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1. BeedeHue
HacToawum AOKyMeHT coaepXXuT onucaHne cuctembl cbopa nHgopmarumm ¢

abOHEHTCKNX YCTPOMNCTB YY4ETa NOTPeONneHns anekTposHeEpPrnm No pacnpeaenmtenbHomn
OAHO- Unn Tpexd)asHom aNeKTpoceTn nepemMeHHoro Toka 220B/500My,
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2. Cmpykmypa cucmembl

Cuctema cbopa MHGOpMaLuUKM COCTOUT U3 OOHOIo KoHUeHmpamopa (ganee KL) n
MHOXEeCTBa TOYEK ydeTa, MOAKITIOYEHHbIX K TPEM (pasam pacnpenenmTesibHom
aNeKTpoceTn nepeMeHHOro Toka (cM. PucyHok 1). Tunosaga Touka y4éta COCTOUT U3
cuyemyuka anekmpoaHepauu (panee CH) n aboHeHmckozo modema (panee AM). KL|
yCTaHaBnuBaeTcs B NtoboM nogxogsiiemM Ang aToro Mecte curnoBov cetu (no
BO3MOXXHOCTU B HENOCPEACTBEHHOM BNM30CTN OT TOYEK YYETA).

Touka yqéTa CYETHUK 3ANEKTPO3HEPrMn

aboHeHTCku mogem (AM)
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3-x hasHasa cunosas pasBoaka

PucyHok 1. dusnyeckas opraHmsaumsa cucteMbl cbopa AaHHbIX

Nornyecku cuctema cbopa AaHHbIX NpeacTasnseT cobon COBOKYNHOCTb ABYX
HW3KOCKOPOCTHbIX KaHanoB nepegayn nHdopmaumm (cM. PucyHok 2):

"BBEPX"
(kaHan CMHXpOHM3aLuK,
LUMpOKOBeLLaTernbHas nepeaava)

ABOHEHTCKME MoaeMbl _H

_

"BHM3I|
(kaHan gaHHbIX,
pasgerneHue no BpeMeHu)

KoHueHTpaTtop

PlllcyHOK 2. Jlornyeckas opraHunsauunsa cuctembl c6opa AaHHbIX
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3. Xapakmepucmuku cpedsbl nepedayvu
PacnpegenutenbHas cunosas ceTb 220B/50lMy kak cpena nepegayvn AaHHbIX
XapakTepuayeTcs cnegyoLlmnmMm OCHOBHbIMM NapamMmeTpamum

e MOAYINb XapakTepPMCTUYECKOro MMMNeaaHca B Nosioce nponyckaHus — oT Aonen ao
eanHuy, n necatkos Om

e romexwu HernpeackasyeMon hopmbl U MOLLHOCTM KaK LLUMPOKOMOJSIOCHbIE TaK U C
KOHLEHTPMPOBAHHBIM CMEKTPOM

e CUNbHasi HEPaBHOMEPHOCTb YaCTOTHOWM XapaKTEPUCTUKM C Pe3KMMI NpoBanamm u
nMKkamm

e HecCTauMOoHapHble N Henpeackaldyemble USMeHeHnAa nmneagaHca Bo BpeMeHn 1 BOOJ1b
JINHUN nepeaadn
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4. MpuHxyunesl nepedayu u npuema 0aHHbIX

B OCHOBY obmeHa MHq)opmaumeﬁ B CUCTemMe noJyioxKeH npuHuumn nepegadn aaHHbIX C
ncnoJjib3oBaHnem BCexX M3BECTHbLIX BUOOB pa3gesieHnA CUrHanoB - BPeMEHHOIO,
4YaCTOTHOIoO 1 KOOoBOro.
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4.1. O6Lwaga cTpykTypa obmeHa

MepBUYHBLIM UCTOYHMKOM BGUTOBOW CUHXPOHU3ALIMM B CUCTEME SABMNAETCA OCHOBHAas
rapMOHMKa HanpsKeHUsA CUMNOBOW anekTpoceTn. MOMEHTBI BpEMEHW, Koraa HanpshxeHne
ceTu, nepecekas HyneBoW YPOBEHb, U3MEHSIET CBOW 3HaK, pa3buBaloT BPEMEHHYIO OCb Ha
nonynepvoapbl AnuTensHocTblo 10 Mc, HasbiBaeMble Aanee yukiamu.

O6meH pgaHHbIMK Mexay AM n KL npoucxogut B npeaenax T.H. CynepuuKkrios, Kaxabln
N3 KOTOPbIX COCTOUT U3 CrieayrLmx NHTepBaros:

e UHMep8as CUHXPOHU3ayUU ONUTENbHOCTLI0 SP = 256 LUMKNOB, B TEYEHUN KOTOPbIX
KL| nepegaeT B NMMHUIO CMHXpPOCUrHan cneumansHoro Bnaa. CUHXpocurHan
npuHuMaeTcsa Bcemm AM gaHHOro cermeHTa ceTn 0QHOBPEMEHHO.

e uHmepesasn nepedayvyu AaHHbIXx DP AnMTenbHOCTb KOTOPOro MOXET ObiTb pasfMyHON, B
Te4YeHUN KOTOPOoro aboHEHTCKMe MogeMbl MooYepeHO nepeaatoT no ogHomy BuTy
OaHHbIX, Kbl B Npegerniax CBoOero uMkna, npuyém HyneBon LMKI 3TOro nHTepsana
3ape3epBMpoBaH U abOHEHTCKMMN MOAeMaMM He ucnonbayeTtcs. O4eBnaHo, 4YTo
BenuunHa nHtepsana DP (B umknax) He MOXeT OblTb MeHbLUE 06LEero konnyecTea
abOHEHTCKUX MOAEMOB, NOAKMIOYEHHbIX K JAaHHOW (ha3e CUNOBOro HanpsXKeHus.

OnntenbHocTb MHTepBana DP BbibnpaeTtcsa Takum obpasom, 4ToObl OHa cocTaBnsana
DP =1 + 16-m unknos,
rae m — uenoe HeotTpuuatensHoe Yncno, bonbluee Hyns.

Taknm obpasom, anvHa ogHoro cynepuukna pasHa FP = SP + DP = 256 + DP unknos. B
TeyeHuu cynepumkna kaxabeli n3 AM nepegaet no ogHoMy BuTy nHdopmauum (B
npegenax nHtepeana DP).

lMockonbKy AnNuHa nakeTa ¢ AaHHLIMU, KOTOpbIe NepedaeT MogeM (pukcupoBaHa 1 paBHa
64 6uT, TO NONHLIN LMKN cOopa AaHHbIX OT BCEX aDOHEHTCKMX MogeMoB ByaeT 3aHMMaTb
okorno 3 MuH npu 16 Touykax ydeTa B kaxgoun case n 13.7 muHyT npu 1024 Toykax y4éTta
B KaXxgon goase.

Cxema, nsobpaxatowas odLLyto CTpykTypy obMeHa B onncbiBaeMon CUCTeME,
n3obpaxeHa Ha PucyHok 3.

—HHH— —————- —HHHHHH— —————- —HHHH———
MHTEpBan CUHXPOHW3aLWK VHTepBan nepeaayn AaHHbIX \
P SP (256 umknoB) o DP (1 + 16*m uwuknos) NepBbIi LMK MHTEpBana
B mTR d CMHXPOHM3aLUW CrieayroLLero
P cynepumkn FP = SP + DP = 257 + 16*m uuknos o cynepumkna
al Ll

PucyHok 3. ObLas cTpyktypa obmeHa B cucteme

OO0 NHKOTEKC, 105484, r.Mocksa, 16-51 lNapkoBas, 26 8



L
Wooo nhroree

Mockonbky AM 3apaHee He 3HaeT, KakoBa AfMHa Cynepuukria B TOM CerMeHTe ceTu, K
KOTOPOMY OH OKasarica NOAKIH0YEH, TO Ha 3Tane YCTaHOBIEHUSI COEQMHEHUS OH XOET
npuxoda Tpex CUrHaroB CUHXPOHMU3AUUKU NOAPSA, U TOMBbKO NOCe 3TOro Ha4YMHaEeT yxe
CaMOCTOSITESNIbHO OTCYMTbIBATb LUKIbI U ONpeaensaTb BpeMeHHoe nosoxeHune "ceoero”
OKHa (uukra) nepefayv AaHHbIX B npegenax nHtepsana DP. B npuHuune, curHan
CUHXPOHM3ALMKN NOCIEe 3TOr0 eMy CTaHOBUTCSA BOsbLUE HE HY)XXEH BNpeab 40 HapyLUEHNS
perynapHoCTX nogcyeTa LUMKIOB BCNeaCTBUE OTKIMIOYEHUA pa3HOro HanpsKeHUs.
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4.2. dopmaThbl NakeTOB

NHTepenc ynpaBneHns abOHEHTCKMMM MOAEMAMN a TaKKe MHTEeNNeKTyanbHbIMN
YyCTPOWCTBAMMU, KOTOPbIE K HAM NogkniovatoTcd, npusenéH B iHTepdenc aboHeHTCKMX
ycTpoucTB.doc.

4.3. CurHan KoHuUeHTpaTopa

KL| nany4aeT TONbKO CUrHasm CUMHXpOHM3aLMnN C KOTOPOro HAa4YNMHAETCA KaxObln
CYNepLMKI, N KOTOPbIA CIY>XNT BO30OHOBNSAEMON METKON Havana otcyeTa
BHYTPUCUCTEMHOIO BPEMEHMU AS151 BCeX aDOHEHTCKMX MogeMOB AaHHoMW ¢hasbl 220B.

CurHan cuHxpoHmnsauumn nmeet anuHy SP=256 unknos, B KaXXQoM 13 KOTOPbIX
nepegaeTcs TONbKO OAMH cuHXpobum. B3aTble BMecTe 3T 256 CMHXpobuT cocTtaBnsaoT
256-6uToBLIN CUHXPOKOO B BUAE T.H. M-nocnegoBaTenbHOCTW, 3apaHee U3BECTHOM
kaxxgomy AM.

CwurHan cuHxpoHmnsauum ansa kaxagown gasel 220B nanyvaetca KL Ha 16 yacToTax,
obpasyroLmx paBHOMEpPHYO ceTKy ¢ warom 2.5 kl'y, B gnanasoHe 20...95 kl'u.

3aKoH yepenoBaHund 4acToT nepenadun BblrmagnuT cnenyrowmm 06p830M

Fk=20+5*{kmod 16 }, rae

k — HOMep TekyLlero uukna (nepsblv MO CHETY LUMKN MHTepBana SP nmeet Hynesoun
Homep)

Fk —vacTtoTa uanydeHuna B k-m umkne (kunorepupl)

Kaxabin cMHXpOOUT nepedaéTcs B BUAE ABYX Nap nocrnegoBaTesibHbIX OTPE3KOB U
4uroe y3kKononocHoro konebanus anutenbHocTbio 0.8 Mc kaxabin. CepeanHa
n3riy4aemoro curHana cosnagaeT ¢ MOMEHTOM NnepeceveHns Hyrst OCHOBHOW
rapMOHWKOW ceTeBOro HanpsXeHns. OTHOCUTENbHbIE 3HAYeHMA a3 COCEAHMX YMMOoB
oTnnyaroTca apyr oT gpyra Ha £90°. lNepegaBaemas nHpopmMauna kognpyeTcs 3aKkoOHOM
YyepedoBaHUS a3 YMnoB, a UMEHHO,

nocnegoBaTenbHoOCTU a3

0°-90°-0°-90° cootBetcTBYyeT "0",
a nocnegoBartenbHoCTH a3

0°-90° - 180° - 270° cooTtBeTcTBYeT "1".

Lindposon npueMmHnk AM ocyLlecTBRAsieT CBEPTKY KaXKAoro Ymna ¢ HenpepbiBHbIM
CUrHanoMm CBOEro MecTHoro retepoauHa. lNonyveHHble Takum obpasom ABe napbl Yncen
npegcraBnAT cobon ABe napbl KOOPAMHAT BEKTOPA MECTHOro retepogmHa B (0a3oBbiX
ocsax nepegatymka. lNpu nepegade "0" Bo BTOpon nape 4MnoB (pa3oBblie OCu
nepegaTynka COXpaHsIlT CBOE MONOXeHne, a npu nepegadye "1" oHM pasBopaymBatoTCs
Ha 180°. NonesHyo nHopmMaLmo NPUEMHUK U3BMEKAET N3 curHana nytem namepeHuns
BEMMNYMHbI yrna 3Toro noBopoTta. Takon cnocob mMoaynsiumMm no3BonseT 3Ha4YnTeNbHO
YNPOCTUTb CTPYKTYPY NPUEMHUKA, T.K. OTNagaeT HeobxoauMOoCTb B KBaapaTypHOM
kaHane obpaboTku. Jlerko BMaeTb, YTO BbibpaHHbIM cnocob Moaynauumn SBnaeTca
TEeopeTnYecKkn onTuManbHbIM, T.K. curHanel "0" n "1" B3aMMHO OpTOroHasnbHbl.

Y3KononocHbIn npueMHnk AM npon3BoauT MNOUCK CUrHana CUHXpPoOHU3aumMm nytem
nocnegoBaTenbHOro "npocnywmnsaHms” 3apaHee U3BECTHbIX YacTOT ero nepegaym c
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nocnegyollen Mmexumknoson obpaboTtkon. B Tom cnyyae, ecnu B nocnegHmx SP
NPUHATLIX LMKax 6blna obHapyxeHa nocnefoBaTeNnbHOCTb, B JOCTAaTOYHOM CTENEHU
Nnoxoxasi Ha 3apaHee U3BECTHbIM MOL4EMY CUHXPOKOA, CUrHan CUHXPOHU3aLmm cHnTaeTcs
NpuHATLEIM U AM fanee HaunHaeT CaMOCTOSATENbHbIA OTCYET BHYTPUCUCTEMHOIO
BpemeHu rno umknam. Npu aToMm NprueMHUK Mogema nepexoaunT U3 pexnma rnovcka
CUYHXpOCUrHana B peXxunm KOHTPOSb HanuMynsa CUHXpOCUrHana B HYXXHOM BpeMEHHON
nosvumn. Ecnu no kakon-nmbo npuymMHe CMHXpOCUrHan NponagéTt Ha A0CTaTOYHON
B6onbLon cpok, To AM npekpawiaeT nepegadvy gaHHbIX M HAYMHAET npoueaypy nomcka
CUHXpOCUrHasa 3aHoBO.
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4.4. CurHan aboHEeHTCKoro Mmogema

AM nepepnaeTt gaHHble HENpepbIBHO, NakeTamu AnnHon no 64 out. Kaxabin naket
cocTouT 13 4-x nonen (cm. pasgen " 4.2. dopmaTbl NakeToB"), NnepegaBaembIX
nooyepegHo, mnagwumm 6utammn n mnagwmmmn 6antamm snepeq. Nocne 3aBepieHns
nepegayn odepenHOro naketa HemeaneHHoO HadnHaeTcs nepegada crieqyoLlero.

B TeueHune kaxgoro cynepumkna kaxgomy AM BbigenseTcs eauHCTBEHHbIM LWk Angd
nepegayn ogHoro 6uTa gaHHbIX, U, ecnv B AaHHOM cynepuukne AM gomxkeH nepegatb
"0", TO B Npefenax oTBeEeHHOro emMy LMKna oH 4 pasa nogpsa UMKNUYeckn nanyyaet
256-Tn 6anToBbIN TabNUYHbBIA CUrHan, 3apaHee 3anncaHHbIN B €ro NnamMsTb, HAYMHasA C
HyneBoro otcyeTa a ecnu "1" — 1o HaunHasa co 128-ro otcyeTa. NonHas ANUTENBHOCTL
n3ny4veHunsa curHana coctasnget 3.2 mc, unu 1024 otcyeta (4N yactoTbl Boibopok 320
Kl'y). CepeanHa nany4aemoro curHana cosnagaeTt C MOMEHTOM NepeceyeHns Hyns
OCHOBHOW rapMOHUKOW CETEBOro HanpsXeHns. Bce aboHeHTCKne mogeMbl UCMOMb3YHOT
OQHY M Ty XXe CUrHanbHyto Tabnuuy.

Monoca yacToT 3aHnMaemasa nHopMaunoHHbIM curHanom AM B TOYHOCTW TakKasi e, Kak
ny curHana cuHxpoHmnsaumm KL — 20...95 kl'u.
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4.5. OueHkn adhdHeKTUBHOCTU
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5. Peanu3sayusi KOoHyeHmpamopa
KL TpexkaHanbHbIN 1 paccyYnTaH Ha O4HOBPEMEHHOE NOAKMYEHNE K TpeM dpasam ceTu

220B/380B. Ero ocHoBHON y3en — npoLeccop ungpoBon o6paboTkm curHana tuna
TMS320VC5409-80. Tunosoe mecTto yctaHoBku KLL — cunosasa nogctaHumsa nnum
TEXHUYECKMIN 3TaXK MHOrOKBAapTUPHOro JoMa.

WHTepenc ynpaBneHns KoHLeHTpaTopom onucaH B iHTepdenc koHueHTpaTopa.doc.
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6. Peanusayuss aboHeHMcko20 modemMa
AM peanusoBaH Ha MUKPOKOHTposnepe Tuna MSP430F1232. OpMeHTUpOBOYHbIE

napameTpbl AM:
e [MKOBasi MOLHOCTb U3ny4yeHus nepegatymka — 0.5 BT
e CpeaHun Tok noTpebneHuns — 7 MA.

KoHcTpykTnBHO AM BbInosniHeH Ha godepHen MMM gnsg MukponpoueccopHOro cHETYMKa
SNEKTPO3HepPrnn/Boabl U pasmMeLlaeTcs B OAHOM KOpryce C HUM.
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