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1 BBeneHue
1.1 OO6wme cBepgeHun

[aHHbIN JOKYMEHT ONMChIBAET peanunsawmio NpoTokonia oGMeHa AaHHbIMUY A51s TENSoBblYUCINTENs «TB7».
TennosbluncnuTens «TB7» (ganee Mpubop) no3sonseT nonyyaTb TEKyLUME U apXUBHbIE NapaMeTpbl, a
Takke nNpenocTaBnseT [OCTYN K YTEHWIO U  WU3MEHEHMIO HACTPOEYHbIX MNapameTpoB Jepes
KOMMYHUKaALIMOHHbIE MHTEPEICHI.

NMPUMEYAHUE! UN3-3a pasHuubl B (pyHKUMOHaNe Bepcuy BCTPOEHHOTO MporpamMMHoro obecneveHus MB22.20 umetot
CyLLIeCTBEHHbIE OTNNYUSA B pacnpeaeneHnm aapecHoro NpocTpaHcTBa NepeMeHHbIX B cpaBHeHum ¢ MNB<2.20.
Mpu pabote ¢ npubopamu, nmetoLmu MNB=2.20 BO3MOXXHO YTEHVE NapamMeTpPOB, pasMeLLEHHbIX N0 agpecamM
ons MNB<2.20. B atom cnyyae, B Lensix COXpaHEeHNsi MakCMManbHOW COBMECTUMOCTHW, B MPOLECCE YTEHUS
npou3BoaMTCA NpeobpasoBaHue CTPYKTYp AaHHbIX MNB22.20 k cTpykTypam MB<2.20, 4To MOXET NpMBOAUTL
K MOTEPSM 3HAYNMOM MHGOPMaLn

1.2 ®usnyeckune nHrepdencobl n agantepbl

Mpnbop ocHalleH nHTepgencamu:

e USB, knacc HID device;
COML1, nocnegoBaternbHbI nHTepdenc RS-232 (¢ ranbBaHWYECKON pa3BA3KoWn);
COM2, onuunoHarnbHbIN CMEHHBIN UHTEPMENC, peannuayemblii OOHUM N3 BCTPOEHHbIX afanTepos:

= RS-485 (c ranbBaHM4eCKON pa3Bsi3Kown);
= Ethernet (c ranbBaHM4eCKON pa3BsA3KoOW).

HacTtporika napameTpoB nepefadn AaHHbIX nocnefoBaTernbHbIX MHTEPEENCOB OCYLLECTBNAETCHA Yepes
MeHto npunbopa B pasgene « CEPBUC » KOMMYHUKALNW .

UHTepdennc COM1 nogaepxmBaert:

e  (bu3nyeckme napameTpbl Nepenaym AaHHbIX:
= ckopocTb 1200, 2400, 4800, 9600 6uTt/c.;
= 8 OUT AaHHbIX;

= 1 cTton-our;
" HeT KOHTPONS YEeTHOCTMW.

L] Nlorn4eckme NpoToKosibl Nnepeaadn AaHHbIX:

=  Modbus RTU;
=  Modbus ASCII;
= PPP.

MPUMEYAHUE! TMpu ucnonbaosaHuy nHtepderica RS-232 BHeLLHEE YCTPOMCTBO AOIHKHO o6GecrneymBaTth BbICOKUIA YPOBEHb
curHana RTS Ans nUTaHus BbIXOAHBIX ONTPOHOB afantepa

UHTepdennc COM2 nogaepxmBaet:
L] CbVI3VI'~IeCKVIe napamMeTpbl nepegadn gaHHbIX!

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

= 1 cTon-our;

*  HEeT KOHTPOMS YETHOCTU.

. niorn4eckne npoToKo bl Nnepeaayn AaHHbIX:

=  Modbus RTU;

=  Modbus ASCII,

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

NMPUMEYAHUE! Mpu ncnonbsosaHun uHTepdeiica COM2 npubop OomkeH ObiTb 3anuWTaH OT BHELUHEro ceTeBoro Groka
nuTaHus. MNpu paboTe oT BCTpoeHHoW GaTapen uHtepderic COM2 He paboTaeT
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NMPUMEYAHUE! Apantep RS-485 aenseTca «npo3pavHbiM» npeobpasosarenem duanyeckux MHTepdeincos

MPUMEYAHUE! Agantep Ethernet siBnsietcsi «npo3padHbiM» npeobpasoBaTenem (ruanyeckux MHTEPCENCOB Npu
CreAyoLLMX YCIIOBUSIX:
1) coeamHenne Ha TCP nopty 5001, ecnn agantep Ethernet pabotaet B pexvume TCP cepBepa, u Ha
nopTax ¢ Homepamu 5000 n 6onee B pexume TCP knueHTa;
2) B HacTponkax nHtepdgerica COM2 gomnxkHa 6bITb ykazaHa ckopocTb o6meHa 115200 6ut/c

MPUMEYAHUE! Agantep Ethernet siBnsietcs npeo6pasoBarenem (uanyeckux MHTEPCENCOB U KOHBEPTEPOM NIOTUYECKUX
npotokonos Modbus TCPSModbus RTU npu cneaytowmx ycnosusix:
1) coeguHenne Ha TCP nopty 502, ecnin agantep Ethernet pa6otaet B pexxume TCP cepBepa, 1 Ha nopTax
¢ Homepamu meHee 5000 B pexvme TCP knneHTa;
2) B HacTpoiikax nHTepderica COM2 fomKHO 6bITb YkasaHo: ckopocTb obmeHa 115200 6uT/c, npoTokon
Modbus RTU

NMPUMEYAHUE! Ona ytouHeHus criocoba MOAKMOYEHUs, PEXMMOB WCMOMb30BaHUA U MapamMeTpoB paboThl adanTepos
crieqyet 06paTUTLCS K AOKyMeHTauuy Ha aganTepsi

Hactporika napameTtpoB mHTepcenica USB He npoussogutca. [Nepegada faHHbIX OCYLECTBASETCA B
dopmaTe nockiniok Modbus RTU, nHkancynvMpoBaHHbIX B NPOTOKON nepegayun no USB (cm. Peanuvsauus
obmeHa gaHHbIMKU No nHTepdency USB).

YpoBHU npoTOoKOona obmMeHa

OTOT pasgen coaepXut KpaTkue cBegeHusa ua ctaHgapta Modbus. Bonee nogpoGHyto MHopmauuto
MO>XHO MONY4YUTb U3 JOKYMEHTOB, pa3MeLLeHHbIX Ha canTe www.modbus.org:
e  Modbus Application Protocol;

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

Takke [OaHHbIN pasgen CoOoepXUT CBedeHMsl O HecTaHAapTHbIX (yHKUMsAX cTadHgapta Modbus wu
HecTaHOapTHLIX peXxumax nepefayun AaHHbIX.

1.3.1 Jloeu4yeckuli ypogeHb NMPOMoKoJsia

Jlorndyecknn ypoBeHb NpPOTOKONa oOTBe4yaeT 3a crnocob goctyna K pgaHHbiM. [MpoTtokon «Modbus»
onpegensiet noHstue PDU (Protocol Data Unit), He3aBuCUMOE OT MCMONb3YEMOro KOMMYHUKaLMOHHOIO
ypoBHs. PDU copepxut 2 nons: koa dyHkumm (anuHa 1 6anT) n gaHHble (anuHa He 6onee 252 6anT npwm
UCNonb3oBaHWKM cTanHAapTHbIX dyHKuMM Modbus u He Gonee 346 6ant (296 6awTt ansa MNB<2.20) npu
NCNonb3oBaHWWM HecTaHAapTHbIX PyHKUMn Modbus).

Function code Data

PDU
< >

Coctas PDU

Moapo6Hoe onvcaHue NorMYeckoro ypoBHs NpMBeAEHO B pasaene PeanvaoBaHHble dyyHKLMM NPOTOKONA.

1.3.2 KoMMyHUKayUOHHbIU YypPOB8EeHb NMPOMOoKoJia

KOMMYHMKaUMOHHBIA YpOBEHb NPOTOKOSIa OTBEYaeT 3a [OCTaBKy nepefaBaeMon UHGOPpMauun Mexay
OBYMS1 coBMeCTUMbIMU «Modbus» ycTponcTBaMn. B pasnnyHbiX KOMMYHUKAUMOHHBLIX NpoTokoniax PDU
[OMNOMNHSETCS NONsiMN CETEBOW afpec, KOHTPOSbHAasi CymMMma, 3arofioBoK 1 T.4., 06pasys npy 3TOM, NOHATME
ADU (Application Data Unit). JononHuTenbHble nons TpebyloTca Ana agpecauunn, naeHtudukauum u
KOHTPOSS LENMOCTHOCTU OaHHbIX.

HesaBncrMMO OT KOMMYHMKaLMOHHOIO YPOBHS MPOTOKOsa Npubop paboTaeT TOMbKO B PEXUME «BEOAOMbIN».
OT0 03HayaeT, YTo NPUBGOpP MOXKET BbIMOMHWUTE MOCHINKY TOSbKO B OTBET Ha 3anpoCc CUCTEMbl BEPXHETO


http://www.modbus.org/
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YpOBHS. B cniyyae oTcyTcTBMsl 0TBETa OT Npubopa cructeMa BEPXHEro YPOBHS AOIHKHA BbIMOSHUTL MOBTOP
3anpoca.

NMPUMEYAHUE! Oxupaemoe Bpems monyyeHUss oTBETa OT BEAOMOrO W KONMYECTBO MOBTOPOB 3anpocoB, MOCrie KOTOPOro
MOXXHO KOHCTaTUpPOBaTb (OaKT OTCYTCTBUSA KAYECTBEHHOM CBSI3M C MPUBOPOM, 3aBMCUT OT CKOPOCTU Nepeaayu
1 ncnonb3yemoro husnyeckoro kaHana cBs3n. Tak, BpeMs BbIMOMHEHUS LKA «3anpoc OTBET» MpY NPSMOM
coeauHeHun no RS-232/485 n npu ncnonb3oBaHuy nposogHoro unn GPRS mogema 6yaeT kapavHansHO
otnuyatbes. Mpy nNpsamMom coeguvHeHun no uHTepdgericam RS-232, RS-485 wunn USB Bpems peakuum
npubopa He npesbiwaeT 500 Mc

[ns agpecauun 3anpocoB KOHKPETHOMY Npubopy ncnonb3yeTcsa norne «CeTeBon agpec», KOTOPOE MOXET
npuHUMaTb 3HayveHus B AuanasoHe 0-255. lMpubop pearnpyeT TOMbKO Ha [OCTOBEPHblE 3arnpochl, B
KOTOPbIX yKasaH unu LmpokoBellaTenbHbln agpec 0 unm ceTeBon agpec, coBnajarolunin C CeTeBbIM
agpecom npubopa (onpepensieTcs ycraHoBKaMmu npuodopa).

NMPUMEYAHUE! B otknoHeHne ot ctaHgapta Modbus, 3anpoc C LUMPOKOBELLATENbHBIM CeTEBLIM aapecoM 0 TpakTyeTcst
npuBOPOM KaK 3ampoc, Ha KOTOPbLIA MPUGOP AOMMKEH AaTh OTBET HE3ABUCKUMO OT COGCTBEHHOIO CETEBOIO
agpeca. Mcnornb3oBaHve LUMPOKOBELLATENbHLIX aapecoB OOMYyCKAaeTCs TOMbKO MPW MOAKIOYEHUM Tuna
«TOYKa-TOYKa»

Bo3mMOXHO ncnonb3oBaHne Tpex CTaH4APTHBIX PEXMMOB nepeaayn aaHHbix: RTU (Remote Terminal Unit),
ASCIl (American Standard Code for Information Interchange), TCP (Transmission Control Protocol) u
ogHoro HectaHgapTtHoro: PPP (Point to Point Protocol). MNMonb3oBaTtens BoibupaeT HE06XoaUMbIA PEXUM
nytem nogbopa obopyaoBaHuss M KOHUrypmpoBaHus npubopa Hapsgy C TakMMu napameTpamu Kak:
ckopocTb obmeHa, ceTeBoW agpec M T.4. Bbibop wcnonb3dyemoro pexuma obycnasnusaetcs
XapakTepuctnkamu usm4eckoro kaHana cBs3u, 0COBEHHOCTAMU APYrMX YCTPOMCTB, MNOOKIMIOYEHHBIX Ha
LUMHY AaHHbIX, TpeboBaHnsMK K BbiCTpoaencTBUIO U T.4. Bce ycTporicTBa, 06beanHEHHbIE B CETb, AOMKHbI
NCMonb3oBaTb OANHAKOBBIN PeXUM nepeaayn AaHHbIX.

1.3.21 ADU «Modbus RTU»

B cnyyae ncnonb3oBaHns KOMMYHUKaLWOHHOMO npoTokona «Modbus RTU» PDU gononHseTcs nonsmu
CeTeBoii aapec U KOHTPOJIbHas cymma.

ADU
< >

Net. Address | Function code Data CRC

PDU
< >

ADU ans «Modbus RTU»

CeTeBon agpec cnyxuT anga agpecauuu npubopa B ceTu. KOHTponbHAsa cymma CryXuT Ans NpoBepKu
LeNTOCTHOCTM OaHHbIX. [Nepenatoliee YCTPOMCTBO BbIYMCNSAET KOHTPOSbHYK CYMMY Hag BCEMWU MONsiMU
MOCbLINKA, U 3aTeM pe3ynbTaT BblUMCNEHNS [00aBnseT B KOHel Nocbifiky. MpuHMMatowee yCTponCTBO,
Mony4mB BCIO MOCLISIKY, BbIYMCASIET KOHTPOSbHYO CYMMY Kadpa Ansi Bcex 0aiToB cOOOLLEeHUs, Uckrodasi
0aliTbl KOHTPONBHOM CyMMbI. B cnydae, ecnn NpuHATast U BbIMUCIIEHHAS KOHTPOSIbHbIE CYMMbl PaBHbI,
NPUHUMAETCHA peLleHne O OOCTOBEPHOCTM MPUHATOrO kagpa. B nmpoTuBHOM criyyae kagp cumtaeTcs
HepgocToBepHbIM. Ecnv npnbop nony4aeT HeAOCTOBEPHbIN Kaap, OH €r0 UTHOPUPYET U HE MOCHINaeT Kakunx-
nn6o OTBETHbIX COOBLLEHMI. DTO O3HAYAET, YTO CUCTEMA BEPXHETO YPOBHS HE NOMYy4YUT OTBETA B TEYEHME
OXMOaeMoro BpeMeHu 1 MOXeT caenaTb NoBTOp 3anpoca. Ecnv cuctema BepxHero ypoBHs 0bHapyxmBaeT
HeLOCTOBEPHbLIN OTBET, TO OHA MOXET BbINOMTHUTL NOBTOP 3anpoca.

Mpu nepegaye ncnonb3yeTcsa ABONYHAsS CUCTEMA KOAUPOBAHUS, HA4ano v KOHeL, MOChIIKM onpeaensaTcs
no ANUTENBbHOCTU «MHTEpBara TULLVHBI» - BPEMEHU, B TEYEHUE KOTOPOro He MpoMCXoaunro nepegadu. T.e.
Kagp COOOLLUEHUS «3akmoyeH» Mexay OBYMsS MHTepBanamu TulWHbl. BaiTel cooblieHus [OoMmKHbI
nepeaaBaTbCA HEMPEpPbIBHbIM NOTOKOM. [ANMTeNbHOCTL MHTEpBana TUWMHbI No cTaHaapty «Modbus RTU»
onpegenseTcd kak 3,5 anuTenbHOCTM nepenaydn 6arita Ha 3agaHHOWM CKOPOCTM.

NMPUMEYAHUE! B oTknoHeHue oT ctaHgapTa Modbus nHTepBan TULLWHLI COCTaBMAET:
- 7,8 mc ansi ckopocten 9600 6uT/c 1 BbILLE;
- 15,6 mc ans ckopoctu 4800 6uT/c;
- 31,2 mc ans ckopoctu 2400 6uTt/c;
- 62,5 mc gns ckopocTu 1200 6uT/c
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B kauecTBe oyHKUUM pacyeTa KOHTPONbHOM cyMMbl B pexnme RTU ucnonb3yetca Cyclical Redundancy
Checking (CRCL16). lMpumep dyHkumMm pacyeta CRC16 npuBepeH B [Mpunoxenun 1, a onucaHue
reHepauny KOHTPOSIbHOM CYMMbl MOXET OblTb HAAEHO B JOKYMEHTauuy Ha cainte www.modbus.org.

NMPUMEYAHUE! Pexum RTU aBnsetcss GbICTPOOEWCTBYIOLMM 1 SKOHOMHBIM C TOYKM 3PEHUss MPOMYCKHOM CrocoGHOCTU
KaHarna CBsi3W, OHaKO HaKnaAblBaeT onpeaeneHHbIE OrpaHNYEHNs Ha napameTpbl Nepeaadn AaHHbIX. Tak,
HanpuMep, Npu cBsan Yyepes o6opyaoBaHMe, CNOCOGHOe BHOCUTL May3bl B MepeaaBaeMblil MakeT AaHHbIX
(HanpumMep, ModeMmbl), CBA3b MOXET OKa3aTbCsi HEBO3MOXHOM

1.3.2.2 ADU «Modbus ASCII»

B cnyyae ncnonb3oBaHMs KOMMYHUKaUMOHHOro npoTtokona «Modbus ASCll» PDU gononHseTca nonsMmu
CeTeBOW aApec U KOHTPONbHasi Cymma.

ADU

< -
< >

Net. Addressl Function code Data I LRC |
PDU

ADU ans «Modbus ASCII»

CeTeBol agpec cnyxut ans agpecaumm npubopa B cetu. KoOHTponbHas cymma CrnyXuT Ans NpoBepKu
LeSTOCTHOCTM OaHHbIX. [Nepenatoliee YCTPOMCTBO BbIYMCNSAET KOHTPOSbHYK CYMMY Hag BCEMWU MONsiMU
MOCbLINKK, U 3aTeM pe3ynbTaT BblUMCNEHNS [06aBNseT B KOHel Nocbifikv. MpuHMMatowee yCTpoONCTBO,
Mony4mB BCIO MOCLISIKY, BbIYMCASIET KOHTPOSbHYO CYMMY Kagpa Ansi Bcex 0aiToB COOOLLEeHUs, Uckrodasi
0aliTbl KOHTPONbHOW CyMMbl. B crnydyae ecnu npuHsTas M BblYUCIIEHHAs KOHTPOJIbHbIE CYMMbl PaBHbI,
NPUHUMAETCHA peLleHne O [OCTOBEPHOCTM MPUHATOrO kagpa. B npoTuBHOM crniyyae kagp cuutaetcs
HepocToBepHbIM. Ecnv npnbop nony4yaeTt HeAOCTOBEPHbIN Kaap, OH €r0 UTHOPMPYET N HE NOChINaeT Kakunx-
nnbo OTBETHbLIX COOBLLEHNIN. DTO O3HAYAET, YTO CUCTEMA BEPXHETO YPOBHS HE NOMy4YuT OTBETA B TEYEHME
OXMOaeMoro BpeMeHu 1 MOXeT caenaTb NoBTOp 3anpoca. Ecnv cuctema BepxHero ypoBHs obHapyxmBaeT
HeLOCTOBEPHbIN OTBET, TO OHA MOXET BbINOMIHUTL NOBTOP 3arnpoca.

MNpy nepedade ncxodHble ABOWMYHbIE AaHHbIe KOAMPYHOTCA. Havano u koHel coobLieHus nomeyeHbl
cneumanbHbiMU Mapkepamu. Havanom cooblueHus Bcerga sBRsieTcs cumBon ABoeTouns «:» (0x3A B
LecTHaguaTepnyHom npeacrasneHmn). KoHuom coobLueHuns Bcerga siBnseTcs napa CMMBOMNOB «BO3BpaT
kapeTkn» (CR) u «nepesop cTpokuy» (LF) (OXOD u OXOA COOTBETCTBEHHO B LUeCTHagUuaTepU4HOM
npeactaenexHun). Kaxabin 6ant 4BOMYHOINO MCXOOQHOr0 coobLleHns nepefaeTcs B Buae napbl CMBOJIOB.
Hanpumep, 3HauveHne 27 (0x1B B wecTHaguaTepMyHOM npeacrasneHun) byget npeactaBneHo kak napa
cumBonos ‘1’ (0x31 - cumBoOnbHOE npefcTaBneHne ctapwwmx 4-x 6utoB) n ‘B’ (0x42 - cumBOmbHOE
npeacraeneHne mnaawmx 4-x 6utos). JonycTrMble CUMBObI ANA Nepejayu - 3To WecTHaguaTtepuyHble
cumBonbl 0-9, A-F. B kayecTBe (PyHKUMM pacyeTa KOHTPOMbHOW CyMMbl uchnonb3dyeTcs Longitudinal
Redundancy Checking (LRC). MNpumep dyHkumun pacdeta LRC npusefeH B [punoxeHuun 2, a onnucaHune
reHepaumy KOHTPOJSIbHOW CyMMbl MOXET ObITb HaWdeHO B OOKyMeHTauuuM Ha camTe www.modbus.org.
Mpumepbl QyHKUUI NepekoampoBku M3 asouyHoro npegctasneHna B ASCII n u3a ASCIl B ABOMYHOE
npeacTtaeneHue npueeaeHsl B [Mpunoxexnuun 3. Hag oBonyHbIM cogepxmmMbliM 6ydepa nepefgadv cHavana
BbINOMHAETCS pac4eT KOHTPONbHOW CyMMbl. 3aTeM OBOMYHbIE AaHHblE BMECTE C MOSIeM KOHTPOSIbHOM
CyMMbl noggepratoTca npeobpasosaHuio B ASCII n 3aTem pesynbTaTt AONOMHAETCA CUMBONIaMU Havana u
KOHUa kagpa.

NMPUMEYAHUE! TnaeHbIM NpenmyLiecTBoM pexxuma ASCII SBnisieTcs To, YTo Nay3a Mexay nepeaavyeit CMUMBOSOB COOBLLEHNS
MOXET [OCTUraTb 3HAUYUTESNIbHOW BEMUYMHbI 6e3 obHapyXeHust olnbku. ITo Mos3sonsieT o6MeHUBaTbCs
JaHHbIMK C MPMBOPOM Mo MHTepdeicamM, B KOTOPbIX HEBO3MOXHO COBIIHOCTY BPEMEHHbLIE COOTHOLLEHUS B
nepefaBaeMoM MOTOKe AaHHbIX. OIHAKO 3TOT PEXUM ABMNAETCS MeHee 3KOHOMHbIM Mo cpaBHeHUIo ¢ RTU,
T.K. Kaxabli 6aiT faHHbIX TpebyeT nepedayun asyx ASCIl cumsonos

1.3.2.3 ADU «Modbus TCP»

B cnyyae wucnonb3oBaHUs KOMMYHUKaUMOHHOro npotokona «Modbus TCP» PDU pononHsaetcs
3aronoskom MBAP (MODBUS Application Protocol), cnyxawmm ana naeHtudpukagmu.


http://www.modbus.org/
http://www.modbus.org/
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ADU
R i
MBAP Header| Function code Data
PDU
<

ADU ansa «Modbus TCP»

MBAP Header cogepxuT criegytoLime nons:

e  VpeHTndmkaTop 3anpoca (gnvHa 2 GawnTta). 3anonHsaeTcs CUCTEMON BEPXHEro ypoBHS. Konupyetcsa npubopom
13 3anpoca npw BbINONIHEHUN OTBETA;
MaoeHTudmkaTop npotokona (anuHa 2 6anTa). JomkeH ObiTh paBeH 0O;
OnuHa coobLeHns B 6anTax (gnuHa 2 6anta). JomkHa 6biTe paBHa gnuHe PDU + 1;
CeTteBow agpec npubopa (anuHa 1 6aiT). 3anonHaeTcsa cUCTEMON BEPXHErO YPOBHS. [Mpu BbINONIHEHMM OTBETA
Np1MbopoM 3anonHsAeTCs B COOTBETCTBUM C €70 HACTPOWKOM.

[ByxGalTHbIe NOns 3aronoBka nepeaalTcs B NOpsiike CHavyana crapluvi, 3atem mnaawiunn 6ant.

1.3.2.4 ADU «PPP»

Pexum nepefaum gaHHbIx PPP ABnsieTcs HecTaHOapTHbIM U MO3BONSEeT peann3oBaTtb 06MeH AaHHbIMU C
Gornee BbICOKOW NOMEX03aLUMLLEHHOCTLIO B CPABHEHUM C UCMONB30BAHMEM CTaHAapPTHbIX PEXUMOB.

B cnyyae ncnonb3oBaHMs KOMMYHUKaLWOHHOrO npoTtokona «PPP» PDU gononHseTca nonamm ceTeBou
aZipec 1 KOHTPOribHas cymma.

ADU
< >

Net. Address | Function code Data CRC

PDU
< >

ADU gnsa «PPP»

CeTeBoW agpec cnyxut ans agpecauun npubopa B cetu. KoOHTpornbHas cymma CRy>XuT OS5t NPOBEPKU
LENOCTHOCTU AaHHbIX. MNepenatollee YCTPOMCTBO BbIMUCISET KOHTPOSIbHYIO CyMMY Hag BCEMU MOMNSIMU
MOCbINKKW, U 3aTeM pe3yrnbTaT BblUMCNeHUs fo6aBnsieT B KOHEL MOCbINkU. [MpuHMMatoLee yCTPOMCTRO,
Mory4MB BCHO NOCHINKY, BbIYUCIAET KOHTPOMbHYIO CYMMY Kagpa Anst Bcex 6aiToB coobLueHusl, ncknoyas
GaiiTbl KOHTPOINbHONM CyMMbl. B cnyyae, ecnu npuHsiTas U BblMUCIIEHHAsS! KOHTPOSbHbIE CYyMMbl PaBHbl,
NPUHMMAETCA pelleHne O AOCTOBEPHOCTM MPUHATOro kagpa. B npoTuBHOM cnyyae kagp cuuTaeTcs
HefoCTOBepPHbIM. Ecnin npnGop nonyvyaet HegoCTOBEPHbIN Kaap, OH €ro UTHOPUPYET U He NOChINAeT Kakux-
NGB0 OTBETHLIX COOBLLEHMI. DTO O3HAYAET, YTO CUCTEMA BEPXHETO YPOBHS HE MOMYYUT OTBETA B TEYEHME
OXWMAaeMoro BpeMEHM U MOXET caenaTh NOBTOP 3anpoca. Ecnv cuctema BepxHero ypoBHsi o6HapyxvBaeT
HEL0CTOBEPHbIN OTBET, TO OHA MOXET BbINOMHUTL NOBTOP 3arpoca.

Ncnonb3yeTca gBOMYHAs cMCTEMa KOOAUPOBAHUS, Havano M KOHeL MOChINKU NOMeYeHbl cneunanbHbIMy
Mapkepamu. Havanom coolLieHnsa Bcerga siBnsetcd cumBon ¢ kogoMm OX7E (B wecTHaguaTepuyHoM
npeactasneHumn). KoHuom coobLueHnst Bcerga aBnseTcs cumBon ¢ kogom OX7F (B wecTHaguaTepuyHoM
npeacrtaeneHun). Ecnn BHyTpM coOOLLEHMS BCTpeYarTCsl CUMMBOMbI Havana coobllueHus, KoHua
coobLieHuns, cumBorbl ¢ kogom 0x7D (B wecTHaauaTepUyHOM NpPeacTaBreHUN) UM CUMBOSIbI C KOAOM
MeHee 0x20 (B WecTHagUaTepUYHOM NpeAcTaBlieHnK), TO TaKne CUMBOJIbI 3aMEHSIOTCS Mapot CUMBOJIOB:
cvMMBoON ¢ kogom 0x7D n cuMBOon u3 coobLLEHNst C MHBEPTUPOBaHHbLIM B6-biIM BUTOM (Hag CMMBOMNOM Hazo
BbINOMHMTE NOOUTOBYIO ONepauuio UCKIoYatoLwero unm co 3HaveHnem 0x20).

MPUMEYAHUE! Pexum PPP coueTaert B cebe GbicTpoaencTame pexuma RTU ¢ ycTonumBocTbio pexxuma ASCIl K BpeMEHHbIM
UCKaXXeHWsIM nocbinaemMblix coobuieHuin. Wcnonb3oBaHne CRC16 penaeT obmeH pAaHHbIMKM  Gonee
yCTOMYMBbLIM B cpaBHeHuUu ¢ pexxumom ASCII, rae ncnonbsyetcs LRC.

B kauecTBe oyHKUUKN pacyeTa KOHTPONbHOM cyMMbl B pexnme RTU ucnonb3yetca Cyclical Redundancy
Checking (CRC16). lMpumep dyHkumMm pacyeta CRC16 npuBepeH B [Mpunoxenun 1, a onucaHue
reHepauny KOHTPOSIbHOM CYMMbl MOXET OblTb HAAEHO B JOKYMEHTauuy Ha cainte www.modbus.org.
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2 PeanusoBaHHble (pyHKLUM NpPpOTOKONA
2.1 ®yHkumum Modbus 03 (0x03) (Read Holding Registers) un 04 (0x04) (Read Input Registers)
®PyHKUMM NpefHasHayeHbl AN YTeHWs ABOMYHOTO COAEPXMMOrO LUeCTHaAuaTupaspsaHbiX PerncTpos

npubopa. Otnuune dyHkumm 0x04 ot 0x03 B TOM, UTO OHa MPUMEHSIETCA ANSA YTEeHUs MapamMeTpoB,
HeJOoCTYNHbIX Ansa 3anucu. B obLuem Buae CTpykTypa 3anpoca u oTBeTa uMeeT crneayoLwmii Bua;

PDU 3anpoca PDU oTBeTa 6e3 owmnbok PDU oTBeTa npu owmnbKe
Mone Mone Mone
®yHkumna 0x03/0x04 ®yHkumna 0x03/0x04 ®yHKuma 0x83/0x84 (ycT. cTapLunii 6ut)
HavanbHbIi agpec (cTaplumnii 6anT) KonnuyectBo 6aiT gaHHbIX B OTBETE Kop ownbkm
HavanbHbIli agpec (Mnagwmn 6aiT) 1-bI1 perucTp (cTapLunii 6anil) [1N51 MHAOPMMPOBAHIS BEAYLLETO O TOM, YTO
KonuyectBo peructpos (cTapLumii 6awT) 1-blIA pernucTtp (Mnagwmin 6anT) onepauus He BbINOMHEeHa UNu BbIMOSHEHa C
. ~ owwnbkor, npubop ycTaHaBnMBaeT CTapLUNi
KonuyectBo pervctpos (Mnagwwn 6anT) Bavitbl pernctpos 2,3...N 6uT nons «QDyHKuMs» B OTBeTe. BaiiT
crnepylowmnii 3a nonem «PyHkuua», byaet
Mone Data PDU copepxwuT nons: B cnyyae ycnewHoro BbINOMHEHUsI B OTBETE copepxaTb KoA OWWBKN (3HAYEHMs KOAOB
_ , NPUCYTCTBYET COAEPKMMOE  3anpPOLIEHHBIX oLMBOK NpuBeaeHs! B Mpunoxenun 4).
 «HauanbHbIii afpecy», ykasbiBatoLWni, ¢ pervctpos. MNone «KonnuectBo 6anT gaHHbIX P )
Kakoro perncrpa HaunHatb YTeHne, B oTtBeTe» OyaeT paBHO  Konu4yecTBy
o «KonunyecTBo pernctposy, 3aMpOLUEHHBIX PErUCTPOB, YMHOXEHHOMY Ha
yKa3sblBaloLLiee, CKOJIbKO PermcTpoB naBa. [MpoynTaHHoe coaepxumMoe perucTpos
criefyeT npounTath. HaunHaeTcs ¢ 6aiita, crneayoLero 3a nonem

«KonnyecTeo 6alT AaHHbIX B OTBETEY.

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

<DyHKLl,I/IFl npegHasHadyeHa And 3anmMcn OBOUYHOINo coaepXuMoro wectHaauatupa3paaHbiX pernctpoB

npubopa.
PDU 3anpoca PDU oTBeTa 6e3 owmnbokK PDU oTBeTa npu owmnbKe
Mone Mone MNon
PyHkuma 0x10 PyHkuma 0x10 ®yHkuma 0x90 (ycT. ctapimin 6uT)
Hau-biii agpec (ctapumin 6anT) Hau-bii agpec (ctapumin 6anT) Kop ownbku
Hau-bivi agpec (Mnagwwmii 6anT) Hau-bivi agpec (Mnagwwii 6anT) [1N51 MHAOPMMPOBAHIS BEAYLLETO O TOM, YTO
Kon-Bo per-oB (cTapLumnii 6anT) Kon-Bo per-oB (cTapLumnii 6aiT) ornepauus He BbIMOMIHEHa MNW BbIMOHEHa C
— A Gar 7 Gar owwnbkor, npubop ycTaHaBnMBaeT CTapLUNi
Kon-B[] per-oB (Mnagwwi 6anT) Kon-Bo per-os (Mnaawwin 6ant) GuT noms  «OyHKuMs» B oTBeTe. bBaii,

cnegywwmn 3a nonem «®yHkuusi», Oyget
codepxaTb KoA OLWWMBKM (3Ha4YeHUs KoAoB
owunbok npueaeHbl B Mpunoxexnun 4).

Kon-Bo 6anT ans 3anucu
B cnyyae ycnewHoro BbinonHenns PDU

1-bI1 permcTp (cTapumii 6anT) oTBETa COAEPXUT KOMUIO NepBbiX NsATW 6anT
PDU 3anpoca.

1-blIA pernucTtp (Mnagwmn 6anT)

Bavitel per-os 2,3...N

Mone Data PDU 3anpoca cogepxuTt nons:

* «HavanbHbIN agpecy, ykasbiBaloLwmn, ¢
KaKoro perncrpa HauvHaTb 3anuchb;

o «Konnuyecrtso pernctposy,
yKasblBaloLLiee, CKOJTbKO PErMcTpoB
creayeT 3anuvcarb;

o «KonuuyecTtso 6anT aAns sanucuy;
o 3HaueHNs 3aNUCbIBaEMbIX PEFUCTPOB.

2.3  ®yHkuma Modbus 72 (0x48) «PacwmpeHHas 3anucb U YTEHUE PErMCTPOB C HyMepaLuuemn»
(Extended Preset And Read Multiple Regs With Numbers)

[aHHas yHKUMA BBLINONHAET nocrnefoBaTeNbHY 3anucb WM YTeHMe - [ABOUYHOrO COAEPXMUMOro
LeCTHaauaTnpaspsagHbix permctpoB npubopa. O6beanHsaeT B cebe Bo3MOXXHOCTM doyHKumn 0x03 n 0x10,
No3BOSIAA BbIMNOMHUTL 3aNUCb U YTEHWE 3HAYEeHMI PEerucTpoB 3a OAUH 3anpoc. Takke eCTb BO3MOXHOCTb
KOHTpONMpoBaTh NOPSIAKOBLIN HOMEpP 3anpoCcoB 1 OTBETOB.

NMPUMEYAHUE! OanHas dyHKUMA siBRSiETCA HecTaHaapTHou dyHkumen Modbus, npegHasHaveHa Ans  yBenuyeHust
3O HEKTUBHOCTU N HAAEXKHOCTM 0BMeHa AaHHbIMK. OTnnYaeTcs oT cTaHAapTHoOW chyHKumn Modbus 23 (0x17)
Read/Write Multiple registers: 1) Bo3MOXHOCTblO paboTbl ¢ 6ydepom AaHHbIX Gonbluero pasmepa; 2)
BO3MOXHOCTbIO KOHTPOMNS NOpsiAKOBOro HOMepa 3anpoca B cepumn
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YacTo npv nonyyYeHnn gaHHbIX U3 npubopa TpebyeTcs AenaTth NapHble 3anpochkl: 3anuck PErMCcTPOB, 3aTem
YyTeHue perncTpoB. JaHHas yHKUMsS Obina peanusoBaHa B LENsX 3KOHOMUM KONMYeCcTBa 3anpocoB Mpu
BbIMOMTHEHUM 3aMUCK U YTEHUS] PErMCTPOB, CBSA3AHHBLIX MO CMbICIy. Hanmpumep, npv YTEHUWM apXuMBOB
npubopa cHayana TpebyeTcs ycTaHOBKa TuWna apxvBa M [OaTbl AN MOMCKA B apxvBe, a 3aTeMm
HernocpeACTBEHHO YTEeHVE JaHHbIX.

Wcnonb3oBaHne faHHOM hyHKUMKM Hanbonee onpaBaaHHO npu paboTe No KaHanam CBA3KU, CMOCOOHbIM
BHOCUTb BPEMEHHbIE 3aaepXkn B nepegave nHdopmauumn (GSM, GPRS mogemsl 1 T.n.). B none 3anpoca
nepegarwTca agpeca u 3Ha4YeHWs 3anucbiBaeMblX PErnmcTpoB, a Takke agpeca U KONuM4ecTBo perncTpos
ans ytenus. MNpu aTom NpMbopomM cHavana BbINOMHAETCS onepaums 3anncy 3Ha4eHuin perncTpos, a 3aTtem
yTeHue. Pe3ynbTaT BbINONHEHUS JaHHOW hYHKLMW aHanornyeH BbINOMHEHUIO OBYX 3arpocoB: CHavarna ¢
dyHKumnen 0x10, a 3ateM ¢ pyHkumen 0x03. OgHako, ecrnv B NpoLiECCe BbIMOSTHEHUS onepauun 3anucu
perncTpoB Bo3HMKNa owmnbka, To Npnbop Bo3BpaLLaeT Koa OLMOKN, He NPUCTYNas K YTEHWUIO perncTpos.

q)YHKLI,I/IFI Nno3BOJIAET BbINOJIHATL TaKXKe 3anncb pPerncTtpos 6e3 JTeHusl, UM YTeHune perncrtpos be3
npe,qBapMTeanon 3anucu. B nepBoM cCliydae KOJIM4eCTBO PErncTpoB AJid YTEHUA yCTaHaBJIMBaeTCA B
HYIb, @ BO BTOPOM Clly4ae B HYJ1b YCTaHaBJIMBAETCA KOJIMYECTBO 3alncbiBaeMbIX PETMCTPOB U 6anT.

3anpoc coaepxuT nosie NoOpsiAKOBOro HoMepa uUTepauuun, KOTopoe Bo3BpallaeTcs NpuGopoM B OTBETE.
MporpamMHOMY OGECTEeYEHNI0 BEPXHEro YPOBHA NpU OTNpaBke Kaxaoro criegytollero 3anpoca
pekoMeHOyeTCs U3MEHATb 3HauYeHVe MoPsiAKOBOro HoMepa, a Npuv MosyYyeHun oTBeTa, KOHTPONMPOBaTb
COBMaJeHne 3Ha4YeHWi Nosien NopsiAKOBOro HoMepa B 3anpoce U oTBeTe.

MPUMEYAHUE! KoHTponb mopsigkoBoro Homepa 3anpoca/oTBeTa OuveHb MoneseH Torga, korga MOXeT 6biTb HapylueHa
€CTEeCTBEHHasi nocriefoBaTeSlbHOCTb 3anpocoB WM OTBETOB. Hampumep, npu WUCMofib30oBaHWM kaHana
nepegaun GPRS naysbl Mexay OTNpaBKoOW 3arnpoca M MONyYeHWEM OTBETa MOryT WMETb O4YEHb
CYLLECTBEHHYl0 BenuuuHy. He poxpaBwucb oTBeTa Ha nepBblii 3anpoc (3ampoc A), nporpammHoe
obecneyeHne BEpPXHEro YpOBHSA MOXET mocrnaTtb MOBTOPHbIA 3anpoc (3anpoc A). B aToT MomeHT nocne
ONUTENbHON 3aepXKkn ByAeT Nony4YeH OTBET Ha MEPBYHO MOMNbITKY 3anpoca A 1 NporpamMHoe obecneyexne
noLUNeT creayoLwmii, agpyrol no cMmelicny 3anpoc (3anpoc B). B otBeT Ha 9To GyaeT monyyeH OTBET Ha
BTOPYIO MOMbITKY nepBoro 3anpoca (3anpoc A). Ecnv He KOHTponvpoBaTh NOPAAKOBbLIA HOMEP 3anpoCoB U
OTBETOB, TO MOMYyYeHHbI OTBET (OTBET Ha 3anpoc A) MOXET ObiTb MHTEPNIPETUPOBaH KaK OTBET Ha BTOPOW
3anpoc (3anpoc B), xoTs, No cyT!, OH UM He SIBRsiETCA. Takue HapylleHust NocriefoBaTeNnbHOCTEN MOryT
NpUBOOUTB K OLLIMGKaM.
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PDU 3anpoca

PDU oTBeTa 6e3 owumbok

PDU oTBeTa npu owmnbke

Mone

Mon

Mone

DyHkuma 0x48

DyHkuma 0x48

PyHkuma 0xC8 (ycT. cTapwmin 6uT)

Hau-biii agpec ans uteHus (ct.6ainT)

Kon-Bo 6aiT AaHHbIX B oTBETE (CT.6alT)

Kop owwnbku uteHus

Hau-biii agpec ans yteHus (mn.6ait)

Kon-Bo 6aiT AaHHbIX B oTBETE (MN.6ainT)

Kop owwnbku 3anucu

Kon-Bo per-oB ansi yteHus (ct.6awr)

Homep 3anpoca (cT.6aT)

Howmep 3anpoca (cT.6aiT)

Kon-Bo per-oB ans yreHuns (mn.6anT)

Howmep 3anpoca (mn.6anr)

Howmep 3anpoca (mn.6aiit)

Hau-biii agpec ans 3anucu (cT.6ainT)

1-blA pernctp (cT.6ainT)

Hau-bivi agpec ans 3anucum (mn.6awr)

1-bi1 permucTp (mn.6anT)

Kon-Bo per-oB ans 3anvcu (cT.6aiT)

Bantbl per-os 2,3...N

Kon-Bo per-oB ans 3anvicu (Mn.6ainT)

Kon-Bo 6aiT ansa 3anucu (cT.6anT)

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

Howmep 3anpoca (cT.6aiiT)

Homep 3anpoca (mn.6anr)

1-bi1 perucTp ans 3anucu (cT.6anT)

1-bi1 perucTp ans 3anucu (Mn.6ant)

Bavitel per-os 2,3...N

Mone Data PDU 3anpoca cogepxut nons:

«HavanbHbI agpec Ansa YTeHns»,
yKa3bIBaOLLWIA, C KaKOro perncrpa
Ha4ynHaTb YTEHwue;

«KonnyecTtBo perncTpoB Ans YTEHUSI»,
yKasblBaloLLee, CKONbKO PEerncTpoB
criegyeT npoynTaThb;

«HayvanbHbI agpec ans sanucu»,
yKa3bIBaloLLWIA, C KaKoro perucrpa
HayMHaTb 3anwce;

«KonunyecTBo pernctpoB Ans sanucm»,
yKa3blBaloLLlee, CKONbKO PETUCTPOB
cnepyeT 3anvcatb;

«KonunyectBo 6anT ans sanvucu»,
yKa3blBaloLLee, CKONbKO PETUCTPOB
cnepyeT 3anvcatb;

Homep 3anpoca B cepuv ans
naeHTudunkaLmm oTBeTa;

o 3HayeHus 3anncbiBaeMbIX PErMCTPOB.

B cnyyae ycnewHoro BbINONHEHUs B oTBeTE
NPUCYTCTBYET COOEPXKUMOE 3anpOoLUEHHbIX
peructpos. MNone «KonnyecTBo GaiT AaHHbIX

B OTBETE» 6y,qu paBHO  KOJNNYECTBY
3anpoLleHHbIX Ha YTeHne perucTpos,
YMHOXXEHHOMY Ha ABa. npO‘-WITaHHOe

cofepXvmoe perucTpoB HaunHaeTcs ¢ 6anTa,
crnegytowero 3a Mmnagwum 6aidTom nons
«KonunyectBo 6aWT [aHHbIX B OTBETE» MU
3akaHuyuBaeTca nocnegHum 6Gavitom PDU.
Mone «Homep 3anpoca» B 0TBETE AOIHKHO
coBnajatb C MOPSAKOBbIM HOMEpPOM B
3anpoce.

[ns vHdopMMpoBaHNA BeayLlero o ToM,
4YTO oOnepauusi He BbIMOMHEHa UK
BbIMOMHEHA c OLIMBKOW, npu6op
ycTaHaBnuBaeT cTapwwui  6ut  nons
«DyHKuus» B oTBeTe. banThl, cnegytowme
3a nonem «®yHkums», ByayT codepxatb
KOAbl  OWMGKM  YTeHuss W 3anucu
COOTBETCTBEHHO (3Ha4YeHUsi KoJoB oLLMBOoK
npuBefeHsl B [punoxenun 4). [lone
«Homep 3anpoca» B 0OTBeTe [OMKHO
coBnafjatb C MNOPSIAKOBbLIM HOMEpPOM B
3anpoce.

NMPUMEYAHUE! Ecnu He TpebyeTcs BbINOSHATL YTEHME, TO Mone «KonMyecTBo perncTpoB Ans YTEHWS» YCTaHaBIMBaeTCA B
0. Ecnn He TpebyeTtcsa 3anuck, To nonsi «KonmyectBo perucTpoB Ansi 3anucu» u «Konuyecteo GanT ans
3anucu» yctaHaenmeatoTcs B O 1 nosie 3HaYeHUin 3anucbiBaeMbIX PETUCTPOB OTCYTCTBYET.
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Hwxe npusegeH cdopmaTt PDU gnga 3anucu 2-x pernctpos, HadnHasa ¢ 8550-ro n yteHme 2-x pernctpos

Ha4nHasa ¢ 28-ro:

LS LA HaumeHoBaHue nons Mpumep 3HaueHum (hex)
3anpoce
1 DyHKUMSA 0x48
2 HavanbHbl agpec YteHus (ctapimin 6anT) 0x00
3 HavanbHbli agpec YTeHus (Mnagwuii 6anT) 0x1C
4 KonuyectBo pervcTpoB Ans YTeHus (cTapLumnii 6awnT) 0x00
5 KonuyectBo pervctpoB ans YteHus (Mnagwmvmn 6ant) 0x02
6 HavanbHbii agpec 3anucu (cTapwumin 6anT) 0x21
7 HavanbHbi agpec 3anucu (Mnaawmvin 6ant) 0x66
8 KonnyecTBo pernctpoB ansi 3aanvcu (crapimin 6awr) 0x00
9 KonnyecTBo pernctpoB ans 3anvcu (Mnagwuii 6anT) 0x02
10 KonwnyectBo 6anT ans 3anucu (ctapumnin 6anT) 0x00
11 KonuyectBo 6aint ans 3aanvcu (Mnagwuii 6anT) 0x04
12 MopsigkoBbIi HOMep 3anpoca (cTapluni 6anT) 0x00
13 MopsigkoBbIi HOMep 3anpoca (Mnagwuii 6anT) 0x01
14 1-bIl perucTp ans 3anucu (ctaplumin 6anT) 0x00
15 1-blIi perucTp Ans 3anvcu (Mnagwuvii 6ant) 0x00
16 2-0¥i perncTp Ans 3anucu (ctaplunii 6anT) 0x00
17 2-0¥i perncTp Ans 3anucu (Mnaglmnin 6anT) 0x00

B cnyyae ycneluHoro BeinonHeHust PDU oTBeTa npubopa 6yaeT MMeTb CreayoLLylo CTPYKTYPY:

Ne 6anta B o
HaumeHoBaHue nons Mpumep 3HauveHum (hex)
3anpoce
1 DyHKLMA 0x48
2 KonuyectBo 6aiT gaHHbIX B OTBETE (CTapLumin 6awT) 0x00
3 KonnyecTBo 6aiT gaHHbIX B OTBETE (MNagLwmnin 6anT) 0x04
4 MopsigkoBbIi HOMep 3anpoca (cTaplunii 6anT) 0x00
5 MopsiakoBbI HOMep 3anpoca (Mnagwuii 6anT) 0x01
6 1-biIi perncTp (cTapLlunii 6anT) 0x00
7 1-bIi perncTp (Mnagwui 6anT) 0x00
8 2-01 peructp (ctapwiui 6awT) 0x00
9 2-o1i perucTp (Mnagwiuii 6awT) 0x00

B cny4ae HeycneluHoro BeinonHeHust PDU oTBeTa npubopa GyaeT MMeTb CeayoLLYy0 CTPYKTYpY:

b5 LR HaumeHoBaHue nons Mpumep 3HauveHum (hex)
3anpoce
1 PyHKUWSA (YyCTaHOBNEH cTapLuuni 6uT) 0xC8
2 Kop olmnbkn YyteHus Code
3 Kop ownbku 3anuncu Code
4 MopsakoBbI HOMep 3anpoca (cTapmin 6anT) 0x00
5 MopsiakoBbI HOMep 3anpoca (Mnagwuii 6anT) 0x01
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3 OpraHu3auumsa gocTtyna K AaHHbIM

3.1

MCI‘IOHb3yeMbIe TUMNbI AaHHbIX N YCNOBHbLIE 0603Ha4YeHuA

unsigned char — 6e33HakoBoe Lienoe uucno (8 6ur);

signed char — 3HakoBoe Lernoe 4ncrio (8 6uT);

unsigned short — 6e33HakoBoe Liernoe Yncno (16 6uT);

signed short — 3HakoBoe Lienoe 4mcno (16 6uT);

unsigned long — 6e33HakoBoe Lenoe vncno (32 outa);

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

unsigned __int64 — 6e33HakoBoe Liernoe Yncno (64 buta);

signed __int64 — 3HakoBOe Lenoe uncro (64 6uta);

float — BellecTBEHHOE 4MCNO OAMHAPHOW TOYHOCTM (32 OMTa) C NnaBalowWwen 3ansTol, COOTBETCTBYHLLEE
ctaHgapTy «|EEE 754»;

double — BellecTBEHHOE 4WUCMO OBOMHOM ToYHOCTWM (64 6UTa) C nnaBatoLlelrt 3ansiTol, COOTBETCTBYOLLEE
ctaHgapTy «|EEE 754»;

bit field — 6utoBoe none. MNMpumeHsieTca korga BHYTPU OAHOMO WM HECKOMbKUX OalT pasHbiMM GuTamu unm
rpynnamuy 6GUToB KOOUPYETCS pasnuyHasi No cMbicny uHgopmMaums. Ecnv B nosicHeHnsx 3anucaHo «but NeO», To
MMeeTcs BBMOY caMblii Mnagwmin 6ut GawnTta; «but Nel» - 6uTt, cnegywoowuii No CTapLUMHCTBY 3@ CaMblM
Mragwum; ..., «but Ne8» - camblii ctapwmii 6ut, «But Ne9» - cambin mnagwmii 6uT cnegytowero 6anTa u 1.4.
ABnseTca nonHbIM aHanorom GUTOBLIX Nonew A3bika NporpamMmupoBaHnsa CU;

[N] = maccuB n3 N anemeHToB. Hanpumep, 3anuck «unsigned char[4]» o603Ha4YaeT MaccuB U3 4-X 311EMEHTOB
TMna unsigned char;

RO — gocTtyn Tonbko Ha YTeHune (read only);

R/W — gocTyn Ha 4YTeHue n 3anuck (read/write);

R/W* — gocTyn Ha 4TeHune u 3anucb (read/write). 3anuck paspelleHa TONbKO Npu 0cobbIX YCIOBUSX, KOTOPblE
OyayT cneumanbHO OroBapuBaTbCs;

(1) — pasmep ans GUTOBOro Nons ykasaH B KOnmMyecTse ouT;

A4 — apxmB 4YacoBowm;

AC — apxvB CyTOYHbIN;

AM — apxuB MeCsYHbIX;

AW — apxvB UTOroBbIN;

ANB[ — apx1B n3ameHeHun 6a3bl gaHHbIX;

AAC — apxvB afMVUHNCTPATMBHbIX COObITUIA;

A[l — apx1B gMarHocTuk;

TB — TennoBow BBOA;

AN — pononHUTENbLHBIM NapameTp;

B - Bepcusi BCTPOEHHOIO NPOrpamMmmMHOro obecneyeHus;

AB - Bepcusa annapaTtHoro obecneyeHus;

B[ - 6a3a AaHHbIX HACTPOEYHbIX NapameTPOB;

NTp — HOMep Tpy6bl, U3MeHsitoLwmics B ananasoHe 0+6 ans MNB=2.20 n 0+5 ans MB<2.20;

NTB — HOMep TEMNOBOro BBOAA, U3MeHsiioLWmiics B ananasoHe 0+2 gns MNMB=2.20 n 0+1 ana NB<2.20;

NOB — HOMep OMCKPETHOro BxoAa, uameHswwmincsa B ananasoHe 0+3 gnsa NB=2.20, otcytcreyeT ansa MNB<2.20;
Ng — HoMep KaHana u3aMepeHusl pacxofa, U3MeHsitLmincs B ananasoxe 0+6;

Napx — Homep apxuBa, nsmMeHsaWwuncsa B guanasoHe 0-2, roe 0-AUB[, 1-AAC, 2-A[;

HC - HewTaTHas cuTyaums;

[B - ABYXNO3MLMOHHbBIN BXOA;

V — obbewm;

P — naBneHue;

t — TeMmnepaTypa;

Q — Tenno;

h — sHTanbNus;

Go - 06beMHbI pacxog;

GM - MaccoBbIN pacxos;

® - TeNnNoBOW MOTOK;

Px - naBneHve xonoaHowm BoAabl;

tx - TemnepaTtypa XonogHon Boabl;

hx — aHTanbnMsa xonogHowm BOAbI;

dt - pasHoCTb TeMneparyp;

tHB - TemMnepaTypa Hapy)XHOro Bo3ayxa;

MPUMEYAHUE! 3HaueHus HacTpoeuHbIX, TEKYLLMX, apXMBHbIX NapaMeTpoB BCeraa nepegarotcs B cucteme eguHuy CU,

He3aBWCMMO OT CUCTEMbl €AUHUL, 0TODpaXkeHus, yCTaHOBMEHHOW B npubope (o6vem (m3), macca (T),
pasnenve (Mra), aHtanbnua (FOx/T), Tenno (FOx)). Ana nepeBoga 3HayeHun B cuctemy eauHuy, MKC
cnepyeT yuntbiBaTh, 4To 1Mkan = 4.1868 'Ox, 1 MlMa = 10.1972 krc/cm2.
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3.2 PeructpoBbi JOCTYN U XapaKTePUCTUKU NapaMeTpoB

HocTtyn k napameTpam npmbopa peann3oBaH vYepes PYHKLMN YTEHUS U 3aNUCh PETUCTPOB — NEPEMEHHbIX,
UMeLWmnX TN WecTHaguaTupaspagHoe 6essHakoBoe uernoe. [Mpy opraHvM3aumy permctpoBoro 4ocTyna
JenaeTtca QonyuwleHue, 4TO BCe MHOroobpasHble CTPYKTYpbl [AaHHbIX pacrnonaralTcs B NamsaTy,
3NIEMEHTaPHON SIYENKON KOTOPOW SIBNSETCS OAMH WeCTHaauaTnpaspsaaHbii peructp Tuna «6essHakoBoe
uenoe». ®n3nM4eckn AaHHbIE MOTYT HAXOAUTLCH B COBEPLUEHHO Pas3HbiX ydacTkax namsaTu npubopa n gaxe
B pasHbIX TMNax namsaTy (onepaTuBHasl, SHEpProHe3aBucumas u T.4.), HO ONsi CUCTEMbI BEPXHENO YPOBHS
OaHHble «BbIFNAAAT» Kak eQuHoe agpecHoe NpocTpaHCTBO. B aToM criyyae Bce JOCTYMHbIE faHHbIE MOXHO
npeacTaBuTb Kak MacCWB LUEeCTHaALaTMpaspsiaHbIX PErNCTPOB, KaKAbIN M3 KOTOPbIX XapaKTepusyeTcs
HOomMepoMm B mMaccuBe (ganee agpecom). Kaxaeih napameTp npubopa MOXeT 3aHMMaTb 4acTb perncrpa,
BECb PErncTp LENUKOM WM HECKONbKO pernctpoB. Takum obpas3om, napameTp XapaktepusyeTtcs
CODCTBEHHBIM TUMOM W PACNOfIOXXEHNEM BHYTPU MaccuBa permcTpos.

3.3 TlMopsapnok xpaHeHua u nepenavn 6anT faHHbIX

Onsa yTteHusa u 3anucu peructpoB B crtaHgapte «Modbus» npegycMoTpeHbl cneuvanbHble YHKUMM,
KOTOpble ONepupylT COAEPXMMbIM LLIeCTHagLaTMpaspsaHbiX perncTpoB. 9T YHKUUKM npegnonaraoT,
4yTo NpMBOpP XpaHMT AaHHble TOMbKO TUMa LUeCcTHaguaTvpaspsaHoe 0e33HakoBoe Lerioe M HUYero He
«3HAOT» O TeX TMnax AaHHbIX, KOTOPbIMWM AENCTBUTENBHO NMpeacTaBneHbl napameTpbl npubopa. Takum
obpasom, nony4vaeTcs, 4To B Npnbope faHHbIe XpaHATCA B HEKOEM UCXOAHOM dhopmaTe, a nepedarTcs no
ceTu B Buae Habopa wecTHaguaTupaspsgHbiXx pernctpoB. [lpy nepepaye gaHHbIX, Yel pasmep B
ucxogHom popmate npesblwaer 16 6ut (long, float, double wn T1.4.), MCNONL3yTCA HECKOMNbKO
nocnegoBaTternbHbIX perucTpoB. [1py 3ToM Miadlive cnoea nepefarTcs B NEPBYIO ovepeb, CTapline - B
nNocneaHioLo.

NMPUMEYAHUE! Ona npeoGpasoBaHus k nopsigky GanTt, ectecTBeHHOMy Ans mnatdgopmbl PC, TpebyeTca Ans Kaxporo
NPOYUTaHHOrO/3aMNNCHLIBAEMOrO PETUCTPa M3MEHUTL NOPSAAOK GanT

Mpumep pasmeleHnsa gaHHbix ans tuna long (MSB-most significant byte, LSB-least significant byte):

B3 B2 B1 BO
MSB LSB
Perunctp Peructp A0 Peructp Al
Mopsaok nepeaayn nepBbIn nocnegHum
BanT Bl BO(LSB) B3(MSB) B2

Mprmep pasmMeleHnsa gaHHblx ang tyuna float:

B3 B2 B1 BO
SEEEEEEE EMMMMMMM MMMMMMMM MMMMMMMM
Peructp Pernctp AO Peructp Al
Mopsanok nepeaayun nepsbIv nocnegHum
BanT B1 BO(LSB) B3(MSB) B2

Mpumep pasmMeleHns gaHHbix ans tuna double:

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

Mopsinok nepegauv nepsbIv nocnegHum
BanT B1 BO(LSB) B3 B2 B5 B4 B7(MSB) B6

3.4 CyuwecTBylOLMNE TUMNDbI 3HAYCHUNA U TEPMUHONOTUSA

MapameTpbl Npubopa MOXHO pa3denuTb Ha criegyrolmne TUnbl:

o Tekywume;
e  ApXuMBHbIE;
e Hactponkn.
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TekylLMe AaHHble OOMNONHUTENBHO TEPMUHOMOTMYECKN NoApa3aensioTcs Ha:

. TekyLine MrHoBeHHbIE;
. TekyLine nTorosble.

Moz TekywumMm MrHOBEHHBIMU AaHHbIMW MOHUMAIOTCS U3MEPEHHbIE U BbIYUCIIEHHbIE MApaMeTpbl, Takue
Kak TemnepaTypbl, aBlIEeHUs!, pacxohbl TEMNOHOCUTENS, TENSIOBOM NOTOK, pa3HOCTL TemnepaTyp v T.4.

Moa TeKyLMMU UTOrOBbIMM AaHHLIMU MOHUMAKOTCA MHTErpanbHble napameTpbl TennonoTpebnexHus ot
MOMeHTa cbpoca apxuea npubopa A0 Tekylwlero MoMeHTa. T.e. 3TO AaHHble, NpeacTaBnsiolImMe
«HapacTaloLWuii uTor» napameTpoB TennonoTpebneHnss (o6bembl, Macchbl, Tenno, PasHOCTb Macc,
BpeMeHa HopMarbHO paBGoTbl U OTCYTCTBUSA cyeTa U T.4.).

NMPUMEYAHUE! OuckpeTHocTb 0GHOBNEHNS TEKYLLMX MAPaMeTPOB 3aBUCUT OT pexuma paboTbl npubopa

ApXVBHbI€ JaHHbIe MOXHO PasgenvTb Ha 2 rpynnbl Mo AMCUUMNIIMHE apXUBUPOBAHUS:

e  CUHXPOHHble apxuBbl. OTO apxvMBbl YAaCOBOW, CYTOYHbIN, MECSAYHbIA, UTOroBbin. POPMUPOBaAHME apPXMBHbLIX
3anncen NPOUCXOAUT PErynsipHO M C MEPUOANYHOCTbLIO, ONpeaensieMoil TMNOM apxusa. ApPXMBbI YaCOBOW,
CYTOYHbIN, MECSYHBIA MMEIOT MHTepBalibl apXMBUPOBaHUSA COOTBETCTBEHHO 4ac, CYTKM U Mecsiu, U cogepxaT
AaHHble O TennonoTpebneHnn Ha 3TOM MHTepBane (TeMnepaTtypbl U AaBlIEHWs - CPedHWEe Ha WHTepBarne,
o6beMbl; Macchl, Tenno - NotTpebneHHble 3a Yac, CyTKM U Mecsl, COOTBETCTBEHHO). APXVB WUTOrOBbIN MMeeT
WHTEepBan apXvBMPOBaHWA OA4HW CYTKW W XPaHUT TOMbKO MHTErpanbHble napameTpbl TennonoTpebnexns ot
MoMeHTa cbpoca apxvea npubopa 40 MOMeHTa apxmBMpoBaHus (06beMbl, Macchl, TEMMO 3a BCe BpeMs paboThbl
oT cbpoca apxuBa OO MOMEHTa apxvBuMpoBaHus). Mo cyTn, apxvBHas 3anncb WTOrOBOrO apxuea ABMAETCS
33apXVMBMPOBAHHBLIM 3Ha4YeHUeM TeKyLLMX UTOrOB Ha MOMEHT apXMBUPOBAHMS.

Bpemsi apxvBMpOBaHUSA ONPEAENSETCA HACTPOEYHbIM NapaMeTpoM «Yac oTyeTay.
[lata apxuBrpoBaHus onpegensercs HaCTPOeYHbIM NapaMeTpom «[ata oTyeTan.

NMPUMEYAHUE! Hanpumep: 4acoBad apxuBHas 3anmcb C XPOHOMOTMYECKON MeTKoM «10 4acoB» XpaHWUT mapameTpbl
TennonoTpebneHusi, 3acdnKkcupoBaHHble Ha uHTepBare BpeMexu ¢ 10:00:00 go 11:00:00.

MPUMEYAHUE! Hanpumep: ecnu gata otyeTa 3agaHa 25, a yac otyeta 23, To (hOPMUPOBAHUE CYTOYHbLIX U UTOrOBbIX
3anucenn Oypetr npoucxogutb B 00:00:00. Kaxpas cyTovyHas M wutoroBas 3anucb OyayT uMeTb
xpoHonoruyeckyto Metky O0.MM.IT 234. DopmmpoBaHve MecsyHbIx 3anucen 6yaeT npomcxoantb B 00:00:00
26-ro uncna Kaxaoro Mecsilia U apxuBHas 3anuck Byaet MMeTb XpoHonornyeckyto metky 25.MM.ITT 23u.

®  ACUHXPOHHble apxmBbl. JTO apxvMB W3MeHeHW 6asbl AaHHbIX, apXMB COOLITUIA, AMArHOCTUYECKUN apXuB.
dopmMmypoBaHME apxvMBHBLIX 3anucen MNPOUCXOAUT AaCUMHXPOHHO MO BPEMEHW, TOMbKO MNPU HaCTynneHuu
onpefeneHHbiX cobbiTn (M3MeHeHnsa 6a3bl OaHHbIX MOMb30BaTeNEM, BbIMOMHEHNE PA3MUYHbIX CEPBUCHBLIX
onepauumn, Takmx kak cbpoca apxusa un T.4.).

3.5 CuuTbiBaHME TEKYLWMX AAHHbIX

CunTtbiBaHNE TEKYLLMX (MTHOBEHHbIX Y UTOTOBLIX) 3HAYEHWIA MPON3BOAUTCS NPW MOMOLLM OfepaLnm YTeHne
peructpoB. AOpec CTapTOBOro peructpa Ans YTeHWs onpegensieTcs TeM, Kakue WMMEHHO, Tekyline
MrHOBEHHbIE WMK TEKYLUMEe WUTOroBble AaHHble, YnTatoTcs (CM. «TeKylmne MrHOBEHHble 3HAaYeHUs» U
«TeKyLine UTOroBble 3HAYEHUS»).

3.6 OpraHu3auusi apXMBOB U CUUTbIBaHME apPXUBHbIX JaHHbIX

CUHXPOHHbIE N aCMHXPOHHLIE apXMBbl OpraHW30BaHbl Kak KONbLEBLIE MHOEKCMPYEMbIE CTPYKTYPbI. APXUB
Kadoro Tuna uMeeT onpefenieHHyro rnybuHy. [pu 3anonHeHWn apxvBa Ha MOSHY FyOUHY apxvB
«3aKOJbLIOBbIBAETCSA», YTO NMPUBOAUT K TOMY, YTO HA MECTO CaMbIX CTapbIX apXMBHbIX 3amnvcei 3aHOCATCS
HoBble 3HayeHus. MiHdopmauna o BeAeHUn apxmuBa AOCTYNHA AN CYUTbIBAHWSA. T.0., cMCTeMa BEPXHEro
YPOBHSI MOXET 3HATb: HACKOSbKO 3amMofHEH apXuB, 3aKOSbLIOBaH N OH, MaKCMMarbHYyto rnmyouHy apxuea,
pa3Mep apXVBHOW 3anvcu 1 T.4.

3.6.1 CyumsbieaHue GaHHbIX CUHXPOHHbIX apXUueoe

,D,OCTyI'I K YTEHUI apXUBHbIX 3anucen npon3BoaunUTCA 4Yepes ykasaHue r|p|/|60py D,aTbI/BpeMeHM apXMBHOIZ
3anncun n Tmna 4YnTaemMmoro apxmBa. YTteHne apXI/IBHOIZ 3anncum BblMmMAgnT cnegyrLnmm o6pasoM:
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e Onepauus 3anuncu perncTpos, « TUN YMTaeMbIX JaHHbIX» C ykasaHueMm OaTa/BpeMeHn apXvMBHOM 3anucu (c
TOYHOCTbIO OO0 YacCa AnAa 4YacoBOro apxumea, C TOYHOCTbHO OO CYTOK ONid CYTOYHOINo U UTOroBoro apxmBeoB, C
TOYHOCTbIO 4O MecAla Ana MmecAa4Horo apXMBa) 1 TNna apxuea, KOTOprl7I Hago npoYvnTaThb,

. Onepauvm YTeHUA perncTpos. A,u,pec CTapToOBOro perncTpa anga 4YteHnd 3aBUCuUT OT TUMa YUNTaemMoro apxmea (CM.
«ApXuBHas 3anucb (4YacOBOW, CYTOYHbLIA WU MECAYHbIA _apXuBbl)» 1 «ApXuBHasA 3anucb
(UTOroBbLIN _apXuMB)» ). KonmuecTBO perncTpoB COOTBETCTBYET AfIMHE apXWMBHOW 3anucu, WUNu OnuHe
cbparmeHTa apXVIBHOVI 3anucu. 3a OOWH NpmuemM MOXXHO Nnpo4vnTaTb CoAepP>XnMoe TOJ1bKO ofHOMN apXVIBHOVI 3anncu.

3.6.2 CyumbleaHue OaHHbIX aCUHXPOHHbLIX apXueoe

3.7

M3-3a TOro, 4to B rpynne acuHXPOHHLIX apPXMBOB HOBbIE 3aMUCKM MOTYT MOSIBNATHCS B NMPOWU3BONbHbIN
MOMEHT BPEMEHMU, AOCTYM K YTEHUIO apXMBHbIX 3anncen peanu3oBaH Yyepes ykasaHne MHOEeKca apXUBHOM
3anuncu, KoTopyto TpebyeTcs npounTaTh. B aTOM cnyyae, cuctema BEpXHEro YpoBHS YNTaeT UHOpMaLInio
0 BegeHun apxuea (cM. «UHdbopMaumsa 06 acCUHXPOHHbLIX apxuBaxy»), onpedenseT, HACKOSIbKO OH
3anorsiHeH, N YMTaeT apXxmB 3amnucb 3a 3anucbto. [na 3Toro oHa AenaeT 3anpoc Ha 3anucb PerncTpos, B
KOTOPOM YyKa3blBaeT MHAEKC TON 3anvcu, HauymHas ¢ KoTopon TpebyeTcs nonyynTb AaHHble. 3atem genaet
3anpoc Ha YTeHue perncTtpoB. 3a OAMH 3anpoC MOXHO npouuTaTb cogepxmmoe oT 1 oo 16 cocegHux
3anMcen acuHXpPOHHOro apxuBa. YteHue 32-x apxvBHbIX 3anucen, HauvMHad ¢ camon nepson, Gyaet
BbIMMA4ETb Takum o6pasom:

e  Onepauus s3anucu perucTpos, « TN YuTaembixX AaHHbIX» C ykazaHueM nHgekca sanucu 0 (cm. « Tun YnTaemMbIx
OaHHbIX»). B otBeT npubop npuckinaet NnoATBEpXAEeHUE 3anucy;

e Onepauusi YTeHuss perncTpoB. AOpec CTapTOBOrO perncrpa Ansi YTEHUs 3aBUCUT OT Tuna apxuea (CM.
«APXUBHbI€ 3aNUCU aCUHXPOHHbLIX aPXMBOB»). KONM4ecTBO YMTaeMbIX PErMCTPOB COOTBETCTBYET 16-Tn
3anucsam, ucxoas u3 pasMepa apxvMBHoOM 3anucu. B oTBeT npubop npuckinaeT coaepXMMoe apXuBHbIX 3anvcen
¢ nHgekcamm 0-15;

e Onepauusi 3anucu peructpoB, «Tun uuTaeMbiX AaHHbIX» C yKasaHueM wuHaekca 3anucu 16 (cm. «Tun
YuTaeMbIX AaHHbIX»). B oTBeT npnbop npuckinaeT NoATBEPXKAEHNE 3annCy;

e Onepauusi yTeHuss perncTtpoB. AJpec CTapTOBOrO perucTpa Afns YTEeHWUs 3aBUMCMT OT Tuna apxvea (CM.
«ApPXUBHbI€ 3aMUCU aCUHXPOHHbLIX APXMBOBY). KONMYeCTBO YMTaeMbIX PErMcTpOB COOTBETCTBYET 16-TU
3anucsam, UCxXoas 13 pasmepa apxvMBHOW 3anuncu. B oTBeT npmbop npuckinaeT coaepXMmMoe apXmMBHbIX 3anmcen
C uHpekcamm 16-31.

PeKomeH,qyemaﬂ nocnenoBaTesibHOCTb CYUTbIBAHUA AAdHHbLIX

B GonblUMHCTBE crnyvaeB 3afaya CUMTbIBAHUSA JAHHbBIX CBOAMTCS K UTEHUIO TEKYLLMX MOKasaHui npudopa
W nonyyeHunto apxmeoB. [1na dopM1MpoBaHns OTYETHbBIX BEAOMOCTEN UMN UHTEepnpeTauun JaHHbIX MOXeT
noTpeboBaTbCa MHpopMaLUna o Npubope n/unu ero HacTporkax. Micxons n3 aToro, MOXXHO peKOMeHA0BaTb
cneayoLLylo nocrneaoBaTenbHOCTb 3arnpoCoB:

e  YrteHne uHdpopmauum o6 ycTpoircTBe. BbiNnomnHseTcs KOHTPONb Tuna MOAKMOYEHHOro npubopa, Bepcun ero
annapaTtHOro 1 NporpaMMHoro obecrneyeHusi, CEpMMHOro Homepa u T.4.;

YTteHune HacTpoek npubopa;

YTteHune nHopmaLmMmn 0 CUHXPOHHbBIX M aCUHXPOHHbIX apXvnBax, MHTEpBarn AaT apXvBOB;

UTeHne TeKyLLMX 3HaYeHUI;

YTeHne apxmBoB.
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4 KapTa nepeMeHHBbIX

NMPUMEYAHUE!

M3-3a pasHuupl B hyHKUMOHANe Bepcum BCTPOEHHOro nporpaMmMHoro obecnevenus MB22.20 umetot
CYLLECTBEHHbIE OTNINYMSA B pacnpefeneHn agpecHoro NpocTpaHCTBa NePEMEHHbIX B cpaBHeHun ¢ MB<2.20.
Mpu paboTe ¢ npubopamu, umetoLmmm NMNB=2.20 BO3MOXHO YTEHWE NapamMeTPoB, pa3MeLLEHHbIX MO agpecam
ansa MNB<2.20. B aTom cnyyae, B Lensx COXpaHeHWs1 MakCcumarbHOM COBMECTUMOCTU, B MPoLiecce YTEHUs
npov3BoauTCS NpeobpasoBaHune CTPYKTYp AaHHbIx [1B22.20 k cTpykTypam MB<2.20, 4yTo MOXET NpUBOAUTL
K NoTepsiM 3Ha4YMMon nHdopmauum

NMPUMEYAHUE!

Bbramcnutens xpaHut Hactporku OByx 6a3 gaHHbeix (BO1 v B2). B Tabnuue napameTpoB ykasbiBatOTCA
agpeca ¢ yyetoM Haxoxaenus B b1 unu BA2. 3anuck Buaa XXXX[YYYY] o3HavaeT, 4To napameTp umeet
agpec XXXX B b1 n YYYY B B[J2

NMPUMEYAHUE!

B Tabnuie agpecos napamMeTpoB 3anuch BrOa «---» 03Ha4YaeT, YTo napameTp OTCYTCTBYeT

NMPUMEYAHUE!

B tabnuvue agpecoB napameTpoB 3anuch Buga NTp o3Ha4yaeT HOMep TPyObl U U3MEHSIETCA B AMana3oHe
0+6 ans MNB=2.20 n 0+5 gns MNB<2.20. Cuctema o603HayeHn Tpyb B 3aBUCMMOCTU OT MOAENW NpvBeaeHa
HVXe

NMPUMEYAHUE!

B Tabnuvue agpecoB napaMeTpoB 3anuch Buaa NTB 03Ha4aeT HoMep TEMMOBOro BBOAA M UBMEHSETCH B
avanasoHe 0+2 ansa MB22.20 n 0+1 gnsa NB<2.20

NMPUMEYAHUE!

B tabnuvue agpecoB napameTpos 3anuch Buaa Ng o3Ha4aeT HoMep kaHana UsMepeHusi pacxoaa,
n3MeHsLWwuncs B avanasoHe 0+6

NMPUMEYAHUE!

B tabnuvue agpecoB napameTpoB 3anuch Buga Napx o3HavyaeT HOMep apxvBa, U3MEHSIIOLLMIACS B
nuanasoHe 0-2, roe 0-AVB[, 1-AAC, 2-Al

Ona mopenewn 01, 03, 04, 04.1, 01M, 03M, 04M, 04.1M npuHaTa crnegytoLlas cucTtema Hymepauuu Tpy6:

TennoBou TennoBou TennoBou
BBOA BBoa 1 BBoA 2
Tpy6a Tpyb6a 1 Tpyba 2 Tpy6a 3 Tpyb6a 1 Tpyba 2 Tpy6a 3
NTp 0 1 2 3 4 5
Mpu paboTe ¢ npnbopamu, nmetowmmm NB=2.20, Tpyba ¢ NTp=6 JomKHa UTHOPMPOBATLCS.
Ona mopenn 05 npuHATa cnefyouias cucteMma Hymepauum Tpyb:
TennoBow TennoBou TennoBon TennoBou
BBOA BBoga 1 BBOA 2 BBOA 3
Tpy6a Tpyb6a 1 Tpyba 2 Tpy6a 3 Tpyb6a 1 Tpyba 2 Tpyb6a 1 Tpyba 2
NTp 0 1 2 3 4 5 6
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4.1 WHdopmauus o6 ycTpomcTBe
MapameTtp Agpec Tun OocTtyn MpumeyaHue
o . MpuHMMaeT 3HaYeHus:
Twn ycTponcTea 0 unsigned short R/O « 0x1702 - TennosuLuncvtens TB7
Mporpammuas sepcus 1 unsigned short R/IO CrapLuunii 6ainT cogepXut HoMep BeEpCUM, Mrnagwmnin —
HoMep peAakumu
AnnaparHas sepcus: unsigned short R/IO CrapLuunii 6ainT cogepXut HoMep BeEpCUM, Mrnagwmin —
HOMep pedakummn
KoHTponbHas cymma MO unsigned short R/O
Mnagwwit 6anT NpUHUMaET 3HaYEHUS:
e 0 - mogenb 01(01M);
e 2 - mogenb 03(03M);
Mogenb 4 unsigned short R/O e 3 - mopenb 04(04M);
e 4 - mogenb 04.1(04.1M);
e 5 - mogens 05;
Crapluunii 6aiT He UCnonb3yeTcs.
CepuiiHbli HOMep 5 unsigned long R/O
MPUMEYAHUE! TMpu oTobpaxeHny Homepa Moaenu cnepyet fobaensaTs cuMeon «My», ecnv annapaTHas Bepcust = 0x0500
4.2 HacTtpownku

4.2.1 UHgpopmayusi o Hacmpolikax

Hactpoiiku pasgensiotcsa Ha 2 0Gonbluve rpynnbl: 3aliyleHHble KHOMKOW «[oCTyn» U HaCTPOWKMW,
[OCTynHble ANA N3MeHeHWs Bceraa.

CTpykTypa npegHasHaveHa Ansi onepauun ¢ Takon MHgpopmMaumen, kKak KOHTPOSTbHbIE CyMMbl HAcTpOEK,
HOMep BbIOPaHHOWM akTMBHOW 0a3bl JaHHbIX U T.4.

MapameTtp Agpec Tun OocTtyn MpumeyaHue
KontponbHas cymma 2669 unsigned short R/W* Mpw yTeHun HacTpoek no agpecam NMB<2.20
3aLUMLLEHHBIX HACTPOEK

Mnagwwii 6anT. MpuHMMaeT 3HadYeHus:

. e O—akTmBHa b[1;

AkTnBHas B[] 2670 unsigned short R/O e

Crapluunii 6aiT He UCnonb3yeTcs.
KontponbHas cymma 2671 unsigned short R/O
KanubpoBok
OO Y] G 2672 unsigned short R/W* Mpwn yTeHun HacTpoek no agpecam MNB=2.20
3aLUMLLEHHBIX HACTPOEK
KontponebHas cymma 2673 unsigned short R/O

He3alMnLLEeHHbIX HaCTpOoeK

4.2.2 Hacmpolku 3aujuuieHHble

[locTyn K M3MEHEHUI0 HACTPOEK OTKPbLIBAETCS MOCHE OOHOKPATHOrO HaxaTusi KHOMKM «[locTyn» Ha
Boluncrnimtene. lpyu u3aMeHeHUM HacTpoek npubopa cuctemMa BEPXHEro YPOBHSA [OMMKHA BbIMONHUTH
cnegywowme gencTesus:

noJaTtb CEPBUCHYIO KOMaHAy «CTapT 3anncy HacTpoek» (cM. « CepBrcHas kKoMmaHaa);
e  paccuuTaTb KOHTPOMbHYIO CYMMY 3amnucChiBaeMblX HAaCTPOeK M 3anucaTb ee B CTPYKTypy «MWHdopmaums o

HacTporikax» (CM. «IHopMaLNs O HACTPOMKaXxX»);
3anucaTb COAEPXNMOE HAaCTPOEK;

nodaTb CEPBUCHYIO KOMaHAy «OKOHYaHWe 3anucy HacTpoek» (CM. « CepBrcHas kKoMaHaa»);

B MOMEHT nony4eHuns cepBUCHON KOMaHAbl «OKOHYaHMe 3anncy HacTPOeK» NPMBOpP CUNTaeT KOHTPOIIBHYHO
CYMMY 3anncaHHbIX HAaCTPOEK U CpaBHUBAET MOMYy4YEHHOE 3HAYEHNE CO 3HAYEHUEM KOHTPOSTbHON CyMMBbI,
3anncaHHOM CUCTEMOWN BEPXHEro YpoBHSA. py coBnageHum 3Ha4yeHui Npubop COXpaHsieT HAaCTPOMKW B
3HEProHe3aBMCHMMYIO NaMATb U Ha4YMHaeT paboTaTb B COOTBETCTBUM C «HOBLIMUY» HACTPOMKaMM.
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4.2.2.1 CucmeMHbIe HacmpoliKku

MapameTtp nB Aapec Tun OocTtyn lMpumeyaHune
22.20 5000 . . |Yac - mnagwwmn 6aiit, 3HadeHus 0 - 23
Hac/llens orvera <2.20 105 unsigned short RIW [eHb - cTapwmn 6ainT, 3HayeHus 1 - 31
B[1/2 c: peHb/mecsu/rog/vac: aata n
22.20 5001 BPEMS aBTOMAaTUYECKOrO NepeKntoveHuns
ST @ e unsianed short RIW* aKTMBHON 6a3bl AaHHbIX. [one «rog»
- H 9 UrHopupyertcs.
<2.20 106 OeHb - Mmnagwuii 6anT, 3HaveHuns 1-31
Mecsy - ctapwui 6anT, 3HaYyeHus 1-12
>2.20 5002 _ o - mnagwmin 6anT, He ncn-cs
b1 c: roa/vac unsigned short R/W* |Yac - ctapwwui 6awT, 0-23
<2.20 107 Cwm. none «B[11 c: neHb/mecau»
. 22.20 5003 - + |OeHb - Mnapwmin 6anT, 3HaveHns 1-31
S B ERIERIEE <2.20 108 UTEIEITIEE] el R Mecsy - ctapwwmin 6anT, 3HayeHns 1-12
>2.20 5004 ' lop - mnagwwmin 6anT, He ncn-cs
b2 c: roa/yac unsigned short R/W*  [Yac - ctapwwui 6aiit, 0-23
<2.20 109 Cwm. none «B[12 c: neHb/mecau»
>2.20 5005 But 0. MNMpuHumaeT 3HauYeHus:
Mcnonb3oBaHue B2 bit field R/W* e 0 - He “crnonb3yeTcs;
<2.20 110 e 1 - ucnone3ayetcs
Crioco6 nepekniod,  |22-20 5005 o Butbl 1-2. MpuHUMaeT 3HaueHus:
B ’ bit field R/W* o 0—BpYy4HYI0;
<2.20 110 e l-aBTOMaTM4ecku no gare
5290 5005 Butbl 3-5. MpuHMMaeT 3Ha4YeHus:
,g,ci)(ﬁ;);rll/lg_rnepekn. B bit field RIW* : 2—3anpeT; '
. <2.20 110 —C naponem;
e 2-npu HaxaTon kHormke «JdocTyny
>2.20 5005 Butbl 6-8. MpuHUMaeT 3HaueHus:
Rocryn k nepewn. B bit field RW* | o O—3anper:
<2.20 110 e 1-c naponem
>
Peseps Zggg Sffos bit field R/W*  |Butbl 9-15
5220 . But O.CI'IV?MmeaeT 3HaYveHus:
En. namepeHus bit field Rw* | ° E_MK‘C
<2.20 111 -
Tonbko B [1B<2.00
Butbl 1-4. MpuHMMaeT 3HaYeHUs:
22.20 5006 o 0-100IM 0=0.00391 (w=1.391);
Twn TepmogaTyMKoB bit field R/W* e 1-5000M 0=0.00391 (w=1.391);
<2.20 111 e 2-Pt100 0=0.00385 (w=1.385);
e 3-Pt500 0=0.00385 (w=1.385)
>
Peseps ;ggg 5ff16 bit field R/W*  |But 5
>2.20 5006 BuT 6. MpuHMMaeT 3HaveHus:
lMepeBoa vacos bit field R/W* e O-HeT;
<2.20 111 e 1-0a
>2.20 5006 But 7. MNMpnHumaeT 3HaveHus:
WHBepcusa gucnnes bit field R/W* o O-HeT;
<2.20 111 e 102
>
Peseps ;g'gg 5101016 bit field RIW*  |BuTel 8-31

Mpumeyanue:

Mpun paboTte ¢ npndopamu, umetrowwnmm NB=2.20 BO3MOXXHO YTEHNE NAapaMeTPOB, Pa3MeLLEHHbIX

no agpecam

ansa MB<2.20. B atom cny4ae,

B LENsAX COXpaHeHWss MaKcuMarbHOW
COBMECTMMOCTW, B MpoLecce 4YTeHWs Mpou3BOaUTCHA npeobpas3oBaHMe CTPYKTYP [AaHHbIX
MB=2.20 k ctpykTypam MNB<2.20, 4TO MOXET NPMBOANTL K NOTEPSM 3HAYMMOWN UHGOPMaLINK
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4.2.2.2 Hacmpoliku mpy6

MapameTtp nB Aapec Tun OocTtyn lMpumeyaHune
Butbl 0-2. MpuHMMaeT 3HaYeHus:
22.20 5008[5161]+(NTp*18)+0 o O—HeT;
KokTpons V bit field R+ | * 1-bes noact;
e 2-C nopcrt.;
<2.20 113[233]+(NTp*17)+0 e 3—C nopcT. n koHTp. U;
o 4—CyeT OTMEHeH
5290 5008[5161]+(NTp*18)+0 Butbl 3-4. MpuHMMaeT 3HaYeHUs:
KoHTpors BC bit field R | ¢ g:geeTT'b —
<2.20 113[233]+(NTp*17)+0 ShLd
e 2-/lHanBna
>2.20 — BuTt 5. MpuHUmaeT 3HaveHus:
Peseps/Qatunk P bit field R/W* e O—HerT;
<2.20 113[233]+(NTp*17)+0 e 1-eCThb
5290 5008[5161]+(NTp*18)+0 Butbl 6-8. I'IplemmafaT 3HaYeHus:
Tun BC bit field RW* | ¢ 2;“1'3?:2:?&::“
i AEEZERI T 0 o 2-Tenemetpus (Tonbko MNMB=2.20)
5290 5008[5161]+(NTp*18)+0 Butbl 9-10. MpuHMMaeT 3Ha4YeHUs:
[arank P bit field Riw+ | © OHeTs
<220 . e 1l-ecTb;
) ® 2-eCTb, He ucn.
5220 5008[5161]+(NTp*18)+0 Butbl 11-12. MNprHUMaET 3HaYeHus:
Hanp. notoka npu | P o e O-npsiMoi;
bit field R/W* ..
TenemeTpuu <220 o 1-06paTHbIif;
) e 2-peBepc
Peseps iggg S008[5161]+(NTp”18)+00 bit field RIW*  |Butel 13-15
22.20 5008[5161]+(NTp*18)+01 . . o
toor. <220 113233+ (NTp*17)+01 float R/W* |B gpnanasoHe 0-175 °C
Poor. iggg Sogigégé}:gmg*isg:gg float R/W* |B auanasoHe 0—1,667 MrMa (17 krc/cm?)
22.20 | 5008[5161]+(NTp*18)+05
Pn <220 113233+ (NTp*17)+05 float R/W* |B gnana3oHe +0-9.99 (m)
Ps iggg 50??;&%}:%1&133:8; float RMW* |B auanasore 01,667 Ma (17 krc/cm?)
22.20 | 5008[5161]+(NTp*18)+09 .
Bec nmn. <320 113[233]+ (NTp*17)+09 float R/W* |B gnanasoHe 0—-9999.9999 (n)
. 22.20 5008[5161]+(NTp*18)+11 . 3
Vmin <220 113233+ (NTp* 17)+11 float R/W* |B gnanasoHe 0-99999,9 (m°)
22.20 | 5008[5161]+(NTp*18)+13 3
Vmax <220 113233+ (NTp*17)+13 float R/W* B gnanasoHe 0-99999,9 (m3)
22.20 | 5008[5161]+(NTp*18)+15 3
Voor <220 1131233+ (NTp*17)+15 float R/W* |B gnanasoHe 0-99999,9 (m?)
22.20 | 5008[5161]+(NTp*18)+17 o BuT 0. MNpuH1MaeT 3HayeHus:
Yuet nyctow Tpy6bl bit field R/W* e O-HeT;
<2.20 - e 1-na
22.20 | 5008[5161]+(NTp*18)+17 o Butel 1-3. MpUHUMaeT 3HaYeHus:
Bxop nycTou TpyGbl bit field R/W* e 0-He ucn.;
<2.20 - e 1-4 (Homep Bxoga)
Peaeps iggg S008[S161]+(NTp"18)+17 bit field RIW* |Bur 4
22.20 | 5008[5161]+(NTp*18)+17 Butbl 5-7. MpuHUMaeT 3HaueHus:
Bxopn pesepca bit field R/W* e O-He ncn.;
<2.20 - e 1-4 (Homep Bxoaa)
Peseps iggg S008[5161]+(NTp18)+17 bit field RIW*  |BuTbl 8-15

MNpumevanue:

- 3anucb Bnga XXXX[YYYY] osHavaeT, 4to napameTtp nmeet agpec XXXX 8 b1 n YYYY B 612
- 3aMucb BMAa «---» O3HAYaET, YTO NapameTp OTCyTCTBYyeT
- NTp o3Ha4yaeT Homep TpyObl 1 n3MeHsieTcst B gnanasoHe 0+6 ansa MB=2.20 n 0+5 ana MNB<2.20

- npu paboTe ¢ npubdopamun, umerommm NB=2.20 BO3MOXHO YTEHME NapaMeTpoB, pa3MeLLEHHbIX
no agpecam ansa NB<2.20. B atom crniyvae, B Lenax coxpaHeHUs MakCuManbHOW COBMECTUMOCTH,
B MpoLiecce YTeHUs NMPOU3BOAUTCH MpeobpasoBaHMe CTPYKTYpP AaHHbix MB22.20 k cTpykTypam
MB<2.20, 4TO MOXeT NPMBOAUTL K NOTEPSIM 3HA4YMMOWN NHGOPMAaLMK
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4.2.2.3 Hacmpoliku mennoebix 8860008

MapameTtp nB Aapec Tun OocTtyn lMpumeyaHune
>2.20 5134[5287]+(NT8*9)+0 o Butel 0-7. MpyuHUMaeT 3HaYeHus:
Ccu bit field R/W* e 0—TennoBon BBOA He 1CM-CS;
<2.20 215[335]+(NTB*9)+0 . 1-14;
Butbl 8-9. MpuHMMaeT 3Ha4YeHUs:
22.20 5134[5287]+(NTB*9)+0 e 0—ecCTb;
Vcn.QTs bit field R+ | © 1HeT
® 2-CymMMa;
<2.20 215[335]+(NTB*9)+0 e 3-pasHOCTb
Tonbko ans MB=2.00
22.20 5134[5287]+(N1B*9)+0 e . .
Peseps <320 215[335]+(NT8*9)+0 bit field R/W*  |Butbl 10-15
22.20 5134[5287]+(NT1B*9)+1 . o
dMmax <220 215[335]+(NT8*9)+ 1 float R/W* |B gnanasoHe 0-4(%)
>2.20 5134[5287]+(NT1B*9)+3 . 00 (°
txgor <220 215[335]+(NT8%9)+3 float R/W* |B pnanasoHe 0-99 (°C)
22.20 5134[5287]+(N1B*9)+5 . .
Pxgor <220 215[335]+(NT8*9)+5 float R/W* |B pnana3oHe 0-1,667 MIMa (17 krc/cm2)
Butbl 0-2. MpuHMMaeT 3Ha4YeHus:
22.20 5134[5287]+(NTB*9)+7 e 0 — Tpy6a 3 He ucronbayeTcs;
KT3 bit field R/W* e 1 — nsmepeHue V B Tpybe 3;
<2.20 215[335]+(NT8*9)+7 e 2 —u3mepeHue t B TpyGe 3;
e 3 —nsmepeHue V nts tpybe 3
Butbl 3-6. MpuHMMaeT 3HaYeHus:
¢ 0-Q12=M1(h1-h2)
. . e 1 - Q12=M1(h1-h2)+dM(h2-hx)
22.20 5134[5287]+(NTB*9)+7 « 2-Q12=M2(h1-h2)
e 3-Q12=M2(h1-h2)+dM(h1-hx)
o . e 4 - Q12=M1(h1-hx)
PPT bit field R/W « 5- Q12=M2(h2-hx)
e 6 - Q12=M1(h1-hx)+M2(h2-hx)
. e 7 - Q12=(M1*h1)-(M2*h2)-(M3*hx)
<2.20 215[335]+(NTB*9)+7 « 8- Q12=(M1*h1)-(M2*h2)-(M3*h3)
¢ 9 - Q12=M1(h1-h2)+dM(h2-h3)
e 10 - Q12=M2(h1-h2)+dM(h1-h3)
>2.20 5134[5287]+(NTB*9)+7 Butbl 7-8. MpuHUMaeT 3HaueHus:
KoHTponb t bit field R/W* e 0 —cnoact,;
<2.20 215[335]+(NTB*9)+7 e 1 — CYyeT OTMEH.
Butbl 9-11. MNMpuHMMaeT 3Ha4YeHus:
>2.20 5134[5287]+(NTB*9)+7 e 0—Her;
KoHTpons dM bit field RAW* | ° ;: gzg PoneT ;
<2.20 215[335]+(NTB*9)+7 e 3 —cnopacT. 1;
e 4 —cnoacT. 2;
Butbl 12-14. MNprHUMaeT 3HaYeHust:
22.20 5134[5287]+(N1B*9)+7 e 0—HeT:
KoHTponb Q bit field R/W* e 1 — 6e3 noacrT.;
<2.20 215[335]+(NTB*9)+7 * 2-cnoAcT;
e 3 — CcYeT OTMEHeH
>2.20 5134[5287]+(NTB*9)+7 ETTSI}Z;i?HOH:CV-IrH.MMaeT 3HaYeHus:
KoHTponb dt bit field R/W* e 1 —cnoacrt.;
<2.20 215[335]+(NT1B*9)+7 ® 2 — cYeT OTMEHEH;
e 3 - HeT (Tonbko ans MB=2.20);
>2.20 5134[5287]+(NT8*9)+7 Butel 18-20. MNpuHUMaeT 3HaueHus:
dtmin bit field R/W* e 0-2(°C);
<2.20 215[335]+(NTB*9)+7 o 1-3(°C)
Butbl 21-24.
MpuHumMaeT 3HayveHus ana MNB=2.20:
¢ 0 — hx He ncnonb3yercs;
22.20 5134[5287]+(NTB*9)+7 e 1 — [OrOBOpHAS:;
e 2 — N3m. Ha X8;
e 3 — Vam. Ha X9;
Mcn.tx bit field R/W* e 4 — VIam. Ha X3:A;
e 5— N3m. Ha X3:B;
MpuHuMaeT 3HayveHus ana MNB<2.20:
<2.20 215[335]+(NTB*9)+7 e 0 — hx He ncnonb3yeTcs;

e 1 — lOoroBOpHas;
e 2 — n3mepsieTcsi B faHHOM TB;
e 3 — n3mepsietcs B gpyrom TB




TB7

OnucaHune npoTokona obmeHa

c.22

MapameTp

rnB

Anpec

Tun

OocTtyn

MpumeyaHue

Mcn.tHe

22.20

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

<2.20

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

bit field

R/W*

Butbl 25-28.

e 2—U3m
e 3 —Uam.
o 4—U3m
o 5—Uam.

MpuHMMaeT 3HayveHus gna MNB=2.20:
o 0 — He ucnonbayeTcs;
. Ha X8;

. Ha X3:A;
MpuHnMaeT 3HauveHus gna MNB<2.20:

e 0 — He ucnone3yeTcs;
o 1 — n3mepserca

Ha X9;

Ha X3:B;

KoHTp.R

22.20

5134[5287]+(N18*9)+7

<2.20

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

bit field

R/W*

Butbl 29-31.

o 0 — Her;

anIHMMaeT 3Ha4YeHuA:

e 1 — be3 noacr.

e 2 —C nopacr.

e 3—CueT OTM.
Tonbko ana MNMB22.20

Mpumeyanue:

- 3anucb Bnga XXXX[YYYY] osHavaeT, 4to napameTtp nmeet agpec XXXX 8 b1 n YYYY B B[12

- 3anuch BAA «---» 03HAYaeT, YTo napameTp OTCYTCTBYyeT

- NTB 03Ha4yaeT Homep TenmoBOro BBoAa N nameHsieTcda B gnanasoHe 0+2 ana MNB=2.20 n 0+1 gns
MnB<2.20

- npu paboTte ¢ npubopamu, umeroLmmmn NB=2.20 BO3MOXHO YTEHME NapamMeTpoB, pasMeLLEeHHbIX
no agpecam Ans MNB<2.20. B atom criyyae, B Lensix COXpaHEHUs1 MakCMManbHOM COBMECTUMOCTN,
B MnpoLecce 4YTeHus NPou3BOAUTCH NpeobpasoBaHMe CTPYKTYp AaHHbix [MB22.20 k cTpykTypam

MB<2.20, 4TO MOXeT NPMBOAUTL K NOTEPSM 3HAYMMOWN MHGOPMaLMK
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4.2.2.4 Hacmpoliku donosiHumesibHo20 UMIyJ/1bCHO20 exoda

MapameTtp nB Aapec Tun OocTtyn lMpumeyaHue
Butbl 0-2. MpuHMMaeT 3HaYeHus:
22.20 5314 o O—HeT;
Cnoco6 vcnonbs. bit field R/W* o 1-KOHTpOMb CeTH;
<2.20 353 e 2-CYeT MMMYIbCOB;
e 3-curHanusaums
5220 5314 But 3. MNpvHumaeT 3HaveHus:
YpoBeHb curHana : bit field R/W* e e
<220 353 o 1-HOpMarnbHO 3aMKHYThIN
) Tonbko cnocoba ncn. «CurHanusaumsy
5220 5314 Butbl 4-7. MpuHMMaeT 3HaYeHUs:
=< 13
EavHuy. namep. bit field R/W* * 2 MB’ .
<2.20 353 ° SKETH
Tonbko cnocoba mcn. «Cyet umn.»
>
Peseps ;ggg Sgég bit field R/W*  |Butbl 8-15
Ons cnocob6a ucn. «C4yeT umn.» B
22.20 5315
Bec umn./Tnoats float R/W* ,qmanaaoHe6O—9999.9(S;) 99
<2.20 354 [Ons cnocoba vcn. «CurHanusaumsi» B
) aunanasoHe 0.1-9.9 (c.)
>2.20 5317 . |Ons cnocoba ucn. «CyeT umn.» B
Sau. HH <2.20 356 s RIW* | manasore 0-99999.9
3hay. UB 22.20 5319 float RIW* [Ons cnocob6a ucn. «C4yeT umn.» B
: <2.90 358 OmnanasoHe 0-99999.9

4.2.2.5 Hacmpoliku duckpemHbix 8xo008e

MapameTtp nB Aapec Tun OocTtyn lMpumeyaHue
But 0. MNprvHUMaeT 3HaveHus:
Twn pgaTtynka 22.20 5321+(NgB*2) bit field R/W* e 0-HP;
° l—H3;
Bpems noaTs. 22.20 5322+(NgB*2) unsigned short R/W* |B gnanasoHe 0+99 (c.)

4.2.3 Hacmpolku He3auwuuw,eHHble

CTpykTypa npefHasHayeHa Ons XpaHeHUsa Takon MHopMaunm Kak Ko4 opraHusaumm, HoMmep Aoroeopa,

ceteBon agpec. [pu nsmeHeHum HacTpoek npubopa cucTeMa BepxXHero YpOBHS OOMKHA BbIMNOMHUTb

cnegywowme oencTeus:

e  paccyuMTaTb KOHTPOMbHYID CyMMY 3anucbiBaeMblX HAacTpoOeK M 3anucatb ee B CTPYKTypy «WHdopmaums o
HacTporikax» (cM. «IHopmaLmsi O HACTPOMKax»);

e  3anucaTb COAEPXMMOE HaCTPOEK;

MapameTp Aapec Tun OocTtyn MpumeyaHue
CeteBon agpec 2153 bit field R/W Butkl 0-7. B guanasoHe 0-255
But 8. MNprHUMaeT 3HaYeHus:
o e 0—CWU;
En. namepenns 2153 bit field R/W o 1-MKC
Tonbko B [1B22.00
Peseps 2153 bit field R/W Butbl 9-15

Honyctumel Tonbko umdposble cumsonsl ('0'-'9").
MocnegHun cumBon nocrnenoBaTenbHOCTU, 3aaatoLWwni

Koa opraHusauum 2154 char[10] R/W
ANUHY CTPOKK, JOMKEH MMETb 3HaYeHne ABONYHOro
Hyns
Honyctumbl Tonbko undgposble cumonsbl ('0'-'9').

[orosop 2159 char[10] RIW MocneaHwin cuMmBoN NocneaoBaTeNbHOCTH, 3aAatoLwnn
ANUHY CTPOKK, JOMKEH MMETb 3HaYeHne 4BONYHOro
Hyns

4.3 ApxuBbl

4.3.1 UHpopmayusi o damax Ha4yasia/KOHUa apxueoe

CTpykTypa npeaHasHadeHa Osisi YTeHWs1 faT Hadana/okoHYaHWs apXMBOB NapamMeTpOB.
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MapameTp Aapec Tun OocTtyn MpumeyaHue
[ata Hauvana A4, 2676 unsigned short RIO Mna,qmmvw 6a“v|T, [€eHb: .1—31
neHb/mMecsay Crapwwui 6ant, mecsau: 1-12
[ata Hauvana A4, 2677 unsigned short RIO Mna,qmmww 6aVv|T, ro,q_ MuHyc 2000
rog/Jyac CrapLuuit 6aiT, Yac: 0-23
[ata Hayana AY, 2678 unsigned short RIO MJ‘Ia)J,LLM‘VI GaVMT, MMHyTa:. 0-59
MUHyTa/cekyHaa CrapLuuii 6ainT, cekyHaa: 0-59
[ata Hayana AC, 2679 unsigned short RIO Mna,uLuva Ga“VIT, NeHb: .1-31
neHb/mecsay Crapwui 6ant, mecsau: 1-12
[ata Hauana AC, 2680 unsigned short RIO Mna,qmmvw 6a“v|T, ro,q. MuHyc 2000
rog/qac CrapLuun 6ant, Yyac: 0-23
[ata Hauvana AC, 2681 unsigned short RIO Mna,qmmww 6aVv|T, MI/IHyTaZ. 0-59
MUWHYyTa/ cekyHaa CrapLuuii 6aiT, cekyHaa: 0-59
Oata Hayana AM, 2682 unsigned short RIO MJ‘Ia)J,LLM‘VI GaVMT, NeHb: .1-31
neHb/MecsL, CrapLuui 6anT, mecsy;: 1-12
[ata Hayana AM, 2683 unsigned short RIO Mna,uLuva Ga“VIT, ro,u. mMuHyc 2000
rog/yac CrapLumn 6ant, Yyac: 0-23
[ata Hauyana AM, 2684 unsigned short RIO Mna,qmmvw 6a“v|T, MI/IHyTaZ. 0-59
MUHyTa/ cekyHaa Crapuui 6ainT, cekyHga: 0-59
[ata Hauvana AW, 2685 unsigned short RIO Mna,qmmww 6aVv|T, [€eHb: .1—31
neHb/MecsL CrapLuui 6anT, mecsy;: 1-12
Hata Hayana AW, 2686 unsigned short RIO MJ‘Ia)J,LLM‘VI GaVMT, ro,u_ mMuHyc 2000
rog/Jyac CrapLuuit 6anT, Yac: 0-23
[ata Hayana AW, 2687 unsigned short RIO Mna,uLuva Ga“VIT, MVIHyTa:. 0-59
MUHyTa/ cekyHaa Crapuui 6anT, cekyHga: 0-59
[aTa okoH4aHusa A4, 2688 unsigned short RIO Mna,qmmvw 6a“v|T, [€eHb: .1—31
neHb/mecsay Crapwui 6ant, mecsau: 1-12
[ata okoH4yaHusa A4, 2689 unsigned short RIO Mna,qmmww 6aVv|T, ro,q_ MuHyc 2000
rog/Jyac CrapLuuit 6anT, Yac: 0-23
[aTa okoH4yaHusa AY, 2690 unsigned short RIO MJ‘Ia)J,LLM‘VI GaVMT, MMHyTa:. 0-59
MUWHYyTa/ cekyHaa CrapLuuii 6anT, cekynaa: 0-59
[aTta okoH4yaHus AC, 2691 unsigned short RIO Mna,uLuva Ga“VIT, NeHb: .1-31
neHb/mMecsay Crapwui 6ant, mecsau: 1-12
[ata okoH4yaHus AC, 2692 unsigned short RIO Mna,qmmvw 6a“v|T, ro,q. MuHyc 2000
rog/yac CrapLuun 6ant, Yyac: 0-23
[ata okoH4yaHus AC, 2693 unsigned short RIO Mna,qmmww 6aVv|T, MI/IHyTaZ. 0-59
MUWHYyTa/ cekyHaa CrapLuuii 6aiT, cekyHaa: 0-59
[aTta okoH4yaHus AM, 2694 unsigned short RIO MJ‘Ia)J,LLM‘VI GaVMT, NeHb: .1-31
neHb/MecsL, Crapuui 6anT, mecsy;: 1-12
[ata okoH4YaHus AM, 2695 unsigned short RIO Mna,qmmvw 6a“v|T, ro,q. MuHyc 2000
rog/yac CrapLumn 6ant, Yyac: 0-23
[ata okoH4yaHus AM, 2696 unsigned short RIO Mna,qmmvw 6a“v|T, MI/IHyTaZ. 0-59
MUHyTa/ cekyHaa Crapuui 6anT, cekyHga: 0-59
[ata okoH4YaHus AU, 2697 unsigned short RIO MJ‘Ia,EI,LLIVI‘VI GaVVIT, NeHb: .1-31
neHb/MecsL CrapLuui 6anT, mecsy;: 1-12
[aTta okoH4yaHus AU, 2698 unsigned short RIO MJ‘Ia)J,LLM‘VI GaVMT, ro,u_ mMuHyc 2000
rog/Jyac CrapLuuit 6anT, Yac: 0-23
[ata okoH4aHus AU, 2699 unsigned short RIO Mna,qmmvw 6a“v|T, MI/IHyTaZ. 0-59
MUHyTa/ cekyHaa Crapuui 6anT, cekyHga: 0-59
[Oata cbpoca apxmBa, 2700 unsigned short RIO Mna,qmmvw 6a“v|T, NeHb: .1—31
neHb/mecsay Crapwui 6ant, mecsau: 1-12
[ata cbpoca apxmBa, 2701 unsigned short RIO MJ‘Ia,EI,LLIVI‘VI GaVVIT, ro,u_ mMuHyc 2000
rog/Jyac CrapLuuit 6anT, Yac: 0-23
[ata cbpoca apxmBa, 2702 unsigned short RIO Mnagwwin 6ant, muHyTta: 0-59

MUWHYyTa/ cekyHaa

CrapLuuii 6ainT, cekynaa: 0-59

NMPUMEYAHUE! 3naueHue 255 Bo Bcex nonsix AaThl/BpeMeHW Ans apxvBa ONpeaeriéHHONo TUna roBopsiT O TOM, YTO apXuB
nycTt




TB7

OnucaHune npoTokona obmeHa

c.25

4.3.2 UHpopmayusi 06 uHOeKcax apxueoe napamempos

CTpykTypa npefHasHadyeHa assi YTeHust crnykebGHon nHhopmaLmm o BeAeHUN apX1BOB.

MapameTp Aapec Tun OocTtyn MpumeyaHue
Oata cbpoca apxmBa, 2708 unsigned short RIO Mna,qmmvw 6avv|T, NeHb: .1—31
neHb/mMecsay Crapwwui 6ant, mecsau: 1-12
[ata cbpoca apxumBa, 2709 unsigned short RIO Mnagwwin 6ant, rog myuHyc 2000
rog/Jyac CrapLuuit 6anT, Yac: 0-23
[ata cbpoca apxmBa, 2710 unsigned short RIO Mnagwwin 6ant, muHyTta: 0-59
MUWHYyTa/ cekyHaa CrapLuuii 6ainT, cekynaa: 0-59
Makc.kon-Bo 3anucew (AY) 2711 unsigned short R/O ECELISEITESIED (RHLAREEe Sl B G & U]
[OaHHoro TMna
B auana3soHe 0-«Makc. Konmn4ecTBO 3anuceny,.
WHpeke 3anvcn (AY) 2712 unsigned short R/O O3riauaet Homep 3anvci, B KoTopbIM Gyner
npon3BedeHO CoOXpaHeHNe apXMBHON HdopMaLuy B
cnegyowmmn pas
Pa3wmep 3anucu, 6ant (AY) 2713 unsigned short R/O Pa3swmep 3anucw, (6anT)
But 0. MNprHUMaeT 3HaveHus:
Mpwn3Hak 3akonbL,. (AY) 2714 bit field R/O * 0-3pxuB el He 3anonHeH; o
o 1— apxuB 3arosiHeH U COXpaHeHNe HOBOW 3anuncu
BbI3bIBAET CTMpPaHMEe CamMol CTapow 3anmcu
Peseps 2714 bit field R/O Butbl 1-15
Makc.kon-Bo 3anucen (AC) 2715 unsigned short R/O MakcuMankHoe KONUUECTBO 3anuceil ANA apxusa
[AaHHoro TMna
B anana3soHe 0-«Makc. Konn4yecTBO 3anmuceny,.
WHpekc 3anucn (AC) 2716 unsigned short R/O OBYERE) MNP EENIE), KoTopbIM Gyaer
npon3BedeHO COXpaHEHNE apXMBHOMN MHdOpMaLuy B
cnegyowmm pas
Pasmep 3anucu, 6ant (AC) 2717 unsigned short R/O Pasmep 3anucu, (6ainT)
But 0. MNprHUMaeT 3HaveHus:
Mpwu3Hak 3akonbL. (AC) 2718 bit field R/O © DDA EIMED D Eaell: ek .
e 1— apxuB 3amnofiHeH 1 COXpaHeHne HOBOW 3anuncu
BbI3bIBAET CTMpPaHME CaMoun CTapow 3anmcu
PesepB 2718 bit field R/O Butbl 1-15
Makc.kon-Bo 3anucen (AM) 2719 unsigned short R/O SIS G LIRS SN S sk s
[aHHOoro Tmna
B ananasoHe 0-«Makc. kKonnyecTBo 3annceny,.
MHagekc 3anucu (AM) 2720 unsigned short R/O Osnavaer Homep 3anvci, B KoTopeit Gynet
npon3BedeHO COXpaHeHNe apXMBHON MHdopMaLuy B
crnegywLmn pas
Pasmep 3anucu, 6ant (AM) 2721 unsigned short R/O Pasmep 3anucu, (6anT)
But 0. MNprHUMaeT 3HaYeHus:
Mpu3kak 3akonbLy. (AM) 2722 bit field RIO * 0-8pXVIB ELIe He 3anornHeH; )
e 1— apxuB 3amnofiHeH U COXpaHeHne HOBOW 3anuncu
BbI3bIBAET CTMpPaHME CaMOl CTapow 3anmcu
Peseps 2722 bit field R/O Butbl 1-15
Makc.kon-Bo 3anucen (AU) 2723 unsigned short R/O MakcuMankHoe KonuUECTBO 3anncei ANA apxiea
[aHHoro TmMna
B ananasoHe 0-«Makc. konnyecTBo 3annceny,.
WHpeke 3anucu (AN) 2724 unsigned short R/O CEIEREEN (BED SEE, = KoTopeIt byner
npon3BeAeHO COXpaHEHNE apXMBHOMN HopMaLK B
crnegyoLmn pas
Pa3mep 3anucu, 6ant (AU) 2725 unsigned short R/O Pasmep 3anucu, (6anT)
But 0. MNprHUMaeT 3HaveHus:
Mpu3kak 3akonbLy. (AV) 2726 bit field RIO O U ER D G LS EEel L L 3
e 1— apxuB 3amnofiHeH U COXpaHeHne HOBOW 3anuncu
BbI3bIBAET CTMpPaHME CaMoun CTapow 3anmcu
Peseps 2726 bit field R/O Butbl 1-15

4.3.3 Tun yumaembix GaHHbIX

HekoTopble AaHHble MOXHO MONYYNTb U3 MPMBOpa TOMBKO BbIMOJHMB CreumanbHyo nocneoBaTensHOCTb
3anpocoB. Hanpumep, 310 KacaeTcs YTeHms apxuBoB. [1py NoMOoLLM onepauun 3anMcu permcTpos cuctema
BEPXHEro ypoBHS coobLaeT Npubopy, Kakme UMeHHO AaHHble OHa cobupaeTcs unTaTtb. Hanpumep, «apxus
yacosor 3a 21.04.2011 14:00:00». [Janee cuctema BepxXHEro ypoBHSA YNTaeT UHTEpPECyoLMe ee AaHHble
M3 agpecHOro NpoCcTpaHCTBa, COOTBETCTBYIOLLEIO 3anvMCaHHOMY TuMy AaHHbIX (Y4TeHue peructpos). B
MOMEHT MOoMy4yeHMs 3anpoca Ha YTeHue Npubop roToBUT AaHHble, BydepupyeT nx, n nepegaeTt cucteme
BEPXHEro ypoBHs. T.0. YTEHWE apXUBHbIX OaHHbIX BbIFMSAMT Kak HECKOMbKO nocrnefoBaTerbHbIX Cepui

onepauuit «3anncb PErMcTpoB, YTEHNE PErncTPOBY.
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NMPUMEYAHUE! Crpyktypa «Tun YnTaembix AAHHBIX» OOSDKHA WUCMOMb30BaTbCA CUCTEMOW BEPXHETO YPOBHS MPU YTEHUU
apxuBa NapaMeTpoB, apXMBOB U3MEHEHWIA 6a3bl AaHHbIX, aAMUHUCTPATUBHBIX COBLITUIA 1 AUArHOCTUK

MapameTp

Appec Tun

Hoctyn

MpumeyaHme

[aTta: peHb, mecsy

unsigned short

R/IW

Mnagwwii 6anT, geHb: 1-31
Crapwwui 6ant, mecsau: 1-12

Hata: rog-2000, yac

100

unsigned short

R/W

Mnagwwin 6anT, rog muHyc 2000
CrapLuun 6ant, Yyac: 0-23

Bpewmsi: MuHyTa, cekyHaa

101

unsigned short

R/W

Mnagwwin 6ant, muHyTta: 0-59
CrapLuuii 6ainT, cekyHaa: 0-59

Twn apxuBa

102

unsigned short

R/IW

MpuHUMaeT 3HaveHns:
e 0 - YacoBOW apxuB;
e 1 - CyTOuHbIN apxuB;
e 2 - MECAYHbIV apXMB;
e 3 - UTOrOBbIV apxuB.;

Homep 3anucu

103

unsigned short

R/W

OsHavaeT HoMep 3anucu Ans YteHus. Npu YyTeHun
ACHHXPOHHbIX apXMBOB M3MEHSAETCS OT HyNs A0
«MaKkcuManbHoe Konu4ecTBo 3anucen B apxuee - 1»
(cM. «ApXuBHbIE 3aNNCKN aCUHXPOHHbIX apXUBOBY).

Takke AaHHOe none ucnonb3yeTcs Ans
TexHonorn4eckoro YTeHus flash-namsatum

Peseps

104

unsigned short

R/W

He ucnonbayertcs

NMPUMEYAHMUE! Mpu yteHun 4acoBoro, CyTOYHOrO, MECSYHOrO, Y UTOFOBOrO apxuBa CUCTEMa BEPXHEro YPOBHS AOMKHA
yCTaHOBUTL Nons «fata:...», «Bpemsi:...», a Tawke «Tun apxvmBa» B OONYCTUMbIE 3HAYEHUs (HEoBXoanmo
BbIMNOSIHUTL OMepauuio 3anvcu peructpos). Mone «Homep 3anvcu» npuGopom urHopupyetcs. Mocre aToro
HY>KHO BbIMOJTHUTL YTEHNE PETUCTPOB MO aAPECY, 3aBUCSLLEMY OT BbIGPaHHOrO Tuna apxusa (CM. «ApxvBHast

3anuchb (4acoBOM, CYTOYHBIA, MECSYHbIV apXuBbl)» U «ApXUBHAs 3amnvCb (UTOTOBbIN apXUB)»).

NMPUMEYAHUE!

I'IpM YTEHUN apxmBa USMEHEHUA 6a3bl AaHHbIX, apxvBa aAMUHUCTPATUBHbIX COBbITUI NN ANArHOCTUYECKOrO
apxumBa CUCTemMa BepxHero ypoBHA AOOSMKHA YCTAHOBUTbL TOJIbKO none «Homep 3anucmn» B aonyctumoe ans
AaHHOro Tuna apxmBa 3Ha4YeHne (CM. «ApXVIBHbIe 3anncun aCUHXPOHHbIX apXVIBOB») (HeOGXO,D,VIMO BbINOJIHUTb
onepauuio 3anmcu peFVICTpOB). OcTtanbHble nons I'IpVIGOpOM WUTHOPUPYHIOTCA. Mocne aToro HY>XHO BbIMNOJTHUTb
YTeHne perucTtpoB nNo agpecy, 3aBUCALLEMY OT Bbl6paHHOFO Tnna apxumea (CM. «ApXVIBHbIe 3anucu

ACUHXPOHHbIX apXVIBOB»).

4.3.4 ApxueHasi 3anuchb (4acoeol, CymoYHbIl, MeCsIYHbIU apxuebl)

CTpykTypa npepgHasHayeHa AN YTeHWs1 3HAYEHW apXMBHBIX MapamMeTpoB M3 YacOBOrO, CYTOYHOMO U
MECSAYHOro apXMBOB. [Nt MONyYeHUs: apXUBHOI 3anncy HeoGXoaAMMOo coobLLMTL NpuBopy 3a Kakyto JaTy u
M3 KaKoro TuMa apxvBa HeobxoaMMO M3BMeKaTh AaHHble (CM. «TUM YNTaeMbIX JAHHbLIX»).

MapameTp nB Appec Tun Hdoctyn MpumeyaHune
[ara: geHb/mecsLy, iggg Zgig unsigned short R/O g::sﬁwwﬁﬁg;ﬁﬂ;‘ 5:::1;:11'?’112
[ara: rop/yac iggg Z?ﬁ unsigned short R/O g::fﬁmwmﬁgfﬁm{‘qrgﬂ 'gf"z”g o 20y
TemnepaTypa iggg ggigizmgzggigg float R/O |(°C)

[laBneHue igég ggigigmgggigg float RIO  |(MMa)
Obbem igég ggigjgmgiggjgj float RIO |
Macca iggg ;322:%‘;:2;:82 float R/O (1)
20l Jotmew ] e | o o
2 22| T2 | | mo (0
o L LN
a 220l eS| | mo (o0
an 2] NSt B e | | wo [
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MapameTp nB Aapec Tun OocTtyn lMpumeyaHue
22.20 7106+(NTB*18)+12
Q12 <2.20 2790+(NT8*18)+12 float RO |(T)
22.20 7106+(N18*18)+14
<o <2.20 2790+(Ne*18)+14 e RG]
> *
BHP iég Z;gg:gmz*lg;ﬁg unsigned short | RO | ()
2 + *18)+ .
BOC <§§g ;;ggimi:qg;j; unsigned short R/IO | (w)
on 2220 =50 float RIO  |(M3kBTd)
Mnagwwn 6ant, Tpyba 1
Craplun 6awnT, Tpyba 2
ButoBas macka. [NpyH1UMaeT 3HaveHus:
>2.20 7162 e 0-HC otcytcTByeT;
e 1-HC npucytcteyeT
Mopsigok 6uT:
e but 0 — HC t<min;
HC no Tpy6e 1/2 unsigned short R/O e but 1 — HC t>max;
e but 2 — HC Heuncnp. gatuuka t;
e byt 3 — HC P<min;
e but 4 — HC P>max;
<2.20 2828 o BuT 5 — HC V<min;
e but 6 — HC V>max;
e but 7 — HC Hewncnp. nnm oTcyT.
nuTaHusa BC
>2.20 7163 Mnagwwui 6avT, Tpyba 3
HC no Tpy6e 3/4 unsigned short R/O  |Crapwwui 6awit, Tpyba 4
<2.20 2829 CMm. «HC no Tpy6e 1/2»
>2.20 7164 Mnagwwui 6avT, Tpyba 5
HC no Tpy6e 5/6 unsigned short R/O  |Crapwwun 6awT, Tpyba 6
<2.20 2830 CMm. «HC no Tpy6e 1/2»
>2.20 7165 Mnagwwui 6avT, Tpyba 7
HC no Tpybe 7 unsigned short R/O  |Crapwuwun 6ant, ucn-ca anst 1B
<2.20 CMm. «HC no Tpy6e 1/2»
Craplun 6anT peructpa. butosas
Macka COCTOSIHWM ABYXMO3ULMOHHbIX
22.20 7165 BXx0o4oB. [Nopsigok 6uT:
e but 8 - [1B1;
e but 9 -[1B2;
nB bit field R/O e but 10 - AB3;
e but 11 — 1B4;
<2.20 e Butbl 12-15 — He ncn-cs;
But ycTtaHoBneH, ecnu oH
aKTUBMPOBASICS B TEYEHNE OTHETHOTO
WHTepBana
ButoBas macka. [NpyH1UMaeT 3HaveHus:
e 0-HC otcytcTByeT;
e 1-HC npucytcteyeT
Mopsigok 6uT:
22.20 7166 e BuT 0 — HC o dt;
e but 1 —HC no dM;
e But 2 - HC no QrB;
e byt 3 — HC tx<min;
HC no TB1 unsigned short R/O e but 4 — HC tx>max;
e but 5 — HC Heuncnp. aatyuka tx;
e byt 6 — HC tHB<min;
e but 7 — HC tHB>max;
<2.20 2831 e but 8 — HC Hewncnp. gatyuka tHe
e But 9—HC no Q12;
e But 10 —HC no Qr;
e byt 11 — HC no Px<min;
e but 12 — HC no Px>max
HC no TB2 2220 2187 | unsignedshort | RIO  |Cu. «HC o TB1»
HC no TB3 2220 7168 | \nsignedshort | RIO |Cw. «HC no TB1»
Mnagwwn 6awt, Hanuune HC
5220 7169 ButoBas macka. MNpuHMMaeT 3HaveHus:
- e 0-HC otcytcTByeET;
HC no AN unsigned short R/O I'I. 1-HC npucyTeTeyeT
opsiaoK 6uT:
<220 2833 e 0 — HC no AMN<min;

e 1 —HC no AlnM>max
CrapLumn 6anT, He ncn-cs
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MapameTp

nB

Anpec

Tun

OocTtyn

MpumeyaHue

Mpu3Hakm cobbITUiA

22.20

7170

<2.20

2834

unsigned short

R/O

ButoBas macka. [pyH1UMaeT 3HaveHus:
e Byt 0 —"[1", HaXXaTne KHOMKN
«JocTyny»;
e but 1 —"OTkn.NnT.", OTCYTCTBME
CETEeBOro NUTaHus;
e but 2 —"LB", H1U3KOE HanpsbkeHne
GaTtapeu;
e but 3 —"Restart", nepesanyck
npotieccopa;
But 4 —"YP", yCKOPEHHbIN PEXNM;
But 5 — "BR", pecypc 6aTtapeu
OrnM30K K OKOHYaHWIO;
e but 6 — "lMepeBog yacos", nepesop,
4acos;
e byt 7 —"LCD", BKnto4eHne
noacBeTku aucnnes;
But 8 — "Key", HaxaTune knaBmaTypbl:
But 9 — "Mdb", obpaLueHue no cetu;
But 10 — "AL", curHanusaums;
But 11 — "MH", nameHeHne HacTpoek
(6bINO N3MEHEHUE HAaCTPOEK,
NpuBOAsLLEE K UBMEHEHMIO
KOHTPOMbHOW CyMMbl);
e Byt 12 — "K", kanubpoBkuM
paspeLLeHsb;
e but 13 — "SD", ncnone3oBaHune SD
KapThbl
e but 14 — "USB", ncnonb3oBaHune
USB
e but 15— "ONC", genaccuBauns
GaTtapeu (TexHornoruyeckas
onepauus nogaepxaHusi 6atapeu B
paboyeM coCTOSHUM).

Peseps

22.20

7171

<2.20

2835

unsigned short

R/O

Onut.paboTbl no

CceTn

22.20

7172

<2.20

2836

unsigned short

R/O

(MUH.)

Onut.paboTbl
aucnnes

22.20

7173

<2.20

2837

unsigned short

R/O

(MUH.)

Onut. OTCyT.CeT.nuTa

HUA

22.20

7174

<2.20

2838

unsigned short

R/O

(MuWH.)

AkTnBHas B[]

22.20

7175+(NT8*2)+00

<2.20

2839+(NT8*2)+00

bit field

R/O

Butbl 0-7. MpuHMMaeT 3HaYeHUs:
e O-aktmBHa BA1;
e 1-aktuBHa B2

CnTB

22.20

7175+(N18*2)+00

<2.20

2839+(N18*2)+00

bit field

R/O

Butbl 8-15. 3HaveHne
KOHgMrypaumoHHoro napametpa CU

KT3 TB

22.20

<2.20

2839+(N18*2)+01

bit field

R/O

Butbl 0-7. 3Ha4YeHune
KOHpurypaumoHHoro napametpa KT3

OPT TB

22.20

7175+(N18*2)+01

<2.20

)

)
7175+(N18°2)+01

)

)

)

2839+(N18*2)+01

bit field

R/O

Butbl 8-15. 3HayeHve
KOHpurypaumoHHoro napametpa ®PT

Ann.Heucnp

22.20

7181

<2.20

2843

unsigned short

R/O

ButoBas macka. MNpuHUMaeT 3Ha4YeHus:
o Byt 0 — «ALM1»;
o Byt 1 — «ALM2x;
o but 2 - kEEPROM>;
o But 3 - kEEPROMW»;
o but 4 - «lMut.gat.»;
e but 5 - «RTC»;
e byt 6 - «CLK»;
Tonbko ans MNMB22.00

KCH

22.20

7182

<2.20

2844

unsigned short

R/O

Tonbkko gnsa MNB=2.00

Mcen. tx

22.20

7183+(NT8*1)+00

<2.20

2845+(NT8*1)+00

bit field

R/O

Butbl 0-7. 3Ha4yeHne
KOHMrypaLMoHHOro napameTpa
«Men.tx»

Tonbko ans MNB22.00

Mcn. the

22.20

7183+(NT8*1)+00

<2.20

2845+(NT8*1)+00

bit field

R/O

Butbl 8-15. 3HauyeHune
KOH(MrypaLMoHHOro napameTpa
«Mcn.tHB»

Tonbko gnsa MNB=2.00

Mpw3Hakm nycTomn
TpyObI

22.20

7186

bit field

R/O

Butbl 0-7. ButoBas macka. MNpuHumaet
3HaYeHUs:




TB7 OnucaHune npoTokona obmeHa c.29

MapameTp nB Aapec Tun OocTtyn lMpumeyaHue
e 0-Cutyaums oTCyTCTBYET;
<2.20 . ¢ 1-Cutyaums npucyTtcteyeT
Homep buta COOTBETCTBYET HOMEpPY
TpyO6bI
Butbl 8-15. ButoBas macka. MpuHumaeT
22.20 7186 3HaYeHus:
lMpusHakm pesepca bit field R/O O D-EnTELS CIETETEE
e 1-Cutyaums npucyTcTByeT
<2.20 == Homep 6uTa cooTBETCTBYET HOMEPY
Tpy6bI
Butbl 0-7. ButoBas macka. MNpuHumaet
22.20 7187 3HaYeHus:
CobbITve peBepca bit field R/O * 0-Cutyauus otcyTcTayer;
¢ 1-Cutyaums npucyTtcteyeT
<2.20 - Homep 6uta cooTBETCTBYET HOMEPY
Tpy6bI
>
Peacps zggg Zéﬁ; bit field RIO  |BuTbl 8-15.
>
Qeym ;2'28 Zéﬁg float RIO  |(FIbx), Tonbko anst MB22.00
ButoBas macka.
22.20 7190 e Buthbl 0-1 - 3HayeHune no TB1
o buthl 2-3 - 3Ha4eHune no TB2
Men.Qeym unsigned short R/O e BuTbI 4-5 - 3Ha4eHve no TB3
XpaHuWT 3Ha4YeHne KOHMUrypaLmoHHOro
<2.20 2847 napameTpa «Mcn.Qcym»
Tonbko gns MNB=2.00
MNpumeyanue:
- 3anvcb BUAa «---» 03HavaeT, YTo NnapamMeTp OTCYTCTBYEeT
- NTp o3HayvaeT Homep TpyObl 1 n3MeHsieTcs B ananasoHe 0+6 anga MNB=2.20 un 0+5 ana MNB<2.20
- NTB 03Ha4yaeT Homep TensoBOro BBoAa N nameHsieTcd B gnanasoHe 0+2 ana MNB=2.20 n 0+1 gns
NMB<2.20
- npu paboTe ¢ npudopamun, umeroLmmm NB=2.20 BO3MOXHO YTEHME NapaMeTPoB, pa3MeLLEHHbIX
no agpecam ansa NB<2.20. B aTom crniyvae, B Lenax CoXxpaHeHUs MakCuManbHOW COBMECTUMOCTH,
B MpoLiecce YTeHUs NMPOU3BOAUTCH NpeobpasoBaHMe CTPYKTYp AaHHbix MB22.20 k cTpykTypam
MB<2.20, 4T0 MOXeT NPUBOAUTL K MOTEPSIM 3HAYMMON MHGOPMaLUK

4.3.5 ApxueHasi 3anucb (Uumoezoesblll apxue)

CTpyKkTypa npegHasHavyeHa AN YTEeHWs 3HAYEeHUW apXMBHbIX MapameTpoB U3 4acOBOro, CYTOYHOrO M
MeCSYHOro apxmBoB. [1ns nonyyYyeHns apxMBHOM 3anmcm HE06XoAMMO coobLLmMTE NPMBOPY 3a Kakyto AaTty u
13 apxmBa Kakoro Tmna Heobxoanmo m3BnekaTb AaHHble (CM. «TyUN YUTaeMbIX OAHHBIX»).

MapameTp nBe Anpec Tvn Hdoctyn MpumeyvaHue
[ata: neHb/mecay iggg Zggg unsigned short R/O g::gﬁmwmﬁgsmm{‘ nﬁl:;:l.:x:11- 3112
[ata: rog/yac iggg Zggg unsigned short R/O g::s&uwﬂmﬁg:ﬁﬁ;,qrgg n(/)linzch 2000
Obbem igég ;g‘;g:gmg:g;zg double RIO |
Macca igég ;ggg:g:;g:g;zz double RO |(7)

" 20| T I gome | wo [0
o 2 v N
BHP igég ;g?g:gmsgg;ﬂg unsigned short | RO |(4)
BOC ig:gg ;g?g:gngg;:g unsigned short | R/O |(4)
TVmin iggg Zg?g:gﬂi;:gg;:}g unsigned short R/O  |(v)
TVmax iggg ;g?g:gmzzgg;:}g unsigned short R/O  |(v)
Tdt iggg ;g?g:gmzzgg;gg unsigned short R/O  |(v)
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T6e3 nuT. iggg ;g?g:gﬂlgég;:g unsigned short R/IO  |(4)
> *
THewncnp. ;ggg Zg?g:gmz*gg;:gg unsigned short R/IO  |(4)
on 2220 o double RO |(M2kBT*)
'S'QTMMT'paGOTb' no iggg Zggg unsigned long R/O | (MuH.)
>
ﬂ;g;hpeafom Zggg ;g% unsigned long R/O (MUH.)
'E'S:T'OTCyT'CeT'nMTa iggg ;ggg unsigned long R/O | (MuH.)
>2.20 7441+(NT8*2)+0 Butbl 0-7. MpuHUMaeT 3HaueHus:
AktuBHast Bl bit field R/O e O-akTmBHa BA1;
<2.20 2974+(N1B*2)+0 o 1-akTueHa B2
22.20 7441+(N1B*2)+0 - Butbl 8-15. 3HayeHve
e <2.20 2974+(N1B*2)+0 Hriel RO KOHdMrypaumoHHoro napameTtpa CU
22.20 7441+(N1B*2)+1 e Butbl 0-7. 3Ha4YeHune
KT3TB <2.20 2974+(N1B*2)+1 bit field R/O KOHdMrypaumoHHoro napametpa KT3
22.20 7441+(N1B*2)+1 e Butbl 8-15. 3HaveHne
OPTTB <2.20 2974+(N1B*2)+1 S RO KOHdWrypaumoHHoro napametpa ®PT
ButoBas macka. [pyH1UMaeT 3HaveHus:
e But 0 —"[1", HaXxaTne KHOMKN
«docTyny;
e but 1 —"OTkN.NUT.", OTCYTCTBUE
CeTeBOro NUTaHus;
e but 2 —"LB", Hu3Koe HanpspkeHne
7447 GaTapeu;
e but 3 —"Restart", nepe3sanyck
npotieccopa;
o but 4 —"YP", yCKOPEHHbIN PEXMNM;
e but 5 —"BR", pecypc baTapeu
Ornn30K K OKOHYaHWIO;
e but 6 — "MNepeBog yacos", nepesop,
4acos;
e byt 7 —"LCD", BKnto4eHne
noaceBeTkv aucnnes;
Mpu3Hakn cobbITuin unsigned short e but 8 — "Key", HaxxaTue knasmaTypbl:
e byt 9 — "Mdb", obpaLueHune no cety;
e but 10 — "AL", curHanusaums;
e but 11 — "MIH", nameHeHne HacTpoek
(6bINO N3MEHEHNE HacTpOeK,
npuBoasLlee K U3BMEHEHUIo
KOHTPOSbHOW CYMMbl);
2978 o but 12 — "K", kanmbpoBkm
paspeLLeHsb;
e but 13 — "SD", ncnones3osaHue SD
KapThbl
e but 14 — "USB", ucnonb3oBaHune
UsB
e but 15— "ONC", genaccuBauns
6artapen (TexHonornyeckas
onepauus noaaepxaHusi batapeu B
paboyeM coCTOSHUM).
7448 .
KCH 2979 unsigned short Tonbko gnsa MNB=2.00
5920 7449+(NT8*1)+0 Butbl 0-7. 3HaveHne
Wen. tx bit field RIO ';‘f,l”cqgfgpa”m”””o napamerpa
<220 2980+(N8™)+0 Tonbko ans MB=2.00
5220 7449+(NT8*1)+0 Butbl 8-15. 3HayeHune
Wcn. tHB bit field R/O ETAHC?_I)TL};THMOHHOFO napamerpa
=22 e Tonbko gns NB=2.00
ButoBas macka.
>2.20 7452 e Butbl 0-1 - 3HaveHne no TB1
e buThbl 2-3 - 3Ha4eHne no TB2
Mcn.Qeym unsigned short R/O e BuThbl 4-5 - 3HaveHune no TB3
XpaHuT 3HayeHne KoOHMUrypaLmMoHHOro
<2.20 2982 napametpa «Mcn.Qcym»
Tonbko ans MNMB22.00
Peseps iggg Zggg unsigned short R/O  |Tonbko ans MNB=2.00
TnycTon Tpy6bl 22.20 7‘_1_5_4+(NTB 210 unsigned short R/O  |(4). Tonbko ansa MNB=2.00

<2.20
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%
TpeBepca iggg 7?_5_4+(NTB 2l unsigned short R/O  |(4). Tonbko ans MNB=2.00
Qcym iggg Zggg double R/O  |(FAx). Tonbko ans MNMB=2.00

Mpumeyanue:

MNnB<2.20

- 3aMu1cb BUAa «---» 03HA4YaEeT, YTO NapameTp OTCYyTCTBYyeT
- NTp o3Ha4vaeT Homep TpyObl 1 n3MeHsieTcst B gnanasoHe 0+6 ansa MB=2.20 n 0+5 ana MNB<2.20
- NTB 03Ha4aeT Homep TENmoBOro BBoAa N nameHsieTcsa B gnanasoHe 0+2 ansa MNB=2.20 n 0+1 ans

- npu paboTte ¢ npubopamu, umeroLmmmn NB=2.20 BO3MOXHO YTEHME NapamMeTpoB, pasMeLLEeHHbIX
no agpecam ans MNB<2.20. B atom cniyyae, B Lensix COXpaHEHUs1 MakCMManbHOM COBMECTUMOCTN,
B Mnpolecce 4YTeHus NPou3BOAUTCH NpeobpasoBaHMe CTPYKTYp AaHHbix [MB22.20 k cTpykTypam
MB<2.20, 4T0 MOXeT NPUBOAUTL K NOTEPSIM 3HAYNMMON MHGOpPMaLK

4.3.6 UHpopmayust 06 aCUHXPOHHbIX apxueax

CTpykTypa npegHasHaveHa Ofis YTeHus uHdopmauun o6 apxvBe M3MeHeHuin 6asbl JaHHbIX, apxuBe
COObITUIA N AMArHOCTUYECKOM apXyuBe.

MapameTp

Anpec

Tun

OocTtyn

MpumeyaHue

Makc. kon-Bo 3anucen

2996+(Napx*4)+0

unsigned short

R/O

MakcmumanbHoe KonuyecTso 3anucen ans
apxvBa aHHOro Tmna

MHpekc 3anucu

2996+(Napx*4)+1

unsigned short

R/O

B ananasoHe 0-«Makc. konm4ecTso
3anuceny,. O3Ha4aeT Homep 3anucu, B

KOTOpbIN GyAeT Npon3BedeHO CoXpaHeHue
apxvBHOW MHGOpMaLMK B CeayLwmin pas

Pasmep 3anucu, 6ant

R/O

Pa3mep 3anucu, (6anT).

2996+(Napx*4)+2

unsigned short

[nsa NB22.20 k nony4yeHHOMY 3Ha4YeHuio
Hago npubasuTb 4

lMpu3Hak 3akonbL,.

2996+(Napx*4)+3

bit field

R/O

But 0. MNprHUMaeT 3HaYeHus:
o 0—apxuB eLle He 3anoriHeH;
e 1— apxuB 3arnofiHeH N CoXpaHeHune

HOBOW 3aMu1CK Bbl3bIBaEeT CTUPaHWe
camoun CTapon 3anucu

Peseps

2996+(Napx*4)+3

bit field

R/O

Butbl 1-15

MNpumevanue:

- Napx — HoMep apxuBa, nameHsiowmncsa B ananasoHe 0-2, roe 0-ANB[, 1-AAC, 2-Al]

4.3.7 ApXueHble 3anucu aCuHXpPOHHbIX apxueoe

CTpykTypa npegHa3HayeHa Ans YTEeHWs! 3anvcelnt apxuBa U3MeHeHun 6a3bl AaHHbIX, apxmBa COObITUIA 1
OMarHocTnyeckoro apxmea. Bo3aMOXHO uTeHMe cpasy HeCKONbKUX apXuBHbIX 3anucen. B atom cnyyae
CcUCTEMa BEPXHENO YPOBHS YKa3biBaeT MHAEKC NEPBON Xenaemon 3anncu (CM. Tun YMTaeMbix OaHHbIX) U
3anpalumBaeT KOSIMYeCcTBO permcTpoB, cooTBeTcTBytowee 1, 2, 3...N 3anucam.

MapameTp nB Aapec Tun OocTtyn lMpumeyaHue
AWB[ Oara: 22.20 8236 . Mnapgwwin 6anT, aeHb: 1-31
neHb/Mecs, <2.20 3028 unsigned short RIO Crapwwun 6awt, mecsiy: 1-12
. 22.20 8237 - Mnapwwn 6ant, rog muHyc 2000
AMB[ Oata: rog/vac <220 3029 unsigned short R/O Crapuunii 6aiT, yac: 0-23
. >2.20 8237 . Mnapwwin 6anTt, muHyTa: 0-59
AVB[ Oata: muH/cek <220 3030 unsigned short R/O CrapLuwii GaiiT, cexkyHaa: 0-59
>2.20 8239 Butbl 0-8. YCnoBHbIN koA COBbITUA Unn
ANBO e HavMeHOoBaHWe napameTpa,
bit field R/O .
CobbiTne/MapameTp |<2 20 3031 BbI3BaBLLIEro CO3/laHne apX1MBHOM
3anucu
AVB[ Ne TB/Tpy6bi bit field RIO A PYyoel, P
<220 3031 NPOU3OLLIIO 3MEHEHWE NapameTpa
) (Tonbko ansa AVUBM)
22.20 8239 e
AWB[ Pe3eps <220 3031 bit field R/O  |butbl 12-14
But 15. Homep 6a3bl AaHHbIX, B KOTOPOM
22.20 8239 NPOU3OLLMO U3MEHEHNE NapameTpa
e (Tonbko ana AUB[). MNpuHumaeT
AVB[I B bit field R/O aHAYeHNS
<2.20 3031 e O-akTvBHa B1;
e 1-aktmBHa B2
>2.20 8240 unsigned char[4] R/O
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MoxeT 6bITb NpeacTaBneHo
AWB[ Ctapoe <220 3032 pasnuYHbIMK TUNaMy AaHHbIX B
3HayeHve 3aBMCUMOCTM OT U3MEHEHHOTO
napametpa
M 6
ANB[ Hosoe 22.20 8242 . paos);fli:H:I;: :Zﬁggwa zgﬁ:gx B
unsigned char[4] R/O
3HayeHve <2.20 3034 3aBMCUMOCTY OT U3MEHEHHOTO
) napametpa
= > = "1
ANBO 06u:lee kon- |22.20 8244 unsigned long RIO Oblee Komn-Bo 3anucen,
BO 3anuceu <2.20 === npon3BeaeHHoe B apxmBe
AAC [ara: >2.20 8396 . Mnapgwwin 6ant, aeHb: 1-31
neHb/MecsL, <2.20 3156 MR Shivi RO Craplun 6ant, mecsy; 1-12
. >2.20 8397 ) Mnapwwn 6anT, rog muHyc 2000
AAC [ara: rog/vac <220 3157 unsigned short R/O Crapuumii 6aiT, yac: 0-23
. 22.20 8398 . Mnapwwn 6ant, muHyTa: 0-59
AAC [ata: muH/cek <220 3158 unsigned short R/O Crapluwi 6aifT, cekyHaa: 0-59
>2.20 8399 Butbl 0-8. YCNoBHbIN KoA cOBbITUS 1N
AAC e HavMeHOoBaHWe napameTpa,
bit field R/O -
CobuiTne/MapameTp |<2 20 3159 BbI3BABLUEro CO3/jaHNe apXMBHON
3anucu
>2.20 8399 o
Peseps <220 3159 bit field R/O  |Butbl 9-15.
5920 8400 MoxeT 6bITb NpeacTaBneHo
AAC Crapoe . pasnuYHbIMK TUNaMn AaHHbIX B
unsigned char[4] R/O
3HadeHve 3aBMCUMOCTY OT U3MEHEHHOTO
<2.20 3160
napameTpa
5220 8402 MoxeT BbITb NpeacTaBneHo
AAC Hosoe . pasnuYHbIMK TUNaMn AaHHbIX B
unsigned char[4] R/O
3HayeHve 3162 3aBMCUMOCTM OT U3MEHEHHOTO
napameTpa
- > ~ <
AAC O(?u.lee kon-so [22.20 8404 unsigned long R/O ObLee kon-Bo 3anucei,
3anvcen <2.20 === npon3segeHHoe B apxvBe
AL OaTa: 22.20 8556 . Mnapgwwin 6anT, geHb: 1-31
neHb/Mecs, <2.20 3284 unsigned short RIO Crapwwun 6awt, mecsiy: 1-12
. 22.20 8557 . Mnapwwn 6ant, rog muHyc 2000
ALl NaTta: rog/yac <220 3285 unsigned short R/O Crapluwi 6aifT, vac: 0-23
. 22.20 8558 . Mnagwwi 6anT, muHyTa: 0-59
AL fata: muH/cek <220 3286 unsigned short R/O CrapLuwi GaiiT, cekyHaa: 0-59
>2.20 8559 Butbl 0-8. YCnoBHbIN koA cobbITUSA 1nn
Al - HanMeHoBaHue napameTpa,
bit field R/O .
CobbiTne/MapameTp |<2 20 3287 BbI3BABLUEro CO3/1aHNe apXMBHOW
3anucu
>2.20 8559 o
Peseps <220 3287 bit field R/O  |butbl 9-15.
Al Ctapoe 22 cklal . g/lac;ﬁ%i:ll;; :Buﬁgﬂf zgﬁ:gx B
3HayeHve WITEHEED EAET ) BE 3aBMCUMOCTM OT U3MEHEHHOTO
<2.20 3288
napametpa
22.20 8562 pam o T Barm B
ALl HoBoe 3Ha4eHune unsigned char[4] R/O gaBVICMMOCTM oT MSMGﬂGHHOFO
<2.20 3290
napametpa
H > B Y
Al 06qu,ee kon-so |22.20 8264 unsigned long R/O O6LLee Kon-Bo 3anucen,
3anvcen <2.20 - npon3segeHHoe B apxmBe
MpumeyaHue:
- 3anncb BMAa «---» O3HaYaeT, YTo NapameTp OTCyTCTBYET
- Napx — Homep apxuBa, nameHsirowmnmncs B ananasoHe 0-2, rae 0-AUB[, 1-AAC, 2-A[]
- npu paboTe ¢ npudopamu, umeroLmmm NB=2.20 BO3MOXHO YTEHME NapaMeTpPoB, pa3MeLLEHHbIX
no agpecam ansa NB<2.20. B aTom crnyvae, B Lenax coxpaHeHUs MakCuManbHOW COBMECTUMOCTH,
B MpoLiecce YTeHUs NMPOU3BOAUTCH NpeobpasoBaHMe CTPYKTYp AaHHbix MB22.20 k cTpykTypam
MB<2.20, 4T0 MOXeT NPUBOAUTL K MOTEPSIM 3HAYMMON MHGOPMaLUK

4.3.7.1 MHWHmMepnpemauyus apxuea usmeHeHuli 6a3bl OaHHbIX

ApXu1B M3MEHEeHUN 0asbl JaHHbIX COAEPXUT MHAOPMALUI0O O AEWCTBUSAX MONb30oBaTENS MO U3MEHEHMIO
3Ha4YeHWI NapamMeTpPoB HaCTpoeyHo 6a3bl JaHHbIX Npubopa. Kaxaas apxvMBHas 3anMcb MOXET cogepXaTb
METKY BpeMeHU, KOO U3MEeHEHHOro napameTtpa, Homep 6a3bl AaHHbIX, HOMep TpyObl/TB, cTtapoe n HoBoe
3HauveHus. Npu MHTepnpeTauuu cogepXxumoro 6asbl AaHHbIX CnefyeT yuuTbiBaTb, YTO HEKOTOpPble U3
napameTpoB ABAsOTCS obwmumu (He BxoaaT Hu B BA1 Hu B B2, cM. ctonbew «B» Tabnuukl). Unu moryT
npuHaanexatb ogHown 13 B 1 npn 3ToM OTHOCUTLCS K Kakor-nubo Tpybe nnn kakomy-nn6o TB. Ecnu B
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ctonbue «Ne TB/Tpybbl» ykaszaHo «Tpyba», 3Ha4MT, napameTp npuHaanexut Tpybe. B aTom cnyyae none
apxmBHon 3anucu «NeTB/TpyGbi» cogepXxut Homep Tpybbl B gnanasoHe 0-6 gnsa MB=2.20 n 0-5 ans
MB<2.20. Ecnu B ctonbue «Ne TB/Tpybbl» ykasaHo «TB», 3HaunT, napameTp NpUHAANEXUT TEMNTOBOMY
BBoay. 3HadeHue 0 B none «NeTB/Tpybbi» kognpyeT TB1, 3HaueHne 1 — TB2, sHayeHue 3 - TB3 (Tonbko
ans MNB=2.20). 3navenune 0 nons «B» kogmpyet B[ 1, 3HavyeHune 1 — B2.

Ne CobbiTune Ne TB/Tp.| BA Tun 3Ha4YeHUN CnuUCoK 3Ha4YeHUmn lMpumeyaHune
0 Wcn. B2 - - unsigned char 0-HeT, 1-pa
1 bO1<>b[2 - - unsigned char 0-Bpy4Hyto, 1-aBTO No AaTe
2 C knas. - - unsigned char |0-3anperT, 1-c naponem, 2-c Joctynom
3 CIK - - unsigned char 0-3anper, 1-c naponem
4 b1 c - - unsigned char[4] [aTta o0.MM.Im Yy
5 bO2 c - - unsigned char[4] Hata OO0.MM.IT Yy
6 Peseps 1 - -
7 Peseps 2 - -
8 Peseps 3 - -
9 Peseps 4 - -
10 PesepB 5 - -
11 Pe3sepB 6 - -
12 PesepB 7 - -
13 Peseps 8 - -
14 Pe3seps 9 - -
15 Peseps 10 - -
16 Yac otveta - - unsigned char 0-23
17 [ata otyeta - - unsigned char 1-31
18 CerT. agpec - - unsigned char 0-255
Cmapoe u Hogoe 3H. He
19 Kog. opr. - - ¢hopmupyromesi
Cmapoe u Hogoe 3H. He
20 Lorosop - - ¢hopmupyromesi
21 | Cuct. eguHunL - - unsigned char 0-CU, 1-MKC
22 | Tepmonpeobp. - - unsigned char 0-100rM1, 1-500I1, 2-Pt100, 3-Pt500
23 | [lepes. Yacos - - unsigned char 0-Bbikn, 1-Bkn
24 Bpems - - unsigned char[3] Bpewms Y4y:MM:CC
Cmapoe u Hogoe 3H. He
25 Maponb - - ¢hopmupyromesi
26 Hata - - unsigned char[3]

[aTta oa.MM.IIm
27 Peseps 11 - - - ---
28 Peseps 12 - -
29 Peseps 13 - -
30 Peseps 14 - -
31 Peseps 15 - -
32 Peseps 16 - -
33 Peseps 17 - -
34 Peseps 18 - -
35 Peseps 19 - -
36 Peseps 20 - -
0-HerT,1-6e3 nopacrt.,2-Moacrt.,3-Moact

37 KoHTp.V Tpyba + unsigned char 1 KOHTP U,4-CHeT OTMEHEH
38 KoHtp. BC Tpyba + unsigned char 0-HeT, 1-ceTb(06L.),2-Pe3eps
39 Oatynk P Tpyba + unsigned char 0-HeT, 1-pa
40 Tun BC Tpyba + unsigned char 0-MexaHuy.,1-OneKkTpoH.
41 Ppor Tpyba + float
42 toor Tpyba + float
43 Pn Tpyba + float
44 PB Tpyba + float
45 | Bec umnynbca Tpyba + float
46 Vmin Tpyba + float
47 Vmax Tpyba + float
48 Vpoor Tpyba + float
Bec
49 umMn.(Tenem) Tpyba + float
50 Y4yeT noTtoka Tpyba + unsigned char 0-npsimoi, 1-o6paTHbIi, 2-peBepc
51 | KoHtpons MNT Tpyba + unsigned char 0-HeT, 1 ecTb
52 Bxog MNT Tpyba + unsigned char 0-Het, 1-4 (OB1-AB4)
53 Peseps 25 - -
54 Bxog R Tpyba + unsigned char 0-Het, 1-4 (OB1-AB4)
55 Peseps 27 - -
56 Peseps 28 - -
57 Peseps 29 - -
58 Peseps 30 - -
59 CH B + unsigned char
60 dMmax TB + float
61 txa B + float
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Ne CobbiTne Ne TB/Tp.| B Tun 3Ha4YeHUn CnucoK 3Ha4YeHUn MpumeyaHue
62 Pxn B + float
63 KT3 B + unsigned char
64 OPT B + unsigned char
65 KoHTp.t B + unsigned char 0-c noAcT.,1-c4eT OTMEH.

0-Het,1-be3 noact.1,2-bes noact.2,3-
66 KoHTp.dM B + unsigned char C nopct.1,4-C noact.2
67 KoHTp.Q B + unsigned char 0-Her, 1-bes nogcr., 2-C noacr.
0-6e3 noAcT., 1-c noAacT., 2-cyeT
68 KoHTp.dt B + unsigned char OTMEH.
69 dtmin B + unsigned char 0-2°C, 1-3°C
0-He ucn., 1-goros., 2-n3m.B JaHHOM
70 Mcn.ix B + unsigned char TB, 3-usm. B gpyrom TB
71 Mcn.Px B + unsigned char 0-He uam., 1-Uam.
72 KoHTp.R B + unsigned char 0-Her, 1-ecTb
73 Mcn.Qcym B + unsigned char 0-ecTb, 1-HeT, 2-cymMmMma, 3-pasHOCTb
74 Peseps 33 - -
75 Peseps 34 - -
76 Peseps 35 - -
77 Peseps 36 - -
78 Peseps 37 - -
79 Peseps 38 - -
80 Peseps 39 - -
81 Peseps 30 - -
0-HeT, 1-KOHTp.ceTu, 2-cyeT umn., 3-
82 Hasnau. Al - - unsigned char CUrH-ust
83 YpoBeHb - - unsigned char 0-HP, 1-H3
84 Eg.nsm. - - unsigned char 0-m3, 1kBT*4
85 Bec nmn. - - float
86 OMmin - - float
87 OMmax - - float
88 T nogar. - - float
89 Peseps 41 - -
90 Peseps 42 - -
91 Peseps 43 - -
92 Peseps 44 - -
93 Peseps 45 - -
94 Peseps 46 - -
95 Peseps 47 - -
96 Peseps 48 - -
97 Peseps 49 - -
98 Peseps 40 - -
99 [B YpoBeHb OB - unsigned char 0-HP, 1-H3
100 [B Tnoars. 0B - unsigned char

4.3.7.2 HWHmMepnpemayus apxuea cobbimuli

ApxuB COObITUIN NpeAaHasHadeH Ans PUKCaAUMM Takux COObITUM Kak cOpoc apxuBa, MepeknioveHne
aktmBHon B[1, nepexon Ha netHee/3aumMHee BpeMs U T.4.. Ansa cobbituin, y KOTOpbIX B rpadge ID kntova
YCTaHOBMEH 3HAK «+», Mofe «CTapoe 3Ha4YeHue» COAEPXKUT UOEHTUdUKATOp CrneunanM3mpoBaHHOro

annapartHoro obecneveHusi, BbINONHMBLUErO aBTopusaumio. ID umeeT Tmn unsigned long.

Ne CobGbiTne ID knrova lMpumeyaHune
0 3anpet kanubp. (MK) +
1 3anuck HacTpoek (1K)

2 Ycr. COM'oB Ha ymony.

3 C6poc apxuBa

4 Pe3seps

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

8 Kanun6p.P

9 Mosepka (Crapr, 1K)

10 Mosepka (Cton, MK)

11 Mosepka (CtapT)

12 Mosepka (Ctom)

13 Yck. pexum (cTapT)

14 Yck. pexum (cTon)

15 Hoctyn 3anp.

16 HocTyn pasp.

17 Kannbp 3anp.

18 Kanunbp.pasp.

19 Ycr. akt. 61

20 Ycr. akT. B2
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Ne

Co6bITHe

ID kntova

MpumeyvaHue

21

Ycrt. akt. BA1 (aBT10)

22

Ycr. akt. B2 (aBT0)

23

Yer. akT. A1 (1K)

24

Ycr. akt. B2 (MK)

25

3anuck Hesall. HacTp. (MK)

26

3anucb. AaH. Npon3BoaunT.

27

3anvch faH. cepBs.-LeHTpa

28

ABTO NnepeBoj Yacos

29

Oumnctka apXxmBoB

30

3ameHa batapeu

31

3annck anapmos

4.3.7.3 HWHmMepnpemauyus duacHOCMu4YecKko20 apxuea

ApxuB cOObITUI MpefHasHaveH Ansi uKcaumm Takmx coObITUIA Kak pecTapT MpoLeccopa, OTKIHYEHMUS
BHELLHEro NUTaHusa U T.4..

Ne

CobbiTne

MpumeyaHue

Pectapt

[Mone «cTapoe 3HavyeHne» cogepXvT NpUYMHy nepesanycka (Tun unsigned long).

MHuumanusauus

Bkn. 220B

Ortkn. 220B

LB

N WIN|F|O

BR

BB

4.4  TeKywwue 3Ha4YeHuUs

CprKTypa npegHasHa4dYeHa ONA YTeHUA TeKylwmMx UTOroBbliX nNapamMeTpoB (I/IHTeraJ'IbI napameTpoB

TennonoTpebneHnst oT copoca apxmBa 40 TEKYLLEro MOMEHTA).

4.4.1 Tekywue umozoebie 3Ha4YeHus

MapameTtp nB Aapec Tun OocTtyn lMpumeyaHune
[aTta: neHb/mecs, iggg ;?1?(2) unsigned short R/O g::gﬁmmmﬁg:mﬁ;,5:;:;;11_.332
Hata: roag/vac igg(o) ;i% unsigned short R/O g?:gﬁ;;g:;;’qrgg “(’)'lﬂzHg c 2000
B conan o D] unsgreasnon | R0 |gren S e 058
v 201 TS me | wo |w
" 2] TSNS e | o o
o 22| ST e | R0 o
o e I
BHP iggg ;ﬁ;g:gm::gg;:}g unsigned short R/IO  |(v)

BOC 328 gg;g:gmz:gg;ﬂ; unsigned short R/IO  |(v)

TVmin iggg ggég:%:z:g;ﬂg unsigned short R/O  |(4)

TVmax iggg gi;g:g“lg:gg;ﬂg unsigned short R/IO  |(v)

Tdt iggg ;ﬁ;g:gn:::gg;:gg unsigned short R/IO  |(v)

T6es.nuT. iggg ;g;g:gm::gg;:g unsigned short R/IO  |(v)

TtHeucnp. iggg ;ﬁ;g:gm::gg;:gg unsigned short R/O  |(v)

on 2229 7088 double RO |(v2, kBT™)

'S'QTMMT'pa(SOTb' no iggg ;gig unsigned long R/O  |(MuH.)
22.20 7694 unsigned long (MUWH.)
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MapameTp nB Aapec Tun OocTtyn lMpumeyaHune
ﬂgg';h%aﬂﬁmb' <2.20 3515 RIO
'E'S:T'OTCyT'CeT'nMTa iggg ;gi? unsigned long R/O  |(MuH.)
22.20 7698+(N1B*2)+0 Butbl 0-7. MNpuHNUMaeT 3HaYeHns:
AktuBHasi Bl <2.20 3519+(NT8*2)+0 bit field R/O e O-akTmBHa BA1;
e 1l-aktmBHa B2
22.20 7698+(N1B*2)+0 - Butbl 8-15. 3HayeHve
e <2.20 3519+(N1B*2)+0 Hriel RO KOHdMrypaumoHHoro napameTtpa CU
22.20 7698+(N1B*2)+1 e Butbl 0-7. 3Ha4YeHune
KT3 <2.20 3519+(N1B*2)+1 bit field R/O KOHdMrypaumoHHoro napametpa KT3
22.20 7698+(N1B*2)+1 e Butbl 8-15. 3HaveHne
oPT <2.20 3519+(N1B*2)+1 S RO KOHdMrypaumoHHoro napametpa ®PT
22.20 7704 ButoBas macka. [NpuHUMaeT 3HaveHus:
e but 0 —"[1", HAXXaTNe KHOMKN
«[doctyny;
e but 1 —"OTkN.NUT.", OTCYTCTBUE
CEeTeBOro NUTaHus;
e but 2 —"LB", H1u3Koe HanpspkeHne
GaTapew;
e but 3 —"Restart", nepesanyck
npotieccopa;
o but 4 —"YP", yCKOPEHHbIV PEXMNM;
e but 5 —"BR", pecypc baTapeu
BOrnM30K K OKOHYaHWIO;
e but 6 — "MNepeBog yacos", nepesop,
4Yacos;
e but 7 — "LCD", BknioyeHue
noaceBeTkv aucnnes;
Mpu3Hakn cobbITuin <2.20 3523 unsigned short R/O e but 8 — "Key", HaxaTue knaBmaTypbl:
' e but 9 — "Mdb", obpaLleHune no ceTy;
e but 10 — "AL", curHanusaums;
e but 11 - "MH", nameHeHne HacTpoek
(6bINO N3MEHEHNE HacTpOeK,
npuBoasLlee K U3BMEHEHUIO
KOHTPOSbHOW CYMMbl);
o but 12 — "K", kanmbpoBkm
paspeLLeHsb;
e but 13 — "SD", ncnones3osaHue SD
KapThbl
e but 14 — "USB", ucnonb3oBaHune
UsB
e but 15— "ONC", genaccuBauns
6artapen (TexHonornyeckas
onepauus noaaepxaHusi batapeu B
paboyeM COCTOSIHUM).
KCH ig:gg ;ggi unsigned short | R/O  |Tonbko ans MB22.00
22.20 7706+(N1B*1)+0 Butbl 0-7. 3HayeHune
e KOH(MrypaLMoHHOro napameTpa
Wion. tx <2.20 3525+(NT8*1)+0 bit field RIO [OreiyP pameTP
Tonbko ans MB=2.00
22.20 7706+(N18*1)+0 Butbl 8-15. 3HayeHne
o KOH(MrypaLMoHHOro napameTpa
A B <2.20 3525+(NT8*1)+0 i T RIO | icn.te»
Tonbko ansa MNMB22.00
22.20 7709 ButoBas macka.
e buthl 0-1 - 3HaveHwe no TB1
e buThbl 2-3 - 3HaveHune no TB2
Mcn.Qcym <2.20 3597 unsigned short R/O e BuUTbl 4-5 - 3Ha4yeHne no TB3
' XpaHuT 3HayeHne KoOHMUIrypaLmMoHHOro
napametpa «Mcn.Qcym»
Tonbko ans MNMB22.00
Peseps iggg ;;;g unsigned short R/O  |Tonbko ans MNB=2.00
TnycTon Tpy6bl 328 7?_1_1+(NTB 20 unsigned short R/O  |(4). Tonbko ans MNB=2.00
TpeBepca iggg 7?_1_1+(NTB 21 unsigned short R/O  |(4). Tonbko ans MNB=2.00
Qeym igég ZE;Z, double RIO  |(FIx). Tonbko anst MB22.00

MNpumeyanue:

- 3anucb BAa «---» 03HAYaeT, YTo NapameTp OTCYTCTBYeT

- NTp o3Ha4aeT Homep TpyObl 1 n3MeHsieTcst B gnanasoHe 0+6 ans MB=2.20 n 0+5 ana MB<2.20
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MapameTp

[ MB |

Anpec

Tun

[ Oocryn |

MpumeyaHue

- NTB 03Ha4aeT Homep TensoBOro BBoAa N nameHsieTcs B gnanasoHe 0+2 ansa MNB=2.20 n 0+1 ans

MNnB<2.20

- npu pabote ¢ npubopamun, umeroLmmmn NB=2.20 BO3MOXHO YTEHME NapamMeTpoB, pasMeLLEeHHbIX
no agpecam Ans MNB<2.20. B atom cniyyae, B Lensix COXpaHEHUs1 MakCMManbHOM COBMECTUMOCTN,
B Mnpolecce 4YTeHus NPou3BOAUTCHA NpeobpasoBaHMe CTPYKTYp AaHHbix [MB22.20 k cTpykTypam
MB<2.20, 4TO MOXeT NPMBOAUTL K NOTEPSM 3HA4YMMOW MHGOPMaLMK

4.4.2 Tekyuwyue M2HO8eHHbIe 3Ha4YeHUsl

MapameTtp nB Aapec Tun OocTtyn lMpumeyaHue
. 22.20 7816 . Mnapwwin 6anT, aeHb: 1-31
[aTta: peHb/mecs <220 3540 unsigned short R/O Craplumit 6aiiT, MecsiLy: 1-12
) 22.20 7817 . Mnagwwn 6awT, rog muHyc 2000
Hata: roag/vac <220 3541 unsigned short R/O Crapiumii 6aiiT, vac: 0-23
Nara: 22.20 7818 . Mnagwwi 6anT, muHyTa: 0-59
MUHyTa/cekyHaa <2.20 3542 unsigned short RIO Crapwwn 6ant, cekyHga: 0-59
22.20 7819+(N1p*2)+0 o
t <2.20 3543+(N1p*2)+0 ot RE e
22.20 7833+(N1p*2)+0
P <220 3555+(NTp*2)+0 float R/O  |[(MNa)
>2.20 7847+(N1p*2)+0 2
Go <220 3567+(NTp*2)+0 float R/O  |[(M°/4)
>2.20 7861+(N1p*2)+0
Gm <220 3579+(NTp*2)+0 float R/O  |(TM4)
>2.20 7875+(N1p*2)+0
(0] <220 3591+(NTp"2)+0 float R/O  [(FOxx/u)
22.20 7889+(N1p*2)+0
h <220 3603+(NTp*2)+0 float R/O  |(FOx/T)
22.20 7903+(N1B*2)+0
oTB <220 3615+(NT8"2)+0 float R/O  [(FOx/y)
22.20 7909+(N1B*2)+0
hx <220 3619+(NT8"2)+0 float R/O  [(FOx/T)
22.20 7915 5
an <220 3623 float R/O  |(m°/v, kBT)
HC no tpy6am 1-7(6 ans MNB<2.20)
Kaxpgpin 6ant npeacraeBnset 6UtoByto
macky HC no ogHom Tpybe. MNpuHumaet
. 3HaYeHus:
22.20 7917 | unsigned char[7] « 0-HC oTcyTcTBYeT;
e 1-HC npucytcrteyeT
Mopsigok 6uT:
e but 0 — HC t<min;
HC no tpybe RIO e BT 1 — HC t>max;
o but 2 — HC Heuncnp. gatuuka t;
e but 3 — HC P<min;
. e but 4 — HC P>max;
<2.20 3625 | unsigned char[6] « BUT 5 — HC V<min:
e but 6 — HC V>max;
e but 7 — HC Hewncnp. unm oTcyT.
nuTaHusa BC
Butbl 8-15. ButoBas macka cocTosiHun
220 7920 ,g,ByXI'IOSVILI,VIOHHbIX Bxop0B. Nopsgok
= uT:
e e butr 8 - [1B1;
B bit field R/O « BuT 9 — [B2:
e but 10 — B3;
=22 « BuT 11 — 1B4:
e butbl 12-15 — He ucn-cs;
HC no TB 1-3(2 ans NMB<2.20)
Kaxpgpin 6ant npeacraeBnset 6utoByto
macky HC no ogHomy TB. MNpuHumaet
3HaYeHus:
. e 0-HC otcyTtcTByeT;
HC no TB 22.20 7921 | unsigned short[3] R/O « 1-HC npucyTcTayet
Mopsgok 6uT:
e but 0 — HC no dt;
e byt 1 —HC no dM;
e byt 2 —HC no Qts;
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MapameTp

rnB

Anpec

Tun

OocTtyn

MpumeyaHue

<2.20

3628

unsigned short[2]

e but 3 — HC tx<min;

e but 4 — HC tx>max;

e but 5 — HC Heuncnp. gaTtyuka tx;
e but 6 — HC tHB<min;

e but 7 — HC tHB>max;

e but 8 — HC Hewncnp. aatyuka tHe
e but 9 —HC no Q12;

e but 10 — HC no Qr;

e but 11 — HC no Px<min;

e but 12 — HC no Px>max

HC no An

22.20

7924

<2.20

3630

bit field

R/O

Butbl 0-7, Hannune HC
ButoBas macka. [NpuHMMaeT 3HaueHus:
e 0-HC otcyTtcTByeT;
e 1-HC npucytctByeT
Mopsipok 6uT:
e 0 — HC no AMN<min;
e 1 — HC no flM>max
CrapLumn 6ant, He ncn-cs

Peseps

22.20

7924

<2.20

3630

bit field

R/O

Butbl 8-15

Mpu3Hakm cobbITUiA

22.20

7925

<2.20

3631

unsigned short

R/O

BuTtoBas macka. [NpuHUMaeT 3HaueHus:
e but 0 —"[1", HAXXaTNEe KHOMKN
«[ocTyny;
e but 1 —"OTkn.NUT.", OTCYTCTBUE
CEeTEeBOro NUTaHus;
e but 2 — "LB", HU3Koe HanpspkeHne
Gartapeu;
e but 3 —"Restart", nepesanyck
npoLieccopa;
Byt 4 — "YP", yCKOPEHHbIN pexum;
But 5 — "BR", pecypc 6aTtapeu
BnN30K K OKOHYaHMWIO;
e but 6 — "lNepeBog 4acos", nepesop,
4Yacos;
e but 7 — "LCD", BkntoyeHue
noacBeTkv aucnnes;
But 8 — "Key", HaxaTne knaBuaTypbl:
But 9 — "Mdb", obpaLueHne no ceTu;
But 10 —"AL", curHanusauus;
But 11 — "MH", nameHeHne HacTpoek
(6bIN0 N3MEHEHUE HACTPOEK,
npuBoAsLLee K U3MEHEHWIO
KOHTPOMbHOW CyMMbl);
e Byt 12 — "K", kanubpoBkM
paspeLLeHbl;
e but 13 — "SD", ncnone3osaxue SD
KapThbl
e but 14 — "USB", ucnonb3osaHue
UsB
e but 15— "ONC", genaccuBauns
6artapen (TexHonornyeckas
onepauvs nogaepxaHusi 6atapeu B
paboyeM COCTOSIHUM).

Peseps

22.20

7926

<2.20

3632

unsigned short

R/O

X

22.20

7927+(N18*2)+0

<2.20

3633+(NT8"2)+0

float

R/O

G

Px

22.20

7933+(N18*2)+0

<2.20

3637+(NT8"2)+0

float

R/O

(MMa)

dt

22.20

7939+(N18*2)+0

<2.20

3641+(NT8"2)+0

float

R/O

0

tHB

22.20

7945+(NT8"2)+0

<2.20

3645+(NT8*2)+0

float

R/O

C

Mpw3Hakm nycTon
TpyObI

22.20

7951

<2.20

bit field

R/O

Butbl 0-7. ButoBas macka. Homep 6uta
03HayvaeT Homep TpyObl. MpuHUMaeT
3HaYeHus:

e 0-oTCYTCTBYET;

e 1- npucytctByet

MpusHaku pesepca
no Tpy6am

22.20

7951

<2.20

bit field

R/O

Butbl 8-15. ButoBasi macka. Homep
6uTa o3Ha4aeT HoOMep TPyObI.
MpuHMMaeT 3HaveHus:

e 0-OTCYTCTBYET;

e 1- npucytctByeT
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MapameTp nB Agpec Tun OocTtyn lMpumeyaHue
Butbl 0-7. ButoBasi Macka. Homep 6uta
c 22.20 7952 03Ha4aeT Homep TpyObl. [puHUMaeT
vTyauns pesepca bit field RIO  |aHaueHus:
no Tpy6am .
<2.20 = e 0-oTCYTCTBYET;
e 1- NpucyTcTBYET
Peaeps 2220 7952 bit field RIO
>2.20 7953 But 0. MNMpnHumaeT 3HaveHus:
AktuBHas B bit field R/O e O-aktuBHa Ba1;
<2.20 3649 e 1- akTvBHa B2
Peaeps iggg gzig bit field RIO  |BuThl 1-15

4.5

4.6

Mpumeyanue:
- 3aMucb BUAa «---» O3HAYaEeT, YTO NapameTp OTCYyTCTBYyeT

- NTp o3Ha4vaeT Homep TpyObl 1 n3MeHsieTcst B gnanasoHe 0+6 ansa MB=2.20 n 0+5 ana MNB<2.20

- NTB 03Ha4yaeT HoMep TenmoBOro BBoAa N nameHsieTcda B ananasoHe 0+2 ana MNB=2.20 n 0+1 gns
MB<2.20

- npu paboTe ¢ npndopamun, umerommm NB=2.20 BO3MOXHO YTEHME NapaMeTpoB, pa3MeLLEHHbIX
no agpecam Ans MNB<2.20. B atom cniyyae, B Lensix COXpaHEHUs1 MakCMManbHOM COBMECTUMOCTN,
B npolecce 4YTeHus NpPou3BOAUTCH NpeobpasoBaHMe CTPYKTYp AaHHbix [MB22.20 k cTpykTypam
MB<2.20, 4TO MOXeT NPMBOAUTL K NOTEPSM 3HAYMMOW MHGOPMaLMK

CepBuCHasa koMaHAa

CTpykTypa npegHasHavyeHa A5 BbINOMHEHUS CEPBUCHBLIX onepauuin. [na Bcex KomaHa, Kpome KOMaHA
YCTaHOBKM aKTMBHOW 6a3bl OaHHbIX, U3MEHEHWE CTPYKTYpbl BO3MOXHO TOMbKO NPW HaxaToW KHOMKe
«[ocTyn».

MapameTtp Agpec Twun OocTtyn MpumeyaHue
MpuHMMaeT 3HaYeHus:
e 1-CTapT 3anncu HacCTPOEK;
e 2—OKOHYaHWe 3anncu HacTpoexk;
KomaHnga 2665 unsigned short R/W* e 7-ycTaHOBWUTb akTuBHOM BA1;
e 8-ycTaHoBWTb akTuBHOM B[2;
e 7-yCTaHOBWTb AaTy BPeEMS;
Tonbko B 1B=2.00
Mnagwwni 6anT, geHb: 1-31
CrapLuuit 6ainT, mecsy;: 1-12
Mcnonb3yeTcs TONMbKO C KOMaHAON «YCTaHOBUTL AaTy
BpeMs»
Mnagwwin 6anT, rog muHyc 2000
CrapLuun 6ant, yac: 0-23
Mcnonb3yeTcst TONMbKO C KOMaHAOW «YCTaHOBUTb AaTy
BpemMsa»
Mnagwwn 6ant, muHyTta: 0-59
CrapLuuii 6ainT, cekyHaa: 0-59
Mcnonb3yeTcs TOMbKO C KOMAHAOW «YCTaHOBUTb AaTy
BpeMs»

[aTta: aeHb, mecsy, 2666 unsigned short R/W*

Oata: roa-2000, yac 2667 unsigned short R/W*

Bpewmsi: MuHyTa, cekyHaa 2668 unsigned short R/W*

[o BbINONHEeHUs KomaHg «YCTaHOBUTb akTuBHOW B[» HeobxoaumMo npou3BecTU 3anvcb Naponst CMeHbl
aKTMBHOM 6asbl AaHHbIX N0 aapecy CTPYKTypbl « TUN YnTaemblx AaHHbIX». Maponb npegctaBnsieT cobow
MaccuB 13 5-Tn UMPOBLIX CUMBOMOB C 3aBepLUalLWNM OBOMYHLIM Hyrem (6-on no cyeTy 6anT). Ecnun
OrMHa yCTaHOBMEHHOro Naponsa MeHee 5-Tn CMMBOJIOB, TO OCTaBLUNECH CUMBOJIbI 3aNOMNHATCA CUMBOIOM
npoben (kog 0x20). Hanpumep, naponb «123» gomkeH ObITb NpeAcTaBreH B Buge maccusa 6ant: 0x31,
0x32, 0x33, 0x20, 0x20, 0x00.

CprKTypa TeXHONMorm4eckoro uaMeHeHmnsa napameTposB

CTpykTypa npedHasHayeHa [ans M3MEHeHWsl pasfnnyHbiX NapameTpoB BbluUciuTEns. WM3meHeHve
napameTpa BbINOMHAETCS NPy MOMOLLM onepauumn 3anucy perucTpoB. Mpu 3ToM yKasbiBAaeTCS YCIOBHbIN
HOMEp M3MEHSIeMOro napameTpa M HOBOe 3HayeHue napameTpa. YpoBeHb O0CTyna K M3MeHSeMoMy
napameTpy onpeaenseTcs TUNOM napaMeTpa.

MapameTp Appec Tun Hdoctyn MpumeyaHue
MpuHMMaeT 3HaveHus:
o 0 — koppeKkuus BpeMeHw. Mone «3HaveHne
napameTpa» COAepPXKUT BENUUNHY KOPPeKLnn
BpemeHu. [lonyctumbii nHtepsan +900 cekyHa. Ecnn

Homep napameTtpa 3796 unsigned short R/W*
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TeKylllee Bpems npubopa HaxoauTcs B npeaenax
4Y:20:00 + Y4:40:00, TO KOppEKUNS BpEMEHMN
npov3BoanTCSa HemeaneHHo. B npotuBHoM crniyyae,
KOPPEKLMS BPeMEHU BbINONHAETCS nocne
cnegyoulero goctumxeHus spemern Y4:20:00;

1 — TMN Mcnonb3oBaHWSA AOMOMHUTENBHOTO
UMMyNbCHOro BxoAa. 3Ha4yeHne B COOTBETCTBUU C
HacTpoeYHbIMM MapameTpamu;

2, 3, 4-3HaveHue txg ana TB1,TB2 nnn TB3
COOTBETCTBEHHO. [10 MU3BMEHEHUS 3HAYEHUI
HeobxoaMMO MPOU3BECTU 3annCb NAapons CMeHbI
aKTUBHOW 6a3bl AaHHbLIX MO agpecy CTPYKTypbl « Tun
ynTaembix AaHHbIX». [Maponb npeactaenseT cobon
mMaccuB 13 5-Tv undpoBbIX CUMBOIIOB C
3aBepLuaLLM ABOUYHBIM Hynem (6-01 no cyeTy
6auT). Ecnu anvHa yctaHoBneHHoro napons MexHee 5-
TN CMMBOJIOB, TO OCTaBLUMECS CUMBOJSIbI 3aMOSHATCS
cvmBonoM npo6en (ko 0x20). Hanpumep, naponb
«123» pomxeH BbITb NpeAcTaBneH B BUAe Maccusa
6anT: 0x31, 0x32, 0x33, 0x20, 0x20, 0x00.

3HaveHne napameTpa

3797

float

R/W*

Peseps

3799

unsigned char[4]

R/W*

TenemeTpusa

CTpykTypa npegHasHayeHa Ans YTeHUst MHopMaLMm, nosydaemon NpuGopom no L poBoOMY KaHasy oT

pacxogomepos [utepnoy.

NMPUMEYAHUE! ®yHkumoHan TenemeTpum peanuayercs Tonbko B [B22.20

MapameTp

Anpec

Tun

OocTtyn lMpumeyaHune

PesepB

4213+(Ng*49)+00

unsigned long

R/O

Peseps

4213+(Ng*49)+02

unsigned long

R/O

OwnarHoctuka

4213+(Ng*49)+04

unsigned long

ButoBas macka cobbITUI B Nopsiake
BO3pacTaHus Homepa bUToB:
e EO
Al
E2
F3
E4
E5S
E6
A7
F8
A9
A10
E11
E12
E13
Al4
Al5
Al6
Al7
Al8
F19
F20
F21
A22
A23
A24
A25
A26
A27
o F28
e A29
CM. JOKyMeHTauu Ha pacxogomep

R/O

CepuiiHbli HOMep

4213+(Ng*49)+06

unsigned long

R/O CepuiiHbIi HOMep pacxogomepa

Bpewmsi pab.

4213+(Ng*49)+08

unsigned long

R/O (MuH.)

Bpewmsi pab. c owl.

4213+(Ng*49)+10

unsigned long

R/O (MuH.)

F1

4213+(Ng*49)+12

unsigned short

MpuHMMaeT 3HaYeHus:
e 96 06a HanpaBneHVst NOTOKa, UMMy bChbl
0 (kntoY 3aMKHYT)

R/O
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MapameTp

Anpec

Tun

OocTtyn

MpumeyaHue

o 224 0ba HanpaBneHns NoTokKa,
MMMynbcbl 1 (KoY pa3oMKHYT)

32 npsAMoe HanpasreHue noToka,
mmnynecel 0

160 npsAmoe HanpasreHue noToka,
MMMynbchbl 1

64 obpaTHoe HanpaBreHve NoTokKa,
mmnynecel 0

192 obpaTHoe HarpaBreHve NoToka,
MMMynbchbl 1

1 komnapaTop: Bbixog=0 ecnu pacxoz
BonbLue ycTaBkm

129 komnapatop: Bbixog=1 ecnu pacxoz
6onbLlue ycTaBkm

2 gnarHocTuka: Bbixoa=0 npu cobbITnsX
(no UNN)

130 guarHocTtuka: Bbixog=1 npun
cobbiTusx (no UITN)

3 TenemeTpusa (Nnepegaya AaHHbIX B
uncpposon dopme)

F2

4213+(Ng*49)+13

unsigned short

R/O

Cm. F1

no

4213+(Ng*49)+14

unsigned short

R/O

CrapLuun 6ant - Bepcus;
Mnagwwmin 6anT - pegakuums.

CRC npowuBkmu

4213+(Ng*49)+15

unsigned short

R/O

MHamumpoBaThb B LECTHaALATEPUYHOM
Buae

oy

4213+(Ng*49)+16

unsigned short

R/O

(Mm)

Gmax

4213+(Ng*49)+17

unsigned short

R/O

(M3/4)

Knacc

4213+(Ng*49)+18

unsigned short

R/O

Ecnu crapwuin 6ant paseH 0, To
oTobpakaeTcsa 3HayeHue mnagwero banta
(cvmBonel ‘A, ‘B’, ‘C’, * ). Ecnin cTapuuii
6awiT He paBeH 0, T oToGpaxaeTcs «Kxxx»,
rae «xxx» - ecATUYHOEe 3Ha4YeHWe CTapLuero
GanTa.

Twn npubopa

4213+(Ng*49)+19

unsigned short

R/O

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

Peseps

4213+(Ng*49)+20

unsigned short

R/O

MapameTpbl UHAWK.

4213+(Ng*49)+21

bit field

R/O

Butbl 0-3 - KON-BO 3HAKOB MOCIe 3ansTon
onsa «Koadp.A»

BuTtbl 4-7 - KON-BO 3HAKOB MOCIe 3ansTon
ansa «Koadp.B»

Butbl 8-11 - KOM-BO 3HAKOB MOCHIE 3ansAToON
ans «V+» n «V-»

But 15: 0 - HeT Moayns apxuBauuu, 1- ectb
MOZyMb apxmBaLmu

V+

4213+(Ng*49)+22

double

R/O

()

V-

4213+(Ng*49)+26

double

R/O

()

Bec nmn.

4213+(Ng*49)+30

float

R/O

(n)

Pacxop

4213+(Ng*49)+32

float

R/O

(M3/4)

Koah.A

4213+(Ng*49)+34

float

R/O

Koadp.B

4213+(Ng*49)+36

float

R/O

Conp.Bogbl

4213+(Ng*49)+38

float

R/O

(kOm)

[ata/Bpems:aeHb/mecsL,

4213+(Ng*49)+40

unsigned short

R/O

Mnagwwii 6anT, geHb: 1-31
CrapLuui 6anT, mecsy;: 1-12

[ata/Bpems:roa/qac

4213+(Ng*49)+41

unsigned short

R/O

Mnagwwin 6ant, rog muHyc 2000
CrapLuuit 6aiT, Yac: 0-23

[ara/Bpems:
MWHyTa/cekyHaa

4213+(Ng*49)+42

unsigned short

R/O

Mnagwwn 6ant, muHyTta: 0-59
Crapuui 6ainT, cekyHga: 0-59

OxupaHne

4213+(Ng*49)+43

unsigned short

R/O

Bpewmsi ¢ npuxoga nocneaHen 4OCTOBEPHON
Tenerpammel (c)

Kon-Bo Tenerpamm

4213+(Ng*49)+44

unsigned long

R/O

O6Lee KOM-BO NPUHATLIX Tenerpamm

Kon-Bo HeaOCTOBEPHbIX
Tenerpamm

4213+(Ng*49)+46

unsigned long

R/O

O6uwee kon-Bo HEOCTOBEPHbIX TeferpaMmm

Het cBA3n

4213+(Ng*49)+48

bit field

R/O

Butbl 0-7. MpuHUMaeT 3Ha4YeHus:
0 - cBSI3b C PaCX04OMEPOM €CTb;
1 - cBA3M C pacxoOMEpPOM HeT;

Peseps

4213+(Ng*49)+48

bit field

R/O

Butbl 8-15

MNpumeyaHue: - Ng 03Ha4aeT HOMEep KaHana M3MepeHus pacxoaa
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Hanapo4Has nHdopmaumsa
CTpykTypa npegHasHaveHa Ansl YTeHUS TEXHONOrMYeckon WHdopmauum, UCNonb3yemon npu Hanagke
npunbopa.
MapameTp nB Aapec Tun OocTtyn lMpumeyaHune
>2.20 8072+(Ni*2)
Tok <220 4057+(Ni"2) float R/O |Tok B KaHane nameHeHusa aaBneHuns, MA
22.20 8086+(Nr*2) ConpoTuBneHune B kaHane
ConpoTtuBneHve <220 4067+(Nr"2) float R/O B E, O
22.20 8102+(Nf*2)
YactoTa <220 4079+(NF2) float R/O  |Yactota B kaHane nam.pacxoga, 'y
Kon-Bo umnynbscos el LTS fligl) unsigned lon R/O  |Kon-Bo nMn-oB B kaHarne nsm. pacxoaa
y <2.20 4093+(Nf2) 9 9 - [P
Kog ALIM kaHana P 22.20 8134 unsigned short R/O  |Kog AU B kKaHane nam.gaBneHuns
A <2.20 4107 g A A
Koag AUI kaHana t =22l G unsigned short R/O  |Kog AUI B kaHane nam.temneparypbl
A <2.20 4112 9 A ' paTyp
. 122.20 8149 . AHanorM4Ho 0O AHOUMEHHOMY MO0 13
Mpu3Hakm cobbITui <220 2118 unsigned long R/O ADXVMBHAS 3a01Ch
22.20 8151 ; AHanorM4yHo oAHOMMEHHOMY MOS0 U3
Ann.Heucnp. <220 2120 unsigned short R/O T
22.20 8154 ®usmny.coctosiHne auckp. Bxogos 1-4.
[IMCKp.BXOb! unsianed short R/O YcTaHOBMNEHHbIN BUT COOTBETCTBYET
p-BXOA <2.20 - 9 3amkHyTOoMy BXoay. but 0 — Bxoa 1, but

1-BXx04 2WUT.A.

MNpumevanue:

- 3anucb BUAa «---» 0O3Ha4YaeT, YTO napameTp OTCYyTCTBYyeT
- Ni o3HauaeT HOMep kaHana Toka(gasneHus) nsmeHsieTcs B gnanasoHe 0+7 ang MNB=2.20 n 0+4
ansa MB<2.20
- Nr o3Ha4yaeT HOMep kaHana ConpoTUBIeHUs(TeMnepaTypbl) U3MeHseTca B gmanasoHe 0+7 ans
MB=2.20 n 0+5 ansa NB<2.20
- Nf o3HauyaeT Homep kaHana Toka(aaBreHus) uameHsieTca B ananasoHe 0+7 ansa MNB=2.20 n 0+6
ons MB<2.20
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MpunoxeHune 1. ®yHKLUMUA pacyeTa KOHTponbHOW cymmbl Cyclical Redundancy
Checking (CRC16)

PacuyeTt koHTponbHOM cyMmbl kagpa RTU moxeT BbINOMHATLCA MO CrneaylolemMy anroputmy (TEKCT Ha
Aa3blke nporpammupoBaHms CU):

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

ptrByte=Data;
Sum.w=0xFFffuU;
for(; byte_cnt>0; byte cnt--) {
Sum.w=(unsigned short) ((Sum.w/256U)*256U+((Sum.w%256U)N(*ptrByte++)));
for(shift_cnt=0; shift_cnt<8; shift_cnt++) {
1T((Sum.w&0x1)==1)
Sum.w=Cunsigned short)((Sum.w>>1)"0xa001U);
else
Sum.w>>=1;
3
3
return Sum.w;

}

MycTb Kakoe-nubo cooblleHne, nmetoero anuHy N, 3anucaHo B maccuse Data[N+2] Tuna unsigned char.
Torpa ons 9Toro coo6LEHNs KOHTPOSBbHYK CyMMY crieayeT hopMmnpoBaTh cnegyrowmum o6pasom:

WORD CheckSumm = Crcl6(Data, N);
Data[N] = CheckSumm;
Data[N+1] = CheckSumm>>8;
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MpunoxeHue 2. ®yHKUUA pacyeTa KOHTPONbHOMU cyMMbl LRC
Mpumep dyHKUUKM pacyeTa KOHTPONbHOM CyMMbI kKagpa Ha A3bike CU:

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

pSrc — ykasaternb Ha Oydep, cogepxalumii coodLLeHme;
length — konnyecTBO 6aNT AaHHLIX, ANs KOTOPbIX TpedyeTcsa npoussecTn noacyeT LRC.
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MpunoxeHue 3. ®yHKUuun npeobpaszoBaHusa B ASCIl n obpaTtHo

Hwxe npuBeaeHbl npumepbl Ha s3blike CU pyHKUM npeobpasoBanusa n3 ASCIlI doopmaTta B 4BOUYHbLIN U
obpaTHoro npeobpasoBaHusa n3 gsomyHoro 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]={
"0%,"1%,72%,"3",%4",%5%,%6%,777,"8",79","A","B","C","D","E", "F"};

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

cb=0;
for(i=0; i<2; i++) {
ca=*cptr++;
ch<<=4;
if((ca >= "0") && (ca <= "9") || (ca >= "A") && (ca <= "F%))
cb|=CharToBin[ca-0x30];
else
return(0);
3
*bptr=cb;
return(l);
¥
roe:
cptr — ykasartenb Ha 6ydep, cogepxawuin cumsonsl ASCII;
bprt - ykazatens Ha 6ydep, Kyaa 3anuceiBaoTcs BOMYHbIE BanTbl.

void BINtoTwoASCI 1 (unsigned char *bptr, char *cptr) {
unsigned char cb;

cb=*bptr;
*cptr=BinToChar[(cb>>4) & OxOF];
cptr++;
*cptr=BinToChar[cb & OxOF];
h
rae:
bptr — ykasatenb Ha Gydep, cogepxalumn oBoNYHbIE 6anThbl;
cprt - ykasaTenb Ha Oydep, kyaa 3anucbiBatotcs cumsorsibl ASCII.
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MpunoxeHue 4. Koabl own60K, Bo3Bpawaembie Npubopom

0 - HeT owwnbok;

1 - HegonycTUMas PYHKUMS;

2 - HeoMyCTUMbIN apec B 3aMnpoce;

3 - HegoMyCcTMMble 3HA4YeHUS B MONe AaHHbIX 3anpoca;

4 — HenonpaeByMas ownbka BO3HUKNA BO BPEMSI BbINOSHEHUS Onepauuu;

5 — nogTBEpXaeHWE BbINOMHEHUS onepauun (He NCMoNb3yeTcs);

6 - 3anpoc He MOXeT BbITb 06paboTaH cenvac, HeobxoanMo NOBTOPUTL 3anpoc NO3AHEE;
7 — (He ucnonb3yeTcs);

8 - (He ncnonbayetcs);

9 — yCTPOMCTBO He rOTOBO;

10 - npu YTeHuM 3anpoLueHo BonbLue perncTpoBs, YeM AOMNYCTUMO;

11 - cpenaHa nonbiTka 3anucun BonbLIero KoNMYecTea PermcTpoB, Yem AOMyCTUMO;
12 - HegoONyCTUMBIV HaYanbHbIV agpec;

13 - HegoONYCTMMBIN KOHEYHbIN aapec (HadanbHbIN agpec + KONUMYeCcTBO PErncTpoB);
14 - apgpec JOCTYNEH TONbLKO AS1S YTEHUS;

15 - gocTyn 3anpelleH (3awwmTa, Hanpumep kHonka JOCTYI);

16 - gpyras owmnbka npu obpaboTke 3anpoca;

130 — Owmnbka BbINOMHEHUS;
132 - YkasaHHas gata BHe guanasoHa apxusa npubopa;
133 - HeT gaHHbIX 3a yKasaHHyto garty;
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MpunoxeHue 5. OnucaHue cTpykTypbl hanna tvb

dann gaHHbIX hopmaTa tvb MoxeT ObITh NONyYeH cnegyowmmm cnocobamm:

nyTeM CYUTbIBAHUA AaHHbIX U3 TB7 Ha ycTponcTBo nepefayn aaHHbix « USB-TIMO»;

e NyTeM CUYUTbIBAHUA AaHHbIX U3 TB7 Ha nnaHweTHbIn komnbtoTep ¢ 10 npoussoactea «3A0 TepMOTPOHUK» AN
OC Android;
nyTem CYMTbIBaHUS AaHHbIX 3 TB7 Ha SD kapTy.
®aiin coCcToOMT N3 MHOXECTBa NOCIieA0BaTENbHO PACMONOXEHHbIX CErMEHTOB AaHHbIX. KaXabli cerMeHT AaHHbIX
COOEPXUT:

e onucatenb AaHHbIX;
OOMH NN HECKOSbKO OAHOTUMHbLIX 3NIEMEHTOB AaHHbIX.

YTeHne n nHtepnpetaums cogepxmmoro danna aosmkHa BbINOMHATLCS B NOCNef0oBaTENbHOCTU:

1. UYrteHwne un3 panna onucatens gaHHbIX PUKCUPOBAHHON OfNHbI;

2. YTeHune n3 darna aNeMeHTOB AaHHbIX. 3aKnN4aeTcs B YTEHUN U3 darna NepeMeHHOro Konm4yecTea
0aiT, B 3aBMCUMOCTU OT AJIMHbI U KONTMYECTBA 3NIEMEHTOB AaHHbIX, YKa3aHHbIX B onucaTene OaHHbIX.
lMony4eHHble JaHHblE MHTEPNPETMPYIOTCS B COOTBETCTBMM C TUMOM AaHHbIX, yKa3aHHbIM B onucaTtene.

B 3aBucMmocTM OT Tuna AaHHbIX NPUHNMAETCA pelleHnda O MNpPOAOIDKEHUN YTEeHUA (rlepexo,q K
BbIMOJTHEHUIO ﬂ.1) UM OKOH4YaHWUKn onepauunn.

OnucaTenb AaHHbIX MMeEeT CreayrLLyo CTPYKTYPY:

Mone Tun Pa3mep MpumevaHve
(6anT)
Tun uenoe 4 Onpepensier TN XpaHUMbIX AaHHbIX
OnuHa uenoe 4 OnpegensieT ANUHY OHOIO 3MeMeHTa AaHHbIX (6anT)
KonunyectBo uenoe 4 OnpepensieT KONUYECTBO 3IEMEHTOB AaHHbIX (*)
[on. nHdopmauus uenoe 4 OnucbiBaeTCA KOHTEKCTHO B 3aBUCMMOCTM OT NONSA «TUM»

(*) — ansa cermeHTa ¢ nonem «Tuny» paeHbiM 0 none «KonuyecTso» aHanNM3MpoBaTh HE HYXXHO (KONMYECTBO
paBHO 1).

Ecnn nHoe He OroBopeHO cneumanbHO, TO KaKAbI 3NeMeHT AaHHbIX COAEPXUT CTPYKTYpPY OOHOro 13
TUNOB, ONUCaHHbIX Bbile (Hanpumep, cTpykTypy «MHdopmaLma o6 ycTponctee», «ApXvMBHas 3anmncb» U
T.4.). Ecnu none «OnuHa» cogepXuT 3HayeHne, bonbluee, YeM CyMMapHasi AnvHa CTPYKTYpPbl, OnMcaHHas
B COOTBETCTBYIOLLEM pa3gene, TO ANA KaXAOro aneMeHTa AaHHbIX HeobxoauMmo npouynTaTbh M3 hanna
KonudecTtBo 6anT, paBHOe 3HayeHuo nons «[nvHa», a WHTepnpeTupoBaTb cregyeT TOMbKO Nong,
yKa3aHHble B OMMCaHUM COOTBETCTBYIOLLEN CTPYKTYypbl AaHHbIX. Hanpumep, B onucaTtene ykasaHo, 4To
3N1eMEeHT AaHHbIX NpeacTaBieH CTpyKTypon «MHgopmaunsa o6 ycTponcteey, anvHa 38 6ant. OnucaHue
CTPYKTYpbI «MHGopMaumsa 06 ycTponcTBe» COAEPXKUT ONUCaHME 3IIEMEHTOB CYMMapHOW AnnHon 14 6anT.
B aTom cnyyae u3 danna Heobxogmumo npoumntatb 38 6anT, a MHTepPNPETUPOBaThb TONbKO NepBble 14 n3
HUX.

MNone «Tun» KoaupyeTt cnenyrwmne Tunbl 31EMEeHTOB JaHHbIX:

e 0 — Havano ravina. AneMeHT AaHHbIX JOIMKEH coaepxaTb CTpoky «START TV7 DATA FILE\r\n», roe cumBonbl
«\r\n» - aT0 cnmBoOnbI ¢ kogamu 0XOD 1 OX0A cooTBeTcTBeHHO. [one «KonuyecTBo» aHanM3npoBaTb HE HYXHO;

e 1 —3nemeHT AaHHbIX NPeACTaBNeH CTPYKTYpon «Hdopmaums 06 yCcTponcTeey;

e 2 —3nemeHT JaHHbIX NpeacTaBrneH cTpykTypon «MHdopmaumsa o HacTponkaxy;

e 3 - 3nemeHT JaHHbIX NpPeAcTaBreH CTPyKTypon «HacTpoiku sawuweHHsle» ans MNB<2.20;

e 4 — DnNeMeHT JaHHbIX COOAEPXNUT 3HaYEHNE KOHTPOMbHOW CYMMbl He3aLlMLLEHHBIX HAacTpoek. OcTanbHble 6aiTbl
aHanua3npoBaTb HE HYXXHO;

e 5 —3nemeHT JaHHbIX NPeAcTaBreH CTPYKTYpon «HacTpoikn HesalnLLeHHbIe;

e 6 — aHanuanpoBaTb HE HYXHO;

7 - aneMeHT AaHHbIX NpeacTaBneH CTpykTypon «MHdopmauus o Aatax Havyana/koHua apxuBoBY;

8 - aneMeHT AaHHbIX NpeacTaBneH cTpykTypon «MHdopmaumsi 06 nHaekcax apxMBoB NapameTpPOBY;

9 - aneMeHT AaHHbIX NpeacTaBneH CTpykTypol «MHdopmaLust 06 aCMHXPOHHBLIX apXuBaxy;

10 - aneMeHT AaHHbIX NpeAcTaBneH CTPYKTypon «Tekyuime 3HavyeHua» ang NB<2.20;

11 - aneMeHT AaHHbIX NpeacTaBneH CTPYKTypon « TekyLune ntorosble 3HaveHus» ans MNB<2.20;

12, 13, 14 - aneMeHTbl faHHbIX NPeACTaBNeHbl CTPYKTYPOU «ApXMBHasA 3anvch (4aCOBOW, CYTOYHbIW, MECAYHbIN

apxuBbl)» ang MNB<2.20. Tun 12 - 3anucu npeacTaBnsaioT YacoBon apxms, 13 — CyTOYHbIN apxuB, 14 - MeCcAYHbIN

apxus;

e 15 - amemeHT AaHHbIX MpeAcTaBneH CTPYKTYpon « ApxuBHasi 3anuck (MToroBbi apxme)» ans MNMB<2.20;

e 16,17, 18 - anemMeHTbl AaHHbIX NpeAcTaBneHbl CTPYKTYPON «APXMBHbIE 3anMCK aCMHXPOHHbIX apXMBoBy». Tun 16
- 3anMcy NPeACTaBnsAlT apxXmMB U3MeHeHu 6asbl AaHHbIX, 17 - apxmB cobbiTuin, 18 - AMArHOCTUYECKUIA apXmB.
Mone «[don.nHdopmaumay» cooepXxut MHOEKC apxXuBHOW 3anuncy B npubope, n3 kotopon bbina cyMtaHa nepsas
apxvMBHas 3anucb JAHHOIO CEerMeHTa JaHHbIX;

e 19— aneMeHT JaHHbIX NpeacTaBrieH CTPYKTYpon «HacTporku sawmiieHHble» ans NB=2.20;

e 20 - aneMeHT AaHHbIX NpeacTaBneH CTPYKTYpor « Tekylimne sHaveHns» ans MNB=2.20;
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21 - aneMeHT JaHHbIX NPeACTaBIeH CTPYKTYpon « Tekylme NTorosble 3HavyeHusa» ans MNB=2.20;

22, 23, 24 - aneMeHTbl AaHHbIX NpeAcTaBneHbl CTPYKTYpon «ApXmBHas 3anuchb (4aCoBOW, CYTOUHbIA, MECAYHbIN
apxubl)» ans MNB=2.20. Tun 22 - 3anucK NpeacTaBnsAlnT YaCoBOW apxuB, 23 — CYTOYHbIN apxuB, 24 - MeCAYHbIN
apxuB;

25 - anemeHT AaHHbIX NpeAcTaBreH CTPYKTYpon « ApXnBHas 3anuck (MTOroebIi apxme)» ans MNB22.20;

26, 27, 28 - aneMeHTbl JaHHbIX NpeAcTaBfieHbl CTPYKTYPON «APXMBHbIE 3aMUCKU aCUHXPOHHbLIX apXUBOB». Tun 26
- 3anuncy NPeAcCTaBnsaoT apxXMB N3MeHeHW 6a3sbl AaHHbIX, 27 - apxXmMB COOLITUN, 28 - AMArHOCTUYECKUIA apXumB.
Mone «[don.uHdopmMauns» coaepxuT MHAEKC apXMBHOW 3anncu B npubope, us koTopow bbina cuMtaHa nepsas
apxvBHas 3anucb AaHHOIO CEerMeHTa AaHHbIX;

65535 - dhanna. AneMeHT JaHHbIX OMKeH coaepxaTb cTpoky «END TV7 DATA FILE\n\n», rae cumBonbl «\r\in»
- 370 cMmBOfbI € kogamu 0XOD 1 OX0A cooTBeTCTBEHHO. [None «KonnyectBo» aHanManmpoBaTth HE HY>KHO. [JaHHbIN
SMNEMEHT ABMAETCA NPU3HAKOM OKOHYaHUA haina u CnyXuUT CUrHanoMm K NpekpaLleHunio YTeHus danna;
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MpunoxeHue 6. Peann3sauna ob6mMeHa AaaHHbIMKU No nHTepcdency USB

OTtnpaensgembli U NpuHUMaeMbin 6ydep npu pabote no USB Bcerga nmeet gnvHy 64 6anta. M3 Hux
nonesHbiX AaHHbIX 61 6anT. Mpn HeobxogmMMocTM OTNpaBuTb Oorbllee KonMMyecTBo GanT, Heob6xoaMmMo
[enaTb HECKONbKO nocriefoBaTernbHbIX NOcbinok. Mpy nepegayve HECKOMbKUX MOCHLINIOK B HanpaBreHun
npubopa mexagy nocrefoBaTeNlbHbIMU MOCHINKaMKU [OIMKHA BblAEPXKMBATbCA Nay3a He MeHee 10 mc.
Kaxxgas nocbifnika CoaepXXuT:

- 3aronoBok gnvHon 2 GanTa: nepBbii 6anT Bcerga paBeH 63; BTOpoW GalT cOAepXWUT OJIMHY CeKuun
Nonb30BaTENbCKUX AaHHbIX.

- Cekuuo Nnonb3oBaTenbCKMX AaHHbIX ANNHOM 62 6anTa. [NepBbin 6aiT coaepPXXMT CHETYMK NOMNEe3HbIX 6anT
"ByteCnt". ByteCnt moxeT npuHuMaTb 3HadeHus 0-61. OcTanbHble GanTbl MCMOMNbL3YHTCA ANA Nepefayn
«None3Hom» nHpopmaumn.

Ecnun nporpamma xo4eT OTNpaBuTb KONMYECTBO OanT, KpaTHoe 61, To Nocne oTnpaBKuM NOME3HbIX AaHHbIX
OHa Takke obs3aHa OTNpaBMTb AOMOMNHUTENbHBLIM kadp ¢ ByteCnt paBHbiM Hynto. [MpuHumatowas
nporpaMmma NpvHMMaeT peLleHne, YTO BCe AaHHble NpuHAThI ecnun ByteCnt nmeeT 3HayeHne meHee 61.

NcxogHble TekcTbl npuMepa paboTbl ¢ npubopom no mHTepdency USB npuBegeHbl HuKe (MpoekT
KoMnunupoBarcs B cpeae paspabotku Visual Studio 6.0 npu npegyctaHosneHHoM nakete Windows Driver
Kit Bepcun 7600.16385.1).



JlnctuHr danna HIDDevice.h

// HIDDevice.h: interface for the CHIDDevice class.
//
//////7777777777//777777777/777777777777777/7777777777777777777777777777

#iT 1defined(AFX_HIDDEVICE_H__ 9C9236F9_16D8_4B6A_B3D1_416C79E14191 INCLUDED )
#define AFX_HIDDEVICE_H_ 9C9236F9_16D8_4B6A_B3D1_416C79E14191  INCLUDED

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

extern "C" {

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

L1111777/777777/77777//77777/77/7777/7//777/777

L1111 17777/777777/777777/7/777////7777///7/7777/7

#define USB_VENDOR 0x2047 //T1 MSP430 vendor 1D

#define USB_PRODUCT 0x0301 //1D for this product (HID MSP430)
L1111 777/777777/777777//7777////7777////77/77//777

L1111 17777/777777/777777/7/777////7777//7/777/7/7

#define CONST_REPORT_ID 63

//! Defines the maximum length of a serial number
#define SERNUM_LEN 40

//! Defines the maximum number of physical devices
#define MAX_PHYS_DEVICES 6

#define HID_DEV_CONNECTABLE_MAX 128
#define HID_DEV_INTERFACE_CNT 128

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

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

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

#define HID_DEVICE_NOT_OPENED 0x02
//! HID device is allready opened

#define HID_DEVICE_ALREADY_OPENED 0x03
//' Timeout occurs during transfer

#define HID_DEVICE_TRANSFER_TIMEOUT 0x04
//! HID transfer failed

#define HID_DEVICE_TRANSFER_FAILED 0x05

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

#define HID_DEVICE_BUFFER_OVERFLOW 0x07
//' User interrupt

#define HID_DEVICE_USER_INTERRUPT 0x08
//"' Unknown error

#define HID_DEVICE_UNKNOWN_ERROR OXFF

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

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

typedef struct
TTrackSerialNumbers m_serialNumList[MAX_PHYS_DEVICES];

WORD m_Cnt;
}TTrackSerialNumbersAr;

//
//
//" Device information structure.
//
//
typedef struct

//! Handle for hid device

HANDLE hndHidDevice;

//"' Indicator if device is opened

BOOL bDeviceOpen;

//! Timeout for GetReport requests

UINT uGetReportTimeout;

//"' Timeout for SetReport requests

UINT uSetReportTimeout;

//' Asynchronous 1/0 structure

OVERLAPPED oRead;

//' Asynchronous 1/0 structure

OVERLAPPED oWrite;

/71 Maximum length of InReport-"s

WORD wlnReportBufferLength;

//'" Maximum length of OutReport®s

WORD wOutReportBufferLength;
}THidDevice;

#define MAX_IN_BUF_SIZE 256

BYTE HID_ReadFile (THidDevice * pHidDevice, BYTE * pBuffer, WORD bufferSize, WORD * pnBytesRead, ULONG msTout);
BYTE HID_WriteFile(THidDevice * pHidDevice, BYTE* buffer, DWORD bufferSize);
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void HID_Init (THidDevice * pHidDevice);
void HID_Unlinit (THidDevice * pHidDevice);

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

HANDLE HID_OpenDeviceByVidPid(char* devicePath, WORD vid, WORD pid, DWORD * err);
BYTE HID_GetHidDevicePath(WORD VID, WORD PID, DWORD index, char* devicePath);
DWORD HID_GetSerNums(WORD vid, WORD pid, TTrackSerialNumbersAr * pSerialNumListAr);

#endif // 1defined(AFX_HIDDEVICE_H_ 9C9236F9 16D8_4B6A_B3D1_416C79E14191 INCLUDED )

InctuHr canna HIDDevice.cpp

// HlDDevice.cpp: implementation of the CHIDDevice class.
//
L1117777777777777777777777777777777777777777/777///777////7/77////7/7777/

#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);

1117777777777 7/777777777777/77777//7777//77777/77777//7/7/7//7777/7/777
// Construction/Destruction
L1117777777777777/777777777777/77777/7777/7//777/7/7/7777/7//7777/7/7/7777777

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

wchar_t HID_Serial_Number[SERNUM_LEN];

DWORD =0, error=0;

LI11177777777777777777/7/7777///7777/777

for(i= O;i<MAX_PHYS_DEVICES;i++) {

memset(&pSerialNumListAr->m_serialNumList[i]-serialNum, 1, sizeof(pSerialNumListAr->m_serialNumList[i]-serialNum));
pSerialNumListAr->m_serialNumList[i].deviceStatus = HID_DEVICE_NOT_FOUND;

pSerialNumListAr->m_Cnt = O;
LI1111777777777/777777//77777////777/777
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for(i=0;i<HID_DEV_CONNECTABLE_MAX;i++) {
if(HID_GetHidDevicePath(vid, pid, i, pSerialNumListAr->m_serialNumList[pSerialNumListAr->m_Cnt].devicePath) == HID_DEVICE_SUCCESS) {
HANDLE hHidDeviceHandle = HID_OpenDeviceByVidPid(pSerialNumListAr->m_serialNumList[pSerialNumListAr->m_Cnt].devicePath, vid, pid, &error);

if( (hHidDeviceHandle != INVALID_HANDLE_VALUE) || (error == ERROR_SHARING_VIOLATION) ) {
if(HidD_GetSerialNumberString(hHidDeviceHandle,HID_Serial_Number,sizeof(HID_Serial_Number)))

{
CloseHandle(hHidDeviceHandle);
if(pSerialNumListAr->m_Cnt < MAX_PHYS_DEVICES) {
pSerialNumListAr->m_serialNumList[pSerialNumListAr->m_Cnt].deviceStatus = HID_DEVICE_SUCCESS;
strcepy(pSerialNumListAr->m_serialNumList[pSerialNumListAr->m_Cnt].serialNum, CString(HID_Serial_Number));
pSerialNumListAr->m_Cnt++;
T 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, O, &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_");
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;

3
free(hidDevicelnterfaceDetailData);
}
3
3
}
return status;
3
HANDLE HID_OpenDeviceByVidPid(char *devicePath, WORD vid, WORD pid, DWORD *err)
{
HANDLE hHidDeviceHandle = INVALID HANDLE_ VALUE;
int count = O;
while(count<?2) {
if(count == 0) {
hHidDeviceHandle = CreateFile(devicePath, GENERIC_READ | GENERIC_WRITE, O, O, 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);
3

*err = GetlLastError();

if(*err == ERROR_SHARING_VIOLATION) {
count ++;
} else {
break;
}
3

if(hHidDeviceHandle != INVALID_HANDLE_VALUE) {
HIDD_ATTRIBUTES hidDeviceAttributes;

iT(HidD_GetAttributes(hHidDeviceHandle, &hidDeviceAttributes)) {
iT( (hidDeviceAttributes.VendorID != vid) || (hidDeviceAttributes.ProductlD != pid) ) {
CloseHandle(hHidDeviceHandle) ;
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hHidDeviceHandle = INVALID_ HANDLE_VALUE;

3

} else {
CloseHandle(hHidDeviceHandle);
hHidDeviceHandle = INVALID_HANDLE_VALUE;

T
return hHidDeviceHandle;

b
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->oWrite._hEvent = CreateEvent(NULL, FALSE, FALSE, NULL);

pstrHidDevice->wiInReportBufferLength = 0;
pstrHidDevice->wOutReportBufferLength = 0O;

}
void HID_UnlInit(THidDevice *pstrHidDevice)
{
if(pstrHidDevice->0Read.hEvent 1= NULL) {
ResetEvent(pstrHidDevice->0Read.hEvent);
CloseHandle(pstrHidDevice->0Read.hEvent);

3

if(pstrHidDevice->oWrite_hEvent = NULL) {
ResetEvent(pstrHidDevice->oWrite.hEvent);
CloseHandle(pstrHidDevice->oWrite._hEvent);

}

}
BYTE HID_Close(THidDevice * pHidDevice)

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

if( (pHidDevice->hndHidDevice != INVALID HANDLE_VALUE) && (pHidDevice->hndHidDevice != NULL) ) {
CloseHandle(pHidDevice->hndHidDevice);
pHidDevice->hndHidDevice = INVALID_HANDLE_VALUE;
pHidDevice->bDeviceOpen = FALSE;

} else {
status = HID_DEVICE_HANDLE_ERROR;

}
} else {

status = HID_DEVICE_NOT_OPENED;
}

return status;
}
BYTE HID_Open(THidDevice * pHidDevice, WORD vid, WORD pid, TTrackSerialNumbers * pTrackSerialNumbers)
HANDLE hHidDeviceHandle;

wchar_t HID_Serial_Number[SERNUM_LEN];
PHIDP_PREPARSED_DATA preparsedData;
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OSVERSIONINFO osVer;
DWORD error = O;

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;

3
HidD_GetSerialNumberString(hHidDeviceHandle, HID_Serial_Number, sizeof(HID_Serial_Number));

if(strcmp(pTrackSerialNumbers->serialNum, CString(HID_Serial_Number)) 1= 0) {
MyAddLogString( "strcmp(pTrackSerialNumbers->serialNum, CString(HID_Serial_Number)) != 0", false );
return HID_DEVICE_ALREADY_OPENED;

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

iT(HidD_GetPreparsedData(hHidDeviceHandle, &preparsedData)) {
HIDP_CAPS capabilities;

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

iT (pHidDevice->wlInReportBufferLength > MAX_IN_BUF_SIZE)
pHidDevice->wInReportBufferLength = MAX_IN_BUF_SIZE;

}

if(capabilities.OutputReportBytelLength) {
pHidDevice->wOutReportBufferLength = capabilities.OutputReportBytelength;
3

3
osVer.dwOSVersionInfoSize = sizeof(OSVERSIONINFO);
GetVersionEx(&osVer);
// Only set the max report requests if we are using 2K or later
if((osVer.dwPlatformld == 2) && (osVer.dwMajorVersion == 5)) {
if(osVer.dwMinorVersion >= 1) {
// XP or later supports 512 input reports
HidD_SetNumlInputBuffers(pHidDevice->hndHidDevice, 512);
} else if(osVer.dwMinorVersion == 0) {
// 2K supports 200 input reports
HidD_SetNumlnputBuffers(pHidDevice->hndHidDevice, 200);
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HidD_FreePreparsedData(preparsedData) ;
return HID_DEVICE_SUCCESS;

}

MyAddLogString( "return HID_DEVICE_ALREADY_OPENED', false );
return HID_DEVICE_ALREADY_OPENED;

}
BYTE HID_WriteFile(THidDevice * pHidDevice, BYTE* buffer, DWORD bufferSize)
BYTE status = HID_DEVICE_SUCCESS, quit = 0;
int stillToSend = bufferSize;
BYTE bytesCount = O;

BYTE Reportld = CONST_REPORT_ID;// ONLY 63ReportiD is available!
BYTE report[256];
DWORD error = 0, fRes = O;

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

if(stillToSend >= (Reportld-2)) {
bytesCount = (BYTE)(Reportld-2);

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

3

//fill header
report[0] = Reportld;//CONST_REPORT_ID

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

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

stillToSend = (stillToSend - bytesCount);

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

// Try to write the file
if(IWriteFile(pHidDevice->hndHidDevice, report, pHidDevice->wOutReportBufferLength, &bytesWritten, &pHidDevice->oWrite)) {

error = GetLastError();

if(error == ERROR_I0_PENDING) {
fRes = WaitForSingleObject(pHidDevice->oWrite.hEvent, pHidDevice->uSetReportTimeout);

switch(fRes)

case WAIT_OBJECT_O:

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

break;
case WAIT_TIMEOUT:

{

Cancel lo(pHidDevice->hndHidDevice);
status = HID_DEVICE_TRANSFER_TIMEOUT;
break;

}

break;

default:

{
Cancel lo(pHidDevice->hndHidDevice);
status = HID_DEVICE_TRANSFER_FAILED;
break;

}

break;

3
} else {
Cancel lo(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;// ONLY 63ReportlD is available!
ULONG startTime = GetTickCount();

BYTE inBuffer[MAX_IN_BUF_SIZE];

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

#ifdef _DEBUG
//msTout = OxFFFFFFFF;
#endif//_DEBUG
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while(status == HID_DEVICE_SUCCESS) {
bytesRead = O;

// Check to see that the device is opened
if(pHidDevice->bDeviceOpen == false) {
status = HID_DEVICE_NOT_OPENED;
break;

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

if('ReadFile(pHidDevice->hndHidDevice, inBuffer, pHidDevice->wlnReportBufferLength, &bytesRead, &pHidDevice->oRead)) {

error = GetLastError();

if(error == ERROR_IO_PENDING) {
fRes = WaitForSingleObject(pHidDevice->0Read.hEvent, pHidDevice->uGetReportTimeout);

iT( (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:

{
Cancel lo(pHidDevice->hndHidDevice);
bytesRead = 0;
}
break;
default:

{
Cancel lo(pHidDevice->hndHidDevice);
status = HID_DEVICE_TRANSFER_FAILED;

}

break;

}

} else {
status = HID_DEVICE_TRANSFER_FAILED;
break;

}
L11777777777777777//77/77//77/77
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if(status == HID_DEVICE_SUCCESS) {
if(bytesRead > 0)
MyOnCharsRecieved(inBuffer, bytesRead);

}
11111777777 77777/7777///7777/777

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)) {
status = HID_DEVICE_SUCCESS;
break;

¥

return status;

JInctuHr coanna TestUSB.cpp
// TestUsb.cpp : Defines the entry point for the console application.

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

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = _ FILE_ ;
#endift

L1111 1777777777777777777777777/777777/777777/7/777//7/777////777////7/7//7/777
// The one and only application object

CWinApp theApp;
using namespace std;

int _tmain(int argc, TCHAR* argv[]. TCHAR* envp[])
{
int nRetCode = 0O;
// initialize MFC and print and error on failure
it (JAfXWinInit(::GetModuleHandle(NULL), NULL, ::GetCommandLine(), 0))
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{
// 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[] = {Ox00, 0x48, 0x00, O0x00, Ox00, 0x13, Ox00, 0x00, 0Ox00, Ox00, Ox00, Ox00, Ox00, 0x00, O0x93, OxB9};
BYTE inbuffer[300];

WORD nBytesRead = 0, ret;

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

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

{
MyAddLogString(*'Device not found!", true);
return O;

3
it (HID_Open(&hidDevice, USB_VENDOR, USB_PRODUCT, &serialNumListAr.m_serialNumList[0]) !'= HID_DEVICE_SUCCESS )
{

MyAddLogString(*'Fail to open USB connection!", true);
return O;

}

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 O;

}

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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default:
MyAddLogString(‘'Read error!", true);
break;

}

HID_Close(&hidDevice);
h

return nRetCode;
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