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[lpeaucnoBue

Llenn un npuHunnbl ctTaHaaptTmnsaunm B Poccnnckon epepaumnm yctaHosneHol PeaepanbHbiM 3aKOHOM OT
27 nekadbpsa 2002 r. Ne 184-03 «O TeXHUYECKOM perynmpoBaHuny», a npasnna NpUMeHEHN HaLMOHANbHbIX
ctaHaapToB Poccunckon Pepepaumm — OCT P 1.0—2004 «Ctanpaptmnsauma B Poccunckon denpepaumn.
OCHOBHbIE NONOXEHUAY

CBepgeHunA o cTaHpapTe

1 NMOAINrOTOBJIEH ®enepanbHbIM rocyaapCTBEHHbLIM YHUTAPHLIM npeanpuatnem «Bcepoccnnckum
Hay4YHO-UCCNEeaoBaTENbCKUA  UHCTUTYT CTaHOapTM3auMm wn  ceptudpmkaumm B MALMHOCTPOEHUN»
(BHUMHMALL), TexHn4yecknm kommteToM No ctadaaptTniaumm TK 22 « MupopmamnoHHbie TexHonormm» n OAQ
«MOCKOBCKMA KOMWUTET MO HAayKe N TEXHONOrMAM» Ha OCHOBE COOCTBEHHOro ayTeHTUYHOro nepeBoaa
cTaHaapTa, YKa3aHHOro B NyHKTe 4

2 BHECEH TexHu4eckum koMnuteTOM NO cTaHaaptmsaumm TK 22 «MHpopMaLmMOHHbIE TEXHONOTUNY

3 YTBEPXXOEH N BBEOEHB OEVNCTBUE [Tpunka3om PeaepanbHOro areHTCTBa NO TEXHUYECKOMY pery-
NMPoBaHUIO n meTponorun ot 27 nekabps 2006 r. Ne 396-cT

4 HacTtoawwnn ctaHaapT naeHtudeH mexayHapoaHomy ctaHaapty MCO/MIK 7816-3:1997 «UHdopma-
LMOHHAA TexHonorna. Kaptbl naeHTUPUKALUNOHHBbIE. KapTbl HA UHTErpanbHOU(bIX) CXxeMe(ax) ¢ KOHTaKkTamm.
Uactb 3. OnekTpoHHble curHanbl u npotokonbl nepepadn» (ISO/IEC 7816-3:1997 «Information
technology — ldentification cards — Integrated circuit(s) cards with contacts — Part 3: Electronic signals and
transmission protocols») ¢ nameHeHmnem Ne 1 (2002 r.), KOTOpOe BbLIAENEHO B TEKCTE cCneBa ABOWNHOM
BEPTUKANbLHOWN NNHUEN.

[1pn NpUMEHEHNN HACTOALLIErO CTaHAAPTA peKoMeHayeTCca NCNONb30BaTbh BMECTO CChINOYHbLIX MEXAYHA-
POOHbLIX CTaHAApPTOB COOTBETCTBYIOLME UM HALUMOHaNbHblE CTaHAap Tl Poccnnckon deapepaunn, cBeaeHna o
KOTOPbIX NpUBEAEHLI B AONONHNTENBHOM NPUNOXKEHUN B

5 BBEIAEH BINEPBbIE

NHppopmayus ob usaMeHeHUsX K HacmosuweMy cmaHoapmy nybnukyemcsi 8 eXXeeo00HO u3dasaeMoM
UHhopMayUOHHOM yKkazamerne «HauyuoHarnbHbele cmaHo0apmabi», a meKcm U3MeHeHUU U nonpasok — 8 eXXxeMe-
CS4YHO U30asaeMbiX UHhOpMaUUOHHbIX ykazameisax « HayuoHanbHele cmaHdapmely. B criydae nepecmompa
(3aMeHbl) unu ommMeHbl Hacmosuwieao cmaHdapma coomsememesyruiee ysedoMreHue bydem onybnukoeaHo
8 e)XXeMeCSsHHO u3dasaeMoM UHGhoOpMayUoHHOM yKka3amene «HauuoHanbHblie cmaHdapmabl». Coomeemecmey-
rowias UHgpopmMmayus, yeeloMreHue U mekecmael pasaMewjaromces makxe 8 UHopMalUoHHOU cucmeme obuiezo
no1b308aHuUsT — Ha ogbuyuanbHoM catime @edeparibHo20 ageHmemeaa rno MexHU4eCcKoMy peaynuposaHuto U
Memposnoz2uu e cemu lHmepHem

© CraHpaptnHdopm, 2007

HacTosawmm ctTaHaAapT He MOXET ObITb NONHOCTBIO NN YACTUYHO BOCMNPOU3BEAEH, TUPAXUPOBaH U Pac-
NPOCTPaHEH B Ka4eCcTBe 0hnLMAnNbHOro n3naHna 6es paspelueHns PeanepanbHOro areHTCTBa N0 TEXHNYECKO-
MY PErynmpoBaHuio N METPONOrmm
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BBeaoeHue

HacToawmn cTaHaapT — OAWH N3 ceprun CTaHAapTOoB, OMUCLIBAKOLLNMX NapaMeTPbl KapT Ha MHTErPanbHbIX
CXEMAX C KOHTAKTaMn N nx NnpuMeHeHne Ans obmeHa nHhopmaLmen.

KapTbl HA MHTErpanbHbIX CXeMax C KOHTaKkTaMu npeacTaBnalnT cobon naeHTUPUKALNOHHbIE KapThl,
npeaHa3Ha4vYeHHble AN 0bMeHa HPOoOPMaLMEN MeXAY BHELLHUM NCTOYHUKOM N UHTErPanbHON CXEMOW KapTh!.
B xone obMeHa kapTa noctaBnsaeT MHpopmMmaunio (pe3ynbTaTbl BBIYUCNEHNWA, XPaHUMblE AAHHbLIE) N (MNN) N3ME-
HAET CBOE COAEPKUMOE (NaMATb AaHHbIX, NAMATb CODLITUN).

[pn noarotoBke NCO/MOIK 7816-3 Bbinn 0bHapyXeHbl naTteHTbl onpmbl Bull S.A., OT KOTOPLIX MOXET
3aBUCETb NPUMEHEHMEe AaHHOro CTaHAapTa.

3a AononHUTENBLHOW MHGOPMAaLUMeENn cneayeT obpawaTtbes no agpecy: Bull S.A., BP 45, F 78430
Louveciennes, France.
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HAUWOHAINBbHBILU CTAHOAPT POCCUMUCKOWNW OSGOEOLEPALUNMN

UHdpopmaumoHHana TeXHONOrmA
KapTbl vaeHTU(PUNKALNOHHbIE

KAPTbl HA UHTEIPAJIbHbIX CXEMAX C KOHTAKTAMW

YacTtb 3
ANEeKTPOHHbIe CUrHaNbl U NPOTOKONbI Nepeaayvn

Information technology.
|dentification cards. Integrated circuit(s) cards with contacts.

Part 3. Electronic signals and transmission protocols

[lata BBeaeHnna — 2008—01—01

1 O6nacTtb NpUMEeHeHuUs

Hactoawunn ctaHaapT ycTaHaBNMBaEeT TPebOBaAHMA K 3HEPreTU4EeCKUM U CUrHanbHbIM CTPYKTYPaM W
OOMeHy MHpopMaLMen Mexay KapTou Ha UHTerpanbHOU(bIX) cxemMe(ax) C KOHTakTaMn (aanee — KapTta) n
YCTPOWUCTBOM CONMPAXeHNA, HanpnMmep TEPMUHANOM.

CTaHaapT onpegensaeT Takke CKOPOCTU nepenadn CUrHanos, YPOBHU HaNPAXeHUW, 3Ha4YeHNs TOKOB,
yCnoBmne YeTHOCTKN, pabo4yio npoueaypy, MeXaHn3Mbl Nepeaayn n B3ammoaencTeue ¢ KaptTon. B npmnoxxeHnn
A cTaHaapTa npmBeAeHbl BapUaHTbl NPOTOKONa NonyaynnekCHON aCUHXPOHHOU Nnepenaymn 6NoKoB.

CTaHpapT He 3aTparneaeT coaepaHmne AaHHbIX, TaKNX Kak naeHTMunKaumna aSMMTEHTOB N NONbL30BaTe-
new, ycnyru, orpaHnyeHus, cpeactea 3aWnThbl, ONNCaHNE KOMaHA.

2 HopmaTuBHDbIE CCbISIKK

B HacToAwWweM cTaHaapTe UCNONb30BaHbI CChINKU Ha cneayowmne CTaHaapThl:

NMCO/MIK 3309:1993 NHdpopmaumoHHaa TexHonornsa. lNepeaayva AaHHbIX 1 0O6MeH NHOpPMaLMEN MEX-
ay cuctemamu. lNpoueaypsb! ynpaBneHUa 3BEHOM AaHHbIX BEPXHEro ypoBHA. CTPYKTypa Kaapa

MCO/MOK 7810:2003 KapTbl naeHTNPNKALUNOHHbIE. PU3NHECKNE XaPAKTEPUCTUKN

NMCO/MOK 7816-1:1998 KapTbl uaeHTMPUNKALNOHHbIE. KapTbl HA MHTErpanbHOW(bIX) cxeme(ax) C KOHTaK-
Tamun. Hactb 1. Pusndeckmne xapakTepucTmkn

MCO/M3IK 7816-2:1999 UHdpopmaumoHHaa TexHonorua. KapTbl naeHTUPUKaLNOHHbIE. KapTbl HA UHTEr-
panbHOU(bIX) cxeMe(ax) ¢ KoHTakTaMn. Hactb 2. Pasmepbl 1 pacnonoXXeHne KOHTaKTOB

MCO/M3IK 7816-4:1995 NHdpbopmaumoHHaa TexHonorna. Kaptbl naeHTUPUKaLUNOHHbIE. KapTbl Ha UHTEr-
panbHOMN(bIX) cxeMe(ax) ¢ KOHTakTaMn. YacTb 4. MexoTpacneBble KOMaHabl ANA OOMeHa

3 OnpeaeneHusa, 0003Ha4YeHUA U COKpaLLeHUNA

B HacToalWeM cTaHaapTe NPUMEHEH TEPMUH «naeHTUOUKALUMOHHAsa kapTa» no MCO/MOIK 7810, a Takxke
cnepylwme TePMUHbI C COOTBETCTBYIOLLMMU ONpeaeneHNaMu:

3.1 YcTpoucTBa

3.1.1 ycTpoucTBoO conpaxeHua (interface device): TepMmuHan, yCTPOUCTBO CBA3N NNU MALLMHA, C KOTO-
PbIMU KapTa 00pasyeT aneKkTpudeckoe coeanHeHne BO BpeMa OYHKLMOHUPOBaHUS.

3.1.2 pabo4ana kapta (operating card): Kapta, kotopaa MoxeT 6€e30nbO4HO BbINONHATL BCE CBOM

OoYHKLMA.
|  3.1.3 pa6ouue ycnoeusa (operating conditions): COBOKYNHOCTb 3HaYEHWUI HANPSXKEHNS 1 TOKA.

3.2 3neMeHTapHada eamHuua BpemMmeHu (elementary time unit): HoMmHanbHaa ANNMTENLHOCTb MOMEHTA
Ha KOHTakTe |/O.

U3paHue ohumumnanbHoe
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3.3 BoccTtaHOBnNeHMA

3.3.1 «<xonogHoe» BoccTaHoBNeHMe (cold reset): [lepBoe BOCCTaHOBNEHME NOCNE aKTUBN3aLUN.

3.3.2 «ropAayvee» BoCccTaHOBNeHMe (warm reset): J11000e BOCCTAaHOBNEHNE, HE ABNAIOLLEECA «XONOA-
HbIM» .

B HacToAleM cTaHgapTe NpuMeHeHbI cneayrowme 0603Ha4YeHNA N COKpaLLEHUA:

cocToAHue H — BbICOKMN NOrnMYeCKUN YPOBEHD;

cocToAHune L — HM3Kmnn Norn4eCcknun ypoBeHb;

COCTOAHNE Z — aKTUBHbIN PEXXUM NN BbICOKNN NOTMYECKUN YPOBEHD;

COCTOAHNE A — nay3a nnm HU3KMN NormM4eCcKnn ypoBeEHb;

XY — wecTtHaguaTepnyHas 3anuck (XY — 4ncno no oCHoBaHUIO 16);

etu — elementary time unit (anemMeHTapHaa eanHULa BPpEeMEHN);

ATR — Answer-to-Reset (OTBET-Ha-BOoccTaHOBNEHUE);

msb — most significant bit (cTapLunn 6umT);

Isb — least significant bit (mnagwwunn 6mT);

PPS — protocol and parameters selection (BbIOOp NpoTOKONa N NAapaMeTPOB);
[13Y — nOCTOAHHOE 3anOMUHaKLLEE YCTPOUCTBO.

4 InNeKTpu4veckue XxapakTepucTuku

4.1 O0OwWme NoNOXXeHUA”
4.1.1 dnekTpmnyeckune uenn
Ha3sHa4yeHns KOHTakToB ycTaHoBneHbl B UCO/MOIK 7816-2 ana noaaep:Kku, N0 MEHbLLEN Mepe, cneayio-
LLINX SNEKTPUHECKUX Lienew:
- GND — 3a3emMneHus 1 ONOPHOro HaNpPsXKEeHUS;
- VCC — nopayun anekTponnTaHus;
- |/O — BBOAA N BbIBOAA AaHHbIX, NepenaBaeMblX NocNneaoBaTeNbHO;
- CLK — Bx0Aaa curHana CMHXpPOHN3aLUWN;
- RST — BX0oaa curHana BOCCTAHOBNEHUSA;
- VPP — BBOAa nporpaMmmbl (He00A3aTEeNbLHO NCNONBb3YETCA KapTon).
4.1.2 O603HauYeHUA
B HacToAleM cTaHaAapTe NPUMEHEHDbI crneayiowme 06o3Ha4YeHUS:
Ciy — BXOAHaA eMKOCTb;
CouT— BbIXOAHaA eMKOCTb;
lcc — ToKkHa VCC;
/iy — BXOOHOW TOK BbICOKOIO YPOBHS;
/L — BXOOHOW TOK HU3KOrO YPOBHS;
Iay — BbIXOAHOW TOK BbICOKOIO YPOBHS;
5 — BbIXOAHOW TOK HU3KOTO YPOBHS;
lop — TOKHa VPP;
tr — BpeMsa cnaga amnnntyabl curHana ¢ 90 % 0o 10 %;
. — BpeMa HapacTaHna amnnutyabl curHana ¢ 10 % ao 90 %;
Ve — HanpskeHne Ha VCC;
V| — BXOAHOE HanpsXXeHne BbICOKOro ypOBHS;
V|| — BXOAHOE€ Hanps>XeHne HU3KOro YPOBHS;
Vo — BbIXOAHOE HanpsiXXeHNe BbICOKOTO YPOBHS;
V(5| — BbIXOHOE HanpsXXeHNe HU3KOro YPOBHS;
Vpp — HanpsxeHue Ha VPP.
4.2 Pabouune ycnoBun
4.2.1 Knaccbl pabo4ynx ycnosumn
HacToawmnn ctaHpapT ycTaHaBnuBaeT TPy Knacca padbounx ycnoeun, pasnnyaemble N0 HOMUHANbHOMY
HaNPAXeHUIO NMTaHNA, N0OAaBaEMOMY Ha KapTy YCTPONCTBOM CoNnpsxXeHUa Yepes KOHTaKT VCC:
- 5B — knaccA;
- 3B — knacc B;
- 1,8 B — knaccC.
KapTa aomkHa nogaepxumeatb 0AuH Unn donee nocneaoBaTenbHbIX KNAcCOB U (PYHKUNOHUPOBATL B
YCTPOUCTBE COMPAXXeHusa, NnpeanararLeM 0anH Unn HECKONbKO 3TUX KNAaCCOB.
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[1Ipn NCNonNb30BaHMU B YCNOBUAX, HE NOAAEPXKUBAEMbIX KapTOW, OHa He AOMKHA noBpeXaaTbea (No
onpeaeneHnio NoBpeXaeHHaa KapTa 0onblie He (PYHKUMOHMPYET, KaK YCTAHOBNEHO TpeboBaHMAMMN,
nnMbdo COoOePXUT UCKaXXeHHble AaHHble). OQHaKO HEKOTOpble KapTbl, COOTBETCTBYKOWME TPeOOBaAHMAM
NMCO/MOK7816-3n3nauna 1989r., MoryT noBpexaaTbCsa Npr yCNoBUAX, OTNMYHbLIX OT KNnacca A, nmnxcneny-
eT UICNONb30BaTb TONLKO B paboynx ycnoeBmax knacca A.

4.2.2 Bbibop knacca paboumnx ycnoBun

YCTPONCTBO CONPAXEHNA NPUMEHSIET K KapTe OAWH N3 KNaccoB (CM. PUCYHOK 1).

Ecnun kapta naet OTBET-Ha-BOCCTAaHOBNEHME C MHONKATOPOM Knacca (CM. 6.5.6) n yCTpOUCTBO CONpPsaxKe-
HUA NPUMEHSET B TEKYLLIMW MOMEHT KNacc, NoAAepKMBAEMbIN KAPTOWN, TO HOPpManbHaa paboTa MOXET ObITb
npoaonkeHa. B NnpoTMBHOM cnyyae, YCTPOUCTBO CONPSXKeHUA MOXeT AeaKTUBU3UPOBATb KapTy U nocne
BblAEPXKN B TedeHne He MeHee 10 MC NpUMEHNTb APYron Knacc, noaaepXxuBaeMbin KAPTOWN.

Ecnu kapTta paet OTBeT-Ha-BoccTaHOBNEHNEe 6e3 nHANKaTopa Knacca, TO YCTPOUCTBO CONPSXKEeHNA A0N-
XHO NoaaepXUBaThb AEUCTBYIOLLMN KNACC. ECNn nocne peakunn Ha BOCCTaHOBNeEHUE KapTa He PYHKLNOHKN-
PYET, TO MOXET ObITb NPUMEHEH APYron Knacc.

Ecnnkapta He paet OTBET-Ha-BOCCTAaHOBNEHUE, TO YCTPOUCTBO CONPSAXKEHNA AOMKHO €€ AeaKTUBN3NPO-
BaTb. [locne BblaepXkn B Te4eHne He MeHee 10 MC YCTPOUCTBO CONPAXXeHNA OOMKHO BbINONHUTL OAHO U3
cneayrLwmnx AenNcTBUN:

- NMPUMEHUTb APYron Knacc, €CNu OH A0OCTYNEH;

- NPeKpaTUTb NpoLEeCC BbIOOpPA.

[Tocne npekpalweHna ogHoro npouecca Bbibopa MoXeT ObiTb MHNLUMNPOBAH APYron npoLecc Bbibopa.

[1opanoK NpUMEHEeHNA KNacCoB HE OTHOCUTCA K KOMMETEHUMN HACTOALLEro CTaHaapTa, Koraa yCTpoucTBo
conpskeHna nopgaepxnueaeTt bonee 0aHOro KNacca.

Opetione
omnBoK

HET

Buibpatk gpyron
Knacc

[MpeanpuHATE
aanbHeunles
nercTeue?

[ eakTUBU3UPOBATL

KapTa oTBeyaeT Ha

OTBET NPaBUNbHBIA?
BOCCTaHOBMNeHue?

HET [1pekpaTUTb
npoLiecc

[loogepxaTtb
TeKyLLUH Knacc?

KapTa yKasbiBaeT
Knace?

OA

[MpoaoMKUTL
HOpPMarbHYIO

paboTy

MpumeyaHne— [aHHbIN PUCYHOK HE ABNAETCSH NCHEPNbIBAKLLINUM.

PucyHok 1 — BbIOop knacca yCTpoNCTBOM COMPsKeHUS

4.3 3Ha4YeHUA TOKOB U HaNPAXKXEeHUN
4.3.1 YcnoBua namepeHun
Bce namepenmna npoeoaat oTHocutenbHO KOHTakTa GND npu temnepatype okpyxatowen cpeabl ot 0 °C

no 50 °C.

Joboun ToK, nayLwmm B KapTy, NPUHUMAEIOT 33 NONOXNTENBHbIN.
Bce BpeMeHHble COOTHOLLUEHNA N3MEPAIOT MPUMEHNTENBHO K COOTBETCTBYIOLLMM NOPOroBbiM YPOBHAM,

vKka3aHHbIM B 4.3.2—4.3.6.

JToOyI0 3NEKTPUYECKYIO LiENb KAPTbl PACCMATPUBAIOT Kak HEAKTUBHYIO, ECNN HANPSAXKEHNE OTHOCUTENBbHO

koHTakTa GND octaetca ot 0 00 0,4 B ana TokoB MeHee 1 MA, naywmx B YCTPONCTBO CONPAXKEHUS.
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4.3.2 Uenb nogaum anextponutaHua (VCC)

KoHTakt VCC ncnonb3yoT Anga noaayuv B KapTy 3NEKTPONUTaHUA.

InekrTpunyeckme xapakrepmctukn VCC npeactaBneHbl B Tabnuue 1. YKa3aHHble 3Ha4YEeHNS TOKa ABNAKT-
CA yCpeaHEHHbIMKN, BpeMa ycpeaHeHna — 1 Mc. MakcmmanbHble 3Ha4YeHMa TOKa onpeaeneHbl ANA KapThl.
YCTPONCTBO conpsixkeHNa A0MKHO BbITb cCNOCOBHO 0becnevnBaTh Noaaqy 3TOro ToKa B npeaenax ycraHOBNEH-
HOrO ANana3oHa 3HaYEHNN HANPSKEHNA, a MOXET BblpabaTbiBaTh N 6oNee BbICOKUN TOK.

Tadnuuya 1 — Anektpudeckume xapakrepuctukn VCC npu HopmanbHbIX paboymx yCnoBUAX

MuHuMmanbHoe | MakcumanbHoe
HanmeHoBaHWe NokasaTens Ycnosus
3HAEHNE 3JHAYEHNE

Knacc A 4,5 9,9

HanpspkeHune Vi, B Knacc B 2,7 3,3
Knacc C 1,62 1,98

Knacc A npn makcumMmanbHOW AonyckaemMon 4yacTtoTe — 60

Knacc B npu MmakcnmanbsHON AonyckaemMoun 4YactoTe — 50

TOK Ine, MA

Knacc C npu makCcumanbHON AONYyCKaeMon YacTtoTe — 30

[1pn oCTaHOBNEHHON CUHXPOHU3aLUUK (cMm. 5.3.4) — 0,5

NCTOYHMK 3NeKTpoNuTaHuAa AO0MKEH NoaaepXmMBaTk 3Ha4YeHne HanpsXXeHna B yYKa3aHHOM AnanasoHe,
HECMOTPSA Ha Hann4ne nepexoaHbIX NPOUECCOB B COOTBETCTBMM C TAbnNuuen 2.

Tadnwuuya 2 —Bblbpochl /o

. . MakcumanesHasa anuTtensHocTs, | MakcumanbHoe nameHeHne™™
Knacc MakcumaneHbld 3apaa”™, HA - C
HC locy MA
A 20 400 100
B 10 400 50
C 0 400 30

* MakcumanbHbIN 3apsa] — NONOBUHA NPOU3BeAeHUs MaKCUManbHOW ANUTENbHOCTU HAa MakCumManbHoe n3mMe-

HeHue ’CC'
** MakcumanbHOe N3MeHeHne — npupaLlleHne Toka NMMTaHUA OTHOCUTENBHO ero cpeaHero 3HavYeHus.

4.3.3 Llenb BBOAa/BbIBOAA AaHHbLIX, NepepaBaeMbix nocnegoBatenbHo (1/0)

KoHTakT |/O ncnonb3yoT Anga BBOAA (PeXXMM Npnema) nnn BbiBoAa (PeXXnm nepenayn) AaHHbIX.

OBMeH nHpopmaumnen Yepes KoOHTakKT I/O ocylecTBNaAeTCcAa ¢ UICNONb30BaHUEM ABYX CNeAVYIOLLNX NOrn-
4ECKNX COCTOAHUNA:

- COCTOAHUA Z, eCNNKAPTa N YCTPOUCTBO CONPSKEHNA HAX0AATCA B PpeXXuMe npuema unm ecnm 3To COCTO-
AHWE 3a43€eTCA NepeaaTHNKOM;

- COCTOAHMA A, eCNN OHO 3aa3aeTcAa nepenaTvHnKom.

JInHnA cBA3K AOMXHA HAXOAUTLCA B COCTOAHUN Z (BLICOKMW NMOrMYECKNN YPOBEHL ), KOraa 00a KOHLa 3TOW
NNHNN HAXO0AATCA B pexnme npmnema. Koraa 06a KoHLUa NMHNK CBA3N HaXO0AATCA B HECOrNacOBaHHOM pPeXxXuMe
nepenayvn, NorM4eckoe COCTOAAHUE NUHUMN MOXET OblTb HeonpeaeneHHbIM. Bo BpeMa paboTbl YCTPOUCTBO
CONPSKEHUA N KAPTa HE AOMKHbI HAXO0AUTLCA OAHOBPEMEHHO B PEXNMeE nepenaym.

2nekTpnyveckne xapakrepuctukn |/O npeacraeneHbl B Tabnuue 3. YCTPONCTBO CONPAXXEHUA AOMKHO
ObiTb CNOCOBOHO NoAaAepPXMBaTb 3aAaHHbLIN ANANa30H 3Ha4YeHUN BXOAHbLIX TOKOB, KOraa 3HadyeHne BXOAHOro
HaNPAXXeHna HaxoanTca B AoNyckaeMoOM Ananas3oHe. ViIMneaaHc yCTPOUCTBA CONPAXKEHUA HE OO0KEH BNUATDL
Ha 3Ha4YeHune BbIXOOHOrO HanpsXKeHUs Ha KOHTakTe |/O.

4
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Tadbnuuya 3 — 3nektpuyeckne xapaktepuctukun /O npn HopMmanbHbIX pabo4vnx yCnoBmsIX

HanmeHoBaHUWe nokazaTtens YcnoBus MuHuManbHoe 3Ha4YeHue MakcuManbHOEe 3Ha4vYeHue
Hanpsxenve V,, B V. 0,70 Vee Viee
TOK [y, MKA — 300 + 20
HanpsikeHue V, , B v, 0 0,15 Ve
Tok I, , MKA — 1000 + 20
Hanpsikerue V5, B BHeluHee conpoTUBNEHKE: 0,70 Vee Vee
20 kKOM oTHOCUTENBHO V(o
ToK I, MKA VoH — + 20
HanpsxeHue Vi , B lo. = 1 MA* anqa knacca A unu B 0 0,15 Ve
l5 = 500 MKA* anqa knacca C
Bpewms f, t-, MKC Cin =30n®; Cqyp =30 n® — 1
HanpseHne Ha I/O gonxHo octaeatbes ot — 0,3 B no V- + 0,3 B.
* YCTPONCTBO CONPSXKEHUA HE ACMKHO NPUBOANTL K NaaeHud Toka Hmke 500 MKA.

4.3.4 Lenb Bxoga curHana cuHxpoHun3sauum (CLK)

KoHTakT CLK ncnonb3yoT Ana noaaymn B KapTy CUrHana CMHXPOHU3aunn. Paktnyeckoe sHavyeHue 4acTto-
Tbl CUTHaNAa CUHXPOHN3auun 0bo3Havaetca f. [lInana3oHbl 3Ha4eHMN fcM. B5.21n 6.5.2.

B ycTtonumBom pexxnme paboumin LMKN cCMrHana CUHXPOoHN3aLumn aomkeH coctasnatb 0T 40 % 0o 60 % ero
nepnona. llpn nepekni4YeHn 4acToTbl C OOHOrO 3Ha4YeHUa Ha apyroe ANUTENbHOCTb UMMNyNbCa OOMKHA
cocTaBnATb He MeHee 40 % caMoro KOpOTKOro AonNyckaeMoro KapTou nepuoaa, onpeaenaemMoro B Tabnuue 7
(CM. 6.5.2). [Npn nepeknioyHeHnn 3Ha4eHNs HYacToThbl He A0MNXEH NPOUCXoaAnTb OOMeH NHpopMaunen. PeKOMeH-

OYI0TCA ABa pa3nNUYHbIX MOMEHTA ANA NepeKknioYeHNa 3Ha4eHNAa YaCcTOThl:
- Ccpa3sy nocne peakumn Ha BOCCTAHOBNEHNe NNbo
- cpa3y nocne ycnelwHoro PPS-obmeHa (cm. 7.4).
InekTpnyeckne xapaktepuctnkn CLK npeacraeneHbl B Tadbnuue 4.

T a6 nunya 4 — Inektpudeckne xapakrepmuctmkn CLK npn HopmanbHbIX paboumnx yCnoBusix

HaumeHoBaHWe nokasaTtens YcnoBus MuUHUManbLHoOe 3HavYeHue MakcumaneHoe 3HaJvYeHue

Hanpsxenune V., B Vi, 0,70 Ve Vee

Tok /;,, MKA - 20 + 100

HanpsxxeHnne V| , B 0 0,5

Hanpsxxexune V, , B Insa knacca C 0 0,2 Ve

Tok [, , MKA Vit - 100 + 20

Bpewms I, I Cin=30nd — 9 % nepunopa
Hanpspkenne Ha CLK aomxHo octaeatbesa o1 — 0,3 B no V-~ + 0,3 B.

4.3.5 Lenb BxogacurHana soccrtaHoBneHua (RST)

KOHTakT RST ncnoneb3yoT ANa noaayvuv B KapTy CUrHana BOCCTaHOBNEHNA NNMOO B COOTBETCTBUN € 5.3.2
(«xonogHoe» BOCCTaHOBNeHUE), NIMBO B COOTBETCTBUN € 5.3.3 («ropsvee» BOCCTAaHOBNEHUE).

JneKkTprnyeckne xapaktepuctmkn RST npuBeaeHsbl B Tabnuue 5.

Tabnwnuya 5— Snektpudeckne xapakrepuctukn RST npu HopManbHbIX padoynx yCcnoBusiX

HaumeHoBaHWe nokasatens Ycnosus MuHuUMansLHoe 3Ha4eHune MakcumanbHoe 3Ha4YeHue
Hanpsxenne Vi, B — 0,80 Ve Vee
Tok Iy, MKA Viy - 20 + 150
Hanpsxenne V| , B — 0 0,12 Ve
Tok [, , MKA Vii — 200 + 20
Bpems fs, I Cin=30nd — 1
HanpsxxeHne Ha RST pomkHo octaBatbea ot — 0,3 B no V- + 0,3 B.
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4.3.6 LUenb BBOAa nporpammbl (VPP)
| [1pn pabounx ycnoemax knaccos B n C koHTakT VPP pe3epBupyeTcs Ana Ncnonb3oBaHns B dyayLeM.
[1pn pabounx ycnoeusax knacca A KOHTaKT VPP MOXeT ncnonb3oBaTbCca ANs BBOAA B KAPTY NPOrpamMmel
3annMcu UNn CTMpPaHnsa BO BHYTPEHHEN SHEProHe3aBUMCMMON NaMaTn. B Tabnuue 6 onpeaeneHbl ABa aKTMBU3N-
POBaHHbIX COCTOAHNA HA KOHTaKTe VPP: nay3bl U NpOorpaMmMmnpoBaHna. Y CTPOUCTBO CONPAXKeHNA A0NXKHO NoA-
nepxmneBaTb KOHTAKT VPP B COCTOAHUM Nay3bl, ECNN KapTa He TpebyeT COCTOSAHME NPOorpaMmmMnpoOBaHUA.

Tabnunya 6 — 3AnekTpndeckne xapakrepnctmkn VPP npn HopmanbHbIX pabovnx ycnoBUsX

HanmeHoBaHUe nokasatens YcnoBus MuWuHMManbHOE 3Ha4vYeHune MakcuManbHoOe 3HavYeHue
Hanpsixxenne Vo, B 0,95 Ve 1,05 Ve
CocTosiHue naysbl
HanpsixxeHne Vi, B CoCTogHNE 0,975 P 1,025 P
Bpewms {, -, MKC . B cooTBeTCTBUM 200
CO CHOCKOW®

MoLHOCTE He AOMKHa npeBbiwaTh 1,5 BT npn ycpeaHeHnn 3a NOOON NPOMEXYTOK BpeMeHU ANUTENLHOCTLIO 1 C.

* CkopocTb u3meHeHusa Hanpsxenunsa Ha VPP He gomkHa npesbiwaTb 2 B - Mkc—1.

[TpumedaHuNs

1 3HadveHua P n |l (cMm. 6.5.4) kapTa, npn HeoHXoAUMMOCTH, coobLlaeT yCTPOUCTBY CONPAXKEHUS.

2 YnpaBneHune coctoaHmem VPP, onucbiBaemoe B pasgenax 8 u 9, OTHOCUTCA TONbKO K paboynm ycnoBusim
knacca A.

5 Pabouyas npoueaypa

5.1 O6wme NnonoxeHunnA
JNeKTpnyeckme Lenn He A0MKHbI aKTUBU3NPOBATLCA A0 TeX NOpP, NOKa KOHTAKTbl KAPTbl HE COeANHATCA
MeXaHU4eCKN C KOHTAKTaMW YCTPOUCTBA COMPAXKEHNS.

B3anMoaencTene mexay yCTPOUCTBOM COMPSAXXEHMA N KaPTON AOMKHO BKNOYaTb B cebA cneayowme

nocnenoBaTenbHble onepaunn, ONUCLIBaeMble B Nocneaylowmnx nogpasaenax:

- AKTUBU3ALMIO INEKTPUYECKUX LLenen yCTPOUCTBOM CONPAXKEHUA;

- OOMeH nHopMaLmen mexay KapTom n yCTPOUCTBOM CONPSXKEHNA, BCceraa MHULUMNpyemMbin peakumen

KapTbl H3 «XONOAHOE» BOCCTAaHOBNEHUE,

- [eaKTUBM3aLMUNIO INEKTPUYECKNX Lenen yCTponCcTBOM CONPAXeHUS.

[deakTnBnsaumna snekTpnyecknx uenen B sagaHHOW NocnenoBaTenbLHOCTU A0MKHA 3aBepPLUINTLCA Npe-

xXae, 4emM Npon3onaeT MexaHndeckoe pasbeagnHeHNe KOHTAKTOB KaPTbhl U KOHTAKTOB YCTPOUCTBA COMPAXKEHUS.

5.2 AxTuBmniauus

[1na Toro, 4ToObl MHNLUMNPOBATL B3aUMOAEUCTBUE CKaPTON, CKOTOPON UMEETCA MeXaHNYeCKOe coenHe-

HUe, YCTPOMCTBO COMPSXXeHNA AOMKHO aKTUBU3MPOBATb 3NeKTpudeckne uenn B cneayileM nopsaake,
npeaAcTaBNeHHOM Ha PUCYHKE 2:

- RST npuBoautca B coctoaHue L (cMm. 4.3.5);

” - Ha VCC noaaeTca anekTponnTtaHne B COOTBETCTBUU C KNAcCOM, BbIOPaHHbIM YCTPOWUCTBOM CONpPsiXKe-
HUA: A, Bunn C (cm. 4.3.2 n tabnuuy 1);

- |/O B ycTpONCTBE CONPAXXeHUA NPUBOANTCA B PeXUM npmnema (cm. 4.3.3);

- npunknacce AVPP npneoanTtca B COCTosAHME nay3bl (CM. 4.3.6). Npnknacce B unn C VPP pe3epBupyeT-
CA ANA NCNONb30BaHNA B byayLLEM;

- Ha CLK nogaeTtca curHan cuHxpoHunsaumm (cMm. 4.3.4). ['lo meHbLLeN Mepe, BO BPeEMSA peakLmn Ha BOC-
CTAHOBNEHWE 3Ha4YEHNE HaCTOTbI fCUrHaNa CUHXPOHM3aLUUN AOMKHO HaxoanTbea oT 1 Ao 5 Ml npn NtOOOM
Knacce.

[10 3aBepLUEHNN NOCNEAOBATENBHOCTN aKTUBN3ALNN 3nekTpudecknx uenen (RST — B coCcToaHMM L; HA

VCC nopaetca anektponutanune; |/O B yCTponcTee conpsikeHna — B pexume npuema; VPP — B COCTOAHMM
naysbl npu padoTte no knaccy A; Ha CLK nopaeTtcsa cOOTBETCTBYIIOLLMN U YCTONYMBLIN CUrHAN CUHXPOHU3aL NN )
KapTa rotoBa K «XonoaHOMY» BOCCTAHOBNEHUIO B COOTBETCTBUN C BPEMEHHbLIMU COOTHOLLEHUAMMWN, YCTAHOB-
NeHHbIMN B 5.3.2 n npeacTtaBNeHHbIMU Ha PUCYHKE 2.

5.3 O6meH uHchopmMaLnen

5.3.1 O6LwWMe NnonNoXxXeHun
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EcnnkapTta nogaepXnMBaeT KNacc pabounx ycnoBUKU, TO OHa AOMKHA pearnpoBaTth Ha Nioboe BOCCTAHOB-
neHve B COOTBETCTBUM C pa3anenom 6. [ocne 3aeepLueHna NOON peakummn Ha BOCCTaHOBNEHUE YCTPONUCTBO
CONpXKeHNAa MOXET UHULMNPOBATL «ropadee» BOCCTaHOBNEHNE KapThl. Peakuna Ha «ropavyee» BOCCTaHOBNE-
HMEe MOXET OTNNYaTbLCA OT peakunn Ha npeablayllee, Kak «kXonoaHoe», Taku «ropsadee» BocctaHoBneHue. ['oc-
ne 3aBeplieHna NOOU peakun Ha BOCCTAHOBNEHME, YKa3biBaOLWEN Ha PeXnM cornacoBaHnsa (CM. 6.6),
YCTPONCTBO CONPSXKeHU MOXeT MHMLUMnMpoBaTb PPS-00MeH B COOTBETCTBUM C pa3aenom 7.

Pabouvas npoueaypa obpaboTkm KoMaHa 3aBUCUT OT NPOTOKOoNa nepeaayn. OnncaHme nonyaynnekCcHoW
nepenadn aCMHXPOHHbLIX 3HAKOB, NPU KOTOPOU BeAYLLUMM ABNAETCA YCTPOUCTBO COMPAXXEeHUA, NpnBoanTCA B
pasnene 8. OnncaHmne nonyaynnekCHOU acMHXPOHHOW nepenadn 6NOKOB NpuBoANTCA B pasnene 9. Koraa
nepenayva oTKapTbl HE OXXnaaeTca (Hanpumep, nocne sapeplieHns obpadoTkn KoMaHAa bl N Nepen MUHMLNMNPOBa-
HUEM cneayioLlen KOMaHabl ), yCTPONCTBO CONPAXXEHNA MOXKET AaXe NpeKpaTuTb nogady CUrHana CUHXPOHN3a-
LIMK, eCNU KapTa noaaepXmeaeT OCTaHOBKY CUHXPOHU3aLnN.

[TpunmedaHune— MexoTpacnesble KoOMaHabl Ana obmeHa yctaHasnmaeT NCO/M3K 7816-4. [Npyrue kKomaH-
Obl YCTaHaBNUBAKT N0 B CYLLECTBYIOLWUX CTaHAapTax, NnMbo B AONONHUTENBLHLIX CTaHAApPTaX, KOTOpble HYXXHO DyaeT
onpeaennTb.

5.3.2 «XXonogHoe» BOCCTaHOBNEHMe

B cooTBEeTCTBUMN C PUCYHKOM 2 CUrHan cUHXpoHu3aunmn nogaetca Ha CLK B MOMeHT BpeMeHn Ta. KapTta
OOMKHA ycTaHOBUTL NnHKMIO | /O B cocTtosHne Z B npeaenax 200 umknoB CMHXpPOHM3aUuu (fa) oT Ha4yana noaayu
Ha CLK curHana cnHxpoHmnsauum (B TedeHne BpemMeHun ta ¢ MoMmeHTa 7a). KapTta BoccTaHaBnNuBaeTcsa NyTem
nopaepxmBaHmna RST B coctoaHmn L B TeyeHne He meHee 400 LumknoB CUHXpoHu3auum (tb) c MOMeHTa nogayn
Ha CLK curHana cMHxpoHun3saLumm (B TedeHmne BpemMeHn tb c MoMeHTa 7a).

Heonpepe-
neHHoe
cocTosiHUe

. | —— Peakuus

as 200 400, 400 . _ 40000

PUCYHOK 2 — AKTUBM3aLnAa N «XonoaHoe» BOCCTaHOBNEHUE

B MOMeHT BpeMeHn Thb RST nepepoantcsa B coctosaHme H. Peakuma Ha I/O aomkHa Ha4nMHaTLCA MeXay
400 n 40000 umknamun cuHXpoHU3auum (fc) nocne NOCTynNeHna HapacTtawlwero ppoHTa curHana Ha RST (B
TeudeHne BpeMeHn fc c MOMeHTa Th).

Ecnun peakumna Ha |/O He HaunHaeTcsa B npeaenax 40000 uMKNOB CUHXPOHU3ALUMN NPU HAXOXAEHUN RST B
cocToAHUN H, TocnurHan Ha RST aonxeH 6biTh BO3BPAaLLEH B COCTOAHUE L, a snekTpuyeckme LLenn A0NXHb! ObITb
0EeaKTNBU3NPOBaHbI YCTPOUCTBOM CONPAXXEHNA B COOTBETCTBUN C 5.4.

[TpumMmedyaHNs
1 BHYTpeHHee COCTOAHUE KapThbl, NpeawecTByLee «XOoNoAHOMY» BOCCTaHOBNEHNID, NPUHUMaETCA 3a Heonpeae-
neHHoe. CneaoBaTenbHO, KOHCTPYKUUA KapTbl A0MKHA UCKNIOYaTb BO3MOXHOCTb HENpaBUNbLHOro cpabaTbiBaHUA.

2 YCTPOWNCTBO COMPSKEHNS MOXET UHULIMUPOBATb «XONOAHOE» BOCCTAHOBNEHWUE KapTbl M0 « COOCTBEHHOMY YCMOT-
PEeHUO» B NKDOOE BpemA.
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5.3.3 «['opAvYee» BOCCTaHOBMEHMUE
B COOTBETCTBMUN C PUCYHKOM 3 YCTPOUCTBO COMNPAXXEHUA MHNLIMNPYET «ropsiyee» BOCCTaHOBNEHWE NpuBe-

neHnem RST B cocTtoaHue L Ha BpeMa, COOTBETCTBYIOLLEeE He MeHee YeM 400 umknam CMHXpOoHU3aumn (Bpems te),
npn aTom VCC n CLK ocTanTca 6e3 u3aMeHeHnn.

VeP_ i
RST e— _
CLK

~—td — ~—if—

0 | cewee |
i i L—Peakuwﬂ
Tc Id

g 200 40 o 4y 490 4 o 40000

PucyHok 3 — «l'opsadvee» BoCcCTaHOBNEHNE

B MOMeHT BpeMeHn Td RST nepesoantca B coctoaHue H. Peakumsa Ha I/O gomkHa HAYMHATLCA MeXay
400 n 40000 umknamun cuHxpoHusauum (ff) nocne NOCTyNNeHna HapacTtawLwero ppoHTa curHana Ha RST (B
TeyeHne spemMenn ff c MomeHTa T7d).

Ecnun peakuma Ha |/O He HavynHaeTca B Npeaenax 40000 LMKNOB CUHXPOHN3ALIMN NP HAaXOXAEeHUN RST B
cocToaHne H, TocurHan Ha RS T aonkeH ObITb BO3BPAaLLEH B COCTOAHME L, @ 3neKTpuyeckue uenn A0MKHbI ObiTb
0EeaKTUBU3NPOBAHbI YCTPOUCTBOM CONPAXXEHUA B COOTBETCTBUN C 5.4.

5.3.4 OcTaHOBKa CUHXpPOHU3aALUN

Ecnu kapTa nogaepXxmBaeT OCTAHOBKY CUHXPOHN3aUUN, TO KOrAa YCTPOUCTBO CONPAXKEHNA HE OXXMaaeT
nepenaymn ot Kaptbl U |/O ocTaeTca B COCTOAHUM Z Ha NPOTAXeHUN He MeHee 1860 UMKNOB CUHXPOHM3ALMN
(MPOMEXYTOK BpeMeHMN {g), YCTPOUCTBO CONPAXKEHNA B COOTBETCTBUN C PUCYHKOM 4 MOXET OCTAHOBUTbL NOAaYY
curHana cuHxpoHnsaunm Ha CLK (B MOMEHT BpeMeHn Te).

/0

[MpeablayLin | :H—Cne.qyrou.l,uﬁ
3Hak Te Tf 3Hak

1860 8f6° < tg 7—20 < th

PucyHok 4 — OcTaHOBKa CUHXPOHU3aLUN
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[1ToKa CUHXPOHN3aLNA OCTAHOBNEHA (C MOMEHTa BpeMeHU Te 10 MOMeHTa BpeMeHn Tf), CLK aonxHa noa-
aepxueatbcsa nNMbo B coctoaHun H, nMbo B coctosHUM L, Ha CcOCTOoAHME yKasblBaeT napameTp X,
onpenenaemMbin B 6.5.5.

B MOMeHT BpeMeHun T yCTPOUCTBO CONPSXKEeHUA BO30OHOBNAET CUHXPOHU3ALUMNIO, N ODMEH MHOOpMaLInen
Ha |/O MoXxeT 6bITb NPOAOIKEH NOcNe coBepLLueHNA He MeHee 700 LMKNOB CMHXPOHN3aLUUKM (MO UCTEYEHNN BPE-
MeHU th ¢ MOMeHTa TT).

5.4 [leakTBM3auun

Korga oomMeH MHdopmMmaumnen 3aBeplleH nnu npepesaH (HanpuMmep, B cnyvaax Hepearnpyowen KapTbl,
ODHapYXeHUA N3BbATUA KapThbl), YCTPOUCTBO CONPSXKEHNA AOMKHO AeaKTUBU3NPOBAaTL 3NEKTPUHECKUE LLenu B
cneayoLwem nopaake, NpeacTraBneHHOM Ha PUCYHKE 3:

- RST npnBoanTtca B CoOCToAHME L;

- CLK npuBognTtca B cocTosiHue L (ecnn CUHXPOHN3aLUMNA HE OCTAHOBNEHA paHee B COCTOAHMM L);

- VPP geaktusunsnpyetca (ecnm obin akTUBU3UPOBAH );

- |/O npnBoanTCA B COCTOSIHNE A,;

- VCC peaktnBuanpyeTcs.

A <
n
=4
!
-
|
|
|

CLK

| / O HOe COCTOsIHUE

PucyHok 5 — [leaktnsunsaumns

6 OTBeT-Ha-BoccTaHoBneHue

6.1 O6wan koHcpurypauma

[10 onpenenennio OTBeT-HA-BOCCTaHOBNEHNE — 3TO 3HAa4YEeHMe NOCNeaoBaTeNbHOCTM BANTOB, NOCbINa-
EMbIX KAPTOWN YCTPONCTBY CONPSXKEHUSA KaK peakumns Ha BoccTtaHoBneHume. B uenun | /O kaxabin 0anT nepenaercs
ACUHXPOHHbLIM 3HAKOM (Qanee — 3Hak).

Bcakaa ycnewHaa onepauma BOCCTaHOBNEHUA A0MKHA MHAYLUMpoBaTb Ha |/O HavanbHbIN 3HAK TS, 3a
KOTOPbLIM MOTYT CNeaoBaTb He bonee 32 3HAKOB B cCneayloweM nopaake, npeactaBNeHHOM Ha PUCYHKe 6:

- TO — 3HaK hopmaTa (0b6a3aTenbHbIN);

- TA(i), TB(i), TC(i), TD(i) — 3Hakn nHTepenca (HeobasaTenbHbIE);

- T1, T2, ..., TK — 3Hakun npeabIicTOpnn (HEODA3ATENDLHbLIE);

- TCK — KOHTPOMbHbLIN 3HAK (YCNOBHbIN).

Ha4danbHbIN 3HAK TS 3aaaeT NopaaokK, No KOTOPOMY OCYLLIECTBNAETCA AeKOAUPOBAHME KaXa0ro nocneay-
IOLLEro 3Haka.

3Hak hopmaTta TOunseewiaet o nepebiX 3Hakax uHTepdenca TA(1), TB(1), TC(1), TD(1) nmob0 BCex 3HaKax
NpeabICTOPUN.

Ha npucytcTBue 3HakoB NHTepdenca B OTeeTe-Ha-BocCcTaHOBNEHME YKa3blBaeT CNOCO0 BUTOBOrO OTO-
OpaxeHna, HMLUMUPYEMbIN 3HAKOM hopmaTa.

Ha npucyTcTBMe 3HAKOB NPeabICTOPUM YKa3biBaeT YACNO, 3aKOAUPOBaHHOE B 3HaKe hopmarTa.

[TpnucyTCcTBUE KOHTPOMNBLHOrMO 3Haka 3aBUCUT OT 3Ha4YeHUA(UW) napameTpa T B HEKOTOpbiX DanTax
NHTEepenca.

[TpunmedaHune—naynpoweHna obosHadeHnn ganee B Tekcte TO, TA(), TB(i), TC(i), TD(i), ..., T1, ..., TCK
OyayT 0603Ha4YaTh He 3HaKK, a 6anTbI, KOTOpPbIE 3STUMN 3HAKAMWU U NEpeaadTCA.
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Ha4yanbHbIN 3HAK
3Hak opmaTta (kogupyet Y(1) n K)
3HaKkn nHTepdenca:
TA(1) . ... mobanbHbIN
(kogupyeT Fl n DI)
TB(1) . ... mobanbHbIN
(kogupyert |l n Pl1)
TC(1) ... rno6anbHbIN
(kogupyet N)
TD(1) ....koonpyetY(2)mu T
TA(2) .. .. mobanbHbIN
(koaupyeT crneunduLnpoBaHHbLIN
PEXNM)
TB(2) ... . rnobanbHbIN

(kogupyet Pl2)

TC(2) .. . . CneumMguuMpoBaHHbI
TD(2) ... koanpyet Y(3)n T
TA(3) ... TA(i), TB(i), TC(i) (i>2):
- cneynurumnpoBaHHblie nocne 1T#195;

- rnobaneHble nochne T=15.

I
I
L.
i
I
i

--1
--J

. TD(1) kognpyeT Y(i+1)un T

3HaKn NpeabICToOpUn
(He bonee 15 3HaKoB)

H

TK

TCK KOHTPOMbHLIN 3HAK

PucyHok 6 — KoHdourypauna OteeTa-Ha-BoccTaHoBNeEHME
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6.2 MNapameTp T

[MapameTp T ykasblBaeT NPOTOKON nepenayn n (unn) keannpuumpyet 6antbl MHTEPdenca. B kaxxaom mn3a
6antoB TD(i) (cM. 6.4.3.1), TA(2) (cM. 6.5.7)nnn PPS0 (cMm. 7.3) Outkl ¢ b4 no b1 koanpyloT 3HadyeHne napamerT-
pa T:

T =0 — nonyaynnekcHasa nepenaya 3HakoB, ONUCbiBaeMan B pasnene 8;

T =1 — nonyaynnekcHaa acUHXPOHHAaA Nepenaya bnokoB, oNUCbiBaemasa B pasaene 9;

T=2nT=3 — byaywime aynnekcHble pexxmumbl padoTsbl;

T =4 — ycoBeplLUueHCTBOBaHME NONyAYyNNeKCHON Nepenayn 3HaKoB;

T=5, ..., T=13 — ncnonb3oBaHne B byayLlem;

T =14 yka3blBaeT Ha NPOTOKON nepenayn, He CTaHAaPTU3OBAHHbLIN NOAKOMUTETOM 17 COBMECTHOIO TEX-
Hu4eckoro komuteta 1 MCO/MOIOK (CTK1/TIK17 MCO/M3IK);

T = 15 He ykasbiBaeT NPOTOKON Nepeaayn, a ToNnbko keanupuumpyeT rnodanbHble 0anTbl MHTEPdenca
(cM. 6.4.3.2).

6.3 ACMHXPOHHbIN 3HaAK

6.3.1 3nemMeHTapHaa eaAMHULIA BPpEMEHN

Bo BpeMa peakumn Ha BOCCTaHOBNeHMne etu AoNXHa ObITb paBHa 372 LMKNAaM CUHXPOHMN3aLMNN:

letu=>2%

O6 anbTEPHATUBHOM N3MepeHun etu cm. B 6.4.1, obuiee BbipaxeHne etu cMm. B 6.5.2.

6.3.2 CTpyKTypa 3HaKa

[lepen nocbiNkon 3Haka uenb |/O aonkHa HaXoAUTLCA B COCTOSAHUN Z.

B cOOTBETCTBUM C PUCYHKOM 7 3HAK COCTOUT U3 AeCATU NocneaoBaTeNbHbIX MOMEHTOB, KaXXA0MY N3 KOTO-
PbIX COOTBETCTBYET NNDOO COCTOAHNE Z, NNDO COCTOSAHNE A.

[lepBblnt MOMEHT M1 AOMXKeH OblTb B COCTOSAHMN A; AAaHHBIWM MOMEHT ABNSIETCA «KCTAPTOBbLIMY.

BoceMb MOMEHTOB ¢ M2 No M9 nepenatoT 6anT.

[TocnegHmn MmoMeHT M10 agonxeH obecnevnBaTb KOHTPOMb 3HAKa N0 YETHOCTU; AAHHLIM MOMEHT Nepena-
eT OUT YETHOCTW.

Cregyrowmi
7 mim2m3m4dmomoem/ mé&m9m10 3HaK
PasrpaHndunrens-
e 8 MOMEHTORB HbIA MHTEepBan
A

0 t1 th 10
i“‘ (n+0,2) etu "‘i

PucyHok 7 — CTpyKTypa 3HaKka

B npegenax Kkaxgoro 3Haka, ecnu COCTOSAHME U3MEHAETCA B KOHLE MOMEHTa mn, BPeMS 3a0epXXKnN OT
nepeaHero POHTa 3Haka Ao 3aaHero PpoHTa MOMEHTa mn A0MKHO ObITb CNeayoLWnM (CM. PUCYHOK 7):

tn =(n+0,2) etu.

Ha4anoM oTcyeTa BpeMeHU nepeaaTymnka aBnaeTca nepeaHnn opoHT 3Haka. [1pn noncke 3Haka npuem-
HUK nepuoandeckn onpenenseTt Hannune curHana Ha |/O B TedeHne BpemeHn He Bonee 0,2 etu. Hayanom
OTCYETA BPEMEHU NPUEMHUKE ABNAETCA CepeanHa Mexay nocneaHnm HabnaeHNEM COCTOAHNA Z U NEPBbLIM
HabNwaAeHNEM COCTOAHNA A.

[Tpne MHWK aonmkeH noaTeepanTb NnpneMm m1 oo ucrtedeHna 0,7 etu (Bo BpeMeHN NpNeEMHUKE ). 3aTEM NPK-
EMHUK AOMKEH MNPUHATL: M2 — B MOMeHT (1,5 +0,2) etu, m3 — B MOMeHT (2,5 +0,2) etu, ... , M9 — B MOMEHT
(8,5+0,2)etumm10 — B MOMeHT (9,5 +0,2) etu. HeTHOCTL 3HaAKa NpoOBEPAETCA aBTOMaTUYECKM.

[TpuMeyaH e — YKkazaHHble A0NYCKMN rapaHTUPYIOT, YTO 30HbI onpeaeneHns cMrHana NonHOCTbK OTAEeNeHb!
OT NepexoaHbIX 30H.

11
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Bpemsa 3aaepxkmn mexay nepeaHnmm opoHTaMn AByX NOCNEA0BaTENbHbLIX 3HAKOB AOMKHO COCTaBMNATb
He MeHee 12 etu, YTO paBHAETCA CyMMapHOU AnnTenbHOCTM oaHoro 3Haka (10,0 £ 0,2) etu n cneaytowlero 3a
HUM pasrpaHN4nTEenbHOrO MHTepBana. [Npun HaxoXxaeHun B pasrpaHNYUTENBbHOM MHTEPBANE KakK KapTa, Tak U
YCTPONCTBO COMNPAXEHNA AOMKHbI OCTaBaTbCA B pexume npmema (Npmn 6e30WmnboyHon paboTe), C TEM YTOObL!
/O noppepxmBanach B COCTOAHUN Z.

Bo BpemMa peakunn Ha BOCCTAaHOBNEHME BPEMS 3a0EPXKKN MexXay nepeaHnmMmmn poHTaMn ABYX NOCNeao-
BaTeNbHbIX 3HAKOB, NOCLINAaeMbIX KapTOU, He A0MKHO NpeBblaTtb 9600 etu. [laHHOEe MakcnManbHOE 3Ha4YeHne
Ha3bIBAETCA Ha4anbHbIM BPEMEHEM OXNA3HUA.

6.3.3 CurHan owmndKn M NOBTOpPEHME 3HaKa

Bo BpeMs peakumn Ha BOCCTaHOBNEHME ANA KapT, npeanaraowmx npotokon T =0, aBnaeTca obsasartensb-
HOW HUXXecneayouwasa npoueaypa; oHa HeobaszaTtenbHa Ansa YCTPOUCTB CONPAXEHUA U OPYINX KapT.

Kak noka3aHO Ha pUCYHKe 8, Npu HenpaBUNbHOW YeTHOCTU 3HaKa NPUeMHUK AOMKEH NnepeaaTtb CUrHan
ownbkn nytem npmeeneHnsa uenm /O B coctosaHne A B MoOMeHT (10,5 + 0,2) etu BO BpeMeHN NPNEMHNKE MUHN-
MYM Ha OJHY, MAKCUMYM HA ABe etu. 3aTeM NPUEeMHUK OMKEH OXNAaTb NOBTOPEHNE 3HAKA.

O I Pasrpa- | o

— - ‘ HUYN- - "~ :

o banT (i) Q 3 | renthuin | & bant (i+1)
— o NnHTEpPBan| -

a) be3 obHapyXeHnsa onbKM YETHOCTU

fa
BainT (i o | |CurHan
() 71 |owmnbkn

b) MNpu oOHapyXeHnn oWndKN HEeTHOCTI

[ToBTOpEeHune

9100H
1del1n

BaiT (i)

1deln

PucyHok 8 — [Qnarpamma nepenaydmn n noBTopeHus 3Haka

Ona obHapyXeHna curHana owmnbKkn nepenaTtynk AOMKEH NPoBEPUTb COCTOAHME Lenun |/O B MOMEHT
(11,0+0,2) etu BO BpeMeHN nepenaTynka (T.€. OT nepeaHero PpoHTa 3HaKA):

- €CNN COCTONAHME Z, TO NPUHUMAETCS, YTO NPMeEM 6e30LLNOOYHLIN;

- €CNN COCTOAHME A, TO NPUHUMAETCA, YTO NPUEM C OLLMBKON. [locne BblAep KN B TeHYEHNE KaK MUHUMYM
nByx etu ¢ MOMeHTa ODHapyKeHUa cMrHana ondbKN NnepeaaTyHmK A0MKEH NOBTOPUTL MNOCHINKY 3HaKa.

Ecnu noBTOpEeHne 3Haka He obecnevynBaeTcsa KapTon, TO:

- KapTa UrHopupyeTt curHan owmnodkn, nCxoaawmm OT YCTPOUCTBA CONPAKEHUA, N HE AOMKHA N3-3a HEro
noBpeXaaTbCs;

- YCTPOMNCTBO CONPsXKeHNA A0NXHO ObITb CNOCOOHO MHNLUMWPOBATL NOBTOPEHWE BCEN ONepaLnn BOCCTa-
HOBNEHWUA.

6.4 Ctpyxtypa OTBeTa-Ha-BocctaHoBneHue

6.4.1 HayanbHbIN 3HaK U NOPAAOK KOANPOBAHUA

Ha pucyHke 9 npeactaBneH HavyanbHbIN 3HAK TS, rae:

- MOMEHTbI ¢ M1 No m4 3HaveHnem (Z)AZZA 3analoT nocneaoBaTENbHOCTb CUHXPOHN3ALNN;

- MOMEHTbI ¢ M5 no m7 3HadeHnammn AAAvnn ZZZ yka3sblBalOT Ha 00paTHbLIN NN NPAMON NOPAAOK KOAN-
POBaHNA COOTBETCTBEHHO;

- MOMeHTbl ¢ M8 No M10 paBHbl AAZ.

[TpnmedaHune—IllocnengoBatenbHOCTL CUHXPOHU3aUUN NO3BONSAET YCTPOWUCTBY COMPAXEHUA onpeaenunuTb
etu, nepBoHa4YanbHO NCNONBL3YEMYIO KAPTON. ANbTepHaTUBHOE namMepeHune etu — 3To TpeTb BPpeMeHN 3a0ePKKN Mexay
nepBbIMY ABYMS HUCNAAaKLWMMn opoHTamMun B 3Hake TS. MexaHu3mbl nepeaadn nnpnemMa B kapTte (BKNYas A0NYCKKU, yka-
3aHHbIE B 6.3.2 1 6.3.3) AO0MKHbI ObITL COrNAacoBaHbl ¢ AaHHbIM anNbTePHATUBHbLIM onpeaeneHnem etu.

MIm2m3mdmb mém7 m8 m9 m10

V4
VAV
(ZY |A |l Z Z | A % A Al Z (Z)
AAA
A

PucyHok 9 — HavyanbHbINn 3HAK TS
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3HaK TS ycTaHaBNuBaET NOPAA0K KOANPOBaHNA DANTOB BO BCEX NOCneayiwmx s3Hakax. [1opaaok kogmpo-
BaHMA onpenenser:

- KkoaupoBaHue 3Ha4yeHun 1 n 0 Yyepes coctoaHna Zun A ana AoeBaTm MOMeHToB ¢ m2 no m10;

- 3HA4YMMOCTb OBUTOB ANA BOCbMWU MOMEHTOB C M2 nNo m9.

UeTHOCTL 3HAKOB NOoATBEpPXAaeTcsa, eCnNn Yncno OUTOB, YCTAHOBMNEHHLIX B COCTOAHNE «1», B AEBATH
MOMeHTax ¢ m2 no m10 — 4YyeTHoe.

3HaK TS MOXEeT UMETb ABa 3HAYEHUA, NPUBEAEHHbIX HWXKE KaK 3HAaKN U3 AECATU MOMEHTOB B COCTOAHNAX Z
nnn A n, B COOTBETCTBMU C NOPAAKOM KOANPOBaHUA, KaKk 0anTbl N3 BOCbMU OMTOB CO 3Ha4deHnammn 1 unmn 0.

3HaK (2)AZZAAAAAAZ ycTaHaBNuBaET 0bpaTHLIN NOPAAOK, MO KOTOPOMY COCTOAHNE A KOONPYET 3HaYe-
HUe 1, a MOMeHT m2 nepenaeT crapumnm 6uTt (msb naet nepebiM). [pn AekoaANPOBaAHNN COFNACHO ODPaTHOMY
nopsaaKy nepenasaemMbi 0anT paseH '3F'.

3HaK (Z)AZLZAZZZAAZ ycTaHABNMBAET NPSAMOMN NOPAAOK, MO KOTOPOMY COCTOSIHUE Z KoanpyeT 3HadeHue 1,
a MOMeHT m2 nepenaet mnaawunm out (Isb naet nepebiM). INpu aekoanpoOBaHNM COrNacHO NPAMOMY NOPAAKY
nepenasaeMbi 6anT paBeH '3B".

Ha pucyHke 10 nokasaHa CTpykTypa bauTta, ncnonb3yemaa nanee B Tekcre. bant coctomt ns BOCbMun
onToB, 0003Ha4YaeMbIX Kak b8, ..., b1, co 3HadeHnammn 1 unn 0, roe b8 — ctapwunn 6ut (Mmsb), b1 — mnagwmnn
ouT (Isb).

b8 b7 bo | b4 | b3 b2 b1
msb ISh

PucyHok 10 — CTpykTypa Hbanta

6.4.2 baunt chopmataTO

B cootBeTCTBUM C pUCYHKOM 11 BanT oopmaTta TO cogepXnT cneaytowme ABe HacTu:

- 6uTbl ¢ b8 no b5 dhopmupyoT Y(1) — nHankaTop npucyTcTema 0anToB nHTepdenca TA(1), TB(1),
TC(1), TD(1); kaxabin OMT, paBHbIW €ANHULLE, YKa3blBaET Ha NPUCYTCTBUE eLLe 0AHOro banTta uHTepdenca;

- outbicb4 no b1 popmunpyoT napameTp K, KOTOpbIM KOANPYET YNcNo bantoB npeabicTopun — ot000 15.

e o | oo oo b4 fea ez ] B
msb Isb
Y(1) K

Y (1) — nHamnkaTop npucyTcTBuA 6antoB UHTEpPdenca:
- TA(1) npucytcteyeT npu b5=1;

- TB(1) » » b6=1:
- TC(1) » » b7=1;
- TD(1) » » b8=1.

K — y4uncno bantoB npegbictopun (ot 0 go 15)

PucyHok 11 — KoauposaHue 6anta TO

6.4.3 banTtbl nHTepcenca TA(1), TB(1), TC(i), TD(i)

6.4.3.1 bawnt TD(i)

B cooTBeTCTBMU C PUCYHKOM 12 6anT nHtepdenca TD(i) coaepxuTt cneayoline aBe HYacTu:

- outbl ¢ b8 no b5 dopmunpyioT Y(i + 1) — nHaukaTop npucytcTeusa 6antoB Htepdenca TA(i+ 1), TB(i + 1),
TC(i+1), TD(i + 1); kaxxabin OUT, paBHbIW €AUHULE, YKa3blBAET HA NPUCYTCTBUE eLle OAHOro banta nHTepden-
Ca;

- 6uThkl ¢ b4 no b1 dbopmnpyloT 3Ha4eHWe napameTpa T, Kak onpeaeneHo B 6.2.

CnepoBatenbHo, 6anTt TO nepenaet Y(1), 6ant TD(i) nepenaet Y(i+ 1). B 6anTte, nepenatowemM Y (i), bnthi
¢ b8 no b5 coobwaloT, NPUCYTCTBYIOT N UNKN OTCYTCTBYIOT B OTBETe-Ha-BoccTaHoBneHne (B 3aBUCUMOCTHN OT
TOrO, paBEH NN COOTBETCTBYIIOLLMN OUT eanHMLLE NN HYNIO ) 6antbl MHTepdenca TA(i) (TA(i) — B cOOTBETCTBUN
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c outom bb), TB(i) (TB(i) — B cooTBeTcTBUU C OMTOM b6), TC(i) (TC(i) — B cooTBeTCcTBMM C OMTOM b7) 1 TD(i)
(TD(i) — B cooTBeTCTBUM C BUTOM b8) B AAHHOM Nopsiake nocne 6anta, nepenarowlero Y(i).

PEBRRROR
sb

Y(i+1)

Y(i+1) — nHamkaTop npucyTcTBus 6antoB nHTepdenca:
- TA(i+1) npucytcteyeT npun b5=1;

- TB(i+1) » » bb=1;
- TC(i+1) » » b7=1;
- TD(i+1) » » b8=1.
T — ccbinka Ha NPOTOKON U (Unn) KBanudunkaTop 6anTos
NHTEpdeunuca

PucyHok 12 — KoauposaHue 6arta TD(i)

Ecnn 6ant TD(i) otcyTctBYeT B OTBETE-Ha-BoccTaHOBNEHNE, TO M banTbl MHTepdenca TA(i+ 1), TB(i + 1),
TC(Gi+1)nTD(i+ 1) OTCYTCTBYIOT.

Ecnun aBa unn bonee saHavyeHun napameTpa T npucyTcTteyIoT B bantax TD(1), TD(2), ..., To 3TN 3Ha4YeHns
OOMXXHbl cNeaoBaTh B nopaake Bo3pactaHna Yncen. EcnunpucytcteyloT T =0mn T =15, To T = 0 gomkHO natn
nepebiM, T =15 — nocneaHum. Micnonb3oBaTtb 3Ha4deHue T = 15 B 6ante TD(1) 3anpewiaercs.

[TepBbIN NPpeanoXeHHbIN NPOTOKON onpeaensaeTca cneaylowmm o0bpasom:

- ecnn 6ant TD(1) npucytcteyeT B OTBETEe-HA-BOCccTaHOBNEHNE, TO NepPBbLIM NPeanoXeHneM ABNAeTCA
NPOTOKON, 0003Ha4YeHHbIN NapamMmeTpom T B bante TD(1);

- ecnnbaut TD(1)oTcyTcTBYET, TO NEPBLIM M EANHCTBEHHLIM NpeanoXeHnem apnaetcanpotTokon T =0.

6.4.3.2 bawntbl TA(i), TB(i), TC(i)

bantbl nutepdenca TA(i), TB(iyn TC(iyanai=1, 2, 3, ... asnartca nndo rnodanbHbiMU, NIMDO cneundu-
LUPOBAHHbIMW, KaK YKa3aHO HUXeE.

[[NnobanbHble 6anTbl MHTEPdENCE YKA3bIBAIOT NapaMeTPbl MHTErPanbHOWU(bIX) CXeMbl (CXeM) KapTbl (CM.
6.5).

CrneundurumnpoBaHHblie DanTbl MHTEPdENCA YKa3biBaIOT NapaMeTPbl NPOTOKONA Nnepeaayn, npeanarae-
MOIO KapPTOMW.

Bantbl nutepdenca TA(1), TB(1), TC(1), TA(2), TB(2) — rnobanbHblie. Bant nutepdenca TC(2) — cne-
LUndpnunpoBaHHbIN; OH onpeaeneH ana npotokona T =0 (cM. 8.2). MIHTepnpeTauna 6antos nHtepdenca TA(i),
TB(i), TC(i) anqa i > 2 3aBUCUT OT 3Ha4YeHNA napameTpa T B bante TD(i — 1) cneayowmnm obpasom:

- ecnn T #15, TO AaHHbIE BAaNTbl — cNeLUNPOULIMPOBAHHLIE, OPUEHTUPOBAHLI Ha NPOTOKON T;

- ecnn T =15, TO AaHHbIe DanTbl — rNobanbHbIe.

Ecnn bonee YeMm Tpn banta nHtepdenca TA(i), TB(i), TC(i) onpeaeneHbl ANA 0AHOMO U TOrO e 3Ha4YeHUs
napametpa T, To B OTBETE-HA-BOCCTAHOBNEHME OHU AOMXKHbLI NPUCYTCTBOBATL NOCNeAoBaTeNbHO Nocne ban-
TOB TD(i — 1), TD(i), ..., K&XAbIN N3 KOTOPbIX YKa3blBaeT AaHHOE 3Ha4YeHne T, cneaoBaTenbHO, OHWM OAHO3HAau-
HO NOEHTNOULNPYIOTCA KaK NOABNAKLWMNECA NOCNe NepBoro, BTOPOro, ..., N-ro cny4vaa ynotpedneHnsa 0aHorou
TOro e napametpa T B bantax TD(i — 1) anai > 2.

[MTpumedaHune— CodyeTaHne napameTpa T cocnocodom OUTOBOro oTodpakeHns NO3BONAET NOCLINATL TONLKO
nonesHble HanTbl UHTEpdEeNnca n, Npn He0HBXOAUMMOCTU, NCMONBL30OBATL 3HAYEHUS MO YMON4YaHUIK ANSl NapamMeTpoB, COOTBE-
TCTBYIOLUUX OTCYTCTBYHOLUM DanTam uHTepdenca.

6.4.4 bautblnpeabictopunT1,T2,...,TK

bantbl npeabictopun T1, T2, ..., TK HecyT nHghopmauuio obLLEero xapakrepa, Hanpumep 00 U3roToBUTE-
ne KapTbl, KpUCcTanne, yCTaHOBNEHHOM B KapTe, Maco4YyHoM [13Y B KpucTtanne; COCTOAHNU pecypca KapThl.
CopnepxaHune 6anToB npeabicTopumn yctaHoBneHo B MCO/M3IK 7816-4.

Ecnu napameTtp K He paBeH Hynto, To OTBeT-Ha-BoccTaHoOBNeHWe npoaonxaeTcsa (Nocne 3aBepLueHns
banTtoB nHTEepdenca)Ha K 6antoB npeabictopun T1, T2, ..., TK.
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6.4.5 KoHTponbHbin 6ant TCK

3HaveHune banta TCK AonKHO ObITb TAKNM, YTODbLI PE3YNbTAT BbINOMNHEHNS ONEPaLNN CNOXEHNA KUCKNIO-
yawuwee U» Haa Bcemn 6antamm ot TO o TCK BKNHOUNTENBHO BbIN HYNEBLIM.

bant TCK aonxeH oTcyTCcTBOBaTL, €cnn B OTBETE-HA-BOoccTaHOBNEHME YKa3aHO TONbKO T =0 (BO3MOXHO
no ymon4yaHuw). bant TCK aonxeH npucytcTeoBaTb, ecnm B OTBETE-HA-BOCCTAHOBNEHWE NPUCYTCTBYET KaK
T=0,Takn T =15, a Takke BO BCEX NPOHUX CNy4vasax.

6.5 CopepxaHue rnodbanbHbIX 6anToB UHTEpPhenca

6.5.1 Oowme nonoxeHun

[laHHbIN Noapa3aen HacToALLEro CTaHaapTa ycTaHasnNuBaeT coaepxaHue rnobdbanbHbiX 0aNTOB NHTEP-
thenca. Bce rnobancHble DanThbl MHTEpgenca, He onpeaneneHHble B AaHHOM noapasaene, N Bce HENCNONb30-
BaHHble 3HAYEHNSA LenNbIX Yncen, onpeaensaeMblX HUXe, 3ape3epBuUpoBaHbl ANA UCNONbL30OBaHUA B DyayLLEM.

HdanHbin noapasnenonpenenaeT 0antobl TA(1), TB(1), TC(1), TA(2), TB(2)n6ainnTt TA(i) (anai> 2), cneay-
oMW 33 NepBbIM NOoABNeHMEM napameTpa T = 15 B 6ante TD(i — 1). 9T 6anTbl KOAUPYIOT B ABOUHHOM KOAE
nonoxuntenoHble Uenble Yncna 6e3 3Haka Fl, DI, Il, P11, N, P12, Xl un Ul, koTtopble nnd0 paBHbI 3Ha4EHUAM Napa-
meTtpoB F, D, N, P, |, Xn U, npeacrtaBneHHbIX B NOCNEAYIOLWNX NYHKTaX, NMOO NCNONb3YIOTCA ANS UX BblYUCNe-
HUA.

B cnyyae npucytctemsa B OtBeTe-Ha-BoccTtaHoBNEeHMe Takon 6anT AoMmKeH ObiTb MHTEPNPETUPOBAH AN
6e30wndoyHON 0B6pPaboTKM NOOro NPOTOKONA.

Ecnun Takon 6anTt OTCYTCTBYET, TO, MPU HEOOXOAMMOCTU, ANA COOTBETCTBYIOLLMX NapaMeTPOB JOMKHbI
NCMOMNb30BaTbCA 3HAYEHWNA MO YMOMYaHUIO.

bant TA(1) kognpyeT (CM. 6.5.2):

- FI — anakoahpurumneHTa npeobpasoBaHUA HaCTOTbl CUHXPOHN3NPYIOLLMX UMNYNbCOB Yepe3 OnThicb8
no b5 (cm. Tabnuuy 7);

- DI — ana koahpurumneHTa perynnpoBaHnua CKOpPOCTU nepenayn B boaax Yyepes omtol ¢ b4 no b1 (cm.
Tabnnuy 8).

bant TB(1) (raoe 6ut b8 = 0) koanpyeT (CM. 6.5.4):

- |l — ana makcumManbHOro ToKa nporpamMMmmpoBaHua Yepes outel b7, b6 (cm. Tabnuuy 9);

- PI1 — 3Ha4yeHune HanpaxxeHUa NporpamMmMmnpoBaHna Yepes outel cb5 no b1.

[TpunumeyaHNne— YCTPONCTBO CONPSXKEHNA MOXKET urHopuposaTtb OUT b8 Banta TB(1).

bant TC(1) koanpyeTt N (cM. 6.5.3) — Ana BbIMUCNEHNA AONONHNTENBHOINO Pa3rPaHNYNUTENBHOIO NHTEP-
Bana 4yepe3 BOCeEMb ODUTOB.

bant TA(2) — 6anT cneunpnunpoBaHHOro pexxmma (cm. 6.5.7 n 6.6).

bant TB(2) kognpyeT anbTepHaTUBY NCNONL30BaHUIO Pl1: 3Ha4eHmne HanpsaXXeHns NPOorpaMmMmnpoOBaHNA
P12 (cM. 6.5.4) Yepe3 BOCEMb OUTOB.

banTt TA(i), cneayrowmn 3a nepeBbiM NoasneHneM napameTpa T =158 0ante TD(i — 1)anai> 2, koaupyeTt
(CM. 6.5.51n6.5.6):

- XI — ana nHankaTopa 0CTaHOBKM CUHXPOHU3aLUMK Yepes butbl b8, b7 (cMm. Tabnuuy 10);

- Ul — ana vHaukaTtopa knacca padounx ycnoeun Yepes butol c b6 no b1 (cm. Tabnuuy 11).

[TpnumedaHune—YcTponctesa conpstkeHunsa, cooreetcteywowne NCO/M3IK 7816-3 nspganna 1989, obbIYHO
nrHopupyroT Bantel TA(i), TB(i), TC(i), naywme nocne T=1586ante TD(i — 1) anai> 2, kak 6anTol MHTEpdENca, OpUeHTU-
POBaAHHbIE Ha MNPOTOKON, KOTOPLIN OHW HE NOAAE PXKUBAIOT.

6.5.2 KoathduumeHtbl nepegaum FnD

[MapameTpbl F D — koahpnumeHT NpeocbpazoBaHNA HACTOThbl CUHXPOHN3NPYIOLLNX UMNYNbCOB N KO3(-
OUNUMEHT perynnpoBaHns CKOPOCTU Nepenaymn B 00aax COOTBETCTBEHHO. INEMEHTAPHAA €ANHULLA BPEMEHN
etu, ucnonbdyemas B Lenm l/O, 3aBUCUT OT PAKTUHECKMNX 3HAYEHNN KO3hpnuneHToB nepenayn F n D; oHa aon-
)XKHA paBHATLCA F/D unknam CMHXPOHN3aLNN:

F 1
D f

MunHuManbHOE 3Ha4YeHne 4acToThl f AOMKHO cocTaBnaTb 1 MIMy. MakcnmanbHoe 3HadeHue f npmeeae-
HO B Tabnuue 7 Kak (yHKUMA OT KOAMPOBAHHOro uenoro dmicna Fl. MakcumanbHoOe 3HadeHume f no
ymon4yaHui — 5 Ml

[na ebldyncneHna etu napa koapdpuumneHTos F n D gomkHa NnpuHMMaTh OQHY U3 crneayiwmnx Tpex nap
3Ha4YEeHUN:

etu =
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- Fi n Di — 3Ha4eHuns, ykasbiBaemble KapTon B bante TA(1) B cooTBeTCcTBUM C Tabnnuamn 7 n 8. Ecnn
bant TA(1)otcytcTBYyeT B OTBETE-HA-BoccTtaHoBneHue, 1o Fi n Di yctaHaBNuBaOTCA Kak 3HA4YEHNSA MO YMONYa-
HUIO;

- Fdwn Dd — 3Ha4yeHnAa no ymon4yaHuio, paeHble 3721 1 COOTBETCTBEHHO;

- FnnDn — 3Ha4eHuna, cornacoBaHHble B pe3ynbTaTte yenelwwHoro PPS-oobmeHa, otFd ao Finor Dd ao Di
COOTBETCTBEHHO.

Bo BpeMa peakumn Ha BOCCTaHOBNEHMe cneayet ncnonb3oBartb 3HadeHna Fd u Dd. locne peakunn Ha
BOCCTaHOBMeHNe 3Ha4eHna KoappuuneHToB F n D 3aBUCAT OT pexxuma paboTbl (CM. 6.6).

B pexxume cornacoBaHua (cM. 6.6.3) cneayeTt ncnonb3oBaTtb 3HavyeHna Fd n Dd BnnoTb A0 yCNeLwWwHOoro

3aBeplieHna PPS-obMmeHa (cM. 7.4). Cpasy xe nocne ycnewHoro PPS-obMeHa AonKHbl ObiTb NPUMEHEHDI
3Ha4YeHna Fn n Dn.

B cneunpnunpoBaHHOM pexunme (CM. 6.6.2) cnegyeTt NPUMEHATD:

- 3Ha4veHusa Fi n Di cpasy e nocne ycnewHoro 3asepLueHna peakumm Ha BOCCTaHoBNeHue, ecnnontb5=0
B Oante TA(2);
- HesBHble 3Ha4YeHus, ecnn 6ut bd = 1 B 6anTte TA(2).

Tabnuua 7— YkasbiBaeMmble KapTon 3HaveHna Fi koadbdmumneHTa npeobpa3oBaHms YacTOTbl CUHXPOHMU3UPYIOLLINX
MMMNYNbCOB

e e MakcumanbHoe £ e MakcumanbHoe
l sHaueHue f, ML sHaveHue f, Mru,
0000 372 4 1000 3apes3epBMpoBaHO ANS —
NCcnonb3oBaHusa B HyayLuem
0001 372 5 1001 512 5
0010 558 6 1010 768 7.5
0011 744 8 1011 1024 10
0100 1116 12 1100 1536 15
0101 1488 16 1101 2048 20
0110 1860 20 1110 3ape3epBUpoBaHO ANS —
ncnonb3oBaHusa B HyayLuem
0111 3ape3epBUpoBaHo — 1111 To xe —
nna UCNonb30BaHUA B
Oyaywem

Tadnuua 8 — YkasbiBaeMmble KapTon 3HaveHnsa Di koadhduuneHTa perynmpoBaHua CKOpPOCTU nepeaaymn B Hoaax

DI Di DI Di

0000 3apes3epBMpoBaHO ANs NCNONbL30OBaHNS 1000 12
B OyayLiem
0001 1 1001 20
0010 2 1010 3ape3epBUPOBAHO ANS UCMNONbL3OBaHUS
B OyayLiem

0100 8 1100 »
0101 16 1101 »
0110 32 1110 5
0111 3ape3epBMpoBaHO AN NCNONb30BaHNA 1111 9

B Oyayuiem

6.5.3 [ononHuTenbHbIN pa3rpaHN4YUTENbHbIN UHTEPBanN N

[TapameTp N — AononHNTENBLHLIN Pa3rpaHNYUTENBbHbLIV UHTEPBAN, NCNONb3yeMbIN ANA NOCLINKN 3HAKOB
C YCTPOUCTBA CONPsXXeHNA Ha KapTy. [1na NOCbLINKM 3HAKOB C KaPTbl HA YCTPOUCTBO CONPAXeHUA AONONHUTENb-
HbIW pa3rpaHn4nTenbHbIN MHTEPBAN He NpuMeHaeTca. ['lo ymondaHuio N = 0.

Llenoe yuncnoN ot 0 a0 254 B 6ante TC(1) yKkasbiBaeTHA TO, UTO KapTe, Npexae YemM OHa CTAHET FOTOBOM K
NpuemMy cneayoLwero 3Haka, TpebyeTca cneayiollee BpeMa 3a0epKkm OoT nepeaHero opoHTa npeabiayLwlero
3HaKa (NocnaHHoro NMdo KapTon, NMOO YCTPOUCTBOM COMPSXKEHUA):
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12au+Q$.

B paHHOM hopmyne napameTp Q AonMKeH NPUHMMATL OAHO U3 CNeAYIOWNX 3HAYEHUI:

- F/D (1.e. 3Ha4eHna F/D, ucnonb3syemble ana ebldncneHna etu), ecnm napameTtp T = 15 OTCYTCTBYET B
OTBeTe-Ha-BoccTaHOBNEHUE;

- Fi/Di, ecnn napameTp T = 15 npucytcrteyeT B OTBETE-HA-BOCCcTaHOBNEHME.

Llenoe yncno N =255 ykasblBaeT Ha TO, YTO BO BpeMA NPOTOKONAa nepenadn MMHMManbHOE BpeMa 3aaep-
XKW Mexay nepeaHnmmn opoHTaMM ABYX NocneaoBaTenbHbIX 3HAKOB OAWMHAKOBO B OOOMX HanpaBneHUAX
nepenayn n COCTaBnaeT:

- 12 etu ana npotokona T = 0;

- 11 etugnanportokona I = 1.

6.5.4 lNapameTpbl nporpammmpoBaHnaP nl

[TapameTpbl P n | — HanpaxeHne nporpaMmMnpoBaHnNa 1 MakCUManbHbIU TOK NPOrpaMMnpoBaHnAa COOT-
BETCTBEHHO. OHM oNpeaenatoT COCTOSIHME NPOorpaMmmnpoBaHns Ha KOHTakTe VPP cneayiouwmm obpasom:

- HanpsxeHue nporpamMmmmpoBaHna — Vpp =P B;

- MaKCMManbHbIN TOK MPOrpaMMUpPoBaHna — lpp = | MA.

Llenoe uncno P11 015 ao 25 B 6bante TB(1) aaet 3Ha4eHne P B BonbTax. HYucno PI1 = 0 ykasbiBaeT Ha TO,
4To Uenb VPP B kapTe 00ecTodeHa nkapTa reHepupyeTt NporpaMmMy 3a cHET SNeKTponnuTaHua, n0AaBaeMoro Ha
kKOHTAKT VCC. JTioboe apyroe 3HadeHne Yncna Pl1 3apes3epBrnpoBaHO ANa NCnonb3oBaHma B dyayuiem.

Llenoe uncno P12 o150 0o 250 B 6ante TB(2) naeT 3Ha4veHne P B aeymeonbTax. J1l0boe apyroe sHaveHne
yucna Pl2 3apesepBupoBaHO ANa UCNonNb3oBaHua B Oyayulem. Ecnn dncno Pl2 npucytcteyeT B OTBE-
Te-Ha-BoccTtaHoBneHne, To 3Ha4deHue Ynucna Pl1 AonXHo ObiTb NPOUTHOPUPOBAHO.

Ecnnnapametp T=15oT1cyTcTBYeT B OTBETE-HA-BOCccTaHoBNeHne, Tono ymonvaHnio P =5un1=50. Ecnu
T=15npucytcreyet B OTBETE-HA-BOCCTAHOBNEHME, 3HAUNT, Lenb VPP BKapTe 06ecToueHa (eCnn OTCYTCTBY-
eT 6anTt TB(1) n (nnn) 6ant TB(2)).

3Ha4YeHNa MakCUManbHOro TOKa NporpaMmmnpoBaHna | ykasaHbl B Tabnuue 9.

Tabdbnunuya 9— MakcMmanbHbIA TOK NporpaMmmMuposaHms |

00 25

01 50

10 3apes3epBUpoBaHo ANsa NCNonbL3oBaHusa B dyayLllem
11 To xe

6.5.5 Nngukatop octaHOBKN CUHXPOHU3aUuM X

[TapameTp X yKka3sbiBaeT B COOTBETCTBUM € TabNuuen 10, nogaepXxMBaeT NN KapTa OCTaHOBKY CUHXPOHU-
3aummn (X1 # 00) nnn Het (XI = 00), necnu noaaepKMBaET, TO KAKOE 3NEKTPUHECKOE COCTOSIHME ABNAETCA Npea-
noytntTenbHbiM Ha CLK, Kkoraa CUHXpPOHM3aUMA OCTAHOBMEHA. 3Ha4YeHune X no YMOMNYaHUIKO: «OCTaHOBKA
CUHXPOHU3ALUN HE NOAOEPKNBEETCAY.

Tadbnwunuya10 — NHankaTop 0CTaHOBKN CUHXPOHU3aLUN X

Xl X

00 He noppepxmBaeTcs
01 CocTtosiHue L

10 CocTtosaHune H

11 HeT npeanoYTeHUA

6.5.6 UnaukaTtop xnacca padbounxycnosun U
[TapameTp U ykasbiBaeT knacc(bl) padbounx ycnoBumn, nogaepxmBaembi(ble) KapTon. B cOOTBETCTBUN C

Tabnuuen 11 kaxabin GUT KoanpPoBaHHOIo Lenoro Yucna Ul npeacraBnaeTt knacce paboynx ycnoBmin, onpe-
nenaembine4.2.1: outb1 — knacc A, ont b2 — knacc Bmn ont b3 — knacc C.
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Tadbnwuua 11— MHaukaTop knacca padoynx ycnosuin U

Ul U
00 0001 A
00 0010 B
00 0100 C
00 0011 AnB
00 0110 BucC
00 0111 A, BucC
Jltoboe ppyroe sHaveHve 3apesepBnpoBaHo Ans ncnonb3oBaHnAa B Byayluem

6.5.7 baut cneyncdvmumpoBaHHoro pexunma TA(2)
bant TA(2) aBnaeTtca 6anTom cneumndpnunpoBaHHOro pexmnma. OH ONUCbIBAET CYLLECTBEHHbIE XapaKTe-
PUCTUKN CeLunPNLIMPOBAHHOIO pexxnma paboThbl KapThl (CM. 6.6.2) B COOTBETCTBUMN C PUCYHKOM 13.

b8 b1
Bl [e[x[s[s[[&

b8 — HauKaTop CNOCOBHOCTU pexuma paGOTbl K UBMEHEHMUIO;
- CNocobeH uameHaTbeH, ecnm out b8 = 0,
- HE cnocobeH N3MeHATbCA, ecnn but b8 = 1;

b7, b6 — 3ape3epBMpoOBaHbI ANS UCNONb30BaHUA B byayLuem
(paBHbl 00, ecnn He UCNONb3YIOTCH);

b5 — HAMKaTOp onpeaereHus NapameTpoB:

- onpepensercs no bantam nHtepdenca, ecnm out bs =0,
- onpepensieTca HesiBHO (He no 6anTam uHTepdenca),
ecnm ont bbd = 1;

T — NnpoTOKOJ1, KOTOPbLIN CneayeT NPMMEHATb B crneunduumMpoOBaHHOM
pexume

PucyHok 13 — KoanpoBaHue Hanta

6.6. Pexxnmbl paboThbl

6.6.1 O6LwWMe NnoNoXeHun

[Tocne peakunn Ha BOCCTAHOBNEHME KapTa HaxoauTcsa B OAHOM N3 cneayioLWmnX pexxnmoB paboThl:

- nndo B cneunpununpoBaHHOM pexume, ecnmndant TA(2) npucytcreyeTt B OTBETE-HA-BOCCTAHOBNEHME,
- nMndo B pexxnme cornacoBanus, ecnm 6ant TA(2) oTcytcTByeT B OTBETE-HA-BOCCTAaHOBNEHME.

Ha pucyHke 14 nokasaHbl BbIOOP U NepeknioveHmne pexxnmon padoThbl KapThl.

«['opavee» BoccTaHOBNEHUE

CneunduumpoBaHHbIA
PEXUM

OT1BeT-Ha-BoccTtaHoBNEeHue:
cneunULNPOBaHHbLIA PEXUM

PPS,
«XonogHoey Peakuus Ha BOC- N3MEHSTIOLLIU
BOCCTaHOB- CTaHOBJ1eHne napamMeTpbl
neHue FunbD

OT1BeT-Ha-BoccTaHoBneHue:
PEXUM COrracoBaHUS

Pexum
cornacoBaHus

«['opsyee» BOCCTAHOBNEHUEe

PucyHok 14 — BbIOOp 1 nepekniyeHne pexxmmos
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6.6.2 CneuncdumpoBaHHbIN PEXUM

B cneunonumnpoBaHHOM pexnmMe, cpasy Xe nocne peakumm Ha BOCCTaHOBNEHNE, cneayT NPUMEHATL NPO-
TOKOM, YKa3aHHbIn 6anToM TA(2), ¢ 0AHOBPEMEHHBLIM NCNONb30OBaHWEM ANAa napameTpos F n D cneayrowmx
3Ha4YeHUN (CM. 6.5.7);

- nn6o Fin Di, ecnn 6ut bd = 0 B 6ante TA(2),

- NMBO HeaBHbIX, ecNn OUT b5 =1 B bante TA(2).

TeM He MeHee YCTPOUCTBO COMPSAXXEHNA MOXET MHULMNPOBATL «ropadee» BOCCTAHOBMNEHWUE, YTOOLI
BbI3BaTb B KapTe PEXMUM COrnacoBaHus.

[TpumMmedyeaHNsA

1 EcnukapTta nocbinaet 6ant TA(2) yCTpONCTBY CONpsXKeHUs, KOTOpPOEe He OCBEAOMMNEHO O CyLLEeCTBOBaHMUN CNeLun-
OULMPOBAHHOIO peXuma, TO OHa He MOXET nonaraTtbCs Ha AOMNONHUTENbHOE BOCCTAHOBNEHME ANSA NepekntoYeHus B
DEKUM COrNacoBaHUs.

2 EcnuycTponctBo conpsikeHns obHapyxuno 6ant TA(2), To OHO He AOMKHO NPUCTYNAaTb K MOBTOPHOMY BOCCTaHOB-
NEeH1Io A0 MONHOro 3aBepLUeHns peakLnum Ha BOCCTaHOBNEHNE UN A0 NPeBbILLEHUA KapTO BpeMeHW OXUaaHuUS.

6.6.3 Pexum cornacoBaHus

B pexxume cornacoBaHna BO3MOXEH «HeABHbIN BbIOOP», NOKa nepBbin 6anT, NOCNaHHbIN YCTPONCTBOM
conpsaXXeHUa KapTe, He NO3BONUT OAHO3Ha4YHO OTNNMYUTL PPS-3anpoc (cM. 7.1) OT KOMaHAbl NPOTOKONA.

EcnnPPS-3anpoc He HanpaBneH cpasy nocne peakumn Ha BOCCTaHOBNEHNE, TO cneayeT NPUMEHATL Nep-
BbIN NpeanoXeHHbIN NPOoTOKoN (CM. 6.4.3.1) c ncnonb3osaHnem sHadeHnn Fd n Dd (cm. 6.5.2).

[1na npumeHeHna Apyroro NPOTOKONa, NPeANOXEHHOro KapTon, n (MnNn) Apyrnx saHa4eHn napameTpoB F un
D ot Fd po Fin ot Dd oo Di cooTBETCTBEHHO YCTPONCTBO CONPSXKEHNA AOMKHO nocnatb PPS-3anpoc, ncnonbs-
3ya 3HadeHna Fd n Dd, 4ToObl NepekniounTb KapTy U3 peXXnuma cornacoBaHua B cneLmnouUnpOBaHHbIN PEXUM.
Cpasy ke nocne ycnelwHoro PPS-obmMeHa (CM. 7.4) cneayeT NPUMEHATb COrNacoBaHHbIN NPOTOKON CUCMNOMNb30-
BaHMeM 3Ha4deHnn Fn u Dn.

Ecnn OtBeT-Ha-BoccTtaHoBneHne npeanaraeT Tonbko oanH npotokon (0T T =040 T = 14) U TONBLKO 3Ha4YEHUA
Fd n Dd, T0 3TOT NpOoTOKON A0MKEH HAYNHATLCA C UCNONbL30BaHMEM 3Ha4YeHun Fd n Dd cpasy ke nocne peakunm Ha
BOCCTaHoBNeHne. OTCloaa cneayeT, YTo Takaa KapTa He A0MKHa noaaepxmeatb PPS (cMm. pasagen 7).

YCTPONCTBO CONPSAXXeHUA, KOTOpoe He nogaepxueaeT HU PPS, HM nepBbin npeanoXXeHHbIN NPOTOKON,
MOXET NNBO NPUMEHNTL BOCCTAHOBNEHWE KaPTbl, YTOObI NONbITaTbCA NEPEKMNIOYNTL €€ N3 PEXNUMAE COrNacoBa-
HUA B ceunPOULUNPOBAHHLIN PEXUM, NOAAEPKNBAEMbBIN YCTPONCTBOM CONPAXEHNSA, NNOO OTBEPIrHYTL KAPTY.

[TpumeyaHns

1 «['opadvee» BOCCTaHOBNEHNE, NPeanpUHATOE B peXXnMme cornacoBaHua, MoXeT NepekniynTb KapTy B cneumnduun-
POBaHHbIN PEXNM.

2 Ecnun mHoronpoTokonbHasa kapTta noaaepxueaeT npotokon T=0, ToB OTBeTe-Ha-BoccTaHOBNEHME napameTp
T =0 npeT nepsbiM. CneaoBaTenbHO, B TAKOW KapTe B peXXumMe cornacoBaHns HEABHO MOXKET ObiTb BbiBpaH TONLKO NPOTO-
konT=0.

3 EcnukaptounnpeanoxeH npotokonnnbéo T=0, nnéo T =1 co 3HaveHnammn Fi n DinapameTpos F n D, oTnnyarowm-
MWUCA OT 3HaYeHnn Fd un (nnn) Dd, To yCTPOUCTBO CONPAXKEHNA MOXKET:!

- nNnbo BbIOpaTb HEABHO NPOTOKON, ncnonb3ys Fd un Dd,

- nnbo nepepate PPS-3anpoc, ncnonesysa Fd n Dd, 4Tobbl cornacoBaTtb Apyrmne 3HadeHmsa Fn mn Dn.

7 Bbibop npoTokonau napameTpoB (PPS)

7.1 OOwMe NoNoOXeHUA

[1aHHbIN pa3gen HACTOALLEro cTaHaapTa YCTaHaBNMBAET TPeOOBaHUA K ABHOMY BblIDOPY NPOTOKONAa U
napameTpoB. Paszaen OTHOCUTCA K 4acTU paboven npoueaypsbl, cneayiowen cpasy xe nocne Nodon peakumn
Ha BOCCTAHOBNEHUE, YKa3bIBaKOLLEN HA PEXNM COrNacoBaHUA.

3anpocbkl U OTBETHLI NPU BbIBOpE NPOTOKONAa N NnapameTpos (aanee — PPS-3anpocn PPS-0TBET) AONXKHbI
nepenaBaTbCA TaK Xe, kak n OTBeT-Ha-BoccTaHoBNeHWe, a UMEHHO: NPW TOW XXe CKOPOCTM Nepeaaym B bogax
(cnepoBaTenbHO, ¢ UCNONb30oBaHMeEM 3Ha4veHun Fd n Dd ana napametpoB F 1 D); B COOTBETCTBUM C NOPSAAKOM
KOONPOBaHUA, YCTAHOBNEHHbLIM 3HAKOM TS (CM. 6.4.1); C MMHUMAnNbLHLIM BPEMEHEM 3aaepPXKn 12 etu mexay
nepeaHUMN ppoHTaMN ABYX NOcCNeaoBaTenbHbIX 3HaKkoB. OaHako, ecnu B OTBeTe-Ha-BOCCTaHOBNEHUE NPUCY-
TcTBYET 0anT nHtepdenca TC(1) co 3HavyeHnem, otTnnYHbIM OT 'FF', aonxeH 6biTb 0becneyveH AONONHUTENb-
HbIN pasrpaHndnTEenbHbIM MHTEPBAN (CM. 6.5.3). Bpema 3agepXkn mexay nepeaHnMmn (OPOHTaMWU ABYX
nocneaoBaTenbHbIX 3HakoB PPS-0TBETa HE AOMKHO NPEBLILLATL Ha4anbHOE BpeMs OXXnaaHna (CM. 6.3.2).

19



FroOCT P UICO/M3K 7816-3—2006

7.2 MpoTokon anA BbiOOpa npoTokosnaun napametTpoB (PPS-npoTokon)

Paspewiaerca HaudnHaTtb 0OMeH PPS-3anpocammn un PPS-otBeTammn (nanee — PPS-06MeH) TONbKO
YCTPOUCTBAM COMPAXKEHNSA.

YCTPONCTBO CONPSXKEeHNA AOMKHO NOCNaTh KapTe PPS-3anpoc.

Ecnu kapTa nony4nT olwndoYHbIN PPS-3anpoc, TO OHa He A0MKHA NOCbINaTh HUKAKOro OTBETa.

Ecnun kapTta nony4nt 6e30wmndboYHbIn PPS-3anpoc, TO, eCNU OH OKaXeTCA BbINOMHNMbIM, KapTa A0MKHA
nocnatb PPS-oTtBeT, NGO OyAeT NpeBbILLEHO Ha4YanNbHOE BPEMS OXXNAAHUS.

EcnnHa4yanbHOE BPpEeMA OXXNAaHNA NPEBLILLEHO, YCTPONCTBO CONPAXXEeHUA A0MKHO NNOO NPUMEHUTL BOC-
CTAHOBNEHUE KapTbl, NMOO €€ OTBEPrHYTb.

Ecnn yCcTponcTBO conpaXXeHnsa Nony4YuT olunboYHbin PPS-0TBET, TO OHO AOMKHO NNOO NPUMEHNTL BOC-
CTAHOBIMEeHWe KapTbl, NMOO e€ OTBEPIrHYTh.

Ecnun PPS-00MeH okaxeTca 6e3ycnellHbiM, TO YCTPOUCTBO CONPAXKEHNA A0MKHO NNDO NPUMEHUTL BOC-
CTAHOBNEHUE KapTbl, NMOO €€ OTBEPrHYTb.

7.3 CtpyxTtypa mn cogepxxaHue PPS-3anpocaun PPS-oTBeTa

PPS-3anpocu PPS-0TBET, KaXXablv B OTAENBHOCTU, COCTOAT U3 0AHOro HavanbHOro 6anta PPSS, 3akoTo-
pbIM cneaytoT: 6anT popmaTta PPSO, Tpn HeobazaTenbHbix 6anta napametpoe PPS1, PPS2 n PPS3 m KoH-
TponbHbIn 0anT PCK B Ka4yecTBe 3aBepLuaoLlero (CM. puUcyHok 15).

Ha4vanbHbIN 3HAK
PPSS

3HaK goopmMaTa
PPSO
PPST 3HaKn napamMeTpoB
PPS2

PPS3

PCK KOHTpOMNbHbLIN 3HaK

PucyHok 15 — CtpykTypa PPS-3anpoca n PPS-otBeTa

bant PPSS naeHtndonunpyet PPS-3anpoc unm PPS-oteeT u paBeH 'FF'.

bant PPSO0 ykasbiBaeT Yeped outbl b5, b6, b7, paBHble eanHULE, Ha NPUCYTCTBNE HEODA3ATENBLHbLIX Dan-
ToB PPS1, PPS2, PPS3, cootBeTcTBEHHO. BbUThI ¢ b4 No b1 nepepaloT 3HadeHmne napameTtpa T 4na npeanoxe-
HUA npoTokona. but b8 3apesepBnpoBaH ANA UCNONL3OBaHUA B DyAyLLEM U AOMKEH ObITb YCTAHOBMEH B
COCTOAHUNE «0O».

Uepes 6ant PPS1 yCTPONCTBO CONPAXKEHNA MOXET NpeanaraTh KapTe 3HadeHua napameTpoB F nD. I1tn
3Ha4YeHna AoMmKHbl HaxoanTtbeca oTFd Ao Fin ot Dd oo DicooTBeTCTBEHHO U ObITb 3aKOANPOBAHbI TEM XKE CNOCO-
ooM, 4TO U B BanTe TA(1). ECcnn yCcTPOUCTBO conpsixkeHNa He nocbinaeT 6ant PPS1, 3Ha4nT, OHO Npeanaraer
npogonkatb 0O6MeH npn 3HaveHnax Fd n Dd. KapTa nnbo noateepxxaaeT 0b6a 3Ha4eHNA NyTEM 3X00TPaXKeHUS
banta PPS1 (Toraa atn 3Ha4eHna cTaHoBATCA 3HadeHunammn Fn n Dn), nnbo He nockinaet 6ant PPS1, 4Ttobbl
npogonkaTtb 0OMeH npn 3HadeHnax Fd n Dd (Toraa 3HadeHne Fn yctaHaBnuBaeTCca Kak 372, a 3Ha4YeHne
Dn — kak 1).

banTtbl PPS2 n PPS3 3apesepBupoBaHbl ANA MCNOoNbL30BaHUA B dyayuleM.

3HavyeHne banta PCK A0MmKHO BbITb TAKUM, YTOObI pE3YNLTAT BbINOMHEHNA ONEPALNN CROXEHNSA KUCKNIO-
yawwee UN» naa Bcemn bantamm ot PPSS no PCK BKNIOUYNTENBLHO ObIN HYNEBLIM.
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7.4 YcnewHbin PPS-06MeH

Ecnn PPS-0TBET npeactaBnaeT cobon TOHHOE 3X00TpaxeHne PPS-3anpoca, To PPS-00MeH aBnaeTcs
yCNeLWHbIM. ITO Hanbonee pacnpoCcTPaHEHHbIW Cry4an. TeM He MEHEE MOTYT UMETb MECTO N APYIUE Cry4vamn.

PPS-06MeH aBnaeTca Takxe ycnelwHbiM, ecnu PPS-0TBET yAOBNETBOPAET CNeAYIOWNUM YCNOBUAM.

bant PPSS otBeTa AonmkeH ObITb 3X00TpaxeHneM 6anta PPSS 3anpoca (PPSS OtBeT=PPSS 3anpoc).

B 6ante PPS0 oTtBeTa:

- 6uTbl ¢ b1 Nno b4 AOMXHbI ObITb 3XOOTPAKEHNEM;

- 6uT bd gonxeH 6bITb NNMDO 3X0OTPaXXeHNeEM, NIMBO YCTAHOBNEH B COCTOAHNE «0».

Ecnnout bd =1, 10 6ant PPS1 otBETA NPUCYTCTBYET U ABNAETCA 3X00TpaXeHnem banta PPS1 3anpoca
(PPS1 OtBeT=PPS1 3anpoc).

Ecnnount b5=0, To0 6ant PPS1_ OTBET OTCYTCTBYET, 03Ha4as, YTO A0MKHbI NCMONb30BATLCA 3HAYEeHUs Fd
n Dd;

- 61T b6 gonxeH 6bITb NNMDO 3X0OTPaXeHneM, NIMBO YCTAaHOBNEH B COCTOAHNE «0».

Ecnnout b6 =1, 10 6ant PPS2 otBETa NPUCYTCTBYET U ABNAETCA 3X00TpaXeHnem banta PPS2 3anpoca
(PPS2 OtBeT=PPS2 3anpoc).

Ecnn 6ut b6=0, To 6antl PPS2 OTBeTnPPS2 3anpoc 06a oTcyTCTBYIOT;

- 6uT b7 gonxeH 6bITb NNMDO 3X0OTPaXXeHneM, NIMBO YCTAaHOBNEH B COCTOAHNE «0».

Ecnnout b7 =1, T0 6ant PPS3 oTBETA NPUCYTCTBYET U ABNAETCA 3X00TpaXeHnem banta PPS3 3anpoca
(PPS3 OtBeT=PPS3 3anpoc).

Ecnnont b7 =0, To 6antel PPS3 OtBeTn PPS3 3anpoc 06a OTCYTCTBYIOT.

INrob6on nHon cnyvan PPS-o0bmMeHa aoneH ObITb MHTEPNPETUPOBaH Kak Oe3yCneLUHbIN.

8 lNpoTtokon T=0, nonyaynnekcHas nepeaavya aCUHXPOHHbIX 3HAKOB

8.1 ObnactTb NnpMmMmeHeHUA

[aHHbIN pa3aen HacTosALWero cCTaHaapTa onpeaenaeT CTPYKTYPY U 06paboTKy KOMaHa Npu Nonyaynnekx-
CHOM nepenayve 3HakoB. TN KOMaHAbl MHNLUMNPYET YCTPOUCTBO conpsXkeHua. Pazaen naet HeobxoanMble CBe-
OEHNA NO yNpaBneHnto nepenaden n KapTou.

[TpOTOKON HauYMHaeTca NMOO Nocne 3aBeplLUeHNa peakumn Ha BOCCTaHOBNEHMe (CM. pasaen 6), nnbo
nocne ycnewHoro PPS-obMeHa (CM. pasaen 7).

8.2 YpoBeHb 3HaKa

CTpyKTYpa 3Haka — B COOTBETCTBUM C 6.3, Kak onpeaeneHo AnNs peakumn Ha BOCCTaHOBNEHUE; C UCNONb-
30BaHMEM NOopKaaKa KoanpoBaHMa no 6.4.1, yctaHaBnuMBaemMoro 3HakoM TS; ¢ yyeTtoM 6.5.2 n 6.5.3 cooTtBe-
TCTBEHHO pexumy paboTbl N0 6.6. KapTa n ycTponcTeo conpsakeHna AOMKHbI MICNONb30BaTb CUrHaN OLLNMOKN U
NOBTOPEHNE 3HAKA B COOTBETCTBUN C6.3.3.

Iobon nepexonHa VPP, 3anyckaemMbin npouenypHbIM 6anTom, AOMNXKEH OCYLLECTBNATLCA B Npeaenax 12
etu OT NnepeaHero PPOHTA 3HaKA.

CneundunumpoBaHHbIn 0anT MHTEPdenca TC(2) koanpyeT Yepes BoceMb BUTOB 3HAYEHME LLENOrO YNCNAa
WI (3HaueHune 0 3apesepBUPOBaAHO ANA NCNONL30BaHUA B Oyayulem). Ecnn 6ant TC(2) He noaensaeTca B OTBe-
Te-Ha-BoccraHoBneHune, To no ymondaHuio Wl = 10. BpemeHHON nHTEepBan mexay nepeaHnM (opoHTOM N0OOoro
3HaKa, NocbiNaeMoro KapTou, U nepeaHnM ppPpoHTOM npeablaywero 3Haka (MocnaHHoro NMbo KapTon, NMbo
YCTPOUCTBOM COMNPAXXeHNA) He AomkeH npesbiwaTtb 960 WI (Fi / f). lJaHHOe MakcMManbHOEe BpeMa 3a0ePKKU
Ha3blBaeTCA PadboyMM BpEMEHEM OXKMOAHUS.

[10 npeBbilleHNn pabodero BpeMeHn oxnaaHna VPP aomkHa 6biTb NpuBeaeHa B COCTOSIHME Nay3bl NN
noaaepXmBaTbCca B 3TOM COCTOAHUMN.

8.3 CtpykTypa xOMaHa un nx obpadoTtka

8.3.1 O6wWwmMe nonoXxxeHunnA

YCTPOUCTBO CONPAXXEHNA NHNLUMNPYET KaXXayo KoMaHay, Nocbinasa ee 3aronoBok U3 NATN 6anToB, KOTO-
PbIN COODLAET KapTe, YTO HYXXKHO AenaTb. ObpadboTka KoMaHAbl NPOAOMKaeTCAa Nnepeaayven nepeMeHHOro YUC-
na 6anToB AaHHbLIX B OAHOM HanpasBneHUU Noa ynpaBneHUeM NpoLeaypHbiXx 0aUTOB, NOCLINAEMbIX KAPTOMW.

[nsa Toro, 4Tobbl paznnyaTtb KOMaHAbl HA Nepenady BXOAHbIX AaHHbIX, KOoraa 6anTbl AaHHbIX BBOAATCS B
KapTy BO BpeMa 00pabOoTKU, n KOMaHAbl Ha Nepenayy BbIXOAHbLIX AAHHbIX, KOraa 0anTbl AaHHbIX BbIBOAATCS U3
KapTbl BO BpemMAa 00paboTkn, NpUHUMAaETCA, YTO KapTe W YCTPOUCTBY COMPAXEHUA 3apaHee U3BECTHO
HanpaBneHne nepenayn.

8.3.2 3aronoBoOK KOMaHAbl

3aronoBoK nNpencraBnaeT cobon nocneaoBaTenbHOCTL N3 NATU banToB, 0003Ha4YaemMbix CLA, INS, P1,
P2, P3.
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bant CLA — knacc komaHabl. 3HadeHue 'FF' 3apesepBupoBaHo ana PPS (M. 6.6.3 1 7.3).

bant INS — koa KOMaHAbI B KNnacce KOMaHabl. Koa KoMaHabl ABNAETCA AEUCTBUTENBbHBLIM TONBLKO B CYy-
4yae, ecnu outbl ¢ b8 no b5 6anTta INS He paBHbl HN'6', HN'9',

bantbl P1, P2 — ccbinka (Hanpumep, aapec), 3aBepLuaroLlana kKog KOMaHabl.

bant P3# 0 kognpyeTtyncno n 6antoB AaHHbIX, 0003Ha4YaeMbix kak D(1), ..., D(n), KOTopble AOMKHbI ObITb
nepenaHbl BO BpeMsa 00paboTku KOMaHAb!.

bant P3 =0 B KOMaHAEe Ha nepenavy BbIXOAHbIX AAaHHbLIX BBOAWUT Nepenayvy AaHHbIX OT KapTbl, COCTOALLINX
n3 256 6anTos.

bant P3 = 0 B kOMaHAae Ha Nnepenavy BXOAHbIX AaHHbIX BBOAUT OTCYTCTBUE Nepenayn AaHHbIX.

Bce ocTanbHble BO3MOXHble CNOCOObl KOANPOBaHUA 3aronoBKa 3ape3epBnpoBaHbl 3a APYrMMU CTaHaap-
Tamu cepun NCO/MIK 7816. [Nocne nepenayn 3aronoBka KOMaHAbl YCTPOUCTBO COMNPAXKEHUA AOMKHO OXMN-
NaTtb 3HaK, nepeaatoLwwmnn NnpoLeaypHbIn 6anT.

8.3.3 lpoueaypHblie 6anTbl

8.3.3.1 Obwmne NonoxeHus

OnpeneneHbl npoueaypHble 6anTbl TPEX TUNOB (CM. Tabnuuy 12).

bant NULL paBeH '60'.

B 6ante ACKountbl cb8no b2 Bce paBHbl TeM Ke OnTam 6anta INS nnmnece aBnaOTCA ANA HUX AONOMHAK0-
LMK (3Ha4eHuns '6X' n'9X" nckno4varT).

bant SW1 paeeH '6 X' nnun'9X’, nckniouaa '60’".

KapTa MoXeT npoaonxutb komaHay ¢ nomouwbto 6antoB NULL nnn ACK, nnbdo 3aBepLunTb €€ C TOMOLLbHO
KOHeYHOW nocneaoBatenbHOCTN U3 bantoB SW1, SW2 (cM. 8.3.3.4), NnnbO He pearnpoBaTh Ha 3Ty KOMaHAy.

8.3.3.2 HyneBown bant

bant NULL 3anpawmBaeT oTCyTCTBME AaNbHEULLEro AEeUCTBUA KaK B OTHOLWEHUN COCTOAHUA VPP, TaKnB
OTHOLLEHMN nepeaavn AaHHbLIX. YCTPOWUCTBO COMPSKEHMA AOMKHO NULLbL OXMAATb 3HaK, nepeaaroLlnn
npoueaypHbin 0anT.

Tabnuua 12— lNpoueaypHblie HanThbl

. PesynbTaTt Ha Nnepepade v
banT 3Ha4veHune PeaynbTar Ha VPP NaHHBIX Cneaywowmia 6ant

NULL '60’ OTcyTCcTBME NENCTBUSA OTcyTCcTBME NENCTBUSA NpouenypHbIn SanT

ACK INS CocTosiHMe nay3bl Bce ocTaBlumnecs 6ainTol MNpoueaypHbin 6anT
NaHHbIX

INS @ 01 COCTOsIHME Bce octaBwmecs 6anTobl [MpoueaypHbIn DanT
NnporpamMmMmMpoBaHns NaHHbIX

INS @ 'FF’ CocTosiHWe nay3bl Cneayowunn dant [MpoueaypHbIn DaNT
NaHHbIX

INS @ 'FE’ CoCTOsIHME Cneaywwnn 6anT [MpouenypHbIN DanT
NnporpaMMMpoOBaHUS NaHHbIX

SWi1 '6X' (= '60"), '9X’ CocTosHue nayasbl OTcyTCcTBUE AENCTBUA Bant SW2

8.3.3.3 bauntbl noaTBEpPXKAEHNS

bant ACK ncnonb3ylot Ana ynpaeBneHua nepenayen AaHHbIX n coctosHmnem VPP (cm. 4.3.6, Tabnuua 6, n
6.5.4).

Ecnun BbinoONHeEHME onepaunn cnoxeHna «uckndawuwee UN» nap 6antamm ACK n INS paet '00' nnm
'FF', To VPP ponxHa bbiTb NnpyBeaeHa B COCTOAHUE NAay3bl NN NOAAEPKNBATLCA B 3TOM COCTOSAHUMN.

Ecnun BbinonNHeHWe onepaunmn cnoxeHna «uckniodatowee NINMM» Hap 6antamm ACK n INS paet '01' nnm
'FE', To VPP ponxHa ObiTb NnpuBeaeHa B COCTOAHUE MNPOrpaMMMPOBaHMA UMW NOoaAEpPKMBATLCA B 3TOM
COCTOAHUMN.

Ecnn onTbl ¢ b8 no b2 B Bbante ACK nMmeloT Takoe xe 3Ha4dyeHune, Kak Te e outbl B bante INS, To Bnocne-
OCTBUUN AOMXKHbI ObITb NepeaaHbl BCce ocTaBlumeca 0antbl AaHHbIX OT D(i) Ao D(n), ecnn oHM nmetoTcA.

Ecnn ountbl ¢ b8 no b2 B Obante ACK aBnaoTca AononHAWMMM Ana Tex ke ountoe banta INS, To ponkeH
ObITb NepenaH ToONbKO cneayowmnm 6ant AaHHbIX D(i), ecnn OH nmeeTcs.

[Tocne yka3aHHbIX AEUCTBMN YCTPOWUCTBO CONPSXKEHNA AOMKHO OXXMAAaTh 3HAK, NepenaloLlmn npoueayp-
Hbl DaNT.

8.3.3.4 Bantbl cOCTOAHUA

bant SW1 3anpalwumeaeT, 4Tobbl Lenb VPP 6bina npnBeaeHa B COCTOSAHME Nay3bl LN NOAAEPKMBANACH B
3TOM COCTOAHUN. Y CTPONCTBO CONPSAXKEHUA AOMKHO OXXNAATb 3HaK, nepenarowmm bant SW2. 3Ha4yeHne banta
SW2 He orpaHnymBaeTcs.
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bantel SW1, SW2 hopMUpyIOT KOHEYHYIO NOCNeA0BaTENLHOCTb, YKa3blBaKOLLYIO HA COCTOAHNE KapThl
nNpn 3aBepLleHnn KoMaHabl. HopManbHOe 3aBepLueHne O3HavYaeTca Yepes nocneaoBatenbHOCTb SW1 SW2 =
='9000'.

Lpyrve koHeYHble NocNneaoBaTenbLHOCTN, rae OuThl ¢ b8 nNo b5 6anta SW1 paBHbl 'Y, HACTOALLMN CTaH-
03PT He nHTepnpeTupyeT. MIx copgepaHne KacaeTca HenocpeacTBEHHO NPUNOXKEHUA.

Ecnu 6utbl ¢ b8 no b5 6anta SW1 paBHbl '6’, TO coaepxaHne AaHHOro 6anTa He 3aBUCUT OT MNPUNOXKEHUA.
[aHHble 3HadYeHua Ganta SW1 3apesepBunpoBaHbl AN UCNONbL30BaHMA B OyaylleM, 38 WUCKMIOYEHUEM
cneayrwmx NAaTn 3Ha4YeHUM:

- 'oFE' — «kapTa He nopaepmMBaeT KNacc KOMaHAabI»;

- '6D' — «koAa kOMaHAabl He 3anporpaMMnUpoBaH NN HEAEUCTBUTENEH»;

- '6B' — «ccbinka owmndo4Haa»;

- '67' — «aAnnHa oWwnboYHaa»;

- '6F' — «TOYHbIV ANArHO3 OTCYTCTBYETY.

Ecnun 3HaveHne banta SW1 — He '6E' nHe '6D’, TO KapTa noaaepKMBaeT KOMaHAy.

9 lMNpotokon T =1, nonyaynnekcHasa aCUHXPOHHaA nepepa4vya oNnokoB

9.1 Obnactb NPUMMEHEHUA U NPUHLUMN DI

[1aHHbIN pa3nen HACcTOSALLEro CTaHAapTa onpeaensaeT CTPYKTYPY M o6paboTKy KoMaHa Npr Nonyaynnek-
CHOW aCMHXPOHHOM Nepeaave 6NoKoB. 3TU KOMaHObl MOXET MHNLMNPOBAaTb U YCTPONCTBO CONPSIXKEHUS, N Kap-
Ta. Paspnen paet HeobxoanmMble CcBeAEHMA MO YNPAaBNEHMIO KAPTOM M Nepenadyen AaHHbIX, B TOM YMcne no
yrnpaBneHno NOTOKaMN A3HHbIX, POPMMPOBAHUIO LIENoYeK BNOKOB N NCNPaBNEHUIO OLLMOOK.

[poTokon HaunHaeTcsa NMOO Nocne 3aBeplUeHUs peakuun Ha BocCcTaHoBNeHne (CM. pasaen 6), nmbo
nocne ycnewHoro PPS-o6meHa (cM. pasaen 7). OCHOBHbIE XapakTepUCTUKN NPOTOKONA cneayrLlime.

[TpOTOKON HAYNHEETCA C NOCLINKN YCTPOUCTBOM CONPAXXeHUA NepBoro 6noka. MNMNpoTokon NnpoaomkKaeTcs
4yepenoBaHMEM NpaBa Ha nepenady bnoka.

BnoknpeacrtaBnsaeT cobom HaMMeHbLLYIO eANHULLY AdHHbIX, KOTOPOWN MOXXHO 0OMeHmBaTbeA. Bnok gonyc-
KaeTcsa UCMonNb30oBaTh ANA nepeaayn:

- A3HHbIX NPUNOXEHUA, NPO3PaYHbIX ANA NPOTOKON3;

- OaHHbIX YNpaBneHna nepenaden, Bknovaa odbpadoTky ounboK, BO3HMKAIOLWUX NpU nepenade.

CTpyKkTypa 6noka no3BoNAET NpoBepATb NONYyYeHHbLIN 6N0OK A0 00PadboTKM NepeaaHHbIX A3HHbIX.

Ona npotokona NnpUMeHeH NPUHLUN MHOMOYPOBHEBOrO Nepapxnu4eckoro npeactaBneHnsa, NCnonb3ye-
Mbin B 3TanoHHon moaenn BOC. Baanmopaencrena Yepes rpaHuLbl ypoBHEN CBeAEHbI K MUHUMYMY. Onpenene-
Hbl cNeayoLwne Tpu YpPOBHA.

Pusndyecknun ypoeeHb obecnevnsaeT nepenady MOMEHTOB, OPraHN3OBaHHbIX B aCUHXPOHHbLIE 3HAKN B
COOTBETCTBUMN C 9.3.

YpoBeHb 3B€Ha AaHHbIX BKNOYAET B ce6A 3HAKOBLIN N BNOKOBLIN KOMMNOHEHTLI. 3HAKOBbIW KOMMOHEHT
obecne4vnBaeT 00pPabOTKY naeHTUpnKaunm bnoka (pacnosHaeBaHMe Ha4yana v KoHua 6noka) n npeaocrasnaeT
cpeacTea ynpaBneHnsa B COOTBETCTBUN € 9.6. BNokoBbIN KOMAOHEHT 0becnevnBaeT OOMeH DNOKaMun B COOTBE-
TCTBUN C 9.7

[TpyknagHoON ypoBeHb 00pabaTbiBaeT KOMaHAabl, YTO NpeanonaraeT 0bMeH, No KpanHen mepe, eaAnHUY-
HbIMW DNOKaMW UNK LIeNOYKaMn BNOKOB B K&XXA0OM HanpaBneHnm.

9.2 TepMuHbI, oNpeageneHnA U coKpalleHUA

B HacToAWEeM cTaHaapTe NPUMMEHeHbl cneaywmne TepPMUHbI C COOTBETCTBYIOLLMMM OnpeaeneHnamu.

9.2.1 onox(block): NocnenoBatensHOCTL HANTOB, BKNIOYaKLWaa B cedba ABa UNu Tpu Nona, onpeaense-
Mbl€ KaK none nponora, MHPOopMaLMoOHHOE None U none anunora.

9.2.1.1 nucbopmaumoHHbIn 6noxk (information block): bnok, 0CHOBHOE Ha3Ha4YeHUE KOTOPOro 3aKno4ya-
eTcAa B nepegave NHPOpPMaLUun, OTHOCALLENCA K MPUKNAAHOMY YPOBHIO.

9.2.1.2 6noK roTOBHOCTU K npuemy (receive ready block): bnok, nepegaowmn HOMep OXXMAaemMoro
I-6n0Ka, NCNoNb3yeMbIN B Ka4eCTBE NONOXNUTENBbHOrO UNN OTPULATENBLHOMO NOATBEPXKAEHUA NPUEMA.

9.2.1.3 cynepBMU3OpHbLIN BNOK (supervisory block): bnok, nepeaaowinm MHPOPMAaLUNIO, OTHOCALLYIOCA K
ynpaBneHuto nepenavemn.

9.2.2 xop c obHapyxeHueM owndok (error detection code): CogepxmMmoe NonNa annnNora, BbiTekarulee
N3 MeToAa KOHTPONA OLUMOOK, NPUMEHAEMOro KO BceM bantam B none nponora n UHOopMaLMOHHOM None.

9.2.3 none (field): OanH n3 Tpex KOMNOHEHTOB BNOKa, onpeaenaeMbIX Kak none nponora, MHOopMaLm-
OHHOE None 1 None aNunora.
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9.2.3.1 none nponora (prologue field). lNepBoe none Onoka, nepepawllee cnegywowne NOANONSA:
anpecHbin 6anT, 6anT ynpaBneHnsa NPOTOKONOM U DanT ANWHBI.

9.2.3.2 vHucdopmaumoHHoe none (information field): None 6noka, nepenatollee aaHHbIE (B 0OLLEM CNY-
4yae, AaHHble NPUNOXKEHNSA ).

9.2.3.3 none anunora (epiloguefield). KoHe4HOe None bnoka, nepenatoLlee Koa c ObHapyxeHNeM OLLMOOK.

9.2.4 nopnone (subfield): PyHKUNOHANBHLIN KOMAOHEHT NONS.

9.2.4.1 6anTcagpecammy3noB (node address byte): [llognone B none nponora, ykasbiBaloLlee agpeca
Ha3Ha4YeHUa M UICTOYHMKA BNoKa u ynpaenatoLlee coctoaHnem VPP,

9.2.4.1.1 appec y3na Ha3HadyeHMA (destination node address): HacTe nognona ¢ agpecamn y3nos,
naeHTUPMUMPYIOLLaa NpeanonaraeMoro nony4yartens 6noka.

9.2.4.1.2 appec ncxoaHoro ysna (source node address): Hactb nognona ¢ agpecammn y3nos, WAEHTU-
dunumpyroLlaa oTnpasmTensa 6NokKa.

9.2.4.2 6anTt ynpaBneHua npoTokonom (protocol control byte): lNognone B none nponora, coaepxa-
LLilee MHCOOPMaLMIo NO yNpaBneHUo nepenaden.

9.2.4.3 6ant gnuHbl (length byte): Noanone B none nponora, coaepxallee 4ncno 6anTos, nepenasae-
MbIX B UHOOPMaALMOHHOM None 6noka.

9.2.5 ynpaBneHue nepepavem (transmission control): PyHKUMA, uICNoONb3yeMaa ansa ynpaBneHns nepe-
aaden naHHbIX MeXay YCTPOUCTBOM CONPAXKEHUA N KAPTOWU, BKNOYaa ynpasneHne coctoaHnem VPP, nepenavy
ONOKOB C ynpaBneHneM o4epeaHOCTbIO, CUHXPOHU3ALMIO N YCTpaHeHne OLNDOK, BO3HUKAKOLWNX NPpU Nepenaye.

B naHHOM pa3aene NnpuMeHeHbl cneayiolmne CoKpalleHus.

BGT — block guardtime (pa3paHnyntenbHbin MHTEPBAN ODNOKA);

BWI — block waiting time integer (Lenoe 4ncno BpemMeHu oxxnaaHna 6noka);

BWT — block waiting time (Bpemsa oxxknaaHmnsa 6noka);

CRC — cyclicredundancy check (KOHTpPONb UMKNNMYECKUM N3ObITOYHBbIM KOAOM);

CWI — character waiting time integer (Lenoe Yncno BpemMeHn OXXnaaHna 3Haka);
CWT — character waiting time (Bpemsa oXknaaHna 3Haka);

DAD — destination node address (aapec y3na Ha3zHa4YeHns );

EDC — error detection code (koa ¢ obHapyXeHnem ondok);

IFS — maximum information field size (MakcumanbHbIN pa3mep MHPOPMALNOHHOIO NONA);
IFSC — IFS forthe card (IFS ana kapTbl);

IFSD — IFS forthe interface device (IFS ana ycTponcrea conpsaXXeHus );

INF — information field (MHpopMaLMOHHOE none);

LEN — length byte (6anT onnHbl);

LRC — longitudinal redundancy check (KOHTpOoNb NPOAONbHBLIM U30bLITOYHLIM KOAOM);
NAD — node address byte (6anTt ¢ agpecamu y3nos);

N(S) — send-sequence number (NOpsAAKOBbLIM HOMep 6nokKa);

PCB — protocol control byte (6anT ynpaeBneHna npoTOKONOM);

R — receive ready (rOTOBHOCTb K NPUEMY);

SAD — source node address (aapec ncxoaHoro y3na);

WTX — waiting time extension (npoaneHne BpeMeHN OXXNAaHNSA);

I-6nok — information block (MHpOpMaLMOHHbLIN BNOK);

M-Out — more-data bit (but yBennydeHmna konndectea AaHHbIX);

R-6nok— receive ready block (6n0K roTOBHOCTU K NpUeEMYy );

S-6n0k— supervisory block (cynepensopHbIin 6N0K);

BOC — B3auUMOCBA3b OTKPbITbIX CUCTEM.

9.3 CtpyxTypa 3HaKa

CTpYKTYypa 3Haka — B COOTBETCTBMMU C 6.3, KaKk onpeaeneHo And peakumn Ha BOCCTaHOBNEHWUE (3a NCKMIO-
4yeHneM 6.3.3); C 1CNoNb30BaHNEM NOPAAKa KOANPOBaAHUA MO 6.4.1, ycTaHaBNMBaeMoOro 3HakoMm TS; C y4eTOM
6.5.21n16.5.3 COOTBETCTBEHHO peXnmy paboTtbl rno 6.6.

CurHan owmnbkn n NoBTOPEHne 3Haka no 6.3.3 He cneayeTt NPUMEHATb ANA TOro, YTOObI MMHUMAaNbLHOE
BpeMs 3a0epPXKn Mexay nepeaHnmmn opoHTaMmm AByX NnocneanoBaTenbHbIX 3HAKOB 6N10Ka MOrno 6biTb YMEHb-
lweHo no 11 etu B cooTtBeTCcTBUM C DanToM nHtepdenca TC(1) (cm. 6.5.3).

KOHTPONb 3HAKOB NO YETHOCTU NO3BONAET NPOBEPATL BNOK AONOMHUTENBHO K KOAY C ODHApYXEHUeEM
OWNBOK (CM. 9.4.41n9.5.4).

9.4 Ctpyktypa ONnoka

9.4.1 OOLWMe NoNOXeHUA

bnok npeacraeBnaeT cobon NocneaoBaTENbHOCTL DAUTOB: KaXXabl OaNT nepenaeTca 3HakoM. Kak noka-
3aHO Ha pUCyHKe 16, ONOK COCTOUT N3 CNeayloLmnx NonNen:

24



FroOCT P UCO/MIK 7816-3—2006

- nonga nponora (06s3atenbHOro). OHO COCTOUT N3 banTa ¢ aapecamm y3nos, banuTa ynpaeneHns NPoTo-
KONOM 1 6anTa ANUHbLI;

- MHPOPMALUMNOHHOro (HeobasaTenbHOro). OHo coaepxut oT 0 A0 254 BANTOB;

- nonga annnora (06asatenbHOro). OHO COCTOUT N3 OAHOIO UNK ABYX DANTOB.

[TpoTOKON onpenensaeT Tpn Tuna 6NOKOB.

[Tone nponora NHdopmMaLlnoHHOE none [lone anunora

OT 0 oo 254 6ainToB 1 unun 2 6anta (LRC nnn CRC)

- [1nnHa 4aHHbIX -

el .

Kog ¢ oOHapykeHnemM ondok

PucyHok 16 — CTpykTypa 6noka

MHopmMaLnoHHbIN BNoK (I-6NoK) NpuMeHAaT Ana nepepaydn nHpopmauun, npeaHasHadyeHHOUW ANns
NCNONb30BaHNA NPUKNAAHLIM YPOBHEM. KpoMe Toro, |-6nok nepenaeTt NnoNoXXnTenbHOE UNn oTpULaTenbHOE
noaTBepPXaeHne Nnpuema.

BNoK roToBHOCTU K Npnemy (R-6noK) ncnonb3yioT Ansa nepeaaymn NONoOXUTENbHOO UNN OTPULATENBHOIO
noaTeepXXaeHna npuema. B R-6noke MHGOpMaLUMOHHOE None A0MKHO OTCYTCTBOBATD.

CynepBn30opHbIN BNOK (S-0N0K) UICNONL3YIOT ANA 0OMeHa ynpasnaoLwen HhopMaLmen Mexay yCcTpon-
CTBOM conpsaXXeHua un kapTon. B S-6noke nHpopmaunoHHOE none MOXeT NPUCYTCTBOBaTb B 3aBUCUMOCTU OT
BbINONHAEMON UM (DYHKLUN YNPaBNEHNS.

[ PUWMEYAdHWNE — I'Ipm TAKOM Noaxoae pa3pa60T|<y NPOTOKONA U NPUKNaAHbIX yacTen MUKpONporpaMmbl BO3-
MOXHO NpOBOAUTb HE3ABUCUMO APYr OT ApYyrd.

9.4.2 lone nponora

9.4.2.1 baut c appecammnysnos (NAD)

bant NAD no3sonaet naeHTMpUUMpoOBaTh NCTOMHUK U NpeanonaraeMbin NYHKT Ha3Ha4yeHna 6noka v
MOXET UCNONb30BAaTLCA ANA Pa3nNnyeHna MHOXXECTBEHHbIX NOrMYeCKNX CBA3EN, KOraa OHU COCYLLECTBYIOT.

butbl ¢ b1 no b3 6anta NAD koanpyloT aapec ncxoaHoro ysna (SAD), 6utel ¢ b5 no b7 — aapec y3na
Ha3HadyeHna (DAD). butel b4 n b8 ncnonb3yoT Ana ynpasneHna coctoaHnem VPP (cm. 9.6.1).

Ecnn aapecaumna He npuMeHaeTca, To 3HadeHua aapecos SAD n DAD aonXHbl ObiTb YCTAHOBNEHL! B
coctoaHue «0». Jlioboe apyroe 3HaveHne banta NAD, rae SAD v DAD ogunHakoBble, 3ape3epBupoBaHO AN
NCNONb30BaHNA B DyAYLLEM.

B nepBom 6noke, NocbinaeMoM yCTponcTtBoM conpsaxxeHna, 6ant NAD aonxeH ycTaHaBNnBaTb NOrM4Yec-
KYI0 CBA3b NyTeM codeTaHua agpecos SAD u DAD. lNocneayowmne 6nokn, B KoTtopbix 6ant NAD coaepxnt
TaKy1o e napy agpecoe SAD n DAD, accoummpyroTca ¢ TOM XXe Norn4eckon ceasblo. [lpyrne normdeckne cBasm
MOryT ObITb YCTAHOBMNEHDLI B X0Ae 0OMeHa MHhopMaLumnen ¢ noMoLLbio apyrnx nap agpecos SAD n DAD.

[1pumedaHune— Hanpumep, ONoOKN, NOCbiNaemMble YCTPONCTBOM CONPAXKEHUA, CO 3HaYeHNAMN X Ana SAD ny
nans DAD 1 6noku, nocblnaemble KapTon, co 3HavdeHnammn y anst SAD n x ans DAD O0THOCATCA K NOrmdyeckomn cesisn, o06o3Hava-
eMoM (X, y). Bnokun, nocblNnaemsble yCTPONCTBOM CONPSAXKEHUS, CO 3HadeHnamn v ana SAD n w ana DAD n 6nokun, nocbinae-
Mble KapTon, CO 3Ha4YeHnamMmn w ansa SAD n v ana DAD oTHOCATCA K ApYyron NOrM4eckomn CBA3n (v, w).

9.4.2.2 bant ynpaBneHuna npotokonom (PCB)

bant PCB nepenaeTt nHdopmaunio, He0OXoaAnmyto AN ynpasneHna nepeaadven, nonpenenaeT, ABNaeT-
ca nn 6nok |-6nokom, R-0nN0KoM mnn S-6NnoKoM.

B 6ante PCB kaxporo [-6noka out b8 yctaHaenmeatoT B cocToaHMe «0». butbl b7 1 b6 ncnonbayioTt, Kak
Noka3aHo Ha pucyHke 17. butbl ¢ bd no b1 3ape3epBupoBaHbl ANA UCNONL30BaHNA B DyayLLEM N AOMKHbI BbITb
YCTaHOBNEHbI B COCTOAHNE «0» .

B 6ante PCB ka)xaoro R-onoka 6utbl b8, b7 yctaHaBnmealoT B cocTosiHME «10». butbl ¢ b6 no b1 ncnons-
3YIOT, KaK NOKa3aHO Ha pUCcyHke 18.
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DEEERREE
msb ISb

b8 — 0O (B 6banTe PCB I-b6nokos);
b7 — nopsaakoBbii Homep 6noka [N(S)];

b6 — 6uT yBenn4veHua konudectea gaHHbIX (M-0UT);
b5, b4, b3, b2, b1 — 3ape3epBupoBaHbI ANA NCNONb30BAHUA
B OyAyLuem

PucyHok 17 — KoanposaHue 6anta PCB B I-6noke

1 h4 b1
o | O [6 |05 o4 [ 53|02 [ )

b8, b7 — 10 (B 6bante PCB R-bnokos)

b6, b5, b4, b3, b2, b1:
0-N(R)-0000 — 0e3 owmnbok;
0-N(R)-0001 — owwubka, Beigendemas no kogy EDC,
NN OLLIMOKA YETHOCTW 3HAKA;

0-N(R)-0010 — npo4une owmnodKn

ITroboe gpyroe 3HadeHme butos b, bd, b4, b3, b2, b1
3ape3epBupoBaHoO ANng UCNONMb3oBaHUA B DyayLLEM.

[1p nmeyaHnune— 3HadeHne N(R) onpegensieT, ykasbiBaeT nu R-6nok
Ha oWMOKY unn Het. OueHka outoe ¢ b4 no b1 moxeT ObITe HEODA3aTENbHA.

PucyHok 18 — KoaguposaHnue 6anta PCB B R-6noke

B 6ante PCB kaxxpnoro S-6noka o6utel b8, b7 yctaHaBnmealoT B coctoaHue «11». butbl c b6 no b1 ncnon.-
3YI0T, KaK NOKa3aHO Ha pUCyHkKe 19.

1 1 b5 | bd | b3 | b2 | b1
msb ISb

b8, b7 — 11 (B bante PCB S-6nokos.)
b6, b5, b4, b3, b2, b1 (b6 asBnaetTca butom oTBETA):

000000 — RESYNCH-3anpoc;
100000 — RESYNCH-oTBeT;

000001 — |FS-3anpoc;
100001 — |FS-oTBeET;

000010 — ABORT-3anpoc;
100010 — ABORT-oTBET;

000011 — WTX-3anpoc;
100011 — WTX-oT1BeT;

100100 — Owundka coctogaHna VPP

Mioboe ppyroe 3Ha4veHWe BUToB hi, bo, b4, b3, b2, b1
3ape3epBMpoBaHO ONA NCNOoSb3oBaHUA B byayuiem.

PucyHok 19 — KoauposaHue 6ainta PCB B S-6noke
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9.4.2.3 bant aonnHbl (LEN)

bant LEN ykasbiBaeT4ncno 6anToB, NPUCYTCTBYIIOLLNUX B MHCPOPMALIMOHHOM None 6noka (CM. Takke 9.5.2).

KoanpoeaHune 6anta LEN aomkHO ObITb cneayiowmnm:

- 3HaJveHune '00' ykasbiBaeT, HTO MHPOPMALIMOHHOE NoNe OTCYTCTBYET;

- noboe 3HaveHne ot '01' no 'FE' npeacraesnaet codbomn Yncno 6anTos, NPUCYTCTBYIIOLWMNX B MUHGOOPMAaLIN-
OHHOM none (oT 1 no 254);

- 3HaJveHue 'FF' 3ape3epBnpoBaHO ANA NCNONb30BaHUA B OyaAYLLEM.

9.4.3 UncpopmaunoHHoe none (INF)

Ncnonb3oBanne nonga INF 3aBncut ot Tmna dnoka.

Ecnunone INF npucyrcteyeTt B I-Onoke, TO OHO NnepenaeT MHPOPMaLUIO NPUNOXKEHNA.

B R-0noke none INF AO0nXHO OTCYTCTBOBATD.

Ecnu none INF npncyTcTByeT B S-0NoOKe, TO OHO NepenaeT MHPOopMaLUIo, OTHOCALLYIOCA HE K NPUNoXe-
HUIO:

- none INF oonxHO NpUCcyTCTBOBATL €AMHCTBEHHBLIM DANTOM B S-0Noke, perynupyowem IFS nnn WTX;

- none INF AomMKHO OTCYTCTBOBATbL B S-0N0OKe, cUrHannanpyowem ob owmnbke coctosaHna VPP nnbo
ynpasnaloLeM npepbliBaHNEM LenovKn 6NOKOB NN BO30OHOBNEHNEM CUHXPOHN3aLUNN.

9.4.4 llone anunora

[Mone anunnora (EDC) nepepaeTt koa 6noka ¢ obHapyxeHnem omnbok. lna npoToKona npUMEHSIIOT KOH-
Tponb NNBO NPOAONLHLIM N3OLITOYHBIM KOAOM, NMMOO LIMKNNYECKUM N3DbITOYHBLIM KOAOM.

[TpoaonbHbIN N30bLITOUHbIW KOA (LRC) cocTouT n3 oaHoro 6anta. Ero 3HavyeHne A0nMKHO ObITb TAKUM, YTOObI
PEe3ynbTaT BbINOMNHEHNS OnepaLnn CNoXeHna «mcknovawwee NJN» Hag Bcemn bantamm 6noka dbINn HyNeEBbLIM.

Linknuyecknm n3dbiTodHbin kKoa (CRC) cocTouT n3 asyx 6antos. Mx aHadyeHne cMm. B NCO/MIK 3309.

9.5 MNapameTpbl NpoTOKONa

9.5.1 CneuuncdnunpoBaHHblie 6anTbl MHTEPdhenca ana npotokona T=1

Ecnun cneundpunumpoBaHHblie 6anTtbl MHTEpdenca TA(i), TB(i), TC(i) npucytcteyioT B OTBETE-HA-BOCCTa-
HOBNEHWE Nocne nepBoro noaeneHna napametpa T =1B0ante TD(i— 1)anai> 2, To AaHHble 6aNTbl UICNONb-
3YIO0T ANSA YCTAHOBKWN N3paMEeTPOB NPOTOKONA B 3HAYEHNAX HE MO YMONYAHUIO.

[TpunmedyaHune— [InaynpoweHna od6o3Ha4veHUn 3Tn Tpu HanTta B ganbHenem 6yayT UMEHOBaTbLCS «NeEPBLIN
6ant TA(i)», «<nepsbin ©ant TB(i)» n «nepsbin 6ant TC(i).

9.5.2 Pa3mepbl MHhOpMaLMOHHBIX NONEN

9.5.2.1 IFS gnakaptobl

IFSC — makcuManbHaga AnnuHa NHOpPMaLMOHHOro NoNa 6NOKOB, KOTOPbIE MOTYT ObITb NPUHATLI KAPTOMW.
Ha4yanbHoe 3HavyeHne IFSC ycTaHasnueaeT nepsbivt 6anT TA(1) Nnpn 32 B Ka4ecTBe 3Ha4eHNA NO YMONYAHUIO.

9.5.2.2 IFS ana ycTponcTBa conpsakeHns

IFSD — makcumanbHaa AnnHa nHOOPMaLUMOHHOro NoNa 6N0KOB, KOTOPLIE MOTYT BbiTb NPUHATLI YCTPON-
CTBOM conpsikeHns. HadyanbHoe 3HaveHne IFSD — 32.

9.5.2.3 KoaupoeaHue IFSCun IFSD

[1pn 3anycke npotokona IFSC n IFSD yctaHaBNMBaOT B Ha4anbHble 3Ha4YeHnA. B xoae npotokona IFSC u
IFSD MoryT perynnpoBatbca c NOMoLWb0 6nokoB S(IFS-3anpoc)n S(IFS-oteeT), rae none INF coCcTOMT M3 0aHO-
ro banta, numeHyemoro IFS. B niobom cnyvae nepebin 0ant TA(1) n 6anTbl IFS AO0MKHLI KOAWPOBATLCA CNEaYIo-
LLIUM ODpa3oMm:

- 3Ha4eHuna '00' n'FF' 3apesepBrpoBaHbl ANA NCNONb30BaHUA B DyAYLLEM;

- 3Ha4deHna ot '01' ao'FE' — uncna ot 1 oo 254.

[MpumMeyaHne—Pasvep 6noka — cymmapHoe Yncno 6anToB, NPUCYTCTBYIOLLNX B NONe nponora, uHhopma-
LLMOHHOM None unone anunora. MakcumaneHbIN pasmep 6noka paseH |IFS nntoc YeTbipe MNK NATL B 3aBUCUMOCTW OT ANUHbI
anunora.

9.5.3 Bpema oxnaaHun
9.5.3.1 Bpemsa oxmnaaHms 3Haka (CWT)

CWT onpenensatoT Kak MakCUManbHOE BPEMSA 33AEPXKKMN MeXay nepeaHnMmmn opoHTaMun AByX NocneaoBa-
TeNbHbIX 3HAKOB B 6NoKe (CM. pucyHoK 20).

[MTpunmedyaHune— EcnucywectsyeT notTeHymanbHas owmnbdka B aonmHe, CWT MOXHO ncnonb3oBaTh ANA pac-
No3HaBaHUA KOHLUa 6Nnoka.
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3HaK CneayroLwni 3HakK

R

t < CWT

PucyHok 20 — Bpema oxknaaHus 3Haka

butkl ¢ b4 no b1 nepeoro 6anta TB(i) aatoT uenoe Yncno CWI ot 0 ao 15. 3HadeHne CWI no ymonuya-
HUO — 13. BpeMa oxnagaHmna CWT BbluMcNAOT Ha ocHoBe Yncna CWIno coopmyne

CWT = (11 + 2°"Y etu.

CnepoBaTtenbHO, MUHUManNbHOe 3HadyeHne CWT — 12 etu.

9.5.3.2 Bpemsa oxxnagaHmna onoka (BWT)

BWT onpenenaloT kak MakCUManbHOE BPeMA 3a0epXXKu MeXxay nepeaHnm opoHTOM NocneaHero 3Haka
Onoka, NoNy4eHHOro KapTon, U nepeaHMMm OPOHTOM NePBOro 3Haka cneaywwero 6nokKka, NOCNaHHOro KapTou
(CM. pucyHoK 21). BWT ncnonb3yoT ANA BbiABNEHUA HepearnpyoLwen KapThl.

butbl c b8 no bd nepeoro 6anta TB(i) aatoT uenoe yncno BWI ot 0 a0 9 (3Ha4yeHnsa ot 10 oo 15 3apesepBu-
POBaHbI ANA NCNONL30BaHUA B byayuleM). 3HadeHne BWI no ymonyaHnio — 4. Bpema oxunaaHna BWT Bblunc-
NnawT HA OcHOBe Yncna BWI no popmyne

BWT = 11 etu + 28960 372 ¢

f

[TlocnegHui 3HaK brnoka, NocCNaHHoOro
YCTPOWUCTBOM COMPAXKEHUSA

[lepBbIN 3HaAK CnegyrLLero
Grnoka, NocnaHHOro KapToun

BGT <t<BWT

=il

PucyHok 21 — Bpems oxxnaaHua 6noka un pasrpaHnintensHbin nHTepBan 6noka

9.5.3.3 PasrpaHnintenbHbin nHTEpBan 6noka (BGT)

BGT onpeaenaoT Kak MUHMManNbHOE BPpeMs 3aaepKkn Mexay nepegHnmmn opoHTamm AByxX NocneaoBa-
TeNbHbIX 3HAKOB, NOCNAaHHbIX B APOTUBONONOXHbIX HANPaBneHnax. 3HavyeHne BGT AomKHO cocTaBnaTh 22 etul.

CnenoBaTenbHO, BPEMS 3a0EPXKKM MeXay NocneaHnM 3HakoM Broka, Nony4eHHOro KapTon, 1 NepBbiM 3Ha-
KOM creayoLero 6noka, noOCNaHHOro KapTowu, AOMKHO ObITb He MeHee BGT, HO He bonee BWT (CM. pucyHOK 21).

9.5.4 Kopg c obHapyxeHMeM ownoboK

but b1 nepeoro 6anta TC(i) ykasblBaeT Ha KOO C OOHAPYXXeHUEM OLLNOOK, KOTOPLIN cneayeT NPUMEHATD:
- CRC,ecnndburb1=1;

- LRC (3Ha4eHune no ymon4yauuw), ecnnémt b1 =0.

butbl cb8 no b2 nepeoro banta TC(i) 3ape3epBnpoBaHbLI ANA NCNONL30BaHNA B OyayLeM U AOMKHbI ObiTb
YCTaHOBNEHbLI B COCTOAHUE «O».

9.6 PYHKUMOHUPOBaHUE 3HAKOBOINo KOMMNOHEHTA Ha YPOBHE 3B€Ha AaHHbIX
9.6.1 YnpaBneHue coctoaHmem VPP

CoctoaHune VPP (cMm. 4.3.6, Tabnuua 6, n 6.5.4) perynupyeT YCTPOUCTBO CONPSXKEHUA NOA ynpaBNeHneMm
3HakoB NAD n PCB, nocbinaeMblX KapToW.

butibl b8 nb4 6anta NAD cneayeT uCNonNb3oBaTh CNeayowmm 0bpasom:
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b8 =0, b4 = 0: VPP aomxkHa ObiTb NpuBeAeHa B COCTOSAHME Nay3bl UNU NOAAEPKNBATLCA B 3TOM COCTOA-
HUW;

b8=1,b4=0:VPP ponxHa ObITb NpnBEAEHA B COCTOAHMNE NPOrpaMmMmnpoBaHnNA A0 Nnony4vyeHna 3Haka PCB;

b8=0, b4 =1: VPP aonxHa ObITb NpuBeaeHa B COCTOAHNE NPOrpaMmMmnpoOBaHNA A0 NONYYEHNSA eLLe OAHO-
ro 3Haka NAD:;

b8 =1, b4 = 1: Takoe KoANpPOBaHUE 3anpeLlaeTca.

Ecnun Ha 3Hake NAD cny4daeTtca omnbdbka 4eTHOCTU, TO VPP aonHa ObITh NpuBeaeHa B COCTOSAHUE Nay3bl
NN NOAAEPKNBATLCA B 3TOM COCTOAHUM.

EcnnkapTte He yaaeTca NocnaTth oXknaaembin 3HakK B npeaenax spemedn CWT nnn BWT, To VPP aonxHa
ObITb NPUBEAEHA B COCTOAHMNE NMay3bl UMW NOAAEPKNUBATLCA B 3TOM COCTOSHUMN.

Irobon nepexon Ha VPP, 3anyckaeMbin 3HAKOM, AOMKEH OCYLLECTBNATLCA B Npeaenax 12 etu ot nepea-
Hero opoHTa 3HakKa.

9.6.2 be3ownboyHana paboTa

B Ha4ane npoTokona npaBo nepenaym NpuHaaneXxuT yCTPONCTBY conpsXKeHus. Ecnun BbIBpaH NpoTOKON
T =1, yCTPOUCTBO CONPSXKEHNSA NOCLINAET TONLKO OMNOKN.

[Tocne Toro, Kak KapTow NnNn yCcTpoOUCTBOM conpsixkeHuns 6bin nocnad 6nok, oTnpaBuUTENb NEPEKNIOYAETCSA
B peXXum npmnema. Nocne Toro, Kak KapTon nnun ycTponcTBOM CONPsKeHna Obino Nony4eHo onpeaeneHHoe YNC-
no 6anToB, COOTBETCTBYIOLLIEE NOANONIO ANUHLI, NPAaBO Nepenayun nepexoanT nony4vaTento.

9.7 OYHKUMOHUpPOBaHNE BNOKOBOro KOMMNOHEHTa Ha YPOBHE 3BeHa AaHHbIX

9.7.1 Obo3HaYeHMA

B onncaHnax npoTokona NPUMEHAIOT cneayiowme 0003Ha4eHnA.

|-6nokn 0603Ha4AaKTCA cNeayoLWMM 0DPa30M:

| [N(S), M] — I-6n0kK, rae N(S) — nopsaakosbih HOMep Onokan M — OnT ysennyeHna kKonnydecTesa AaHHbIX
(cM. 9.7.2.2);

N,(S), N,(S) — nopaakoBblie Homepa |-0nokoB., rae nHaeKkcbl a nb cnyxat ana pasnnuyeHnsa ICTOYHNKOB A
nB.

R-6nokn 0603Ha4anTCa cneaywmm o6pasom:

RIN(R)] — R-6nok, rae N(R) — HoOMep oxxnaaemoro 1-6noka.

S-6nokn 0603HavalTCa cneaylLmM 0b6pa3om:

S(RESYNCH-3anpoc) — S-6nok, 3anpalmBaiowmm BO30OHOBNEHNE CUHXPOHN3ALNN;

S(RESYNCH-oTBeT) — S-0Nn0K, noaTBEPXAAOLWNIA BO30OHOBNEHUE CUHXPOHN3ALINU;

S(IFS-3anpoc) — S-6nok, npeanararwmmn MakcnuMmanbHbIn pazmep MHPOPMAaLIMOHHOIO NONS;

S(IFS-otBeT) — S-6n0k, noaTBepkpawwmm IFS;

S(ABORT-3anpoc) — S-6nok, 3anpalumBaoLLmnn npepbiBaHne LLenovkn 6NoKoB;

S(ABORT-0TBET) — S-0N0K, noaTBEPKAaKLWNN NpepbliBaHUE LLeNO4YKM ONOKOB;

S(WTX-3anpoc) — S-6nok, 3anpalumeatoinim npoaneHne BpeMeHn 0XnaaHus;

S(WTX-0TBET) — S-6MN0K, nOATBEPKAAOLWNA NPOANEHNE BPEMEHU OXXNAAHUS;

S(Owmnbka coctoaHna VPP) — S-6nok, cooblarwmm kapte 06 owmnbke coctoaHna VPP.

bnokmn S(IFS...)nS(WTX. . .)copepxaTtnona INF, kogupoBaHne KOTOpbIX onpeaenaeTca npasnnamMmu 3 n
4n09.7.2.3.

9.7.2 be3ownbo4yHan paboTa

9.7.2.1 Obwwme npouenypsbl

B Hayane npoTokona nepBbin 6NOK, NOCbINAEMbIN YCTPONCTBOM CONPAXEHNA KapTe, A0MKeEH ObiTb NNMBO
|-, NNOO S-ONOKOM.

[Tocne Toro, kak Ntbdon 6nok (I-, R- unn S-6nok) 661N 0ToCcNaH, HO A0 Ha4Yana nepeaavn cneayrLwlero 6no-
Ka, AOMKHO ObITb NONYYEHO NoATBEPXKAEHNE NPUEMA, KaK ONMNCAHO HMXKE.

Kaxabin I-0nok HeceT cBon NopaakoBbi HOMep N(S). I-0nokn, nockinaemble YCTPONCTBOM COMPAXKEHUS,
n [-6nokn, nocbiNaeMble KAPTON, NOACHNTLIBAIOT HE3ABMCUMO APYr OT Apyra. Homep N(S) noacynTtbiBaeTCA NO
MOAYMIo 2 U KoaupyeTca oaHuMm butom. Npun 3anycke NPOTOKONa N nocne BO30OHOBNEHNA CUHXPOHU3aLUN
N(S) =0 (Ha4anbHOe 3Ha4YeHne), Aanee 3HavyeHUa N(S) YepeayTca Nocne NOCbINKU Kaxxaoro |-6noka.

Kaxabin R-0nok HeceT HOMep N(R), kOTopbIn NpeacTasnaeT codbon nopaakosbin HOMep N(S) cneayioLe-
ro oxumaaemoro |-6noka. INpn 6es3owmnbodHoOn paboTe R-6N0KN NCcNonb3yloT ANa PopMUPOBaHNA LENOYKN N3
|-6nokoB (CM. 9.7.2.2).

[Tpnem nocnaHHoro |-6noka noareepXaaeTca Nony4eHneM:

- nnbo I-bnoka, raoe HoMmep N(S) oTnnuaeTca ot Homepa N(S) nony4YeHHOro nepen HUM |-6NoKa;

- Nn6o R-6noka, rae Homep N(R) oTnnyaeTtca ot HoMmepa N(S) nocnaHHoro [-6noka (CM. npasnno 2.2 B
9.7.2.3).
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S-ONOK He HeceT HUKAKOro HoMmepa. bnok S (... 3anpoc) He HeceT noaTBepXXaeHWe NnpuemMa. bnok S (... OTBET)
noaTeepxanaet npmem 6noka S (... 3anpoc).

9.7.2.2 dopmMmunposaHue LenoyKkn

C nomMoLbo hYyHKLUMN DOPMUPOBAHUA LIENOYKN YCTPOUCTBO CONPSKEHNA UNWN KapTa MOTyT nepenasaTb
nHpopmaLmio (AaHHbIE NPUNOXeHUA) AnNnHoN bonee Yem IFSC unn IFSD.

Ecnun yCTpONCTBO CONpsaXKeHna NnNu KapTa AOMKHbI nepeaatb MHOoPpMaLUUo, N0 ANVMHE NPEBbLILLAILLYIO
IFSD nnun IFSC cOOTBETCTBEHHO, TO TOT NN APYron AOMXKEH pa3aennTb MHPOPMALNIO Ha NOPLUN, KaxXaaa aAnuv-
HON He bonee YeM IFSD nnun IFSC, n nocbinate Kaxayto nopuuio B 0noke, ncnonb3ya oyHKLUMIO opMUpoBaHNS
LLeNOYKN.

PYHKUNA POPMUPOBAHNA LLENOYKN NOKa3aHa Ha PUCYHKE 22.

dopmmpoBaHne Lenoykn us I-onokos ynpaensetca M-ontom B 0ante PCB. 3HaveHne M-Outa ykasbiBaeT
Ha COCTOsIHME |-ONoKa cneayrLwmm 0b6pa3om:

- ecnnout M =1 — ONOK NpnBA3aH K cneayroLwemMy 0noky (KOTopbin A0MMKEH ObITb |-ONoKoOM);

- ecnn 6ut M = 0 — BNOK HE NPUBA3aH K cneayioLllemMy 6noky.

EcnunpuHnmatoLaa ctTopoHa 6e30nbo4HO NnpuHuMaeT |-6nok yBennyieHna KonnyiecTesa AaHHbIX, TO OHa
nocblnaet 6Nok R[N(R)], rae Homep N(R) paBeH HoMepy N(S) oxxnagaemoro |-6noka.

[MTpnmedaHune—Bnpegenaxuenovykn MOXHO Ncnonb3oBaThk I-6nokn ¢ Bantom LEN=0 (cm. BapmaHT 7 B IpnNo-

XeHnun A).

‘.-."H.-

/ /7N N~ ~—
/ / Ny ~ = —

/ e ~ T
3

--..,,__...-
—— ———
——

/ / ~

™~
™
™~
0 oo | o

1(0, 1) 1{1, 1) .
———————————————————— NHTEPDOENC

e

R(1) R(0) 10, 0)

[1 — nponor; 3 — anunor.

PUCYHOK 22 — ®PyHKUNA POPMUPOBaHUA LLENOYKN

9.7.2.3 Tlpaemna npoTokona ans 6e30wWndo4YHON paboThl

[1paBnno 1

[lepBbin 6nok — nnbo I-6nokcHoMepoM N(S) =0, o6o3Havaembin kak 1(0, M), nn6o S-6nok — nocbinaeT
YCTPOUCTBO CONPAXEeHUS.

[TpaBnno 2.1

[prem 6noka | [N,(S), 0], nocnaHHoro ncrodHnkom A, noareepxxaaerca onokom | [N, (S), M], nocnaHHbim
NCTOYHMKOM B Ansa nepenayn AaHHbIX NPUNOXEHNA U YKa3aHUAa Ha rOTOBHOCTL K NpueMy cneaytoulero 1-6noka
OT UCTOYHUKAE A.

[MpaBnno 2.2

[Mpuem bnoka | [N,(S), 1], nocnaHHoro nctodHnkomM A, noateepxnaerca 6nokomM R [Ny (R)] [rae Homep
Np(R) He paBeH HOMepy N (S)], nocnaHHbIM NCTOYHUKOM B AnA ykasaHuaA Ha To, YTO Nony4eHHbIN 6NOK Obin
0€30WMBOYHLIM, N Ha FOTOBHOCTL K NpueMy cneaytolero |-6noka ot nctouHmnka A.

MpumeyaHune—PopMUpoOBaHUE LIEeNOYKN BO3MOXHO OJHOBPEMEHHO TONBKO B OAHOM HanpaBneHuw.

[MpaBnno 3

Ecnn ana o6padboTkn TONLKO YTO NONYy4YEHHOro |-6noka kapTe TpebyeTtca Bpema bonee yem BWT, TO OHa
nocbinaet 6nok S(WTX-3anpoc), rae none INF nepepaet eAUHCTBEHHbLIN BANT, KOANPYIOLWWIA ABOUYHbIN LLENO-
YUCMEHHLIN MHOXUTENDb 3HAa4YeHna BWT. YCTpPONCTBO COMpsKEHUA AOMKHO NoATBEPAWUTbL NPUEM ONMOKOM
S(WTX-oT1BeT) ¢ Takmum xe nonem INF.
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[TIpenocTaBneHHOE BPpEMSA HAYMHAETCA Ha nepeaHeM (PPoHTe NnocneaHero 3Haka 6noka S(WTX-oTBeT).

[lpaBnno 4

KapTta nocbinaet 6nok S(IFS-3anpoc) ansa ykazaHna HoBoro pasmepa IFSC, koTopbin OHa MOXeT noaaep-
KUBATb. YCTPOUCTBO CONPSKEHNA AOMKHO NoATBEPANTL NpuemMm 6nokoM S(IFS-oTeeT) ¢ Takmm xe nonem INF.
YCTPONCTBO CONPAXXeHUs oLeHnBaeT HOBbIN paamep IFSC kak npaBmnbHbIN A0 TEX NOP, NOKa APYron pasmep
IFSC He BbyaeT yka3aH elwe oaHnm 6nokom S(IFS-3anpoc).

YCTPOUCTBO cOoNpsixkeHna nocbinaeT 6nok S(IFS-3anpoc) Ana ykasaHma HOBOro pasmepa IFSD, koTopbin
OHO MOXET nogaepKmeatb. Kapta AomkHa noaTeepanTb Npuem 6nokom S(IFS-oteeT) ¢ Takum xe nonem INF.
KapTa oueHnBaeT HOBbIN pa3mep IFSD kak npaBunbHbIN A0 TEX NOP, NOKa Apyron pasmep IFSD He OyneT ykasaH
eLle oaHnM bnokom S(IFS-3anpoc).

KoanposaHnue paamepos IFSC n IFSD B none INF — B cootBeTcTBUM € 9.5.2.3.

[TpaBnno 5

Ha popmumnpoBaHmne Lenoykn ykasbisaet M-ounT, TeM cambiM:

- [[N(S), 0] — He ueno4veyHbin 6NoK N nocneaHMn 6NoK LLEMOYKN;

- IIN(S), 1] — 4acTb Leno4Kkn, n 3a 3TUM BNOKOM AOMNXEH cneaoBaTb, MO MEHbLUEN Mepe, OANH CBA3aH-
HbIN C HUM DNOK.

bnok R [N(R)] 3anpawmBaeT nepenady cneaywowero uenodedHoro [-6noka | [N(S) = N(R), ...]nnoateep-
xaaeTt npuemM nonyvyeHHoro uenovedHoro I-onoka | [HE N(R), 1].

9.7.3 O6paboTKa oNOOK

9.7.3.1 Ownbkn, oOHapyxmBaemMble NPUHUMAIOLLEN CTOPOHOM

3anadamm 6NOKOBOro KOMMNOHEHTA ABNAKOTCA: Nepenaya 6NOKOB, BbisBNEHME OLLUNOOK nepenayn n ove-
peaHOCTU, 06paboTKa OLINMBOK TAKOro poaa n BO30OHOBNEHUE CUHXPOHM3ALNM NPOTOKONA. bNOKOBbLIN KOMMO-
HEHT YPOBHA 3BE€Ha AaHHbIX A0MKeH ObITb CNOocobeH 0bpadaTthiBaTh cneayoLlmne OLUMOKMN:

- npeBbllweHne BWT (koraa kapta He NOCbINaeT HUKAKOro 3HakKa B Npeaenax yCTaHOBNEHHOro BPpEMEHN
3a0epPKKN);

- ApneM HepaspelleHHoro 6noka. Hanpumep:

C OLMbKoU(aMmmn) HeTHOCTU 3HaKa(0B);

C oLIMBKON, BbiaBNsieMon no koay EDC;

C HepencTeutenbHbIM banTom PCB (BCcneacTtene HEM3BECTHOIO KOANPOBaHUA);

CcHepencTBuTenbHbIM 6anToM LEN (13-3a oumnbkn nepenayn nb6o HeCOBMECTUMOCTIM C TUNOM 6NOKa UNu
c pasamepom IFSC nnn IFSD);

C NoTepPeN CUHXPOHN3ALUN N3-33 HECOrNAacOBaHHOCTU pa3Mepa DNoka U 3HavyeHna, yKasbiBaeMoro damn-
TOM LEN;

Npn Heyaa4vyHOW NOMbITKE NONYYUTb COOTBETCTBYIOWMN ONOK S (... OTBET) NOCNe NOCbINKK 6noka S (...
3anpoc).

B0o30OHOBNEHME CUHXPOHM3ALMN NPOTOKONAa MOXET ObiTb NPEeAnPUHATO Ha TPexX NocnenoBaTenbHbIX
CTyNneHsaX. EcCnnHa 0gHON CTYNEHN NONbITKA HE NPMBOAUT KyCNeXy, ToraaonpodbiBaeTCcAa cneayioLwan CTYNeHb.

[na ycTponcTBa CONPaXXeHUa 3TN TPU CTYNEHN NPEACTABNAIOT COOON cneayioLlee:

- MOBTOPHYIO Nepenavy ONOKoOB;

- ncnonb3oBaHune 6noka S(RESYNCH-3anpoc);

- BOCCTaHOBNEHNE UNN AeaKTUBN3ALINIO KAPThbl.

[na kapTbl TPEMSA CTYNEHAMWN ABNAIOTCS:

- NOBTOPHAaA Nepenaya ONOKOB;

- ncnonb3oBaHne 6noka S(RESYNCH-oTBeT);

- 06e3 BO3AeUCTBUA CO CTOPOHBI YCTPOWUCTBA CONPSAXXEHNA KapTa CTAHOBUTCA HEPearmpyroLLeWn.

9.7.3.2 Tpaenna npoTokona ans o6padboTkn omnbok

[TpaBnno 6

bnok S(RESYNCH-3anpoc) MoxeT 6biTb NOCNaH TONLKO YCTPOWUCTBOM COMNPSAXEHUA C LeNbio BO30OOHOB-

NEHNA CUHXPOHM3ALMN WU MHULUMMPOBAHUNA BO3BpaTa NapaMeTpoB CBA3N MPOTOKONA K MX Ha4vanbHbIM
3HAYEHUSAM.

[MpaBnno 6.1
Ecnn npuHnmMmarLaa CTopoHa ODHapYXMBaET NOTEPIO CMHXPOHN3ALMIN, TO NPABO Nepeaayn BO3BpaLla-

eTCca K NPUHUMAIOLLEN CTOPOHE, ecnn curHan Ha |/O OoTCyTCTBYET B TE€YEeHWE BPEMEHWN, NPEBLILLAKLLEND
coonbwee na CWT nnn BGT.
[1paBnno 6.2

Ha 6nok S(RESYNCH-3anpoc) kapta nomkHa otBetntb 6nokom S(RESYNCH-oTBeT).
[MpaBnno 6.3

[Tocne nonyveHna ycTponcTeoM conpsikeHnsa bnoka S(RESYNCH-oTBeT) npoToKOoN MHMUMKMpyeTCA.
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[1paBuno 6.4

[Tocne Toro, Kak MakCMMyM TpU pasa noapaa yCTPOUCTBY CONPAXKEHUA He yaaeTca AOCTUMHYThL Npeanona-
raemMoro BO30OHOBNEHMA CUHXPOHU3ALUMM NyTeM nocbinkn onoka S(RESYNCH-3anpoc), oHO npumeHsaeTt
BOCCTaHOBNEHWE KapThl.

[1paBnno 6.5

Ecnun nonydeH 6nok S(RESYNCH-3anpoc), To oTocnaHHbIW nepeg HUM BNOK paccMaTpPUBaETCA KaK He-
NONYyYeHHbIN.

[lpaBnno 7.1

Ecnun 6bin nocnaH |1-6nok, a nonyyeH Hepas3pellueHHbIn 6NOK, NN nponcxoanT npesbilueHne BWT (no
OTHOLUEHUIO K YCTPONCTBY CONPSAXKeHns ), TO nocbinaeTca R-6NokK, KoTopbiv 3anpalumeaeT cBOMM HOMepoM N(R)
oxnaaembin |-6nok ¢ HomepoM N(S)=N(R).

[lpaBnno 7.2

Ecnun Obin nocnad R-6N0K, a nonyyveH Hepa3pelweHHbIn BNOoK, nnNn npoucxoaut npeebilleHne BWT (no
OTHOLLEHUIO K YCTPONCTBY CONPSXXEHNA), TO 3TOT R-6NoK nepenaeTca NOBTOPHO.

[1pasuno 7.3

Ecnun 6bin nocnaH 6nok S(... 3anpoc), a NoNy4YeHHbIN OTBET He ABNSAETCA ONOKOM S(... OTBET), NN NPOUC-
XoAuT npesbilleHne BWT (TONbKO NO OTHOLLEHWUIO K YCTPOUCTBY CONPAXKeHUA), TO ONOK S(... 3anpoc) nepenaeTt-
CA NOBTOPHO.

Ecnun 6bin nocnaH 6NoK S(... OTBET), a NoNy4YeH HepaspelleHHbI DNOK, NN NPOUCXOAUT NPEBbLILLEHNE
BWT (TONbKO NO OTHOLLEHUIO K YCTPOWUCTBY CONPAXXEeHUA), TO nocbinaeTca R-6N0oK.

[1lpaBuno 7.4.1

B Ha4yane npoTokona, nocne 6e3ycneLlHoOn NONbITKKU NONY4YNTb 6€30WNO0YHLIN DNOK YCTPOUCTBO CONpPSi-
XXEeHNA npeanpuHUMaeT MakCMMyM eLle ABe NOMNbITKM Noapaa nepen BOCCTaHOBNEHNEM UNN AeaKTBU3aLUmnen
KapThl.

[lpaBuno 7.4.2

B xoae npoTokona, ecnun yCcTPOUCTBO CONPAXEHUA TEPNUT Heyaayy B NONbITKE NONYYUTL 0€30LNOOUHbIN
ONoK, OHO npeaonpuUHMMaeT MaAKCUMYyM elle [aBe nNOoMbITKN noapan nepen nNocbiNnkouw  6ONoka
S(RESYNCH-3anpoc).

[MpaBuno 7.4.3

EcnukapTte He yaaeTca NpUHATEL 6e30WndoYHbLIN ONOKNOCNe BTOPON NONLITKM NOAPAa, TO OHa OCTaeTCcAB
peXxnme npuema.

[MpaBuno 7.5

[Tocne Ha4yana NPOTOKONa KapTa pearnpyeTt Ha nonyvyeHue HepaspelleHHOro nepsoro 6Noka NOChINKOW
6noka R(0).

[1paBuno 7.6

Ecnu Ha nepBbin BNOK, NOCNaHHbIN YCTPOWUCTBOM CONMPSAXKEHUNA, HE NPUXOAUT OTBET B Npeaenax BpeMeHu
BWT, TO ycTponcTBo conpsixkeHns nocbinaet 6nok R (0).

[1paBuno 8

EcnunkapTtanocbinaet onok S(IFS-3anpoc), a nonyyaeTt HepaspelleHHbIN 6N0K, TO OHa NOBTOPHO Nepeaa-
eT MakCUMyM eulle oanH 6nok S(IFS-3anpoc) ana Toro, 4Toobl A0OUTLCA NonyyeHna onoka S(IFS-oTeeT). [1ocne
BTOPOU HEYAAYHOU NOMNbITKN KAPTa OCTAETCA B PEXUME Npuema.

[1paBnno 9

[1pepbiBaHMe LEenO4YKN DNOKOB MOXET ObiTb MHULUMPOBAHO NNMDO OoTNpaBuTenemM, NMdO nonyvyaTtenem
LenoYKkn C NOMoLWbLID nocbinkn 6noka S(ABORT-3anpoc), B OTBET HA KOTOPbIN AOMKEH NOCTYNUTL ONOK
S(ABORT-oT1BET), nocne 4ero MoXeT bbiTb NocnaH R-6NokK B 3aBUCUMOCTM OT TOrO, €CTb NN HEODXOAUMOCTDb
BO3BPaTUTb NPaBO NOCbINATL.

[MTpunmedaHune—IlpepbiBaHne HOPMUPOBAHUA LIEMOYKN MOXET MPON3ONTU M3-3a HEUCTIPABHOCTEW KapThl
dn3n4yeckoro xapakrepa, Hanpumep n3-3a cb6oa NnamaTn.
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[MpunoxeHune A
(cnpaBo4YHOe)

BapuwaHTtbl npotokona T =1

A1 O60o3HauYeHnn

B HacTosAWweM NpUNoXeHnn, B AONONHeHUe K 0603HaYeHnAM, BBeAeHHbIM B 9.7.1, npumMmeHeHbl cneayrowmne o0bo3Ha-

YeHUSA:
ndon BNoK — — ONOoK, NPUHATLIN Be3 oLNBOK;

nobon 6nok >é> — ONOoK, NPUHATLIN ¢ ownbkamm (cm. 9.7.3.1).

A.2 Bbe3owndouHan padoTa (B COOTBETCTBUM C NpaBunaMmmnno 9.7.2.3)
A.2.1 O6meH |-Bnokamm
BapunaHT 1 (Nnpasna 1mn 2.1)

YCTPOUCTBO COMPAXEeHNA

1.1 | (O, 0) e -
1.2 L
1.3 | (1, 0) —
1.4 -

A.2.2 lpoAaneHune BpeMeHN oXXnaaHus
BapuaHT 2 (npasuno 3)

KapTa sanpawwmsaeT npoaneHne BpeMeHn oxXngaHua.

YCTPOUCTBO COMPAXEeHUA

2.1 | (O, 0) —_—
2.2 -———
2.3 S(WTX-oTBET) —
2.4 -———

A.2.3 PerynupoBaHue IFS

BapuaHT 3 (npasuno 4)
KapTa nHnunnpyet perynuposaHue IFS.

YCTPOUCTBO CONPSAXXEeHUS

3.1 | (O, 0) —
3.2 -
3.3 S(IFS-oTBET) —_——
3.4 - —

BapuaHT 4 (npasuno 4)
YCTPOUCTBO CONPSIXXeHNA MHULMNPYET perynupoBaHue |FS.

YCTPOUCTBO CONMpPAXeHUA

4.1 | (0, 0) —_——
4.2 —
4.3 S(IFS-3anpoc) -
4.4 .

4.5 | (1, 0) >
4.6 ,

KapTa

1 (0, 0)

1 (1, 0)

KapTa

S(WTX-3anpoc)

1 (0, 0)

KapTa

S(IFS-3anpoc)

1 (1, 0)

KapTa

| (O, 0)

S(IFS-oTBET)

| (1, 0)
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A.2.4 PYyHKUMA POpMUPOBAHUA LIEMOUYKN
BapuaHT 5 (npaBuna 2.2 n 5)
YCTPOUCTBO CONPsI>KEHUA NOCKLINAeT LLenouKy.

YCTPOUCTBO CONpAXeHna

5.1 | (0, 1) —
5.2 ~—
5.3 (1, 1) -
5.4 -————
5.5 | (0, 0) —
5.6 -————
5.7 1 (1,0) -

BapuaHT 6 (npaBuna 2.2 n 5)
KapTa nocbinaeT Luenoyky.

YCTPOUCTBO CONpsXXeHns

6.1 | (0, 0) S ———
6.2 -—
6.3 R (1) .
6.4 -
6.5 | (1, 0) —_—
6.6 —

BapwaHT 7 (npumMedaHne K 9.7.2.2)

KapTa

1 (0, 1)

| (1, O0)

| (O, 0)

KapTta ncnonbsyet M-6uT, 4ToOb6I AOOUTLCA NOATBEPXKAEHUA NprUemMa nocnaHHoro I-6noka.

YCTPOUCTBO CONpAXeHna

7.1 | (O, 0) —
7.2 -
7.3 R (1) —
7.4 -~
7.5 | (1, 0) —
7.6 -

A.3 O6paboTka oumMBOK (B COOTBETCTBUU C NpaBunamm no 9.7.3.2)
A.3.1 Ob6meH I-Bnokamu

BapuaHT 8 (npaBuno 7.5)
[1pun 3anycke npoToKona.

YCTPOUCTBO CONpPAXeHna

8.1 | (0, 0)
8.2
8.3 | (0, 0)
8.4

KapTa

1 (0, 1)

| (1, 0) (c 6BanTom LEN=0)

| (O, 0)



BapuwaHTt 9 (npasuna 7.1 n 7.6)

YCTPOUCTBO CONpsAXKeHUs

9.1 | (0, 0)
9.2
9.3 R (0)
9.4
9.5 | (1, 0)

Bapuaut 10 (npasuna 7.1, 7.5n 7.6)

YCTPOUCTBO CONpPAXKeHUS

10.1 | (0, 0)
10.2
10.3 R (0)
10.4
10.5 | (0, 0)
10.6
10.7 | (1, 0)

BapnaHT 11 (npaBuna 7.1 n 7.6)

YCTPOUCTBO CONPSAXKEHUS
11.1 | (O, 0)
11.2
11.3 R (0)
11.4
11.5 R (0)
11.6

11.7 | (1, 0)

BapunaHnTt 12 (npasuna 7.1, 7.2n 7.6)

YCTPOUCTBO CONpsXXeHUs

12.1 1 (0, 0)
12.2
12.3 R (0)
12.4
12.5 R (0)
12.6
12.7 | (1, 0)
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KapTa

1 (0, 0)

1 (0, 0)

KapTta

R(0)

R(0)

| (O, 0)

KapTa

| (0, O0)

R (1)

| (O, 0)

KapTta

| (O, 0)

R (1)

| (O, O)
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Bapnant 13 (npasuna 7.1,7.2n7.6)

YCTPOUCTBO CONpAXKeHNSA

13.1 1 (0, 0)
13.2
13.3 R (0)
13.4
13.5 R (0)
13.6
13.7 R (0)
13.8
13.9 | (1, 0)

A.3.2 lpoaoneHne BpeMeHN oXxnaaHua
BapuaHT 14 (npasuno 7.3)

KapTa 3anpawmsBaeT npoaneHne BpeMeHn oXXnaaHus.

HTepdencHoe yCTPOUCTBO

14.1 | (0, 0)
14.2

14.3 R (0)
14.4

14.5 S(WTX-0TBeET)
14.6

14.7 1 (1, 0)

BapuaHT 15 (npasuno 7.3)

KapTta 3anpawumsaeT npoaneHne BpeMEHN OXXNAAHUA.

YCTPONCTBO CONpPsAXKeHUS

15.1 | (0, 0)
15.2

15.3 R (0)
15.4

15.5 S(WTX-0TBeT)
15.6

15.7 | (1, 0)

A.3.3 PerynupoBaHue IFS
BapuaHT 16 (npasuno 7.3)

KapTa 3anpawmnsaeT nsmeHeHue IFS.

YCTPOUCTBO CONpPAXKEeHUA

16.1 1 (0, 0)
16.2

16.3 R (0)
16.4

16.5 S(IFS-oTBET)
16.6

LAY

T

T

T

KapTa

S(WTX-3anpoc)

S(WTX-3anpoc)

| (O, 0)

KapTa

S(WTX-3anpoc)

S (WTX-3anpoc)

| (O, 0)

KapTa

S(IFS-3anpoc)

S(IFS-3anpoc)

| (O, 0)



BapwaHT 17 (npaBuno 7.3)
KapTa 3anpawmnBaeT nsmeHeHue IFS.

YCTPOUCTBO CONpsAXXeHUS

17.1 | (O, 0)
17.2

17.3 R (0)
17.4

17.5 S(IFS-oTBET)
17.6

17.7 | (1,0)

BapuaHT 18 (npasuno 7.3)
KapTa 3anpawmnBaeTt nameHeHue IFS.

YCTPOUCTBO CONpPSAXXEeHUS

18.1 | (O, 0)
18.2

18.3 S(IFS-oTtBET)
18.4

18.5 S(IFS-oTtBET)
18.6

18.7 | (1,0)

BapnaHnT 19 (npasuno 7.3)
KapTa sanpawmBaeT nameHeHue IFS.

YCTPOUCTBO CONPSAXKEHUS

19.1 | (O, 0)
19.2

19.3 S(IFS-oTBET)
19.4

19.5 R (0)
19.6

19.7 | (1,0)

BapunaHnTt 20 (npasuno 7.3)
KapTa 3anpalunsaeT uameHeHune IFS.

YCTPOUCTBO CONpSAXeHUs

20.1
20.2
20.3
20.4
20.5
20.6
20.7
20.8
20.9

1 (0, O0)

S(IFS-oTBeET)

R (0)

R (0)

1 (1,0)

=<
><—

~tiff——

_.,

_...
ttiff——
gl ——
———-
lf——
—-

T
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KapTa

S(IFS-3anpoc)

S(IFS-3anpoc)

| (O, 0)

KapTa

S(IFS-3anpoc)

S(IFS-3anpoc)

| (O, 0)

KapTa

S(IFS-3anpoc)

| (O, 0)

| (0, O0)

KapTa

S(IFS-3anpoc)

| (0, O0)

R(1)

1 (0, 0)
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A.3.4 PyHKUMA hopMUPOBaAHUA LLEMOUKMN

A.3.4.1 YCTPOUCTBO CONPSIXXEHUA NOChINAaeT Leno4ky.

BapuwaHT 21 (npasuno 7.1)

YCTPOUCTBO CONpPAXKEHNA

21.1 1 (0, 1)
21.2
21.3 R (0)
21.4
21.5 1 (1,1)
21.6
21.7 1 (0, 0)
21.8
21.9 1 (1,0)

BapuaHTt 22 (npaBuno 7.1)

YCTPOUCTBO CONpAXeHna

22.1 1 (0, 1)
22.2
22.3 R (0)
22 .4
22.5 1 (1,1)
22.6
22.7 1 (0, 0)
22.8
22.9 1 (1,0)

A.3.4.2 KapTanocbinaeT Lenouky.
BapuaHT 23 (npasuno 7.1)

YCTPOUCTBO CONpAXKEHUSA

23.1 1 (0, 0)
23.2

23.3 R (1)

23.4

23.5 R(1)

23.6

23.7 1 (1, 0)
23.8

KapTa

R(1)

R(1)

R(0)

1 (0, 0)

KapTa

R(1)

R(1)

R(0)

1 (0, 0)

KapTa

(0, 1)

R(1)

1 (1, 0)

1 (0, 0)



BapuaHT 24 (npasuno 7.1)

24.1
24.2
24.3
24.4
24.5
24.6
24.7
24.8

YCTPOUCTBO CONpsAXXeHUS
1 (0, 0)

R (1)

R(1)

1 (1, 0)

><—
<

———

i —

A.3.4.3 OTnpaBuTenb LEeno4vku MHULUUPpYeET NpepbiBaHne LLenoYKn.

BapuaHT 25 (npasnno 9)
YCTPONCTBO CONpsiXXeHUst UHULMUPYET npepbiBaHNE LeNOYKN.

25.1
25.2
25.3
25.4
25.5
25.6
25.7

BapuaHT 26 (npasuno 9)

YCTPOUCTBO CONpsXXeHUs
1 (0, 1)

S(ABORT-3anpoc)

1 (1, 0)

1 (0, 0)

KapTa nHnunmnpyeT npepbiBaHne LenoYKu.

26.1
26.2
26.3
26.4
26.5
26.6
26.7
26.8

YCTPOUCTBO COMNpPSAXKeHUS
1 (0, 0)

R (1)

S(ABORT-oTBET)

1 (1, 0)

A.3.4.4 NonyyaTenb Leno4Ykn MHULUNPYET NpepbiBaHNE LLEeNOYKMN.

BapuaHTt 27 (npasuno 9)

KapTa nHngunpyeT npepbiBaHNE LenoYKn.

27.1
27.2
27.3
27.4
27.5
27.6
27.7

YCTPOUCTBO CONpsXXeHUs
| (O, 1)

(1, 1)

S(ABORT-oTBET)

1 (0, O0)

KapTa

1 (0, 1)

R(1)

1 (1, 0)

1 (0, O)

KapTa

R (1)

S(ABORT-oTBET)

| (0, O0)

KapTta

1(0, 1)

S(ABORT-3anpoc)

1 (1, 0)

| (0, O0)

KapTta

R (1)

S(ABORT-3anpoc)

R(0)
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BapuaHT 28 (npasuno 9)

YCTPOWCTBO CONPSIKEHUA MHULMUPYET NPpepbIBaHNE LLEMOUYKMN.

YCTPOUCTBO CONpPAXKEHUA

28.1 1 (0, 0)

28.2

28.3 R (1)

28.4

28.5 S(ABORT-3anpoc)
28.6

28.7 1 (1, 0)

A.3.5 Bo3obHOBNEeHUe CUHXPOHU3aLUN
BapunaHT 29 (npasuno 6.2)

YCTPONCTBO CONpPsAXXeHUS

29.1

29.2 S(RESYNCH-3anpoc)
29.3

29.4 1 (0, 0)

29.5

BapunaHT 30 (npaBnna 6.2un 7.3)

YCTPONCTBO CONpPsAXKeHUS

30.1

30.2 S(RESYNCH-3anpoc)
30.3

30.4 S(RESYNCH-3anpoc)
30.5

30.6 | (0, 0)

30.7

BapwanT 31 (npaBuna 6.2, 7.1 un7.3)

YCTPONCTBO CONpPsAXKeHUS

31.1

31.2 S(RESYNCH-3anpoc)
31.3

31.4 S(RESYNCH-3anpoc)
31.5

31.6 1 (0, 0)

31.7

KapTa

1 (0, 1)

(1, 1)

S(ABORT-oTBET)

KapTa

ITro6on 6nok

S(RESYNCH-oTBET)

1 (0, 0)

KapTa

JTro6on 6NokK

S(RESYNCH-oTBET)

S(RESYNCH-oTBET)

1 (0, 0)

KapTa

INrodon 6nok

R [N(R)]

S(RESYNCH-oTBET)

1 (0, 0)



BapunaHT 32

32.1
32.2
32.3
32.4
32.5
32.6
32.7

YCTPOUCTBO CONPSXXKEeHUSA

S(RESYNCH-3anpoc)

S(RESYNCH-3anpoc)

| (0, 0)

BapuaHnT 33 (npasuna7.1n7.4.1)

[1pn 3anycke npoTokona.

33.1
33.2

33.3
33.4
33.5
33.6
33.7

YCTPOUCTBO CONMpPAXeHUA
| (O, 0)
(MpeBblleHne BWT)

R (0)
(MpeBblweHne BWT)

R (0)
(MpeBbilweHne BWT)

BoccTtaHoBneHne nnm
neakTnsmn3aLuna

BapwaHnTt 34 (npasuna 7.1,7.4.2un7.4.3)

B xoae npoTokona.

34.1
34.2

34.3
34.4
34.5
34.6
34.7
34.8
34.9

34.10

YCTPOUCTBO COMPAXEeHNA
| (O, 0)
(MpeBbilweHne BWT)

R (0)
(MpeBbllweHne BWT)

R (0)
(MpeBbllweHne BWT)
S(RESYNCH-3anpoc)

| (0, 0)

Tt

L
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KapTa

ITro6on 6nokK

R [N(R)]

S(RESYNCH-oTBET)

1 (0, O0)

KapTa

(HEeT oTBETA)

(HeT oTBETA)

(HET oTBETA)

KapTa

(HeT oTBETA)

(HeT oTBETA)

(HeT oTBeTa)

S(RESYNCH-oTBET)

1 (0, 0)
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BapunaHT 35 (npasnna6.4,7.1,7.4.2n7.4.3)

B xoae npoTokona.

35.1
35.2

35.3
35.4
39.5
35.6
35.7
35.8
35.9
35.10
35.11

35.12
35.13

YCTPOUCTBO CONpAXeHna
| (0, 0)
(MpeBbllweHne BWT)

R (0)
(MpeBbilueHne BWT)

R (0)
(MpeBblleHne BWT)
S(RESYNCH-3anpoc)
(MpeBblweHne BWT)
S(RESYNCH-3anpoc)

(MpeBbieHne BWT)
S(RESYNCH-3anpoc)

(MpeBbiLeHne BWT)

BoccTtaHoBRneHne nnu
neakTuBu3lauuns

KapTa

(HeT oTBeTAa)

(HeT oTBeTa)

(HeT oTBeTa)

(HeT oTBeTa)

(HeT oTBeTa)

(HeT oTBeTa)
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[MpunoxeHne B
(cnpaBo4HOE)

CBepeHMA 0 COOTBETCTBMM HaUlMOHaNbHbIX CTaHAAPTOB
Poccunckon ®egepaumm CCbifiOYHbIM MeXAYHAPOAHbLIM CTaHAapTaMm

Tadonuuya B.1

ObosHavYeHune CCbiNOYHOoro
MEXAYHapoaAHOro ctaHaapTa

QObo3Ha4YeHne 1 HauMeHoBaHMe COOTBETCTBYHROLWErO HaAUMOHASJIbHOIO CTAHAAPTA

MCO/M3K 3309:1993

[OCT P MCO/M3K 3309—98 VHdopmaunoHHasa TexHonorus. lNepenadva aaH-
HbIX 1 0OMeH nHhopmMaLmnen mexay cuctemam. NMpoueaypbl ynpaBNeHNs 3BeHOM
NaHHbIX BepXHero ypoBHA. CTPYKTYpa Kaapa

MCO/M3K 7810:2003

FOCT P NCO/M3K 7810—2006 KapTbl naeHTUDMKaALNOHHBbIE. Pusnyeckue xa-
PaKTEPUCTUKN

NMCO/M3BK 7816-1:1998

[OCT P NCO/M3K 7816-1—2002 KapTbl uaeHTUDUKALMOHHBbIE. KapTbl Ha UH-
TerpanbHbIX CXemMax ¢ KOHTakTaMu. YacTtb 1. Pusndeckne xapakrepucTukn

MCO/MOIK 7816-2:1999

[OCT P NCO/M3K 7816-2—2002 WNHdbopmaumoHHasa TexHonorus. KapTol
naeHTudbnkaunoHHble. KapTbl Ha MHTerpanbHbIX cxemax ¢ KOHTakTamu. YacTtb 2.
Pasmepbl 1 pacnoNoXXeHNne KOHTaKTOB

MCO/MOIK 7816-4:1995

[OCT P NCO/M3K 7816-4—2004 WHdopmaunoHHass TexHonorusi. KapTbl
naeHTUdnKaunoHHble. KapTel Ha MHTerpanbHbIX cxemax ¢ KoHTakTamu. YacTtb 4.
MexxoTpacnesble KOMaHabl ANA obmMeHa
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YOK 336.77:002:006.354 OKC 35.240.15 46 OKI140 8470

KnioueBble cnoBa: 0bpaboTka AaHHbIX, 0OMeH MHopMaLMEN, MAEHTUMPNKALMOHHLIE KapThl, IC-KkapThl, Nepe-
nayva AaHHbIX, 06paboTKa cCUrHanoB, Npoueaypa cBA3n, NPOTOKONb
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