NMPEOBPA30BATENIb U3MEPUTEJIbHbIN
AE
MpoTokon nHcgpopmaLuMoHHOro oomeHa
Yactb 1. MODBUS-RTU, MODBUS-ASCII
643.AEMJ1.00124-01 90 08-1



643.AEMJ1.00124-01 90 08-1

1 OCHOBHbI€ NOJIOXeHUA

1.1 Hacrtoswun [OKyMEHT pacnpocTpaHsaeTcs Ha npeobpasoBaTenb MaMepuTenbHbii AE
(nanee — npeobpasoBaTtenb), NpeaHasHaJYeHHbIA ANS U3MEpPEeHus napameTpoB MOCTOAHHOIO U
nepeMeHHoOro Toka W npeobpa3oBaHUA pe3ynbTaToOB U3MEpPEeHWss B aHanoroBble BbIXOAHbIE
CurHanbl MOCTOSIHHOrO TOKa W B UU(pPOBblE BbIXOAHbIE CUrHanNbl ANs nepedadn AaHHbIX Mo
uHTepdency RS-485, a Takke Ha npeobpasoBaTefnlb NEPEMEHHOIO TOKa namepuTenbHbin AE842
moandukaumm AE842MB nnn AE842MC, B npedenax AaHHOro JOKYMEHTa paccMaTpmBaemoro Kak
Moandukaumna AE842M.

MpeobpasoBaTenb M3roTaBnMBaeTCa CneayroLmnx Mogmdukaummn:

- NpeobpasoBartesib NePEMEHHOIO TOKa N3MepuTenbHbIn AE854;

- Npeobpa3oBaTerb HAMNPSKEHNsSI NEPEMEHHOIO ToKa U3MepuTenbHbii AE855;

- Nnpeobpa3soBaTterb HanNpsKeHUs1 NOCTOSAHHOIO TOKa n3amepuTernbHbii AE856;

- NnpeobpasoBaTesb HaNPsPKeEHMsS NOCTOSAHHOIO TOoKa nameputenbHbii AE857;

- npeobpasoBaTtesib NOCTOSTHHOIO ToKa namepuTenbHbin AE875;

- NnpeobpasoBaTtenb HanpsbkeHns TpexdasHoro Toka AE3855;

- Npeobpa3oBaTesib HaNPsPKEHUs MOCTOsIHHOIO Toka AE3857;

- Npeobpas3oBaTenb HanpsiXkeHus TpexdasHoro Toka AE4855.

1.2 [MpoTtokon wuHOPMAUMOHHOTO OOMeHa - 3TO OOMEH AaHHbIMU Mexay Beaywum u
BeOOMbIM ycTponcTBamu. Bepgyuiee YCTpPOWCTBO ynpaBndeT BCeW NocrnegoBaTesibHOM
AEeATENbHOCTbIO NyTeM M3bmpaTenbHOro onpoca OL4HOMO WM HECKOSbKMX BEOOMbIX YCTPOWCTB.
lMpoTokon gonyckaeT OgHO Bedyllee YCTPOUCTBO M 0 247 BeAOMbIX YCTPOWCTB Ha 0OLLEN NUHUM.
Kaxxgomy ycTpoOWCTBY MNpucBamBaeTcs agpec, 4tobbl oTnnyaTb €ro OT APYrMX MOAKMHYEHHbIX
YCTPOWCTB.

YCTponcTBa COEOMHAKTCS, UCMONb3YS TEXHOSOIMIO «MaBHbIN/NOSYNHEHHBIA», MPU KOTOPOWN
TOMbKO OOHO YCTPOMCTBO (FNaBHbIN) MOXET MHUUMMPOBATL nepeaady (caenartb 3anpoc). Opyrue
YCTpONCTBa (MOAYMHEHHbIE) nepedarT 3anpalluBaemble rMaBHbIM YCTPOMCTBOM [aHHblE UMK
NPOM3BOAAT 3anpallnBaemMble ENCTBUSA. TUNMYHOE rMaBHOE YCTPOWCTBO - KOHTPONEpP BEPXHEro
YPOBHS. TUNU4YHOE MOAYMHEHHOE YCTPONCTBO — Npeobpa3oBaTersb.

[MaBHbLIN MOXET agpecoBaTbCA K WHAMBUAOYaNbHOMY MOAYUHEHHOMY UMW  MOXET
MHULUMMPOBATL LUMPOKYD nepeaady coobLieHns Ha Bce nogynHeHHble ycTponcTtea. lNogynHeHHoe
YCTPOMCTBO BO3BpaLLaeT coobLieHne B OTBET Ha 3anpoc, agpecyembli UMeHHO emy. OTBEThI He
BO3BpaLLAOTCS NpUW LUMPOKOBELLATENbHOM 3anpoce OT rMaBHOro.

1.3 Wcnonbayetca gea pexuma nepefadun: ASCIl n RTU (cooTBETCTBEHHO NPOTOKONbI
obmeHa MODBUS - ASCIl, MODBUS - RTU). MNonb3oBaTenb BbibMpaeT HEOOXOOAUMbIV pPexXuMm
BMECTe C OpyrMMmu napameTpamu (CKOpPOCTb nepefadn, pexum naputetra u T.4.) BO BpeMms
KOHUIypUpOBaHNA Kaxxgoro npeobpasosarens.
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2 Pexxum ASCII

2.1 MNpu uncnonb3oBaHun ASCIl-pexxuma kaxgbii 6anT cooblieHus nepenaeTcsa Kak OBa
ASCII-cnmBona. aBHoOe npenMMyLLEecTBO 3TOro crnocoba - Bpemsi Mexay nepegadert CUMBOJIOB
MOXeT ObITb 40 1 ¢ 6€3 BO3HMKHOBEHMSA OLLIMOOK Npu nepegade.

dopwmar kaxgoro 6anta B ASCll-pexmnme:

Cuctema koguposku: LWectHaguaTtepunyHas, ASCll-cumBonbl 0 -9, A-F
HasHaueHune 6uT:
1 cTapToBbLIN OUT
7 OVT gaHHbIX, MIaawmm 6utom Bnepeq
1 6wt napuTeTa; HeT bMTa napuTeTa
1 cTONOBLIN GUT, ecnN eCTb NAPUTET; 2 CTOMNOBLIX BKUTa, ecnn HET napuTeTa

KoHTponbHas cymma:  Longitudinal Redundancy Chek (LRC)

3 Pexxum RTU

3.1 Mpwn ucnone3doBaHnn RTU-pexnma kaxgbii 6ant coobLlueHns cogepxut asa 4-x OUTHbIX
LUecTHagLuaTePUYHbIX YMcna.
Kaxpoe coobLieHne nepegaeTca HenpepbIiBHbIM MOTOKOM.

dopmart kaxgoro 6anta B RTU-pexnme:

Cuctema KoaupoBku: BoOCbMWOUTHaA pgBouvHas. B kaxgom BocbMMOMTHOM GawnTte
Ccoo0LEeHNs coaepkaTtcs ABe LWecTHaauaTepuyHble umdpsbl.

HasHaueHune 6uT:
1 cTapToBLIN OUT
8 OuT gaHHbIX, MNaALWMM 3HaYaLWmMMm paspsaom Brnepen
1 6uT napuTeTa; HeT bMTa napuTeTa
1 cTOMNOBLIN BUT, ecn ecTb NAPUTET; 2 CTOMNOBLIX BKUTa, ecnn HET NapuTeTa

KoHTponbHas cymma: Cyclical Redundancy Check (CRC)
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4 CopepxaHne MODBUS coobuweHus

4.1 ASCII cbpeim

4.1.1 B ASCIl-pexnme coobuieHne HaumHaetca ¢ "geoetoums” (":" - ASCII 3A hex) u
3aKkaH4MBaEeTCH nocrnenoBaTenbHOCTLIO "BO3BpaT KapeTku - nepeog cTpokn” (CRLF - ASCII 0D u
OA hex).

Jonyctumble cumBONbl ANS Nepedayn - 3TO LWecTHaguaTepudHble umdpsl 0 - 9, A - F.
MOHWUTOpbI YCTPOWCTB, HaAXOOALMNXCA B CETU, HEMPEpPbIBHO OTCMAEXMBaKOT CMMBOM "ABoeToume".
Korga oH NpuHAT, Kaxkgoe yCTPOWCTBO AekoaupyeT criegytoee nosne coobuieHuns (none agpeca) u
T.0.

WHTepBan mexay cumBonammu coobuieHns He gormkeH npesblwatb 1 c¢. Ecnu wnHTepsan
fOonblle, TO MpMHMMAlOLWEE YCTPOMCTBO pacrno3HaeT 9TO Kak OoWwubky. TunuyHbin dopenm
CcoobLLEHNS MOKa3aH Ha pUcyHke 1.

Crapt Anpec DyHKLMS [aHHble LRC KoHel,
2 CR
1 cum (") 2 cum 2 cum N cum 2 cum o {
LF)
PucyHok 1

4.2 RTU ¢peiim

421 B RTU-pexnme cooblieHne HayMHaeTcsi C MHTepBana TULLMHbI PaABHOIMO BPEMEHMU
nepegayn 3,5 CMMBOMOB MpU AaHHOW CKOPOCTU nepedayn B ceTu. lNepBbiM nonem nepenaetcs
agpec ycTponcTsa.

Bcneg 3a nocnegHuM nepedaBaeMblM CUMBOJIOM TakKe CcriedyeT WHTepBan TULLWUHBI
NPOOOINKUTENBHOCTBIO He MeHee 3,5 cumBonoB. HoBoe coobuieHMe OOMKHO HaudMHaTbCA He
paHbLUe 3TOro MHTEpBana.

Taknum obpasom, ecnn HOBoe cooOLLEHME HAYHETCS paHblle MHTepBana AnnTenbHOCTbo 3,5
CMMBOSA, MNpPUHUMAaloLLee YCTPOMCTBO BOCMAPMMET €ro Kak MpoAoSbKeHMe npeablayuwiero
coobuweHnsa. B atom cnydyae YycTaHaBnuBaetcs owubka, Tak Kak OygeT HecoBnageHue
KOHTPOSbHbLIX CyMM.

4.2.2 Tunu4yHbIn bperm coobLLeHnsa nokasaH Ha PUCYHKe 2.

Crapt Anpec dyHKUMS [aHHble CRC KoHnel,
T1-T2-T3-T4 8 out 8 out N x 8 out 16 out T1-T2-T3-T4
PucyHok 2
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4.3 ConepxaHue agpecHoOro nons

4.3.1 AppecHoe none dpenma cogepxut asa cumeorna (ASCIl) wnm 8 out (RTU).
[donyctumbln agpec nepefayn Haxoautca B guanasoHe 0 - 247. Kaxgomy MNOOYUMHEHHOMY
YCTPOWCTBY NpucBamMBaeTcs agpec B npegenax ot 1 oo 247.

Apgpec 0 wucnonb3yeTcss AN LWMPOKOBeLlaTeNnbHOW nepefadn, ero pacnosHaeT Kaxgoe
yctponcteo. Korga MODBUS npoTokon wucnonb3dyetcss Ha 6onee BbICOKOM YpPOBHE ceTw,
LUMpOKOBeLLaTeNbHas nepefaya MOXET He MNoA4epXMBaTbCA WM MOXET OblTb peannsoBaHa
apyrummn metogamu.

4.4 CopepxxaHue nons pyHKLUMN

4.4.1 MNone dyHkumn dbpenma cogepxut gea cumeona (ASCII) nnm 8 6ut (RTU). manasoH
yucna ot 1 go 255.

Korga noguvHeHHbI OTBeYaeT [naBHOMY, OH MWCMonb3yeT none koda qyHKuMmM Aans
dukcaumm owmnbkun. B cnyyae HopManbHOro oTBeTa NOAYMHEHHbIN NMOBTOPSET OPUrMHANbHbLINA KOA
dyHKuMn. Ecnn umeet mMecto owmbka, BO3BpallaeTcsl KOA4 (PYHKUMM C YCTAHOBMEHHbIM B 1
cTapwum 6utom.

Hanpumep, coobuieHrne OT rmaBHOro NOAYMHEHHOMY - MpoYUTaTb rpynny perncTpoe, UMeeT
cneayowmin kog yHKUMK:

0000 0100 (04 hex)

Ecnn noguunHeHHbI BbiNONHMA 3aTpeboBaHHoOe fenctBue 6e3 owmnbkn, OoH BoO3BpalLaeT
Takowm e koa. Ecnu nveet mecTto owwmnbka, To OH BO3BpalLLlaeT:

1000 0100 (84 hex)

B pobaBneHuve Kk M3MeHeHM0 Koga (yHKUMW, NOAYMHEHHBLIN pa3mMellaeT B MNofe AaHHbIX
YHUKaNbHbIAN KOA, KOTOPbIA FOBOPUT fIaBHOMY, Kakasi MMEHHO oOwwmbka npousoLuna, Mnm npuumHy
owwmbkm (Cm. pasgen 6).

4.5 CopgepxxaHue nons AaHHbIX

4.5.1 MNone AaHHbIX B COOBLEHMM OT FNaBHOMO K NOAYNHEHHOMY COAEPXKMUT AOMONHUTENbHYO
MHdopMaLmio, koTopasi Heobxoanma NogYMHEHHOMY AS1S1 BbINONIHEHMS yKa3aHHOW dyHKumMK. OHO
MOXeT cofepXaTb aapeca PEerucTpoB MMM BbIXOOOB, UX KONMUYECTBO, CYETYMK MNepeaaBaeMblxX
0anToB AaHHbIX.

Hanpumep, ecnu rmaBHbIi 3anpaluvMBaeT Yy NOAYMHEHHOIO NpoYMTaTh rpynny perncTpoB (Koa
dyHKUMKM 04), none AaHHbIX COAEPXXNUT aapec HayanbHOro permcTpa U Konm4yecTBo PerncTposB.
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4.6 CopepxaHue nons KOHTPONIbHOW CyMMbI

4.6.1 B MODBUS ceTtax wucnonb3yloTcss gBa MeToda KOHTPons owubok nepegaudu.
CogeprkaHue nonsi KOHTPOSIbHOWM CYMMbI 3aBUCUT OT BblIGpaHHOro cnocoba nepegauu.

4.6.2 Korga ncnonbayetcs ASCII-pexum, none koHTponbHon cyMmbl cogepxut gsa ASCII-
cumBona. KoHTponbHas cymma aBnsieTcs pesynbTatoM BblumcrieHus Longitudinal Redundancy
Check (LRC), coenaHHoro Hag cogep>xmmMmbiM coobLieHus, ucknoyasa ":" n napy CRLF.

4.6.3 Korma wucnonbayetcd RTU-pexum, none KOHTPOMbHOM CyMMbl cogepXuTt 16-Tu
6uToByt0 BenuuuMHy. KoOHTponbHas cymma sBnaeTcs pesynbtatom BbluucneHuss Cyclical
Redundancy Check (CRC), caenaHHOro Hag coaepXmmbiM coobLLeHuns.

CRC pobaensieTcs kK coobLeHUI0 NocnegHnM rnonem mnagwmm 6antom Bnepeq.

4.7 ®opmaTt nepegaym CUMBOSIOB

4.7.1 MNepegaya cMmMBONOB NAeT Mnagwmnm OMTOM Brepea, Kak nokasaHo Ha puUcyHkax 3 — 6.

| cTapT ‘ 1 2 3 ‘ 4 ‘ 5 6 7 naputet | cron

PucyHok 3 — ASCII cbperim ¢ KOHTPONEM YETHOCTHU

| cTapT ‘ 1 2 3 ‘ 4 ‘ 5 6 7 cTon cTon

PucyHok 4 — ASCII cpperim 6e3 KOHTPONS YEeTHOCTH

|CTapT‘ 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ 7 | 8 ‘I‘IapVITeT‘CTOI'I

PucyHok 5 — RTU dpenm ¢ KOHTpONeM YETHOCTH

|CTapT‘1‘2|3|4‘5‘6‘7‘8‘CTOI‘I‘CTOI‘I

PucyHok 6 — RTU cbpeiim 6e3 KOHTponsa YeTHOCTH
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4.8 MeToAbl KOHTPOSS OLWIMOOK

4.8.1 CtangaptHaa MODBUS ceTb ncnonb3yeT ABa mMeToga KOHTPOMSA OWWBOK: KOHTPOIb
naputeta (even/odd) m KoHTponbHas cymma. Obe 3T NPOBEPKM TFEHEPUPYIOTCS B rfaBHOM
ycTpouicTee. NogyYnmHeHHOe YCTPOMCTBO NPoOBepsieT Kaxablh 6anT n Bce coobuieHne B npouecce
npuema. Ecnn noguvMHeHHbin obGHapyxun owunbKy nepegadn, TO OH He dopMupyeT OTBET
rmaBHoMy. B cnyyae oTcyTcTBUMS OWMOOK NpuMémMa [OaHHbIX MOAYMHEHHOE YCTPOWCTBO
(npeobpasoBaTtenb) HayMHaeT nepegady HenosgHee 15 MC OT MOMEHTa 3aBepLUEHMs] NMpUEMa
AaHHbIX OT rOfIOBHOMO YCTPONCTBA.

4.8.2 KoHTposnb naputeTa

Monb3oBaTenb MOXET KOHUrypupoBaTb YCTPOMCTBA HA MPOBEPKY YETHOIO UM HEYETHOrO
naputeTta (even/odd).

Hanpumep, 8 6ut RTU-pexnma cogepxat cneaytoLuyto nHpopmaumto: 1100 0101.

O6wee konunyectBo eauHuy - 4. Ecnu ucnonb3yetcs YeTHbIM naputeT, TO OUT naputeTta
O6ynet paBeH 0, u obliee KONMMYECTBO eauHuL, OyaeT no-npexHemy YeTHbIM uucrnom. Ecnum
NCMNonb3yeTCst HEYETHbIN napuTeT, TO OUT naputeta OyaeT paBeH 1, Toraa obuee KONMMYECTBO
eauHuL BMecTe ¢ buTom naputeTa OyaeT paBHO 5, T.e. HEYETHOMY YKCHy.

4.8.3 KoHTponbHaga cymma LRC

4.8.3.1 MeTog LRC npoBepsieT cogepXaHue coobLleHns, ncknovasa HavyanbHbin cumeon ™"
n napy CRLF.

LRC - ato 1 6anT. LRC BbluMcnsaeTcs nepefatoimMm yCTpoOMCcTBOM 1 aobaBnsieTca B KOHey,
coobuieHuns. lMpuHumatowee yctponcTeo BblumcnaeT LRC B npouecce npuema cooOueHuss u
CpaBHMBaET €ro C KOHTPOSIbHOM CYyMMOW, MPUHATOW OT rnasBHoOro. Ecnu ectb HecoBnageHune, To
nmMeeT MecTo oLimbka.

4.8.3.2 Anroputm reHepaumm LRC:

1) Cnoxutb Bce HGanTbl COOBLLEHNS, UCKMOYaa cTapToBbii cumBon ":" n koHeuvHble CRLF,
cknagplBasi X TaK, 4ToObl NepeHoc oTOpackiBancs.

2) OTHATb nonyuuBlleecs 3HaveHue oT uucra FF(Hex) - 310 gaBnsieTca nepsbiM
OOMNONHEHUEM.

3) MpnbaBnTb K NONYYNBLLUEMYCSI 3HAYEHUNIO 1 - 3TO BTOPOE AOMNOSTHEHME.

4.8.3.3 PaamelleHne LRC B coobLieHuu:

Korga 8-mu 6utHoe none LRC (2 ASCIl cnmBona) nepegaetcsi B COOOLLEHNN, TO CTapLUWNA
cumBon OydeT nepedaH NepBbiM, a 3a HAM - Mnagwun. Mpumep cooblieHns ansa 3HadveHms LRC
61 hex(0110 0001) npnBeaeH Ha pucyHke 7.

CueTyunk Cr. Mn.
O] BanT | Bant | BanT | Bai R LF
Anpec YHKUMS 6aiiT anTt anT anT anTt LRC | LRC C
6 1
PucyHok 7
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4.8.4 KoHTponbHas cymma CRC

4.8.4.1 KonTponbHada cymma CRC coctout ua gsyx 6ant. KoHTponbHasi cymma BblUMCISieTCs
nepegamowmnmM yCTPOMCTBOM M OobGaensieTcss B KOHel cooOuwieHus. [puHuMatouee yCTpOMCTBO
BblYMCNSAET KOHTPOMbHYIO CyMMY B npouecce npuema u cpaBHuBaeT ee ¢ norieM CRC npuHaToro
coo0LLeHns.

CYyeTunKk KOHTPOMBbHOW CyMMbl NpefBapuTernbHO MHUUnanuampyetca uymcnom FFFF hex.
Tonbko BoceMb BUT AaHHLIX UCMOMb3YIOTCA ANSA BblYUCNEHUS KOHTponbHon cymmbl CRC. CtapTt u
cton 6uTtbl, 6UT NapuTeTa, eCnNn OH UCMONb3YETCH, HE YYUTLIBAOTCA B KOHTPOSIbHOM CyMMeE.

Bo Bpemsi reHepauumn CRC kaxabii 6ant coobueHus cknaabisaetcs no MCKMIOYARKLWEMY
UIIN ¢ Tekywmm coaepXuMmbiM pernctpa KOHTPOMbHOM CcyMMbl. PesynbTaT casuraetca B
HanpaeneHuu mnagwero 6uTa, ¢ 3anonHeHMeM Hynem crtapwero 6uta. Ecnu mnagwun 6ut paeseH
1, To npoussoantcsa VCKITKOYHAKOLWLEE WMIIM cogoepXXMMOro perucrpa KOHTPOSTIbHOW CyMMbl W
onpegeneHHoro yucna. Ecnn mnagwwi 6ut paeex 0, To MCKINMKOYAKOLWEE NN He genaeTcs.

Mpouecc casura nosTopsieTcs BoceMb pas. [locrne nocnegHero (BOCbMOro) casura,
cnegywowmn 6anT cknagbliBaeTca C TeKylenW BEeNUYUHOW perncTpa KOHTPOSbHOW CyMMbl, W
npouecc casura NOBTOpPsSieTCS BOCEMb pas Kak onmncaHo Bbiwe. KoHeuHoe coaepkaHue pernctpa
N ecTb KoHTpornbHas cymma CRC.

4.8.4.2 Anroputm reHepaummn CRC:

1) 16-Tn GUTHBIA perncTp 3arpyxaetcs yicnom FFFF hex (Bce 1), n ucnonbsyetcsa ganee
kak pernctp CRC.

2) MepBbin 6ant coobuennsa cknagbiaetca no NCKIMKOYAKOLWEMY UIU ¢ cogepxmMmbim
peructpa CRC. PesynbTtaT nomewaetcs B peructp CRC.

3) Peructp CRC cgBuraetcsa Bnpaso (B HanpaeneHuu mnagwero 6uta) Ha 1 6uT, ctapwmn
ouT 3anonHseTcs 0.

4) Ecnu mnagwwui 6ut 0: noBTOpsieTcs war 3 (CABWr).

Ecnn mnagwun 6ut 1: penaetca onepaums VCKITKOYAKLWEE WIW peructpa CRC wu
nonuHomuaneHoro Yncra A0OO1 hex.

5) Warn 3 n 4 noBTOPAKOTCS BOCEMb pas.

6) lNMoBTOpAOTCS Warn co BTOPOro no NATbIM Ansi cnegytowero 6anta coobuieHnsi. OTo
NMOBTOPSIETCS 4O TEX Nop, noka Bce 6anTtbl coobLueHnsa He 6yayT obpaboTaHbl.

7) ®duHanbHoe cogepxaHne pernctpa CRC n ecTb KOHTpONbHas cyMma.

4.8.4.3 Pasmewenmne CRC B coobLleHuu:

Mpn nepepayve 16 GuT KoHTponbHOoM cymmbl CRC B coobuweHun, cHavana nepenaetcs
mragwui 6anT, 3atem crtapwun. lNpumep coobuweHna ana 3HaveHuss CRC paBHom 1241 hex
npuBeaeH Ha puUcyHke 8.

CueTuuk . . . . Mn. Cr.
Appec | PyHKLMS BaiiT Bbawnt | bant | BanT | Bant CRC | CRC
41 12

PucyHok 8
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5 NoppepxmBaemMble npeobpasoBaTtenemMm PyHKLUMN

5.1 MNopaepxnBaemble NpeobpasoBaTtenem yHKLUUU NPUBEOEHDbI B Tabnuue 1.

Tabnuua 1
Koa doyHKumn OnucaHune YteHune/3anuce,
MaKcuManbHOe KONM4YeCTBO PErMCTPOB
04 YTeHne 13 pernctpos 100/100
3anncb aaHHbIX B
16
nocrneaoBaTenbHOCTb PErMCTPOB 100/100

5.2 YteHue n3 perncTpon

5.2.1 ®yHKuua «YTeHMe un3 perncTpoB» UCMOMbL3YETCA AN CUYUTbIBAHUS pPErmcTpos
npeobpasoBarens.

5.2.2 3anpoc cogepXnt HoOMep HadanbHOro perncTpa n KoNnM4ecTBO PErMCTPOB OIS UTEHUS.

Mpumep — 3anpoc Ons ymeHus pezucmpa 0003h ¢ nod4yuHeHHO20 ycmpolicmea 1

Ums nons 3HayeHue
(Hex)
Adpec nod4uHeHHO020 01
dyHKYUs 04
HavanbHbIlU adpec (cmapwull 6atim) 00
HavanbHbil adpec (Mnadwul 6alim) 03
Kosnuyecmeo peaucmpoes (cmapwuti 6atim) 00
Konuyecmeo peaucmpoe (Mnadwuii 6aiim) 01

KoHmponbHas cymma -

5.2.3 [laHHble perncTtpoB B OTBETE MepenarnTcs Kak Asa GanTta Ha peructp. [Ana kaxgoro
pernctpa nepebii 6anT cogepXXnT cTaplume 6utbl, BTOpon 6anT cogepXuT mnagwmne 6utol.

3a ogHo obpaueHme moxeT cumTbiBaThess Ao 200 6ant. OTBET AaeTcs, korga BCe OaHHble
YKOMMNJIEKTOBAHbI.

lNMpumep — Omeem Ha 3anpoc, npedcmaesieHHbil e 5.2.2

Uwms nons 3HayeHue
(Hex)
Adpec nod4uHeHHO20 o1
dyHKYuUs 04
Cuyemyuk 6atim 02
HanHble pecucmpa 0003h (cmapwul 6aiim) 00
HanHble pecucmpa 0003h (mnadwudi 6aim) 2A

KoHmponbHas cymma -
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5.3 3anucb gaHHbIX B nocnefoBaTesibHOCTb perncrtpoB

5.3.1 ®yHKuMA «3anucb OaHHbIX B MNOCNefoBaTeNbHOCTb PErncTpoB» WUCNONb3yeTcs Ans
3anncu gaHHbIX B perucTpbl npeobpasoBartens.

5.3.2 3anpoc cogepxmMT HoMep HayanbHOro permcTpa, KofmM4yecTBO PErMCTPOB, CHETUMK BanT
M camu JaHHble ANs 3anucu.

Mpumep — 3anucb mekyuje2o epeMeHU (CUHXPOHU3ayUsi 4acose)

Wms nonsa 3HayeHue
(Hex)
Adpec nod4uHeHHO20 o1
dyHKYUs 10
HayanbHbIl adpec (cmapwuti 6atim) 00
HavanbHbil adpec (Mnadwul 6aliim) 05
Konuyecmeo peaucmpoes (cmapuwuti 6atim) 00
Konuyecmeo peaucmpos (Mnadwut 6aiim) 04
Cuemyuk 6atim 08
HaHHble (cmapwul 6aiim) 06 (MunnucekyHObl)
HaHHble (Mnadwul 6aiim) 1A
HaHHble (cmapwul 6atim) 08 (4acnbl)
HaHHble (Mvnadwull 6aiim) 27 (MuHymsi)
HaHHble (cmapwut 6atim) 0A (mecsiy)
HaHHble (Mnadwul 6atim) BA (OHU Hederu : OHU Mecsiua)
HanHble (cmapwul 6aiim) 00
HanHbie (Mnadwuii 6aiim) 15 (200)

KoHmponbHas cymma -

5.3.3 HopmanbHbI OTBET COOEPXKUT afpec NOAYNHEHHOrO, KOA4 (PYHKLUMN, HavarnbHbIN agpec
N KONMYECTBO PErncTpPOB.

lMpumep — Omeem Ha 3anpoc, npedcmaesJsieHHbIl 8 5.3.2

Ums nons 3HayveHue
(Hex)
Adpec nod4uHeHHO20 01
DyHKYUS 10
HavanbHbIl adpec (cmapwull 6aiim) 00
HavanbHbIl adpec (Mnadwul 6atim) 05
Konuyecmeo peaucmpoe (cmapwuti 6aiim) 00
Konuyecmeo peaucmpoe (Mnadwul 6aiim) 04

KOHmpOﬂbHaﬂ CymMmmMma -
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6 CooOLleHuss 06 oMo Kax

6.1 Cnuncok kogoB owMOoK NpuBeneH B Tabnumue 2.

Tabnuua 2
Kon HasBaHue owmnbku Onuncanuve
01 | Hegonyctumas dyHKUmMS 3anpawwmBaemasi QyHKLMS HEe NogAepXKnBaeTca
BEJOMbIM YCTPOMUCTBOM
02 | Hegonyctnmbin agpec AaHHbIX Mony4yeHHbIn agpec AaHHbIX HE AONYCTUM AN

BEJOMOro yCTpOMCTBa

03 Henonycmmoe 3Ha4YeHne gaHHbIX I'IonyquHble 3Ha4YeHNA AaHHbIX HE 0MNMYyCTUMbI OAnd
BegomMoro yCTpOVICTBa

04 | Owwunbka npun BbINOMHEHNN
3anpoca

11
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7.1 Agpeca pernctpoe, ycrtaHaBnMBaeMble MO YMOYaHUIo, NpueedeHsl B Tadbnuuax 3 — 10.

Tabnuua 3 — Agpeca perucTpoB ans npeobpasosatend AE854

Wmsa pernctpa Anpec Twn gaHHbIX YUreHune/3anncb
CKS3 cunbl nepemeHHoro Toka (lac1) 0x0000 | unsigned short +/-
CKS8 cunbl nepemerHoro Toka (lac2) 0x0001 | unsigned short +/-
CKS3 cunbl nynbcupytowero Toka (lacdc1) 0x0002 | unsigned short +/-
CKS3 cunbl nynbcupytowero Toka (lacdc2) 0x0003 | unsigned short +/-
CK3 cunbl nepemeHHoro Toka (flt_lac1) 0x0100 float +/-
CKS3 cunbl nepemeHHoro Toka (flt_lac2) 0x0102 float +/-
CKS3 cunbl nynbeupytowero toka (flit_lacdc1) 0x0104 float +/-
CKS3 cunbl nynbcupytowero toka (flt_lacdc2) 0x0106 float +/-
Bpems (tms) 0x0004 ++
Bpewms (thm) 0x0005 ++
Bpewms (tmd) 0x0006 ++
Bpewms (ty) 0x0007 ++

MpumeuyaHnue — B Tabnuue npuHaTo cneaytolee obosHaueHve: CK3 — cpeHekBapaTUIeckoe 3HayeHue

Tabnuua 4 — Agpeca peructpoB ans npeobpasoatens AE855

Wwms peructpa Agpec Tvn gaHHbIX Yrenne/3anuce
CK3 HanpsxeHuns nepemeHHoro Toka (Uac1) 0x0000 | unsigned short +/-
CK3 HanpsixeHnst nepemeHHoro toka (Uac2) 0x0001 | unsigned short +/-
Yactora (F) 0x0002 | unsigned short +/-
CK3 HanpsixeHust nynbcupytowero Toka (Uacdc1) 0x0003 | unsigned short +/-
CK3 HanpsxeHus nynbcupytolero Toka (Uacdc?) 0x0004 | unsigned short +/-
CK3 HanpsixeHusi nepemeHHoro Ttoka (fit_Uac1) 0x0100 float +/-
CKS3 HanpsikeHusa nepemeHHoro Toka (flt_Uac?2) 0x0102 float +/-
Yactora (flt_F) 0x0104 float +/-
CKS3 HanpsikeHus nynecupytowero Ttoka (flit_Uacdc1) 0x0106 float +/-
CKS3 HanpskeHus nynscupytowero toka (flt_Uacdc?2) 0x0108 float +/-
Bpewmsi (tms) 0x0005 +/+
Bpewms (thm) 0x0006 ++
Bpewms (tmd) 0x0007 +/+
Bpewms (ty) 0x0008 ++
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Tabnuua 5 — Agpeca perucTtpoB ans npeobpasosartenen AE856, AE8S7

Umsa peructpa Appec Tvin gaHHbIX UteHune/3annch
HanpsikeHue noctosiHHoro Toka (Udc1) 0x0000 short +/-
HanpshkeHne noctosiHHoro Toka (Udc2) 0x0001 short +/-
CK3 HanpsxeHus nynbcupytolero Toka (Uacdc1) 0x0002 | unsigned short +/-
CKS3 HanpsikeHus nynbcupytoLero Toka (Uacdc2) 0x0003 | unsigned short +/-
HanpspkeHne noctosiHHoro Toka (flt_Udc1) 0x0100 float +/-
HanpsbkeHne noctosiHHoro Toka (flt_Udc2) 0x0102 float +/-
CKS3 HanpsikeHus nynecupytowero toka (flit_Uacdc1) 0x0104 float +/-
CKS3 HanpsikeHus nynscupytowero toka (flt_Uacdc?2) 0x0106 float +/-
Bpewms (tms) 0x0004 +/+
Bpewms (thm) 0x0005 ++
Bpewms (tmd) 0x0006 +/+
Bpewms (ty) 0x0007 ++
Tabnuua 6 — Agpeca peructpoB ans npeobpasoatens AE875
Umsa peructpa Appec Tvin gaHHbIX UteHune/3annch
Cwvna noctosiHHoro Toka (ldc1) 0x0000 short +/-
Cwvna nocTosiHHOro Toka (ldc2) 0x0001 short +/-
CKS3 cunbl nynbcupytouero Toka (lacdc1) 0x0002 | unsigned short +/-
CKS3 cunbl nynbcupytowero Toka (lacdc2) 0x0003 | unsigned short +/-
Cwvna noctosiHHoro Toka (flt_Ildc1) 0x0100 float +/-
Cwvna noctosiHHoro Toka (flt_ldc2) 0x0102 float +/-
CKS3 cunbl nynbcupytowero toka (flt_lacdc1) 0x0104 float +/-
CKS3 cunbl nynbcupytowero toka (flt_lacdc2) 0x0106 float +/-
Bpewms (tms) 0x0004 +/+
Bpewms (thm) 0x0005 ++
Bpewms (tmd) 0x0006 ++
Bpewms (ty) 0x0007 ++
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Tabnuua 7 — Agpeca peructpoB ans npeobpasosatensa AE3855

Umsa peructpa Appec Tvin gaHHbIX UteHune/3annch
CK3 mexpaydasHoro HanpsixeHus (Uab) 0x0000 | unsigned short +/-
CK3 mexpydasHoro HanpsixeHuns (Ubc) 0x0001 | unsigned short +/-
CK3 mexaydasHoro HanpsikeHns (Uca) 0x0002 | unsigned short +/-
Yacrora (F) 0x0003 | unsigned short +/-
CK3 mexpgydasHoro Hanpsikenus (flt_Uab) 0x0100 float +/-
CK3 mexagydasHoro HanpsbkeHus (flit_Ubc) 0x0102 float +/-
CK3 mexgydasHoro HanpspkeHus (flit_Uca) 0x0104 float +/-
Yactora (flt_F) 0x0106 float +/-
Bpewms (tms) 0x0004 +/+
Bpewms (thm) 0x0005 ++
Bpewms (tmd) 0x0006 +/+
Bpewms (ty) 0x0007 ++

MpumeyvaHne — B pernctpe 4actoTbl BbIXOAHON KOA MOXET NMPUHUMATE CrieaytoLlme 3HauYeHus:

- o1 20000 go 65535 npu BbIBpaHHOM AnanasoHe N3aMepeHust YacToThbl «45...65 My», 4To

cooTBeTcTBYeT 3HayeHusm ot 20,0 go 65,535 Ny;

- o1 200 go 12000 npwu BbIGpaHHOM Auana3oHe namepeHusa YyactoTbl «45...1000 Mu», yTo

cooTtBeTcTBYeT 3HayeHusm ot 20,0 go 1200,0 .

Tabnuua 8 — Agpeca peructpoB ans npeobpasoartensa AE3857

Wmsa pernctpa Appec Tvin gaHHbIX YUreHune/3annco
HanpsbkeHune mexgynontocHoe (Ulp-In) 0x0000 short +/-
HanpspkeHne nontocHoe nonoxurensHoe (Ulp-m) 0x0001 short +/-
HanpspkeHne nontocHoe oTpuuaTensHoe (Uln-m) 0x0002 short +/-
HanpsokeHne HecummeTpum (Ud) 0x0003 short +/-
HanpsbkeHune mexxgynontocHoe (flt_Ulp-In) 0x0100 float +/-
HanpspkeHune nontocHoe nonoxurensHoe (flt_fUlp-m) 0x0102 float +/-
HanpspkeHne nontocHoe oTtpuuatensHoe (flt_UIn-m) 0x0104 float +/-
HanpspkeHne HecummeTpum (flit_Ud) 0x0106 float +/-
Bpewms (tms) 0x0004 ++
Bpewms (thm) 0x0005 +/+
Bpewms (tmd) 0x0006 ++
Bpewms (ty) 0x0007 +/+

14




643.AEMJ1.00124-01 90 08-1

Tabnuua 9 — Agpeca peructpoB ans npeobpasosartensa AE4855

Umsa peructpa Appec Tvin gaHHbIX UteHune/3annch
CK3 tbasHoro HanpsikeHuna (Ua) 0x0000 | unsigned short +/-
CK3 basHoro Hanpsixenuns (Ub) 0x0001 | unsigned short +/-
CK3 tpasHoro HanpsixeHus (Uc) 0x0002 | unsigned short +/-
CK3 mexgydasHoro HanpskeHus (Uab) 0x0003 | unsigned short +/-
CK3 mexgydasHoro HanpsikeHus (Ubc) 0x0004 | unsigned short +/-
CK3 mexgydasHoro HanpsbkeHus (Uca) 0x0005 | unsigned short +/-
YactoTa (F) 0x0006 | unsigned short +/-
CKS3 drasHoro HanpsixkeHus (flt_Ua) 0x0100 float +/-
CKS3 dhasHoro HanpsixeHus (flt_Ub) 0x0102 float +/-
CKS3 drasHoro HanpsixeHus (flt_Uc) 0x0104 float +/-
CK3 mexpgydasHoro Hanpsikenus (flt_Uab) 0x0106 float +/-
CK3 mexgydasHoro HanpsbkeHus (flit_Ubc) 0x0108 float +/-
CK3 mexpydasHoro HanpshkeHus (flt_Uca) 0x010A float +/-
YactoTa (flt_F) 0x010C float +/-
Bpewms (tms) 0x0007 +/+
Bpewms (thm) 0x0008 ++
Bpewms (tmd) 0x0009 ++
Bpewms (ty) 0x000A ++

- o7 200 go 12000 npwu BbIGpaHHOM Auana3oHe namepeHusa YyactoTbl «45...1000 Mu», yTo
cooTtBeTcTBYeT 3HayeHusm ot 20,0 go 1200,0 Mu.

MpumeyaHne — B perncTpe 4actoTbl BbIXOAHOM KOA4 MOXET NMPUHUMATE CrieaytoLlme 3HauYeHus:

- o1 20000 go 65535 npu BbIOpaHHOM AMana3oHe N3MepeHust YacToThbl «45...65 N'y», uTo
cooTBeTcTBYeT 3HayeHusam ot 20,0 go 65,535 Ny;

Tabnuua 10 — Agpeca peructpoB ans npeobpasosatend AE842M

Nmsa obbekTa Appec Twun gaHHbIX YreHune/3anuncb
CKS3 cunbl nepemeHHoro Toka (lac1) 0x0000 | unsigned short +/-
CKS3 cunbl nepemerHoro Toka (flt_lac1) 0x0100 float +/-
Bpewms (tms) 0x0001 ++
Bpewms (thm) 0x0002 ++
Bpewms (tmd) 0x0003 +/+
Bpewms (ty) 0x0004 +/+

MpumMmeyaHune — B Tabnuue npuHATO criegytolee obosHaveHne: CK3 — cpegHekBagpaTuyeckoe 3HayeHne
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7.2 Appeca permctpoB MoryT 6bITb M3MeHeEHbI B agpecHoM npocTtpaHcTee oT 0x0000 go
O0xFFFF ¢ nomoLwbio nporpamMmmMbl Ans KOHOUrypnpoBaHusi npeobpasoBaTens.

7.3 [nsa BpeMeHn NpMMeEHeEHbI criegyoLlmne o603HauYeHNS:

tms — munnucekyHabl;

thm — crapwwui 6anT - Yackl; Mnagwm 6anT - MUHYTHI;

tmd — crapwwui 6anT - mecay; mnagwnn 6ant - aHn Hegenu 1.7 (3 cTapwumnx 6uta); oHu
mecsaua 1..31 (5 mnagwunx 6ur);

ty — crtapwwi 6anT - Bcerga 0; mnagwwui 6anT — roa.

Mo ymonyaHwuio B npeobpasoBaTtene ycTaHOBNEHO BpeMs no puHBmyy (GMT).
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Nam.

Homepa nnctos (cTpaHuu)
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