusauusi» B
) avanasoHe 0.1-9.9 (c.)
22.20 5317 + |Ansa cnoco6a ncn. «Cyet uMn.» B
SHay. HH <2.20 356 o2 Rl AnanasoHe 0-99999.9
3hau. UB 22.20 5319 float RAW* [ns cnocoba ucn. «CyeT umn.» B
' <2.20 358 AvanasoHe 0-99999.9

423\ Ofistes @y o O dh j dedz’ §

CTpykTypa npegHasHavyeHa gnsi XpaHeHus Takon nHopMaunm Kak Kog opraHusauum, Homep AOoroeopa,

ceteBon agpec. [pn M3MeHeHUM HacTpoek npubopa cucTeMa BEPXHErO YPOBHA AOSMKHA BbIMNOMHUTL

cnepyrowme OencTeus:

1 paccuutatb KOHTPOMbHYH CyMMY 3anucbiBaeMblX HacTpoOeK M 3anucatb ee B CTPYKTypy «MHdopmauust o
HacTpowkax» (cM. «Hdopmaumsa 0 HacTporKax»);

1 3anucaTb cooepXMMOE HaCTPOEK;

MlapameTp Agpec Tun JocTy MpumeyvyaHue
CeTeBoli agpec 2153 bit field R/W Butbl 0-7. B gnanasoHe 0-255
Bbut 8. MNMpuHMmaeT 3HayeHus:
. 1 0-CW;
En. usamepenus 2153 bit field R/W 1 1-MKC
Tonbko B [1B22.20
Peseps 2153 bit field R/W Butbl 9-15

JonycTtumbl Tonbko undposbie cumaons ('0'-'9").
MocnepHwin cumBon nocnefoBaTenbHOCTY, 3adaloLWwui

Kog opraHusauum 2154 char[10] R/W
ANWHY CTPOKU, AOMKEH UMETb 3Ha4YeHVe [ BOUYHOrO
Hyns
JonycTtumbl Tonbko undposbie cumaonsb ('0'-'9").
[orosop 2159 char[10] RIW MocnepHwin cumBon nocnegoBaTenbHOCTY, 3adaloWwui

ANUHY CTPOKM, JOMKEH UMETb 3HaYeHWE ABOMYHOIO
Hynsi

43 ApXuBbl
431 Rzl BtedzOydw B HOIOR dOYOdEO/ SB8dyO Ottmdotse

CTpykTypa npegHasHa4YeHa Ans YTeHUst 4aT Havana/oOKoHYaHs apXuBOB NapaMeTpoB.

MapamerTp Appec Twun JocTy MpnmeyvyaHune

Lata Hayana AY, 2676 unsigned short RIO Mna,qmwvw 6a“V|T, ,El,eHbZ-1-31
neHb/mecsl, Crapwwuin 6ant, mecay: 1-12

. Mnagwwn 6anT, rog muHyc 2000
[arta Havyana AY, rog/vac 2677 unsigned short R/O Crapluwii 6aiT, Yac: 0-23
Lata Hayana AY, 2678 unsigned short R/O Mna,qmwvw Ga“VIT, MVIHyTaZ- 0-59
MUWHYyTa/cekyHaa Crapwwui 6awnt, cekyHga: 0-59
Lata Hauana AC, 2679 unsigned short R/O Mna,qmwvw 6a}/|T, ,qub:_1—31
[eHb/mecsl, Crapwwui bawnt, mecsiy: 1-12
Lata Hayana AC, 2680 unsigned short RIO Mna,qmwvw GaVVIT, ro,u: MuHyc 2000
rog/yac Crapwwui 6awnT, 4ac: 0-23
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[arta Hayana AM,

Mnagwwn 6ant, muHyTa: 0-59

MUHyTa/ cekyHaa A U ETIEe] Selt RO Crapuuii 6anT, cekyHga: 0-59
[arta Hayana AM, . Mnapawwin 6anT, aeHb: 1-31
neHb/mecsL, 2682 unsigned short R/O Crapwwuii bawnt, mecsiy: 1-12
[arta Havana AC, . Mnagwwn 6ant, rog muHyc 2000
rog/yac A U S D Crapwwui 6ant, 4yac: 0-23

[arta Hayana AM, . Mnagwwn 6ant, muHyTa: 0-59
MUHYyTa/ cekyHaa 2684 unsigned short RIO Crapwwui 6awnt, cekyHga: 0-59
[ata Havyana AW, . Mnagwwn 6anT, aeHb: 1-31
neHb/mecsL, eies unsigned short R/O Crapwwui 6ant, mecsiy;: 1-12
[ata Havyana AW, . Mnagwwn 6ant, rog muHyc 2000
rog/yac 2686 unsigned short RIO Crapwwuii 6ant, 4yac: 0-23

[ata Hauyana AW, . Mnapgwwn 6ant, muHyTa: 0-59
MUWHYyTa/ cekyHaa A L) il RO Crapwwui 6awnt, cekyHga: 0-59
[ata okoH4aHus A4, . Mnagwwn 6anT, aeHb: 1-31
neHb/mecsL, 2688 unsigned short R/O Crapwwuii 6ant, mecsiy;: 1-12
[arta okoH4yaHua AY, rog/yac 2689 unsigned short R/O EA::F‘?UTMM; 66:;:’:23 “é'_MZHsyC 2000
[ata okoH4aHus A4, . Mnapwwn 6ant, muHyTa: 0-59
MUWHYTa/ cekyHaa 2690 unsigned short RIO Crapwuii 6anT, cekyHga: 0-59
[ata okoH4aHusa AC, . Mnapawwin 6anT, aeHb: 1-31
neHb/mecsL, Al Ui Sl RE Crapwwui 6ant, mecsiy: 1-12
[ata okoH4aHusa AC, . Mnapwwwn 6anT, rog muHyc 2000
rog/yac 2692 unsigned short RIO Crapwwuii 6ant, 4yac: 0-23

[ata okoH4aHua AM, . Mnapwwmn 6ant, muHyTa: 0-59
MUWHYyTa/ cekyHaa 25eY Ui Sl RO Crapwui 6ant, cekyHga: 0-59
[ata okoH4aHua AM, . Mnapwwin 6ainT, geHb: 1-31
neHb/mecsL, 2694 unsigned short R/O Crapwwuii 6ant, mecsy;: 1-12
[ata okoH4aHusa AC, . Mnagwwn 6anT, rog muiyc 2000
rog/yac A LS e ST RO Crapwwuii 6awnT, 4yac: 0-23

[ata okoH4aHua AM, . Mnapgwwin 6anT, MuHyTa: 0-59
MUHYTa/ cekyHaa 2696 unsigned short RIO Crapwui 6anT, cekyHga: 0-59
[ata okoH4aHusa AU, . Mnapgwwin 6anT, geHb: 1-31
neHb/mecsL, e unsigned short R/O Crapwwuii 6ant, mecsy;: 1-12
[ata okoH4aHusa AU, . Mnagwwn 6anT, rog muiyc 2000
rog/yac 2698 unsigned short RIO Crapwwuii 6anT, Yyac: 0-23

[ata okoH4aHusa AU, 2699 unsigned short RIO Mna,uu.mvm 6ava, MVIHyTaZ. 0-59
MUHyTa/ cekyHaa Crapwui 6ant, cekyHga: 0-59
[ata cbpoca apxuBa, 2700 unsianed short RIO Mnaglwwin 6anT, geHb: 1-31
neHb/MecsiLy Y Crtapwwui 6ant, mecsy;: 1-12
[ata cbpoca apxuBa, 2701 unsigned short RIO Mna,uu.mvm 6ava, rou. MuHyc 2000
rog/yac Crapwwui 6anT, Yyac: 0-23

[ata cbpoca apxuBa, 2702 unsigned short RIO Mnapgwwin 6anT, MuHyTa: 0-59

MuHyTa/ cekyHaa

Crapwwuii 6anT, cekyHga: 0-59

nyct

MNP UWME Y A H3fidueHne 255 Bo Bcex Nonsix AaTbl/BpEMEHMN AN apXxuBa onpenenéHHoro Tuna roBopsT O TOM, YTO apXuB
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CprKTypa npegHa3Ha4veHa ana 4teHusa cny>|<e6H017| VIH(bOpMaLI,VIVI O BeJeHNN apxXmnBOB.

MapameTp Anpec Twun JocrTy MMpumeuvyaHue
[ara cbpoca apxuBa, Mnapawwin 6anT, aeHb: 1-31

neHb/mecsL, 2108 unsigned short R/O Crapwwui 6ant, mecsiy;: 1-12

[ara cbpoca apxuBa, 2709 unsigned short RIO Mna,qmwvw 6ay|1', rog MuHyc 2000

rog/yac Crapwwui 6anT, 4yac: 0-23

[ara cbpoca apxuBa, 2710 unsigned short RIO Mna,qmwvw GaVVIT, MVIHyTaZ. 0-59

MUHyTa/ cekyHaa CrapLuuii 6ainT, cekyHaga: 0-59

Makc.kon-Bo 3anucen (AY) 2711 unsigned short R/O g/l:HKSglx)a:Man:e He LIS B il 2lph 2
B onanasoHe 0-«Makc. Konn4ecTBo 3anucei,.

MHpekc 3anncm (AY) 2712 unsigned short R/O O3rauaer Homep 3anvcy, B KoTopelit byner

npousBeeHo CoXpaHeHne apxMBHON MHdopmalmum B
cneaywwmm pas
Pasmep 3anucu, 6ant (AY) 2713 unsigned short R/O Pasmep 3anucu, (6awT)
But 0. MpuHMaeT 3HayYeHus:

9 O—apxuB eLle He 3anonHeH;

1 1- apxvB 3anonHeH 1 coxpaHeHue HOBOW 3anucu

BbI3bIBAET CTMPaHNe camow CTapon 3anucu

Peseps 2714 bit field R/O Butbl 1-15
MakcumanbHoe KonM4ecTBO 3anvcen Ans apxmea

Mpu3Hak 3akonbL. (AY) 2714 bit field R/O

Makc.kon-Bo 3anucen (AC) 2715 unsigned short R/O

JaHHOro TMna

B ananasoHe 0-«Makc. Konnu4ecTBo 3anncemny,.
Wupekc 3anncm (AC) 2716 unsigned short R/O OBz sy selilis), 5 eepls ) s

NpousBeAeHO COXPaHeHe apXMBHON MHdopMaLum B
cneaywwmmn pas
Pasmep 3anucu, 6ant (AC) 2717 unsigned short R/O Pasmep 3anucu, (6anT)
But 0. MpuHMMaeT 3HayYeHus:

1 O—apxuB elLe He 3anosHeH;

1 1- apxvB 3anonHEeH U coXpaHeHWe HOBOW 3anucu

BbI3bIBAET CTMPaHNe camow CTapon 3anucu

Peseps 2718 bit field R/O Butbl 1-15
MakcumanbHoe KonM4ecTBo 3anvucen Ans apxusa

Mpu3aHak 3akonbL,. (AC) 2718 bit field R/O

Makc.kon-Bo 3anucen (AM) 2719 unsigned short R/O

AaHHoro Tmna

B ananasoHe 0-«Makc. KonnyecTBo 3anucemn»,.
WHpeke 3anucu (AM) 2720 unsigned short R/O Oanavaet Homep 3anuci, B KoTopeli Gyner

npov3BeeH0 COXpaHeHne apxXnBHON MHdOpPMaLum B
cnegywwmmn pas
Pa3wvep 3anucu, 6ant (AM) 2721 unsigned short R/O Pa3swvep 3anucu, (6anT)
But 0. MpuHMMaeT 3HayeHus:

1 O—apxuB elle He 3anosiHeH;

1 1- apxvB 3anonHeH 1 coxpaHeHue HOBOW 3anucu

BbI3bIBAET CTMPaHNe camol CTapon 3anucu

Peseps 2722 bit field R/O Butbl 1-15
MakcumanbHoe KonM4ecTBO 3anucei Anst apxuea

Mpu3aHak 3akonbu. (AM) 2722 bit field R/O

Makc.kon-Bo 3anucen (AA) 2723 unsigned short R/O

[AaHHoro Tuna

B gnanasoHe 0-«Makc. KonMyecTBo 3anucemny,.
WHpeke 3anucu (AU) 2724 unsigned short R/O Cliltiziey boisg Selllisl, 5 eepist L D e

npov3BeaeH0 COXpaHeHNe apX1BHON MHdOpPMaLum B
cnegywowmn pas
Pasmep 3anucu, 6ant (AN) 2725 unsigned short R/O Pasmep 3anucu, (6ant)
But 0. MprHMMaeT 3HayeHus:
9 O—apxuB eLle He 3anonHeH;

MpusHak 3akonbL,. (AWN) 2726 bit field R/O .
i 1- apxuB 3anofnHeH n coxpaHeHne HOBOW 3anucu
BblI3bIBAET CTUPaAHNE CaMOW CTapon 3anucu
Peseps 2726 bit field R/O Butbl 1-15

433 uvdf udlsOj d & HOdedz 7

HekoTopble  daHHblE  MOXHO  MNONyYUTb M3  npubopa  TOMbKO  BBLIMOMHMB  CMeuuanbHyto
nocneaoBaTenbHOCTL 3anpocoB. Hanpumep, 310 kacaetca YTeHus apxvBoB. [pu momowm onepauumn
3anMcyM perncTtpoB CUCTEMA BEPXHErO YPOBHS cooblwiaeT npubopy, KakMe WMEHHO [aHHble OHa
cobupaetcsa umTtaTb. Hanpumep, «apxme yacoson 3a 21.04.2011 14:00:00». [Janee cuctema BEpXHEro
YPOBHSI 4UTaeT WHTEPECyLNe €€ [aHHble U3 aApecHOro MpPOCTPaHCTBA, COOTBETCTBYHOLLENO
3anncaHHOMYy TWUMy OaHHbIX (YTEHME perucTpoB). B MOMEHT nonydeHus 3anpoca Ha 4YTeHue npubop
roTOBWT AaHHble, OydepupyeT ux, U nepedaeTr CUCTEME BEPXHEro YpPOBHsS. T.0. YTEHWE apXMBHbIX
OaHHbIX BbIMMSAAWUT KaK HECKONbKO MocrnefoBaTenbHbIX CEpPU Onepauui «3anucb PErncrTpoB, YTeHue
PErMcTpoB».
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[MPUME Y A HCrykrypa «Tun uuTaemMbix AaHHbIX» AOMKHA UCTMONb30BATLCA CUCTEMOW BEPXHETO YPOBHS MPU YTEHWUU
apxuBa NapameTpoB, apX1MBOB U3MEHEHUI 6a3bl AaHHbIX, aAMUHUCTPATMBHBLIX COOLITUI Y ANArHOCTUK

MapamerTp

Aapec

Twun

JocrTy

MMpumeyaHue

[ara: neHb, mecsy,

99

unsigned short

RW

Mnapawwin 6anT, aeHb: 1-31
Crapwwui bawnt, mecsiy: 1-12

Hata: rog-2000, 4ac

100

unsigned short

RW

Mnagwwn 6ant, rog muHyc 2000
Crapwwuii 6awnT, 4yac: 0-23

Bpewmsi: MuHyTa, cekyHaa

101

unsigned short

RW

Mnagwwn 6ant, muHyTa: 0-59
Crapwwui 6awnt, cekyHga: 0-59

Tun apxuBa

102

unsigned short

RW

MpuHMMaeT 3HaveHus:
1 O - yacoBou apxus;
1 1 - cyTouHbIN apxuB;
1 2 - mecaYHbIN apxuB;
1 3 - utorosbI apxuBs;

Homep 3anucu

103

unsigned short

RW

O3HayaeT HoMep 3anucu ans vteHust. [Npu yTeHun
ACUHXPOHHbIX apXMBOB U3MEHSIETCA OT HyNsa 40
«MaKcuMarnbHOe KONMYeCcTBO 3anucei B apxuse - 1»
(cM. «ApXMBHbIE 3aMUCU aCUHXPOHHBLIX aPXMBOBY).
Takke fAaHHOE norne ucnonb3yeTcs Ans
TexHonornyeckoro YyreHus flash-namstu

Peseps

104

unsigned short

RW

He Ncnosnb3yeTcqa

MNP UNME Y A HIlpi: dTeHnn 4acoBoro, CYyTOMHOro, MECSYHOTO, U WTOTOBOrO apXuBa CUCTEMa BEPXHEro YPOBHS AOIHKHa
ycTaHoBUTb nons «[fata:...», «<Bpems:...», a Takke «Tun apxuBa» B AOMYCTUMble 3Ha4eHWs (Heobxoanumo
BbINOMHUTL orepauuto 3anucu pernctpos). Mone «Homep 3anvcu» npubopom nrHopupyetcs. Mocne aTtoro
HY)XHO BbIMOMHWUTL YTEHWe PerucTpoB MO agpecy, 3aBucsllemy OT BblbpaHHOro Tuna apxvea (CM.
«ApX1BHas 3anuch (4acoBOK, CYTOYHbIA, MECAYHbBIN apXuBbl)» U «APXMBHas 3anucb (UTOroBbIN apXvB)»).

MNMPUUME Y A Hpix ! yterHnn

apxuvBa U3MeHeHUA

6a3bl

[aHHbIX, apxvBa agMUHUCTPATUBHLIX COBLITUIA UMK
[ANarHOCTUYECKOro apxmBa CUCTEMa BEPXHErO YPOBHSA AOMKHA YCTAHOBUTL TONMbKO none «Homep sanvcu»
B JOMYCTUMOE AN OAHHOrO TWMa apXvBa 3HAYyeHue (CM. «APXMBHbIE 3aMMCU aCMHXPOHHLIX apXVBOB»)
(HEOBX0AMMO BBLIMOMHUTL Onepauuio 3anucu peructpos). OcTarnbHble nons NpuGopPoM WrHOPUPYIOTCS.
Mocie 3TOro Hy)XHO BbLIMOMHUTL YTEHME PErMCTPOB MO adpecy, 3aBUCSLLEMY OT BbiGpaHHOro TUna apxvea
(cM. «ApXMBHbIE 3aMNMUCK aCUHXPOHHbLIX apXUBOBY).
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CTpyKkTypa npegHasHayeHa Ans YTEHUS 3HAYEHWUA apXMBHbIX NapaMeTpoB W3 YaCOBOrO, CYTOYHOMO U
MeCAYHOro apxmeoB. [nsa nony4yeHvs apxmMBHOW 3anvck HeobxoauMo coobLUMTL Npubopy 3a Kakyto gaty
1 13 KaKoro Tuna apxmBa HEOBGXOAMMO M3BMeKaTb AaHHble (CM. « TUM YNTaeMbIX OaHHbIX» ).

MapameTtpg NB Afpec Twun JocT MpnumeyaHue

para:powecns |20 Taa| msnedshon | R0 |Wrem oo Ao 1
[ara: rop/yac iggg ;gﬁ unsigned short R/O '\C/I::ﬁmmmw;g:;g’qrgg “SIAZHgyC 2000
Temnepatypa iggg ;322:%12:23:88 float R/O |(°C)

[asneHne iggg ;322:%:2:2;:8; float R/O  |(MIMa)

» L e L

o 20l Mo | o | o fw

. . e KA

c 0| srooeieineon |t | RO |m

ars E N N RIO_ |

012 E N N RO |

ar o — e RIO_ |

BHP iggg ;;33:2“:2:2;::1[2 unsigned short R/IO | (W)

BOC iggg ;;ggiémzzlggig unsigned short R/O | (W)

an 2.2 e float RIO

Mnagwwin 6anT, Tpyba 1
Crapwwuii 6ant, Tpyba 2
BuToBasi macka. MpuHuMaeT 3HaveHus:
>2.20 7162 9 0-HC otcyrcTBYeT;
1 1-HC npucytcTByeT
Mopsigok 6uTt:
9 but 0 — HC t<min;
HC no Tpy6e 1/2 unsigned short R/O 9 but 1 — HC t>max;
9 But 2 — HC Heucnp. gatyuka t;
9 but 3 — HC P<min;
9 but 4 — HC P>max;
<2.20 2828 {1 BuT 5— HC V<min;
9 but 6 — HC V>max;
9 But 7 — HC Heucnp. unu oTtcyT.

nutaxnusa BC

2290 7163 Mnagwwn 6ainT, Tpy6a 3
HC no Tpyb6e 3/4 unsigned short R/O  |Crapuwuii 6aiT, Tpyba 4

<2.20 2829 CwMm. «HC no Tpy6e 1/2»

>2.20 7164 Mnapwwn 6ant, Tpyba 5
HC no Tpy6e 5/6 unsigned short R/O  |Crapwwuii 6aiT, Tpyba 6

<2.20 2830 Cm. «<HC no Tpy6e 1/2»

>2.20 7165 Mnagwwn 6anT, Tpyba 7
HC no Tpybe 7 unsigned short R/O  |Ctapwwit 6aiT, He ucn-cs

<2.20 CMm. «<HC no Tpy6e 1/2»

ButoBasa macka. NpuHMMaeT 3HayYeHus:
9 0-HC otcytcTBYeT;
1 1-HC npucytcTByet
Mopsigok 6uT:
q But 0 — HC no dft;
q But 1 — HC no dM;
9 But 2 - HC no QrtB;
9 but 3 — HC tx<min;

HC no TB1 22.20 7166 unsigned short R/O
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<2.20

2831

9 But 4 — HC tx>max;

9 but 5 — HC Heucnp. gatyuka tx;
9 But 6 — HC tHB<mIN;

9 But 7 — HC tHB>maXx;

9 But 8 — HC Heucnp. gatyvka tH
9 But 9 - HC no Q12;

9 but 10 — HC no Qr;

9 But 11 — HC no Px<min;

9 But 12 — HC no Px>max

HC no TB2

>2.20

7167

<2.20

2832 unsigned short

R/O

CMm. «HC no TB1»

HC no TB3

22.20

7168

<2.20

unsigned short

R/O

CMm. «<HC no TB1»

HC no AN

22.20

7169

<2.20

unsigned short

2833

R/O

Mnagwwi 6ant, Hanuune HC
BuTtoBasa macka. [MpuHumaeT 3HaveHus:
9 0-HC otcyrcTBYET;
1 1-HC npucytcTByeT
Mopsipok 6uT:
90— HC no AMN<min;
1 1 - HC no AMN>max
CrapLuunii 6ainT, He ncn-cs

Mpr3Hakn cobbIThi

22.20

7170

<2.20

unsigned short

2834

R/O

ButoBasi Macka. MpuHUMaeT 3Ha4YeHus:
9 But 0 — HaxxaTue kHomku «[ocTyny;
9 But 1 — oTcyTCTBME CETEBOrO

NUTaHUS;

9 BuT 2 — HU3Koe HanpskeHne
6aTapeu;

1 But 3 — nepesanyck nporeccopa;

9 BUT 4 — YCKOPEHHbBIN PeXuM;

9 But 5 — pecypc 6aTapen 6nm3ok k
OKOHYaHMWIO;

9 But 6 — nepeBoa Yacos;

9 Bbut 7 — BKNtOYEHME NOACBETKM
avcnnes;

9 but 8 — HaxaTune KnasmnaTypbl:

1 but 9 — obpalleHne no ceTu;

9 But 10 — curHanusauums;

9 But 11 — n3meHeHne HacTpoek
(6bIN0 M3MEHEHME HacTpOoeK,
npuBoAsLLEE K U3SMEHEHNIO
KOHTPOMNbHON CyMMBbl);

1 But 12 — KanMGPOBKUN pa3peLLEHbI;

1 But 13 — ucnonb3oBaHne SD kapThbl

9 BuT 14 — ncnonb3osaHne USB

1 but 15 — penaccuBauus 6atapeun
(TexHonornyeckasi onepauusi
nogaepxaHus 6atapeu B paboyem
COCTOSIHUM).

Peseps

22.20

7171

<2.20

2835 unsigned short

R/O

Onut.paboTtbl No
cetn

22.20

7172

<2.20

5836 unsigned short

R/O

(MuUH.)

Onut.paboThbl
avcnnes

22.20

7173

<2.20

5837 unsigned short

R/O

(MuH.)

Onut.oTcyT.cet.nuta
HUs

22.20

7174

<2.20

2838 unsigned short

R/O

(MnH.)

AxTtuBHas b

22.20

7175+(NT8*2)+00

<2.20

bit field
2839+(N18*2)+00

R/O

Butel 0-7. MpuHMMaeT 3HayeHus:
9 0-akTmBHa B 1;
7 1l-aktmBHa B2

CnTB

22.20

7175+(N18*2)+00

<2.20

2839+(NT8°2)+00 St

R/O

Butbl 8-15. 3HayeHne
KOHdurypaumoHHoro napamerpa CU

KT3 TB

22.20

<2.20

2839+(N18°2)+01 bit field

R/O

Butbl 0-7. 3HaveHne
KOHdurypaumoHHoro napamerpa KT3

OPT TB

22.20

7175+(N18*2)+01

<2.20

)

)

)
7175+(N78"2)+01

)

; bit field

2839+(N18*2)+01

R/O

Butbl 8-15. 3HaueHne
KOHJpurypaumoHHoro napameTtpa ®PT

Ann.Hencnp

22.20

7181

<2.20

unsigned short

2843

R/O

ButoBas macka. NMpuHMMaeT 3HadYeHus:
1 Bbut 0 — «<ALM1»;
1 Bbut 1 — «<ALIMN2»;
1 but 2 - kEEPROM»;
1 But 3 - kEEPROMwy;
1 But 4 - «MNut.gat.»;
9 But 5 - «<RTCy»;
9 But 6 - «CLK»;
Tonbko ans MB=2.00
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Onucanne npotokona obmeHa c.29
KCH iggg ;;ii unsigned short R/O  |Tonbko ans MB=2.00
2220 7183+(NT8*1)+00 Butbl 0-7. 3Ha4YeHne
Ven. tx bit field R/O KOHMUrypaLMoHHOro napamMmerpa
’ . «Men.tx»
<2.20 2845+(Nre™1)+00 Tonbko ans MNB=2.00
2220 7183+(NT8*1)+00 Butbl 8-15. 3HayeHune
Vicn. the bit field RIO KOHUrypaLMoHHOro napamMmerpa
’ . «Mcn.tHB»
22l 2845+(Nve™1)+00 Tonbko gna MB=2.00
Butbl 0-7. ButoBasi macka. MNpuHumaet
22.20 7186 3HavYeHus:
[MpusHakm nycrown bit field R/IO 9 0-Cutyaums oTcyTCTBYET;
TpyObI 1 1-Cutyaumsa npucytcteyeT
<2.20 Homep 6uta cooTBETCTBYET HOMEPY
TpyObI
Butbl 8-15. ButoBas macka. MNpuHumaet
22.20 7186 3HaYeHus:
MpusHakm peBepca bit field R/O T 0-Curyaumn otcyTcTsyer,
1 1-Cutyaums npucytcteyeT
<2.20 Homep 6uta cooTBETCTBYET HOMEPY
TpyObI
Butel 0-7. ButoBas macka. lNpuHumaeTt
22.20 7187 3HaYeHuns:
CobbITHe peBepca bit field R/O 1 0-Curyauns otcyrcreyer;
1 1-Cutyaums npucyTcTeyeT
<2.20 Homep 6uta cooTBETCTBYET HOMEPY
TpyObI
Peseps 2229 e bit feld RIO  |BuTbl 8-15.
>
Qcym Zggg ;éig float R/O  |{(FAx), Tonbko ans MB=2.00
ButoBasa macka.
>2.20 7190 9 BTkl 0-1 - 3Ha4eHne no TB1
9 BuTbl 2-3 - 3Ha4yeHne no TB2
Wcn.Qecym unsigned short R/O 9 BuTbl 4-5 - 3HayeHne no TB3
XpaHuT 3HaYyeHne KOHMUrypaLnoHHOro
<2.20 2847 napametpa «Mcn.Qcym»
Tonbko ans MNMB=2.00

Mpumeyanue:

- 3anucb BUaa «---» 03Ha4aeT, YTO NapameTp OTCyTCTBYeT
- NTp o3HauvaeT Homep TpyObl U n3meHsieTcst B gnanasoHe 0+6 ansa MNMB=2.20 n 0+5 ana MNB<2.20
- NTB 03Ha4aeT HOMep TEMSIOBOro BBOAA U M3MeHsieTca B AnanasoHe 0+2 anga MB=2.20 n 0+1 an4a

MB<2.20

- npu pabote ¢ npnbopamun, nmerowmmn NB=2.20 BO3MOXHO YTEHME NAapaMeTPOB, pasMeELLEHHbIX
no agpecam ana MNB<2.20. B atom cniyyae, B Lensx CoxpaHeHUs MakcmaribHOM COBMECTUMOCTH,
B Npouecce 4YTeHMs1 MPoM3BOANTCHA npeobpasoBaHMe CTPYKTYp AaHHbiX [1B22.20 k CTpykTypam
MB<2.20, YTO MOXET NPUBOANTL K MOTEPAM 3HAYMMOM MHpopMaLnn
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CTpyKkTypa npegHasHayeHa Ans YTEHUS 3HAYEHWUA apXMBHbIX NapaMeTpoB W3 YaCOBOrO, CYTOYHOMO U
MeCAYHOro apxmeoB. [nsa nony4yeHvs apxmMBHOW 3anvck HeobxoauMo coobLUMTL Npubopy 3a Kakyto gaty
N U3 apXxMBa KaKoro Tuna HeobXo4MMOo M3BneKaTb AaHHble (CM. « TUM YUTaeMbIX OaHHbIX» ).

MapameTtpg NB Afpec Twun JocT MpnumeyaHue
) >2.20 7304 . Mnagwwn 6anT, aeHb: 1-31
[ara: neHb/MecsiL <220 2863 unsigned short R/O Craplunii 6aiT, MecsiLy: 1-12
[Oara: rog/uac iggg ;ggg unsigned short R/O ,\CA::#LUUJMM%M 66:;:’::5 “é'lAZHgyC 200
22.20 7306+(NTp*8)+0 3
Ob6bem <220 2870+(NTp"8)+0 double R/IO  |(m°)
22.20 7306+(N1p*8)+4
Macca <2.20 2870+(N1p*8)+4 double R/IO  |(T)
>2.20 7362+(N1B*23)+0
am <2.20 2918+(NT8"23)+0 double RIO ()
>2.20 7362+(N1B*23)+4
Q1B <220 2918+(NT8"23)+4 double R/O  |(FOx)
22.20 7362+(N1B*23)+8
Q12 <2.20 2918+(NT8"23)+8 double RIO|(TAx)
22.20 7362+(NTB*23)+12
Qr <2.20 2918+(NT8*23)+12 ey RIO |(TAx)
22.20 7362+(N1B*23)+16 .
BHP <220 2918+§NTB*23;+16 unsigned short R/IO  |(u)
22.20 7362+(N1B*23)+17 .
BOC <2.20 2918+§NTB*23;+17 unsigned short R/IO  |(u)
. >2.20 7362+(N1B*23)+18 .
TVmin <220 2918+§NTB*23;+18 unsigned short R/IO  |(u)
22.20 7362+(N1B*23)+19 .
TVmax <220 2918+§NTB*23;+19 unsigned short R/IO  |(4)
22.20 7362+(NTB*23)+20 .
Tdt <220 2918+(NT8"23)+20 unsigned short R/IO  |(u)
22.20 7362+(N1B*23)+21 .
T6e3 nut. <220 2918+(NT8"23)+ 21 unsigned short R/IO  |(4)
22.20 7362+(N1B*23)+22 )
THeucnp. <220 2918+§NTB*23;+22 unsigned short R/IO  |(v)
>
an ;ggg ;gzi double R/O
Onut.paboTtbl No 22.20 7435 .
cetu <220 2963 unsigned long R/O | (MuH.)
Onut.paboTsl 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+(NT8*2)+0 Butel 0-7. MprHMMaeT 3Ha4YeHNs:
AktuBHasa bl 520 2974+ (NTZ'2) 0 bit field R/O 1 O-akTuBHa BA1;
<2. +(N18*2)+ 1 1-akTuBHa B2
22.20 7441+(N18*2)+0 e BuTbl 8-15. 3HaveHune
oAl <2.20 2974+(N18*2)+0 SE ik RIO KOH@urypaumoHHoro napamerpa CU
22.20 7441+(N1B*2)+1 . BuTbl 0-7. 3Ha4eHne
KT3T8B <2.20 2974+(N1B*2)+1 bit field RIO KOH@urypaumoHHoro napamerpa KT3
=>2.20 7441+(N1B*2)+1 e Butel 8-15. 3Ha4eHne
R <2.20 2974+(N1B*2)+1 Stk R KOHdurypaumoHHoro napametpa PPT
ButoBas macka. NMpuHMMaeT 3HadYeHus:
9 but 0 — HaxaTune KHoMKN «JoCcTyn»;
9 but 1 — oTCyTCTBME CETEBOrO
nUTaHus;
9 BuT 2 — HM3KOE HanpsxkeHne
6aTapeu;
MpusHakm cobbITui 7447 unsigned short 1 but 3 — nepe3anyck npoweccopa;

9 BUT 4 — YCKOPEHHbBIN PEXUM;

9 but 5 — pecypc 6aTapen 6nm3ok K
OKOHYaHWIO;

9 But 6 — nepeBoa Yacos;

9 BuT 7 — BKNOYEHME NOACBETKM
avcnnes;
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1 BuT 8 — HaxxaTue knaBnaTypbl:
9 but 9 — obpalleHune no cetu;
9 But 10 — curHanusauus;
9 but 11 — U3MeHeHue HacTpoek
(6bINO M3MEHEHME HacTpoeK,
npvBoasiiee K USMEHeHMo
2978 KOHTPONbHON CyMMBbl);
9 BuT 12 — kanMbpoBKW pa3peLLeHbl;
9 but 13 — ucnonb3oBaHue SD kapThl;
9 But 14 — ncnonb3oeaxne USB;
9 but 15 — penaccuBauus 6atapeun
(TexHormoruyeckas onepaumsi
nogaepxaHusa 6atapeun B pabovem
COCTOSHUM).
7448 .
KCH 2979 unsigned short Tonbko ansi NMB=2.00
2220 7449+(NT8*1)+0 Butbl 0-7. 3HayeHne
Ven. tx bit field RIO KOHGUrypaLmoHHOro napamerpa
: . «Mcn.tx»
<2.20 2980+(N78™1)+0 Tonbko gnsa MNB=2.00
2220 7449+(NT8*1)+0 BuTbl 8-15. 3HayeHne
Vcn. the bit field RIO KOHGUrypaLmMoHHOro napamerpa
; . «Mcn.tHB»
=22 2980+(Nre™)+0 Tonbko gnsa MB=2.00
ButoBasa macka.
>2.20 7452 9 BuTbl 0-1 - 3HauyeHne no TB1
9 BuTbl 2-3 - 3Ha4yeHne no TB2
Mcn.Qecym unsigned short R/O 9 BuTbl 4-5 - 3HayeHune no TB3
XpaHUT 3Ha4eHne KOHUrypaLUoOHHOTo
<2.20 2982 napametpa «Mcn.Qcym»
Tonbko gns MB=2.00
>
Peseps zggg ;ggg unsigned short R/O  |Tonbko gna NB22.00
TnycTon Tpy6bl i;gg 7‘_1_5_4+(NTB 2)+0 unsigned short R/O  |(4). Tonbko ansa MB=2.00
> %
TpeBepca ;ggg 71_1_5_4+(NTB 2 unsigned short R/O  |(4). Tonbko ansa MNB22.00
>
Qcym ;ggg ;ggg double R/O  ((FAx). Tonbko ans MNB=2.00
MpumevaHue:
- 3anncb Buaa «---» 03Ha4aeT, YTO napameTp OTCYTCTBYET
- NTp o3HauvaeT Homep TpyObl U n3meHsieTcst B gnanasoHe 0+6 ansa MNMNB=2.20 n 0+5 ana MNB<2.20
- NTB 03Ha4aeT HOMep TEMSIOBOro BBOAA U M3MeHsieTca B AnanasoHe 0+2 anga MB=2.20 n 0+1 an4a
MB<2.20
- npu pabote ¢ npnbopamun, nmerowmmmn NB=2.20 BO3MOXHO YTEHNE NapaMeTpoB, pasMeLLEHHbIX
no agpecam ans NB<2.20. B atom cniyvae, B Lensx CoxpaHeHUs MakcmasibHOM COBMECTUMOCTH,
B Npouecce 4YTeHMs1 MPOM3BOANTCHA npeobpasoBaHne CTPYKTYp AaHHbix [1B22.20 k cTpykTypam
MB<2.20, YTO MOXET NPUBOANTL K MOTEPSAM 3HAYMMOM MHpopMaLm

436 Rz BtedzOydw B OMJddzemtetsdzde' = Oten do On

CTpykTypa npegHasHayeHa Ons yTeHusi MHgopMaumm o6 apxvBe M3MeHeHun 6asbl JaHHbIX, apXxvBe
COBbITUIA N ANArHOCTUYECKOM apXMBeE.

MapamerTp Aaopec Twunn JocT MpnmeyvyaHune
MakcumanbHoe KonM4ecTBo 3anucen ans
apxvBa A4aHHoro Tuna
B ananasoHe 0-«Makc. konm4ectso
3anuceny,. O3Ha4yaeT Homep 3anuncu, B
KOTOpbIV ByaeT Npon3BeneHO cCoxpaHeHve
apXMBHOW MHOpPMaLMK B CNeayrLnin pas
Pasmep 3anucu, (6awT).
Pasmep 3anucu, 6ant 2996+(Napx*4)+2 unsigned short R/O Onsa MNB22.20 K Nofy4eHHOMY 3Ha4YeHUIo
Hago npubasuTb 4
But 0. MpuHMMaeT 3HayYeHus:

9 O—apxuB eLle He 3anofnHeH;
MpusHak 3akonbL. 2996+(Napx*4)+3 bit field R/O 1 1- apxuB 3anofHeH 1 coxpaHeHne HOBOM
3anucu BbI3biBaeT CTUpPaHWe camon
cTapon 3anucu
Peseps 2996+(Napx*4)+3 bit field R/O Butbl 1-15

MNpumeyaHue:
- Napx — Homep apxuBa, usamensowmiics B auanasoHe 0-2, rae 0-AUB[, 1-AAC, 2-Al]

Makc. kon-Bo 3anucen 2996+(Napx*4)+0 unsigned short R/O

MHpekc 3anucu 2996+(Napx*4)+1 unsigned short R/O
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437 dpterdodz § LOYdMd OMddem tetsdeder = Oter o tse

CTpykTypa npegHasHavyeHa ANns YTEHUs 3anucen apxvBa U3MEHEHUN 0a3bl AaHHbIX, apxmMBa CobbITUA U
OunarHoCcTnyeckoro apxusa. Bo3MOXHO UTeHMe cpasy HEeCKONbKMX apXuBHbIX 3anucer. B atom cnydvae
cucTeMa BEPXHEro YPOBHS yKa3blBaeT MHAEKC NEepBOM XKenaemon 3annucu (CM. Tun YntaemMblx AaHHbIX) U
3anpallmBaeT KONM4YecTBO perucTpoB, cooTeeTcTByolee 1, 2, 3...N 3anucam.

MapameTtpg NB Afpec Twun fJocT MpumeyvyaHue
AMB[ Nata: 22.20 8236 . Mnagwwn 6anT, aeHb: 1-31
neHb/MecsiL <2.20 3028 unsigned short RIO Crapwui 6ant, mecsy;: 1-12
) >2.20 8237 . Mnagwwn 6anT, rog muHyc 2000
AVB/l flara: ropiac 12554 3029 unsigned short [ RIOT a0 i Baiir, wac: 0-23
) >2.20 8237 . Mnapwwin 6anT, MuHyTa: 0-59
AVB/] flata: mun/cex <2.20 3030 unsigned short RIO Crapwui 6anT, cekyHaa: 0-59
AVB[ >2.20 8239 o Butbl 0-8. YcnoBHbIn Kof cobbl TSt nnu
Coburme/Napamer bit field R/O  |HaMmeHOBaHWe napameTpa, BblI3BaBLLETO
P P |<2.20 3031 Cco3/laHve apXVBHOM 3anucu
2220 8239 Butbl 9-11. KOHTEKCTHO 03Ha4YaeT Homep
AVIB[] Ne TB/Tpy6bl bit field R/O |Tennosoro BeoAa M TpyObl, B KOTOPOM
<2.20 3031 NPOU30LLINO N3MEHEHNe napameTpa
) (Tonbko ans AVB[)
ANB[ Pe3seps iggg 2(2)22 bit field R/O  |butbl 12-14
BuT 15. Homep 6a3bl AaHHbIX, B KOTOPOW
22.20 8239 NPOU30LLINIO U3MEHeHMe napameTpa
e (Tonbko anst AUB[). MpuHumaeT
AMBA B bit field R/O aHaYSHS:
<2.20 3031 9 0-akTmBHa B 1;
9 1-aktmBHa B2
5220 8240 MoxeT 6bITb NpeacTaBneHo
AVB[ Ctapoe unsigned char[4] R/O |P33MMHHBIMU TUNAMU AaHHBIX B
3HayeHue <2.20 3032 3aBMCUMOCTUN OT UBMEHEHHOIO
) napameTpa
2920 8242 MoxeT 6bITb NPeacTaBNeHo
AWB[ HoBsoe - unsigned char[4] R/O |P33MMHHBIMU TUNAMU AaHHBIX B
3Ha4yeHne 3aBWCUMMOCTH OT U3MEHEHHOro
<2.20 3034
napametpa
- > = 1
AVB[a Q6u.lee kon-Bo|(=2.20 8?_4_14 unsigned long RIO O6Lee koNn-Bo 3anucein, Npon3BeaeHHoe
3anucen <2.20 B apxuBe
AAC [arta: >2.20 8396 . Mnagwwn 6anT, aeHs: 1-31
neHb/MecsiLy <2.20 3156 TSRS RIO Crapluuii 6ant, mecsu;: 1-12
. 22.20 8397 . Mnagwwi 6anT, rog mmHyc 2000
AAC [arta: roa/vac <220 3157 unsigned short R/O Craplunii 6aWT, yac: 0-23
. =>2.20 8398 . Mnagwwn 6anT, MuHyTa: 0-59
LG (D LR <2.20 3158 LR S0 RO CrapLuuii 6ainT, cekyHga: 0-59
AAC >2.20 8399 o Butbl 0-8. YCnoBHbIN Ko cobbITUS Mnn
CoBuitne/Mapamer bit field R/O |HanmeHOBaHMe napameTpa, Bbl3BaBLLErO
p P 1<2.20 3159 CO3/jaHVe apXVBHOM 3anucu
>
Peseps Zggg gigg bit field R/O  |Butbl 9-15.
5220 8400 MoxeT 6bITb NpeacTaBneHo
AAC Crapoe unsigned char[4] R/O |P33MMUHBIMM TUNaMU [iaHHbIX B
3Ha4eHune <2.20 3160 3aBUCUMMOCTU OT U3MEHEHHOro
) napameTpa
5290 8402 MoxeT 6bITb NPeAcTaBeHO
AAC HoBoe . pPasnMYHbIMMN TUNaMN aHHbIX B
unsigned char[4] R/O
3Ha4yeHune 3162 3aBVUCUMMOCTU OT U3MEHEHHOro
napametpa
- > - 1
?Q_ﬁc(ggmee KOmM-BO ;ggg 84_1_(?4 unsigned long RIO (B)gg.lxe;eBgon BO 3anunceun, NnponssegeHHoe
ALl Oara: >2.20 8556 . Mnagwwin 6anT, geHb: 1-31
neHb/mecsL, <2.20 3284 unsigned short RIO Crapwwun 6ant, mecauy: 1-12
. 22.20 8557 . Mnagwwwn 6ant, rog muHyc 2000
FIAEERRENES oo 3285 unsigned short | RIO oo i Gaitr, vac: 0-23
. 22.20 8558 . Mnapwwn 6ant, muHyTa: 0-59
AR lata: munlcex 1255, 3286 unsigned short | RIO |0 o0 i Gaitr, cexyrpa: 0-59
All >2.20 8559 o Butbl 0-8. YcnoBHbIN Kof cobblTvst unu
SR TER T bit field R/O  |HaumeHoBaHMe napameTpa, Bbi3BABLUETO
p P |<2.20 3287 CO3[aH1e apXVBHOW 3aniucy
>
Peseps ;228 22:3 bit field R/O  |(BuTbl 9-15.
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2220 8560 MoxeT ObITb NpeacTaBneHo
Al Ctapoe unsigned charf4] R/O |P83MMYHEIMM TUNAMU iaHHBIX B
3Ha4eHue <2.20 3288 3aBVUCUMMOCTU OT U3MEHEHHOro
) napametpa
2220 8562 MoxeT ObITb NPeacTaBMneHo
Al HoBoe 3HauyeHune unsigned char[4] R/O |Pa3NIMYHBIMM TWNaMI AaHHbBIX B
<2.20 3290 3aBUCUMMOCTU OT U3MEHEHHOro
) napameTpa
5 > - N
Al O6u:\ee KONn-BO 22.20 8264 unsigned long R/O O6LLee koNn-Bo 3anucein, Npon3BeaeHHoe
3anvcen <2.20 B apxuBse

MpumeyaHue:

- 3anncCb BMOa «---» 03Ha4YaeT, YTO napaMeTp OTCYyTCTByeT

- Napx — Homep apxuBa, nameHswoLwmiica B guanasoHe 0-2, rae 0-AUBL, 1-AAC, 2-AL]

- npu paboTe ¢ npubopamu, nmeowmmmu NMB=2.20 BO3MOXHO YTEHME NapameTpoB, pa3MeLLiEHHbIX
no agpecam ansa MNB<2.20. B atom cniyyae, B Lensx coxpaHeHUst MakCumasibHOM COBMECTUMOCTH,
B MPOLIECCE YTEHWUS NPOM3BOAUTCHA NpeobpasoBaHWe CTPYKTyp AaHHbix MB22.20 k cTpykTypam

MB<2.20, 4TO MOXET NPUBOANTL K NOTEPAM 3HAYMMOMN UHpopMaLnm

43.7.1

RAzSJ ol 6 sOyd"d L@k DL '

H Odzdz" n

ApxvB n3MeHeHu 6a3bl AaHHbIX COAEPXUT MHAOPMaLMIO O OECTBMSAX MOMb3oBaTens Mo U3MEHEHMIO
3Ha4YeHU napameTpoB HacTpoeyHoW 6a3bl gaHHbIX npubopa. Kaxpgass apxvBHas 3anncb MOXET
cogepxaTtb METKY BpeMeHW, KOO W3MEHEHHOro napametpa, Homep 0a3bl AaHHbIX, Homep Tpyobl/TB,
CcTapoe 1 HOBOe 3HayeHus. [pu uHTepnpeTaumm cogepxmmoro 6asbl JaHHbIX criegyeT yynTbiBaTb, YTO
HEKOTopble M3 MapaMeTpoB ABNATCA obwumn (He Bxoaat HM B BA1 Hn B B2, cm. ctonbeu «BO»
Tabnuupl). nu moryt npuHagnexats ogHon M3 B[ u npu 3TOM OTHOCUTBLCS K Kakon-nnbo Tpybe mnu
kakomy-nn6o TB. Ecnn B ctonbue «Ne TB/TpyObl» ykazaHO «Tpyba», 3HaA4MT, napameTp NpUHaanexuT
TpyGe. B aTom cny4yae none apxmeHon 3anvucu «NeTB/Tpybbi» cogepxut Homep Tpybbl B AnanasoHe 0-6
ana MNB=2.20 n 0-5 gnga MB<2.20. Ecnu B ctonbue «Ne TB/Tpybbi» yka3aHo «TBw», 3HauuT, napameTp
npuvHagnexut TennosoMy Beogy. 3HadyeHue 0 B none «NeTB/Tpybbi» kogupyet TB1, 3HayeHne 1 — TB2,
3HadeHue 3 - TB3 (tTonbko gna MNB=2.20). 3HaveHne 0 nonsa «b» kogupyet b1, 3HayeHne 1 — B[2.

No Co6bITUM{N TB/ b Tnun 3Hau CNMCOK 3 Ha4yeH TpnmeyaHwudg
0 Wcn. b2 - - unsigned char 0-HeT, 1-ga
1 bO1<>b02 - - unsigned char 0-BpyyHyto, 1-aBTO No garte
2 C knas. - - unsigned char | 0-3anpert, 1-c naponem, 2-c loctynom
3 CIK - - unsigned char 0-3anper, 1-c naponem
4 BO1 c - - unsigned char[4] [ata 00.MM.IT Yy
5 B02 c - - unsigned char[4] [ata O0.MM.IT Yy
6 Peseps 1 - -
7 Peseps 2 - -
8 Peseps 3 - -
9 Peseps 4 - -
10 Peseps 5 - -
11 Peseps 6 - -
12 Peseps 7 - -
13 Peseps 8 - -
14 Peseps 9 - -
15 Peseps 10 - -
16 Yac oryeta - - unsigned char 0-23
17 [ata otyeTa - - unsigned char 1-31
18 Cer. agpec - - unsigned char 0-255
glsOtetsy d dzse 5§
19 Kog. opr. - - Wisteddd oz Isfpw
glsOtetsjy d dzse 5§
20 [Horosop - - Wisteddd oz Isfpw
21 CucT. eanHnL, - - unsigned char 0-CU, 1-MKC
22 | Tepmonpeobp. - - unsigned char 0-100I1, 1-500T1, 2-Pt100, 3-Pt500
23 [MepeB. YacoB - - unsigned char 0-Bbikn, 1-Bkn
24 Bpewms - - unsigned char[3] Bpems Y4y:MM:CC
glsOtetsjy d detse 5§
25 Mapornb - - Wisteddd tolz s Isfpw
26 Lata - - unsigned char[3] Hata oo0.MM.Im
27 Peseps 11 - -
28 Peseps 12 - -
29 Peseps 13 - -
30 Peseps 14 - -
31 PesepB 15 - -
32 Peseps 16 - -
33 Peseps 17 - -
34 Peseps 18 - -
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Ne Co6bTU{N TB/ =1 Tun 3Hau CnMcokK 3HauyeH MpyumeuyaHud
35 Peseps 19 - -
36 Peseps 20 - -
0-HeT,1-6e3 noacrt.,2-MoacT.,3-Moact
37 KoHTp.V Tpyba + unsigned char 1 KOoHTp U,4-cyeT oTMeHeH
38 KoHtp. BC Tpyba + unsigned char 0-HeT, 1-ceTb(06L.),2-Pe3eps
39 Harunk P Tpyba + unsigned char 0-HeT, 1-pa
40 Tun BC Tpyba + unsigned char 0-MexaHuy.,1-OneKTpoH.
41 Ppoor Tpyb6a + float
42 toor Tpyb6a + float
43 Pn Tpyb6a + float
44 PB Tpyb6a + float
45 | Bec umnynbca Tpyb6a + float
46 Vmin Tpyba + float
47 Vmax Tpyb6a + float
48 Vpoor Tpyb6a + float
49 |Bec umn.(tenem)| Tpyba + float
50 YueT notoka Tpyba + unsigned char 0-npsimoii, 1-ob6paTHbIv, 2-peBepc
51 KoHtpons MNT Tpyb6a + unsigned char 0-HeT, 1 ecTb
52 Bxog NT Tpyb6a + unsigned char 0-Her, 1-4 (0B1-0B4)
53 Peseps 25 - -
54 Bxog R Tpyb6a + unsigned char 0-Her, 1-4 (0B1-0B4)
55 Peseps 27 - -
56 Peseps 28 - -
57 Peseps 29 - -
58 Peseps 30 - -
59 Ccu B + unsigned char
60 dMmax TB + float
61 txg TB + float
62 Pxg TB + float
63 KT3 TB + unsigned char
64 OPT TB + unsigned char
65 KoHTp.t TB + unsigned char 0-c noAcT.,1-cHeT OTMEH.
0-Hert,1-be3 noact.1,2-bes noact.2,3-
66 KoHTp.dM TB + unsigned char C nopcr.1,4-C noacr.2
67 KoHTp.Q TB + unsigned char 0-HerT, 1-be3 nogct., 2-C noacT.
0-6e3 noact., 1-c noAcT., 2-cyeT
68 KoHTp.dt TB + unsigned char OTMEH.
69 dtmin TB + unsigned char 0-2°C, 1-3°C
0-He ucn., 1-goros.., 2-13m.B AaHHOM
70 Mcn.tx TB + unsigned char TB, 3-n3m. B gpyrom TB
71 Mcn.Px TB + unsigned char 0-He u3m., 1-M3m.
72 KoHTp.R TB + unsigned char 0-HeT, 1-ecTb
73 Mcn.Qcym TB + 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.CEeTH, 2-cHeT umn., 3-
82 Hasznay. Al - - unsigned char CUrH-Usl
83 YpoBeHb - - unsigned char 0-HP, 1-H3
84 En.nam. - - unsigned char 0-m3, 1kBT*y
85 Bec umn. - - float
86 OMmin - - float
87 OMNmax - - 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 YposeHb 0B - unsigned char 0-HP, 1-H3
100 OB TnoaTs. 0B - unsigned char
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4372 Rdzsj tef o] s@adm®s © Isd 2

ApxuB coObITUIA NpedHas3HayYeH Ana uKcauun Takux cobbITU Kak cOpoc apxuBa, nepeknioveHue
aktmBHon B[], nepexon Ha neTHee/3nMHee Bpemsi U T.4.. [Ans cobbiTuiA, y KoTopbix B rpade ID kntova
YCTaHOBMEH 3HaK «+», MOfe «CTapoe 3HAa4YeHUE» COAEPXKUT UAEHTMdUKATOP crneunann3mpoBaHHOIO
annapaTHoro obecneyeHunsi, BeiNonHMBLLEro aBTopusaumio. ID nmeeT Tmn unsigned long.

No CobbiTHne | D Knwuy g MpumeyaHusdg
0 3anpet kannop. (MK) +
1 3anucb HacTpoek (1K)

2 Yc1. COM'0B Ha ymonu.

3 C6poc apxuBa

4 Peseps

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

8 Kanunbp.P

9 Mosepka (Ctaprt, IMK)

10 Mosepka (Cton, MMK)

11 MoBepka (CtapT)

12 Mosepka (Cton)

13 Yck. pexum (cTapT)

14 Yck. pexum (cTon)

15 HocTyn 3anp.

16 [ocTtyn pasp.

17 Kanunbp 3anp.

18 Kann6p.pasp.

19 Ycr. akt. 51

20 Ycr. akt. B2

21 Yct. akt. B[11 (aBTO)

22 Ycr. akt. B2 (aBT0)

23 Yer. akt. BA1 (MK)

24 Yer. akt. B2 (MK)

25 3anucb Hesawl. HacTp. (MK)

26 3anncb. faH. NpoM3BoaMT. +
27 3anucb JaH. cepB.-LieHTpa +
28 ABTO NepeBof YacoB

29 OyuncTKa apxvBoB +
30 3ameHa 6aTapeu

31 3anvcb anapmoB

4373 Rdzsjtef toj SHOQ@adzsmisd yj MStsets Owhdo O

ApxuB cobBbITUIA NpedHasHayYeH aAna uKcauum Takux COObITUA Kak pecTapT Mnpoueccopa, OTKITHYEHUsI
BHeELWHero nutTaHna n 1.4..
No CobbiTHue MpnmMeyaHune
0 Pectapt Mone «cTapoe 3Ha4YeHWe» CoAePXUT NPUYNHY nepesanycka (Tun unsigned long).
MHnymanusauns
Bkn. 220B
OTkn. 220B
LB
BR
BB

N WIN|F-
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44 Texkyuwme 3HauvyeHNd

CTpykTypa npeaHasHayeHa AOns YTEeHMsI TeKyLMX WTOroBbIX MapameTpoB (MHTerpanbl napamMeTpoB
TennonoTpebneHns oT copoca apxmBa LO TEKYLLEro MOMEHTA).

441 v jSkhd] dbetser j L dOyj dedw

MapameTpg MNB Anpec Tun fJocrT MpumeyaHue
) >2.20 7560 . Mnapwwin 6anT, aeHb: 1-31
[ara: neHb/MecsiL <220 3412 unsigned short R/O Craplunii 6aiT, MecsiLy: 1-12
. >2.20 7561 . Mnagwwn 6anT, rog muHyc 2000
Aeved oz <2.20 3413 signe sinet RO Crapwui 6ant, yac: 0-23
[ara: 22.20 7562 . Mnagwwn 6anT, muHyTa: 0-59
MUHYTa/ cekyHaa <2.20 3414 unsigned short RIO Crapwwui 6anT, cekyHaa: 0-59
22.20 7563+(N1p*8)+0 3
Y <2.20 3415+(NTp"8)+0 double R/IO  |(m°)
>2.20 7563+(NTp*8)+4
M <220 3415+(NTp*8)+4 double R/IO |(T)
>2.20 7619+(N1B*23)+0
o <2.20 3463+(N18°23)+0 ey RO
22.20 7619+(N1B*23)+4
Q1B <220 3463+(N18*23)+4 double R/O  |(FOx)
>2.20 7619+(N1B*23)+8
Q12 <220 3463+(NT5*23)+8 double R/O  |(FOx)
22.20 7619+(N1B*23)+12
Qr <2.20 3463+(NT8"23)+12 double RIO|(TAx)
22.20 7619+(NTB*23)+16 .
BHP <2.20 3463+(NT8*23)+16 unsigned short R/IO  |(u)
22.20 7619+(NTB*23)+17 .
BOC <220 3463+(NT8"23)+ 17 unsigned short R/IO  |(u)
. >2.20 7619+(NTB*23)+18 .
TVmin <220 3463+(NT8*23)+18 unsigned short R/IO  |(4)
22.20 7619+(NTB*23)+19 .
TVmax <220 3463+(NT8°23)+19 unsigned short R/IO  |(u)
22.20 7619+(N1B*23)+20 .
Tdt <2.20 3463+(NT8*23)+20 unsigned short R/IO  |(4)
22.20 7619+(N1B*23)+21 .
T6e3.nut. <220 3463+(NT5*23)+21 unsigned short R/IO  |(v)
22.20 7619+(N1B*23)+22 .
TtHencnp. <220 3463+§NTB*23;+22 unsigned short R/O  |(v)
on iggg ;ggg double RIO
Onut.paboTtbl No 22.20 7692 .
P <2.20 3513 unsigned long R/O  |(MuH.)
Onut.paboThbl 22.20 7694 .
avcnnes <2.20 3515 unsigned long R/O  [(MuH.)
Onut.otcyT.cet.nuta (22.20 7696 .
- <2.20 3517 unsigned long R/O  |(MuH.)
>2.20 7698+(N1B*2)+0 BuTbl 0-7. MNpuHUMAaET 3Ha4eHus:
AktuBHasa bl <2.20 3519+(NT8"2)+0 bit field R/O g 2-:g32:2 Eﬂ;
=>2.20 7698+(N18*2)+0 e Butbl 8-15. 3Ha4eHne
o <2.20 3519+(N18*2)+0 Stk R KOHdurypaumoHHoro napamerpa CU
=>2.20 7698+(N1B*2)+1 e Butel 0-7. 3Ha4eHne
KT3 <2.20 3519+(N1B*2)+1 bit field RIO KOHdurypaumoHHoro napamerpa KT3
=>2.20 7698+(N1B*2)+1 e Butel 8-15. 3Ha4eHne
S <2.20 3519+(N1B*2)+1 St RS KOHdurypaumoHHoro napametpa ®PT
=>2.20 7704 ButoBas macka. [MpuHMMaeT 3Ha4YeHns:
9 but 0 — HaxaTune KHOMKN «JoCTyn»;
9 but 1 — oTCyTCTBMNE CETEBOIrO
nUTaHus;
9 BuT 2 — HMU3KOE HanpsixxeHne
baTapeu;
1 but 3 — nepe3anyck npoueccopa;
. . 9 BUT 4 — YCKOPEHHbBIN PEXUM;
MpusHakm cobbITui <2.20 3523 unsigned short R/O 1 BUT 5 — pecypc Gatapem GIu3ok K
OKOHYaHWIO;
9 But 6 — nepeBoa Yacos;
9 But 7 — BKNoYEeHME NOACBETKM
avennes;
9 but 8 — HaxaTue knNaBnaTypbl:
1 but 9 — obpalleHne no cetu;
9 But 10 — curHanusauus;
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9 but 11 — U3BMeHeHue HacTpoek
(6bINO M3MEHEHMEe HacTpoeK,
npuBoasLlee K USMEHEHUNIO
KOHTPONbHON CyMMBbl);

9 BuT 12 — kanMbpoBKM pa3peLUeHsbl;

9 but 13 — ucnonb3oBaHue SD kapThl;

9 but 14 — ucnonb3oBaHue USB;

9 but 15 — penaccuBauus 6atapeun
(TexHomnornyeckasi onepaums
nogaepxaHusa 6atapeu B pabovem
COCTOSHUM).

22.20 7705 .
KCH <220 3524 unsigned short R/O |Tonbko ana MNB=2.00
22.20 7706+(NTB*1)+0 BuTbl 0-7. 3HayeHune
- KOH(MrypaLmoHHOro napameTpa
Vien. tx <2.20 3525+(NT8*1)+0 bit field RIO | icn.txo
Tonbko gnsa MB=2.00
22.20 7706+(N1B*1)+0 BuTbl 8-15. 3HayeHne
. KOH(MrypaLMoHHOro napameTpa
IR <2.20 3525+(NTB*1)+0 S RO | cn.thp»
Tonbko gnsa MB=2.00
22.20 7709 ButoBasa macka.
9 Butbl 0-1 - 3Ha4yeHne no TB1
9 BuTbl 2-3 - 3Ha4yeHne no TB2
Mcn.Qecym <2.20 3527 unsigned short R/O 9 BuTbl 4-5 - 3HayeHne no TB3
XpaHuT 3HaYeHne KOHPUrypaLnoHHOro
napametpa «Mcn.Qcym»
Tonbko gnsa MB=2.00
22.20 7710 .
Peseps <2.20 3528 unsigned short R/O  |Tonbko ansa MB=2.00
> %
TnycTon Tpy6bl zggg 7?_1_1+(NTB 2)+0 unsigned short R/O  |(4). Tonbko ansa MB=2.00
> %
TpeBepca zggg 7?_1_1+(NTB 2l unsigned short R/O  |(4). Tonbko gns MB22.00
>2.20 7717
>
Qcym <220 3529 double R/O  |{(FAx). Tonbko ans MB=2.00

Mpumeyanue:

- 3anucb Buaa «---» 03Ha4aeT, YTO napameTp OTCyTCTBYeT

- NTp o3HauvaeT Homep TpyObl U n3meHsieTcst B gnanasoHe 0+6 ansa MNB=2.20 n 0+5 ana MNB<2.20

- NTB 03Ha4aeT HOMep TEMSIOBOro BBOAA U M3MeHsieTca B AnanasoHe 0+2 anga MB=2.20 n 0+1 an4a
MB<2.20

- npu pabote ¢ npubopamu, nmerowmmn NB=2.20 BO3MOXHO YTEHME NapaMeTpoB, pa3MeLLEHHbIX
no agpecam ans MNB<2.20. B atom cniyvae, B Lensx CoOXpaHeHUs MakCmasibHOM COBMECTUMOCTH,
B Npouecce 4YTeHMs1 MPOM3BOANTCHA npeobpasoBaHMe CTPYKTYp AaHHbix [1B22.20 Kk CTpykTypam
MB<2.20, YTO MOXET NPUBOANTL K MOTEPSAM 3HAYMMOM MHpopMaLnm
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442 v | Chdfgdes o | dedezQiu j dzd W

MapameTtpg MNB Aanppec Twun fJocrT MMpumeuvyaHue
) 22.20 7816 . Mnagwwn 6anT, aeHb: 1-31
[arta: geHb/mecsu <220 3540 unsigned short R/O Crapuuwih 6airT, mecsit; 1-12
) 22.20 7817 . Mnagwwn 6ant, rog muHyc 2000
[Oara: rog/uac <2.20 3541 unsigned short R/O Craplunit 6awT, yac: 0-23
Oara: 22.20 7818 . Mnagwwn 6anT, muHyTa: 0-59
MUHyTa/CekyHaa <2.20 3542 unsigned short RIO Crapwwui 6ant, cekyHaa: 0-59
22.20 7819+(N1p*2)+0 o
t <2.20 3543+(NTp*2)+0 oz RO
22.20 7833+(N1p*2)+0
P 2.20 3555+(NTp*2)+0 float RIO |(MMa)
22.20 7847+(N1p*2)+0 3
e <2.20 3567+(N1p*2)+0 oz RIO (M)
22.20 7861+(N1p*2)+0
Gm <220 3579+(NTp"2)+0 float R/IO  |(T/4)
22.20 7875+(N1p*2)+0
(0] <220 3591+(NTp*2)+0 float R/IO  [(FOx/4)
22.20 7889+(N1p*2)+0
h <220 3603+(NTp*2)+0 float R/O  ((FOx/T)
22.20 7903+(N1B*2)+0
1B <220 3615+(NT8*2)+0 float R/IO  [(FOx/4)
22.20 7909+(N1B*2)+0
hx <2.20 3619+(NT5*2)+0 float R/O  ((FOx/T)
22.20 7915
an <2.20 3623 float R/O
HC no tpy6am 1-7(6 ans MNB<2.20)
Kaxabin 6anT npeactasnsieT 6utoByto
macky HC no ogHon Tpy6e. MNpuHumaet
. 3HaYeHus:
22.20 7917 | unsigned char[7] 11 0-HC oTcyTcTayerT;
1 1-HC npucytcTByet
Mopsigok 6uT:
9 But 0 — HC t<min;
HC no Tpybe R/O {1 BuT 1 — HC t>max:
9 but 2 — HC Heucnp. gatyuka t;
9 But 3 — HC P<min;
. 9 BuT 4 — HC P>max;
<2.20 3625 | unsigned char[6] 1 BuT 5 — HC V<min:
9 But 6 — HC V>max;
9 but 7 — HC Heucnp. unu oTcyT.
nutaHusa BC
Butbl 8-15. buToBas macka cocTosiHUI
2220 7920 gsfmosmuwowblx BxogoB. Mopsgok
e 9 but 8 — B1;
B bit field R/O §l Byt 9 — 1B2:
9 but 10 — OB3;
<2.20 1 Bt 11 — [1B4;
9 Butbl 12-15 — He ucn-cs;
HC no TB 1-3(2 ans MNMB<2.20)
Kaxpgpin 6anT npeactasnsier Gutosyto
macky HC no ogHomy TB. MNMpuHumaet
3HaYeHus:
S ) 9 0-HC otcytcTBYeT;
22.20 7921 | unsigned short[3] {1 1-HC npucyTcTayer
Mopsigok 6uT:
q but 0 — HC no dft;
9 But 1 —HC no dM;
/ 9 But 2 - HC no QTB;
HCnoTB RIO 1 ¢ But 3 - HC tx<min;
1 but 4 — HC tx>max;
9 But 5 — HC Heucnp. gatyuka tx;
9 but 6 — HC tHB<mIn;
But 7 — HC tHB> ;
<2.20 3628 | unsigned short[2] T Bur HBZmax

9 But 8 — HC Heucnp. gatumka tHe
1 But 9-HC noQ12;

9 But 10 —HC no Qr;

9 But 11 — HC no Px<min;

9 But 12 — HC no Px>max
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Butel 0-7, Hannune HC
ButoBas Mmacka. [puHMUMaeT 3Ha4YeHus:

=AY [t 9 0-HC otcyrcTByYeET;
HC no N bit field RIO nﬂ LA (E prieyater ey
OopsIfOK BUT:
91 0 - HC no AMN<min;
<2.20 e 9 1 - HC no AMN>max
CrapLuui 6anT, He ucn-cs
22.20 7924 -
Peseps <220 3630 bit field R/O  |BuTbl 8-15
ButoBasi Mmacka. [MpuHMMaeT 3HayYeHus:
9 But 0 — HaxkaTne KHOMKN «oCTyn»;
9 But 1 — oTCYyTCTBUE CETEBOrO
NUTaHus;
9 BT 2 — HU3KOe HanpsixxeHne
6aTtapeu;
>2.20 7925 1 BuT 3 — nepesanyck npoueccopa;
9 BUT 4 — YyCKOPEHHbBIN pexum;
9 but 5 — pecypc 6aTapen 6nm3ok k
OKOHYaHMWIO;
9 But 6 — nepeBoa Yacos;
9 But 7 — BKNtOYEHME NOACBETKM
avcnnes;
MpusHakm cobbiTui unsigned short R/O 9 But 8 — HaxxaTue knaBunaTtypbl:
9 But 9 — obpalleHne no ceTu;
9 But 10 — curHanusauus;
9 But 11 — n3meHeHne HacTpoek
(6bIN0 M3MEHEHME HacTpOoeK,
npuBoasLLee K USMEHEHUIO
KOHTPOSIbHOW CYMMbl);
<2.20 3631 9 BuT 12 — kanMbpoBKX pa3peLLeHbl;
9 But 13 — ucnonb3soBaHne SD kapThbl;
9 But 14 — ucnons3oBaHne USB;
9 but 15 — genaccuBauus 6atapeun
(TexHomornyeckasi onepaums
nogaepxaHus 6atapeu B paboyem
COCTOSIHUM).
22.20 7926 .
Peseps <220 3632 unsigned short R/O
22.20 7927+(N18*2)+0 o
X <2.20 3633+(N18"2)+0 ise RIO|(C)
22.20 7933+(N18*2)+0
Px <220 3637+(NT8°2)+0 float R/O  |(MMa)
22.20 7939+(N1B*2)+0 o
& <2.20 3641+(N18°2)+0 ise RO |(C)
>2.20 7945+(N1B*2)+0 o
tHB <220 3645+(NT8*2)+0 float R/O |(°C)
Butbl 0-7. ButoBasi macka. Homep 6uta
n 3 22.20 7951 03Ha4aeT Homep Tpy6GhI. MpUHUMaEeT
ngHaKM nycTom bit field R/O  |3Ha4eHus:
TPYOH! <2.20 1 0-otcyTcTBYET;
1 1- npucytcreyet
BuTbl 8-15. ButoBas macka. Homep Guta
MovaHakv besenca 22.20 7951 03HauaeT Homep TpyGbl. MpUHUMaeT
st bit field RIO |sHauerus:
Py <2.20 1 O-otcyTcTBYeET;
1 1- npucytcteyet
Butbl 0-7. ButoBasi macka. Homep 6uta
G 22.20 7952 03HauaeT Homep TpyGbi. MpuUHUMaeT
bl bit field RIO  |sHauenus:
by <2.20 i 0-otcyTcTBYET;
1 1- npucytcreyet
>
Peseps 2.8 7952 bit field RIO
>2.20 7953 But 0. MNpuHUMaeT 3HaveHns:
AktuBHasa bl bit field R/O 9 O-akTtuBHa B 1;
<2.20 3649 1 1- akTuBHa B2
>2.20 7953 o
Peseps <220 3649 bit field R/O  |Butbl 1-15

MNpumeyaHue:

- 3anncb BUAa «---» O3Ha4aeT, 4TO NnapamMeTp OTCYyTCTByeT

- NTp o3HayaeT Homep TpyObl 1 n3meHsieTcsa B gmanasoHe 0+6 ans MNB=2.20 n 0+5 gna MNMB<2.20
- NTB 03Ha4yaeT HOMep TENMOBOro BBOAA U N3MeHsieTcs B AnanasoHe 0+2 gna MNB=2.20 n 0+1 gn4a

MB<2.20
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- npu pabote ¢ npubopamu, nmetrowmnmm NB=2.20 BO3MOXHO YTEHME NApaMeTPOB, Pa3MeLLEHHbIX
no agpecam Aansa MNB<2.20. B atom cniyyae, B Lensx coxpaHeHUst MakCumarbHOM COBMECTUMOCTH,
B MpOLECCe YTEHMSs1 MPOU3BOAUTCS NpeobpasoBaHue CTPYKTYp AaHHbiX [1B=2.20 k cTpykTypam
MB<2.20, 4TO MOXET NPUBOANTL K NOTEPAM 3HAYMMOKN UHpopmMaLnn

45 CepBUMUCHaA KomMaHpAga

CTpykTypa npegHasHaveHa O5s BbIMNONHEHUS CEPBUCHLIX onepauuin. [Ina Bcex koMaHg, KpoMe KomaHz
YCTaHOBKN aKTMBHOW 6a3bl OaHHbIX, M3MEHEHME CTPYKTYpbl BO3MOXHO TONbKO NPW HaaTow KHOMKe
«[Joctyny.

MapamerTp Anpec Twun JocTy MpumeyvyaHue
MpuHMMaeT 3HaveHus:
9 1—cTtapT 3anucu HacTpoex;
9 2—okoH4aHuWe 3anucK HacTpoek;
Komanga 2665 unsigned short R/MW* 9 7-ycTtaHoBWTb akTuBHOM B 1;
9 8-ycTaHoBUTL akTnBHOW B2;
i 7-ycTtaHoBUTbL AaTy Bpems;
Tonbko B [1B=2.00
Mnagwwn 6anT, aeHb: 1-31
Crapwwuii 6ant, mecsiy;: 1-12
Vcnonb3yeTcs TONbKO C KOMaHAoW «YCTaHOBUTL AaTty
BpeMsi»
Mnagwwn 6anT, rog muHiyc 2000
Crapwwuii 6anT, yac: 0-23
Mcnonb3yeTcsa TONbKO C KOMaHAoM «YCTaHOBUTL AaTy
BpeMsi»
Mnagwwn 6anT, muHyTa: 0-59
Crapwwuii 6ant, cekyHaa: 0-59
Mcnonb3yeTcsa TONbKO C KOMaHAoM «YCTaHOBUTL AaTy
BpeMsi»

[ara: neHb, mecsy, 2666 unsigned short R/MW*

[Oarta: rog-2000, yac 2667 unsigned short R/MW*

Bpewms: MuHyTa, cekyHaa 2668 unsigned short RW*

[lo BbINONMHEHUA KOMaHg «YCTaHOBUTb akTMBHOW B[l» HeobxoaumMo MpPoM3BECTM 3anucb MNaporisi CMeHb!
aKTMBHOW 6a3sbl JaHHbIX MO aApecy CTPYKTypbl « Tun yntaemblx AaHHbIX». [laponb npegcraenseT cobom
MaccuB n3 5-TM UM POBbLIX CMMBOJSIOB C 3aBepLUaLLUM OBOMYHbIM Hynem (6-om no cyety 6ant). Ecnn
OJIMHa YCTaHOBMEHHOro MNapons MeHee 5-TM CUMBOMOB, TO OCTaBLUMECS CUMMBOfbI 3anOfHATCA
cumBonom npoben (kog 0x20). Hanpumep, naponb «123» gorkeH ObiTb NpefcTaBneH B BUAE MaccuBa
BanT: 0x31, 0x32, 0x33, 0x20, 0x20, 0x00.
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46 CTpyKTypa TEeXHO/OIrMYeCcKOrNIo M3MeHeHUA napameTpos

CTpykTypa npedHasHadeHa [ONS W3MEHEHUs pasnUYHbIX NapaMeTpoB BbluMcnUTens. MameHeHne
napameTpa BbINOJHAETCA Mpy MOMOLLM onepauun 3anucy pernctpos. MNpu 3ToM ykasbiBaeTcsl YCIOBHbIN
HOMEpP M3MEHsieMoro napameTpa M HOBOe 3HauyeHue MnapameTpa. YpoBeHb AOoCTyna K U3MEHseMoMy
napameTpy onpeaenseTcs TUMNOM napaMeTpa.

MapamerTp Afpec Twun fJocT MpumeuvyaHue
MpuHMMaeT 3HaveHus:

1 0 — Koppekuus BpemeHnu. None
«3HayeHne napameTpa» CoaepXuT
BENMUYMHY KOPPEKL N BPEMEHW.
Honyctumbini nitepsan +900 cekyHA.
Ecnu TekyLee Bpems npnbopa
HaxoguTtcs B npegenax Y4:20:00 +
44:40:00, To KOppeKLUsi BpeMeHU
nNpou3BoaMTCS HeMeAneHHo. B
NPOTMBHOM Cry4ae, KOppPeKL st BpeMEHU
BbINOMHAETCS Nocne crneayoLlero
pocTtmxeHnsa spemenn Y4:20:00;

9 1 — Tmn ncnonb3oBaHuA
OOMNOMHUTENBHOIO MMMYNLCHOrO BXoAa.
3HayeHve B COOTBETCTBUM C
HaCTPOEYHbIMU NapameTpamu,;

9 2, 3, 4-3HaueHue txg ana TB1,TB2 unu
TB3 cooTBeTCTBEHHO. [10 U3MeHeHUs
3Ha4yeHuit HeobxoaMMO NPOU3BECTH
3anvcb Napons CMeHbl aKTUBHOW 6a3bl
[AaHHbIX N0 agpecy CTPYKTYpbl «Tun
YnTaeMbIX AaHHbIX». Maponb
npeacTasnseT coboi maccus u3 5-Tu
LMdpPOBLIX CUMBOJOB C 3aBepLUaLLMM
ABOUYHBIM Hynem (6-oi no cueTty 6anT).
Ecnu anvHa yctaHoBneHHoro napons
MeHee 5-T CUMBOIOB, TO OCTaBLUMecs
CUMBOSTbI 3aMOSHAOTCSH CUMBOSIOM
npo6en (koa 0x20). Hanpumep, naponb
«123» pomkeH GblTb NpeacTaBneH B
Buae maccusa 6ant: 0x31, 0x32, 0x33,
0x20, 0x20, 0x00.

Homep napametpa 3796 unsigned short RW*

3HayeHve napameTpa 3797 float R/W*
Peseps 3799 unsigned char[4] R/W*

47 TenewmeTpusa

CTpyKTypa npegHasHaveHa ans YteHus nHpopmauum, nonyv4aemon npubopom no umudpoBoMy KaHany oT
pacxogomepos Nutepdnoy.

MNP UNME Y A HdVlxinonan Tenemetpumn peanusyetcs Tonbko B MB22.20
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MapamerTp

Aagpec

Tun

fJocrT

MpnumeuvyaHue

PesepB

4213+(Ng*49)+00

unsigned long

R/O

PesepB

4213+(Ng*49)+02

unsigned long

R/O

[OwnarHocTtuka

4213+(Ng*49)+04

unsigned long

R/O

BuToBasi Macka cobbiTui B nopsiake

BO3pacTaHus Homepa 6uTos:
1 EO
1AL
1 E2
1F3
1 E4
1 E5
1 E6
1 A7
1F8
1 A9
1 A10
 E11
M E12
 E13
T A14
9 A15
9 Al6
T A17
T A18
M F19
9 F20
M F21
1 A22
1 A23
1 A24
1 A25
9 A26
1 A27
9 F28
T A29

CM. JOKYMEHTaLMI0 Ha pacxogoMep

CepuiiHbli Homep

4213+(Ng*49)+06

unsigned long

R/O

CepuiiHbIi HOMep pacxogomepa

Bpewmsi pab.

4213+(Ng*49)+08

unsigned long

R/O

(M©H.)

Bpemsi pab. ¢ oLu.

4213+(Ng*49)+10

unsigned long

R/O

(MuH.)

F1

4213+(Ng*49)+12

unsigned short

R/O

MpuHUmaeT 3HaveHus:

1 96 oba HanpaBneHWs NOToKa, MMMYMbChbI
0 (KoY 3aMKHYT)

1 224 o6a HanpaBneHust NoToka,
uMnynbcbl 1 (KNY pasoMKHYT)

1 32 npsiMmoe HanpaBneHne NOToKa,
mmnynbscbl 0

1 160 npsimoe HanpaBneHne NoToka,
MMnynbcobl 1

1 64 o6paTHOe HanpaeneHne NOToKa,
nmnynbscbl 0

1 192 obpaTHOe HanpaBreHne NoToKa,
nMnynbcobl 1

1 1 komnapatop: BeIxoa=0 ecnu pacxon
GonbLue ycTaBku

1 129 komnapaTop: BbIxoA=1 ecnu pacxoa
6onbLue ycTaBku

1 2 anarHocTuka: Bbixog=0 npu cobbITUsAX
(no UITN)

1 130 guarHocTuka: Bbixoa=1 npu
cobbITusix (no UIMA)

1 3 TenemeTpusa (nepegava AaHHbIX B
undposown hopme)

F2

4213+(Ng*49)+13

unsigned short

R/O

Cm. F1

no

4213+(Ng*49)+14

unsigned short

R/O

Crapwwui 6anT - Bepcus;
Mnagwwn 6anT - pegakums.

CRC npowunBku

4213+(Ng*49)+15

unsigned short

R/O

MHamumpoBaTth B LeCTHaguaTepuyHom Buae

oy

4213+(Ng*49)+16

unsigned short

R/O

(Mm)

Gmax

4213+(Ng*49)+17

unsigned short

R/O

[T

Knacc

4213+(Ng*49)+18

unsigned short

R/O

Ecnu cTtapwwn 6ant paseH 0, To
oTobpaxaeTcsa 3Ha4YeHne mnagwero banta
(cumBonbl ‘A’, ‘B’, ‘C’, ). Ecnu cTapumnn
6anT He paBeH 0, T oTobpaxkaeTca «KXxx»,
rAe «XXX» - JECATUYHOE 3HaYEeHUe cTapLuero
bawTa.

Twn npubopa

4213+(Ng*49)+19

unsigned short

R/O

[MpuHMMaeT 3HaveHus:
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9 0x1701 - Mutepdnoy PC;
1 0x1707 - Mutepdroy K;
9 0x1708 - MNutepdnoy CB;
1 0x1709 - MNutepdroy M

Peseps 4213+(Ng*49)+20 unsigned short R/O
BuTbl 0-3 - KON-BO 3HAKOB NOCMe 3anATon
ansa «Koadp.A»
BuTbl 4-7 - KON-BO 3HAKOB Nocre 3anaTon
e ns «Koad.B»
[MapameTpbl UHAKK. 4213+(Ng*49)+21 bit field R/O gwru 8-1?— .
anga «V+» n «V-»
But 15: 0 - HeT moaynsa apxvBauun, 1- ecTb
mMofynb apxvBauuu
V+ 4213+(Ng*49)+22 double RIO  [md)
V- 4213+(Ng*49)+26 double RO [
Bec nmn. 4213+(Ng*49)+30 float R/O (m)
Pacxog 4213+(Ng*49)+32 float R/O (M3/q)
Koadp.A 4213+(Ng*49)+34 float R/O
Koadh.B 4213+(Ng*49)+36 float R/O
Conp.Bogbl 4213+(Ng*49)+38 float R/O (kOm)
[ara/Bpemsi:aeHb/mecsL, 4213+(Ng*49)+40 unsigned short R/O g::fﬁ;;g:;;’5:&:111'_3112
[ara/spemsi:ron/qac 4213+(Ng*49)+41 unsigned short R/O '(\ZA::;‘)HUTMMMM g:ﬂMTT’qr:(ﬂ “(;'_MZHgyC 2000
[ara/Bpems: 4213+(Ng*49)+42 unsigned short R/O Mna,qmmvﬁ 6aF|T, MVIHyTaZI 0-59
MUHyTa/cekyHaa Crapuuii 6ainT, cekyHga: 0-59
OxupaHue 4213+(Ng*49)+43 unsigned short R/O ?:;g:;Mnhf:X(z‘Ta nocneaHeu aocTosepHou
Kon-Bo Tenerpamm 4213+(Ng*49)+44 unsigned long R/O O6Lee KoMn-BO NPUHSTLIX TENerpamm
Kon-Bo HenocToBepHbiX 4213+(Ng*49)+46 unsigned long R/O O6Lee Kon-BO HEAOCTOBEPHbIX TENErpamm
TenerpaMm
Butbl 0-7. MpuHMMaeT 3HaveHus:
Hert cBA3m 4213+(Ng*49)+48 bit field R/O 0 - cBSA3b C paCX0A0OMEPOM ECTb;
1 - cBSI3V C pacXoOMEPOM HET;
Peseps 4213+(Ng*49)+48 bit field R/O BuTbl 8-15

Mpumeyanue:

- Ng 03Ha4yaeT HoMep KaHana usMepeHvsi pacxoaa
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MpununoxeHhmwwe HK LEm&AC Y eKToaH T p 0 N1 K€ iy omiim Byclical Redundancy
Checking (CRC16)

PacuyeT koHTponbHOM cyMMmbl kagpa RTU MOXeT BbLIMOMHATLCA MO CneayrowemMy anroputMy (TEKCT Ha
s3blke nporpaMmmunpoBaHusa CU):

WORDCrc16(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=0xffffU;

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;

MycTb Kakoe-nnbo coobuieHne, nvetowero anvHy N, 3anucaHo B maccme Data[N+2] tuna unsigned
char. Torga ans aToro coobLLEHNS KOHTPOSTbHYIO CYMMY crieqyeT (oopMMpoBaTh CrieayoLwmm obpasom:

WORD CheckSumm = Crc16(Data, N);
Data[N] = CheckSumm);
Data[N+1] = CheckSumm>>8;
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MpunnNnoxXeBAUWe HK LPBEAC Y eKToaH T p ool iy M M bRC
Mpumep yHKUUM pacyeTa KOHTPOSbHOM CyMMbI Kaapa Ha si3blke CUL:

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;

}

roe:

9 pSrc - ykasaTens Ha Bydep, copepallunii coobLLeHvE;

9 length — konuyecTBo GaiiT AaHHbLIX, AN KOTOPbIX TpebyeTcs npoussecT nogacyeT LRC.
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MpunoxedunePyHKLULUKN nNnpeoobpASCldB adi®@maTHDO

Hwke npuBeneHbl NnpuMepbl Ha s3bike CU doyHKkumin npeobpasoBanust u3 ASCII oopmata B BOMYHbIN 1
obpaTHoro npeobpa3soBaHus U3 asonyHoro B ASCII.

const unsigned char CharToBin[23]={
0,1,2,3,4,5,6,7,8,9,0,0,0,0,0,0,0,10,11,12,13,14,15};
const char BinToChar[16]={

o ,1 2,3 4,5 e 7,8 9 A B, C L, D L E LR )

char TwoASCIItoBIN( char *cptr, unsigned char *bptr) {
char ca,i;
unsigned char cb;

cb=0;
for (i=0; i<2; i++) {
ca=*cptr++;
ch<<=4;
if (ca>= 0" )&&(ca<= '9" ) || (ca>= ‘A" ) && (ca<= ')
cb|=CharToBin[ca - 0x30];
else
return  (0);
}
*bptr=cb;
return  (1);
}
roe:

9 cptr — ykasaTens Ha Gydep, cogepxauin cumsornsl ASCII;
9 bprt - ykasatens Ha 6ydep, Kyaa 3anuckbiBaloTCA ABONYHbIE BaNThI.

void BINtoTwWOASCII( unsigned char *bptr, char *cptr) {
unsigned char cb;

cb=*bptr;
*cptr=BinToChar[(cb>>4) & O0xO0F];
cptr++;
*cptr=BinToChar[cb & OxOF];
}
roe:

9 bptr — ykazartens Ha Bydep, conepxaluunin 4BOUYHbIE BanTbl;
9 cprt - ykazatens Ha 6ydep, kyaa 3anucekisatotcs cumsorsl ASCII.
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MpunoxedneKopgnb owmobOK, BO3BpaluUwaemMmble

0 - HeT ownboK;

1 - HegonycTUMmas PyHKUMNS;

2 - HegonNycTUMbIN afpec B 3anpoce;

3 - HegonycTUMble 3Ha4YeHUs B Nore JaHHbIX 3anpoca;

4 — HenonpaBMmas ownbka BO3HMKINA BO BPEMS BbINOMHEHWS Onepawmu;

5 — noaTeBepxaeHNe BbINONHEHNSA onepaLuun (He NCcnonb3yeTcs);

6 - 3anpoc He MoxeT ObITb 06paboTaH cenyac, HeobxoaMMO NOBTOPUTL 3aMNpoC NO34HEE;
7 — (He ncnonbayeTtcs);

8 - (He ucnonb3yeTcs);

9 — YCTPOWCTBO He roTOBO;

10 - npu YTeHWM 3anpoLLeHo GonbLue PerucTpoB, YeM AOMYCTUMO;

11 - caenaHa nonbiTka 3anucy GonbLIEro KONMYeCTBa PErMcTpoB, YeM OOMYCTUMO;
12 - HepgoNyCTUMBIN HaYanbHbIN agpec;

13 - HegoNyCTUMbIN KOHEYHBIN aapec (HayanbHbIN agpec + KONUYEeCTBO PErnCTPOB);
14 - agpec JOCTyNeH TOMbKO AN YTEeHUS,

15 - pocTyn 3anpeLleH (3awmTta, Hanpumep kHornka JOCTYI);

16 - apyrasa owmnbka npu obpaboTke 3anpoca;

130 — OwunbKa BbINONHEHUS;
132 - YkasaHHas gaTa BHe guanasoHa apxuBa npubopa;
133 - HeT gaHHbIX 3a yKa3aHHy arty;

npmoéopo
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Mpunnoxeb.WaeanmncaHme CTPYKTYpbb dainna

darin gaHHbIX hopmaTa tvb MmoxeT ObITb NonyyeH cneayoLwmnmm cnocobamu:

1 nyTem cuuTbiBaHWA AaHHbIX U3 TB7 Ha ycTporcTBo nepepaym gaHHbIx « USB-MTMO»;

1 nyTem cunTbiBaHUs AaHHbIX M3 TB7 Ha nnaHweTHbI komnbioTep ¢ MO npoussoactBa «3A0 TepMOTPOHUK»
ans OC Android;

1 nyTem cuuTbiBaHWA AaHHbIX U3 TB7 Ha SD kapTy.

1 ®ann coctouT M3 MHOXecCTBa MocnefoBaTellbHO PacrONOXEHHbIX CErMeHTOB AaHHbIX. KaxAabli cermMeHT
OaHHbIX COOEPXUT:

1 onucaTtenb gaHHbIX;

1  OAMH UNY HECKOMBLKO OAHOTUMHBIX ANIEMEHTOB AaHHbIX.

UTeHre n nHTepnpeTtaumsa cogepxmMmoro anna AormkHa BbINOMHATLCA B NOcneaoBaTenbHOCTU:
1. UYrteHue u3 dparina onucatens AaHHbIX PUKCUPOBAHHOW ATWHBI;

2. YrteHue u3 harina anemMeHTOB AaHHbIX. 3aKnioyaeTca B YUTeHUN U3 hbarina nepeMeHHOro KonmyecTea
6anT, B 3aBUCMMOCTU OT ANNHBLI U KONUYECTBA 3NIEMEHTOB [AaHHbIX, YKa3aHHbIX B onucaTerne AaHHbIX.
[MonyyeHHble [aHHblE WHTEPNPETMPYIOTCA B COOTBETCTBMM C TWUNOM [AaHHbIX, YKa3aHHbIM B
onucatene. B 3aBMCMMOCTM OT TuNa [OaHHbIX MPUHUMAETCH pPELUEHUA O NPOAOSDKEHUU YTEHUA
(nepexoa K BbINOMHEHWO MN.1) UK OKOHYaHUK onepauun.

OnucaTenb AaHHbIX UMEET CreayoLyro CTPYKTYpY:
Mone Tun Pasmep Mpumeyvanue
(6anT)
Twn uernoe 4 Onpefensier TMN XpaHUMbIX AaHHbIX
OnvHa uernoe 4 OnpegensieT ANVYHY O4HOrO 3rieMeHTa AaHHbIX (6anT)
KonunyectBo Lenoe 4 OnpefensieT KONMYeCTBO 3M1EMEHTOB AaHHbIX (*)
Hon. nHdopmaums uernoe 4 Onu1cbiBaeTCs KOHTEKCTHO B 3aBUCMMOCTM OT NOMS «TUM»

(*) — ona cermeHTa ¢ nonem «Tuny» paBHbiM O none «KonmyecTBO» aHanNM3NMpPoOBaTb HE HYXHO
(konuyectBo paBHo 1).

Ecnun nHoe He OroBopeHO cneumanbHO, TO KaXKAbIA 3NeMEHT AaHHbIX COAEPXUT CTPYKTYpY OOHOro 13
TWUNOB, OMUCAHHbIX BbILE (Hanpumep, CTpykTypy «MHdopmaumsa o6 ycTponcTBey», « ApXUBHAs 3anmcby» u
T.0.). Ecnu none «[nuHa» cogepXuT 3HaveHve, Oonbluee, YeM CymmapHasi OfiMHa CTPYKTYpbl,
ONMCaHHas B COOTBETCTBYIOLLEM pasgene, TO Afs KaKOoro aremMeHTa AaHHbIX HeobXoauMo npouvuTaThb
n3 chavna konnyectso H6anT, paBHOE 3HA4YeHUO nonsa «[nvHa», a MHTepnpeTUpoBaTb CreayeT TOSbKO
norns, ykasaHHble B OMMCaHMM COOTBETCTBYIOLLEN CTPYKTYPbl AaHHbIX. Hanpumep, B onvcaTtene ykasaHo,
YTO 9MEeMEHT [JaHHbIX MpeacTaBneH cTpykTypon «WMHdopmauus o6 ycTponcTBe», AnvHa 38 0GanT.
OnucaHne cTpykTypbl «MHMopmaumns o6 yCcTpoOMCTBE» COAEPXKUT OMMCAHME SMEMEHTOB CyMMapHOW
aonvHon 14 Gawnt. B atom cnydae u3 dpanna Heobxogmmo npoumTtaTth 38 6GanT, a MHTEpnpeTMpoBaTh
TONbKO NepBble 14 U3 HUX.

Mone «Tun» KogupyeT cneayoLimne TUMbl 3NeMEHTOB AaHHbIX:

0 — Havyano arna. AnemMeHT AaHHbIX AOIMKEH coaepxaTb CTpoky «START TV7 DATA FILE\n\n», roe cumBeonel
«\\n» - ato cumsonbl ¢ kogamm 0XOD n OXOA cooTBeTCTBEHHO. [None «KonuyecTBo» aHanM3npoBaTb HE HYXHO;
1 — aneMeHT gaHHbIX NpeacTaBrieH CTPykTypor «Hdopmaums ob ycTponcTeey;

2 — 9neMeHT JaHHbIX NPEACTaBneH CTPYKTYpon «VIHpopmaumsa 0 HacTporiKaxy;

3 — AaneMeHT JaHHbIX NPEACTaBNeH CTPYKTYpon «HacTponkm 3awmieHHblie» ans MNB<2.20;

4 — 3neMeHT AaHHbIX COOEPKUT 3HAYEHNE KOHTPOJIbHOM CyMMbI HE3aLUMLLEHHBIX HAcTpoek. OcTanbHble 6anThbl
aHanM3npoBaTb He HYXHO;

5 — aneMeHT JaHHbIX NPEACTaBMEH CTPYKTYPON « HacTpOMKM He3aLUNLLEHHBIEY;

6 — aHanM3npoBaTb He HYXHO;

7 - aNeMeHT AaHHbIX NpeacTaBneH CTpykTypor «MHdopmauusi o aatax Havana/koHua apXvBOBY;

8 - aneMeHT AaHHbIX NpeacTaBneH CTpykTypor «MHdopmauusi 06 MHOEKCax apXMBOB NapameTPOBY;

9 - aneMeHT AaHHbIX NpPeacTaBreH CTPYKTypoit «MHpopmauus 06 aCMHXPOHHbLIX apXuBaxy;

10 - anemMeHT JaHHbIX NPEACTABNEH CTPYKTYpon « Tekymne 3HaveHus» ansa MNMB<2.20;

11 - sneMeHT AaHHbIX NpeacTaBneH CTPYKTypon « TekyLimne utorosble 3HaveHus» ansa MNB<2.20;

12, 13, 14 - aneMeHTbl AaHHbIX NPEeACTaBIeHbl CTPYKTYPON «ApXMBHASA 3anncb (4aCOBOW, CYTOYHbIN, MECAYHbIN
apxvBbl)» ana MNB<2.20. Tun 12 - 3anucu nNpeactaBnsloT vacoBon apxuB, 13 — cyTOuHbI apxuB, 14 -
MECSIYHbIN apXuB;

15 - aneMeHT JaHHbIX NPEACTABMEH CTPYKTYPO «ApXMBHas 3anuvch (MTOroBbl apxus)y» ans MNB<2.20;

16, 17, 18 - aneMeHTbl AaHHbIX NpeacTaBneHbl CTPYKTYPON «APXMBHbIE 3aMUCU aCMHXPOHHbBIX apXMBOB». Twun
16 - 3anucy NpencTaBnsAlT apxXMB U3MEHeHUM 6asbl gaHHbIX, 17 - apxuB coObITMIA, 18 - OUArHOCTUYECKUN
apxuB. None «[on.nHdopmauns» coaepXmUT MHAEKC apXMBHOWM 3anmncu B npmubope, u3 kotopon bbina cuntaHa
nepeas apxmBHasi 3anncb JaHHOIO CErMeHTa AaHHbIX;

19 — aneMeHT gaHHbIX NpeacTaBneH CTPYKTypon «HacTponku 3awuiieHHble» ansa MNB=2.20;

20 - aneMeHT JaHHbIX NPeacTaBrieH CTPYKTYpon «Tekylime 3HaveHnsa» ans NB=2.20;

= =4 -8 8 _a_a_9a_2 = =8 -8 -9 =

E

= =
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21 - aneMeHT AaHHbIX NpeacTaBneH CTPYKTYpon « TekyLme uToroble 3HadeHuns» ans MNBz2.20;

22, 23, 24 - aneMeHTbl AaHHbIX NpeACcTaBrieHbl CTPYKTYPOW «ApXMBHas 3anmch (4aCoOBOW, CYyTOYHbIN, MECAYHbIN
apxuBbl)» ansa B=2.20. Tun 22 - 3anucu NpeacTaBnAsoOT 4YacoBOW apxuB, 23 — CYTOYHbIA apxuB, 24 -
MECSIYHbIN apXvB;

25 - aneMeHT AaHHbIX NpeacTaBneH CTPYKTYpor « ApXMBHas 3anmch (MTOroBbIn apxuB)» ansa MNB22.20;

26, 27, 28 - aneMeHTbl AaHHbIX NPeacTaBneHbl CTPYKTYPON «ApPXMBHbIE 3aMMUCU aCUHXPOHHbLIX apXMBOB». Twn
26 - 3anucy NpeacTaBnsiioT apXvMB M3MEHEHUN 6asbl AaHHbIX, 27 - apxuB coObITUIA, 28 - AUMArHOCTUYECKUIA
apxuB. None «[Jdon.nHopmauusiy cooepxmT UHAEKC apXMBHOW 3anvcu B npubope, 13 koTopon Gbina cuntaHa
nepeas apxmBHas 3anucb JAaHHOIO CErMeHTa AaHHbIX;

65535 - havina. AnemMeHT AaHHbIX AoMKeH coaepxaTb cTpoky «END TV7 DATA FILE\n\n», rae cumBonbl «\rin»
- 910 cumBonbl ¢ kogammu OxOD m OXOA cooTBeTcTBEHHO. [lone «KonunyectBo» aHanuanpoBaTb HE HYXHO.
[aHHbIN aneMeHT SBNAeTcs NPU3HAKOM OKOHYaHUs dhanna u CrnyXUT CUrHanoMm K npekpaLLeHuio YTeHnst panna;
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MpumnoxeHWe ailm3 aoubume Ha JaHHbBMKU nNno WSBTepddei

OTnpaensiembii 1 NpMHUMaeMbin Oydep npu padote no USB Bcerga nmeeT anvHy 64 Gavta. U3 Hux
nomnesHblX AaHHbIX 61 GanT. Npn HeobxoanMMOCTM OTNpaBuUTb Gonbluee konuvecTBo 6anT, HeoOxooMMo
Jenatb HecKomnbKO nocrieqoBaTenbHbIX NOcbINok. Mpu nepegayve HECKOMNbKMX MOCHLINIOK B HanpaBeHnm
npubopa mexay nocrieqoBaTeNibHbIMU MOChINKaMyU OOMKHa BblAepkMBaTbCs nay3a He meHee 10 mc.
Kaxgas nocbinka cogepxur:

- 3aronoBok AnvHon 2 6anta: nepebii 6anT BCerga paBeH 63; BTOpon OalT coaepXuT ANWHY Cekuum
Nnonb3oBaTeNbCKUX AaHHbIX.

- CeKkuumio nonb3oBaTenbCKUX OaHHbIX ANuHON 62 Gawita. MepBbii 6aNT COQEPXKUT CYETUMK MOME3HbIX
6ant "ByteCnt". ByteCnt mMoxeT npuHMMaTb 3HadeHust 0-61. OcTtanbHble 6anTbl MCNoNb3ylTCA AN
nepegaydu «nonesHom» UHdopmauuu.

Ecnu nporpamma xo4eT oTnpaBuTb KONUYECTBO 6aiiT, kpaTHoe 61, To mocre OTnpaBKW NOMe3HbIX AaHHbIX
oHa Tawkke 00sis3aHa OTNpPaBWTb AOMOMHWUTENbHBLIA kagp ¢ ByteCnt paeHbiM Hynio. MpuHumatowas
nporpaMmMa NpUMHUMaeT peLLeHne, YTo BCe AaHHble NpuHATLI ecni ByteCnt nmeeT 3HayeHne meHee 61.

VcxogHble TekcTbl npuMmepa paboTtbl ¢ npubopom no uHTepdency USB npuBeneHbl Huke (NpoekT
KkomnunupoBancst B cpege paspabotkm Visual Studio 6.0 npu npegycrtaHoBneHHoM nakeTe Windows
Driver Kit Bepcun 7600.16385.1).



JluctnHr dpanna HIDDevice.h

/I HIDDevice.h: interface for the CHIDDevice class.
1l
T T

#if ! defined (AFX_HIDDEVICE_H_ 9C9236F9_16D8_4B6A_B3D1_416C79E14191  INCLUDED.)
#define  AFX_HIDDEVICE_H__ 9C9236F9_16D8_4B6A_B3D1_416C79E14191 INCLUDED_

#f _MSC_VER > 1000
#pragma once
#endif // _MSC_VER > 1000

extern "C" {

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

M

M

#define USB_VENDOR  0x2047 /ITI MSP430 vendor ID

#define USB_PRODUCT 0x0301 /D for this product (HID MSP430)
M T

M T

#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
/I HID action/transfer was successful

#define  HID_DEVICE_SUCCESS 0x00
/I HID device was not found

#define  HID_DEVICE_NOT_FOUND 0x01
/I HID device is not opened

#define  HID_DEVICE_NOT_OPENED 0x02

/I HID device is allready opened

#define  HID_DEVICE_ALREADY_OPENED 0x03

/I! Timeout occurs during transfer

#define  HID_DEVICE_TRANSFER_TIMEOUT 0x04
/I' HID transfer failed

#define  HID_DEVICE_TRANSFER_FAILED 0x05

/1" Invalid handle
#define  HID_DEVICE_HANDLE_ERROR 0x06
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/1" Buffer overflow

#define  HID_DEVICE_BUFFER_OVERFLOW 0x07
/' User interrupt

#define  HID_DEVICE_USER_INTERRUPT 0x08
/I Unknown error

#define  HID_DEVICE_UNKNOWN_ERROR OxFF

1l
1l
/I' A structure that tracks the number of serial numbers
1
1l
typedef  struct

char serialNum[SERNUM_LEN];
char devicePath[MAX_PATH];
BYTE deviceStatus;
}TTrackSerialNumbers;

typedef  struct

TTrackSerialNumbers m_serialNumLis tIMAX_PHYS_DEVICES];
WORD m_Cnt;
}TTrackSerialNumbersAr;

1l
1
/I Device information structure.
1
1l
typedef  struct

{

/I' Handle for hid device

HANDLE hndHidDevice;

/I Indicator if device is opened

BOOL bDeviceOpen;

/I Timeout for GetReport requests

UINT uGetReportTimeout;

/I Timeout for SetReport requests

UINT uSetReportTimeout;

/I Asynchronous I/O structure

OVERLAPPED oRead;

/I Asynchronous I/O structure

OVERLAPPED oWrite;

/I Maximum length of InReport's

WORD winReportBufferLength;

/I 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, DIWORD bufferSize);
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void HID_Init  (THidDevice * pHidDevice);
void HID_Unlnit (THidDevice * pHidDevice);

BYTE HID_Open (THidDevice * pHidDevice, WORD vid, WO RD 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  // Idefined(AFX_HIDDEVICE_H_ 9C9236F9_16D8_4B6A_B3D1 416C79E14191 INCLUDED )

JuctuHr cbanna HIDDevice.cpp

/I HIDDevice.cpp: implementation of the CHIDDevice class.
1l
T T T T T

#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);

e
/I Construction/Destruction
T T T T T

DWORD HID_GetSerNums(WORD vid, WORD pid, TTrackSerialNumbersAr * pSerialNumListAr)

{
wchar_t  HID_Serial_Number[SERNUM_LEN];
DWORD i=0, error=0;

T
for (i= 0;i<MAX_PHYS_DEVICES;i++) {

memset(&pSerialNumListAr - >m_serialNumList[i].serialNum, 1, sizeof (pSerialNumListAr - >m_serialNumList[i

pSerialNumListAr - >m_serialNumList[i].deviceStatus = HID_DEVICE_NOT_FOUND;

pSerialNumListAr ->m_Cnt =0;
M T

].serialNum));
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for (i=0;i<HID_DEV_CONNECTABLE_MAX;i++) {

if (HID_GetHidDevicePath(vi d, 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;
strepy(pSerialNumListAr - >m_serialNumList[pSe rialNumListAr - >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 hHidDevicelnfo = NULL;

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

if (hHidDevicelnfo !'= NULL) {
SP_DEVICE_INTERFACE_DATA hidDevicelnterfaceData;
hidDevicelnterfaceData.cbSize = sizeof (hidDevicelnterfaceData);

if (index < HID_DEV_CONNECTABLE_MAX) {
BOOL hidResult = hidResult = SetupDiEnumDevicelnterfaces(hHidDevicelnfo, 0, &hidGuid, index, &hidDevicelnterfaceData);

if (hidResult) {
BOOL detailResult;
DWORD length, required;
PSP_DEVICE_INTERFACE_DETAIL_DATA hidDevicelnterfaceDetailData;

SetupDiGetDevicelnterfaceDetail(hHidDevicelnfo, &hidDevicelnterfaceData, NULL, 0, &length, NULL);
hidDevicelnterfaceDetailData = (PSP_DEVICE_INTERFACE_DETAIL_ DATA)malloc(length);

if (hidDevicelnterfaceDetailData) {
char strVidPid[40];
char strTmp[40];
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hidDevicelnterfaceDetailData ->cbSize = sizeof (SP_DEVICE_INTERFACE_DETAIL_DATA);
detailResult = SetupDiGetDevicelnterfaceDetail(hHidDevicelnfo, &hidDevicelnterfaceData, hidDevicelnterfaceDetailData, length,
&required, NULL);

strepy(strVidPid, "vid_" O );

sprintf(strTmp, "%04x" , vid);

strcat(strVidPid, strTmp);

strcat(strVidPid, "&pid_" );

sprintf(strTmp, "%04x" , pid);

strcat(strVidPid, strTmp);

if (detailResult && ( strstr(hidDevicelnterfaceDetailData - >DevicePath, strVidPid))) {
strcpy(devicePath, hidDevicelnterfaceDetailData - >DevicePath);

status = HID_DEVICE_SUCCESS;
}

free(hidDevicelnterfaceDetailData);

}

return status;

}
HANDLE HID_OpenDeviceByVidPid( char *devicePath, WORD vid, WORD pid, DWORD *err)

HANDLE hHidDeviceHand le = INVALID_HANDLE_VALUE;
int  count=0;

while (count<2) {
if (count==0) {
hHidDeviceHandle = CreateFile(devicePath, GENERIC_READ | GENERIC_WRITE, 0, 0, OPEN_EXISTING, FILE_FLAG_OVERLAPPED, 0);

} else {
hHidDeviceHandle = CreateFile(devicePath, GENERIC_READ | GENERIC_WRITE, FILE_SHARE_READ | FILE_SHARE_WRITE,NULL,OPEN_EXISTING,
FILE_FLAG_OVERLAPPED, NULL);
}

*err = GetLastError();

if (*err == ERROR_SHARING_VIOLATION) {
count ++;
} else {
break ;
}
}

if (hHidDeviceHandle != INVALID_HANDLE_VALUE) {
HIDD_ATTRIBUTES hidDeviceAttributes;

if (HidD_GetAttributes(hHidDeviceHandle, &hidDeviceAttrib utes)) {
if ( (hidDeviceAttributes.VendorID != vid) || (hidDeviceAttributes.ProductID != pid) ) {
CloseHandle(hHidDeviceHandle);



TB7 OnuncaHune npoTtokona obmeHa

c.56

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 - >0Read.hEvent = CreateEvent(NULL, FALSE, FALSE, NULL);
pstrHidDevice - >0Write.hEvent = CreateEv ent(NULL, FALSE, FALSE, NULL);
pstrHidDevice - >wiInReportBufferLength = 0;

pstrHidDevice - >wOutReportBufferLength = O;

}
void HID_UnInit(THidDevice *pstrHidDevice)

{
if (pstrHidDevice - >0Read.hEvent != NULL) {
ResetEvent(pstrHidDevice - >0Read.hEvent);
CloseHandle(pstrHidDevice - >0Read.hEvent);
}
if (pstrHidDevice - >0Write.hEvent != NULL) {
ResetEvent(pstrHidDevice - >0Write.hEvent);
CloseHandle(pstrHidDevice - >0Write.hEvent);
}
}
BYTE HID_Close(THidDevice * pHidDevice)
{

BYTE status = HID_DEVICE_SUCC ESS;
if (pHidDevice - >bDeviceOpen == TRUE) {

if ((pHidDevice - >hndHidDevice != INVALID_HANDLE_VALUE) && (pHidDevice
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;

- >hndHidDevice != NULL) ) {

}
BYTE HID_Open(THidDevice * pHidDevice, WORD vid, WORD pid, TTrackSerialNumbers * pTrackSerialNumbers)

{
HANDLE hHidDeviceHandle;

wchar_t HID_Serial_Number[SERNUM_LEN];
PHIDP_PREPARSED_DATA preparsedData;
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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( "stremp(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 - >wlInReportBufferLength = capabilities.InputReportByteLength;

if (pHidDevice - >wInReportBufferLength > MAX_IN_BUF_SIZE)
pHidDevice - >wlInReportB ufferLength = MAX_IN_BUF_SIZE;
}

if (capabilities.OutputReportByteLength) {
pHidDevice - >wOutReportBufferLength = capabilities.OutputReportByteLength;
}

}
osVer.dwOSVersioninfoSize = sizeof (OSVERSIONINFO);
GetVersionEx(& osVer);
/I Only set the max report requests if we are using 2K or later
if ((osVer.dwPlatformld == 2) && (osVer.dwMajorVersion == 5)) {
if (osVer.dwMinorVersion >= 1) {
/I XP or later supports 512 input reports
HidD_SetNuminputBuffers(pHidDevice - >hndHidDevice, 512);
} else if (osVer.dwMinorVersion == 0) {
/I 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, DIWORD bufferSize)
{
BYTE status = HID_DEVICE_SUCCESS, quit = 0;
int stillToSend = bufferSize;
BYTE bytesCount =0;
BYTE Reportld = CONST_REPORT_ID; /I ONLY 63ReportlD is available!
BYTE report[256];
DWORD error =0, fRes = 0;

while ((stillToSend >= 0) && (quit == 0) && (status == HID_DEVICE_SUCCESS)) {
memset(report, O, sizeof (report));

if (stillToSend >= (Reportld -2){
bytesCount = (BYTE)(Reportld - 2);
} else {
bytesCount = (BYTE)stillToSend;
quit++;

}

[ffill header
report[0] = Reportld; /I[CONST_REPORTID

report[1] = (BYTE)(bytesCount + 1); /[(BYTE)(Reportld - 1);//Always transmit 63 bytes
report[2] = bytesCount; /IData segment length

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

stillToSend = (stillToSend - bytesCount);

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

/I Try to write the file
if ('WriteFile(pHidDevice - >hndHidDevice, report, pHidDevice - >wOutReportBufferLength, &bytesWritten, &pHidDevice - >0Write)) {

error = GetLastError();

if (error == ERROR_IO_PENDING) {
fRes = WaitForSingleObject(pHidDevice - >0Write.hEvent, pHidDevice - >uSetReportTimeout);
switch (fRes)

case WAIT_OBJECT_O:

{
GetOverlappedResult(pHidDevice - >hndHidDevice, &pHidDevice - >0Write, &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 {
Cancello(pHidDevice - >hndHidDevice);
status = HID_DEVICE_TRANSFER_FAILED;
break ;
} else {
status = HID_DEVICE_SUCCESS;
}
if (status == HID_DEVICE_SUCCESS) {
if (status == HID_DEVICE_SUCCESS) {
MyOnCharsTransmitted(report, pHidDevice - >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 Reportld = CONST_REPORT_ID; /I ONLY 63ReportID is available!

ULONG startTime = GetTickCount();

BYTE inBufferfMAX_IN_BUF_SIZE];

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

#ifdef _DEBUG
JimsTout = OXFfff;
#endif //_DEBUG
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while (status == HID_DEVICE_SUCCESS) {
bytesRead = 0;

/I 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, pH idDevice - >wInReportBufferLength, &bytesRead, &pHidDevice - >0Read)) {
error = GetLastError();

if (error == ERROR_IO_PENDING) {
fRes = WaitForSingleObject(pHidDevice - >0Read.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 ->0Read, &bytesRead, FALSE);

}

break ;

case WAIT_TIMEOUT:

{
Cancello(pHidDevice - >hndHidDevice);
bytesRead = 0;
}
break ;
default :
{
Cancello(pHidDevice - >hndHidDevice);
status = HID_DEVICE_TRAN SFER_FAILED;
}
break ;
} else {
status = HID_DEVICE_TRANSFER_FAILED;
break ;

}
[T
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if (status == HID_DEVICE_SUCCESS) {
if (bytesRead > 0)
MyOnCharsRecieved(inBuffer, bytesRead);

}
[

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] < (Reportld -2) 4
status = HID_DEVICE_SUCCESS;
break ;

}

3

return status;

JInctuHr cpanna TestUSB.cpp

/I TestUsb.cpp : Defines the entry point for the console application.

#include
#include
#include
#include

#ifdef
#define
#undef
static
#endif

"stdafx.h"
"TestUsb.h"
"HidDevice.h"
"Service.h"

_DEBUG

new DEBUG_NEW

THIS_FILE
char THIS_FILE[]= _ FILE_;

I T T T ]
/I 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  ('AfxWinlnit(::GetModuleHandle(NULL), NULL, ::GetCommandLine(), 0))
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{
/I TODO: change error code to suit your needs
cerr<< _T(  "Fatal Error: MFC initialization failed" ) << endl;
nRetCode = 1,

}

else

{

THidDevice hidDevice;

TTrackSerialNumbersAr serialNumListAr;

BYTE outbuffer[] = {0x00, 0x48, 0x00, 0x00, 0x00, 0x13, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x93, 0xB9};
BYTE inbuffer[300];

WORD nBytesRead =0, ret;

memset(&serialNumListAr, 0, sizeof (serialNumListAr));
HID_Init(&hidDevice);

if (HID_GetSerNums(USB_VENDOR, USB_PRODUCT, &serialNumListAr) ==0)

MyAddLogString( "Device not found!" , true );
return  O;
}
if (HID_Open(& hidDevice, USB_VENDOR, USB_PRODUCT, &serialNumListAr.m_serialNumList[0]) != HID_DEVICE_SUCCESS)
{
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 ;
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}

return

default
MyAddLogString(
break ;

}
HID_Close(&hidDevice);

nRetCode;

"Read error!"

true );



