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1 OcHOBHBIE OJIOKEHUSA

1.1 Hacrosamuii TOKyMEHT pacipOoCTpaHsIeTcs Ha Mpeo0pa3oBaTe N3MEPHUTEIHHBIE
MHorodyuknuonansasie AET100, AET200, AET300, AET400 (nanee — mpeoOpa3oBarteis), M3TOTOBJICHHBIC
B UCMOJMHEHHH: ofuH uHTepdeiic Ethernet muroc oxun nntepdeiic RS-485 u paborarorue B cocTaBe
ABTOMATH3UPOBAHHOMN CUCTEMBI AUCIIETYSPCKOTO YIIPABICHUSI.

[IpeoOpazoBatens obecreunBacT H3MEPEHHE MapaMeTPOB TPEXIPOBOJHBIX W YETHIPEXIPOBOIHBIX
JNEKTPUUYCCKHUX CETeH NMePEMEHHOI0 TOKA M BhIIauy pe3yJIbTaToB u3MepeHus o cetu Ethernet.

1.2 TIporokon MODBUS TCP/IP obecrneunBaeT oOMeH Mexay ycTpoiictBamu B cetu Ethernet,
ucnoab3ys monens Kiment — Cepsep co crekoMm mpotokoiioB TCP/IP, roe nmpeoGpa3zoBaTenb BHICTYIAET B
poru MODBUS Server.

Mopnens Kiment — CepBep OCHOBBIBACTCS Ha YETHIPEX THUIIAX COOOIICHMIA:

- MODBUS Request;

- MODBUS Confirmation;
- MODBUS Indication;

- MODBUS Response.

rae

MODBUS Request —3arpoc JaHHBIX C cepBepa;

MODBUS Confirmation — coobmienne moaTBep:KIatoIiee npueM KJIMEHTOM OTBETa OT CEpPBEpPa;

MODBUS Indication — coobuieHue noATBepKIA0IIee YTO 3aMPOC KIUCHTA IPUHAT CEPBEPOM;

MODBUS Response — nanHble cepBepa.

Moaens Knuent — Cepep n3obpaxkeHna Ha pucyHke 1.

Request Indication

MODBUS Client Confirmation Response MODBUS Server

<

Pucynok 1

1.3 Vcnionb3yemMbie COKpaIeHus

ADU  Application Data Unit (Dnement J{anubix [IpukiagHoro ypoBHsi)

IP Internet Protocol
MBAP MODBUS Application Protocol (ITporoxoan MODBUS TlpukiagHoro ypoBHs)
oSl Open System Interconnection (B3anMoeHCTBUSI OTKPBITBIX CUCTEM)

PDU Protocol Data Unit (Omement J{anubix ITpoTokosia)
TCP Transport Control Protocol
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2 Jlannble npukjaaaHoro yposass MODBUS TCP/IP (ADU)

Crpykrypa makera MODBUS TCP/IP ADU npencrasieHa Ha pucyHke 2.

<

MBAP 3aronoBok

2.1 MBAP 3aroJsoBok

MODBUS TCP/IP ADU

Koa doyHkuumn

[JaHHble

PDU

Pucynok 2

MBAP (MODBUS Application Protocol) 3aromoBok mnpeaHa3HaueH AJisi ONpPEIETICHUS B CTEKE
npotokoiioB TCP/IP nmporoxkon MODBUS TCF/IP.

Haznauenne moneit MBAP 3aromnoska npuBeneHo B Tabmiwe 1.

Tabnuna 1
[Tone Hnuna, Onucanue Knuent Cepsep
Oaiit
Transaction ldentifier Unentndukanus | OnpenensieTcs KITMEHTOM Konwmpyercst u3
(Mnentnduxarop 2 MODBUS MOJTy4YE€HHOTO
Tpanzaxiim) 3ampoca/oTBera 3ampoca
Protocol Identifier 0 = mpoToKOI OmnpenensieTcst KITMEHTOM Komnupyercst u3
(Mnentnduxarop 2 MODBUS MOJTy4YE€HHOTO
I[Iporokoa) 3ampoca
Length (dnuna) Komnuuectso Onpenensercst KITUEHTOM Onpenensercs
2 MOCIIEAYIOLTIX (3ampoc) cepBepoM (OTBET)
Oaiit
Unit Identifier Wnentuduxarop | Onpenensiercs: KIMEHTOM Kommupyercs u3
(Unentuduxarop 1 YCTPOICTBA, MOJTy4YE€HHOTO
yCTpOICTBA) HOJKIIIOYEHHOTO K 3ampoca
MIOCIIE0BATENIBHOM
WU IPYTOHN JTMHUH
JTAaHHBIX
I'ne

- Transaction ldentifier — mopsinkoBbIit HOMep 3anpoca Kinenra;
- Protocol Identifier — ucnions3yercs s unenrudukamn MODBUS npoTokosia B pa3HbIX CeTsX;

- Length — cuetuwnk Gaiit epemaBaeMoro makera HauuHas ¢ moist Unit Identifier;

- Unit Identifier — naenTrdukarop 3amnpammBaeMoro ycTpoicTBa HCIOIb3yEMBbIH B
nocienoBatensHoM kanate MODBUS. /lanHoe niosie mpuMeHseTCsl ISt JIOCTYTIa K YCTPOWCTBaM
OIKITIOUEHHBIM Yepe3 muto3 Ethernet/mocienosarensusiii kanam MODBUS. B nipeo6pazosarensx AET ato
TI0JIE COOTBETCTBYET aJIpecy yCTPOUCTBA.

2.2 Koa ¢ynkuuu

B mone «Kox ¢yHKumm» mnepemaercss KOA 3alpamiBacMOl (YHKIMHM COOTBETCTBYIOIIMH KOJam
¢yHkwmii coriacuo nporokoiay MODBUS-RTU. Onucanue npotokoJia MPUBEACHO B MPUIIOKEHUN A.
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2.3 JlaHHbBIE

[Tone nannbix popmupyercs cornacuo nporokory MODBUS-RTU. Onucanue mpoTokosia IpuBeIecHO
B IIPUJIOKEHUH A.

2.4 JnemeHT NaHHBIX poTokoJa (PDU)

IToe «Kox dyaxmmm» u mone «Jlanapie» 0ObEIUHEHBI B 3JIEMEHT JAaHHBIX MMPOTOKOJA OOIIHMA s
MODBUS TCP/IP u MODBUS-RTU, MODBUS-ASCII.

MBAP 3aronoBok coBmectHo ¢ PDU o6pazyer ADU nepenaBaembiii mo crexy npotokoios TCP/IP.
3 Crpykrypa creka nporokossa MODBUS TCP/IP B cern Ethernet

Crpykrypa creka npotokora MODBUS TCP/IP B cetu Ethernet, B cootBerctBuu ¢ momeinsio (OSI)
MpHBeEJicHa B TaduIe 2.

Tabnuna 2

YpoBeHb

[TpuxnagHo ADU

IIpencraBnenust -

CeaHCOBBIN -

TparcniopTHBIH TCP (nmopt 502)

CereBoit IP

KanansHbIit 802.3 (Ethernet)

Duznyeckuil DKpaHUPOBaHHAS U HEAKPAHUPOBAHHAS BUTAs Mapa
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Ipunoxenune A

IIporokos ungopmanuonnoro oomMmena MODBUS-RTU
A.l Pexxum RTU

IIpu wucnomp3oBarnmm RTU - pexnMa KaXaelid OalT coOOMIEHWS COMEPKHT ABa 4-X OWTHBIX
HICCTHAAIATEPUYHBIX YUCIIA.
Kaxnoe cooOmienue nepeaaeTcss HEMPEPhIBHBIM OTOKOM.

®dopmar kaxaoro 6aiita B RTU-pexknme:

Cucrema KOTUPOBKH:  8-MM OMTHas ABOMYHAs, IiecTHaamarepuynas 0- 9, A - F
JIBe mrectHaAIaTepUUYHBIE ITUGPHI COACPIKATCA B KaKIOM 8-MH OWTHOM Oaiite
COO0O0IIIeHUSI.

Hasznauenue Our:
1 cTapTOBBIi OUT
8 OUT JaHHBIX, MIIAJIIIAM 3HAYAILTUM Pa3psiioM BIEpe
1 6uT mapurera; HeT OMTA MApUTETA
1 cTOMOBHIIA OUT, €CITH €CTh MAPUTET; 2 CTOMOBBIX OMTA, €CITH HET MapUTETa

KoHnTposbHas cymma: Cyclical Redundancy Check (CRC). Ilpu pabore B CTeKe MNpOTOKOJA
MODBUS TCP/IP koHTpoOJibHas CyMMa HE HCIOJIb3yETCH.

A.2 Coaep:xxanne MODBUS coo0menust

A.2.1 B RTU- pexume cooOlIeHEe HAYMHASTCS ¢ MHTEPBajia THITUHBI PABHOTO BPEMEHU IMEepeaadu
3.5 CUMBOJIOB IIpU JaHHOM CKOPOCTH Nepenadyu B cetu. IIepBrIM monem nepegaercs aipec yCTpOUCTBa.

Bermen 3a mocnegHMM  mepefaBaeMbIM  CHMBOJOM — TaKKe  CIENyeT HMHTEpBal  THIIMHBL
MPOJIOJDKUTENILHOCTHIO He MeHee 3.5 cumBoioB. HoBoe cooOleHre A0KHO HaYMHATBCS HE PaHbIIe 3TOTO
WHTEpBaa.

Takum 06pa3oM, ecii HOBOE COOOILIEHUE HAUYHETCs PaHblle HHTEpBaJla JJIUTEIBHOCTBIO 3.5 CUMBOJIA,
NPUHUMAIOLIEe YCTPOICTBO BOCHPUMET €ro Kak MPOJOJDKEHHE Mpelblayliero coodmenus. B atom ciryuae
yCTaHABIMBACTCS OINMMOKA, TaK Kak OyJeT HEecOBMaJECHHE KOHTPOJBHBIX CyMM. THIHYHBIH (peiim
COOOIIEeHNs MMOKa3aH Ha pUcyHke A.1.

Crapr Anpec OyHKIHS JanHble CRC Konen
T1-T2-T3-T4 8 our 8 our N x 8 our 16 Gut T1-T2-T3-T4
Pucynok A.1

A.2.2 Coneprkanue agpecHOro oIS

AnpecHoe nonie dpeiiMa conepkut 8 Out. J1omycTUMBIH aapec repeadn HaXOJUTCs B THAMa30He
0 - 247. KaxxnoMy OJYMHEHHOMY YCTPOMCTBY IMPUCBAaUBAETCS ajpec B mpeaenax ot 1 mo 247.

Anpec 0 ucnonp3yercsd AJis IMIHPOKOBELIATENbHONW IEpeAayun, €ro paclo3HaeT KaKIoe YCTPOMCTBO.
Korma MODBUS npoTokoi uemois3yeTcs: Ha 0ojiee BRICOKOM YPOBHE CETH, IMTMPOKOBEIIaTeIbHas Iepeaada
MOJKET HE MOJAEP>KUBATHCS I MOKET OBITh peajr30BaHa APyrUMH METOAAMH.

A.2.3 Conepxanue 1mosist yHKIHH

[one ¢pyaximu ppeiima conepsxut 8 6ut. luanaszon yncia ot 1 1o 255.

Korna momunHeHHBIH OTBEYaeT TIABHOMY, OH HCHOJNB3YeT MOJie Koja (QYHKUUH Ui (QUKCAIUU
omnOku. B ciiyyae HOpMalbHOrO OTBETa MOJYMHEHHBIA MOBTOPSIET OPUTMHAIBHBIA Kox ¢yHkumu. Ecimu
MMeEeT MECTO OLIMOKa, BO3BpaIIaeTcs KoA (PYHKLIMH C YyCTAaHOBJIEHHBIM B 1 cTapmmm OUTOM.
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Hampumep, cooOlieHHe OT TJIaBHOTO MOMYMHEHHOMY - MPOYHTATh TPYIITYy PETHCTPOB, HMEET
CIEeIYFOIIUN KO (DyHKITUH:

0000 0100 (04 hex)

Eciv moTuyrHEeHHBIH BRIIOIHMII 3aTpeOOBaHHOE IeHCTBUE Oe3 OIIMOKH, OH BO3BpAIlaeT TAKOW XKe KOJI.
Ecnu umeet mecto ommbka, To OH BO3BpallacT:

1000 0100 (84 hex)

B nobasnenue k u3MeHEHUIO KoJia GYHKIIUH, IOTYMHEHHBIA pa3MelacT B 1MoJIe JAHHBIX YHUKATbHBIN
KOJI, KOTOPBI¥ TOBOPHT IJIABHOMY, KaKast IMEHHO OIITHOKA MPOH30IILIA, WK MprduHy omuoku (Cum. 1. A.3.4).

A.2.4 ConeprkaHue OIS TaHHBIX

[lome nmaHHBIX B COOOIIEHWH OT TJIABHOTO K TMOMYMHCHHOMY COJICPXHUT JOMOJHUTEIHHYIO
nH(pOpMaIIo, KoTopas HeoOXoauMa MOTIMHEHHOMY JUIsl BBIIOJHEHHS yKa3aHHOW (pyHKmnu. OHO MOXET
COJICPIKATh aJIpeca PETUCTPOB MM BBIXOOB, X KOJIMYECTBO, CYCTUUK TIepeIaBacMbIX OaliTOB TaHHBIX.

Hampumep, eciu TiaBHBIA 3ampaiivBacT y TMOAYUHCHHOTO MPOYHMTATh TPYIITy PErHCTPOB (KO
¢ynxmwm 04), moe JaHHBIX COAEPKUT aApec HAYaNbHOTO PETUCTPA U KOITUIECTBO PETHCTPOB.

A.2.5 ConepxaHue 1oJisi KOHTPOJILHON CYMMBI

A.2.5.1 B MODBUS cetsx paboratomux B RTU - pexumMe moire KOHTPOIEHOW CYMMBI COIEPIKUAT
16-tu 6utoByto BenmuuHy. KoHTponbHas cymMa siBisieTcs: pe3yiabTatoM Beramcienus: Cyclical Redundancy
Check (CRC), caenanHOro HaJl COAESPIKUMBIM COOOIICHUS.

CRC nobasinsercst K COOOIICHHUIO MTOCIEAHIM TTOJIEM MIIAAIINM OaWTOM BIIEpe/.

A.2.5.2 TIpu pabore B creke nmporokoia MODBUS TCP/IP koHTposbHAS CyMMa HE UCTIOIB3YETCS.

A.2.6 ®opmar nepenayu CUMBOJIOB

A.2.6.1 Ilepenaya cUMBOJIOB UET MIIAAIIMM OMTOM BIEpE, Kak MOKa3aHo Ha pUcyHKax A.2, A.3.

| crapr | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | maputer | crom

Pucynok A.2. RTU ¢peiim ¢ KOHTpOJIEM YETHOCTH

| crapr | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | cron cron

Pucynok A.3. RTU ¢peiim 6e3 KOHTPOIIS YETHOCTH

[Ipumeyanue — Bo3MOXXHO MCHOJIB30BAaHUE OHOTO CTON-OMTa Oe3 OHMTa MmapuTeTa - yCTaHABIMBACTCS
npy KOHQUTYPUPOBAHUH MPeoOpa3zoBaTels.

A.2.7 MeTtonapl KOHTPOJISI OIITHO0K

A.2.7.1 CraapaptHas MODBUS cerp wucmonbs3dyer 1Ba MeETOJla KOHTPOJS OIIMOOK: KOHTPOJIb
naputera (even/odd) u koHTpodbHas cymma. OOe 3TH NPOBEPKU T'€HEPUPYIOTCS B TOJOBHOM YCTpOICTBE.
[MogunHeHHOE YCTPOWCTBO MpOBEpSET KaXIbli OaWT M Bce cooOlleHWe B Tpolecce mpueMa. Ecim
MTOYMHEHHBIN 00HAPYKWII OMIMOKY Nepead, TO OH He (OpMUpPYET OTBET TJIaBHOMY. B cirydae oTcyTcTBUs
omnOOoK npuéMa JaHHBIX MOAYMHEHHOE YCTPOUCTBO (IIpeoOpa3oBaTelib) HAUMHACT Mepeady He Mo3/1Hee
15 mMc oT MOMeHTa 3aBepiIeHHs TPHEMA JaHHBIX OT TOJIOBHOTO YCTPOMCTBA.

A.2.7.2 Konrponp napurera
[lonp30Barenb MOXET KOH(OUTYPUPOBATh yCTPOICTBA HA MPOBEPKY YETHOT'O MIIM HEYETHOTO MapHUTETa
(even/odd).
Hanpumep, 8 6ut RTU-pexuma comepikat ciaeayonryo HHGOpMaIHtio:
1100 0101
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O01ee KoaruecTBO equHuIl - 4. Ecnu ucmonb3yeTcs YeTHBIN NapuTeT, TO OUT mapuTeTa OyIeT paBeH
0, u oOIee KOJIMYECTBO CIUHMII OYACT MO-TIPEKHEMY YCTHBIM YHUCIOM. ECITM MCIONB3yeTcs HEYeTHBIN
MapuTeT, TO OWUT mapurera OyneT paBeH 1, Toraa oOlmee KOJMYECTBO €IWHUI] BMECTe C OMTOM MapureTa
OyzeT paBHO 5, T.€. HEUETHOMY YHUCITY.

A.2.7.3 Konrponbras cymma CRC

A.2.7.3.1 Konrponbnas cymma CRC cocrour u3 nByx OaiiT. KoHTposibHas cymMMma BBIYHCISIETCS
MEepealoINM YCTPOHCTBOM M J00aBIAeTCs B KOHel coobmeHus. [IpuHnMaromiee ycTpoiCTBO BBIYUCIISET
KOHTPOJIBHYIO CYMMY B TIpoIiecce mpueMa 1 cpaBHuBaeT ee ¢ mosieM CRC npuasITOr0 Co0oOIeHms.

CYeTynK KOHTPOJIBHOW CYMMBI MpeaBapuTenbHO HHHUIManu3upyercs uuciom FFFF hex. Toxpko
BOCEMb OUT JAaHHBIX MCIOJB3YIOTCS IS BBIYHCICHUS! KOHTPOoJdbHOH cymMmmbl CRC. Crapt u cTon OUTHI, OUT
TIAPUTETA, ECITH OH UCIIONB3YETCs, HE YUUTHIBAIOTCS B KOHTPOJIBHOM CyMMe.

Bo Bpems rereparun CRC kaxnpiit 6aiT coobmenus cknaapiBaetes no MCKIIIOUAIOIIEMY WUJIN
C TEKYLIUM COACPKUMBIM PETUCTpa KOHTPOJIBHON CyMMEBI. Pe3ynbTar caBuraeTcsi B HapaBiIeHUH MIIAALIETO
Oura, C 3amoJHEHWEM HylneM crapiiero Outa. Ecmm wmmagmumit Out paBeH 1, TO TpPOM3BOIUTCS
NCKIIIOYAIOIIEE WJIN comepXKUMOro perucrpa KOHTPOJIBHOW CYMMBI U OIpeAesieHHOro yucna. Ecmu
mianmmii out pasex 0, To UCKJIFOUAROUIEE WJIN ve aenaetcs.

[Ipouecc caBura moBTOpsieTcs Bocemb pas. Ilocne mocnennero (BOCHbMOr0) CABUTA, CICAYIOMIMA OailT
CKIIQ/IBIBAETCA C TEKYIIeH BEIMYMHOW pErucTpa KOHTPOJBHON CyMMBI, W TPOIlECC CABHTa TOBTOPSETCS
BOCEMb pa3 Kak onucaHo Beile. KoHeuHoe cojiep)kaHue perucTpa u ecTh KoHTposbHas cymma CRC.

A.2.7.3.2 Anroputm rereparun CRC:

1) 16-tu GuTHBIH perucTp 3arpyxaercs uncioMm FFFF hex (Bce 1), u ucrnionb3yeTcs ganee Kak perucTp
CRC.

2) llepsorii Oaiitr coobmenms ckianbiBaercs 1o MCKIIIOYAIOIIEMY WIIM ¢ comepXUMbIM
peructpa CRC. PesynbraT nomemaercs B peructp CRC.

3) Peructp CRC capuraercs BhmpaBo (B HamlpaBieHMHM Miaiiiero Ourta) Ha 1 Out, crapmuii Out
3amnonHsaercs 0.

4) Eciu mmagmmii 6ut 0: moBTOpsietcs miar 3 (CIBur).

Ecim wmmapmuiét 6wt 1: npenmaercs omepanus MCKIIIOYAIOIIEE WJIM peructpa CRC wu
nonuHoMHaNbHOTO yncia AOO1 hex.

5) llaru 3 u 4 MOBTOPSIFOTCS BOCEMB Pas3.

6) [loBTOpSIOTCS IIaru co BTOPOTO IO ISTHIM ISl ClIeAyromero 6aita cooOmmeHust. OTo MOBTOPSAETCA
JI0 TEX TI0p, TMOoKa Bce OAaNTHI coo0meHus He OyayT 00paboTaHbI.

7) ®unanbHOE conepxanue peructpa CRC u ecTb KOHTPOJIBHAS CyMMa.

A.2.7.3.3 Pasmemienne CRC B cooOmieHnu:
ITpu nepenave 16 Out kouTpoabHON cymMMbl CRC B cooOIieHnn, CHavaa nepeacTcst MIaamui 0anT,
3areM crapmmid. [Ipumep cooOmenus misa 3aueHnst CRC pasnoit 1241 hex npuseneH Ha pucyHke A.4.

} B . . ., | Mn |Cr.
Anpec | @ynknus | Cuerduk 6aiit | baiitr | baiitr | baiit | baiit CRC | CRC
41 12

Pucynok A.4
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A.3 lloanep:xuBaeMsble MpeodpasoBaTtesieM (PyHKINH

A.3.1 IlognepxxrBaeMbie ipeoOpazoBaTeneM (pyHKIIMU MpUBEACHEI B Ta0mmie A.1l.

Tabmuma A.1
Kon ¢pynknmm Ornrcanne Urenune/3anmch, MAKCUMAIILHOE KOJIMIECTBO PETHCTPOB
04 UteHue U3 perucTpoB 100/100 peructpos
3anuce TaHHBIX B
16 MOCIIEI0BATEIIEHOCTD 100/100 perucTpos
pErUCTpoOB

A.3.2 YteHue u3 perucTpos

A32.1 Oyskuusa
npeoOpa3oBaTes.

«Ytenne

nus3

PETUCTPOB»  HUCIOJB3YETCA JII  CUHUTBIBAHHSA  PETUCTPOB

A.3.2.2 3ampoc coaepKUT HOMEp HaYaJIbHOTO PETUCTPA U KOJIMYECTBO PETUCTPOB JAJIS UTEHUS.

IIpumep

3anpoc s urenus peructpa 0007h ¢ mogurHEHHOTO ycTpoicTBa 1

3amnpoc
Nwms monst

IIpumep

(Hex)

AJlpec TOTIMHEHHOTO

OyHKIUA

HauaneHslii agpec cT.
Hauanpenslii anpec Mi.
Kon-Bo peructpos cr.
Kon-Bo peructpon mi.
KontponbsHas cymma

01
04
00
07
00
01

A.3.2.3 JlaHHBIE PETUCTPOB B OTBETE MEepPEAArOTC Kak /Ba Oaifita Ha peructp. [yis kaxkgoro perucrpa
NePBBIN OANUT CONIEPKUT CTapIINe OUTHI, BTOPOI OAWT CONEPIKUT MITAJIIINE OHUTHI.
3a oy1HO oOpartenne MoxeT cunThiBathes 10 200 OGaiit. OTBET naercs, KOor/a Bce IaHHbIE YKOMIUICKTOBAHEL.

[Ipumep

OtBer Ha 3ampoc, npeAcTaBleHHbIH B A.3.2.2

OTtBeT
Nms nonsa

(Hex)

AJnpec TOTIMHEHHOTO

DOyHKIUA

CueTunk Oaift
Hannste (peructp 0
Hannsre (peructp 0

007h) cr.
007h) mur.

KontponbHas cymma

01
04

[Ipumep

A.3.3 3amuch JaHHBIX B MOCIIEI0BATENLHOCTD PETHCTPOB

A.3.3.1 OyHKIMA «3amuch JAaHHBIX B MOCJEIOBATEIHLHOCTh PETHUCTPOB» HCHONB3YETCS JUISl 3aIlUCH

JAHHBIX B PETUCTPHI TpeoOpazoBaTes.

A.3.3.2 3anpoc coaepKUT HOMEpP HAYaJbHOTO PETrUCTpa, KOJIMYECTBO PETMCTPOB, CUETUYMK OalT U

CaMHM JaHHBIC IJId 3allMCH.



47113964.505100.054-01 90 03-4

IIpumep
3amuck TeKyIero BpeMeHn (CHHXPOHU3AIIMSI 4aCOB Mpeo0pa3oBarers)
3anpoc
WM nonst IIpumep
(Hex)

Anpec MOTYMHEHHOTO 01
OyHKIHA 10
HauansHsrif agpec cT. 00
HauaneHelii agpec MiL 1B
Kon-Bo perucrtpos cT. 00
Koi-Bo peructpos mi. 03

Cyerymk Gait 07
[ansnsle cT. 06 (MUIUTHCEKYH/IBI )
JlaHHBIE MIL. 1A
JlaHHBIE CT. 08 (gacer)
[annsie mi. 27 (MHHYTBI)
HannbIe cT. 07 (ronm)
Jlannsre 0A (mecs)
JlaHHBIC ML BA (IHU HeneNH : THU MecsIa)

KoHntponbsHasg cymma --

A.3.3.3 HopManbHBII OTBET CONEPXKUT alipec MOTIMHEHHOTO, KO (DYHKITNH, HAYallbHBINA a/Ipec, U
KOJINYECTBO PETUCTPOB.

IIpumep

OTBeT Ha 3a1poc, mpeAcTaBIeHHbIH B A.3.3.2

OTBeT
Nms nons ITpumep
(Hex)

AJnpec TOTIMHEHHOTO 01
OyHKIHS 10
HauansHslii agpec cT. 00
HauanbHslit agpec mit. 1B
Kon-Bo peructpos cT. 00
Koun-Bo peructpos mir. 03

KontponbeHas cymma --
A.3.4 Coobenust 00 ommoOkax

A.3.4.1 Criucok KoJIOB OIIMOOK MPHUBEICH B Ta0uie A.2.

Tabmuma A.2

Kox | Hassauue ommoku Onucanue

1 Henomyctumas ¢yHKims 3anpammBaeMast GyHKIHSI HE TIOJIEPKUBACTCS BEIOMBIM
YCTPOUCTBOM

2 Henonyctumslii aipec JaHHBIX [Tonydennslii anpec JaHHBIX HE JAOIYCTUM JIJIs1 BEJIOMOIO
YCTpOMCTBa

3 Henonyctumoe 3HaueHue TaHHBIX [Tony4yeHHsle 3HaUCHUSA JAaHHBIX HE HOMYCTUMBI JJIs
BEJIOMOT'0 YCTPOICTBa

4 OmmOKa mpy BBIIOJTHEHNH 3a1poca
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A.4 Peructpsl npeodpasoBartes

A.4.1 Anpeca perucTpoB, yCTaHaBIMBAEMbIC 10 YMOITYAHHIO, TIPUBENICHBI B Tabmwvie A.3.

Tabmuna A.3

Wwmst peructpa Anpec Urenne/3ammchy | [Ipumedanmue
JleficTBytoree 3HaueHue Hanpspkerns daser A (Ua) 0x0000 +/-
JleticTBytoniee 3HaueHue Hanpspkerus ¢aser B (Ub) 0x0001 +/-
JleiicTBytoriee 3HaueHue Hampsbkerus ¢assl C (UC) 0x0002 +/-
JleiicTByI011Iee 3HAYCHNE HAITPSDKCHUS HYJICBOU 0x0003 +/-
nocienoBareapHocTr (UO)

JleiicTByroriee 3HaueHne cuibl Toka (aser A (1a) 0x0004 +/-
JleiicTBytoriee 3HaueHre cuibl Toka (asel B (Ib) 0x0005 +/-
JeiicTBytoree 3HaueHre cuibl Toka daser C (I¢) 0x0006 +/-
JlelicTBytoliee 3HaUCHUE CHITBI TOKA HYJIEBOU 0x0007 +/-
mocaexobarensHocTH (10)

JleiicTByroree 3HaueHre MexaydasHoro Hanpspkenus (Uab) 0x0008 +/-
JleiicTByroree 3HaueHre MexaydasHoro Hanpspkenus (Ubc) 0x0009 +/-
JleficTByroriee 3HaueHre Mex 1y dasHoro Hanpsokenus (Uca) 0x000A +/-
AxTHBHast MOIITHOCTH (a3bl A (Pa) 0x000B +/-
AxTHBHas MOIIHOCTH ¢a3bl B (Pb) 0x000C +/-
AxTuBHas MotHOCTb ¢asbl C (PC) 0x000D +/-
AKTHBHasi MOIIHOCTh TpeXx(a3Hoii cuctemsl (P) 0x000E +/-
PeaktuBHas MomHOCTh (aser A (Qa) 0x000F +/-
PeaktuBHas MoiHOCTh daser B (Qb) 0x0010 +/-
PeaktuBHas momrHocTh dasel C (QC) 0x0011 +/-
PeakTuBHas MOITHOCTB TpexdasHoii cuctemsl (Q) 0x0012 +/-
ITonuast motHOCTH (hasel A (Sa) 0x0013 +/-
ITonuast morHOCTH (hasel B (Sh) 0x0014 +/-
IMosnuast monHOCTH (hassl C (Sc) 0x0015 +/-
[TonHast MoIIHOCTH Tpex(a3Hoit cucTeMsl (S) 0x0016 +/-
PeaktuBHas MoirHoOcTh (a3l A (Qfa) 0x0017 +/-
PeaktuBHas MorHocTh (aser B (Qfb) 0x0018 +/-
PeaktuHas moiHOCTh (aser C (Qfc) 0x0019 +/-
Yacrora (f) 0x001A +/-
Cpennee 3Hauenue ¢asubix HanpspkeHuid (U ¢ . cp) 0x001B +/-
Cpennee 3HaueHue cuiibl (a3Hbix TOkoB (I cp) 0x001C +/-
Cpennee 3HaueHne MexnaydasHsix Hanpsoxenud (U cp ) 0x001D +/-
Bpewms (tms) 0x001E +/+
Bpewms (thm) 0x001F +/+
Bpews (tmd) 0x0020 Ot RTC
Bpewms (ty) 0x0021 +/+

[Ipumeuanus

1 Anmpeca perucTpoB MOTYT OBITH U3MEHEHHI B aapecHoM mpocTpanctse oT 0x0000 no OxFFFF
C MOMOIIBIO TIporpaMMel «SetComplex 3.2» mpu KoHGHUTypHpOBaHUH TIPE0OpA30BATENS.

2 INporpamma «SetComplex 3.2» BXOAUT B KOMIUIEKT ITOCTaBKH MPeoOpa3oBaTels.

3 Jlns BpeMeHU NIPUMEHEHBI CIeayIoUIe 0003HAYEeHUS:
tms — MWJLIMCEKYH/BL,
thm — CTapIunil OalT - yacel; MIAAMIMNA OalT - MUHYTHI;
tmd — crapmmit OaiiT - mecsu; muaamumii 6aWT - mHM Hemenu 1...7 (3 crapmmx Owura );
man mecsma 1...31 (5 mumagmux  6uT);
ty — crapmmii Oait - Bcerma 0; muammmii OadT — rox .
[To ymomuanuto B mpeoOpa3oBaTeie ycraHOBieHO Bpemsi mo ['punBnuy (GMT).
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4 Peructpel Bpemenu tmd u ty MoryT ObITh OOBCAMHEHBI B OJHH peructp ty mpu

KOH(UTypHpOBaHUH TpeodpazoBaTensi ¢ MOMOIIbI0 HporpamMmbl «SetComplex 3.2».

Hns storo pasmep peructpa ty HeoOXOAMMO YCTAaHOBHTH paBHBIM TpeMm Oailitam (crapmmii
OaliT —roa; BTOpOM OaliT — Mecsi, Miuamamui OadWt - gHU Henmenw 1...7 (3 crapmux Outa ); THU

mecsia 1...31 (5 maaammx  Our).
5 Onmus RTC — mammune B ipeoGpasosareste yaco peansaoro Bpemen (Real Time Clock).
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