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BBeneHue

Hacroauwmi ctaHgapt — 0AWH U3 Cepum CTaHAAPTOB, ONMUCLIBAIOLLIMX MAPaMETPbl KAPT HA MHTErpanbHbIX
CcXeMax € KOHTaKTaMu U Ux NnpuMeHeHune ans oomeHa nHdopmalmen.

MpeHTuduKaLMOHHbIE KapTbl NPeiHa3HavYeHbl Ans 00MeHa nHdopmaLuen Mexay BHeLUHUM UCTOYHUKOM
M UHTErpanbHOW Cxemon kapTel. [pn 9TOM kapTa nNpeaocTaBnsAeT UHGOPMaLUMIO (Pe3ynbTaThl BbIMUCHEHWU,
XPaHWMbl€ AaHHbIE) U/UNN U3MEHSIET CBOE COAEPXMMOE (MaMSITh AaHHbIX, NAMATL COOLITUI).

Marb craHaapros u3 cepun MCO/MOK 7816 0THOCATCA K KapTaM C ranbBaHUYECKUMU KOHTaKTamm, a Tpu
M3 HUX ONpPeaensIoT ANEKTPUYEeCcKnin uHTepdenc:

NCO/M3K 7816-1 — onpeaenaeT dusnyeckme xapakTe pucTuKM KapT C KOHTaKTaMu,

NCO/M3K 7816-2 — onpeaenseT pasmepbl U pacrnorioXeHUe KOHTaKTOB;

NCO/M3K 7816-3 — onpeaensier anekTpu4eckmin uHTepdenc u NpoToKonbl Nepeaayvn Ans aCUHXPOHHbIX
Kapr;

MpumevyaHue — B nepsoM u BTopoM usgaHusx MCO/M3K 7816-3 onpefeneHo ucnonb3oBaHue koHTakta C6
aAna obecneyeHun KapTbl BO3MOXHOCTbIO NporpaMMupoBaHnAa (3anmcm Unn ypaneHus BHYTpeHHeVI 3Hepl’0HeSaBVICVIM0l7I
namaTn). MNockonkbKy Bce KapThl, NpouasefeHHble ¢ 1990 . UMeloT BO3MOXHOCTb NporpaMmMUpoBaHuns, TO TpeTke U3faHue

UCKIIOYaeT Takoe UCMONb3oBaHne KoHTakTa Cb n cBsizaHHbLIX C HUM curHanos B OTBeTe-Ha-BoccTaHoBneHme 1 NpoBepok
B MPOTOKOSE Nepeaaqn.

MNCO/M3K 7816-10 — onpeaensieT aneKkTpuyeckuin MHTepdeinc U OTBET Ha BOCCTAHOBNEHWEe Ans
CUHXPOHHBIX KapT;

MNCO/M3K 7816-12 — onpeaensieT anekTpuyeckuin untepdenc u pabouue npoueaypsl ana USB kaprT.

Bce gpyrme craHaapTtbl 4aHHOW CEepuM HEe 3aBUCAT OT TexHOosormu uandeckoro uHrepdenca. OHu
NPUMEHAIOTCA K KapTam, 40CTyn K KOTOPbIM OCYLLIECTBIAETCA C NOMOLLBbIO OAHOIO UM HECKONbKUX METOA0B: C
MOMOLLbIO KOHTAKTOB, METOAO0M BrnM3koro AeUCTBUSI U paAUOHACTOThI:

MCO/M3K 7816-4 — onpeaensier opraHu3aumio, 3aLMTy M KOMaHabl Anst obMeHa uHcpopmauueit;

NCO/M3K 7816-5 — onpeaenaeT perucrpaymio nposanaepoB NpUKNaaHbIX NporpaMm;

MCO/M3K 7816-6 — onpeaensieT anemMeHTbl AaHHbIX AN MEX0TpacneBoro ooMeHa;

MCO/M3K 7816-7 — onpefensier komaHbl AN si3blka CTPYKTYPUPOBAHHBIX 3aNpOCOB ANA KapThl;

NCO/M3K 7816-8 — onpeaensieT komanabl, obecnevnsaioLme onepauum no 3awmrte nHcopmauuum;

MCO/M3K 7816-9 — onpeaensieT KOMaHabl ANA ynpaBneHns KapTamu;

MCO/M3K 7816-11 — onpenenseT Bepuukaumio NMMYHOCTU BUOMETPUHECKUMU METOAAMM;

MCO/M3K 7816-13 — onpeaenser KOMaHAbl AN yNpaBneHus NpUNoXeHUEM B MYNbTU-NPUKNAgHOM
cpege.

MCO/M3K 7816-15 — onpeaensieT NpunoXXeHne ¢ Kpuntorpadnuyeckoi nHpopmaumei.

MCO/M3K 10536 onpeaensieT AOCTYN Npu NOMOLLM MOBEPXHOCTHOro aencreus. NCO/MOK 14443 u
MCO/M3K 15693 onpeaensitoT paamodacToTHbIM 4OCTyN. Takme KapTbl U3BECTHbI TAKKe KaK DECKOHTAaKTHbIE
KapTbl.

NCO n MOK obpalyalor BHUMaHWE Ha 3asiBeHne O TOM, YTO COOTBETCTBME HACTOALLEMY CTaHapTy
MOXET BKIOYaThL UCNOMb30BaHWE NaTEHTOB.

NCO un M3OK He 3aHMMalOT HUKaKOW MO3ULUKU OTHOCUTENbLHO Hanmu4yus, 4eNCTBUTENBHOCTM U obnactu
NPUMEHEHNUSA [aHHbIX NaTeHTHbIX NPaB.

Obnapatenu AaHHbIX NaTeHTHbIX Npae 3asepunu MCO n MOK, 4To OHM rOTOBbI BECTM NEeperoBopsbl
C MpeTeHAEHTaMu CO BCEro Mupa O MPefoCTaBNEHUM NULEH3UW Ha Pa3yMHbIX U HEAUCKPUMUHALMOHHBIX
YCMoBUSX, BKItOYas cpoku. 1o 3asBneHune obnagareneii AaHHbIX NaTEHTHbIX NpaB 3aperncTpuposarHo B UICO
n M3K. MHgopMauuo MOXKHO NOYYUTb Y CREAYIOLLEN KOMNAaHUN:
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HAUMOHANBHBLIN CTAHOAPT POCCUNUCKOWN PEQEPALUMN

KapTbl naeHTU(MKaLMoOHHbIe
KAPTbl HA MUHTEIPAJIbHbIX CXEMAX
Yactb 3
KapTbl ¢ kOHTaKTamMK. dnNeKTpu4YecKkuin UHTepdeinc u NPoTOKONbI Nepeaaym

Identification cards. Integrated circuit cards. Part 3. Cards with contacts.
Electrical interface and transmission protocols

Hara BBegeHna — 2015—01—01

1 ObnacTb NpuUMeHeHusi

Hacroawmi craHpapT yctaHaBnvMBaeT TPeOOBAHUA K OHEPreTUYECKUM U CUTHAmNbHbIM CTPYKTYpaM u
o6MeHy MHGOpMaLMen Mexay KapToi Ha MHTerpasnbHbIX Cxemax (qanee — kapra) U yCTPOMCTBOM COMPSKEHUS,
Hanpumep TEPMUHAIOM.

B HacTosWweM cTaHaapTe onpeaeneHbl CKOPOCTU Nepeaayu CUrHamnoB, YpOBHU HaMPSHKEHWUI, 3HAYEHUS
TOKOB, YCIIOBUE YETHOCTM, paboyasi npoLeaypa, MeEXaHU3Mbl Nepeaadm U KOMMYHUKaLMKU C KapToW.

B HacrosiLem ctaHaapTe He paccmaTpuBaloTCAa cogepkaHne kKomana u nHdopmaums 06 naeHtndukauum
OMUTEHTOB U I'IOJ1b3OBaTeJ'Iel7I, ycnyrax n orpaHn4yeHusax, cpeacreax 3alnTbl, NPOTOKONMPOBAHUN N ONUCAHUN
KoMaHg.

2 HopmatuBHbI€ CCbIFIKU

B HacTtosiwlem ctaHpapTe MCnomnb30BaHbl CCbIIKU HA Cneaylolme CTaHgaptbl (Ans AaTUPOBAHHbLIX
CCbINOK CneayeT UCMoNnb30BaTh TOMbKO YKa3aHHOE M3gaHue, AN HeAaTUPOBAHHLIX CCbINOK — MocneaHee
n3gaHue ykasaHHoOro 0KyMeHTa, BKMovasa BCe Nonpaskuy):

NCO/MO3K 7816-2 KapTbl naeHTUuMKaumnoHHble. KapTel Ha MHTerpanbHbIX cxeMax. Yactb 2. Kaptel €
KOHTakTamu. Pasmepbl n pacnonoxeHue koHTaktoB (ISO/IEC 7816-2, Identification cards — Integrated circuit
cards — Part 2: Cards with contacts — Dimensions and location of the contacts)

NCO/M3K 7816-4 KapTbl naeHTUpMKaLUMOHHbIE. KapTbl HA MHTErpanbHbIX cxeMax. Hacte 4. OpraHusaums,
3awmta u komanabl 4na obmena (ISO/IEC 7816-4, Identification cards — Integrated circuit cards — Part 4:
Organization, security and commands for interchange).

3 TepmuHbI 1 onpegeneHns

B HacToALweM cTaHaapTe NpMMEHEHbI Cneayowme TePMUHbI C COOTBETCTBYIOLUMMM ONpeaeneHnAMu:

3.1 6nok (block): Ctpoka 6aiToB, BKNtovatLlaa B ceba ABa unu Tpu Nons, onpeaeneHHbIX Kak none
nponora, UHoOpMaLUNOHHOE NOoNe U none anunora.

3.2 knacc pabounx ycnoBwui (class of operation conditions): COBOKYNHOCTb 3HAYEHMWI HANPSHKEHUIA U
TOKa.

3.3 «xonogHoey BoccTaHoBreHue (cold reset): MepBoe BOCCTAHOBMEHWE NOCIE aKTUBU3ALMM,

3.4 agpec y3na Ha3HavyeHus (destination node address): YacTb GaiiTa ¢ agpecamu y3noe, onpeaenso-
LLIero CaHKUMOHWPOBAHHOIO nomny4arens 6rnoka.

M3paHue ocpuuymanbHoe
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3.5 anemeHTapHas eauHuua BpemeHu (elementary time unit): HoMuHanbHaa ANUTENbHOCTL MOMEHTA
B Npeaenax aCUHXPOHHOTO 3HaKa.

3.6 none anunora (epilogue field): KoneuHoe none B 6noke, nepegaiowyee kog ¢ 06HapyxeHueM oMbk,

3.7 npentudmkaumonHaa kapra (identification card): Kaprta, koTtopasi cogepuMT AaHHble O ee
Aepxatene u 9MUTEHTE U MOXET COAEpPXaTb CBEAEHUSi, HEOOX0AUMbIE B KAY4€CTBE BXOAHbIX AAHHBLIX ANA
NPUMEHEHUA KapTbl B COOTBETCTBUM C €€ HA3HAYEHUEM U BbINONHEHUS TPAH3AKLWIA.

[MCO/M3K 7810]

3.8 undopmaumoHHbiil 6nok (information block): Bnok, 0CHOBHbIM Ha3HAa4YeHWEM KOTOPOTO SIBMSIETCS
nepeaava uHdopMauumn NpPUKNaaHOro YpoBHS.

3.9 undpopmaumnonnoe none (information field): Mone 6noka, nepeaaiowee aaHHbie (B oOLwemM cnyyae
AaHHblE NPUITOXKEHUS).

3.10 ycTpoucTBo conpsikeHua (interface device): TepmuHan, yCTpoOMCTBO KOMMYHUKALIMM UINU MALLIMHA,
C KOTOPbIMK KapTa 00pasyeT aneKTpu4eckoe coeiuHEHne BO BPeMs (PYHKLMOHUPOBAHUS.

3.11 6auT anunbl (length byte): Yactb nons nponora, koaupyowas yucno 6ainTos B MUHGOPMALIMOHHOM
none 6noka.

3.12 6anT c agpecamm y3noB (node address byte): Yactb nonsa nponora, ykasbiBaiowlasi agpec
Ha3HaYeHUs M agpec UCTOMHKUKA BNOKOB.

3.13 paboyasa kapta (operating card): Kapra, kotopas moxer 6e30WnBGO4HO BLINONHATL BCE CBOM
(pyHKLMK.

3.14 npoueaypHbit G6altT (procedure byte): Bant, oOTnpaBneHHbIM KapTOW AN yKasaHus
nocnegoBarensHOCTH komaHg npu T = 0 u koHTponsi 06MeHOM BarTamMu AaHHbIX.

3.15 none nponora (prologue field): MepBoe none 6noka, coctosawee u3 Tpex 6anToB, onpeaeneHHbIX
Kak 6anT ¢ agpecamu y3nos, 6ant ynpaeneHus NpoTokonom n 6ant anuHbl.

3.16 6anT ynpaBneHusa nportokonom (protocol control byte): Yacte nonsa nponora, kogupyowas
MHMOPMaLMIO MO YNPaBMEHMWIO Nepeaayen.

3.17 6noK roToBHOCTH K npuemy (receive ready block): Bnok, nepeaatowmii HoMep 0Xuaaemoro
[-6roka, MCnonb3yemelil B KA4ECTBE NOMOXMTESNBHOIO UMK OTPULIATENBHOTO NOATBEPKAEHUA NpUeMa.

3.18 n3bbITOuHBbIN KOA (redundancy code): Cogep>xMmMoe Nonsa 3NUora, BbIMMCNEHHOE HA OCHOBE BCEX
6aiiToB B None nponora U MHpOPMaLMOHHOIO MONS.

3.19 agpec ucxogHoro ysna (source node address): Yactb Gaita ¢ agpecamMu y3nos, uaeHTuuumpy-
Iowas otnpasuTens Gnoka.

3.20 koHTpOnupytowmin 650k (supervisory block): Bnok, nepeaatoLmin MHPOPMAaLMIO, OTHOCALLYIOCS K
ynpasneHuto nepegaven.

3.21 ynpaBneHue nepepgaven (transmission control): PyHkuua, ucnonb3yemas Ans ynpasreHUs
nepeaadven faHHbIX MEXay YCTPOWCTBOM COMPSKEHWUSA W KapToW, BKIMo4asa Gnok nepeaaum ¢ ynpaBreHueM
04YepeHOCTU, CUHXPOHU3AUMEI 1 yCTpaHeHWeM OLIMGOK, BO3HUKAIOLLMX NPpU nepeaaye.

3.22 «ropsivee» BoccTaHoBneHue (warm reset): Jlioboe BOCCTAHOBMNEHWE, HE SABNAIOLLEECH
«XONOAHbIMY.

4 OGO3Ha4YeHUA U COKpaleHUs

B HacToALIEeM cTaHAapTe NPUMEHEeHbl cneayowme 0003HaYEHUa U COKPaLLEHUA:
A, B, C — knaccbl pabounx ycnoBui;

APDU — application protocol data unit (6rniok 4aHHbIX NPUKNAAHOIO NPOTOKONA);
BGT — block guard time (pasrpaHuumTenksHbIi MHTEpBanN 6noka);
BWI — block waiting time integer (Bpems oxupganua 6noka, Lienoe 4ucno);
BWT — block waiting time (Bpems oxuaaHusi 6noka);
CGT — character guard time (pasrpaHuumMTenbHbLIW MHTEPBAI 3HaKa);
C, — input capacitance (BxogHasi EMKOCTb);
CLA — class byte (6anT knacca);
CLK — clock contact (curHan cuHxpoHusauum);
C.,,, — output capacitance (BbIx0qHasi EMKOCTb);

ouT
CRC — cyclic redundancy code (Umknuyeckuii 3ObITOYHBIN KOA);
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CWI — character waiting time integer (Bpems o)xnaaHus 3Haka, Lienoe 41cro);
CWT — character waiting time (Bpems OXxugaHus 3Haka);
(C(6) C(7))— 3HauveHue cuennenus GaiitoB C(6) n C(7) (nepsbii BaiiT ABNAETCA CaMbIM CTapLINM);
D — perynupoBka ckopocTtu B 6oaax, uenoe 4ncno;
DAD — destination node address (agpec y3na HasHa4eHus);
Dd, Di, Dn —  3Ha4YeHuA NO YMOIUaHWIO, yKa3biBaeMble 3HA4YEHNA U COrnacoBaHHbIe 3HaYeHuns D;
etu — elementary time unit (anemexTapHasa eauHuLa BpEMEHN);
F — W3MeHeHWe CUHXPOHU3UPYIOLEN 4acToThl, LIeN0e YnCno;

f — 3HaYeHue YaCTOThbl CUHXPOHU3UPYIOLLIETO CUrHana, NofaBaeMoro Ha KapTy ¢ NOMOLLbIO YCTPOWCTBA
ConpsHkeHus;
Fd, Fi, Fn — 3HayeHusl N0 yMONYaHWIO, YKa3biBaeMbl€ 3HAYEHUA U COrnacoBaHHbIE 3HaYeHus F;
GND — ground contact (3a3eMnA0LWMIN KOHTaKT);
GT — guard time (pa3rpaHuuMTenbHLIA MHTEPBAN);
H — cocTosiHue C BLICOKUM YPOBHEM HANPSDKEHUS,
I-block — information block (MHbOpMaLMOHHBIN BrOK);
I, — 1ok Ha VCC;
IFS — maximum information field size (MakcumanbHbIi pasmep MHMOPMALMOHHOTO NONs);
IFSC — IFS ansa kapTbl;
IFSD — IFS ansa ycTponcrea CONpPsDKEHUS;
I, — BXOAHOI# TOK BbICOKOTO YPOBHS;
| — BXO[HOIA TOK HU3KOTO YPOBHSA,
INF — information field (vHdopmaymnoHHoe none);
INS — instruction byte (komaHaHbIN 6anT);
|, — BbIXOAHOW TOK BbICOKOTO YPOBHS;

OH
I, — BbIXOQHOMN TOK HU3KOTO YPOBHS;

Ol
/O — KOHTaKT BBOAA/BLIBOAA;
L — COCTOsiHME C HU3KUM YPOBHEM HAMPSOKEHUS;
L, field — none anuHbl 4nsA koanposanus ymcna N ;
L, field — none anuHbl Anga koanposaHus uncna N;
LEN — length byte (6ant gnuHebl);
LRC — longitudinal redundancy code (npoaonbHbIi U36bITOUHBI KOAOM);
N — extra guard time integer (QONONHUTENbHbIN pasrpaHUMMTENBHBIA MHTEPBAI, LEN0E YUCIIO);
NAD — node address byte (6awTt ¢ agpecamu y3nos);
— TOYHOE KONWUYECTBO AOCTYMHbIX 6aiTOB AAHHBIX;
— yucno 6anToB B NOME AaHHbIX KOMAHADI;
— MakcumarbHOe YKCro 6alToB, OXXMAAEMbIX B MOJIe AAHHbIX OTBETA;
— YMCRO OCTaBLUMXCS BATOB AAHHbIX;
— yucno Ga’ToB B NONE AAHHLIX OTBETA;
N, — 41cno AononHUTENbHBIX AOCTYMHbLIX GANTOB AAHHLIX;
OSI — open systems interconnection (B3aumoaencTBue OTKpPbITbIX CUCTEM);
PCB — protocol control byte (6ait ynpaBneHus npoToKonom);
PPS — protocol and parameters selection (BbiGop npoTokona u napameTpoB);
P1 P2 — Gantbl napameTpos;
R-block — receive ready block (6nok rotToBHOCTU K npuemy);
RFU — 3ape3sepBupoBaHO AN UCNONb30BaHWA B OyayllemMm;

-‘2 32 02 nZ mZ
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RST — reset contact (Bxoa curHana BOCCTaHOBMNEHUS);

SAD — source node address (agpec UCXo4HOrOo yanay);
S-block — supervisory block (koHTponupytowui 6rok);

SPU — standard or proprietary use contact (KOHTakT cTaHA4apTHOrO Unu NPONPUETAPHOTO Ha3HaYEHUS);
COCTOsIHME H — BbICOKMIA NOMMYECKMNIA YPOBEHb;
COCTOsIHUE L — HU3KNi NOrMYecKkuin ypoBeHb;
SW1 SW2 — 6anTbl COCTOSAHUNR;

T — TUnN;

T =0 — nonyaynnekcHas nepegava 3Hakos;

T =1 — nonyaynnekcHas nepegava 6rnokos;
TA, TB, ... — BaiTbl uHTepdenca;

TCK — check character (kOHTPONbHbIii 3HAK);
t. — Bpewms cnaga amnnuTyabl curHana ¢ 90 % 8o 10 %;
TPDU — transmission protocol data unit (6nok AaHHbIX NPOTOKONa nepegaym);
t, — Bpemsa HapacTaHusa amnnutyabl curHana ¢ 10 % o 90 %;
TS — initial character (HayanbHbI 3HaK);
TO — 6Gaut cdopmara;

T. T, . — BGaifiTbl NpeabICTOpUK;
U, — HanpskeHue Ha VCC;
U,, — BXOQHOE HanpsHKeHUE BbICOKOTO YPOBHS,
U, — BX0OQHOE HanpshkeHNe HU3KOTo YPOBHS,
U, — BbIXO4HOE HaMNpsXeHMe BbICOKOTO YPOBHS,

U,, — BbIXOAHOE HaNPsXeHNE HU3KOTO YPOBHS;

%

Mpumedyanmne — B cooteTcTBUM C [1], cumBonbl U, Uy, U, U, 1 U, 3amenstoT npexHue cumeonsl Vi, V,,

VIL’ VOH u VOL' ~ "
VCC — supply power contact (uenb noaa4m anekTponuTaHus);
WI — waiting time integer (Bpems oxunaaHus, Lenoe 4Yncno);
WT — waiting time (BpeMsa oxxugaHus);
WTX — waiting time extension (npoaneHune BpemMeHn oXxmaaHus);
X — MHAMKaTOp OCTaHOBKU CUHXPOHU3ALUMK;
Y — uHaukartop knacca;
‘XY’ — wecTtHaguaTepuyHasn 3anucb, ucnonb3aytowas yucna ot ‘0’ o ‘9’ u ot ‘A’ go ‘F’, XY — uucno no
OCHOBaHUIO 16.

5 OnexkTpuueckue xapaKkTepucTUKu

5.1 OOLwWune nonoxeHun

5.1.1 HasHaueHMUe KOHTAKTOB

Pa3amepbl n pacnonoxeHus KOHTaKToB A0SMKkHbI ObiTb N0 UCO/M3K 7816-2.
HacToawwit ctangapt nogaepxuBaeT, Kak MUHUMYM, Cneayiomne KOHTaKTbl:

- C1: Bxoa anektponutanua (VCC, cm. 5.2.1);

- C2: Bxoa curHana soccraHoeneHus (RST, cm. 5.2.2);

- C3: Bxoa curHana cuHxponusauum (CLK, cm. 5.2.3);

- C5: 3asemnenune (GND, onopHoe HanpsKeHue);

- C6: ctangapTHOe unu nponpueTapHoe HasHadenue (SPU, cm. 5.2.4);

- C7: BBOA unu BbIBOA AaHHbIX, Nepegasaembix nocnegosartesnbHo (I/O, cm. 5.2.5).
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MpuMedaHuNe —BHacTosWeM cTaHAapTe UCToNb30BaHUe KoHTakTa C6 Ans obecrneveHUs KapTbl BO3MOXHOCTHIO
NporpaMMMUpOBaHUst He PEKOMEHA0BAHO, T. K. BCe KapThl, NpousBefeHHble ¢ 1990 I, UMeloT BHYTPEeHHWE BO3MOXHOCTH
nporpamMMuUpoBaHusi.

5.1.2 YcnoBsusa nsmepeHum

Mo onpeaeneHuio, KOraa KapTa u yCTPOMCTBO COMPSHKEHUSI MEXAHUYECKU COEAMHEHDBI, KaXAbIN KOHTAKT
KapTbl U COOTBETCTBYIOLLMIA KOHTAKT YCTPONCTBA CONPSIXEHUS COEAUHEHDI ANEKTPUYECKOW LIENbIO.

Bce usmepeHus B 9MNeKTPUYECKOW UEenU MpPOBOAAT OTHOCUTENbHO kOoHTakta GND npu temneparype
okpyxatoLuen cpeabl ot 0 °C go 50 °C. Mobow TOK, NOAAIOLMICA HA KapTy, MPUHUMAIOT 38 NONMOXMUTENbHbIN.
Bce BpeMeHHble COOTHOLLEHWSA U3MEPSIIOT NPUMEHUTENBHO K COOTBETCTBYIOLLUM MOPOrOBbIM YPOBHSIM.

Mo onpeaeneHuto BNEKTPUYECKYIO LeNb KapThl pacCMaTpUBAIOT KaK HEAKTUBHYIO, €CM HanpshKeHue
oTHocuTenbHO KoHTakTa GND ocraetcs ot 0 fo 0,4 B ona TokOB MeHee 1 MA, nogaBaeMblX Ha YCTPOMUCTBO
CONPSDKEHUSA.

5.1.3 Knaccbl pabo4ux ycnosumn

Hacrosawmii ctaHgapt yctaHaBnuBaeT Tpu Knacca pabounx yCrnoBui, pa3nuyaemMble No HOMMHANLHOMY
HanpPspKEHUIO NUTAHUA, NOJaBaeMOMY Ha KapTy YCTPOMCTBOM CONPSXKEHUA Yepes KoHTakT VCC:

- 5B —knaccA;
- 3B —«knacc B;
- 1,8 B—«knacc C.

Kapta gomkHa nogaepxueatb oauH unu Gonee knaccoB. Ecnu ycTpoOiMCTBO CONpsiXeHUst NpUMEHsieT
Knacc, nogaep>xuBaemblil KAPTON, TO KapTa AOMKHA PYHKUMOHUPOBATL B COOTBETCTBUM C HAa3HAYEHUEM.

Ecnu kapta noaaepxusaet 6onee 04HOro Knacca, To 3T Knaccbl 0MmKHbI BbiTb NOCneaoBaTenbHbLIMU.

Ecnn ycTpoiCTBO conpsikeHuss npepnaraet 6Gonee ogHOro Kracca, TO UCMONb3yeTcs MOpsiAoK, B
COOTBETCTBUM C KOTOPbIM 3TWU Knaccel ByayT npumMeHaTbcs. OnucaHue AaHHOTO MOpsfKa B HACTOSILLEM
cTaHpapTe He paccMaTpuUBaeTcs.

KapTaHe nomkHa NoBpexaaTbCesi, ECnu YCTPONCTBO CONPSXKEHUS NPeAnaraeT Knacc, He noaaepxuBaemMbli
KapToi (Mo onpeaeneHunio NoBpexaeHHasn kapta 6onbLie He hyHKLMOHUPYET B COOTBETCTBUM C Ha3HAYEHNUEM
UMK COAEPXKUT UCKaXKEHHbIE AaHHbIE).

5.2 KoHTakTbl

5.2.1 VCC (C1)
KonTtakt VCC ncnonb3yioT Ana noAayun B KapTy 9NeKTPOnUTaHus.

Ta6nuya 1 — 3nekTpudeckne xapaktepuctuku VCC npu HopMarnbHbIX pabodmnx yenoBusx

MuHumanbHoe MakcumanbHoe EanHuua
Obo3HaveHne Yenosus
3HaueHne 3HaveHue n3MepeHus
Knacc A 4,5 55
Uee Knacc B 2,7 3,3 B
Knacc C 1,62 1,98
Knacc A npy makcumansHo AoMnycTUMO YacToTe - 60
Knacc B npy makcumansHoO 4oMnycTUMOA YacToTe - 50
loe MA
Knacc C npu MakcumankeHo JOMyCTUMON YacToTe —_ 30
Mpu oCTaHOBIEHHOW CUHXPOHU3aLuu (cM. 6.3.2) — 0,5
MpumeyaHune — 3HadeHUe Toka ycpegHeHo no 1 Mmc.

[N kapTel ONpeaensioT MakCMMa bHOE 3HaYEHUE TOKA. YCTPOHCTBO CONPSKEHUSA AOMKHO NOAAEePXMBATh
3TO 3HAYEHWE TOKa B YKA3aHHOM AMUANA3OHE AN 3HAUYEHUS! HANPSHXKEHWS UM OHO MOXET MOAAEepXMBaTh
Gonbliee sHauYeHNe. VICTOUHNK SMEKTPONUTAHNSA [OMKEH MOAAEPHMBATL 3HAYEHUE HANPSHKEHUA B YKA3aHHOM
AuanasoHe, HECMOTPSA Ha HaNUuUKe Nepexo/HbIX NPOLIECCOB B COOTBETCTBUM C Tabnuuen 2.
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Ta6nuya 2 —BeiGpockl /..

Knace MakcuManbHbIl 3apsg?, HA-C MakcumManeHas MakcumankHoe oTKroHeHue
OSUTENBbHOCTL, HC ICC, MA
A 20 400 100
B 10 400 50
C 6 400 30

2 MakcuManbHbI 3apsg — MofloBUHa NPOU3BeAEHUS MakCUMarnbHOW ANMTENBHOCTN HAa MakCUMarnbHOE OTKNO-
HeHue.

® MakcumManbHoe OTKIoOHeHWe — npupalleHue Toka NUTaHWsi OTHOCUTENBHO ero CPEAHEro 3HauYeHus.

5.2.2 RST(C2)

KoHTakT RST uMcnonb3yloT AN nogayn B KapTy CuUrHana BOCCTAHOBREHUst (CM. 6.2.2 («xonogHoe»
BOCCTaHoBNeHue) n 6.2.3 («ropsiyee» BOCCTAHOBIIEHUE)).

Tabnuya 3 — OnekTpuyeckne xapakrepuctukn RST npu HopManbHbIX paboqnx ycnoBusix

O603HaveHne | Ycnosusa MuHuMarnbsHoe 3HayeHue | MakcumansHoe sHaveHue EanHuua nsmepexuns
U, 0,80 U, Uee B
ha U, -20 + 150 MKA
U, 0 012U B
I u, - 200 +20 MKA
far b C,=30no — 1 MKC
MpumedvaHune — Hanpsxenne Ha RST gomkHo octaBarkes oT - 0,3 B o U+ 0,3 B.

5.2.3 CLK(C3)

KoHTtakt CLK ucnonb3yT ANA MOAayn B KapTy curHana CUHXpoHu3auun. Pakruieckoe 3HadeHue
4acTOThl CUTHaNa CUHXPOHM3auumn 06o3Haqaetcs £ MuHumansHoe 3Ha4eHne AomkHo bbb 1 MIMy. Bo Bpems
akTusauum (Cm. 6.2.1) U B pexxmme «X0rnogHOro» BOCCTaHOBNEHUS (CM. 6.2.2) MaKkCMManbHOe 3HaYeHUe A0MKHO
coctanATek 5 MI'y. MakcumanbHbie 3Ha4eHUs, KOTOPbIE MOAAEPKUBAET KapTa, NpuBedeHsl B Tabnuue 7.

Ecnun He onpeaeneHo nHoe, pabounii UMKN CMrHana CUMHXpOHM3auun 4OMmKeH coctaBnsaTb oT 40 % ao
60 % ero nepuoga. MNpu Nepekno4YeHNM YacToTel C OAHOTO 3HAYEHMA Ha ApYroe ANUTENLHOCTL MMNyIbCa
[OMmKHa COCTaBnATb He MeHee 40 % camoro KOPOTKOro AOMYCKaeMOro KapTon nepuoga (CM. MakCcumanbHoe
3Ha4YeHue 4acToTbl B Tabnuue 7). Mpu nepeknovYeHnn 3Ha4eHUsa YacToTbl He AOJPKEH Npoucxoautb OOMeH
nHopmaumein. PekoMeHayoTca ABa pasnUYHbIX MOMEHTA ANS NEPEKIIIOYEHMA 3HAYEHUA YaCTOThI:

- nocrne 3aBepLleHns oTBeTa Ha BOCCTaHOBMEHME (CM. 8.1), moKa KapTa HaxXoaAUTCS B OXuaaHUU 3HakKa,
nunéo

- nocne ycrnewHoro PPS-o6meHa (cM. 9.3), NnoKa KapTa HaxXoguUTCA B OXXMAaHWMU 3HaKa.

Tabnuya 4 — SnekTpudeckne xapaktepuctukn CLK npu HopmanbHbIX pabouunx ycrnoBusax

O6o3sHaveHne Yenosua MuHumaneHoe 3HaqeHne MakcumaneHoe sHaqeHne EanHuLa nsmepeHmns
U, 0,70 U, Ug B
Iy U, -20 +100 MKA
U, Knacc A n knacc B 0 0,5 B
U, Knacc C 0 02 U, B
I U, -100 +20 MKA
to b C,=30n® — 9 % nepuoga —
MpumeyvaHune— Hanpsxerne Ha CLK gomkHo ocTasaTees oT - 0,3 B go U+ 0,3 B.
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5.2.4 SPU (C6)

KoHTakT SPU MOXHO Mcnonb3oBartb A4S CTAHAAPTHOIO M ANs NPONPUETAPHOrO Ha3Ha4YeHus, Kak BXog
n(unu) seixod.

B 3aBucumoctu ot TOro, ucnonb3dyer nm kapta SPU unu Het, nepsbin TB ana T = 15 pomkeH
MPUCYTCTBOBATL MMM OTCYTCTBOBaTb B OTBETE-HA-BoCCTaHOBNEHNE: AaHHbIN rnobanbHbit 6anT uHTepderica
(cm. 8.3) ykasbIBaeT, SBMAETCS NM Ha3Ha4yeHue CTaHdapTHbIM Unn nponpuetapHbiM. MCO/M3BK CTK1/MK 17
3apesepBupoBarn CTaHAapTHOE Ha3HaYeHUe AN UCNONb30BaHuA B Oyayuiem.

Ecnu kapra nutaetca HanpspkeHuem VCC u koHTakT C6 coeguHeH C YCTPOMCTBOM COMPSDKEHUA, TO
HanpshkeHue AomkHO ocTasaTbes oT - 0,3 B ao U .+ 0,3 B.

Kapta He gomkHa ObiTb MOBPEXAeHa YCTPOWCTBOM CONPSHKEHUS, eCnu KOHTaKT C6 coeguHeH ¢ VCC unu
GND. lNpwn 3TOM yCTPOWNCTBO CONPSXKEHUSA [OFDKHO COOTBETCTBOBaTL TpeGoBaHuaMm NCO/M3IK 7816-3:1997.

5.2.5 1/0 (C7)

KoHnTtakT 1/0 ncnonb3yloT Ans BBOAA (PEXMM Npuema) unm BbiBoaa (pexum nepegaym) aaHHbix. ObmeH
UHopmaumeli Yepes KoHTakT I/O oCyLLECTBNSIETCA NPU CNeAYIOLWMX ABYX COCTOAHUSX NEKTPUYECKON CXEMbI:

- COCTOSiHMA H, ecnu kapTa u yCTPOMCTBO CONPSDKEHUS HAXOAATCA B peXUME Npuema unm ecrnu 3to co-
CTOSIHME 3a4aeTCa nepeaaTynkoMm;

- COCTOSiHMSA L, ecnv OHO 3apaeTcs nepeaaTynkom.

Ecnu kapTa n yCTpoNCTBO CONPSDKEHUA HAXOAATCA B PeXXMME Npuema, To 3M1eKTpUIeckas cxema A0orbkHa
HaxoauTbCa B COCTOAHWUM H. Ecnu kapTa u yCTPONCTBO CONPSXKEHUSI HAXOAATCA B HECOTMAaCcOBAaHHOM peXxuMe
nepeaayu, To COCTOAHNE INEKTPUYECKON CXEMbI MOXET ObiTb HeonpeaeneHHbIM. YCTPOWCTBO CONPSDKEHUS U
KapTa BO BpeMs paboTbl HE AOIMKHLI OAHOBPEMEHHO HAXOAUTLCA B PEXMME Nepeaayun.

YCTPONCTBO CONPSXeHUs AOIMKHO OblTb CNOCOGHO NoaAepXuBaTb 3aAaHHbLIA AMANa3oH 3HAYEHWIA
BXOZHbIX TOKOB, KOI4a 3Ha4YeHMe BXOAHOIO HaNPSHKEHUSA HAaX0AMTCS B AONyckaemMoMm auanasoHe. MmneaaHc
YCTPONCTBA CONPSXKEHUS HE [JJOSDKEH BITMATb HA 3HAYEHNE BbIXOAHOIO HaNpshKeHusl Ha KoHTakTe 1/O.

Tabnuua 5— OnekTpuyeckune xapakrepuctukm I/O npu HopManbHbIX pabounx ycrnoBusax

O6o3HaueHne Ycnosus MuHuManbHOe 3HavYeHue MakcumanbHoe sHadeHne | EauHuua nsMepeHus
U, 0,70 U, U B
I U, -300 +20 MKA
U, 0 0,15 U, B
I U, -1000 +20 MKA
BHelLHee conpoTuBneHue:
Uon 20 kOM oTHocuTenbHO U . 0.70 Uee Uee B
U, V BHELUHee conpoTuB-
Ton nexue: 20 kOMm oTHOCK- — +20 MKA
TenbHo U .
lo.= 1 MA ans knacca A?
unun B
U, 0 015 U, B
I, = 500 MKA nns knacca
c?
b b C,=30n®; C, =30 nd — 1 MKC

MpumeyaHue— HanpsxeHne Ha I/O fonxHo ocTaBaTbes oT - 0,3 B o U+ 0,3 B.
®) YCTPOWCTBO COMPSKEHUA HE JOSMKHO NPUBOAMUTL K NafeHuto Toka Huxe 500 MKA.

6 Pabouas npoueaypa KapTbl

6.1 MpuHUUNLI

OneKTPUYECKNE Lienn He AOIKHbI aKTUBM3MPOBATLCA A0 TEX NOP, NOKA KOHTAKTbl KapTbl HE COEAMHATCA
MeXaHWYECKW C KOHTaKTaMu YCTPOMCTBA conpshkeHus. BaaumoaencTene mMexay yCTPOWCTBOM COMPSKEHUS U

7
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KapToli fO/MKHO BKMOYaTh B cebs cnefylowme nocnefoBaTefibHble onepauyu, onucaHHble B MOCNeAyHL X
nogpasgenax:

- YCTPOIACTBO COMPSXXEHMS AO/MKHO UCMNOMb30BaTh Kiacc paboyumx ycnoBuidA Ans 3N1eKTpuyeckol uenu, a
MMEHHO: aKTVBaLMI0, «XONI04HOE» BOCCTAHOB/IEHNE U, BO3MOXHO, OAHO UM 60/1ee «ropsaymx» BOCCTAHOB/EHWIA.
Ecnu kapta nogaepxveaeT knacc, To OHa [0/HKHa OTBETUTb Ha BOCCTaHOB/IEHVE B COOTBETCTBUMN C pa3fesiom
8. YCTpOICTBO COMPSHKEHWA 3akaHuuBaeT [AeiCTBME 3aBeplUeHHbIM W AeicTBuTenbHbiM OTBETOM-Ha-
BoccTaHOBMIEHNEM M KNAaccoM pabounx YC/0oBWIA. YCTPOWCTBO COMPSKEHMSA [O/MKHO ObiTb B COCTOSHUM
NOBTOPUTL BCHO ONepaumio;

- Ana obmeHa WHdoOpMauueil kapTa W YCTPOWCTBO COMPSHKEHWS AO/MKHbl ObiTb COrNacoBaHbl MO
NpoTOKO/Yy Nepefayy v 3HavYeHnsIM napameTpoB nepegayn. B pasgene 10 onpegenersl T =0, nonyaynnekcHas
nepegaya 3Haka C yCTPOVWCTBOM COMPSHXKEHUA B KauecTBe yNpaBfsloOWEro ycTpoincTea, B pasgene 11 — T =1,
nonypgyniekcHas nepegava 6710koB, B pasgene 12 — nepepava napsl komaHga-oteeT npy T=0u T = 1. Korga
OT KapTbl HEe OXMaalT nepejayn (Hanpumep, nocne 06paboTku Napbl KOMaHA4a-0TBET UK A0 UHMLMANM3aumm
cnepyoLLein), ycTpoiNCTBO CONPSXKEHUSI MOXET OCTaHOBUTb CUTHaT CUHXPOHU3aLUn, eCNn KapTa NnoaaepxusaeT
OCTaHOB CUHXPOHU3aLWK;

- yCTp0I7ICTBO conpshkeHnsa OO0/DKHO BbINO/THUTL AeaKTUBaLUNo 3/IEKTPUYECKNX ueneﬁ.

JeakTnBaumsa 3nekTpuyeckmx ueneli B 3afaHHO NocnefoBaTe/IbHOCT JO/MKHA 3aBepLUMTLCA npexae,
yem Mpou3oiaeT MexaHMYeckoe pasbeMHeHVe KOHTaKTOB KapTbl U KOHTAKTOB YCTPOMCTBA COMPSHKEHUSI.

6.2 AkKTuBauusa, BOCCTaHOBMEHME N BbIGOP knacca

6.2.1 AxTuBauuA

Ona Toro 4yToGbI MHMLMMPOBaTL B3aMMOAENCTBME C KapToil, C KOTOPOW MWMeeTcs MexaHuyeckoe
coefuHeHVe, YCTPOWCTBO COMPSHKEHWS OO/MKHO aKTWBM3MPOBaTb 3/1EKTPMYECKMEe LenM B COOTBETCTBUM C
Knaccom pabouunx ycnosuin A, B unm C (cm. 5.1.3) B cneayowiem nopsigke:

- RST npuBoagutcs B coctosiHme L (cm. 5.2.2);

- Ha VCC nopaetcs anekTponuTaHune (cm. 5.2.1);

- /O B ycTpoiicTBe cOnpshkeHWs NpUBOAMTCA B pexum npvema (cMm. 5.2.5). YCTpoicTBO conpsikeHus
[OJ/DKHO UrHOpPMPOBaTb COCTOsHUE Ha I/O BO BpeMsa akTuBauuu;

- Ha CLK nopgaetcsa curHan cuHxpoHusaumn (cm. 5.2.3).

MpumMmeuvaHune 1— 3agepxkka Mexay nogayein anektponutaHus Ha VCC, ycTaHoBkol 1/O B pexume npuvema u
nogaveit curHana cuHxpoHusauum Ha CLK He onpegeneHa.

MpnmeyaHne 2 — yCTpOVICTBO COonpsXXeHna MOXET BbINO/THUTL AeaKTuBaLuio C y4eTOM KOPOTKOrO 3aMblKaHUA.

Ha pucyHke 1 nokasaHa aktuBaums (40 BPeMeHW 7) W «XONI0OfHOe» BOCCTaHOB/EHWe (nocse Bpeme-
HU T).

vee " J

L
CLK H

L
rsT M

L

ta : ., tc

o H L, HeorpesieneHHoe H:‘ L

L LW coctosHre

OtBeT
200 4?0 R 400~ ~ 4?000
b f ~een

PucyHok 1 — AKTMBaUUA N «XO/I04HOE» BOCCTaHOB/IEHNE
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6.2.2 «XonogHoe» BOCCTaHOBJ/IEHNE

B koHue aktmBaummn (RST B cocTtosiHum L, Ha VCC nogaHo anektponuTaHue, /O B pexume npuema
B yCcTpoiicTBe conpsxxeHus, Ha CLK nogaeTtcs noaxoAswuii v yCTONUMBBIA CUTHaN CUHXPOHM3aUMM) kapTa
rotoBa /1 «X0/I04HOr0» BOCCTAHOBNEHUS. BHyTpeHHee COCTOSIHME KapTbl, NPeLlecTByoLee «XO0N04HOMY»
BOCCTaHOBJIEHWNIO, MPUHUMAETCA 3a HeonpegeneHHoe.

B cooTBeTCcTBMM C pUCYHKOM 1 cuUrHasl cuHxpoHusaumn nogaetcsa Ha CLK B MoMeHT BpemeHu T. Kapta
OOJ/DKHa ycTaHoBuTb /inHMIO 1/O B coctosiHne H B npegenax 200 UMKIOB CMHXpOHU3auun (3agepxka tg or Ha-
Yyana nogaum Ha CLK curHana cuHxpoHusauum (B TeYeHne BpemMeHu 7 + td. «X0onofHoe» BOCCTAHOBJIEHWNE
BO3HVKAaEeT BCnencTene nogaepxvsanHna RST B cocTossHuM L B TeyeHne He meHee 400 UMK/IOB CUHXPOHM3aLUN
(3agepxka th ¢ MomeHTa nogaun Ha CLK curHana cMHXpoHm3aummn (B TEYEHME BpPEMeHU Ta+ 7). YCTpolicTBO
COMNPSXXEHUS [O/MKHO UrHOPUPOBaTh cocTosHMe Ha I/O, noka RST HaxoguTca B COCTOSAHWUM L

B momeHT BpemeHn TbRST nepesoautcs B cocTosHue H. Peakums Ha I/O gomkHa HaunHaTbes mexay 400
140000 umknamn CUHXpOHU3auny (3agepxka t) nocne NOCTynsaeHMA HapacTatLwero poHTa curHana Ha RST
(B TeyeHune Bpemenun Tb+td. Ecnm peakums Ha I/O He HaunHaeTca B npegenax 40000 LUKIOB CUHXPOHU3ALUN
npn HaxoxgeHun RST B cOCTOAHMM H, TO yCTPOIACTBO COMNPSXXEHWS AO/MKHO BbIMOMHUTL AeakTUBaLMIo.

6.2.3 «lopsayee» BOCCTAHOB/EHMNE

OTBeT Ha «ropsiyee» BOCCTAHOB/IEHNE MOXET OT/IMYaTbCA OT OTBETA Ha NpefblyLlee BOCCTaHOB/IEHMNE,
NMO3TOMY YCTPOWCTBO COMPSHKEHUSI MOXET NPOM3BOAUTL «ropsiuee» BOCCTAHOB/IEHUE B Nloboe BpeMsi, Aaxe BO
BpeMS OTBETa Ha BOCCTAHOBJIEHMSA, HO HE paHblle npremMa 06s3aTtenbHbIx3HakoBT3 1 TO (cm. 8.1). «opsavyee»
BOCCT@HOB/IEHME HE AO/DKHO MHULMMPOBATLCS paHblle yem 4464 (=12-372) umkna CUHXpOHM3auuu nocne
nepepgHero ¢poHTa 3Haka TO.

Mpumeuvanune — «opAyee» BOCCTAHOB/IEHWE, UHULUMPOBAHHOE BO BPEMS OTBETA Ha BOCCTAHOB/IEHUE, MOXET
noBpeauTb KapTy, COOTBETCTBYIOLLYIO TpeboBaHusAM npeAblayLiero nsganusa (cm. MCO/M3K 7816-3:1997).

B cOOTBETCTBMM C PUCYHKOM 2 YCTPOWCTBO COMPSHKEHWS MHULMUPYET «ropsiyee» BOCCTaHOB/EHMEe (B
TeyeHvne BpemeHu 7) npueegeHveM RST B cocTosHMe L Ha Bpems, COOTBeTCTBYlOLWee He MeHee yem 400
LUMKNaM CUHXpOHMu3auunn (3agepxka /6, noka VCC ocTaeTca NOAKIOYEHHbIM K 31eKTponuTaHuio n Ha CLK
nogaeTcs MNOAXOAALWMA WM YCTOMUMBBLIA CUTHAN CUHXpOHM3auuu. Kapta Jo/mkHa ycTaHoBUTb suHW0 /O B
coctosiHme H B npegenax 200 UMKIOB CUHXPOHM3auun (3agepxka td nocne yctaHosieHns RST B cocTosiHME
L (B TedeHve BpeMeHn 7 + td. YCTPOINCTBO COMPSHKEHUS AO/MKHO UTHOPUPOBaTbL cOCTosHME Ha I/O, noka RST
HaxoguTcsa B cocTosAHUN L.

B momeHT BpemeHn 7dRST nepesoautca B coctosHme H. OTeeT Ha I/O foskeH HauunHatbea mexay 400
1 40000 LMKNOB CUHXPOHM3auun (3agepxka t) nocse NOCTynieHns HapacTtawuwero poHTa curHana Ha RST
(B TeueHne BpemeHn Td+ t). Ecnn OTBeT Ha /O He HaunHaeTcs B npegenax 40000 LMKNOB CUHXPOHM3AL MU
npy HaxoxgeHun RST B cOCTOAHUM H, TO yCTPOMCTBO CONPSHXKEHNS JO/HKHO BbINOMHUTL A€aKTUBALMIO.

RST H €
L
1 td > L
Vo L L
Orteet
200 400 ™ t 400 ~ ™ 40000
f ~f~ s re —f~ s If- — f—

PucyHok 2 — «[opsvyee» BOCCTaHOB/IEHUE

6.2.4 Bbi6op knacca pabouunx ycnosuit

Ha puvicyHke 3 nokasaHbl MpUHLUMNGLI BbiGOpa knacca pabounx ycnoBuid.

Ecnn OTBeT-Ha-BoccTaHOBNEHWe MOAAEpXMBAET WMHAMKATOP Kiacca, yKasbiBawwuii MpYMeHsSeMbIi
knacc (nepsbii TAgnsa T = 15, cM. 8.2), TO HOpManbHasA paboTta MOXET 6biTb NpoAoc/XeHa. B nHom cnydae
YCTPOMCTBO CONPSXEHUS MOXET BbIMNONHWUTL AeakTuBaLMio U nocne 3afepXkn B TeyeHne He mMeHee 10 mMc
NPUMEHNUTb APYroi Knacc, NoAAepXnBaemMblii KapToW.
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Ecnn OTBeT-Ha-BoccTaHoBneHve He nogdepXvBaeT MHAMKATOP Kiacca, TO YCTPOMCTBO COMPSHKeHWs
JO/MKHO moafepxuBaTb Tekywmii knacc. Ecnu nocne BbinonHeHus OTBeTa-Ha-BoccTaHoBneHve kapta He
(QYHKLMOHMPYET, TO YCTPONCTBO COMPSHXKEHNSA AO/DKHO BbINOMHWUTL AeaKkTMBaLMI0 1 Nocne 3afepXkn B TeueHne
He MeHee 10 MC MOXEeT NPMMEHWTb APYroi knacc.

Ecnn kapta He oOTBevaeT Ha BOCCTaAHOBMEHWE, TO YCTPONCTBO COMPSKEHUS [AO/HKHO BbINOMHUTH
[JeaKTuBauuio 1 0O4HO U3 CrneayoLlnx AedCTBUiA:

- 6o nocne 3afepXKkn B TeueHne He MeHee 10 MC NPUMEHUTb APYroi Knacc (Npu ero Haamuum),

- NM60o npepsaTtb onepauunio Bbibopa.

Mocne npepbiBaHWA oOnMepauun BblbOpa YCTPOWCTBO COMPSHKEHUS MOXET WMHULMUPOBATb APYryto
onepauuo Bbl6opa.

PrcyHok 3 — Bbi6op knacca yCTpOCTBOM COMPsHXEHUs

Ecnn knacc yxxe oAvH pa3 BblG6paH, TO OH He M3MEHSIeTCS BO BpeMsi HOpMasibHOWM pa6oThbl. [na ero
CMEHbl YCTPOWCTBO COMPSHKEHUS AO/HKHO BbINOMHWTL JeaKTUBaLuio M Nocne 3afepXku B TEYEHUE He MeHee
10 MC NPUMEHUTb APYroit Kiacc.

6.3 O6MeH uHopmaumeit

6.3.1 Bbl6Op napameTpoB nepefayn n NpoTokosna

Mocne BbINONHEHWA OTBeTa Ha BOCCTAHOB/IEHME KapTa [O/hKHA OXuiaTb 3Hakm OT ycTpoiicTsa
conpsbkeHus. VX nepefava perynupyeTtcsa nepegaveii napametpos (cM. 7.1), a uHTepnpeTalms — NpoTOKO/I0M
(cm. pasgens! 9, 10 u 11). Ha pucyHke 4 nokasaHbl NPUHLKMNGLI BbiGOpa napameTpos nepegadn u npoToKosoB.
10
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Ecnn TA2 (... 8.3) npucytcteyeT B OTBeTe-Ha-BoccTaHoBneHne (kapTa B CNeLUUPUUYHOM pexume), TO
YCTPOWCTBO COMPSXXEHUA LO/DKHO 3anyCTUTb CneuudUUHbIi NPOTOKOM nepefayn, Ucnosb3ya cneuuduyHble
3HaYeHua napamMeTpoB fnepejayu.

B nHom cnyyae (kapta B pexume corfiiacoBaHusa) A8 napameTpoB nepefadvn 3HayeHus, UCnosib3yemble
BO BpeMs OTBeTa Ha BOCCTAHOB/IEHME (T. e. 3Ha4YeHWsa No yMOJIYaHWio ONA napaMmeTpoB nepegayn, cm. 8.1),
[OJIKHBI OCTaBaTbCs, Kak yKa3aHo fasiee:

- eC/iM 3HayYeHne NepBoro 3Haka, MoJly4YeHHOro kapToi, ‘FF, To yCTPOACTBO CONPSXEHMSA AO/HKHO HavaTb
PPS-o6mMeH (cM. pasgen 9); 3HayeHUs Mo yMO/s4aHWU0 NnapaMeTpoB nepejayn A0/MKHbl OCTaBaTbCs B cuie [0
Tex nop, noka He MpPouM30oNAeT ycnewHoe BbiNOSHeEHMe PPS-o6meHa, nocne 4ero yCTPOWCTBO COMPSXeHUs
[O/DKHO HauyaTb cOrflacoBaHHbI NPOTOKOM Mepejayn, UCNoMb3ys COr/lacoBaHHble 3HAYeHWs napameTpos
nepegauu;

- B WHOM criyyae YCTPOWCTBO COMPSXEHUS [O/HKHO HauyaTb «NEepBblii NpeAnoXeHHbIi NPOTOKO
nepegaun» (TDN cMm. 8.2.3). YCTpOICTBO COMpPsXEHUS LO/MKHO TakK AelicTBoBaTb, €C/IM KapTa npegnaraeTt
TOMIbKO OAMH NMPOTOKON nepefayn M TO/IbKO 3HAaYeHUA No yMOJSTYaHUIo A1 napaMeTpoB nepefayn. Takaa kapTa
He HyxgaeTtcsa B nognepxke PPS-ob6meHa.

PucyHok 4 — BblGop napamMeTpoB nepegaun U npoTokona

MpumevyaHnne 1— 3HavyeHne PPSS (‘FF’, cm. 9.2) aBnsetca HeBepHbiM gna CLA (T =0, cm. 10.3.2) u ans NAD
(T= 1, cm. 11.3.2.1).

MpumeyaHue 2 — B MynbTUNPOTOKONbHOW KapTe, npegnaratwoweid T = 0 B cormacoBaHHOM pexume, TObKO
T = 0 MoXeT 6blTb «HESBHO» BblGpaH.

MpumeuaHne 3 — YCTpPOICTBO CONpAXeHUs, obpalieHHOe K KapTe B COr/laCoBaHHOM pexuMe U He NoAaepxXu-
Batliee HU PPS-06MeH, H1 «nepBblii NpefoXKeHHbI NPOTOKO nepefayn», MOXeT BbIMOMHUTL NM60 «ropsyee» BoccTa-
HOoBfIeHNe, NMM60 JeakTnBayuio.

MpumevyaHune 4 — Kapra, nepegatouas 3Hak YCTPOWCTBY COMPSXXEHUS, HE 3HAKLWEMY O CyLecTBOBAHUU
cneunnUUYHOro pexnma, He MOXeT PyKOBOJCTBOBATLCA TeM, YTO «ropsiyee» BOCCTAHOB/IEHWE MEPEKTIUNT PeXUM.

MpumevyaHne 5— YCTPOWCTBO CONPsXXeHUsI, 06HAPYXMNB 3HAK TA2, He AO/HKHO MHULUMPOBATb «ropsiyee» BOC-
cTaHOB/IEHMEe A0 TOro, Kak OHO 0O6HapYXUT NM60 HenoaAepxMBaemMoe 3Ha4YeHne B NONYYEHHbIX 3Hakax, 6o n3bbiTok WT
(cm. 7.2).

6.3.2 OcTaHOBKa CUHXpOHM3aLnn

Ecnun kapTa noggepxunsaeT OCTaHOBKY CMHXPOHM3aLMKU, TO KOrga yCTPOMCTBO COMPSKEHUA He oxugaeT
nepegaun ot kaptbl n /O ocTtaetca B COCTOAHUU H Ha NpoTAXeHUM He MeHee 1860 LMKNOB CUHXPOHM3ALUN
(3apepxka f), B COOTBETCTBUM C PUCYHKOM 5 yCTPONCTBO COMPSXKEHWS MOXET OCTaHOBWTb Mnogadvy curHana

u
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cuHXpoHnzaummn Ha CLK (B MoMeHT BpemeHu T), noka VCC ocTtaeTcs NOAKIOYEHHBIM K 3NEKTPONUTAaHUI0 1
RST HaxoguTca B coctossHuM H.

CLK OcTaHoBKa CUHXPOHMU3aLMK
| ;( fh
110 L
[ Cnepytowmii
T 3 3HaK
1860 A f 700 <tpy

f 9

PucyHok 5 — OcTtaHOBKa CUHXpOHMU3aLun

Moka CUHXPOHU3aLMs ocTaHoBNeHa (C MOMeHTa BpemeHu T A0 MoMeHTa BpemeHnu T), CLK gomxHa
nogaepxunearbcs NM60 B COCTOSHWM H, nM60 B COCTOSIHUM L B COOTBETCTBUM C MHAMKATOPOM OCTaHOBKU
CUHXpoHU3auun X, onpegensemMsim B 8.3.

B MOMEHT BpeMeHU "yCTPOCTBO COMNPSHKEHNs BO30OHOB/ISAET CUHXPOHM3ALMI0, 1 06MEH UHopMaLvei
Ha 1/O MoXeT ObITb MPOAO/HKEH MOC/Ne COBepleHus He MeHee 700 LMK/IOB CUHXpOHM3auuu (B TeuyeHue
BpemMeHun Tf+ th.

6.4 [eakTuBauusa

Korga obmeH vHbopmaumei 3aBeplueH wuan npepsaH (Hanpumep, B Cryvasx HepearvpyoLiei Kaprbl,
o6HapyXeHna M3bATUA KapTbl), YCTPONCTBO CONPSXKEHWA AO/MKHO AeaKTUBMPOBATb 3/EeKTpUYeckue uenn B
cnepytwouiem nopsake (CM. PUCYHOK 6):

- RST npuBoautca B coctosaHue L;

- CLK npuBogutcsa B cocTosiHMe L (ec/mm CMHXPOHU3auns He OCTaHOB/IeHa paHee B COCTOSHMM L);

- 1/O npuBoAnTCA B COCTOsAHME A,

- VCC peaktuBupyeTcs.

H
VCC
L
H1
CLK
L
RST
/0 H Heonpe,u,eneHHoe [1n]
L 11} cocTosHue L

PvcyHok 6 — [leakTnBauus
7 ACUHXPOHHbINM 3HaK

7.1 OnemeHTapHas efuHWULA BPeMeEHMU

HomuHanbHas [AMTENbHOCTb MOMEHTAa Ha anekTpuuyeckoi uenu /O Ha3biBaeTcs 3nemeHTapHOW
eavHuueli BpeMeHn 1 0603HavaeTcs etu.

Etu gomkHa ObiITb paBHa FID uuknam CUHXpOHM3auuMM Ha anekTpuyeckoin cxeme CLK, rge F n
D — napameTpbl nepefaun: F — koadpmumeHT npeobpasoBaHUs CUHXPOHU3MPYOLLEA 4yacToTbl, a D —
KO3hhMLMEHT perynnpoBaHns CKOpoCcTu nepejadu B 604ax.

12
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F
letu = ———-—-—--
D

3HauyeHVs napamMeTpoB nepefayn LO/DKHbI ObiTb, Kak onpegesieHo B 6.3.1.

7.2 CTpyKTypa 3Haka

B coOTBETCTBUMN C PUCYHKOM 7 3HAK COCTOMUT U3 AeCATU Noc/ief0BaTe/IbHbIX MOMEHTOB, MPOHYMEPOBaHHbIX
oT 1 g0 10. KaxxgoMy M3 MOMEHTOB COOTBETCTBYET NMbo cocTtosHMe H, nnbo coctosiHue L.

- 80 MoMeHTa 1 anekTpuyeckas cxema /O gonxHa 6biTb B COCTOAHUN H;

- MOMEHT 1 fo/mkeH 6biTb B COCTOAHUM L. [laHHbIA MOMEHT ABSAETCA CTapTOBbIM;

- MOMEHTbI C 2 No 9 nepegaloT 6ainT B COOTBETCTBUM C MOPALKOM kogupoBaHus (TS, cm. 8.1);

- MomeHT 10 go/mkeH obecneumBatb KOHTPOJb 3Haka no vyetHocTu (TS, cm. 8.1);

- nocne momeHTa 10 u kapTa, M YCTPOWCTBO COMPSXEHWUS AO0/DKHbl OCTaBaTbCA B pexume npuema (B
6e30WWnb60oYHON paboTe) Ha onpefesieHHOe BpeMmsi «nay3bl», NpU 3TOM 3fekTpuyeckas cxema /O pgonxHa
ocTaBaTbCsA B COCTOAHUMN H.

CrapT Balitbl YeTHOCTb Crapt

1 2 3 4 5 6 7 8 9 10
Maysa

3agepxka Mex/y nocnefoBaTe/lbHbIMU 3HaKamu

PucyHok 7 — CTpykTypa 3Haka
Ha pucyHke 8 nokasaHbl BpeMeHHble COOTHOWEHWA 3Haka. [axe npu makcumasbHOM CABUre Mexay

Hayas/ioM OoTCYeTa BPpEMEHUN NMpueMHUKa n HayasioMm oTcHeTa BpeMeHN nepepatvymka CT06-I/IMI'IyI1beI npnemMHun-
Ka AOJIXXHbI OT/IN4aTbCA OT CTO6-I/IMI'IyI'IbCOB nepepgar4yuka.

Mepepatunk ? jl % :? 41 Fi 61 71 ? 19
Yy Yy

uri S rtrtn 1 01 etu
Kowsas swaka (H) L H O H L H L L H o L H o
Crapt YeTHOCTb
Mpve WP-P --0.-P - . 0 O -p -P .-P >
PUEMHIK 005 15 25 35 ‘45 55 65 75 85 95 etu
lMepsoe HabnoAeHe COCTOsHNA L [N Cro6-umnynbc nepepaum Ha /O
MocnepHee HabnoAeHNe CoCTOsHMA H O  CTo6-umnysbC nprema Ha I/O

PucyHok 8 — BpemeHHble COOTHOLLEHUA 3HaKa

B npepenax kaxaoro 3Haka, ec/im COCTOSHME U3MEHSeTCHA B KOHLEe MOMeHTa n (g8 nw6éoro n ot 1 o
10), Bpems 3a4epXxkn OT nepefHero opoHTa 3HakKa A0 3agHero hpoHTa B MOMEHT N 4OJ/DKHO 6b1Th (N £ 0,2) etu.

Mpn noucke 3Haka NPUEMHUK MepUOAMYECKN onpefensdeT Hanumyne 3/1IeKTpUYeckoro curHana Ha /0.
Mpu ycnosun, 4To HayasioMm OTCYeTa BpPeMEHU nepefartymka ABnsetcA nepefHuii POHT 3Haka, a Havyaniom
oTcyeTa BpeMeHU MpUeMHUKa ABASETCA cpefHee Mexay nocnefHum HabngeHunem cocTosHMa H v nepsBbiM
HabnaeHneM cocTosHWUA L, cABUT Mexay Hayanamy oTcyeTa cocTaBnseT He 60siee NoOs0BUHbLI nepuoja
HabnwgeHunsa. Mepnon HabnwaeHs fokeH 6biTb MeHblie 0,2etu.

MpueMHUK [OMKEH BbINOMHUTL MOMeEHT cTapta o 0,7etu (Bo Bpemsa npuema). NMPUEMHUK [ONXKEH
cuMTaTb BTOpPOl/i MOMEHT B TeyeHue (1,5 = 0,2) etu, TpeTuii MOMEHT — B TeueHne (2,5 + 0,2) etu, AeBATbLIN
MOMEHT — B TeuyeHue (8,5 + 0,2) etu m MOMEHT yeTHOCTM — B TeuyeHue (9,5 + 0,2) etu. YeTHOCTb 3Haka
npoBepseTca aBTOMaTUYECKN.

13
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MUHUMaNIbHOE BPEMSI 33AEPXKM Mexay nepefHuMu (PpoHTamy ABYX Moc/nefoBaTeslbHbIX 3HAKOB
HasblBaeTCs pasrpaHuuMTeNbHLIM WHTEPBasioM M 0603Havaetcs GT

MakcumasibHoe BpeMsi 3aepXKU Mexgy nepefHnM (OPOHTOM 3Haka, NepeAaHHoro KapToi, v nepesHumM
(ppOHTOM MpeablayLiero 3Haka (NepeaaHHoro KapToli UK YCTPOCTBOM CONPSHKEHWS) Ha3blBAeTCs BpeMeHeM
0XuUaaHusi n o6osHavaetca WT. OHO NO3BO/ISeT 06HAPYXUTb, HANPUMEP HEBOCNPUMMUMBYIO KapTy.

MpumeuaHne — CornacHo HacTosAlWEMY CTaHAAPTY, pasrpaHUYMTENbHbIA MHTEPBaT U BpEMS OXUAAHUA ABS-
0TCA MUHUMasbHbIM/MaKCUMasibHbIM BpeEMEHEM 3afepXKn Mexay nepegHnmn d)pOHTaMVI nocniegoBaTtesibHbIX 3HaKOB.
7.3 CwurHan ownbkn 1 NOBTOPEHME 3HAKa

Vicnonb3oBaHne curHana ownbkn 1 NOBTOPEHMS 3Haka 3aBMCUT OT npotokona (cm. 8.1,9.1, 10.2 n 11.2).
Kak nokasaHO Ha puCyHke 9, Mpu HenpaBWIbHON YETHOCTU 3HakKa NPUEMHWK JO/DKEH nepefaTb CurHan
OLINGKN Ha anekTpuyeckyto cxemy I/O. 3aTeM NpUEMHUK AO/MKEH OXuAaTb NOBTOPEHME 3HaKa.

PrcyHok 9 — CurHan owmbkn v NOBTOPeHWe 3Haka

Ha pucyHke 10 nokasaHbl BpeMeHHbIe COOTHOLLEHUS curHana OoLn6KN.

Mepepgaruvk ——
MpoBepka etu

Maysa (H) wwm
CurHan owmbkm (L)

LLILL

MpreMHuK L T Tk Ll T
15 25 35 4,5 55 6,5 95 105 115 etu
MepBoe HabnwaeHne cocTosHus L >06-umMnynbe nepegaun Ha /O
MocnefHee HabnogeHne coctosiHWS H h “TnA_imn\nkl nnmoma wsa 1/0

PucyHok 10 — BpemeHHble COOTHOLUEHMS CUrHana owmobku

Utobbl nepepatb curHan o6 ownbke, NPUEMHUK AO/MKEH BbiBecTM I/O B cocTosiHMe L B TeueHue
(10,5 + 0,2)etu BO Bpems nMpuemMa MUHUMYM OAHOW etu, MakCMMyM ABYX etu.

[na obHapyxeHusa curHana owmnbkn nepegatymk JomkeH cuntatb /O B TedeHne (11,5 + 0,2)etu nocne
nepefHero poHTa 3Haka:

- ec/m cocTosiHMe H, To NpvHMMaeTcs, 4To nprveM 6e30LWMO0YHbI;

- eC/M COCTOsiHME L, TO NpuHMMaeTCs, 4TO NPUeM C OLIMGKO. Mocrne 3aJepXkn B TeUeHNe Kak MUHUMYM
ABYX etu C MOMeHTa 0BHapyXeHUsi curHana oWnbkM nepejaTynk AO/MKEH NMOBTOPHO MocnaTb 3Hak.

Ecnun kapTa wam ycTpOCTBO COMPSXXEHUs1 He o6ecneynBatoT NOBTOPEHNE 3HAKA, TO 3TO 3HAYUT, YTO OHMK
WrHOPUPYHOT BXOAALLMIA CUTHAN OLWNGKK 1 He [O/MKHbI NOJlyvaTb NOBPEXAEHUS OT Hero.
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8 OTBEeT Ha BOCCTaHOBJIEHUE

8.1 3Haku 1 NopsAfOK KoAMPOBaHMUA

Etu, nepBoHaYasibHO UCMNOMb3yeMas KapTon, Ao/mKHa ObiTb paBHa 372 Lukiam CUHXPOHU3auun (T. K BO
Bpemsi OTBETa Ha BOCCTAHOB/IEHME 3HAYEeHWAMMU MapamMeTpoB nepefayn ABMAATCA 3HAYEHWUA MO yMOSYaHWo
Fd =372 u Dd =1) (cm. TS gns anbTepHaTUBHOIO M3MepeHus JaHHol etu). CTPykTypa 3Haka Ao/xHa 6biTb,
Kak onpegeneHo B 7.2 npn GT = 12etu n WT = 9600etu. CurHan owmbku 1 NnoBTOPEHUE 3Haka B COOTBETCTBUMN
C 7.3 aBnsAloTCA 0b6A3aTenbHbiMK Ans kapT ¢ T = 0 1 HeobsA3aTelbHbIMK A/151 YCTPOCTBA CONPSHKEHNS 1 APYruX
KapT.
Ha pucyHke 11 nokasaHbl NepBblii 3HaK, KOTOPbIA Ha3biBAeTCA HayaslbHbIM 3HAKOM U 0603HavaeTcs TS,
1 Hayano BTOPOro 3Haka, KOTOpbIi Ha3blBaeTcs 3HakoMm dopmata v obo3Havaetcs TO.

(H) L H H L LLLorHHH L L H (H) L 3Hak TO
12etu < t < 9600etu

PucyHok 11 — HavanbHblii 3HakTb

HayanbHbIli 3HaK fO/MKeH NpeacTaBnaTb coboii:

- KOMGuHauuto MomeHToB ¢ 1 no 4 LHHL. MocneposatensHocTb (H) LHHL sBnsetca kombGuHauwmei
CUHXPOHM3aLMKN. B35B 0aHYy TpeTb 3a[epXK1N Mexay ABYMS 3afHVMU (DpoHTaMy B kKayecTBe aslbTEPHATUBHOIO
M3MepeHuss etu, nepBoHayasbHO MCNOMb3YEMOr0 KapTol, MeXaHu3m nepegayv u npuema B KapTe [OSHKEH
6bITb B COOTBETCTBUM C BPEMEHHLIMU COOTHOLUEHMSAMU, OnNpeAeneHHbIMn B 7.2 n 7.3;

- KOMOuHauu MoMeHToB ¢ 5 no 7 LLL nan HHH. OHa nokasbiBaeT NopsifoK KOAUPOBaHUSA WM LeKO-
OnpoBaHusa Gaiita (T. e. BoceMb 6GUTOB OT camoro crapuero 6uta (msb) go camoro mnagwero 6uta (Isb) co
3HadyeHusasMy 0 1 1) B kaxkaoMm nocnegytowem 3Hake (T. e. fecsATb nocnefoBaTesibHbIX MOMEHTOB, NPOHYMEPO-
BaHHbIX 0T 1 a0 10 B cocTtoAHUAX L n H);

- koM6uHauunio momeHToB ¢ 8 mo 10 LLH.

HavanbHbiii 3HakTB MOXeT MMeTb ABe KOMOMHauun:

- (H) LHHL LLL LLH ycTaHaBnuBaeT obpaTHbIii NOPSA0K, N0 KOTOPOMY COCTOSIHME L KoAMpyeT 3HayeHue
1, a MOMEHT 2 nepejaeT camblii cTaplimnii 6ut (msb naet nepsbim). Mpu AekoAMpoOBaHUM COracHO 06paTHOMY
nopsaaky nepefasaemMblii 6anT paseH ‘3F’;

- (H) LHHL HHH LLH ycTtaHaBnvBaeT NpsAMOi NOpsigokK, Mo KOTOPOMY cocTosiHe H koaupyeT 3HayeHue
1, a MOMEeHT 2 nepegfaeT camblii Mnagwuii 6uT (Isb naet nepBbiM). Mpu 4EKOAMPOBAHWMMN COF/TACHO NPSMOMY
nopsiaky nepefasaemblli 6aiiT paseH ‘3B’.

YeTHOCTb 3HaKa 6e30WM604Ha, KOrga MMeeTcst YeTHOe YMCIOo OMTOB, YCTaHOBMIEHHbIX HA 1 B AEBATU
MOMeHTax ¢ 2 no 9.

KapTa moxeT ncnonb3osaTb 06a nopsaka KOAMPOBaHWSA. YCTPONCTBO CONPSHXXEHNS AO/MKHO NOAAepXMBaTb
06a nopsaka KoAMpoBaHUs.

Mocne HavyanbHOro 3Haka TS cnefyeT nocsiefoBarTe/lbHOCTb U3 He 6o/iee 32 3HAKOB:

- TO— 3Hak hopmata (06a3aTesibHbIN);

- TA, TB, TC, TD — 3Haku nHTepdeiica (Heobsa3artesibHble). Ha Hannume 3HakoB MHTepdelica ykasbiBaeT
cnoco6 6MTOBOr0 OTOGPaXKEHNS, NHULMMPYEMBIA 3HakoM chopmata TO;

- TIT2 ..., TK — 3HaKn npegbicTopun (HeobssaTenbHble). Hanuune 3HakoB nNpeAbICTOPUN 3aBUCUT OT
yucna K, 3akogupoBaHHOro B 3Hake dpopmata TO;

- TCK — KOHTPO/bHbIA 3HaK (YCNOBHBIW). Hanmune KOHTPONbHOTO 3HaKa 3aBUCUT OT TUMOB T, 3aKOANpPO-
BaHHbIX B HEKOTOPOM 3Hake uMHTepdeiica TD.

Mo onpefeneHnto oTBET Ha BOCCTAHOB/IEHMe 3aKkaHumBaeTcs 12etu nocne nepefHero ppoHTa nocneaHero
3Haka nocnepgosarefibHocTu. Mo onpegeneHnio OTBeT-Ha-BoccTaHOBNEHME — 3TO 3HAYEHWE CTPOKM GariToB
(He 6onee 32 6aliTOB), KOANPOBAHHLIX B TaKOl NOCNEeA0BaTENIbHOCTN 3HAKOB.
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8.2 OTBeT-Ha-BoccTaHoBMEeHNE

8.2.1 O6uwas kKoHpurypaumsa

Ha pucyHke 12 nokasaHa cTpykTypa 6aiiTa, ucnonb3yemasi ganee B TekcTe. BaiiT cocTouT u3 BocbMU
6uTOB, 0603Ha4YaeMbIx ¢ 8 No 1, co 3HaveHusMn 1 nnn 0, rae 6uT 8 — camblii cTapwnii 6uT (msb), a 6UT 1 —
camblin mnagwuin 6ut (Isb).

but 8 but 7 but 6 But 5 but 4 but 3 but 2 But 1
msb Isb

PucyHok 12 — CTpykTypa 6aiita
B Ttabnuue 6 nokasaH OTBeT-Ha-BoccTaHoBneHue (cTpoka He 6onee 32 6aitoB). [a ynpoweHus

obo3HaueHunii ganee B Tekcte TO, TA, TB, TC, TD, ... ,TI T2...,TKun TCK 6yayTt o603Ha4yaTb 6aliTbl, KOTOpbIE
nepefalwTcs COOTBETCTBYHOLLUMUN 3HAKAMM.

Ta6nunuya 6 — OTBeT-Ha-BoccTtaHoBneHMe

BanT chopmata TO (06a3aTeNbHbIN) KogmpyeT Y1un K

Balitbl nHTepdelica (Heobs3aTesbHbIE)

TAl Fno6anbHbIn, kogupyeT Fi n Di
TB, no6asbHbIii, HEPEKOMEHAYEMBIi
TC. FnobanbHbIi, kogupyeT N
TD, CTpYyKTYpHbINA, koaupyeT Y2u T
Inrp FnobanbHbIii, 6aliT cneungrUUHOro pexmma
-_89 nobasibHbIi, HepekoMeHayeMbli
Toe Cneuundpununbiii ana T =0, cm. 10.2
td2 CTPYKTYpHbINA, kogupyeT Y3u T
ona/>2
TDM FnobanbHblA, KognpyeTt Y; nT
TA; - CneuundmyHblii gns T, KoTopblid cnegyeT 3a T

ot 0 0o 14 BTDM

TB; - no6anbHblii nocne T = 15 8 TDM
TC;
TD; CTpYKTYpHbINA, koampyeT Yi+l nT

BaliTbl npegbicTOpun (HEO6S3aTeNbHbIE)
Ti

T2 CM. VCOIM3K 7816-4

Tk

KoHTponbHbIN 6anT TCK (YyCNoBHbI)
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8.2.2 baiiT popmata TO

Ha pucyHke 13 nokasaH 6aiT cpopmarta TO:

- 6uTbl ¢ 8 No 5 dpopmupyrOT nHAnKaTop Yr

- 6uTbl ¢ 4 no 1 kogupywT yncno K ot 0 go 15.

bur8 bur7 bBur6 bBur5 burd4d Bur3d but2 bur 1
msh Isb

Y, K

PucyHok 13 — KoguposaHue 6aiita chopmata TO

8.2.3 Balitbl uHTepdpeiica TA, TB, TC, TD

Ha pucyHke 14 noka3aHbl 6aliTbl HTepcheiica TDr Kaxablii 6ainT nutepdelica TD aBNaeTCA CTPYKTYPHbIM:
- 6uTbl ¢ 8 N0 5 hopmMuUpPYOT MHAUKATOP Y H

- 6utbl ¢ 4 no 1 kogmpytT TMn T oT 0 go 15.

Bur8 bur7 bur6 bur5 bBur4d Bur3 Bur2 bButl
msh Isb

Y+l T

PucyHok 14 — KoguposaHue 6aiitoB uHTepdpeiica TD(

CnepoBatesnbHo, 6ainT TO nepegaeT Yr 6ant TD1nepegaetT Y2, 6aiiT TD2 nepegaet Y3u 1.4 B Gaiite,
nepegatolliem nHavkatop Y(, 6uTbl ¢ 8 No 5 yctaHaBNMBalOT, NPUCYTCTBYHOT WM OTCYTCTBYHOT (B 3aBUCMMOCTU
OT TOro, paBeH /I COOTBETCTBYHOLWMI BUT eauHULE win Hyno) GaliTbl MHTepdpeiica TA/ ana 6uta 5, TB(ans
6uta 6, TC(gns 6uta 7, TD|ans 6uta 8 B gaHHOM nopsgke nocne 6aiita, nepegatowiero Y(.

Ecnn 6aint TD(oTcyTCcTBYET, TO 1 6aitTbl HTepdelica TAHL TBAL, TCM n TD( oTCyTCTBYIOT.

Tun T obpalwjaeTca K NPOTOKONY nepedaqn wwnn onpegensieT 6ainTbl nHTepdelica:

- T =0 obpallaeTcs K NonyaynaekcHol nepegaye 3HakoB, onpegeneHHbix B pasgene 10;

- T = 1 obpalyaeTcst K nonyayniekcHoli nepegade 6/10KkoB, onpefeneHHbIxX B pasgene 11;

- T=2unT = 3 3ape3epBupoBaHbl 4518 ByayLmMX NOMYAYNSIEKCHBIX ONepauuii;

- T =4 3ape3epBMpoBaH A/19 PaCLUMPEHHOW NOMYAYNIEKCHON Nepefayn 3HaKoB;

-cT =5n0T=15 3ape3epBupoBaHbl 41 UCMNOMbL30BaHMA B Oyayuwem nog pykosogctsom VCO/M3K
CTK1/MNK 17,

- T = 14 obpaw@aeTcs K NpoTokosiam nepegayn, He ctaHgapTManpoBaHHbiM MCO/M3K CTK1/MK 17;

- T= 15 He obpalyaeTcsa K NPOTOKONY nepegayn, a To/bKo onpeaensieT rnobanbHble 6aliTel MHTEPdECa.

Mpumevyanne — BTA2(cm. 8.2) n PPSO (cm. 9.2) 6utbl ¢ 4 no 1 kogupytoT Tun T.

Ecnn TDVTD2. +. 5 . NPUCYTCTBYIOT, TO KOAMPOBaHHbIE TUNbI T 4O/HKHbI ObITh B BO3pacTaloLLEeM YMCI0BOM
nopsigke. T =0 gosmkeH GbITb NepBbiM (ec/im npucyTcTByeT), T = 15— nocnegHum. T = 15 ABNsieTCA HEBEPHbLIM
B TDr

MepBblii NPeaNOXeHHbIA NPOTOKON Nepefayn onpefensercs cneayowmm obpasom:

- ec/im TD1npucyTcTBYeT, TO OH KOAUPYETCA NEPBbIM MPe/ioKeHHbIM MPOTOKOIoM T,

- ecsim TD1oTcyTCcTBYET, TO MEpPBbIM U €ANHCTBEHHBLIM npeasioxeHnem sasnsaetca T = 0.

Kaxxablii 6anT nitepgpeiica TA, TB nam TC sBnsieTcs wim rnobanbHbIM, MK CneunugnyHbIM:

- rnobasibHble 6aiTbl MHTepdelica obpallaroTcs K napameTpam MHTerpasibHoi cxeMbl kapTbl (cM. 8.3);

- cneundmyHble 6aliTbl HTephelica 06paLLaTcs K napaMeTpaM NpoToKoAa nepesjayu, npegsiaraemoro
KapTOW.

Bavitbl uHTepdeiica TA,, TB,, TC,, TA2 TB2— rnobancHble. Bait nitepceiica TC2— cneynuyHbiii
ans npotokona T =0 (cm. 10.2).

VHTepnpeTauuns 6aintoB uHtepdeiica TA, TB( TC(gns / > 2 3aBUCUT OT TuNa napameTpa T, KogMpOBaH-
Horo B 6aliTe TDM cnepytoLwyM 06pa3om:
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npu T ot 0 a0 14 GaiiTel HTepdeiica TA, TB, n TC, — cneundudHbie, OPUEHTUPOBAHLI HA NpoTokon T;

npu T = 15 GanTel uHTEpdeiica TA, TB, u TC, — rnoGanbHele.

Ecnu Gonee yem Tpu Gaita uxtepderica TA, TB, TC,, TA_,, TB,,, TC_ ... onpeaeneHsl Ansi O4HOMO U
TOro ke Tuna napametpa T, TO Kaxabli U3 HUX OQHO3HAYHO UAEHTUPULIMPYETCA CBOUM MOSMOXEHMEM nocne

nepBoro, BTOPOIO U T.4 cnyyas ynorpebnexus napamerpa Te TD,, ansi> 2.

MpumevyaHue — Coyeranue Tuna T co cnocobom GUTOBOrO oTOBpaXeHUs NO3BONSAET MOCHINaTh TONBLKO Nones-
Hble 6aiTbl MHTepdeiica M Npu HeobXoAMMOCTU UCNONB30BaTb 3HAYEHUS N0 YMOMYaHWUIo ANA NapaMeTpoB, COOTBETCTBY-
oKX OTCyTCTBYOLWMM GaiiTam uHTepdelica.

Hanpumep, B pazaene 11.4 onpeaeneHsbl Tpu Gaita untepderica, cneuuduysie ana T = 0, a UMEHHO
nepebii TA, TBu TC ana T = 1. Mpu Heo6x0aAUMOCTH Takol GalT MOXET ObiTb NepeaaH COOTBETCTBEHHO Kak
TA,, TB, u TC, npu TD,, nokaseigatoiem T = 1. B saBucumocTu ot Toro, npegnaraet i kapra T = 0 unu Her,
TD, 6yner nokaseigath MM60 T =0, nubo T = 1.

8.2.4 BaiTtel npeabicTopun T, T,..., T,

BaiiTbl npeabicTopun onuckIBaoT paboune XxapakTePUCTUKM KapT. VX CTpyKTypa 1 coaepxXaHue JOMMKHbI
GbITb, kak onpeaeneHo B UICO/M3K 7816-4.

Ecrm K He HyneBoe, To OTBeT-Ha-BoccraHoBneHue npogorkaercs Ha K (He Gonee 15) 6Gaiitos
npeasictopuu T,, T,,,..., T,.

8.2.5 KoHTponbHbI 6ant TCK

TCK gomxeH oTcyTCTBOBaThL, ecnu B OTBeTe-Ha-BoccTaHoBneHne ykasaHo Tonbko T = 0 (BO3MOXHO, NO
ymon4yanuto). TCK aomkeH npucyTcTBoBatb, ecnu B OTeeTe-Ha-BoccraHoBneHme npucyTcTByeT kak T = 0, Tak
n T =15, a Tarke BO BCex nNpoyunx cnyyasax. Ecnm TCK npucyTCTBYET, TO pesynbTrar ornepauun «uckniodatollee
WUIM» Hap Bcemu Baiitamm ot TO ao TCK BKMIOUMTENBHO ObiN HyNeBbIM. BCe ocTanbHbie 3HaYeHUsA ABMAITCA
OLUMBOYHBbIMM.

8.3 MobanbHble 6anThbl UHTEPdelica

[aHHbIN pasaen ycTaHasnueaeT cogepxaqune rnobaneHeix GainTos uHtepdeiica TA,, TB,, TC, TA,, TB,,
nepsoro TAana T =15 u neporo TB gnsa T = 15:

- B cny4vae npucytcteusi B OTBeTe-Ha-BoccraHoBneHue Takon 6aiT AomkeH ObiTb MHTEPNPETUPOBAH
ans 6esownbouHoi 06paboTku MoBOro NPOTOKONAa Nnepeaayw;

- B cny4ae otcytctBuas B OtBeTe-Ha-BoccTaHoBneHume ans COOTBETCTBYIOLUMX NapamMeTpoB Mpu
HeoBX0aMMOCTU AOMKHbI UCNONbL30BATLCA 3HAYEHUS MO YMOMYAHUIO.

MCO/M3K CTK1/MK 17 3ape3epsupoBan ans Oyaywero npumeHeHusi Bce rnobasnbHble 6anThbl
uHTepdelica, He onpeaeneHHbIE B JaHHOM pasjaerne, U BCe HEUCTONb3yeMble 3HayeHus rmobanbHbix 6anTos
uHTepderica, onpeaeneHHbIX B AAHHOM pa3sjene.

TA, koanpyeT ykasaHHble 3HauyeHust ko3a(pchuumeHTa NpeobpasoBaHMs YacTOTbl CUHXPOHU3UPYIOLWMX
umnynbcoB (Fi), ykazaHHble 3HaYeHUs koachcmLmMeHTa perynmpoBaHusi CKOpocTu nepegadun B 6oaax (Di) n
MaKkCMManbHOe 3Ha4yeHue 4acToThbl, noaaepxusaemMon kaptoin (f{max)). 3Ha4eHnaAMU NO yMONYaHUIO ABNS-
totcs: Fi = 372, Di = 1 v fimax) = 5 MI'y. MNMpumenenue Fi u Di onmcano B 7.1, TC, n TA, — 9.2 1 10.2, a
f(max) — 5.2.3.

B cootBeTcTBMM € Tabnuuel 7 Outsl ¢ 8 no 5 koaupyiot Fi u f(max).

Tabnuya 7 — Fi n fimax)

c%“;:‘s 0000 0001 0010 0011 0100 0101 0110 0111
Fi 372 372 558 744 1116 1488 1860 RFU
fmax), My 4 5 6 8 12 16 20 —
c%“;gg 1000 1001 1010 1011 1100 1101 1110 1111
Fi RFU 512 768 1024 1536 2048 RFU RFU
fimax), My — 5 7,5 10 15 20 —_ —

B cooTBeTcTBUM C Tabnuueln 8 6utel ¢ 4 no 1 kogupytot Di.
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Tabnuua 8 —Di

C54“;'3'1 0000 0001 0010 0011 0100 0101 0110 0111
Di RFU 1 2 4 8 16 32 64
Butbl
camel, 1000 1001 1010 1011 1100 1101 1110 1111
Di 12 20 RFU RFU RFU RFU RFU RFU

TB, 1 TB, He pekoMeHAyoTCA Ans ucronb3osaHus. Kapta He nepeaaer nx, a yCTPOCTBO CONPsKeHNs
UrHOPUPYET KX.

MpumeyaHune — Mepeble asa usgaHua NCO/M3K 7816-3 onpeaensnu TB, n TB, ana ycTaHOBNEHNUA anekTpu-
YeCKMX NapameTpoB MHTErpanbHON CXeMbl AN HEPEKOMEHAYEMOIO UCMONb3oBaHus koHTakTa C6 (cm. 5.1.1).

TC, KoguMpyeT [ONOMHUTENbHBIA pasrpaHnyuTensHbii nHTepsan (N) ot 0 go 255 yepes Bocemb GUTOB.
3HayeHmne no ymonyanuo N = 0.

Ecnu N ot 0 fo 254, To kapTe, Npexae YeM OHa CTaHeT roToBOM K Npuemy cneayrowero 3Haka, Tpeby-
eTcs criegytollee BpeMs 3afepXKKu OT nepefHero OpoHTa npeabiayLlero 3Haka (nepefaHHoro KapTow unum
YCTPONCTBOM COMPSIKEHNSA):

N
GT =12etu + R71

- ecnun T = 15 otcyTcteyeT B OTBeTe-Ha-BoccTaHoBnenune, 1o R = F/D, T. €. R npuHUMaeT 3HayveHus,
ncrnonb3yemble Ans BblYMCreHus etu;

- ecnu T = 15 npucytcteyet B OTBeTe-Ha-BoccTaHoeneHne, 1o R = F/D, T. e. R npuHuMaeT 3HaueHus,
onpeaenexHble Boile no TA,.

JononHuTenbHLIN pasrpaHnYnNTENbHbIA UHTEPBaN HE MCMONb3YETCS ANS Nepefaqn 3Haka OT KapThbl:
GT =12 etu.

Wcnonb3osanune N = 255 3asucut ot npotokona: GT = 12 etu B PPS (cm. pasgen 9) u T = 0 (cm. pasgen
10). UcnonbsosaHue T =1 npu N = 255 onucaHo B 11.2.

TA, aensetca GailTom cneunduUYHOTO pexuma, Kak nokasaHo Ha pucyHke 15. WcnonbsosaHue TA,
onucaHo B 6.3.1mn 7.1.

BuT 8 ykasblBaeT Ha BO3MOXHOCTb CMEHbI PEXMMOB (COrnacoBaHHbI/cneunduyeckuii):

- BOCMPUUMYMB ANS CMEHbI, ecrin 6uT 8 ycTaHoBneH Ha 0;

- HENPWUroAeH Ans CMeHbI, ecnv 6uT 8 ycTaHoBNEH Ha 1.

BuTbl 7 1 6 3apesepsupoBaHbl ANA UCNOMb3oBaHWA B ByayLem (ycTaHoBneHbl Ha 0, ecnu He UCnonb3y-
1oTCA);

BuT 5 nokasbiBaeT onpeaeneHne napameTpos F u D:

- ecnu 6uT 5 yctaHosreH Ha 0, To AOMKHbI NPUMEHSATLCS KO3 hULUMEHTbI F 1 D, onpeferneHHble Bbilue
anaTA,;

- ecnn 6ut 5 yctaHoBneH Ha 1, AOMXHbI NPUMEHSATBCA HESBHbIE 3HAYEHUSA (He onpeneneHHble
YCTPONCTBOM COMPSHKEHNS).

BuTbl ¢ 4 no 1 kogupytoT TN T.

bur8 | butr7 | butr6 | Butr5 | But4 | But3 | But2 | But1
msb Isb

I T |

PucyHok 15 — KoauposaHue Gaiita TA,

MpumeyaHune — YCTPOMCTBO CONPSXKEHUS, NoAAEpXMBalOLLEE TpU 3HaveHus F, D n T, cesAzaHHble ¢ TA,, AOMX-
HO MHMLUMUpoBaTb nepenady npotokona T ¢ F n D. ViHaye OHO JOMKHO BbINOMHUTL UMK «ropsiyee» BoccTaHoBneHne (but
8 ycraHoBneH Ha 0), unu geaktneauumio (buT 8 yctaHoBneH Ha 1).
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Mepebiit 6ainT TA ana T = 15 koaupyeT MHAMKATOP OCTAHOBKU CUHXPOHM3aLmn (X) U MHAMKaTOp Knac-
ca (Y). 3HayeHMA No yMOruaHuIo: X = 0CTaHOBKA CUHXPOHU3 ALK HE noaaepxnBaeTca u Y = noaaepxvsaercsa
TONbKO knacc A. OnucaHue UCNoNb30BaHUA OCTAHOBKM CMHXPOHU3aUUKU NpuBeaeHo B 6.3.2, a NnpuMeHeHue
knaccoe pabounx ycnosuint — 6.2.1 n 6.2.4.

B cootBercTBMM C Tabnuuen 9 OuTbl 8 u 7 NOKa3bIBAIOT, NOAAEPXMBAET NN KapTa OCTAHOBKY
cuHxpoHusaumm (=00) unu HeT (=00) 1, ecnn NoaAEPKNBAET, TO KAKOE COCTOSIHUE ABNSIETCA NPeANOYTUTENbHBLIM
Ha anekTpudeckomn cxeme CLK, koraa CMHXpOHU3auus OCTaHOBIIEHA.

Tabnuya 9 — MHaUKaTop 0CTaHOBKWU CUHXPOHM3aLun X

Butei8n 7 00 01 10 11

OcTaHoBKa CUHXPOHM3aLnK
He noaAepXuBaertcs

X CocTosHue L CocrosiHne H HeT npeanoqTeHmiA

B coorBetcTBuM ¢ Tabnuuen 10 6uTbl ¢ 6 NO 1 NOKA3bIBAIOT KMACChl PAB0UUX YCNOBUIA, NPUHATLIE KAPTOM.
Kaxxgbit 6uT npeacraenser knacc: 6ut 1 — knacc A, 6ut 2 — knacc B, a 6ut 3 — knacc C (cm. 5.1.3).

Ta6nuya 10 — Nuaukatop knacca Y

Buteic 6 no 1 000001 | 000010 000100 000011 000110 000111 IMoboe apyroe 3HaveHne
Y Tonbko A | Tonbko B | Tonbko C AnB BucC ABuc RFU

Mepebii 6anTt TB ana T = 15 noka3sbiBaet ucnonbiosanue SPU kaproii (CM. 5.2.4). 3Ha4yeHus no ymorn-
YaHuio: SPU He ucnonb3yertca.

Koaupyetca 6utamm ¢ 7 no 1; ucnonb3oeanne nu6o cranpgaptHoe (6ut 8 ycraHosneH Ha 0), nu6o
nponpuetapHoe (6ut 8 yctaHoeneH Ha 1). 3HaueHue ‘00’ nokasbiBaeT, YTO kapra He ucnonssyetr SPU. NCO/
M3K CTK1/MK 17 3apesepeupoBan Ans UCNONb3oBaHuA B Oyaywem Apyrme 3HayeHus, B KOTOpbIX 6ut 8
ycTaHoBIEH Ha 0.

9 BbIOOp NpoOTOKONa 1 NnapaMmeTpoB

9.1 PPS-o6meH

PPS-06MeH gomkeH HadaTbea B COOTBETCTBUM C 6.3.1. CTpyKTYpa 3HaKa AormkHa ObiTb B COOTBETCTBUU
Cc 7.1 n 7.2 c ucnonb3oBaHMeM Nopsaaka KOAMPOBaHUA, YCTAHOBMIEHHOTO HaYanbHbIM 3HakoMm TS, a Takke GT,
kak onpegeneHo B 8.3, n WT = 9600 etu. CurHan oumbKky1 n NOBTOPEHME 3HAKA B COOTBETCTBMU C 7.3 ABNAETCA
obsizatenbHbIM Ans kKapT ¢ T = 0 u HeoBsA3aTenbHbIM — AN YCTPOWCTBA COMPSHKEHUSI U OCTaNbHbIX KapT.

TonbKO yCTPOWCTBAM CONPSXKEHUA paspeLLeHo HadynHaTb PPS-06meH:

- YCTPOMCTBO COMPS>KEHUSA AOIMKHO nocnatk kapte PPS-3anpoc;

- €Cnu KapTa Nony4ut oLuMBoYHbIi PPS-3anpoc, To OHa He A0MKHa NOCkINaTh HUKAKOro OTBETA;

- ecnu kapta nonyy4uT 6e3owmnboYHbIil PPS-3anpoc, To, eCNU OH OKAXXETCSI BLIMOMHUMBIM, KapTa AO0MMKHA
nocnatb PPS-oTBeT, N0 Oyaet npesbieHo BpeMs oxuganna WT,

- B Cneaylowmx Tpex cnydasx: npesbiwenna WT, owmbouHoro PPS-3anpoca, 6esycnewwHoro PPS-
obMeHa — YCTPOMCTBO COMPsKEHUS AOMMKHO BbINOMHUTL AeaKTUBALMIO.

9.2 PPS-3anpoc u PPS-orBeTt

PPS-3anpoc n PPS-oTBeT, Kaxablii B OTAENLHOCTU, COCTOAT U3 OAHOr0 HadanbHoro Gaiita PPSS, 3a
KoTopbIM crieaytot: Gait copmarta PPSO0, Tpu HeobasaTtensHbix Gaita napamerpos PPS,, PPS, n PPS, u
KOHTpONbHbIN 6anT PCK B kaueCTBe 3aBepLUaloLLEero.

Bait PPSS naentuduumpyetr PPS-3anpoc unu PPS-oteeT 1 paeeH ‘FF'.

Bant PPS0 ykasbiBaeT yepes 6utbl 5, 6 unu 7, paBHble e4MHULE, HA NPUCYTCTBME HEOOsI3aTenbHbIX
Gaiitos PPS,, PPS,, PPS, COOTBETCTBEHHO. Buthl C 4 No 1 nepeaalot sHaveHne Tuna T ANA NPeanoXxeHnst
npoTokona nepeaauu. but 8 sapesepBupoBaH Ana ucnonb3oBaHus B 6yayLuem n AOmKeH ObiTb YCTAHOBMNEH B
cocrosiHue 0.
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Uepes 6ainT PPS1ycTpoicTBO COMpsSXeHWsa MOXeT npegfiaratb Kapte 3HavyeHus napameTpos F u
3TN 3HaYeHns [oMKHbI HaxoanTbea oT Fd go Fi v ot Dd go Di cOOTBETCTBEHHO M 6bITb 3aKOAMPOBaHbI TEM
Xe cnocobom, uto n B Gaiite TAI Ecnu yCTpOWCTBO COMPSHKEHMS He nocblnaeT 6ant PPSr 3HauuT, OHO
npegnaraet NpoAo/MKUTL 06MeH npu 3HadveHuax Fd u Dd. Kapta nn6o noatsepxgaeTt o6a 3Ha4YeHUs nytem
3X00TPaXeHns 6aiita PPS1(Torga st 3HaYeHWs CTAHOBATCS 3HaYeHWaMM Fn n Dn), 60 He nocblnaeT GaiT
PPSr 4yt06bl Npogomkate 06mMeH npu 3HaveHusx Fd n Dd (torga Fn = 372, a 1).

Yepes 6aiit PPS2ycTpoiicTBO CONpshXeHUs MOXET npegnaratb ucnosb3oate SPU. PPS2a0mkeH 6biTb
3aK0AMpOBaH TEM e CMoco60oM, YTO U nepBblit 6anT TB ana T = 15. Ecnm yCTPOCTBO CONPSHKEHMS He NOCbl-
naet 6ant PPS2unun oHo nockinaet PPS2=‘00’, 3HauMT, OHO npegnaraeT He ucnonb3osaTb SPU.

Balit PPS33ape3epBrpoBaH 4715 UCMO/Ib30BaHNA B GyayLLeMm.

PesynbTat BbiNOMHEHMA onepaumn «ucknovatowee WIA» Hag sBcemun bGavitamm ot PPSS go PCK
BK/IIOUUTE/ILHO Obl1 Hy/1EeBbIM. Jll06Oble Apyrne 3Ha4YeHUs CUMTaKTCA OWNBOYHBIMU.

PPSS
PPSO0
PPS,,
PPS2
PPS3

PCK

PucyHok 16 — CtpykTypa PPS-3anpoca n PPS-otBeTa

Mo onpepgeneHuto PPS-3anpoc win PPS-oTBeT okaHumMBaeTcs 12etu nocne nepegHero (ppoHTa 3Haka,
nepegatowero PCK.

9.3 YcneuwHbin PPS-06MmeH

PPS-06mMeH sBnseTca ycnewHbiM, ecnu PPS-0TBeT yAoBNeTBOpSeT CcrefylwmM YCNIoBUSAM MO
oTHoweHuo kK PPS-3anpocy:
- 6utbl ¢ 1 no 4 PPS0_Response Ao/mkHbl 6biTb MAEHTUYHLI 6uTam ¢ 1 no 4 PPSO_Request;
- 6uT 5 PPSO_Response fo/mkeH 6biTb Un naeHtuyeH 6uty 5 PPSO_Request, nan yctaHoBneH Ha O:
- ecnu 6uT 5 yctaHoBneH Ha 1, To PPS*Response fo/mkeH 6biTb ugeHTndeH PPS~Request;
- ecnu 6ut 5ycrtaHoBneH Ha 0, To PPS"Response fo/MKeH OTCYTCTBOBaTb, YTO 03HAYaeT, YTO AO/MKHbI
ObITb MCNONb30BaHbl 3HavyeHnss Fd n Dd]
- 6uT 6 PPSO_Response gomkeH 6bITb Win ngeHtuyeH 6uty 6 PPSO_Request, wim yctaHosneH Ha O:
- ecnm 6uT 6 yctaHoBneH Ha 1, To PPS2 Response fo/mkeH 6bITb naeHtnyeH PPS2 Request;
- ecnu 6ut 6 yctaHoBneH Ha O, To PPS2 Response Jo/mKeH OTCYTCTBOBaTb, YTO O3HAYaeT, YTo kapTa
He ncnonb3yet SPU;
- 6uT 7 PPS0O_Response gomkeH 6biTb WK naeHtnyeH 6uty 7 PPS0_Request, um yctaHoBneH Ha O:
- ecnu 6uT 7 yctaHoBneH Ha 1, To PPS”Response fo/mkeH 6biTb ugeHTndeH PPS”Request;
- ecnn 6ut 7 yctaHoBneH Ha 0, To PPS”Response [o/bKeH OTCYTCTBOBaTb (TOYHOE 3HA4YeHue
3ape3epBMpOBaHO A1 UCMOb30BaHUs B GyayLiem).
B 6onblunHcTBe cniyvyaeB PPS-oTBeT ngeHtudyeH PPS-3anpocy.
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10 Mpotokon T = 0, nonyaynnekcHas nepeaa4vya 3HakoB

10.1 O6nacTb NpMMeHeHusA

[aHHbIN pa3gen HacToSsILEro CTaHaapTa onpeaenser CTpykTypy M 06paboTky KoMaHa npv Nonyaynnekc-
HOI Nepeaaye 3HaKoB. OTU KOMaHAbl MHULMUPYET YCTPOMNCTBO CONPsixeHus. Pasaen aaetr Heo6xoaumble ce-
JEeHNA Mo yNpaBneHuto nepeaaden.

10.2 YpoBeHb 3HaKa

MpoTokon nepegayn AOMKEH HAYMHATLCA B COOTBETCTBUU C 6.3.1. CTpyKTypa 3Haka JoImkHa ObiTb B
cooTBeTCTBUM B 7.1 1 7.2, C UCNONb30BaHWEM NopsaKka KOAUMPOBAHUS, YCTAHOBMEHHOIO HavyamnbHbIM 3HAKOM
TS, a Takke GT, kak onpeaeneHo B 8.3. M kapTa, U YCTPONCTBO COMPSXKEHUSA AOSDKHbI UCNOSb30BaTh CUrHan
OLUMOKM 1 MOBTOPEHME 3HAKa B COOTBETCTBUM C 7.3.

Mpu ncnonb3oBaHum D = 64 yCTPONCTBO COMPSHKEHUSI AOIMKHO 0BecnevmMBaTs BPEMEHHYIO 3a4EPXKKY B
npeaenax He meHee 12 etu mexxay nepeaHuM PPOHTOM NOCNEAHEr0 NOYYEHHOr0 3HaKa U nepeaHuM PPOHTOM
3HakKa, OTNPaBreHHOro AN MHULUManusauum KoMaHabl.

Bait untepceiica TC,, ecnn oH npucytcteyetr B OTBeTe-Ha-BoccTtaHoBneHMe, KOAMPYET Yepes BO-
cemb GUTOB 3Ha4YeHWe Lenoro BpeMeHu oxmuaanus Wi, uckniovasa sHavenue ‘00°, 3ape3epBUPOBAHHOE AniA
ucnonb3osaxus B OyayLuem. Ecnin TC, OTCYTCTBYET, TO 3Ha4YEHUEM N0 ymonyaHuio asnaetca Wi = 10.

Fi
Bpemsi oxkugaHnus (cm. 7.2) formkHo ObiTe: WT = WI-960 -

10.3 CTpyKTypa KOMaHA U ux obpadoTka

10.3.1 MpuUHUUNBI

YCTPOWCTBO COMPSXKEHUS MHULIMUPYET KaXKAYl0 KOMaHAy, MoCkinasi ee 3aronoBok M3 nsatu GanTtos,
KOTOpbIN COOBLUAET KapTe, YTO HY>XHO AenaTtb. ObpaboTka KoMaHAbl NPOACIMKAETCA Nepeaayeli NePemMeHHOro
yucna 6anToB AaHHbLIX B O4HOM HaNpaBneHuu Noa ynpasneHneM npoueaypHbix 6anToB, NOCLINAEMbIX KAPTON.

MpeanonaraeTcs, YTO KapTe U YCTPOWUCTBY COMPSDKEHUSI M3BECTHO anpUOPHOE HamnpasreHne nepeaayn
Ansi Toro, Ytobbl pasnuyarb:

- KOMaHAbl Ansi nepefayn BXOAALMX AAHHBIX, Korga 6aiThl AaHHbIX BBOAATCS B KapTy BO BpeMmsi 06-
paboTtku, u

- KOMaHAbl AN nepefayn UCXoAALWMX AaHHbIX, korga GaiTbl AaHHLIX BIBOAATCA M3 KapTbl BO BPEMS
o6paboTku.

10.3.2 3arornoBOK KOMaHAbl

3aronoBok COCTOUT U3 nNsATK BanToB, 0603Ha4eHHbIX Kak CLA, INS, P1, P2 n P3. 3nayenus CLA, INS, P1
n P2 pomxHbl 6biTh, kKak onpegeneHo B UCO/M3K 7816-4:

- CLA obo3HayaeTr knacc koMaHabl. 3HadeHue ‘FF’ saBnserca owunbo4vHbIM (3ape3epBUMpPOBAHO Ansi
PPSS, cm. 6.3.1 1 9.2).

MpumMmevaHue — NCO/M3IK 7816-4 npumensieT ‘FF’ kak olumnbodHoe 3HaveHue ansa CLA,

- INS o60o3HauaeT ko kKoMaHAabl. 3Ha4eHus ‘6X’' n ‘9X’ apnaTca ownbouHbiMK ans INS;
- P1, P2 o6o3Ha4alor napameTpbl KOMaHAbI, HANPUMEP, CCbISIKY, 3aBEPLUAIOLLYIO KO, KOMaHAb;
- P3 koanpyet uncno GaiTos AaHHbIX, 0003Ha4eHHbIX oT D, A0 D,, kOTOpbIe A0MKHbI ObITL NepeaaHsi
BO Bpemsl 00paboTku KOMaHAbI:
- B KOMaHZle Ha nepefady BbIXOAHbIX AaHHbIX 6anT P3 = ‘00’ BBOAUT nepedavy AaHHbIX OT KapTbl,
cocroAwmx u3 256 6anTos;
- B KOMaHAe Ha nepefaqvy BXOAHbIX AaHHbIX 6anT P3 = ‘00’ BBOAUT OTCYTCTBUE NEpeaayn AAHHbIX.
10.3.3 MpoueaypHbie 6aNTbI
Mocne nepeaayun 3aronoBKa Kak CTPOKU U3 NMSTU 3HAKOB YCTPOWCTBO CONPSDKEHNA AOMKHO 0XXKMAATb 3HAK,
nepeaaloLwmii npoueaypHeii 6aiT. CyLlecTByioT Tpy TUNa npoueaypHbix 6aitos (M. Tabnuuy 11):
- eCcnu 3HayeHue paBHoO ‘60’, To ato0 — 6aint NULL. OH He 3anpawumBaeT HUKAKOro AENCTBUA HA Nnepeaaqy
JaHHbIX. YCTPOMCTBO CONPSKEHUSA AOMMKHO OXMAATh 3HAK, Nepeaalowuin npoueaypHblin 6anT;
- ecnu 3Ha4yeHue paHo ‘6X’ unu ‘9X’, ucknioyas ‘60’, To ato — 6ant SW1. OH He 3anpalumBaeT HUKaKoro
OelCTBUA Ha nepefadvy AaHHbIX. YCTPOMCTBO COMPSKEHUA AOMKHO OXXMAATb 3HaK, nepeaatowmn 6anTt SW2.
Ha 3HayeHue SW2 HeT orpaHuyeHui.
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MpumedaHune — NCO/MOIK 7816-4 npumeHsieT ‘B0’ Kak ouMBoYHOE 3HaYeHWe ans SW1, Tak xe kak u nioboe
3Ha4veHue, oTnuYHoe ot ‘'9X 1 ‘6X’;

- €CInu 3HaveHueM siBnaeTcs 3HadeHue INS, nckmovas ‘6X’ n ‘9X’, 1o 910 — Gaiit ACK. Bce octasumnecs
BaiiTbl AaHHbIX, eCnn Kakue-HMOYaL GaliThl ocTaloTes, 0603HauatoTes ot D, 40 D, 1 4OrmKHb ObITb NepeaaHbl
nocneaosaTensHo. [lanee yCTPONCTBO COMPSHKEHUS AOIMKHO 0XKMAATh 3HAK, NepeaatoLmii npoueaypHbIn 6ant;

- ecnu 3HadeHneM apnsietca «uckntovatowee UNW» ana ‘FF’ co 3HadeHnem INS, ucknioyan sHayeHus
'6X' 1 '9X’, T0 3710 — ACK 6ailT. TonbKko cneayoLmii 6aiT AaHHbIX, €CNK OH CYLLECTBYET, 0603Ha4yaeTca D, n
JOMKeH nepeaaBaTbes. [lanee yCTPOMCTBO CONPSHKEHUS AOMMKHO 0XKUAATh 3HAK, NepeaaloLuin NpoueaypHbIi
Banr;

- nobble Apyrne 3HavyeHusa ABnAKTCA OLNOOYHBLIMMN.

Tabnuya 11 — MNpouenypHele 6aiTbl

Bant 3HaueHune [HeiicTBMe Ha nepegavy AaHHbIX Cnepytowyuii 6aiT
NULL ‘60’ OTcyTcTBUE LENCTBUA MpoueaypHbIi 6ainT
SW1 ‘6X (#'60'), ‘OX OtcyTcTBME AeCTBUSA Bant SW2
ACK INS Bce ocTaBLunecs baiiThl faHHBIX (ecnu Kakue- MpoueaypHelii 6ant

HMByAb GaliTbl ocTanuce)
INS ® ‘FF’ CnegyroLmii GaiiT AaHHbIX (ecnu oH cywecTsyeT) | MNpoueaypHbIi 6aiT

MpumedaHue —Iepsble gBa naganusa MCO/MIK 7816-3 onpeaensnu ucnons3oBaHue AByX 3HayeHnit ACK
(a umeHHo «mckniovatowee UIN» sHadeHns INS ¢ ‘01’ n ‘FE’) ans Toro, 4Tobbl KOHTPONMPOBaTL HEPEKOMEHAyeMoe
ucnons3oBaHne KoHTakta C6 (cM. 5.1.1). 3TU ABa 3Ha4YEeHUA ABMAIOTCA HEPEKOMEHAYEMbIMU.

Mpu kaxxaoMm npoueaypHom GanTe KapTa MOXET NPOAOIKUTL KOMaHAY ¢ noMoLubto 6antos NULL unu
ACK nubo 3aBepLunTh ee ¢ nomoLbio bartos SW1, SW2, nubo He pearupoBarb Ha 3Ty komaHay (WT Gyaet
NPeBbILLEHO).

10.3.4 BaiTbl cocTOAHUA

Bantbl coctosHuin SW1, SW2 nokasbIBaloT COCTOSIHUE KapTbl B KOHLE KOMaHAbl. X 3HaYeHUs JOMmKHbI
ObITb, Kak onpeaenerdo B UCO/MOIK 7816-4.

Mpumevyanue — NCO/MOBK 7816-4 npumeHsieT wecTb 3HaveHnin SW1, SW2, onpeaenerHbix Ans T = 0 B npe-
Ablgywmx mganuax (MCO/MIK 7816-3:1989 u UICO/M3BK 7816-3:1997).

‘9000’ — koMaHAa BbINOMHEHA HOPMASILHO.

‘6E00’ — CLA He nogaepxmBaeTcs.

‘6D00’ — CLA noagaepxwmBaetcsi, HO INS He nporpaMMupyeTcst Unu OLMOOUHBIN.

‘6B00’ — CLA, INS nopgaepxmBatorcsi, HO P1, P2 HEKOpPEKTHBbI.

‘6700’ — CLA, INS, P1, P2 nogaepxuBatotcsi, HO P3 HekOppeKTeH.

‘6F00’ — KOoMaHAa He NOAAEPKMBAETCA, U HET TOUHOIO onpeaeneHns.

Mo onpeaenenuio komaHaa 3akaHumBaetca 12etu nocne nepeaHero hpoHTa 3Haka, nepegatoLero SW2.

11 NMporokon T = 1, nonyaynnekcHana nepegaya 6nokos

11.1 OGnacTb NPUMEHEHUA U NPUHLUNDbI

[laHHbIV pa3gen HaCTOSILLETO CTaHAapTa onpeaensieT CTPyKTypy M 06paGoTky komaHa npu nonyaynnekc-
HOW nepepaye 6nokoB. Bnok — 310 cTpoka GanToB, NnepeAaBaeMbIX B aCUHXPOHHBLIX 3HAKax. TN KOMaHAbI
MOXET MHMLIMMPOBATb M YCTPOWCTBO COMpPshKEHUA, U kapTa. Pasgen gaet HeoGxoaumble CBeAEHUA NO ynpas-
NEHUIo Nepeaayei JaHHbIX, B TOM YUCHe MO YNpaBneHMIo NOTOKaMN AaHHbIX, CLenneHuio 6110koB 1 ucnpas-
NEHNI0 OWMNBOK.

OCHOBHbIE XapaKTEPUCTUKU NPOTOKONA Nepeaaym creayioLme:

- NPOTOKON nepeaavyn Ha4YMHAETCA C nepsoro 6]10Ka, nepeagaHHoro yCTpOﬁCTBOM conpskeHuna. |_|p0TO-
KON nepeaavn NpoaoImMKaeTcs YepeaoBaHUEM Npasa Ha nepeaadvy bnoka;

- 6nok npeacraensier cobo HaMMEHbLUYIO €AMHULY AaHHbIX, KOTOPOW MOXHO oBmeHuBaTbcA. Bnok
AonycKkaerca ncnonb3oBarb ANA nepeaaydn:
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- OaHHbIX NPUIOXEHUS, ABHbIX AN NPOTOKONA;
- JaHHbIX ynpaBneHusi nepeaaqeii, Bkniovas od6paboTky oLumbok, BO3HUKAIOLMX NpKU Nepeaade;
- CTpyKTypa 6rioka no3BosIsSieT NPOBEPATL NONyYeHHbIN Orok 40 06paboTkn nepeaaHHbIX AaHHbIX.
[ns npoTokona npuMeHeH NpuHUmMn stanoHHow mogenu OSI. BaaumoaencTeus yepes rpaHuLbl ypoBHEN
cBefleHbl K MUHUMYMY. OnpeaeneHbl Cneayowme Tpu ypoBHS:
- hu3nyeckuin ypoBeHb o6ecrneunBaeT nepegadyy MOMEHTOB, OPraHM30BaHHbIX B @CUHXPOHHbLIE 3HaKW B
cooTBeTcTBUK C 11.2;
- YPOBEHb 3BEHA [aHHbIX BKMIOYAET B Ce0s1 3HAKOBLIN 1 GMOKOBbIA KOMMOHEHTI:
- 3HaKOBbIi KOMNOHEHT 06ecneynBaeT pacno3HaBaHue Havana u koHua 6noka B cootseTcTeum ¢ 11.5;
- BroKoBbI KOMMNOHEHT 0BecnevyneaeT obmeH 6nokamu B COOTBETCTBUM C 11.6;
- NpuKNagHoii yposeHb obpabaTbiBaeT KOMaHAbl, YTO Npeanonaraet 06MeH, No KpanHe mepe, eauHNY-
HbIMK Briokamu unu Lenovkamm G6rokoB B KaXKA0M HanpasneHuu.

11.2 CTpyKTypa 3HaKa

MpoTokon nepenavn AOMKEH HAYMHATLCS B COOTBETCTBMM € 6.3.1. CTpyKTypa 3HakKa fOmkHa ObITb B
COOTBETCTBUM € 7.1 1 7.2, C UCMONBL30OBAHUEM NOPSAAKA KOAUPOBAHUS, YCTAHOBMEHHOIO HavyarnbHbIM 3HAKOM
TS (cM. 8.1). CurHan ownBKkM 1 NOBTOPEHME 3Haka no 7.3 He cneayer npumeHATb. CyLIeCcTBYIOT ABa Tuna
pasrpaHnynTenbLHOro MHTepeana:

- CGT — character guard time (pasrpaHuuuTenbHbIN WHTEPBAN 3HakKa) — MUHWManbHOE BpPems
3a4epXKn Mexxay nepeaHuMmn poHTaMm ABYX NOCneaoBaTeribHbIX 3HAKOB B OAHOM HanpaefneHuu nepeaayu.
Ecnu N paeHo ot 0 go 254, To CGT = GT, kak onpegeneHo B 8.3. Ecnu N = 255, o CGT = 11 etu B 06oux
HanpaBneHusix nepegaqu;

- BGT — block guard time (pasrpaHuMuuTenbHbIA MHTEPBAN 610Ka) — MUHUMAanbHOE BPEMS 3a4€PXKKU
Mexay nepegHumMM POHTaMM ABYX MOCNeAoBaTenbHbIX 3HAKOB, MOCMAAHHbLIX B MNPOTMBOMOMOXKHBLIX
HanpaeneHusix. BGT = 12 etu.

MomumMo kopa ¢ obHapyxeHneM owmnbOK YETHOCTbL 3HaKa NO3BONSAET onpeaenuTb 6nok (cm. 11.3.4 u
11.4.4).

11.3 CrpykTypa 6noka

11.3.1 OOwme nonoxeHus
Kak nokaszaHo Ha pucyHke 17, 6rok COCTOUT M3 ABYX UK TPEX NONEN:
- nomns nporora, cocrosiero u3 Gaita ¢ agpecamu y3nos, 6anTta ynpasneHusa npoTokonom u Garra

ANWHBI,
- MHOPMAaLMOHHOIO nons, coaepxauero 6antol ot 0 o 254;
- MOns 3NMnora, COCTOSILLEro U3 OAHOIO Unn AByx GanTos..
Mone nporora (o653aTenLHOE) WHdopmaLmoHHoe none (HeobasaTenbHoe) Mone anunora (o6sa3aTtensHoe)
NAD PCB LEN INF LRC (1 6aiiT) unu
(1 Gaitt) | (1 6ait) | (1 6auT) (ot 0 go 254 Gaiitos) CRC (2 6aiita)

PucyHok 17 — CTpykTypa 6noka

Mpotokon nepeaayun onpeaenser Tpu TMNa 6510KOB:

- MH(OPMALMOHHBLIN 6nok (I-6nok) NpuMeHAIoT AnNS nepeaavn uHcdopmauum, npegHasHa4eHHON Ans
UCMONb30BaHUA NpUKNaaHbiM ypoBHeM. Kpome Toro, |-6nok nepegaer nonoXurensHOEe Unu oTpuLiatensHoe
noaTBepXaeHue npuema;

- 6nok rotoBHOCTU K npuemy (R-6nok) ucnonb3yior Ans nepeaaqu nonoXxuTernbHOro Unv oTpuLIaTenbLHOIo
noaTeepXaeHua npuema. B R-6noke nHopMaumoHHoe none A40MKHO OTCYTCTBOBATb;

- KOHTponupyiowmii 6nok (S-6nok) ucnonb3yioT AnA obmeHa ynpasnsiiowleid UHdOpPMauUen Mex-
Ay YCTPOMCTBOM conpskeHust u kapton. B S-6noke uH(pOpMauuoHHOE norye MOXeT NPUCYTCTBOBaTb B
3aBMCUMOCTU OT BbINONHAEMOW UM (PYHKLIMKM YNPaBIEeHUs.

NMpumevaHune — MNpu TakoM Nogxoae paspaboTKy ynpaBneHUs NPOTOKONIOM U MPUKIaAHLIX YacTeil MUKPOMpPO-
rpaMMel BO3MOXHO NPOBOAUTL HE3ABUCUMO APYr OT Apyra.
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11.3.2 lMone npornora

11.3.2.1 Baurt ¢ agpecamu y3noB (NAD)

Baiit ¢ agpecamun y3nos (NAD) no3sonser WAeHTUPUUMPOBATbL UCTOMHMK W npeanonaraemblii MyHKT
HasHayeHusi BoKa U MOXET UCNOMb30BaTLCA AN Pa3NMYEHUss MHOXKECTBEHHbIX MOTMYECKUX CBA3EN, KOraa
OHM cocyLuecTByiOT. 3HaueHnne ‘FF cuntaerca ownBoyHbiM. OHO 3ape3epBUMPOBaHO AN UCMONb30BAHUS B
Oyaywem B PPSS (cM. 6.3.1 1 9.2). Butbl ¢ 1 no 3 kogupyot agpec ucxogHoro ysna (SAD), 6utei ¢ 5no 7 —
agpec y3na HasHaveHnus (DAD). Butel 4 n 8 — HepekomeHayemble. Kapra gomkHa yctaHoBUTb uMx Ha 00.
YCTPONCTBO COMPSXKEHUS AOMKHO UX UTHOPUPOBATD.

MpumeyaHue — B nepebix ABYX usgaHusax MCO/M3K 7816-3 6uTel 4 u 8 Bbinv onpegeneHsl ANs ynpasneHns
HepeKoMeHyeMbIM UCTIONb3oBaHMeM KoHTakTa C6.

Ecnu agpecaumsa He npuMeHseTcs, TO 3HadeHusa agpecoB SAD u DAD aomkHbl ObiTb YCTAHOBMNEHDI
Ha 000. Jlioboe papyroe 3HaveHue Oanta NAD, rgpe SAD u DAD oguHakoBble, 3ape3epBUMpPOBAHO ANiS
“Cnonb30BaHuA B OyayLLem.

B nepsom 6noke, nOCLINAEMOM YCTPOWCTBOM conpsieHusi, Bant NAD porpkeH ycTaHaBnuBaTb
norn4eckylo cBAsb nyteM coyetaHus agpecos SAD u DAD. Mocnegyowme 6noku, B Kotopbix 6ant NAD
COAEMKMT Takylo e napy agpecos SAD u DAD, accoummpyoTCa C TOW e NOrnyeckon ceasbio. Opyrue no-
rmyeckue CBsi3u MOryT ObiTb YCTAHOBMEHbI B X04e 00MeHa uHpopMmaLumnein ¢ NOMOLLBIO APYrMX nap agpecos
SAD n DAD.

MpumedaHue — Hanpumep, 6roku, nocelniaeMble yCTPONCTBOM CONPSKEHUS, CO 3HAYeHUAMM X ANs SAD 1 y
ana DAD u Gnoku, nocbinaeMble KapToi, co 3HadeHunaMmn y ansa SAD u x gns DAD oTHOCATCA K NTOrMHeckoi ceAsu, 06o-
3Ha4YaeMol (X, y). BrNoku, nocbinaeMble YCTPOUCTBOM COMPSKEHUS, co 3Ha4eHnammn v gna SAD u w ana DAD u Gnoku,
nocelnaemele KapTow, co 3HadeHusamun w ansa SAD u v ana DAD oTHocATCs K APYrol Norndeckoin ceasm (v, w).

11.3.2.2 BaiT ynpaBneHus NpoTOKONOM

Bait ynpaeneHnus npotokorniom (PCB) nepepgaer uHdopmaumio, HEOOXoAMMYIO Ansi ynpaBreHus
nepegaven, u onpeaensert, apnserca nu 6nok 1-6nokomM, R-6nokom unu S-6rnokom.

B kaxgom I-6noke 6ut 8 6aita PCB ycTtaHaBnuBalotr B cocTosiHue 0, kak nokasaHo Ha pucyHke 18:

- 6uTt 7 xogmpyeT nopsakoBblii Homep N(S);

- Ut 6 — BUT yBENUYEeHUn Konu4ecTea AaHHbIX (M-6uT);

- 6uTtbl ¢ 5 No 1 3ape3epBUPOBAaHLI ANSA UCMONbL30BaHKUA B OyayLLEM U 40MKHbI ObITb YCTAHOBMEHBI HA 0.

0 but 7 butr 6 but 5 But 4 but 3 but 2 Bur 1
msb Isb

PucyHok 18 — KoaupoeaHnue |-6noka PCB

B kaxaom R-6noke 6utkl 8, 7 6arita PCB ycTraHaBnuBalioT B cOCTosiHMe 10, Kak NOKasaHo Ha pucyHke 19.
BuTbl ¢ 6 No 1 Mcnonb3yloT cneaylowmuM 06pasom:

- 0-N(R)-0000 osHauyaeT noaTeepxaeHue 6esowmboyHomn paborsl;

- 0-N(R)-0001 yka3biBaeT Ha OLUMOKY M3OLITOMHOTO KOAA UNKU OLUMOKY YETHOCTU 3HaKa;

- 0-N(R)-0010 ykasbiBaeT Ha aApyrue owmbku;

- BCE OCTalbHble 3HAaYEHUS 3ape3epPBUPOBaHbI ANS UCNONBb30BaHUA B OyayLueMm.

MpumeyaHue — 3HadyeHne N(R) yctaHaBnuBaer, nokasbiBaeT N R-6nok ownbky unu Het. buTel ¢ 4 no 1 MoryT
UrHOPMpOBaTLCS.

1 0 BuT 6 BuT 5 BuT 4 BuT 3 BuT 2 Bur 1
msb Isb

PucyHok 19 — KoguposaHue R-6noka PCB

B kaxqom S-6noke 6uthl 8, 7 6aiita PCB ycTaHaBnuBalot Ha 11, kak noka3aHo Ha pucyHke 20. Butbl ¢ 6
no 1 UCNonb3yioT cneaylowmM 06pasom:

- 000000 o3Hauaetr RESYNCH-3anpoc, a 100000 — RESYNCH-otBeT;

- 000001 osHauaert IFS-3anpoc, a 100001 — IFS-oTBeT;

- 000010 o3Hauaetr ABORT-3anpoc, a 100010 — ABORT-oTBeT;
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- 000011 o3HauaeT WTX-3anpoc, a 100011 — WTX-oTBeT;
- 100100 — He peKOMeHAYETCA UCMONb30BaTh;
- nioboe apyroe 3HavyeHue OUTOB 3ape3epPBMPOBAHO ANsi UCMONb30BaHMA B OyayLleM.

MpumevyaHune — But 6 aBnsetcs 6Gutom oTBETA.

! 1 But 6 But 5 Bur 4 But 3 But 2 Bur 1
msb Isb

PucyHok 20 — KogupoBaHue S-6rnoka PCB

11.3.2.3 Bawnt gnuHbl (LEN)

Bavt anuHbl (LEN) koaupyet yucno 6ainToB, NPUCYTCTBYIOLWMX B MHAOPMALMOHHOM none 6noka (cm.
Takke 11.4.2).

3HadveHune ‘00’ kogupyeT Honb: INF oTcyTCTBYET.

3HauveHua ot ‘01’ go ‘FE’ koaupytoT yncna ot 1 go 254: INF npucyTcTByeT.

3HaueHune ‘FF’ 3ape3epBMpOBaHO ANst UCNONbL30BaHMA B OyayLleM.

11.3.3 UHdopmMaunoHHoe nosne

Wcnonb3osaHue nHgpopmaumonHoro nona (INF) 3asucut ot Tuna 6noka.

Ecnu none INF npucytcrsyeT B |-6noke, TO OHO nepegaet MHPOPMaLUO NPUNOXEHUSA.

B R-6noke none INF gonxHo oTCyTCTBOBAaTb.

Ecnn none INF npucytctByeTr B S-06Mnoke, TO OHO nepeaaer MHAOPMAaLUKO, OTHOCALLYIOCA He K
MPUITOXKEHUIO:

- none INF gomkHO NpMCyTCTBOBATbL C €AMHCTBEHHbLIM BaiiToM B S-6noke, perynupytowem IFS nnn WTX;

- none INF pgormkHO OTCyTCTBOBaTb B S-Omnoke, ynpasBnsioweM npepbiBAHUEM LENOYKM OroKOB UK
BO30OHOBMNEHNEM CUHXPOHU3ALUN.

11.3.4 lMone anunora

MNone anunora nepepaet ko 6noka ¢ oGHapyxeHnem owmnbokK. [na npoTokona NPUMEHSIOT KOHTPOSb
nu60o npoaonbHbIM U30bITOUHbIM KOAOM (LRC), nnbo yuknuyecknm nsbbitouHbiM kogom (CRC).

LRC cocrtout u3 ogHoro 6Garrta. Ero 3HaueHue AOMKHO ObITb Takum, 4YTOObl pe3ynbTar BbINOMHEHUSA
onepauuun «uckniovawwiee UN» Hag sBcemu Gantamu 6noka ot NAD ao LRC 6bin HynesbIM. JTioBble apyrue
3HAYEHWS CHUTAIOTCA OLLUMOOYHBIMU.

CRC coctout u3 apyx 6arntoB. Mx 3HaueHus onpegeneHbl B MCO/M3K 13239.

11.4 MapameTpbl NpoTOKONa

11.4.1 CneundmnyHblie 6anTbl MHTEpdenca gna nporokona T=1

OnpeaeneHbl TpU cneunduyHbix 6arta nHtepderica: nepsbin TA ana T=1, nepebii TBAna T =1 u
nepsbii TC ana T =1 (cMm. 8.2.3). OHKM NCNONb3YIOTCA ANA YCTAHOBKM NapaMeTpPOB MPOTOKONA B 3HAYEHUSAX
HE N0 YMOMYaHuIo.

11.4.2 Pasmepbl MH(POPMALIMOHHbIX NONen

IFSC — makcumanbHasa AnnHa MHOPMAaLUMOHHOTO Nons 6roKoB, KOTOPbIE MOTYT ObiTb MPUHATLI KAPTON.
HavanbHoe 3HaueHne IFSC yctaHaenuBaeT nepsbii 6ant TA ana T = 1, ecnn OH uMeeTcs. 3HadYeHue no
ymonyaHuio — 32.

IFSD — makcumanbHaa AnumHa UHMOPMAaLMOHHOTO nons GnokoB, KOTOPblE MOryT ObiTb NPUHATHI
YCTPOWCTBOM conpsbkeHusa. HayanbHoe 3HaveHune IFSD — 32.

MNpu 3anycke npotokona nepegaun IFSC n IFSD nHuymnanuaupytor. B xoge nportokona IFSC u IFSD
MOTYT perynupoBartbcsl ¢ nomoLlsto 6nokoe S(IFS-3anpoc) u S(IFS-oteer), rae none INF coctout ns ogHoro
Gaiita, umenyemoro IFS. B no6om cniyqae nepsoiin 6aiit TA ansa T = 1 u Gantbl IFS gomkHbl KOAgMPOBaTHEA
cneayowmm o6pasomM:

- 3HayeHus ‘00’ u ‘FF’ 3ape3epBMpOBaHbl 4Nst UCMONBL30BaHUA B GyayLiem;

- 3HauveHus ot ‘01’ go ‘FE’ kogupytot uncna ot 1 go 254.

MpumevyaHue 1 — HacToAWwUM cTaHAAPTOM pekoMeHAoBaHo 3HadeHune ans INF — He MeHee ‘20

MpumMmevyaHue 2 — Paamep Grnoka — cymMMapHoe uncno GaiToB, NpUCYTCTBYIOLMX B Mofe nporora, UHGop-
MaL¥oHHOM More 1 none anunora. MakcuManbHblii pasmep Grioka paBeH IFS nntoc YeTkipe Uy NsiTb, B 3aBUCKMOCTM OT
ANWHBI snustora.
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11.4.3 Bpems oxugaHus
Mo onpepeneHnto CWT — mMakcumasibHOe BpeMs 3afepXKu Mexay nepegHumu qpoHTamun aAByX
nocnegoBatesibHbIX 3HAKOB B 6/10ke (CM. pUCYHOK 21). MUHUMaibHOe BpeMs 3afepXKn — 3T0 (cm. 11.2).

MpuMmeuyaHne — Ecnm cywecTByeT noteHuuanbHas owmnbka B gimie, CWT MOXHO MCMNo/ib30BaThb A/ pacnos-
HaBaHus KoHUa 6/10kKa.

3Hak 6/10ka CnepfyloLmii 3HaK Toro xe 6noka

PrcyHok 21 — Bpewms oxuaaHus 3Haka B npefenax 61oka

BuTbl ¢ 4 no 1 nepsoro 6aiita TB gna T = 1 kogupytoT CWI oT Hyns fo natHaguatn. 3HadeHne CWI no
ymonyanmio — 13. Bpems oxumganna CWT BbluMCsAOT Ha ocHoBe ynciia CWI no cnegyrouwein doopmyne:

CWT=(1 +2CN) etu.
CnepoBaTesibHO, MUHUMasIbHOe 3HadyeHne CWT = 12 etu.

Mo onpegeneHnto BWT — MakcumasibHOe Bpemsi 3afiepXku Mexgy nepefHuM (OpoHTOM MocnefHero
3HaKa 6710ka, NOJSIYYEHHOro kapTol, U nepefHUM (PPOHTOM MEPBOrO 3Haka creayoliero 610ka, NOCAaHHOrO
KapToii (cMm. pucyHok 22). BWT ncnonb3ytoT 415 BbISB/IEHUS Hepearnpytoweid kapTbl. MUHUMabHan 3agepxka
paBHa BGT (cm. 11.2).

MocnepHuii 3Hak 6r1oka, MocnepHuii 3Hak cneaytollero 610ka,
NOCNAHHOrO YCTPOWCTBOM COMPSKEHUSI NOCNAaHHOro KapToi

PucyHok 22 — Bpemsi oxugaHusa 61oka

BuTbl ¢ 8 no 5 nepsoro 6Gavita TB gns T = 1 kogupytoT BWI oT Hyns go gesatn. 3HadyeHus ot ‘A’ go ‘F
3ape3epBupoBaHbl A8 UCMONb30BaHMA B byayuieM. 3HadyeHne BWI no ymonuaHuio — 4. BW T BbIUMCIAOT Ha
OCHOBe uuncria BWI no cneaytouleli coopmyne:

Fd
BWT= lletu + 2BN) — =

11.4.4 WN36bITOYHbIN KOA,

But 1 nepsoro 6aiita TC gna T = 1 ykasbiBaeT Ha Kog, C 06HapyXeHWeM OLIMOOK, KOTOpbIA cnepyet
NPUMEHSATb:

- CRC, ecnn 6uT 1yctaHoBneH Ha 1;

- LRC (3HayeHue no ymonyaHuio), ecnu 6ut 1yctaHosneH Ha 0.

BuTbl ¢ 8 no 2 nepsoro 6aitta TC 3ape3epBUpPOBaHbl A5 UCMONb30BaHUA B OyAyLWEeM W OOMKHbI ObiTb
ycTtaHoBneHbl Ha 0.
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11.5 ®yHKUMOHUPOBAHUE 3HAKOBOIO KOMNOHEHTA HA YPOBHE 3BEHA AaHHbIX

B Hauyane npoTtokona nepegayu Nnpaso nepeaayn NPUHaANEXUT YCTPONCTBY CONPSDKEHUSA. ACUHXPOHHbIE
3HaKuM BCeraa crpynnmpoBaHbl B Broku.

Mocne Toro kak KapTom unm yCTpoMCTBOM CONPsiXeHns Obin nocnaH 6nok, oTnpaBUTENb NEPEKIIIOYAETCA B
pexxum npuema. locne Toro Kak KapTon Unu yCTPOMCTBOM CONpskeHMs Obin nony4veH 6rnok, COOTBETCTBYIOLLNI
yucny 6anToB, KOAMPOBAHHLIX B OalTe ANKWHLI, NPABO Nepeaaqy NepexoaunT K Nonyyarento.

11.6 PYHKLMOHUPOBAHUE OSIOKOBOro KOMMOHEHTA Ha YPOBHE 3B€HA AaHHbIX

11.6.1 O603HaYeHUA 6nokoB

B onncaHusix npoTokona nepegayn MCnonb3yoT creayiowme broku.

I-6nokn 0603HauaTCs crnegyowmum 06pa3om:

IIN(S), M] — I-6nok, rae N(S) — nopaakoBbiii Homep 6noka, M — OuT yBenMuyeHus: KonmyecTea gaHHbIX
(cm. 11.6.2.2);

N.(S), N,(S) — nopsinkoBble Homepa |-6rnokoB., rae MHAEKChl a u b cnyxar Ansa pasnuueHust NCTOUHMKOB
AunB.

R-6nokn 0603HavatotTca cneayowmm o6pasom:

R[N(R)] — R-6nok, rae N(R) — Homep oxugaemoro |-6noka.

S-6noku 0603HavalTCa cneayowmmM o6pasom:

S(RESYNCH-3anpoc) — S-6nok, 3anpalumsaroLmii BO30GHOBNEHNE CUHXPOHU3ALNN;

S(RESYNCH-oTBeT) — S-0n0K, noareep>xaaoLmin B0306HOBNEHNE CUHXPOHU3ALMMK;

S(IFS-3anpoc) — S-6nok, npeanaratroLmii MakCuMarbHbIA pazMep MHOPMAaLMOHHOTO MONs;

S(IFS-oTBET) — S-6nok, noaTeepxaatowwun IFS;

S(ABORT-3anpoc) — S-6nok, 3anpaluvBatoLLuii NpepbiBaHe LENOYKN BrnoKoB;

S(ABORT-o0TBET) — S-6Nn0K, NOATBEPXAAIOLLMI NPEPLIBAHME LIENOYKKU OrOKOB;

S(WTX-3anpoc) — S-6nok, 3anpalunBaroLuii NpoaneHne BPEMEHU OKUAAHUS;

S(WTX-oTBeT) — S-6n0K, NogTBEPKAAOLWMIA NPOATNIEHNE BPEMEHU OXUAAHUS;

S(Owmbka cocrosiHusa VPP) — S-6nok, coobyatouii kapte 06 owmbke coctosHus VPP.

Bnoku S(IFS . . .) u S(WTX . . .) cogepxat nons INF, kogupoBaHue KOTOpbIX ONpeaenaeTca npasunaMmm
3n4no11.6.23.

11.6.2 Be3owunbo4yHan paboTta

11.6.2.1 OOwme npoueaypbl

B Havane npoTokona nepegayu nepsbii GOK, NOCbINAaeMbI YCTPOWCTBOM COMNPSKEHUS KapTe, JOMMKEH
ObITb NN60 |-, NM60 S-6noKoM.

Mocne Toro kak 6nok (I-, R- unu S-6nok) 6bin otocnaH, 40 Ha4Yana nepegayu cnegyowero 6noka gomk-
HO ObITb NONYYEHO NOATBEPXAEHMUE NPUEMa, KaKk ONUCAHO HUXeE.

Kaxkgbivi 1-6rok Hecet cBov nopsakoBbiin HoMep N(S). I-6noku, nockinaemMble YCTPOMCTBOM CONPSKEHUSA,
1 [-6noku, nocbinaemble KApTON, NOACUMTHLIBAIOT HE3AaBUCUMO Apyr oT Apyra. Homep N(S) noacunTbiBaeTcsa no
MOZYMIo 2 U Koaupyetca ogHum Gutom. Mpu 3anycke npoTokona unu nocrne BO30GHOBNEHUSI CUHXPOHU3 ALK
HayanbHoe 3HadyeHue N(S) = 0, panee 3HaveHusa N(S) uepeayoTcs NOCNE NOChINKK Ka)aoro I-6noka.

Kaxxgbii R-6nok HeceT Homep N(R), koTopbIii npeactaBnsier cobon nopsaakobin Homep N(S) cneayto-
wero oxugaemoro I-6noka. Mpu 6e3owmbouHON pabote R-6rnoku Mcnonb3yloT agna cuennenusa us |-nokos
(cm. 11.6.2.2).

Mpuem nocnaHHoro I-6noka NoaATBEPXKAAETCS NONyYEHUEM:

- nubo I-6noka, rae Homep N(S) otnuyaetca ot Homepa N(S) nony4yeHHOro nepeg HuUM I-6noka;

- nubo R-6noka, rae Homep N(R) otnunyaerca ot Homepa N(S) nocnaHHoro |-6noka (cm. npasuno 2.2 B
11.6.2.3).

S-0nok He HeceT HMKakoro Homepa. Bnok S(... 3anpoc) He HeceT noaTeepxaeHus npuema. Bnok
S(... oTBET) NoaTBEPXKAAET NpMUeM 6noka S(... 3anpoc).

11.6.2.2 CuenneHune

C nomowbio PYHKLMKU CLENSTEHNSA YCTPOWUCTBO CONPSXKEHUA MU KapTa MOryT nepeaasatb MHOpMaLUuio
(aaHHble npunoxxeHust) anuHon 6onee Yem IFSC unu IFSD. Ecnu ycTpONCTBO CONPSXKEHMA UNKN KapTa AOMK-
Hbl Nepeaatb UHopmaymio, no AnvHe npesbiwarowyto IFSD unu IFSC cooTBETCTBEHHO, TO TOT UK APYron
OOIMKEH pas3genuTb MHGOpMaUUMIo Ha NOpUUKU ANWMHOW MeHbluie unu pasHon IFSD wnu IFSC u nocbinatb
KaXxgyto nopumio B Bnoke, Ucnonb3ysi OyHKUMIO CUENNEHUS.

DYHKUMA CLUENNeHnsa nokazaHa Ha PUCYHKe 23.
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[aHHble  NpUao  KeHus nepesaloTcs CeyowmM 06pasom
P [aHHble E p npuno E p XKEeHUs E
10.9 11,1 1(0,0) WHTepdpeiic
P: Mponor P E p E
E 3nunor
R(2) 1(0,0)

PuncyHoK 23 — DyHKUMA cuenneHns

Cuennexune n3 1-6nokos ynpasnsetrca M-6utom B 6aiite PCB. 3HayeHne M-6uta ykasbiBaeT Ha COCTOS-
Hve 1-6noka cneayowmnm o6pas3om:

- ecnu 6ut M = 1, To I-6n10K NpyBsi3aH K cneaytoLemy 610Ky, KOTOPbI AOMKEH 6biTb 1-6/10KOM;

- ecnim 6uT M = 0, To |-6110K He NpuBA3aH K creayowemy 6/10Ky.

Ecnn nonyyatens 6e30WMG04YHO NpUHMMAET |-6/10K yBENMUEHUST KONMYECTBA AaHHbIX, TO OH MocbliaeTt
6nok R[N(R)], rae Homep N(R) paBeH Homepy N(S) oxnaaemoro 1-6s0ka.

MpumeuaHne — B npegenax uenoykn MOXHO ncnonb3osatb |-6no0ku ¢ 6aiitom LEN = ‘00’ (cm. cueHapwuii 7 B
npunoxexun A).

11.6.2.3 MpaBuna npoTokona Ansa 6e30WwWn604HON paboTbl

Mpasuno 1 — YCTPOINCTBO COMPSHKEHUS nocblnaeT nepsbii 610k — Nnbo |-610k ¢ Homepom N(S) = 0,
0603HavaembIin kak (0, M), nmb6o S-6n0k.

MpaBuno 2.1 — rMMpuem 6noka I[NAS), 0], nocnaHHOro WUCTOYHMKOM A, noaTBepxpaeTcs 6/0KoM
I[[NKS), M], nocnaHHbIM MCTOYHMKOM B onA nepefayun [aHHbIX MPUIOXKEHWUS W yKasaHUs Ha FOTOBHOCTb K
npuemy criegytouiero |-610ka oT UCTOYHMKA A.

MpaBuno 2.2 — Mpuem 610ka I[N&S), 1], nocnaHHoOro nctouHMkom A, noarsepxaaetcs 6:1o0kom R[NHR)]
[roe Homep NHR) He paseH Homepy N&S)], NocnaHHbIM UCTOYHMKOM B ANns ykasaHus Ha TO, Y4TO MOYYEHHbI
6710K 6bl/1 6€30WNMO0YHBIM, M HA TOTOBHOCTb K Mpuemy cregytouwero |-61oka oT MCTOYHUKA A.

MpnmeyaHne — CuensnieHne BO3MOXHO OAHOBPEMEHHO TO/bKO B OfHOM Harnpas/ieHUN.

Mpasuno 3 — Ecnn ana o6paboTkn TONMLKO YTO nosyyeHHoro |-6noka kapte TpebyeTcs Bpems 6onee
yem BWT, To oHa nocbinaet 6nok S(WTX-3anpoc), rae none INF nepefaet eANHCTBEHHbIN 6aiT, KoampyoLwnii
[ABOWYHBI LEeNOYNCAEHHBIA MHOXWUTENb 3HaYeHnss BWT. YCTpO/CTBO CONPSXXeHNs A0/KHO NOATBEPAUTL Mpu-
em 61okom S(WTX-OTBeT) ¢ Takum xe nonem INF.

MpepocTaBfieHHOE BpeMs HauyvHaeTcs Ha nepegHem (poHTe nocnefHero 3Haka 6s0Kka S(WTX-OTBeT).

Mpasuno 4 — Kapta nocbinaet 6510k S(IFS-3anpoc) 415 ykazaHus HoBoro pasmepa IFSC, KoTopbiii oHa
MOXET NoAfepXnBaTb. YCTPOWCTBO COMPSKEHMS AO/DKHO NOATBEpAUTbL npuem 6n1okoM S(IFS-OTBeT) ¢ Takum
e nonem INF. YCTPOIACTBO COMNPSHKEHMS OLEHMBAET HOBbIN pa3mep IFSC kak npaBu/bHbI 40 TeX Nop, noka
apyroii pasmep IFSC He 6yaeT ykasaH ewe ogHum 61okom S(IFS-3anpoc).

YcTpoiicTBo conpshkeHns nocbinaeT 610k S(IFS-3anpoc) ans ykasaHus HoBoro pasmepa IFSD, koTopblii
OHO MOXET nopgaepxveatb. Kapta gomkHa noarsepantb npvem 6nokom S(IFS-OTBeT) ¢ Takum xe nonem INF.
KapTa oueHvnBaeT HOBbIi pasmep IFSD kak npaBusbHbIA A0 Tex nop, noka gpyroli pasmep IFSD He 6yget
ykasaH eule ogHum 610kom S(IFS-3anpoc).

KoanposaHue pasmepos IFSC n IFSD B none INF — B cooTBetcTBUn € 11.4.2.

Mpasuno 5— Ha cuennexue ykasbiBaet M-6uT, Torga I[N(S), 0] — He uenoyeyHblii 610K AWM NocnegHui
6nok uenouky; I[N(S), 1] — yacTb uenouku, v 3a 3TUM 6/IOKOM [JO/DKEH C/efoBaTb, MO MEHbLUE/ Mepe, OauH
CBSA3aHHbI/ C HUM GIOK.

Bnok R[N(R)] 3anpawwuBaeT nepegadvy cnegytouiero uenoyeyHoro Il-6noka I[N(S) = N(R), ...] wu
noATBepXaaeT npuemM Mnoslyd4eHHoro uenodeyHoro I-6n1oka I[HE N(R), 1].
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11.6.3 O6paboTka owndoK

11.6.3.1 Own6kKK, OOHapyXMBaeMble NPUEMHUKOM

3apavamu Gr10KOBOro KOMMOHEHTA SIBMAIOTCA: Nepeaaya 6rnokoB, BbisiBNieHMe OLWMOOK nepeaayn u ove-
peaHocTu, 06paboTka oLumMboK Takoro poga n BO30OHOBNEHME CUHXPOHU3aLUMK NPOTOKONa nepeaayn. bnoko-
Bblil KOMMOHEHT YPOBHS 3BEHA J1aHHBIX A0MKeH BbITb cnocobeH obpabarbiBaTh crneayioLme oLMGKK:

- npeBbilleHne BWT — kapTta He NOCbINaeT HMKAKoro 3Haka B npefenax yCTaHOBMEHHOTO BPEMEHU
3aEPXKKH;

- npuem Hepa3speLueHHoro 6rnoka. Hanpumep:

- C oLumbKomn(amm) YETHOCTH 3HaKa(oB);

- C OLIMOKOM, BLISIBNISIEMOM MO U3OLITOYHOMY KOAY;

- C HegencrBuTenbHbiM 6anTom PCB (BCneacTBMe HEU3BECTHOIO KOAUPOBAHUS);

- C HepeuncTBuTEnNbHbIM Gaiitom LEN (u3-3a owmbku nepegaum nu6éo HECOBMECTUMOCTU C TUMOM
6noka unu ¢ paamepom IFSC unm IFSD);

- € noTepel CMHXPOHU3aLUM U3-3a HECOMNIAaCOBaHHOCTM pa3Mepa Gnoka U 3HaYEHUs, YKa3biBaeMoro
baiitom LEN;

- NMpU HEYAAa4yHOW NOMbITKE MOMY4YUTb COOTBETCTBYIOWMI ONOK S(... OTBET) Mocne nochinku Groka
S(... 3anpoc).

B0306GHOBNEHME CUMHXPOHU3ALMKU NPOTOKONA MOXET ObiTb NPEANPUHATO HA TPEX MocnefoBaTenbHbIX
cryneHax. Ecnv Ha ogHOM CTyneHu NonbITka He MPUMBOAUT K yCnexy, TO NPo6yIOT CReayloLylo CTyNeHb.

[na ycTponcTea COnpsbkeHUA 3TU TPU CTYNEHU NpeacTasnaioT coboii cneaylowee:

- NOBTOPHYIO nepeaayy GrnoKos;

- ucnonb3oBanue brnoka S(RESYNCH-3anpoc);

- BOCCTAHOBIIEHUE UMW A€AaKTUBALMIO KAPTLI.

[nsa kapTbl TPEMSA CTYNEHAMM ABNAIOTCA:

- MOBTOPHas nepeaava 6nokos;

- ucnonb3oBaHue 6noka S(RESYNCH-otBeT);

- OTCYTCTBME BO3JEWCTBUA CO CTOPOHbI YCTPOWCTBA conpskeHus, 6Ge3 Hero kapta nepecraer
pearmpoBarb.

11.6.3.2 Mpasuna nporokona Ana o6pacoTkn ownoboK

MpaBuno 6 — Bnok S(RESYNCH-3anpoc) MoxeT ObiTb NOCNaH TONbKO YCTPOWCTBOM COMPSDKEHUS C
Lenbio BO30GHOBMNEHUS CUHXPOHM3aLMK M MHULMUPOBaHWUKM BO3BpaTa napameTpoB CBsI3W NPOTOKOra nepeaaqu
K MX Ha4YamnbHbIM 3HAYEHUSAM.

MpaBuno 6.1 — Korga npuemHuk OOHapPY>XMBAET MOTEPI0 CMHXPOHM3aLuM, TO MPaBO nepefayun
BO3BPALLAETCA K NPUEMHUKY, €CNu curHan Ha 1/O OTCYTCTBYET B TEYEHME BPEMEHU, NPEBLILLAIOLLETO GonbLuee
s CWT unm BGT.

MpaBuno 6.2 — Ha 6nok S(RESYNCH-3anpoc) kapTta gomkHa oteeTuTe 6riokom S(RESYNCH-oTBeT).

MpaBuno 6.3 — Mocne nony4eHusa ycTponcTBoM conpsbkeHusi 6noka S(RESYNCH-oTBeT) npoTokon
nepesaqvm UHULIMUPYETCS.

MpaBuno 6.4 — lNocne TOro Kak MakCMMyM Tpu pasa noapsad YCTPOWUCTBY COMPSDKEHWUA HE yaaeTcs
OOCTUTHYTb NpeanonaraemMoro BO306GHOBNEHUA CUHXPOHKU3aLUMKM nMyTeM nockinku 6noka S(RESYNCH-3anpoc),
OHO NpUMeHsieT NGO BOCCTAHOBNEHWUE KapThl, MO0 AeakTUBALMIO.

MpaBuno 6.5 — Ecnu nonyyeH 6nok S(RESYNCH-3anpoc), TO OTOCNaHHbii nepea HuM Onok
paccMmaTpuBaeTCst Kak Hemnosy4YeHHbIi.

MpaBuno 7.1 —Ecnu 6einnocnax [-6nok u nonyyeH HepaspeLueHHbI 60K U NpOUCXoauT NPEBbILLIEHUE
BWT (no OTHOLUEHMIO K YCTPOMCTBY COMPSKEHMS), TO MoCbinaercs R-6nok, KOTOpbI 3anpaluMBaeT CBOUM
HoMmepom N(R) oxuaaemsiii I-6nok ¢ Homepom N(S) = N(R).

MpaBuno 7.2 — Ecnu 6bin nocnaH R-6nok v nonyyeH HepaspelleHHbIn Grok unm npoucxoaut
npesbieHne BWT (N0 OTHOLLEHUIO K YCTPOMCTBY COMpPsikeHus), TO 9TOT R-Bnok nepenaerca NOBTOPHO.

MpaBuno 7.3 — Ecnu 6bin nocrnaH 6nok S(... 3anpoc) U NONy4YeHHbI OTBET HE SABMAETCS GnokoMm
S(... oTBeT) UnK Npoucxoaut npesbileHne BWT (TONBKO NO OTHOLLEHWUIO K YCTPOMCTBY COMpPsXKeHUsT), To 6ok
S(... 3anpoc) nepenaercsi NOBTOPHO.

Ecnu 6bin nocnan 6nok S(... OTBET) U NONy4YeH HepaspeLleHHbIn Bnok unu NPoNCXoauT NpeBbILLEHUE
BWT (TONbKO NO OTHOLLEHMIO K YCTPOMCTBY COMPSXKEHUST), TO nockinaercs R-6nok.

MpaBuno 7.4.1 — B Havyane npoTokona nepegayu, nocne 6Ge3ycnelHow MOnbITKU MONy4YuTb
6e30LuMBO0YHLIN 60K, YCTPOICTBO CONPSIXKEHUA NPEANPUHUMAET MaKCUMYM eLLE ABE NONbITKU noapsa nepes
BOCCTAHOBMEHWEM UNU JeaKTUBaLMUEN KapThbl.
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Mpasuno 7.4.2 — B xoae npoToKkona, €Cnu YCTPOMCTBO CONPSXKEHUsI TEpnNUT Heyaady B NOMbITKE
nony4nTb 6e30MBoYHLIA BroK, OHO NPeANPUHUMAET MaKCUMYM eLue ABE NOMbITKU NOAPAA nepea NOCLINIKOW
6noka S(RESYNCH-3anpoc).

Mpasuno 7.4.3 — Ecnu kapte He yaaercsi NPUHATL 6e30wnboqHbIiN OroK nocne BTOPOW NOMbITKU
noapsA4, To OHA OCTAeTCs B PeXUMe npuema.

MpaBuno 7.5 — Ha nonyyeHue Hepa3peLLeHHOro nepsoro 6noka kapra pearmpyer nocbinkon 6rnoka
R(0).

MpaBuno 7.6 — Ecnu Ha nepsbiii 650K, NOCNAHHLIA YCTPOWCTBOM COMNPSDKEHUSA, HE NPUXOAUT OTBET B
npeaenax spemexdn BWT, To yCTPOWCTBO conpsixeHus nocbinaet 6nok R(0).

MpaBuno 8 — Ecnu kapta nocbinaetr 6nok S(IFS-3anpoc), a nony4aer HepaspeLeHHbIl Onok, To oHa
NOBTOPHO NepeaaeT MakcMmyMm eLle oauH bnok S(IFS-3anpoc) ansa Toro, 4To6bl AOOUTLCA NoNy4eHns 6noka
S(IFS-otBeT). Nocne BTOPOW HEYAAYHON NOMNBbITKM KapTa OCTAeTCcs B pexnme npuema.

MpaBuno 9 — [lpepbiBaHME LIENOYKM ONOKOB MOXET OblTb MHMLMUPOBAHO NWUGO OTNpaBuUTENEM,
nmbo nonyvatenem Uenodku ¢ NoMoLlbio nockinku 6rnoka S(ABORT-3anpoc), B OTBET Ha KOTOPbIA AOSDKEH
noctynutb 6nok S(ABORT-0TBET), Nocne 4Yero Moxet ObiTb nocnaH R-610k B 3aBUCUMOCTH OT TOrO, €CTb 1
HeobX0AMMOCTb BO3BPaTUTL NPABO NOCLINATb.

MpumedaHne — MNpepbiBaHue cLENNeHUs MOXKET NMPOU3ONTU N3-3a8 HEUCNPABHOCTEN KapTbl PU3UHeCcKOro xa-
pakTepa, Hanpumep u3-3a c60a NamsaTH.

12 Mepepaya napbl KOMaHJa-oTBET

12.1 EanHMua AaHHBIX NPOTOKOMA NPUITOXEeHUs

12.1.1 Napa komaHaa-oTBET

EfQWHMUEl AaHHBIX NPOTOKOMa NpusioXxeHus aensetcs nubo komanaHbii APDU, nu6o oteeTHbIin APDU.
Lar B npoTokone nepegayn COCTOMT M3 nepeaayn komangHoro APDU, o6paboTtku ero B nosnyqatene u
Bo3Bpara oTBeTHoro APDU. Takas napa APDU Ha3sbiBaeTcs napont KOMaHAa-0TBET.

Kak nokasaHo Ha pucyHke 24, kaxablii koMaHAHbIN APDU, onpeaeneHHbli B HAacTOSILLEM CTaHaapTe,
COCTOUT U3:

- 00s13aTenbHOro 3aronoBka U3 Yetbipex 6anTos, 0603Ha4eHHbIX kak CLA INS P1 P2;

- YCNOBHOTO Tena nepemMeHHON AMWHbI.

3aronoBok KoMaHabl Teno komanabl

CLAINS P1 P2 [Mone L ] [Mone aaHHbIX] [Mone L]

PucyHok 24 — CTpykTypa komaHgHoro APDU

Kak nokasaHo Ha pucyHke 25, kaxablii OTBETHbLIN APDU, onpeaeneHHblil B HaCTosILLEM CTaHaapre, Co-
CTOMT U3:

- YCNOBHOTO Tena nepemMeHHON AMWHbI;

- obsizaTenbHOro 3asepLuUTENs U3 AByx 6aiiToB, 0603HaYeHHbIX kak SW1 SW2 1 koampyioLmx cocTost-
HUe nomny4varens nocne o6paboTku KOMaHAbI.

Teno oTBeTa 3aBeplmTens oTBETa

[Mone aaHHbIX] SW1 SW2

PucyHok 25 — CtpykTtypa otBeTHoro APDU

3HaueHus 3aronoBka KOMaHAbl U 3aBEpLUMTENS OTBETA AOMKHbI ObiThb, kKak onpegeneHo B MCO/M3K
7816-4. Ecnu onepauus npepbiBaeTcs, TO kapTa nepecraer pearuposartb. OfHAKO €Cnu BO3HUKAET OTBETHLIN

APDU, 10 Teno oTeeta AOMKHO OTCYTCTBOBaTh U SW1 SW2 A0mKHbI NOKa3biBaTb OLUMOKY.
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12.1.2 lMNMona paHHbIX B Nape KOMaHAa-oTBeT

Kaxxgas napa komaHga-oTBET MOXET coAepxXaTb B cebe none AaHHbIX KOMaHAbl W/unu none AaHHbIX
oTBeTa:

- N,—uucno GaitTos B nosie AaHHbIX koMaHabl. Ecnu N = 0, To none L npucyTCTByeT ANs KOAUPOBaHUS
N_ v none AaHHbIX KOMaHAbI COCTOUT M3 nocrnepoBarenbHbix 6antos N. Ecnu N, = 0, To u none L, u none
OaHHbIX KOMaHAbl OTCYTCTBYET;

- N, — makcumasnbHoe 4ucrno GaitToB, oXuaaemblx B none gaHHbIX oteeta. Ecnm N = 0, To none L
npucyTcTeyeT Ans koamposanua N. Ecnn N, = 0, To none L, otcyTcTeyerT;

- N.— uucrio GaitToB B none AaHHbIX otBeTa. N AomkHO ObiTb OT Hynsa Ao N,. Ecnu N, = 0, To none
OaHHbIX OTBETA OTCYTCTBYET.

Cnyyan 1 —N_=N_=0. KomaHngHbiit APDU coctouT 13 3aronoeka, nons L, Nons AaHHbIX KOMaHAbl, a
none L_ otcytctyeT. OTBETHBLIN APDU COCTOMUT M3 3aBepLUMTENS, a nore AaHHbIX OTBETa OTCYTCTBYET.

Cnyvait 2 —N_=0, N_= 0. KomaHaHblii APDU coctouT 13 3aronoska v nons L. Mone L v none AaHHbIx
KOMaHZbl oTcyTCTBYHOT. OTBETHBIN APDU COCTOMT 13 NONS AaHHbIX OTBETa U 3aBepLuMTenS.

Cnyyvaint 3— N_= 0, N. = 0. KomaHaHbIi# APDU cocTouT U3 3aronoska, nons L 1 nons AaHHbIX KOMaHAbI,
anone L, otcytcteyet. OTBeTHbIN APDU cOCTOMT M3 3aBepLUMUTENS, a nose AaHHbIX OTBETa OTCYTCTBYET.

Cnyyait 4 — N_= 0, N_ = 0. KomaHaHblid APDU cocTouT 13 3aromnoBka, nons L, nonsi AaHHbIX kKOMaHbl
1 nons Le. OTeeTHbIn APDU cocTtonT 13 nonst 4aHHbIX OTBETA U 3aBepLUMTENS.

B Tabnuue 12 cyMMUPOBaHbI YETLIPE BO3MOXHbIX CllyYast Napbl KOMaH4a-OTBET.

Tabnunuya 12 — Nons gaHHbIX B Nape KoOMaHAa-oTBeT

Cnyvan 1 [Mone AaHHbIX KOMaHAbl OTCYTCTBYET Mone AaHHbIX OTBETa OTCYTCTBYET
Cnyuan 2 [Mone AaHHbIX KOMaHAbl OTCYTCTBYET [None faHHbIX OTBETA UMEETCA
Cnyvan 3 [Mone AaHHbIX KOMaHAbl UMeeTcst lMone AaHHLIX OTBETA OTCYTCTBYET
Cnyvan 4 [Mone AaHHbIX KOMaHAbl UMeeTcs Mone AaHHbIX OTBETA UMEETCS

Ha pucyHke 26 nokasaHbl 4 CTpyKTypbl komaHaHbix APDU B coOTBETCTBUM C NpeablayLMMN YETbIPbMS
crnyyasamu:

- KomaHgHbIi APDU B criyyae 1 cocTtouT 13 3arorfoska;

- komaHaHbIn APDU B criyyae 2 COCTOUT 13 3arorioBka v nons L ;

- KomaHaHbln APDU B criyyae 3 COCTOUT M3 3aronoBska, nonis L, n nons AaHHbIX;

- komaHaHbin APDU B criyyae 4 cOCToUT M3 3aronoBka, nons L, nons aaHHbix 1 nons L.

Cnyvan 1 | 3aronosok komaHabl |

Cnyuan 2 | 3aronoBok KOMaHabl | Mone L |

Cnyyan 3 I 3aronoBok KOMaHAbI | Mone L I Mone paHHbIX

Cnyyan 4 3arofoBoK KOMaHAb! I Mone L I Mone paHHbIX | Mone L,

PucyHok 26 — YeTbipe cTpyKTYpbl KOMaHAHbIX APDU

CreposarernbHo, B Mo6oit Nape komaHaa-oTBeT OTcyTcTBMe nonsa L, B komaHaHom APDU sBnsetcs
CTaHAapTHbIM cnocobom Anst npuema OTCyTCTBYIOLLEro NoMns AaHHbIX OTBeTa B oTBeTHOM APDU.

12.1.3 lMopsapok kogupoBaHusa Ans KomaHaHbix APDU

PucyHok 27 nnnoctpupyeT komaHgHbin APDU kak cTpoky 13 n 6anTos. 3arofoBok COCTOUT U3 NepBbiX
yeTblpex 6anTos, a umeHHo CLA INS P1 P2. Teno cocTouT M3 Bcex nocneaoBaTenbHbiX 6aiToB, @ UMEHHO OT
C(5) po C(n), ecnu oHn nmetoTcs.
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|7 (C(1) = CLA} {C(2) = INS} {C(3) = P1} {C(4) = P2} [C(5)...C(n)] J

PucyHok 27 — KomaHngHbiit APDU kak cTpoka 6aiToB

B cnydyae 1 Teno OTCYTCTBYET, CieA0BaTeNbHO, N = 4;

B cnyyae 2 none L, unu kopotkoe (cny4ai 2S), Unu paclumpeHHoe (cnyyan 2E).

- cnyyan2S— Kopon(oe none L, coctouT u3 C(5), koanposaus N, ot 1 40 256 (‘00’ 03HaYaeT MaKCUMYM,
T. €. 256), cneposaTenbHo, n = 5;

- cnyyaii 2E — pacumpeHHoe norne L coctout us C(6) = ‘00°, C(6), C(7), koauposarus N, ot 10 65536
(‘0000’ 03Ha4YaeT Makcumym, T.e. 65536), cneuoaaTeano n=T1.

B cnyyae 3 none L_unu kopoTkoe (cny4yan 3S), unum paclumpeHHoe (cnyvaii 3E):

- cnyyvan 38 — KopOTKoe none L, coctout u3s C(5) = 0, koauposanus N_ o1 1 40 255. Fone AaHHbIX
coctonT n3 C(6) — C(5 + N), Cﬂeﬂ,OBaTeﬂbHO n=5+C(5);

- cnyyait 3E — paciumpeHHoe norie L coctout u3 C(5) = ‘00’ u C(6) C(7) = ‘0000, koanposanus N, ot 1
[0 65535. Mone aaHHbIx cocTouT 3 C(8) — C(7 + N), cneposatensHo, n =7 + (C(E)C(7)).

B cnyyae 4 06a nonst ANWHLI UNM KOPOTKKE (Cryuaii 4S), unu paclumpeHHsble (criyyai 4E):

- cnydaii 4S8 — kopotkoe none L_ coctout us C(5) = 0, koguposanus N, ot 1 a0 255. lone AaHHbIX
cocront n3 C(6) — C(S + N). KopOTKoe none L_ coctout n3 C(6 + N), KogmpOBaHMﬂ N, ot 1 go 256 ('00’
03Ha4yaeT MakCUMyM, T. €. 256) cnefoBarensHo, n=6+ C(5);

- cnyJail 4E — paclumpenHoe none L_coctout nz C(5) = ‘00’ u C(6) C(7) = ‘0000", koanposanusa N ot 1
[0 65535. Mone gaHHbIX cocTouT u3 C(8) — C(7 + N ). PaclupeHHoe none L, cocTouT U3 C@+N),C(© + N),
koguposanusa N, ot 1 no 65536 (‘0000’ o3Ha4aeT Makcumym, T. €. 65536), cnenosaTeano n= 9+(C(6) C(7))

B Ta6rw|ue 13 cyMMUPOBAHO AeKkoaupoBaHue koManagHoro APDU B COOTBETCTBUM C CEMbIO Cry4asiMn.

Tabnuya 13 — JekogupoBaHue komaHgHoro APDU

Yenosue Ha C(5) Yenosue Ha C(6) C(7) Yucno Gantos Cnyuatt
OtcyTeTBYeT OtcyTcTByeT 4 1
MpucyTcTByeT, NtoGoe 3HadeHue | OTcyTcTBYET 5 25
Mpucytctayer, = ‘00’ C(6) u, BoamoxHo, C(7) npucyTcTBytoT 5+ (C(5)) 38
MpucyTeTayer, = ‘00° MpucyTcTayeT, Ntoboe 3HaveHne 6 + (C(5)) 48
MpucyTcTayerT, = ‘00° MpucyTcTeyeT, Ntoboe 3HaveHne 7 2E
Mpucytctayer, = ‘00’ MpucytcteyerT, = ‘0000’ 7+ (C(6) C(7)) 3E
Mpucytctayer, = ‘00’ MpucytctayerT, = ‘0000’ 9+ (C(6) C(7)) 4E

MpumevaHue — Jo6Goe apyroe 3Ha4eHne komangHoro APDU AaBnaeTcs oLMGOUHBIM.

Cnyuyau 1, 2S, 3S u 4S npumeHsIoT ko BCeM kaptam. Cnydau 2E, 3E n 4E npumeHAIOT K kKapTam, siBHO
onpeaensiloLMM CBOWU (DYHKLMOHANbHbIE BO3MOXKHOCTW ONEPUPOBAHUA PACLUNPEHHLIMU NONSAMU  ATNWHbI
(cbyHKUMOHANbHbIE BO3MOXHOCTU KapT A0SMKHbI ObITh B cooTBETCTBUM ¢ UCO/MIK 7816-4).

12.2 MNapa koMaHpa-oTBeT, nepeaasaemas Nnporokosniom T =0

12.2.1 O6wue nonoxeHus

HauHblii noapasagen onpeaensieT npeobpasoBaHne 6noka gaHHbIX npuknagHoro npotokona (APDU) B
GNoK AaHHbIX NpoTokona nepeaauun (TPDU) npu T = 0, ucnonb3ys npu HeobxoaumocTu komaHabl GET RE-
SPONSE uENVELOPE (cM. UICO/M3K 7816-4). Hanpumep, napa komaHaa-oTBeT B crny4yae 4S obpabarbiBaercs
Kak [Be mocrniegoBaTenbHble Napbl KOMaHAHOrO M otBeTHoro TPDU: Bropas komaHga TPDU — komaHnaa
GET RESPONSE. B Tabnuue 14 cymmupoBaHbl 3Ha4YeHus1 3aBepumtensi oteeta (cm. ICO/MOK 7816-4),
ucnonb3yemble ganee ans npeodpasoBaHus.
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Tabnuya 14 — 3HadeHWs 3aBepLUMTENS OTBETa, UCTONb3yeMble fanee ANs NpeobpasoBaHUsA NpoTokonom T =0

SW1 SW2 CuMbicrioBoe cogepxaHue

‘9000’ Onepauusa 3aBeplUeHa HopManbHo. B cnydasax 1, 2 n 3 ganesHelwnx geAcTBUN HeT. B cny4ae 4 nocne
npuema N, 6aiiToB B Nomne AaHHLIX KOMaHAbl, KapTa AoMmKHa ObiTb roToBa K NpueMy no KpaiiHein mepe
opnHol komaHasl GET RESPONSE ans nepegaqu He Gonee N, 6aiiToB flaHHbIX OTBETA.

‘B81XY’ Onepauusa 3aBeplueHa HopmarnbHo (SW2 koaupyeT N, T.e. YMCNO Bee ele [OCTYNHbIX A06aBou-
HblX BalToB AaHHbIX). B cnyyasx 1 u 3 kapTa He AoMXKHa MCNONbL3OBaTb Takoe 3HadeHue. B cnyvasax
2 u 4 ans nepegayvn 6aiiToB faHHBLIX OTBETa KapTa fosmkHa 6biTb rotoBa K npuemy komanabl GET
RESPONSE c P3, ycraHoBneHHbIM Ha MUHUMYM N, u N,

‘62XY’ Onepauus saBeplUeHa ¢ npegynpexaeHvem. B cnyyae 1 ganbHeiwnx aencTeuii Het. B cnydasx 2, 3
. , n 4, ecnu ykasaHue o NpeaynpexaeHni NossnaeTca 4o nepegayun scex 6anToB AaHHbIX KoMaHg u/unn
62XY o

0TBETOB, To NNbO onepauua npofomkaetca (Hanpumep, komaHaon GET RESPONSE ans nepegavu
GaiiToB faHHbIX 0TBETa), NMMBO yKkasaHue o NpeaynpeXaeHUn Bel3biBaeT APYrylo KomaHay (Hanpumep,
oT '6202" o '6280', komaHga GET DATA AnAa nepefadu cTpoku 6aiiToB, BO3HWUKAIOWMX B KapTe, CM.
NCO/M3K 7816-4). Takum obpasom, kapTe He cnegyeT UCNONb30BaTh Takoe 3Ha4YeHWe 0 NOCNeHEro
otBeTHoro TPDU (cM. TeKCT HMxe)

‘6700’ Onepauus npepsaHa 1M3-3a HenpasUNbHOW ANWHLIL. JanbHeAWnx AeiCTBUN HET.

‘B6CXY’ Onepauus npepsaHa n3-3a HeBepHoro nons L, (SW2 kogupyeT N,, T.e. TOHHOE YNCNO AOCTYNHLIX Gail-
TOB AaHHbIX). B cnyyvasx 1 u 3 kapTe He crneflyeT UCNONb30BaThb Takoe 3HadYeHne. B criyuasnx 2 u 4 kapta
JomkHa ObITb roTOBa K Npuemy Toi xe KomaHabl ¢ P3 = SW2

‘6D0O0’ Onepauus npepBaHa 13-3a HEBEPHOro UNM HenogaepXuBaemMoro koga koMaHabl. [JansHerlmx aei-
CTBWIA HeT

MocnenoBaTenbHble MEXOTpacnesBble Mapbl KOMAHAA-OTBET MOrYT ObiTb CUEMNEHbl: B MEPBOM
komaHaHoM APDU CLA = Oxx1 xxxx 4o npegnocnegHero, a B nocneaHem CLA = 0xx0 xxxx. OcranbHbi€ LIECTb
GUTOB OCTAIOTCA MOCTOAHHBIMU B LIEMOYKE (CLUEMNEHUE AOMKHO ObITh, Kak onpeaeneHo B UCO/MOIK 7816-4):

- ecnu B MexoTpacneBon nape komaHaa-oteet uenoyka (CLA = Oxx1 xxxx) obpabarbiBaercs kak ase
unu Gonee nocnegoBaTenbHble nNapbl KOMaHAHOrO u orBeTHoro TPDU, 1o B komaHaHbix TPDU Bce CLA
[AOIMKHbI ObITb YCTAHOBMEHBI HA OAUHAKOBOE 3HaYEHUE, T.e. 0xx1 x0cX;

- ecnu nocrneaHasa MexoTpacrnesas napa komaHaa-oTBeT Lenoyku (but 5 8 CLAnepesegeHus 180, T. €.
CLA = 0xx0 xxxx) obpabartbiBaeTcs Kak ABe unu bonee nocneaoBarenbHble Napbl KOMAHAHOTO U OTBETHOTO
TPDU, TO ueno4ka okaH4YMBaeTCa MOCNeaHen napoi komaHaHoro u oreetHoro TPDU. CnenosarensbHo, aAns
NpoBeJeHNa KOPPEeKTHON uHAMKaumm komaHaHbelx TPDU CLA ¢ nepBoro Ao npeanocnegHero A0MmkHbl ObiTh
ycTaHoBneHbl Ha 0xx1 xxxx, a nocnegHuini CLA — Ha 0xx0 xxxx.

B cnyyasx 4S, 2E, 3E u 4E, ecnu kapra nogaepxmsaet cuennenve komadg (cm. NCO/M3K 7816-4),

ana noboi mexoTpacneBon napbl kKOMaHaa-otBeT ¢ CLA = Oxx0 xxxX, HE3aBUCMMO OT TOr0, UMEETCA T
6ut 5 B npeabigywem CLA, BblLUEONUCAHHOE NPaBUNO AOIMKHO NMPUMEHSITLCS, KOrAa 310 uenecoobpasHo.
Takum 06pasom, cuenneHne KoMaHa no3BONAET KapTe 3HaTb, ABNAETCA N koMaHaHbI TPDU nocneaHum unu
HeT, Ans TOro Ytobbl HE UCMONb30BaTb YKa3aHue 0 NpeaynpeXxaeHun 40 HACTYMIEeHUs NOCNEAHEro OTBETHOTO
TPDU.

12.2.2 Cnyvan 1

KomaHaHbin APDU npeobpasyetcsi B komaHaHbiin TPDU ¢ P3 = ‘00,

KomaHgHbin APDU CLA INS P1 P2

KomaHgHbin TPDU CLA INS P1 P2 {P3="00}

OteeTHbIt TPDU npeobpasyetcs B 0TBETHbIN APDU 6e3 kakoro-nubo nsmeHeHus.

OT1BeTHbIN TPDU SW1 SW2

OtBeTHbIN APDU SW1 SW2
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12.2.3 Cnyva#n 2S

Kopotkoe none L_ coctout n3 oaHoro 6ainta: C(5) ¢ niobbiM 3Ha4eHnem ansa koguposanua N_ ot 1 go 256
(‘00’ 03HauaeT MakcuMym, T. €. 256). KomangHoii APDU npeobpa3syetcs B koMaHaHbIi TPDU 6e3 kaknx-nubo
N3MEHEHUMA.

KomaHngHelin APDU ‘ CLA INS P1 P2 {none L, = C(5)} |

KomaHaHblit TPDU | CLA INS P1 P2 {P3=C(5)} |

OrteetHbii TPDU npeoGpasyertcs B 0TBETHLIi APDU B COOTBETCTBUM C BapuaHToM npuHaTua N, u
cornacHo 06paboTke KOMaHAbI.

Cnyuan 28.1 — Onepauus 3asepweHa; N, npuHATO

OtBeTHbIi TPDU npeo6Gpasyetcsa B 0TBETHbIN APDU 6e3 kakoro-nm6o n3aMeHeHus.

OTBeTHbIN TPDU ‘ N, 6aiiToB faHHbIX | SW1 SW2 |

OTtBeTHbIN APDU ‘ N, 6aiiToB faHHbIX | SW1 SW2 |

Cnyuaii 25.2 — Onepauusa npepsaHa; N, OKOH4YaTesIbHO He NPUHATO

Kapta He npuHumaet N, 1 He nogaepXuUBaeT ycryry no NpeAoCTaBNeHUI0 AaHHbIX, €CAM ANWHA yKkasaHa
HeBepHO. OTBeTHLIM TPDU ¢ KapTbl yKasblBaeT, YTO onepayusa npepBaHa M3-3a HEBEPHO YKa3aHHOW ASMHbI:
SW1 SW2 = ‘6700’

OtBeTHbIN TPDU ‘ {SW1 SW2 ='6700’} |

OTBETHBI APDU | (SW1 SW2 = '6700'} |

Cnyuaii 28.3 — Onepauusa npepsaHa; N_ He npuHaTo, N, ykasaHo

Kapra He npuHumaet N, n oTBeTHbIn TPDU c kapTbl ykasbiBaer, YTo onepauus npepsaHa: SW1 = ‘6C’
(HeBepHas AnuHa) n SW2 npuHumaeTt nobble 3Ha4eHus ana koauposanus N_ ot 1 1o 256 (‘00° osHauaer 256),
a UMEHHO TOYHOE YUCNO AOCTYMNHbIX BANTOB AAHHbIX.

OtBeTHbIN TPDU ‘ {SW1 ='6C’} SW2 |

Kapta pgomkHa ObITb FOTOBOI K NPUEMY TOW Xe KoMaHAbl ¢ P3 = SW2.

KomaHaHblii TPDU | CLA INS P1 P2 {P3 = SW2} |

OrteetHbIi TPDU coctout U3 N, 0anToB AaHHbIX, cneayowmx 3a SW1 SW2.

OTBeTHbI TPDU ‘ N, 6aiToB faHHbIX ‘ SW1 SW2 ‘

Ecrm N, <= N_, To otBeTHbIn TPDU npeoGpasyetca B 0TBeTHbIN APDU 6e3 kakoro-nmto n3meHeHus.

OtBeTHbIN APDU ‘ N, (= N,) 6ainToB faHHbIX | SW1 SW2 |

a

Ecrm N, > N_, To oTBeTHbII TPDU npeoGpasyeTcsa B 0TBETHbIN APDU nyTem COXpaHeHNs TOMbKO NEPBbIX
N_ 6antos oteeTHoro APDU n aByx GaitToB cocTosHusa SW1 SW2.

OTtBeTHbIN APDU ‘ N, (< N,) 6aiiToB AaHHbIX | SW1 SW2 |

Cnyvan 28.4 — SW1 SW2 = ‘9XYZ’, ucknrouas ‘9000’
OtBeTHbIi TPDU npeo6pasyetca B 0TBeTHbIM APDU 6e3 kakoro-nmbo nuameHeHus.
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12.2.4 Cnyvan 3S
Kopotkoe none L, cocrout u3 oaHoro Ganta: C(5) = ‘00" ana koaupoBanua N_ ot 1 1o 255. KomaHaHbIN
APDU npeobpasyetcsa B komaHgHbI TPDU 6e3 kakoro-nmbo nameHeHus.

KomaraHbiii APDU | cLams p1p2 frone L =C(5) | N, GaiiTo AamHix J

KomaHgHblt TPDU | CLA INS P1 P2 {P3=C(5)} | N_ 6aifToB AaHHbIX J

OtBetHbI TPDU npeobpa3syetcs B oTBeTHbIN APDU 6e3 kakoro-nmbo uameHeHus.

OtBeTHbIN TPDU | SW1 SW2 J

OtBeTHbIN APDU | SW1 SW2

12.2.5 Cnyvan 4S8

Kopotkoe none L coctout us ogHoro Ganta: C(5) = ‘00" ana koauposaHua N_ ot 1 ao 255. Kopotkoe
none L, coctont us oaHoro Ganra: C(n) ¢ niobbim 3Ha4eHuem ans koamposanus N, ot 1 1o 256 (‘00’ osHavaer
Makcumym, T. e. 256). KomaHaHbein APDU npeobGpasyeTcsa B KomanaHbii TPDU nytem otcevenus nonsiL, T. €.
C(n.

KomaHaHbli APDU CLAINSP1P2 | froneL =c(s)y | N baiimos {none L, = C(n)}
AaHHbIX ©
KomaHaHblih TPDU CLA INS P1 P2 {P3=C(5)} N, 6aiiToB faHHLIX

Cnyuan 4S.1 — Onepauuma npepBaHa
Mepsbin oTBeTHLIM TPDU ¢ kapTbl yka3biBaeT Ha TO, YTO onepauusa npepsaHa: SW1 = ‘6X’, uckniovas
‘617, ‘62’ n ‘63’. OTBeTHbI TPDU npeobpasyetca B oTBETHbI APDU 6e3 kakoro-nubo usmeHeHus.

OTtBeTHbIR TPDU | {SW1 =‘6X, ucknioyas ‘61’, ‘62’ n ‘63 }SW2 |

OtBeTHbIN APDU | {SW1 = '6X’, uckniovasn ‘61’, ‘62’ n ‘63'}SW2 |

Cnyyvan 4S.2 — Onepauua 3aBeplueHa
Mepebi oTBeTHLIN TPDU ¢ kapTbl ykasbiBaeT, YTo onepauus 3asepwieHa: SW1 SW2 = ‘9000°. Kapra
[OImKHa ObITb roToBa K npuemy kKoManaHoro TPDU komanabl GET RESPONSE ¢ P3 = C(n).

KomaHgHbiit TPDU CLA {INS = GET RESPONSE} P1 P2 {P3=C(n)}

B 3aBucumMocTu ot BTOporo oreetHoro TPDU ¢ kapTbl onepauusi 6yaer npoAorpkeHa B COOTBETCTBUU C
BblLLEeyKa3aHHbIMK cnyvasamu 2S.1, 28.2 n 2S.4.

Cnyua# 4S.3 — Onepauus 3aBgepuieHa ¢ npeaocTaBneHueM AONONMHUTENbHON nHopmauumn

Mepsbit oTBETHBLIM TPDU € kapTbl yka3biBaeT, YTO onepauus 3aBepLueHa u Kapra Aaet nHgopmaumio:
SW1 = '61° n SW2 npunHumaet moGoe 3HaueHne ana koauposanua N ot 1 go 256 (‘00° osHauyaer 256), a
WMEHHO YUCNO BCE eLle AOCTYMNHbLIX A0NONHUTENbHBLIX 6aiTOB AaHHbIX. KapTa gomikHa ObITb roTOBa K NpuemMy
komangHoro TPDU komanabl GET RESPONSE ¢ P3, ycraHoeneHHbIM Ha MuHumym N n N,

KomaHgHbin TPDU | CLA {INS = GET RESPONSE} P1 P2 {P3 = min(N_, N )}

Bropoii orBeTHbIl TPDU npeo6pasyetcs B oTBeTHbIN APDU 6e3 kakoro-nubo usmeHeHus.

OtBeTHbIN TPDU |7 P3 6aitToB AaHHbIX | SW1 SW2

OtBeTHLIR APDU | P3 GaiiToB AaHHbIX | SW1 SW2 |
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Cnyuaii 4S.4 — SW1 SW2 = ‘62XY’ nu60 ‘63XY’, nu60 ‘9XYZ’, ucknrouas ‘9000’
OTBeTHbIli TPDU npeo6pasyetcs B 0TBeTHLIN APDU 6e3 kakoro-nm6o usmMeHeHus.

Mpumevanne — B cryyae 4S ncnonb3osaHue ‘62XY’ 1 ‘63XY’ He pekoMeHaYeTcs B Nepsom oTeeTHoM TPDU.
12.2.6 Cnyuan 2E

PacwmpenHoe none L, coctouT u3 Tpex Gaiitos: C(5) C(6) C(7). C(5) = 00, a C(6) C(7) umetot modoe
3HauyeHne ansa koauposanua N, ot 1 o 65536 (‘0000 03Ha4aeT MaKCUMYM, T. €. 65536).

KoMaHaHblit APDU CLA INS P1 P2 {none L_ = C(5) C(6) C(7)}

Cnyvait 2E.1 — N, < 256, C(5) = ‘00’, C(6) C(7) ot ‘0001’ no ‘0100’
Tak kak N, npuHumaet 3HadveHus oT 1 go 256, To komaHaHbIi APDU fomkeH 6bITh Npeobpa3oBaH B
komaHaHbI TPDU ¢ P3 = C(7). Onepauus A0mKHa NPoAo/mKaTbCs B COOTBETCTBUN CO Criyqaem 2S.

KomaHgHslin TPDU | CLA INS P1 P2 {P3=C(7)} ‘

Cnyuait 2E.2 — N_ > 256, C(5) = ‘00, C(6) C(7) = ‘0000’ nin6o0 ot ‘0101’ ao ‘FFFF’
Tak kak N, > 256, komaHaHbIi# APDU fomkeH 6bITh NpeoBpasoBaH B KOMaHAaHbI TPDU ¢ P3 = ‘00

KomaHgHblit TPDU | CLA INS P1 P2 {P3="00} |

a) Ecnu nepsblit oTBETHBI TPDU ¢ KapThl yKa3biBaET, YTO Onepauusi npepsaHa n3-3a HeBEPHOW ANMHbI
(SW1 SW2 = ‘6700"), To oTBETHLIN TPDU aomkeH GbiTb NpeobpasoBaH B 0TBETHLIN APDU 6e3 kakoro-nubo
U3MEHEHUS.

OTBeTHbIN TPDU I {SW1 SW2 ='6700'} |

OTBeTHbI APDU | {SW1 SW2 = 6700’} |

b) Ecnu neps.biit oTBeTHbIM TPDU ¢ kapThl yka3biBaeT, YTO Onepauusi npepBaHa u3-3a HEBEPHON ANUHbI
n kapta gaet uHcpopmaumio: SW1 = ‘6C’ n SW2 umeet nioboe sHaueHue ana koauposanua N, ot 1 go 256 (‘00°
03HayaeT 256), a UMEHHO TOYHOE YUCII0 A0CTYNHbIX 6AWTOB AaHHLIX, TO ONepaLus A0PKHA ObITb NPOAOIDKEHA,
Kak onucaHo B criyyae 2S.3

¢) Ecnu nepsbiit oTBeTHbIN TPDU — 256 GaiToB gaHHbIX, crneaytowmx 3a SW1 SW2 = ‘9000’, To 310 03-
HayaerT, 4YTo Y KapTbl 6onbLUe HET 256 6alTOB AaHHbLIX W/UNK OHA He noaaepxueaet komaHay GET RESONSE.
Oanee oteeTHbIN TPDU gomkeH GbiTh NpeobpasoBaH B 0TBETHLIN APDU 6e3 kakoro-nmbo nameHeHus.

OtBeTHbIN TPDU | 256 6aiiToB faHHbIX | {SW1 SW2 = ‘9000'} |

OteeTHbIN APDU | 256 GaiiToB AaHHbIX I {SW1 SW2 = 9000’} |

d) Ecnu nepsbiit unu nocnegyowme TPDU ¢ kaptel — SW1 = ‘61°, To SW2 ¢ no6bIM 3HaYEHMEM KO-
anpyet N ot 1 go 256 ('00’ osHavaet 256), a MMEHHO YMCIO BCe eLle AOCTYNHbLIX A0MNOMHUTENbHbLIX 6anToB
AaHHbIX, MOSNyYEHHbIX B NpeablayLnx oTBeTHbIX TPDU.

Ecnu N_ =0, T0 oTBETHLIH APDU f0mKeH ObITk NocneaoBaTenbHbiM coeanHeHnem 0anToB AaHHbIX BCEX
noryyYeHHbIX 0TBeTHbIX TPDU BMeCTe ¢ 3aBepLuntenem nocnegHero nonyvyeHHoro oteetHoro TPDU.

Ecnu N_ > 0, To kapTa AomkHa GbITk roToBa Kk npueMy komaHasoro TPDU komanabl GET RESPONSE ¢
P3, ycraHoBneHHbIM Ha MUHUMYM N 1 N . CooTBeTCTBYIOLLMIA OTBETHLIN TPDU € KapThl JomkeH obpabarbl-
BaTbCH:

- B COOTBETCTBUM CO cny4aem d), ecnm SW1 = ‘617,

- KaK ykasaHo Bbllwe, korga N =0, ecnu SW1 SW2 = ‘9000°.
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12.2.7 Cnyuyan 3E
PacumpenHoe none L, coctout ua Tpex Gaiitos: C(5) C(8) C(7). C(5) = ‘00", a C(6) C(7) = ‘0000° ans
koauposanust N, ot 1 ao 65535.

KomaHgHbIl# APDU CLAINS P1 P2 {none L_= C(5) C(6) C(7)} Nc 6aifToB AaHHbIX

Cnyuaii 3E.1 — N_ ot 1 no 255, C(5) C(6) = “0000’, C(7) # ‘00° 3
Tak kak N_npuHumaeT 3HaveHus ot 1 go 255, To komaHaHbI APDU npeoGpasyercsi B KOMaHAHbIN
TPDU c P3 = C(7).

KomaHgHelii TPDU CLA INS P1 P2 {P3=C(7)} NC GaiiToB AaHHbIX

OtBeTHbIN TPDU npeoBpasyetcsi B 0TBETHbI APDU 6e3 kakoro-nn6o n3meHeHus.

OTtBeTHbIN TPDU ’ SW1 SW2 |

OTBeTHbI APDU ‘ SW1 SW2 |

Cnyvaii 3E.2 — N_> 265, C(5) = ‘00’, C(6) # “00’, C(7) — nio6oe 3HayeHue

KomangHbiit APDU aomxeH 6biTb pasaeneH Ha nocriefoBaTenbHble CerMeHTbl U3 He MeHee 256 GaiiTos,
KOTOPbIE AOMKHbI BbITh NOCNAHBI B NOPAAKE WX CeaoBaHns B GaiTbl 4aHHbIX koMaHabl ENVELOPE kOMaHAHbIX
TPDU. OtcyTtcTBue 6anToB AaHHbIX 03HAYAET «KOHEL, CTPOKU AaHHbIX».

KomaHaHbit TPDU ‘ CLA{INS = ENVELOPE} P1 P2 P3 P3 6aintoB |

Ecnu nep.blit 0TBeTHLI TPDU € KapThl ykasbiBaeT, 4To kapTa He noaaepxmsaer komaHay ENVELOPE
(SW1 SW2 = '6D00’), To TPDU aomken 6biTb npeo6pasosaH B oTBETHbIN APDU 6€3 kakoro-numbo u3mMeHeHus.

OTBeTHbIA TPDU | {SW1 SW2 = '6D00'} |

OTBeTHLI APDU | {SW1 SW2 = '6D00’} |

Ecnu nepsbiit TPDU ¢ kapTbl ykasbiBaeT, 4To KapTa He noaaepxwvsaet komanay ENVELOPE (SW1 SwW2 =
=‘9000’), TO KapTa A0SKHA BbITh rOTOBA K NpUeMy AansHeiwei komaHasl ENVELOPE, npu HE0GX0ANMOCTH.

OTBeTHbI TPDU | {SW1 SW2 = '90007} |

KomaHaHiii TPDU | CLA{INS = ENVELOPE} P1 P2 P3 P3 GaiiToB |

OtBeTHbIN TPDU, cooteeTcTByiowmit nocneaHei komanae ENVELOPE, npeo6pa3syeTtca B OTBETHbIN
APDU 6e3 kakoro-nubo usMeHeHus.

OTBeTHBI TPDU | SW1 SW2 |

OTBeTHBIi APDU | SW1 SW2 |

12.2.8 Cnyvan 4E

Pacwmpennoe none L_ coctout u3s Tpex Gaiitos: C(5) C(6) C(7). C(5) = ‘00, a C(6) C(7) = ‘0000’ ans
koanposanusa N_ ot 1 0o 65535. PaclumpeHHoe none L, COCTOMT 13 ABYyX GaiitoB: C(n — 1) C(n) ¢ niobbIM 3Ha-
ueHueM ana koauposanua N, ot 1 no 65536 ('0000° o3Ha4aeT MakCUMyM, T. . 65536).

KomaHaHbit APDU | CLAINS P1 P2 | {none L = C(5) C(6) C(7)} | N, GaiiToB AaHHbix | {none L, = C(n - 1) C(n)}
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Cnyuaii 4E.1 — N, < 256, C(5) C(6) = ‘0000’, C(7) # ‘00’
Tak kak N_ npuHumMaeT 3HaqveHus ot 1 o 255, 1o komaHaHbii APDU npeobpa3syeTcsi B komanaHblin TPDU
¢ P3 = C(7) v poGasnenuem N, GaiitoB AaHHbIx. Mone L, T. e. C(n — 7) C(n), otcekaercs.

KomaHgHbih TPDU CLA INS P1 P2 {P3 = C(7)} Nc BanToB AaHHbIX

a) Ecnu SW1 = ‘6X’, uckniovas ‘61’, ‘62’ n ‘63’ B nepoM oTBETHOM TPDU € KapThl, TO 0TBETHLIA TPDU
npeotpasyercs B 0TBeTHbIN APDU 6e3 kakoro-nno nsmeHeHus.

OTBeTHbI TPDU r {SW1 = '6X’, nckniovas ‘61’, ‘62’ n '63’} SW2 ‘

OTtBeTHbIN APDU r {SW1 = '6X, ucknoydan ‘61’, ‘62’ n '63’} SW2 |

b) Ecnn SW1 SW2 = ‘9000’ B nepsom oTeeTHOM TPDU ¢ KapTbl, TO:

ecnun N, <256, 1. . C(n = 1) C(n) ot ‘0001’ g0 ‘0100, To kKapTa A0MKHA ObITb rOTOBA K NPUEMY KOMaHAbI
GET RESPONSE komanaHoro TPDU ¢ P3 = C(n). Mocneaytowas onepauus A0/mkHa 6bITb B COOTBETCTBUM CO
cnyyasmu 2S.1, 28.2, 28.3 1 28.4, ONMCaHHbIMK BbILLE;

ecnu N, > 256, T. e. C(n — 1) C(n) nubo ‘0000’, nuGo > ‘0100’, To kapTa fomkHA ObiTb rotToBa K Npu-
eMy komaHabl GET RESPONSE komanaHoro TPDU ¢ P3 = ‘00’. Mocneayiowias onepauus AomkHa ObiTh B
COOTBETCTBUM CO crnyvaem 2E.2, ONMCaHHbIM BblLLE.

¢) Ecnu SW1 = ‘61’ B nepsom oTBeTHOM TPDU c kapTbl, TO onepauus AOMKHa NpoaomKaTbCs B
COOTBETCTBMM CO cny4qaem 2E.2 d), ykasaHHbIM BbILLE.

d) Ecnu SW1 SW2 = '62XY’, unu ‘63XY’, unu ‘9XYZ’, ucknio4as ‘9000’ B nepsom oteeTtHom TPDU ¢
kapTbl, TO 0TBETHLIN TPDU npeobpasyetcs B oTBeTHbIN APDU 6e3 kakoro-nmbo n3aMeHeHus.

MpumMmedvyaHue — B cnyyae 4E ncnonb3sosanne ‘62XY’ n ‘63XY’ He pekoMeHAyeTCs A0 MocnefHero 0TBETHOro
TPDU.

Cnyuan 4E.2 — N_> 255, C(5) = ‘00’, C(6) # ‘00°, C(7) — noGoe 3HaueHue

Tak kak N_ = 256, To onepauus 40MmKHa NPOAOIHKATLCSA B COOTBETCTBUM €O cnyyaem 3E.2, onucaHHbIM
BblLLE, NOKa koMaHgHbIM APDU He ByaeT nonHOCTbLIO Nepeaax kapre. [lanee onepauums A0fmKHa NpoAO0IHKaThCs,
Kak ornucaHo Bbilwe B cnyyasx 4E.1 a), b), ¢) n d).

12.3 Mapa komaHOa-oOTBET, Nnepeaasaemasn nporokoniom T =1

12.3.1 OOLwWMe NoNoXeHus

JaHHblit nogpasgen onpegensieT npeobpasoBaHue 6noka AaHHbIX NpuknagHoro nporokona (APDU) B
nHpopmaLuoHHOe none broka gaHHbIX NpoTtokona nepeaayqv (TPDU) npu noMoum npotokona T = 1.

12.3.2 Cnyvan 1

KomanaHein APDU npeoGpasyertcs B uHdopmaumoHHoe none I-6noka 6e3 kakoro-nmbo nameHeHus.

KomaHgHbit APDU | CLA INS P1 P2 |

MHpopmMaLmoHHoe norne | CLA INS P1 P2 |

MudhopmauumoHHoe none I-6noka, nonyyaemoro B 0TBeTe, npeobpasyeTcs B OTBETHLIN APDU 6e3 kakoro-
nMBo UsMeHeHus.

MudopmaLmoHHoe none | SW1 SW2 |

OTBeTHbIH APDU [ SW1 SW2 |

12.3.3 Cnyyan 2S n 2E
KomangHbiii APDU npeo6Gpa3syetca B uncopmaumoHHoe none I-bnoka 6e3 kakoro-nubo nameHeHus.

KomaHaHbii APDU L CLA INS P1 P2 | Mone L, |

MudopmaynoHHoe none | CLA INS P1 P2 | Mone L, |
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OtBeTHbIN APDU cocTouT:
- nu6o n3 nucopmaymoHHoro nons I-6noka, nony4yaeMmoro B 0TBeTe,
- nbo U3 cuenneHnsa MHPOPMaLUOHHBIX MONIeNn nocneaosartenbHbiX I-6N0KOB, NoNy4Yaembix B OTBETE

(aTn GNOKK AOMKHBI ObITh CBA3aHbI B LIEMOYKY):

nnm6o nHopmaLMoHHOe nore Mone aaHHbIX | SW1 SW2

nu6o cuennexune Mone ...

WHOPMaLMOHHbLIX Nonein

... AaHHbIX | SW1 SW2

OrtBeTHbI# APDU [None gaHHbIX | SW1 SW2 J

12.3.4 Cnyvan 3S n 3E

KomaHgHbii APDU npeobpa3syetcs 6e3 kakoro-nubo nameHeHus

- nu6bo B uHpopmaumMoHHoe none ogHoro I-6noka,

- nubo B cuenneHne UHGOPMALMOHHLIX Nonein nocneaoBaTenbHbiX [-O6NOKOB, KOTOPbLIE AOSMKHbI

CBA3bIBATLCA B LIEMOYKY:

Komanansbii APDU | CLA INS P1 P2 | Mone L, | Mone paHHbIX |
nmbo MHopMaLMOHHOE norne | CLA INS P1 P2 | Mone L, | Mone AaHHbIX |
nnbo cuensexne CLA INS P1 P2 | Mone L, | Mone

WHOPMaLMOHHBIX nonei

AaHHbIX

MHdopmauuoHHoe none |-6noka, nony4aemoro B oTBeTe, npeodpasyercs B oTBeTHbI APDU 6e3 kakoro-

nubo N3MEHEHNS.

NHdpopmaLmoHHoe none SW1 SW2 |

OTBeTHbIN APDU SW1 SW2 |

12.3.5 Cnyvan 4S n 4E

KomaHgHbii APDU npeobpa3syetca 6e3 kakoro-nubo nameHeHus

- nubo B nHopMaLnoHHoe none ogHoro |-6noka,

- nuBo B cuenneHne MHpoPMaLMOHHLIX NONEN NocneaoBaTenbHbIX I-6r10K0B, KOTOPbIE AO0MKHbLI CBA3bI-

BaTbCH B LIEMOYKY:
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KomaHzHbI APDU CLAINS P1 P2 Mone L, | Mone AaHHbIX | Mone L, J
nm6o nHpopMaLMoHHoe CLAINS P1 P2 Mone L, Mone Mone L,

none JaHHbIX

nmbo cuenneHve CLAINS P1 P2 | Mone L, | Mone

VHOPMALMOHHBIX None

OaHHbIX | Mone L,
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OtBetHbIn APDU cocrout
- 6o u3 nihopMaLmMoHHOro nons |-6noka, Nony4aemoro B OTBETE,

- 6o U3 cuenneHnss NHPOPMaLMOHHBIX MONen nocrneaosarerbHbiX |-0roKOB, NONy4YaeMbIX B OTBETE.
3Tn BNOKM AOMKHBI ObITb CBA3aHbI B LLENOYKY:

nM60o uHopmaLMoHHoe rnone Mone gaHHbIX SW1 SwW2

nmbo cuenneHue Mone ...

NHIOPMaLMOHHBIX Nonew

... AaHHbIX SW1 SW2

OTBeTHLIN APDU Mone AaHHbIX SW1 Sw2
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MpunoxeHue A
(cnpaBouHoe)

CueHapum pna T=1

A.1 O603HaueHusn

B HactosileM npunoxeHun, B AonosfiHeHne K 0603HaveHusiM, BBefeHHbIM B 11.6.1, nMpuMeHeHbl criegytouine
obo3HaveHus:

ntoboii 6nok _— — 6noK, NpuHATLIN 6e3 owmnbok;

nto6oii 6ok —— — GNOK, MPUHATBIN ¢ owmnGkamu (cM. 11.6.3.1).

A.2 Be3ownbouyHan pabora (B cOOTBETCTBUU C NpaBunamu no 11.6.2.3)

A.2.1 O6meH |-6nokamm
CueHapuit 1 (npasuna 11 2.1)

YCTpoicTBO ConpspKeHUs Kapta
1.1 I(0, 0) _—
1.2 «— I(0, 0)
13 I(1, 0) —_—
1.4 — I(1, 0)

A.2.2 NpoaneHue BpeMeHU OXUAAHUSA
Cuenapuit 2 (npasuno 3) — KapTa 3anpaluMBaeT npogreHue BpEMEHN OXUAaHWS.

YCTpoicTBO conpsaXeHus Kapta
2.1 1(0, 0) —_—
22 — S(WTX-3anpoc)
23 S(WTX-o1BeT) —_
24 «— I(0, 0)

A.2.3 PerynupoBanue IFS
Cuerapuin 3 (npasuno 4) — KapTa MHULMWPYET perynuposaHue IFS.

YCcTponeTBO conpsikeHUst KapTta
3.1 1(0, 0) s
3.2 «— S(IFS-3anpoc)
3.3 S(IFS-oTBeT) _
34 «— I(0, 0)

CueHapuit 4 (npaBuno 4) — YcTpOACTBO CONPSKEHNS MHULMUpPYET perynuposaHue |FS.

YCTpOWCTBO COMpsKeHUs Kapta
41 1(0, 0) _
42 «— I(0, 0)
43 S(IFS-3anpoc) _—
4.4 — S(IFS-otBeT)
45 I(1, 0) >
46 «— I(1, 0)
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A.2.4 dyHKUMA cuenneHus
CueHapuii 5 (npaBuna 2.2 n 5) — YcTpONCTBO COMPSXEHUS NOChINaeT LemnouKy.

5.1
52
53
5.4
55
5.6
57

YCTpolCTBO ConpsxeHus
10, 1)

I(1, 1)

1(0, 0)

I(1, 0)

CueHapuii 6 (npaBuna 2.2 n 5) — KapTta nocblniaeT Lenoyky.

6.1
6.2
6.3
6.4
6.5
6.6

YCTpoicTBO conpsxeHus
(0, 0)

R(1)

I(1, 0)

CueHapuit 7 (npuMevaHue k 11.6.2.2)
KapTa ucnonbayet M-6ut, 4tobbl 406UTLCA NOATBEPXAEHNUA NpueMa nocnaxHoro [-6noka.

71
7.2
7.3
7.4
7.5
7.6

A.3 O6paboTrka owmnBOK (B COOTBETCTBUM C NpaBunamu rno 11.6.3.2)

YCTpONCTBO CONpsXeHUs
I(0, 0)

R(1)

I(1, 0)

A.3.1 O6meH |-6nokammu
CueHnapuit 8 (npasuno 7.5) — lNpwu 3anycke npoTokona nepegaqu.

8.1
8.2
8.3
8.4

YCTpORCTBO CONpsXeHUs
I(0, 0)

1(0, 0)

CueHnapui 9 (npasuna 7.1 n 7.6)

9.1
9.2
9.3
9.4
9.5

YCTpONCTBO COMNpsXeHUs
(0, 0)

R(0)

I(1, 0)

 —
4—

><—

44—
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Kapta

10, 1)

I(1, 0)

1(0, 0)

KapTta

1(0, 1)

I(1, 0) [LEN =‘00"]

(0, 0)

KapTta

43



rOCT P NICO/M3K 7816-3—2013

44

Cuenapuit 10 (npaBuna 7.1, 7.5 1 7.6)

10.1
10.2
10.3
10.4
10.5
10.6
10.7

YCTpPOICTBO COMpsikeHUst
1(0, 0)

R(0)

1(0, 0)

I(1, 0)

Cuenapuin 11 (npasuna 7.1 n 7.6)

1.1
1.2
1.3
1.4
1.5
11.6
1.7

YCTPOWCTBO COMpPsXKEeHNs
1(0, 0)

R(0)

R(0)

I(1, 0)

Cuenapuin 12 (npaBuna 7.1, 7.2 n 7.6)

121
122
123
12.4
125
12.6
127

YCTPOWCTBO COMpPsKEeHNs
1(0, 0)

R(0)

R(0)

I(1, 0)

Cuenapuii 13 (npaBuna 7.1, 7.2 n 7.6)

13.1
13.2
133
13.4
135
13.6
137
13.8
13.9

YCTPOACTBO COMpsiKeHnst
1(0, 0)

R(0)

R(0)

R(0)

I(1, 0)

TR TTITRRE TTITIRE

[TIThR

Kapta
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A.3.2 poaneHue BpeMeHN oXuaaHusa
CueHapuin 14 (npaswuro 7.3) — KapTa 3anpalumBaeT NpoAfieHne BpeMeHn oxXugaHus.

WHTepdeiicHoe ycTpoincTBo KapTa
141 1(0, 0) _—
14.2 —><L S(WTX-3anpoc)
14.3 R(0) —_—
14.4 — S(WTX-3anpoc)
14.5 S(WTX-oTBeT) _—
14.6 — I(0, 0)
14.7 I(1,0) —_—
CueHapuin 15 (npasuno 7.3) — KapTa 3anpalumBaeT NpoAfieHne BpeMeHn oxugaHus.
YCTpOWCTBO COMpsAXeHNUst KapTa
15.1 1(0, 0) e 2
15.2 —_—< S(WTX-3anpoc)
15.3 R(0) >
15.4 — S(WTX-3anpoc)
15.5 S(WTX-oTBeT) _—
15.6 — (0, 0)
15.7 I(1, 0) _—
A.3.3 PerynupoBanue IFS
CueHapuit 16 (npasuno 7.3) — KapTa 3anpaluvsaeT perynuposaxue IFS.
YCTPONCTBO COMpPsXEHUs KapTta
16.1 1(0, 0) s
16.2 —>< S(IFS-3anpoc)
16.3 R(0) _—
16.4 — S(IFS-3anpoc)
16.5 S(IFS-oTtBeT) —_—
16.6 — I(0, 0)
CueHapuin 17 (npasuno 7.3) — KapTa 3anpaluvsaeT perynuposaHue IFS.
YCTpOWCTBO COMpsXeHNUst Kapta
17.1 1(0, 0) —_—
17.2 —_—>< S(IFS-3anpoc)
173 R(0) ><—
17.4 — S(IFS-3anpoc)
17.5 S(IFS-oTBeT) —_—
17.6 «— (0, 0)
17.7 I(1,0) _—
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CueHapuit 18 (npaBuno 7.3) — KapTa 3anpalumBaeT perynuposaHue IFS.

18.1
18.2
18.3
18.4
18.5
18.6
18.7

CueHapuin 19 (npasurno 7.3) — KapTa 3anpaluunsaeTt perynuposaHue IFS.

19.1
10.2
10.3
10.4
10.5
10.6
10.7

CueHapuit 20 (npasuno 7.3) — KapTa 3anpalumsaet perynuposaHue IFS.

20.1
20.2
20.3
20.4
20.5
20.6
20.7
20.8
20.9

YCTpoWCcTBO conpsixeHns
1(0, 0)

S(IFS-oTBeT)

S(IFS-oTBeT)

(1, 0)

YCTPONCTBO COMpsiXeHUs
1(0, 0)

S(IFS-oTBeT)

R(0)

(1, 0)

YCTpOWCTBO COMpsixKeHns
(0, 0)

S(IFS-oTBET)

I(1, 0)

A.3.4 DyHKUMA cuenneHuns
A.3.4.1 YcTpoiicTBO conpsiXXeHUs1 MOCHINAaeT LenoyKy
CueHapui 21 (npasuno 7.1)

211
21.2
213
21.4
21.5
216
21.7
21.8
21.9

YCTpOWRCTBO COMpsaxeHUs
1(0, 1)

—<
><—

—_
4—
 ——

KapTa

S(IFS-3anpoc)

S(IFS-3anpoc)

10, 0)

KapTa

S(IFS-3anpoc)

10, 0)

10, 0)

KapTa

S(IFS-3anpoc)

1(0, 0)



CueHapui 22 (npasuno 7.1)

221
222
223
22.4
225
226
227
22.8
229

YCTpoACTBO conpsixeHns
1(0, 1)

10, 0)

I(1, 0)

A.3.4.2 KapTa nocbinaet Lenovky
CueHapuit 23 (npaswuro 7.1)

231
232
233
23.4
23.5
23.6
23.7
23.8

YCTpONCTBO COMPAXEHUA
1(0, 0)

CueHapuit 24 (npaswuno 7.1)

241
242
243
24.4
245
246
247
24.8

A.3.4.3 OTnpaBuTenb LENOYKM UHMLUMPYET NpepbliBaHUe LLIeNOUYKU

YCTpOWCTBO CONpsKEeHNUst
(0, 0)

[T

[T

LTI
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CueHnapuit 25 (npaBuno 9) — YCTpONCTBO COMNpsXeHne UHULUUPYET NpepbiBaHne Lenoyku.

251
252
253
25.4
255
256
257

YCTpOACTBO COMPAXEHUA
1(0, 1)

S(ABORT-3anpoc)

(1, 0)

1(0, 0)

S
—
.
—
S
—
e

KapTa

R(1)

S(ABORT-oTBET)

(0, 0)
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CueHapuit 26 (npaBuno 9) — KapTa UHULMUPYET NpepbiBaHUE LIENOYKA.

YCTpOWCTBO conpsixxeHns KapTa
26.1 1(0, 0) —_—
26.2 — I(0, 1)
26.3 R(1) —_—
26.4 — S(ABORT-3anpoc)
28.5 S(ABORT-o0TBET) _—
26.6 «— I(1, 0)
26.7 I(1, 0) E——
26.8 — I(0, 0)

A.3.4.4 MNMonyvyarenb LEeNnoYkn UHULUMPYET NpepbiBaHUe LIENOYKN
CueHapuin 27 (npaBurno 9) — KapTa UHWLMUPYET NpepbliBaHUE LIENOYKU.

YCTpOWRCTBO COMnpsixKeHns KapTa
271 I(0, 1) _
27.2 — R(1)
27.3 (1, 1) _
27.4 — S(ABORT-3anpoc)
27.5 S(ABORT-oTBeT) _—
27.6 — R(0)
27.7 I(0, 0) —_—

CueHapuin 28 (NpaBuno 9) — YCTPOWCTBO COMPSXKEHUS UHULMUPYET NpepbliBaHUE LIEMOYKA.

YCTpOWRCTBO conpsixkeHns KapTa
281 1(0, 0) _
28.2 — I(0, 1)
28.3 R(1) _—
28.4 — I(1, 1)
28.5 S(ABORT-3anpoc) _—
28.6 — S(ABORT-oTBET)
28.7 I(1, 0) —_—

A.3.5 Bo306GHOBNEHNE CUHXPOHU3ALUN
CueHapuin 29 (npasuno 6.2)

YCTpOWCTBO COMpAXeEHNS KapTa
29.1 — ITro6oit 6nok
29.2 S(RESYNCH-3anpoc) E—
29.3 «— S(RESYNCH-oTBeT)
29.4 I(0, 0) >
29.5 «— I(0, 0)
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CueHapwuii 30 (npaBuna 6.2 u 7.3)

30.1
30.2
30.3
30.4
30.5
30.6
30.7

YCTpOWCTBO CONpsixeHUst

S(RESYNCH-3anpoc)

S(RESYNCH-3anpoc)

10, 0)

CueHapwuii 31 (npasuna 6.2, 7.1 1 7.3)

31.1
31.2
31.3
31.4
31.5
31.6
31.7

CueHapwuii 32

32.1
32.2
32.3
32.4
32.5
32.6
32.7

YCTPOWCTBO COMpsiKeHnst

S(RESYNCH-3anpoc)

S(RESYNCH-3anpoc)

1(0, 0)

YCTpOWCTBO CONpsixeHUst

S(RESYNCH-3anpoc)

S(RESYNCH-3anpoc)

(0, 0)

—
 ———
—<
e
—
 ———
—

—

><—

—

s

—

—_—

—

><—
—<

4—
_
—

CueHapwuii 33 (npasuna 7.1 u 7.4.1) — Npwu 3anycke npoTokona.

33.1
332
33.3
33.4
33.5
33.6
337

YCTPOWCTBO CONpsiXeHUst
1(0, 0)
(MpeBbiwexne BWT)
R(0)
(MpeBbiwexne BWT)
R(0)
(MpeBbiwexne BWT)
BoccTaHoBneHne unu feaktueaums
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Kapta

IMoBoit 6ok

S(RESYNCH-oTBeT)

S(RESYNCH-oTBeT)

10, 0)

Kapta
JTroBoit Briok

RIN(R)]

S(RESYNCH-oTBeT)

10, 0)

Kapta
IoBoir 6ok

RIN(R)]

S(RESYNCH-oTBeT)

10, 0)

KapTta
(HeT oTBeETA)

(HeT oTBeETA)

(HeT oTBeETA)
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CueHapuit 34 (npasuna 7.1, 7.4.2 n 7.4.3) — B xoae npoTokona.

34.1
34.2
34.3
34.4
34.5
34.6
34.7
34.8
34.9
34.10

CueHapuin 35 (npaBuna 6.4, 7.1, 7.4.2 n 7.4.3) — B xofe npoTokona.

35.1
35.2
35.3
35.4
35.5
35.6
35.7
35.8
35.9
35.10
35.11
35.12

35.13

YCcTpoiCcTBO conpsKeHUs

1(0, 0)
(MpeBbiweHne BWT)
R(0)
(MpeBbIweHne BWT)
R(0)
(MpeBbiweHne BWT)
S(RESYNCH-3anpoc)

1(0, 0)

YCTpOCTBO coOMpsXeHUA

1(0, 0)
(MpeBbiweHne BWT)
R(0)
(MpeBbiweHne BWT)
R(0)
(MpeBbiweHne BWT)
S(RESYNCH-3anpoc)
(MpeBbiweHne BWT)
S(RESYNCH-3anpoc)
(MpeBbiweHne BWT)
S(RESYNCH-3anpoc)
(MpeBbiweHne BWT)

« Fopﬂqee» BOCCTaHOBINeHune

unu geaktueaunA

KapTa
(HeT oTBETA)

(HeT oTBETA)

(HeT oTBETA)

S(RESYNCH-oTBeT)

10, 0)

KapTa
(HeT oTBETA)

(HeT oTBETA)

(HeT oTBETA)

(HeT oTBETA)

(HeT oTBETA)

(HeT oTBETA)



Mpunoxexnue AA
(cnpaBouHoe)

rocT P ICO/M3K 7816-3—2013

CBegeHUs 0 COOTBETCTBUM CChINTIOYHbIX MEXAYHAPOAHbIX CTaHAAPTOB HALMOHANbHbIM
ctangaptam Poccuitickon ®eagepaumnmn

Tabnuya OA 1

OB03HaYeHNe CCbINOYHOro MeXAyHapogHoro CTeneHb OB03Ha4YeHne 1 HauUMeHoBaHNe COOTBeTCTBYHLLEro
CTaHAapTa COOTBETCTBUA HauWoHanbHOro ctaHgapta
NCO/M3K 7816-2 MOCT P NCO/MOBK 7816-2—2010 «KapThl ngeH-
TUPUKaLNOHHBIE. KapTbl Ha MHTErpasnbHbIX cXe-
IDT
Max. YacTb 2. KapTbl ¢ kOHTakTaMu. Pa3mepsbl u
pacnonoXxeHne KOHTaKToB»
NCO/M3K 7816-4 MOCT P NCO/MOBK 7816-4—2013 «KapTbl ngeH-
DT TUUKaLNOHHBIE. KapTbl Ha UHTErpasnbHbIX cXe-

Max YacTb 4. OpraHusauus, 3aluta U KoMaHabl
Anst obMeHa»

BETCTBUA CTaHO4apToOB!

- IDT — ngeHTuYHLbIe cTaHgapThl.

M pnMmedaHne — B HaCTOHLLleVI Ta6n|/|qe MCcnosib30BaHO cnepykoliee ycnoBHoe 0003HaueHne CTeneHn cooT-
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(1]

(2]

(3]

(4]

(5]

(6]

ISO 31 (all parts)

(NCO 31 (Bce yacTu)
ISO/IEC 7810:2003
(MCO/M3BK 7810:2003
ISO/IEC 10536 (all parts)

(MCO/M3K 10536 (BCce vacTu)

ISO/IEC 13239:2002

(MCO/M3K 13239:2002

ISO/IEC 14443 (all parts)

(MCO/MB3EK 14443 (BCce vacTu)

ISO/IEC 15693 (all parts)

(MCO/MB3K 15693 (Bce vacTu)
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Buonuorpadusa

Quantities and units

BenuunHel 1 eguHULEI U3MEpeHNs)

Identification cards — Physical characteristics

KapTbl ngeHTudukaynoHHble. Guanyeckue xapakrepucTukm)

Identification cards — Contactless integrated circuit(s) cards — Close-
coupled cards

KapTbl ugeHTUdUKaUMoHHble. KapTel Ha UHTerpanbHelx cxemax bec-
KOHTaKTHble. KapTbl NOBEpXHOCTHOrO AENCTBUSA)

Information technology — Telecommunications and information
exchange between systems — High-level data link control (HDLC)
procedures

MHpopmaLMoHHbIe TeXHoornu. TenekoMmyHUkauum n obMeH nHdop-
Mauuei Mexay cuctemamu. BelCOKOypOBHEBLIE MPOTOKONbLI yrpaere-
HWS KaHanoM nepefayvu gaHHbIX)

Identification cards — Contactless integrated circuit cards — Proximity
cards

KapTbl ugeHTUdUKaUmMoHHble. KapTel Ha UHTerpanbHelx cxemax bec-
KOHTaKkTHble. KapTbl 6rimakoro geicTams)

Identification cards — Contactless integrated circuit(s) cards —
Vicinity cards

KapTbl ugeHTUdUKaUMoHHble. KapTel Ha UHTerpanbHelx cxemax bec-
KOHTaKTHble. KapTbl yaaneHHoro 4eNcTBrS)

» OTmeHeH. HenctByeT MCO 80000 (BCce YacTm).
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