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1 OcHOBHBIE TOJIOKEHUSA

1.1 Hacrosmuii IOKYMEHT paclpoCTpaHsIETCsS Ha MpeoOpa3oBaTe HU3MEPUTEIbHBIC
muorodpyukuonanpasie AET100, AET200, AET300, AET400 (manmee — mpeoOpazoBaTelnsb),
paboTarolie B COCTaBe aBTOMaTU3UPOBAHHOM CHCTEMBI TUCIIETYEPCKOTO YIIPABJICHHUS.

[IpeoOpazoBarens  obOecreynMBaeT  W3MEPEHHE  MapaMeTpOB  TPEXIPOBOAHBIX U
YETBHIPEXIIPOBOAHBIX JEKTPUUECKUX CETeH MEepEeMEHHOr0 TOKa U Bblady pPe3yJIbTaTOB U3MEPEHUS
no unrepdeiicy RS-485 B cets cranmapra MODBUS.

1.2 TIpotokon wWHPOPMAITMOHHOTO OOMEHA - 3TO OOMEH JaHHBIMH MEXKIY BEAyIIUM M
BEIOMBIM  yCTpOHCTBaMH. Benymiee  yCTpOHWCTBO — YNpaBisgseT BCEH  IOCIENOBATEIbHOU
JESITeNIbHOCThIO MyTeM H30MpPaTeIbHOrO0 OMpOoca OJHOTO WM HECKOJIBKHX BEIOMBIX YCTPOMCTB.
[Iporokon momyckaer oHO BeAyIee yCTPOUCTBO U 0 247 BEIOMBIX YCTPOWCTB HA OOIIEH TUHUH.
KaxxgoMy ycTpoHCTBY mpucBauBaeTcsl ajpec, 4ToObl OTJIMYATh €ro OT APYTUX TMOAKIIOYEHHBIX
YCTPOMCTB.

YcTrpoiicTBa COSTUHSIIOTCS, UCTIONB3YS TEXHOJIOTHIO «TJIaBHBIN/TIOIYMHEHHBIN, TIPU KOTOPOI
TOJILKO OJTHO YCTPOWCTBO (TJIaBHBIN) MOXET WHUIMUPOBATH mepeaady (caenath 3ampoc). Ipyrue
yCTpoiicTBa (MOAYMHEHHBIE) MEPEeNaloT 3alpaliiBacMble TJIABHBIM YCTPOWCTBOM JaHHbBIE WIIH
MPOU3BOAAT 3alpalinuBacMble NEHCTBUS. TUNUYHOE TJIABHOE YCTPOMCTBO - KOHTPOJUIEP BEPXHETO
ypoBHs. TUMHYHOE TOIYMHEHHOE YCTPOMCTBO — IPeoOpa3oBaTeb.

[maBHBII MOXET aApecoBaThCs K HMHIWBUAYATLHOMY TOAYMHEHHOMY WM MOKET
MHUIMHPOBATh LIMPOKYIO Tepeaady COOOIIeHHs Ha BCe MOAUYMHEHHBIe ycTpoiicTBa. [logqunnenHoe
YCTPOMCTBO BO3BpAIIaeT COOOIICHHE B OTBET Ha 3ampoc, ajpecyeMblii IMEHHO eMy. OTBETHI HE
BO3BpAIIAIOTCS IPH MIMPOKOBELIATEILHOM 3aIPOCE OT TJIaBHOTO.

1.3 Ucnonezyercs nBa pexuma nepenaun: ASCII u RTU (COOTBETCTBEHHO MPOTOKOJIBI
oomena MODBUS - ASCII, MODBUS - RTU). [lons30Barens BBIOMpaET HEOOXOAMMBIA PEKUM
BMECTE€ C JPYTrMMHU MapaMerpaMu (CKOpPOCTh NEpeaaud, pPeXuM IMapuTeTa W T.[1.) BO BpeMs
KOH(HUTYypUpOBaHUS KaXKA0TO MPeodpa3oBaTes.

2 Pesxxum ASCII

2.1 Ilpu ucnonp3zoBanuu ASCII-pexxnma Kaxaplii OalT cOOOIIEHUS TepeaaeTcss Kak JBa
ASCII-cumBona. ['maBHOE MPEUMYIIECTBO 3TOTO CHOCO0a - BpeMsi MEXIy Mepeaaveil CHMBOJIOB
MOET OBITh 10 1 ¢ 6€3 BOSHUKHOBEHHMS OIMOOK IIPH mepeaade.

dopmar kaxaoro 6aiita B ASCII-pexxume:

Cucrtema koaupoBku: [llectHanmarepuunasi, ASCII-cumBonbl 0 - 9, A - F
Ha3znauenwne Our:
1 crapToBBIil OUT
7 OUT NaHHBIX, MIAIIAM OUTOM BIIEPE.T
1 Oout maputeTa; HET OUTa MapuUTETa
1 cTomoBEIil OUT, €CITK €CTh MAPUTET; 2 CTOMOBBIX OMTa, €CIIU HET MapuTeTa

Konrponsnas cymma: Longitudinal Redundancy Chek (LRC)

3 Pe:xxum RTU

3.1 [Ipu ucnonwszoBanuu RTU-pexxnma kaxapiii 6alT cooOIeHns COAEpPKUT aBa 4-X OUTHBIX
HIECTHAIIATEPUYHBIX YUCIIA.
Kaxnoe coobiienne nepegaercst HEpepbIBHBIM TOTOKOM.
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®opmar kaxaoro 6aiita B RTU-pexume:

Cucrema KOIUPOBKHU: BOCBbMUOUTHAS ABOMYHAS. B Kax10M BOCBMHUOUTHOM OaiiTe COOOIIEHUS
COJIEpIKaTCs JBE MIECTHAANATEPHIHBIC TUDPHI.

Haznauenue 6ut:
1 crapToBbIil OUT
8 OUT JaHHBIX, MJIAAIINM 3HAYAIIUM Pa3psIoM BIepes
1 6ut napuTeTa; HET OMTa MapuUTeTa
1 cTOTOBBII OUT, €CTU €CTh APUTET; 2 CTOMOBBIX OWUTA, €CIM HET MapuTeTa

Kontponbnas cymma: Cyclical Redundancy Check (CRC)

4 Conep:xxkanue MODBUS coo0menust
4.1 ASCII ¢peiim

4.1.1 B ASCII-pexume coobmenne HaumHaetcs ¢ "mBoetoums” (":" - ASCII 3A hex) u
3aKaHYMBACTCS TOCIEI0BATEIHLHOCTHIO "BO3BpaT KapeTku - epeBoa ctpoku" (CRLF - ASCII 0D u
0A hex).

JlomycTumbple CHMBOJIBI ISl TIEpeadu - 3TO mecTHaanatepuanbie mupper 0 - 9, A - F.
MOHMTOpPBI YCTPOWCTB, HAXOASIIUXCS B CETH, HEIPEPHIBHO OTCIEKHUBAIOT CUMBOJ "nBoerouue’.
Korma oH mpuHST, KaX10€ yCTPOHCTBO MEKOIUPYET CIEIYIONIEee Moje cooOIIeHus (Toie aapeca) u
T.J.

WNHTepBan Mexay CHMBOJAMHU COOOIIEHUS HE JOJDKeH mpeBbimarh 1 c¢. Ecam mHTepBan
Oonbllle, TO NPUHUMAIOLIEE YCTPOMCTBO pACHO3HAET 3TO Kak OIMMOKY. TUNMuHBINA (peiim
COOOIIIEHUS TTOKa3aH Ha pUCYHKE 1.

Crapt Anpec DyHKIMSA Jlannbie LRC Konen
I cum (":") 2 cum 2 cum N cum 2 cum 2o (CR
LF)
Pucynok 1
4.2 RTU ¢peiim

4.2.1 B RTU-pexxume cooOlieHHe HAaYMHAETCA C HMHTEpBaJa THULIMHBI PaBHOIO BPEMEHU
nepenayn 3,5 CUMBOJIOB MPH JAaHHOW CKOPOCTH mepenaun B ceTu. [lepBeiM monem mepemaercs
aJpec yCTPOMCTBA.

Bcenen 3a mocnegHUM TepelaBaeMbIM CHMBOJIOM TakKXKe CIEAyeT HMHTEpPBAl THUIIMHBI
NPOJIOJDKUTEIBHOCThIO HEe MeHee 3,5 cumBoioB. HoBoe cooOmieHue MOHKHO HAaYMHATHCS HE
paHbIlIe 3TOT0 UHTEpBAIA.

Takum 00pa3zoM, eciii HOBOE COOOIICHHE HAauHETCsS paHblle MHTEpBajia JAJIUTEIBHOCTHIO 3,5
CHUMBOJIa, TMPUHUMAIOLIEE YCTPONCTBO BOCHPUMET €ro Kak HpPOAOKEHHE MPEeIbIIyIIero
coobuienus. B aTom ciydae ycraHaBiInMBaeTCs OmMOKa, TaKk Kak OyJeT HECOBIAJCHUE KOHTPOJIBbHBIX
cymM. Tunuanseiii ppeiiMm cooOIeHns TOKa3aH Ha PUCYHKE 2.
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Crapt Anpec QyHKIHA JlanHbIe CRC Koren
T1-T2-T3-T4 8 obur 8 our N x 8 our 16 Out T1-T2-T3-T4
Pucynok 2

4.3 Conepxxanue apecHOro moJs

4.3.1 Anpecnoe mnone ¢peitma conepxkur asa cumBona (ASCII) wmm 8 6ur (RTU).
Homyctumblii anpec mepenayu Haxonutcs B nuanazone 0 - 247. Kaxmomy mNOAYMHEHHOMY
YCTPOMICTBY IIpHCBauBacTCs agpec B mpenenax ot 1 no 247.

Anpec 0 ucnosb3yercss Uil IIMPOKOBEUIATEIBHOM IEpeladyM, €ro pacro3HaeT KaxKioe
ycrpoiictBo. Korma MODBUS mnpoTtokon ucnosib3yercss Ha 0ojiee BBICOKOM YpPOBHE CeTH,
HIMPOKOBEIATENbHASL Tepeiadya MOXKET HE MOAJIEPKUBATHCS WJIM MOXET OBbITh pealii30BaHa
JPYTMMH METOJIaMHU.

4.4 Copepxanue noJst pyHkumu

4.4.1 Tlone ¢pynkuuu ppeiima cogepxut n8a cumpoisia (ASCII) unu 8 6ur (RTU). [Aunanazon
yucaa ot 1 1o 255.

Kornja mnopuumHeHHBIM OTBeyaeT IJIABHOMY, OH MCIOJIb3YyeT Mosie Kojaa (yHKIMH JUIs
¢ukcarmu ommoOKu. B cirydae HOpMabHOTO OTBETA IMOAYMHEHHBIN MTOBTOPSIET OPUTHHAIBHBINA KO
¢yukuuu. Ecnm umeer mecto ommbOka, Bo3Bpauaercss Ko (YHKIMHM C YCTAHOBJIEHHbIM B 1
CTapiumM OUTOM.

Hanpumep, coob1ieHre oT riIaBHOTO MOJAYMHEHHOMY - MPOYUTATh TPYIILY PErHCTPOB, UMEET
CIEeAYIOMNNA KOJT QYHKIIHH:

0000 0100 (04 hex)

Ecny nogunHeHHBIN BBINOIHWI 3aTpeOOBaHHOE JIeHCTBUE O€3 OLIMOKHU, OH BO3BpAIIAET TaKON
xe koz. Ecnu nMmeeTr MecTo ommoKa, TO OH BO3BpAlIAET:

1000 0100 (84 hex)

B nobGaBneHue Kk M3MEHEHHMIO KOAa (YHKLMHU, NOJUUHEHHBIM pa3MeliaeT B I0Jie JaHHBIX
YHHUKQJIBHBIA KOJ, KOTOPBI TOBOPHT TJIABHOMY, Kakasi MMEHHO OMIMOKA TPOM30LUIA, WIH MPUYHHY
omoku (Cum. pazaen 6).

4.5 Conepxxanue nmoJjisi JAaHHBIX

4.5.1 Tllone naHHBIX B COOOIIEHMHM OT TIJIABHOTO K IOJYMHEHHOMY  COJEPKUT
JOTIONTHUTEbHYI0 HMH(MOpMAIMIO, KOTOpas HeoOXOoAWMa IOAYMHEHHOMY JUIS  BBITIOJHECHUS
yKka3zaHHOH (QyHKUIMU. OHO MOXET coJepKaTh ajpeca PEerucTpoB WM BBIXOJOB, UX KOJIMUYECTBO,
CYETYHK IepeIaBacMbIX OaWTOB JaHHBIX.

Hanpumep, eciu riaBHbIN 3anpamuBaeT y NOAYUHEHHOTO IPOYUTATh TPYIILY PETUCTPOB (KOX
¢ynxun 04), noje TaHHBIX COJEPKUT aIpec Ha4albHOI'O PETUCTPA U KOJIUYECTBO PETUCTPOB.

4.6 Coagepxxanue moJisi KOHTPOJIbHOM CyMMBbI

4.6.1 B MODBUS cerax uCHONB3YIOTCS [Ba METOJa KOHTPOJIS OWIMOOK Meperayu.
CopneprkaHue 1oJIsi KOHTPOJIBHOM CyMMBI 3aBCUT OT BBIOPAHHOTI'O crioco0a nepegayu.

4.6.2 Korna ucnons3yercsa ASCII-pexum, nose KOHTpoJabHOU cyMMbl coaepkuT asa ASCII-
cumBoia. KoHTposnbHas cymma siBisieTcs pe3ysnbratoM BbrumciieHus Longitudinal Redundancy
Check (LRC), cnenanHoro HaJi coaep>XUMbIM coobiienus, uckimoyas ":" u mapy CRLF.
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4.6.3 Korma wucnonb3dyercs RTU-pexum, mose KOHTPOJBHOM CYMMBI COAEPXKHUT 16-Tn
ouroByto BenuuuHy. KoOHTponbHas cymma sBisercss pesyiabraroMm BeruucieHus Cyclical
Redundancy Check (CRC), caemanHOT0 HaJl COAEPKUMBIM COOOIICHHUS.

CRC nobasisiercst K COOOIICHHIO MTOCIEIHUM TOJIEM MIIAIIUM OaiiTOM BIIEpe]I.

4.7 @opmar nepeaayu CUMBOJIOB

4.7.1 llepenaua CHMBOJIOB HJIET MJIAJIIIMM OUTOM BIIepe]l, Kak IMOKa3aHO Ha pUCYHKaxX 3 — 0.

| CTapT ‘ 1 | 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 | 7 ‘napHTeT‘ CTOII

Pucynox 3. ASCII ¢peiim ¢ KOHTPOJIEM YETHOCTH

| CTapT ‘ | | 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 | 7 ‘ cTon cTon

|CTapT| 1 \ 2 | 3 \ 4 \ 5 \ 6 \ 7 \ 8 ‘HapI/ITeT|CTOH

Pucynok 5. RTU ¢peiim ¢ KOHTpoJIeM YETHOCTH

|CTapT‘1‘2|3|4‘5‘6‘7‘8‘CTOHCTOH

Pucynok 6. RTU ¢peiim 6€3 KOHTpOJISt 4eTHOCTH

4.8 MeToabI KOHTPOJIS OIINOOK

4.8.1 CranmaptHas MODBUS ceTs ucnonb3yer aBa MeTo[a KOHTPOJS OMMOOK: KOHTPOJb
naputera (even/odd) m koHTponbHas cymma. OOGe 3TH TPOBEPKH TE€HEPUPYIOTCS B TJIAaBHOM
yctporictBe. [logurHEHHOE YyCTPOWCTBO MPOBEPSIET KaXKAbld OANT M BCE COOOIIEHHE B IMPOIECCE
npuema. Ecnu noguuMHeHHBIH oOHapykmin omwuOKy mepenadd, TO OH He (opMupyeTr oOTBeT
rmaBHOMY. B cimydae oTcyTeTBHs ommOOK TpHEMa JaHHBIX MOAYMHEHHOE YCTPOMCTBO
(mpeoOpa3oBarenb) HauWHAET Mepefady Hemo3aHee 15 MC OT MOMEHTa 3aBeplIeHHS Mpuéma
JAHHBIX OT TOJIOBHOTO YCTPOWCTBA.

4.8.2 KonTpoJib mapureta

[Tonp3oBaTenb MOXKET KOH(PUIYpPHPOBATH YCTPOICTBAa HAa MPOBEPKY YETHOTO MM HEYETHOTO
naputeTa (even/odd).

Hanpuwmep, 8 6ut RTU-pexuma conepxkat cienyrouryo napopmarmio: 1100 0101.

OO6miee komudyecTBO eauHUIl - 4. EciM MCmonb3yeTcs YeTHBIM MapuTeT, TO OUT MapuTeTa
Oyner paBeH 0, u oOmiee KOJMYECTBO EIMHUL[ OyAeT MO-NPEKHEMY 4YeTHbIM uwucioMm. Ecnu
UCIIONIb3YETCSl HEUETHBIM MapuTeT, TO OUT maputera OyneT paBeH 1, Torma oOliee KOJUYECTBO
€IMHUI] BMECTE ¢ OMTOM mapureTa OyJeT paBHO 5, T.€. HEUYETHOMY YHUCITY.
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4.8.3 Kontpospnas cymma LRC

4.8.3.1 Merox LRC npoBepsieT copepxkaHue COOOIICHHS, UCKITIOUasi HadaabHbIA CUMBOI ":"
u nnapy CRLF.

LRC - sto 1 0Oaiit. LRC BhIUHCHsieTCS MEepeaaroliuM yCTPOHCTBOM U J00aBIseTCS B KOHELl
coobmenust. [Ipuaumaromee yctporctBo Beruuciasier LRC B mporecce mpuema cooOIICHUS U
CPaBHUBAET €r0 C KOHTPOJIBHOM CYMMOW, IIPUHATOM OT INIABHOrO. EciiM ecTh HECOBIAJIEHHUE, TO
UMEeT MECTO OInoKa.

4.8.3.2 Anroputm renepaunu LRC:

1) Cnoxutb Bce OalThl COOOIIEHUS, UCKITFOYas cTapToBblii cumBoa ":" u koHeuHsie CRLF,
CKJIQ/IBIBasI UX TaK, YTOOBI IEPEHOC OTOPACKIBAJICA.

2) Ortaare mnonyuuBmieecs 3HadueHwe oOT uuciaa FF(Hex) - 2T10 sBhsercs mnepBbIM
JTOTIOTHEHUEM.

3) [IpubaBuTh K MOTYYHBIIEMYCS 3HAYEHHIO | - TO BTOPOE JIOTIOJIHCHHE.

4.8.3.3 Pazmemenue LRC B coobmeHnn:

Korga 8-mu 6utnoe mose LRC (2 ASCII cumBona) nepenaercs B COOOIICHUH, TO CTAPIITHI
CUMBOJI Oy/IeT Mepe/iaH MepBbIM, a 3a HUM - Mutaammid. [Ipumep coobmenus s 3Hadenus LRC 61
hex(0110 0001) mpuBeneH Ha pucyHKe 7.

"o Cyerunx . . . . Cr. | Mn.
" | Anpec | @yHKIMS Saiir baiir | bair | bait | bair LRC | LRC CR LF
6 1
Pucynoxk 7

4.8.4 KonrponsHas cymma CRC

4.8.4.1 KontponsHas cymma CRC cocrout u3 nByx Oaiit. KoHTponmpHast cyMMa BEIYUCIISETCS
MepeIarouM YCTPOUCTBOM M J00aBISIETCS B KOHEIl cooOmieHus. [IpuHuUMaromee ycTpoicTBO
BBIUMCIISIET KOHTPOJBHYIO CYMMY B IIpoliecce mpuemMa u cpaBHuBaeT ee ¢ nojeM CRC npunsaroro
COOOLIEHHUS.

CyeTynK KOHTPOJBHOW CyMMBI IpenBapuTenbHO WHHUIManm3upyercs uuciom FFFF hex.
TonbKko BOCEMb OWT JAaHHBIX MCTIOIB3YIOTCS ISl BBIYUCICHUS KOHTpobHOU cymMmmbl CRC. Crapt u
cTon OUTHI, OUT MapuTETa, €CJIM OH UCIIOJIb3YETCS, HE YUUTHIBAIOTCS B KOHTPOJIBHON CyMMeE.

Bo Bpems renepanuum CRC  kaxnpiii  OalT  COOOIICHWS — CKJIQABIBACTCS IO
NCKIIIOYAIOLIEMY UJIN ¢ TekymuM coaepKUMBbIM pErucTpa KOHTPOJIbHON cyMMBl. Pe3ynbTar
CABMIraeTcs B HaIpPaBICHUMM MIiajiiero OWTa, ¢ 3alOJHEHHWEM HyjeM crapuero Outa. Ecnnm
minagmuii 6utr paseH 1, To mpousBoautcss MCKIIKOUAIOIIEE WJIM conepkUMOro perucrpa
KOHTPOJIBHOW CyMMBI MW ompeneiaeHHoro 4uwcia. Ecom wmiagmmii O6ut paBen 0, TO
HNCKIIFOYAIOUIEE NJIN ve nenaercs.

[Tponiecc caBura mnoBropsieTcss BoceMb pa3. Ilocie mnocneanero (BOCbMOro) CHABMra,
CJICIYIOUINI OalT CKIIabIBAETCS C TEKYIIEH BEJIMYMHON PEerucTpa KOHTPOJIBHOM CyMMBI, U TIpoliecce
CIBHUIa IMOBTOPSETCS BOCEMb pa3 Kak omucaHo Bbimle. KoHeuHOe copepaHMe pEerucrpa U ecTb
KoHTposbHasg cymma CRC.

4.8.4.2 Anroputm renepaunu CRC:

1) 16-tu GutHbIi peructp 3arpysxkaercs unciiom FFFF hex (Bce 1), n ncnonb3yeTcs qanee Kak
peructp CRC.

2) Ilepssrit 6aiT coobmenus cknaapBaetTcs nmo MCKIIIOYAIOILIEMY NJIN ¢ conepKuMbIM
peructpa CRC. PesynpraT nomemaercs B peructp CRC.

3) Peructp CRC caBuraercs BnpaBo (B HampaBiIeHWW MIIIIero 0urta) Ha 1 OuT, cTapimmid
owur 3amonusiercs 0.

4) Ecnu maaammii 6ut 0: moBTopsieTcs mar 3 (CABHT).
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Ecmm mmammmuit 6ur 1: gemaercs omeparuss UCKIIFOUAIOIIEE WMJIM peructpa CRC u
nonuHoMuansHOTo yncia A001 hex.

5) lllaru 3 u 4 MOBTOPSAIOTCSI BOCEMbB pa3s.

6) IloBTOpSIIOTCA IIAaru CO BTOPOTO IO MATBHIA JUIA cCledyiouiero 6aiTa cooOueHus. ITo
MOBTOPSIETCS JI0 TEX IMOP, IMMOKa BCE OANTHI COOOITICHUS HE Oy Iy T 00paboTaHBI.

7) @unaneHOEe coaepxkanue peructpa CRC u ecTb KOHTPOJIbHAS CyMMa.

4.8.4.3 Pazmemenue CRC B cooOmieHuu:

[Ipu mepenmaue 16 Outr koHTposbHOW cymmbl CRC B cooOmeHuH, cHadaia TepeaacTcs
minaqmui 6aiT, 3arem crapmuid. Ilpumep coobmenus s 3nadenuss CRC paBnoit 1241 hex
MIPUBEICH HA PUCYHKE 8.

Cuerunk . . . . | M. | Cr.
Anpec | @yHKIUSA Gaiir baiitr | bairt | bait | bait CRC | CRC
41 12

PucyHnok 8

5 lMonaep:xxuBaeMble mpeodpasoBaresieM QyHKIHU

5.1 llonnepxuBaemble mpeoOpa3oBaTesieM (QYHKLUUH PUBEIEHbI B Tabnuue 1.

Tabmuua 1
Ko pyHkmmm Ornucanue UreHne/3anuch,
MaKCUMAaJIbHOE KOJMYECTBO PETHCTPOB
04 UrteHue U3 perucTpoB 100/100
3anuch TaHHBIX B
16 [IOCJIEJOBATEIBHOCTD
PETUCTPOB 100/100

5.2 UreHue u3 perucTpon
5.2.1 ®ynkuus «YYreHue u3 PEruCTPOB» HUCIOJIB3YETCS M CUMUTHIBAHUS PErUCTPOB
npeoOpa3oBarersi.

5.2.2 3anpoc coiep>KUT HOMEP HavyajabHOIO PETUCTPA U KOJIMUYECTBO PETUCTPOB ISl YTCHMSL.

[Tpumep - 3anpoc st urenus peructpa 0007h ¢ moxgunHeHHOTO yeTpoiicTpa |

Nms mons 3HaueHue
(Hex)
AJlpec MOJYMHEHHOTO 01
OyHKIUA 04
HauanbHblii agpec (cTapmii 6aiiT) 00
HavaneHsiit agpec (Mmaammii 6aiiT) 07
KonuyecTBo peructpoB (crapiimii 6aiT) 00
KonuuecTBo peructpoB (Miaamimii 0anT) 01

KoHTtponbHas cymma --
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5.2.3 JlanHbIe PETHCTPOB B OTBETE NEPENAIOTCS Kak JBa Oaiita Ha peructp. s xaxmoro
perucTpa nepBblid OalT COAECPIKUT CTapIIUe OUTHI, BTOPOM OAlT COACPKUT MIIAIINE OUTHI.

3a ogHO oOpaimieHne MoXeT cuuThiBaThest 10 200 Oaiit. OTBET maeTcs, KOTrAa BCE JaHHBIE
YKOMILJIEKTOBAHBI.

ITpumep - OTBeET Ha 3a1POC, NPEACTABIECHHBIN B 5.2.2

Wms nonst 3HaueHue
(Hex)
AJlpec MOJYUMHEHHOTO 01
OyHKIUA 04
Cueryuk GaT 02
Hannsie peructpa 0007h (crapmuit Gaiir) 00
Hannsie peructpa 0007h (Mmaammii 6aiT) 2A

KonTponbHas cymma --
5.3 3anuce 1aHHBIX B OCIEA0BATENBHOCTh PETUCTPOB
5.3.1 ®ynkius «3anuch JaHHBIX B IOCIENIOBATEIBHOCTh PETUCTPOBY» MCIOIB3YETCS IS
3allUCH JaHHBIX B PETUCTPbI IpeoOpa3zoBaTers.
5.3.2 3ampoc coepKUT HOMEp HAuaIbHOTO PETHCTPA, KOJMYECTBO PErUCTPOB, CUETUUK OANUT

U CaMH JaHHBIC IJIs 3aIllMCH.

[Tpumep - 3amuck TEKyIIero BpeMeH! (CHHXPOHU3AIIUS YacOB)

Nwms nons 3HaveHMe
(Hex)
AJipec TOJYMHEHHOTO 01
OyHKIMSA 10
HauanbHblit agpec (ctapmii 6aiT) 00
HauanpHsiii anpec (Miaammii 6aiT) 1E
KonngectBo peructpos (cTapmuii Gaifr) 00
KonuyecTBo peructpoB (Miaaimimii 6aiT) 04
CueTunk GaiiT 08
JlanHbie (cTaprmmii OauT) 06 (MUJUTHCEKYH/TBI )
Jlannpie (Mmaamui OanT) 1A
JlanHbie (cTaprmmii OauT) 08 (dachr)
Jlannpie (Mmaamui OanT) 27 (MUHYTBI)
JlanHbie (cTapmmii OanT) 0A  (mecs)
JlanHbie (MIaqmui OanT) BA  (mavHenem : qHM Mecsia)
JlanHbie (cTaprmmii OauT) 00
JlanHbie (MIaamui OanT) 0A  (rom)

KoHTtponbHas cymma --
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5.3.3 HopmanbHBIM OTBET COACPKUT aApec MOAIMHEHHOTO, KOJT (DYHKITNH, HA4adbHBIN aapec
Y KOJIMYECTBO PETHCTPOB.
[Tpumep - OTBET Ha 3ampoc, NpeACTaBICHHbIN B 5.3.2

Nwms nons 3HaveHMe
(Hex)
AJlpec MOJYUHEHHOTO 01
OyHKIHS 10
HauanpHsriii anpec (crapimii 6aiiT) 00
HavaneHsiii agpec (Mmagmmii 6aift) 1E
KonuyecTBo peructpos (crapimmii 0anT) 00
KonngectBo peructpos (Miammuii 0aiiT) 04

KonTponbhas cymma --
6 CooOmennst 00 ommoKax

6.1 Cricok Ko/10B OMKMOOK MPUBEICH B TaOIHUIIE 2.

Tabmmma 2
Kon Haspanue ommoku Omnucanue
01 | Hemomyctumas GpyHKIMS 3anpammBaemasi QyHKIHS HE TIOIICPKUBACTCS
BEJIOMBIM YCTPOWCTBOM
02 | HemomycTumslii afpec JaHHBIX [TomydeHHBI agpec JaHHBIX HE AOMYCTUM JUIS

BEJIOMOT'0 YCTPOMCTBA

03 | Hemomyctumoe 3HaueHue AaHHBIX | [loimydeHHble 3HaUeHUs TaHHBIX HE OIYCTHUMBI JUIs
BEJIOMOT'0 YCTPOMCTBA

04 | Omubka npy BHINOIHEHUU
3ampoca
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7 Peructpbl npeodpa3oBartes

7.1 Aapeca perucTpoB, yCTaHaBIMBAEMBbIE TI0 YMOJIYAHHUIO, IPUBEICHBI B TabuIe 3.

Taobnuma 3
Nwms peructpa Anpec Urenne/3armce| [Ipumeuanie

HeticTBytomee 3HaueHne HanpsoxeHus gassl A (Ua) 0x0000 +/-
JeticTBytomee 3HaueHne HanpsoxeHus ¢assl B (Ub) 0x0001 +/-
HeiictByroriee 3nauenue Hanpspxerus daszst C (Uc) 0x0002 +/-
HeiicTByolliee 3HAUEHUE HATIPSHKEHUS HYJIEBOU
nocienosarenpHocTr (Uo) 0x0003 +/-
HeticTBytoliee 3HaueHne cuibl Toka (asel A (Ia) 0x0004 +/-
JeticTBytomiee 3HaueHne cuiibl Toka dasel B (Ib) 0x0005 +/-
JeiicTBytomiee 3HaueHHE cHitbl Toka daszsl C (Ic) 0x0006 +/-
JelicTByroliee 3HaU€HUE CUIIbI TOKA HYJIEBOU
nocienoBatensHocTH (10) 0x0007 +/-
JeiicTBytoriee 3HaUeHIE MKy pazHoro Hanpspkenus (Uab) 0x0008 +/-
JeiicTBytoriee 3HaueHne Mex 1y pazHoro Hanpspxerus (Ubc) 0x0009 +/-
JeiicTByromiee 3HaueHne MexayGaznoro Hanpsokenus (Uca) 0x000A +/-
AxTHBHas MOIIHOCTE (hazel A (Pa) 0x000B +/-
AxTHBHas MOIIHOCTE (hazel B (Pb) 0x000C +/-
AxrtuBHas MomHOCTh ¢assl C (Pc) 0x000D +/-
AXTHBHAs MOUTHOCTh Tpex(dazHoii cuctemsl (P) 0x000E +/-
PeaxtuBnas momHocTs (asel A (Qa) 0x000F +/-
PeaxtuBnas momHocTs ¢asel B (Qb) 0x0010 +/-
PeaktuBHas montHocTh daszsl C (Qc) 0x0011 +/-
PeakTuBHas MOMIHOCTE TpexdazHoi cucteMsl (Q) 0x0012 +/-
[Tommast mortHOCTH (ha3er A (Sa) 0x0013 +/-
[onnas MomHOCTE ¢assl B (Sb) 0x0014 +/-
[Momnas momHOCTH Gaszsl C (Sc) 0x0015 +/-
[Tomuas MomHOCTH Tpexda3Hoi cucTeMsl (S) 0x0016 +/-
PeaxTuBHas MmomHOCTh haszel A (Qfa) 0x0017 +/-
PeaxTuBHas MmomHOCTh haszel B (Qfb) 0x0018 +/-
Peaxtupnas momHocTh daser C (Qfc) 0x0019 +/-
Yacrorta (f) 0x001A +/-
Cpennee 3Hauenue ¢a3ubix HanpspreHuid (Ud.cp) 0x001B +/-
Cpennee 3HadeHue cuibl (ha3HBIX TOKOB (Icp) 0x001C +/-
Cpennee 3Hauenue Mexayhasupix Hanpsoxeruit (Ucp) 0x001D +/-
Koaddumment momnoctu daser A (PFa) 0x001E +/-
Koaddumment momnoctu daser B (PFD) 0x001F +/-
Koaddumment momnoctu daser C (PFc) 0x0020 +/-
Koaddumment momnocT Tpexdasznoii cucremsl (PF) 0x0021 +/-
Koadpdumment mormHocT aszsl A 1o nepoit rapmonuke (DPFa) | 0x0022 +/-
Kosdpdumment momnoctu dassl B o nepsoii rapmonuke (DPFb) | 0x0023 +/-
Kosdpdumment mormnoctu daszsr C o nepoii rapmonnke (DPFc) | 0x0024 +/-
Koaddumment momnoct TpexdasHoii cucteMsl
o niepBoii rapmonuke (DPF) 0x0025 +/-
Bpewms (tms) 0x0026 +/+
Bpewms (thm 0x0027 +/+
Bgem Etmd; 0x0028 n Ompzs RTC
Bpewms (ty) 0x0029 +/+

10
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[Ipumevanus

1 Anpeca perucTpoB MOTyT OBITh U3MEHEHBI B aJipecHoM npoctpanctse ot 0x0000 no
OxFFFF
C TIOMOIIIBIO MPOTPAMMBI JJIs1 KOH(UTYPUPOBAHUS TPeoOpa30BATEINS.

2 IIporpamma KOH(UTYpUPOBAHHUS BXOJIUT B KOMIUIEKT MOCTaBKHU MpeoOpa3zoBaTels.

3 Jlyis BpeMeHU MPUMEHEHBI CIIeTYIOIIe 0003HAYCHHS:

tms — MHIJIUCEKYHIDI,

thm — crapmmii GaiT - yacel; MIQAIINI OalT - MUHYTHI,

tmd — crapmmii 6alT - MecsI; MiIaamui 6anT - aHU Hegenu 1..7 (3 crapmmx 6uTa); THH
Mmecsna 1..31 (5 maagmmx 6ur);

ty — crapmmii 6alT - Bceraa 0; muaamui 6aiT — roJ.

[To ymomuanuio B mpeoOpa3oBarene ycTaHOBICHO BpeMs 1o ['punBuay (GMT).

4 Peructpol BpemeHn tmd ©u ty MOTyT ObITh OOBEAMHEHBI B OJJUH PETUCTP ty C
MOMOIIIBIO TIPOTPAMMBI JUISI KOH(QUTYPUPOBAHUS TIPEOOpa30BaATES.

Jnst aToro pazMep peructpa ty HEOOXOAMMO YCTaHOBHUTH PaBHBIM TpeM OalTam:

- cTapmmid 6aiT — rox;

- BTOpO# OalT — MecHIT;

- Muaamui 6aiT - mau Henenu 1..7 (3 crapmmx 6urta); qau mecsna 1..31 (5 muaammx Our).

5 Ommust RTC — nanuame B mpeoOpazoBaTene yacoB peasibHoro Bpemenu (Real Time Clock).

11
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N3m.

Howmepa muctoB (cTpanmi)

Hn3Me-

HCHHBIX

3aM¢e-

HCHHBIX

HOBBIX

aHHY-
JUPO-

BAaHHBIX

Bcero
JINCTOB
(ctp.)
B

JTIOKYM.

Howmep

JIOKYM.

Bxonsamuii
Ne comp.
JIOKYM.

u

Jara

Tlonm.

Jara
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