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HAUMWOHANBbHBLIA CTAHOAPT POCCUMUCKOWU O@®EANEPALMUMU

KAPTbl MYOEHTU®PUKALIMOHHBLIE
MeToabl UCNLITaHUNA

YacTtb 3

KAPTblI HA UHTEMPAINbHbIX CXEMAX C KOHTAKTAMU
U CBA3AHHbIE C HUMWU YCTPOUCTBA CONPSAXEHUSA

Identification cards. Test methods. Part 3. Integrated circuit cards with contacts and related interface devices

Data BBegenna — 2013—01—01

1 O6nacTb NpMMeHeHus

HacToawui ctaHgapT ycTaHaBnuBaeT MeToAbl UCNbITaHUA ANA onpeaeneHns XxapakTepucTuk kapT Ha
WHTerpanbHbIX CXeMax C KOHTakTaMmu (ganee — KapT) U CBSI3aHHBIX C HUMW YCTPONCTB CONPSKEHUNA B COOTBET-
CTBUU C onpeaeneHunem, npuseaeHHbIM B UCO/MOBK 7816. Ha kaxabiin MeToa UCNbITaHUA UMeeTCs ykazaHue
B OAHOM WK HECKOSbKNUX OCHOBHBIX cTaHAapTax, Hanpumep B MCO/M3K 7816, nubo B 04HOM UMK HECKOMb-
KWX AOMONHUTENbHBIX CTaHAapTax, ycTaHaBnmBawoLWwmnx TpeboBaHNs K PasfnyHbIM TEXHONOMMAM XpaHeHUA
nHcdopmaunm, NpUMeHseMbIM B KapTe.

MpuMeyaHun e — Kpurepum npmemnemocTy He SIBMSIOTCS YaCTbIo HACTOALLER CTaHAAPTA, HO NX MOXHO HaMTK
B OCHOBHbIX CTaHZapTax.

HacToswuin cTangapT ycTaHaBnMBaeT MeToAbl UCTbITaHWI, KOTopble ABAATCA cneumduiecKkuMmm ans
TEXHOMNOrMM AN KapT Ha UHTerpanbHblX cxemax ¢ koHTaktamu. B UICO/MIK 10373-1 onpeaeneHsl MeToAbl
UCnbITaHWR, ABRsAOWMecs o6LLMMM 45151 OOHOW UMM HECKOMbKMX TEXHOMOMWIA ANS KapT, a ocTansHble cTaHaap-
Thbl 3TOW CEPUN YCTaHaBMNMUBAIOT UHBIE METOAbI UCMbITAHWA ANS cneynanbHbIX TEXHOMOTUA.

MeTogbl CMBITAHUIA, OMUCaHHBIE B HACTOSILLEM CTaHAapTe, NpegHasHaveHbl ANs OTAENbLHOro U HesaBu-
CUMMOTO BbINOMHEHNA. N5 KOHKPeTHOM KapTbl He TpebyeTca nocnedoBaTenbHOe BhINOMHEHNE BCEX NCMNbITa-
HUA. OnucaHHble B HacTosILLEM cTaHAapTe MeToAbl UCMbITaHUA, OCHOBaHbI HA MeTodax, YCTaHOBMEHHbIX B
NCO/M3K 7816-3.

CooTBeTcTBUE TEXHUYECKUM TpeboBaHusaM kapT 1 IFD, ycTaHOBNEHHOE C MOMOLLbIO METOAOB UCTbITa-
HWI, onpeaeneHHbIX B HacTosWEM cTaHdapTe, He uckntodaeT cboes nons. NcnelTaHns Ha 6e30TkasHOCTb B
HacTosiIlLeM cTaHdapTe He paccMaTpUBaloTCS.

HacToswmin cTaHdapT He onucklBaeT UCMbITaHNUsA, NO3BOMAOLWNE YCTaHOBUTL PYHKLUOHAMbHbIE BO3-
MOXHOCTU KapT Ha UHTerpanbHbIX cXeMax B NofHoM obveme. MeTodbl UCMBITAHUNA, paccMaTpuBaeMble B
HacTosiLeM cTaHgapTe, TPebyoT NPoBepKM N1LLL MUHUManbHOW thyHKUMoHanbHocTU. Ee onpegdensioT cne-
Ayowmm obpasom:

- nobasi WHTerpanbHasi cxema, MMetLWascs B KapTe, MpoAc/KaeT MokasbiBaTb OTKIMK Ha
OTBeT-Ha-BoccTaHoBMNEHME, KOTOPLIN COOTBETCTBYET HA30BOMY CTaHAapTy;

- KaXabliA KOHTAKT, COeQNHEHHBIN C UHTErpansHoM CXeMOoN, UMeLLeCs B KapTe, NPpOAoIPKaeT nokasbl-
BaTb 3MEKTPUYECcKoe COMNpoTUBIIEHNE, KOTOPOE COOTBETCTBYET 6a30BOMY CTaHAapTy.

2 HopmaTuBHbIe CCbINKU

B HacTosilweM cTaHgapTe Mcnonb3oBaHbl HOPMAaTUBHbBIE CChINIKMA Ha criedyoLwme cTaHaapThl:
MUCO/M3BK 7810:2003 KapThbl UaeHTUMNKALMUOHHDbIE. dusumdeckne XapakTepucTuKu
(ISO/IEC 7810:2003, Identification cards — Physical characteristics)

WUspanmne ocpmumanbHoe



roCT P UCO/M3K 10373-3—2011

MCO/M3K 7816-3:2006 KapTbl naeHTUbuKaumoHHble. KapTbl Ha MHTerpanbHbIX cxemax. Yactb 3.
OneKTPOoHHBIN nHTepdenc n npotokonbl nepegaun (ISO/IEC 7816-3:2006, Identification cards — Integrated
circuit cards — Part 3: Cards with contacts — Electrical interface and transmission protocols)

NCO/M3K 7816-4:2005 KapTbl naeHTuduKaunoHHble. KapTel Ha MHTerpanbHbIX cxemMax. Yactb 4.
OpraHusauus, 3awmrta n MexoTpacneBble komaHabl ansi odmera (ISO/IEC 7816-4:2005, Identification
cards — Integrated circuit cards — Part 4: Organization, security and commands for interchange)

3 TepMuHbI U onpeaeneHus

B HacTosleM cTaHOapTe NpMMeHeHbl cneaytolme TepMUHBl C COOTBETCTBYOLWUMU orpeaesieHUsIMU:
3.1 kaprTa (card): KapTa Ha uHTerpansHol cxeme ¢ KOHTaKkTamu, kak onpegenero 8 MCO/M3K 7816.
3.2 DUT (device under test): Kapta unu IFD, noasepratojnecst UCNbITaHUIO.

3.3 drakTop-etu (etu-factor): MapameTpbl, NpeaycMOTpPeHHbIe BbIGOPOM MNpPOTOKONa U NapameTpoB
(PPS), onucaxHele B8 UCO/M3K 7816-3, 6.3.1

3.4 IFD (interface device): YCTPONCTBO COMNPSXXEHUs NS KAPT Ha UHTerpasbHbIX CXemMax C KOHTakTamm
cornacHo onpeaenexHuto NCO/M3K 7816-3.

3.5 HopManbHoe npumeHeHue (normal use): NMpuUmMeHeHWe KapTbl B Ka4ecTBe UAEHTUDUKALIMOHHON,
kak onpeaeneHo NCO/M3K 7810:2003, 4.1, Bknovas NCMoSIb30BaHNE B MaLLMHHBIX NpoLeccax, CooTBETCTBY-
IOLLMX TEXHOMIOMMN XpaHeHust UHopMaLnn, peannu3oBaHHON B AaHHON KapTe, U XpaHeHne KapTbl KaK JIM4HOro
OOKyMeHTa B MPOMEXyTKax Mexay MallMHHBIMW NpoLeccamu.

3.6 MeTop ucnbiTaHum (test method): MeToa npoBepkn XxapakTepuUcTnK MAEHTUDUKALUOHHBIX KapT U
CBSI3aHHBIX C HUMW YCTPOMCTB COMpPSKEeHUA C Lienbio NOATBEPKAEHUS X COOTBETCTBUA MeXAyHapoaHbIM
cTaHgapTam.

3.7 cueHapui ucnbitTaHum (test scenario): OnpegeneHHbI TUMOBOW MPOTOKOST U KOMMYHUKaLMK, cne-
undnyHble ANA NPUNOXEHUs, UCTIoNb3yeMble B MeTodaxX UCMbITaHWUNA, YCTaHOBMEHHbIX B HACTOSILLEeM CTaH-
fapre.

3.8 TMNOBOM NPOTOKON U KOMMYHMKaLUuK, cneuudunyHble Ana npunoxeHus (typical protocol and
application specific communication): KoMmMyHukauun mexagy ucnoiTbisaembiM ycTpouctsom DUT u cooTBeT-
CTBYHOLMM UCNbITATENLHBIM 060pYAOBaHNEM, OCHOBAHHbIE Ha MPOTOKOME U NPUMNOXEHUWN, BEINOMAHAEMOM B
DUT, n npeacrasnsiiowine ero HopMarnbHoe nprMeHeHue.

4 OO6LMe NOHATUA, OTHOCALLUMECS K MeToAaM UCNbITaHUN

4.1 BHellHUWe ycnoBUs NPU UCNbLITAHUAX

UcnbiTaHns husndeckunx, aNeKTpUYecknxX 1 JIOrMYeckux XxapakTepucTuk KapT NPoBoAAT Npu TeMnepaTy-
pe okpyxatowei cpeabl 23 °C £ 3 °C, oTHocutensHom BnaxHoctn 40 % — 60 %, ecnu He onpeaeneHo nHoe.

4.2 MNpepBapuTenbHOe KOHAULMOHMpPOBaHUe

Ecnu meToa ucnbiTaHuiA TpebyeT NnpoBeeHUs NpeaBapuUTESIbHOrO KOHAULMOHUPOBAHUSA, UCTIBITYEMbIe
naeHTUpUKaLMOHHbIe KapThl BbiAEPKMBAIOT A0 HAa4ana UCTbITaHUs B HOPManbHbIX KMMMaTUYECKUX YCIIOBUAX
B TeueHue 24 4, eciiv He YCTaHOBIIEHO UHOE.

4.3 BbiGop MeTOAa UCTILITAHUIA

OnpegeneHHbln MeTo UCTIbITaHUIA AOJPKEH NPUMEHNATLCSA B COOTBETCTBUM C TpeboBaHUAMN ANs npo-
BEPKM XapaKTePUCTUK KapT, yCTaHOBIEHHbIX B COOTBETCTBYIOLLIEM 6a3oBOM cTaHAapTe.

4.4 [lonyckaeMble OTKIOHEHUA

OTKNOHEHNS 3HAYEHWI XapaKTepPUCTUK UCNbITaTeNbHOro 060pyaAoBaHUA (Hanpumep, NUHENHbIX pasme-
pOB) M NAapaMeTPOB UCMbITATENbHBLIX PEXUMOB (HanpuMep, napameTpoB HAaCTPONKU UCMLITaTENbHOro 06opy-
[OBaHUSA) OT yKasaHHbIX B cTaHA4apTe 3HaYeHWI He JOMKHbI NpeBbIaTth + 5 %, eCnu He oroBopeHb! Apyrue
Aonyckaemble OTKMOHEHUS.

4.5 CymmapHas norpeliHocTb U3SMepeHus

CymmapHasa NorpeLHoCTb U3MepeHUst Mo KaxAoW BenuuuHe, onpeaenseMoi AaHHbLIM MeTOAO0M UCTbl-
TaHui, AomkHa GbITb yKkasaHa B NPOTOKOIE UCTILITAHWIA.

2
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4.6 CornaiwieHusi NoO INEKTPUYECKUM UIMEPEHUAM

PasHuua noTeHumanos onpegensetca oTHocuTensHo GND (3emMna) koHTakTa kapThl, @ TOK, BXOASALLMIA B
KapTy, cHATaeTCA NOMOXKUTENbHbIM.

4.7 O6opyaoBaHue

4.7.1 O6GopyaoBaHMe ANA UCMbITAHUA KapT Ha UHTErpanbHbIX CXeMaX C KOHTaKTaMu (McnbiTa-
TenbHoe o6opyaoBaHue)

4.7.1.1 eHepupoBaHue HanpsbkeHusa VCC (Ucc) U cuHXpoHusauus

Tabnwuua 1— Hanpsikenne n cunxponmnsauus ans VCC

Napametp Pexum pabotbl [Avana3son TouHoCTb
Uce Knacc A, B, C Or-1p06B +20mB
o te Knacc A, B, C Ot 0 go 500 mke + 100 mkc
4.7.1.2 NU3amepenue Ic
Ta6nuuya 2—MNapameTpsbl Icc
XapakrepucTuka Pexum [nanasoH TouHOCTb Paspeluenue
WamepeHne BbiGpocoB Ot 0 go 200 MA +2 MA 20 HC
Iec AKTUBHBIN pexum OT1 0 go 100 MA +1MmMA CpepgHee cBbiwe 1 Mmc
OCTaHOB CUHXpOHM3aLUK Ot 0 go 200 mkA + 10 mkA CpepgHee cBbiwe 1 mc

4.7.1.3 FeHepupoBaHue HanpsixeHusi SPU (C6)
Cwm. 5.5 m ICO/M3K 7816-3.
4.7.1.4 TeHepupoBaHue HanpsbkeHUs RST U cUHXpoHU3aLma

Tab6nuua 3— Hanpsikenne RST 1 cMHXpOHU3aumsi

MNapametp Pexxum paboTbl [AnanasoH TouHOCTb

Ug UL Knacc A, B Or-1p06B + 20 mB

Uy Knacc C OT-10028B +20 mB

U, Knacc C OT-1p0018B +20 mB

tp te OT1 0 po 2 mkc + 20 HC

MpumeyaHue—tigu - redepupyioT ot 10 % 8o 90 % o1 3HaueHnin Uy iy M U o
4.71.5 UsmepeHune Toka RST
Tabnuua 4—TokRST
Xapakrepuctuka Pexum [nana3soH TouHoCTb Paspeuwenue

Iy AKTVBHbIN Ot -30 go 200 mkA + 10 MKA 100 He
I, AKTUBHBIV OT1-200 go 30 MkA + 10 MKA 100 He
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4.7.1.6 FeHepupoBaHue HanpsxkeHuUs I/O U cMHXpPOHU3aLMA B peXUMe Npuema

Tab6nwuuya 5— Hanpsxexue /O n cuHxpoHnaaumsi

Mapametp Pexum Pexxum pabotbl [nana3soH TouHoCTb
Un Uy Kapra: Mpuem, Knacc A, B OT-1p06B +20mB
O6opyaoBaHue: Mepepava
Un Kapta: Mpuem, Knacc C Or-1p02B +20mB
O6opygoBaHve: Mepeaava
U, Kapta: Mpuem, Knacc C Or-1g01B + 20 mB
O6opygosaHve: MNepepava
in te KapTa: Mpuem, OT1 0 go 2 mkc + 100 He
O6opygoeanue: Mepepava
Mpumeyanue—isuit-renepupyioT ot 10 % 8o 90 % o1 sHaveHunt Uy o M U e
4.7.1.7 U3amepeHue Toka /O B pexxume npuema
Ta6nuya 68— Tokl/O (pexum npuema)
Mapametp Pexum AunanasoH TouHoCTb Paspeluenue
1, Kapra: MNpuewm, Ot -300 go 30 mkA + 10 MKA 100 HC
O6opyaosanue: Nepenava
Kapra: Mpuewm, Ot -1,5 g0 0,2 MA + 50 MKA 100 HC
I O6opygoeanue: [Mepegava
IL
Kapra: Mpuewm, OT1-200 go 30 MkA + 10 mkA 100 HC
O6opygosanue: Mepepava

4.7.1.8 T'eHepupoBaHue Toka l/O

Tabnuya 7—Tokl/O

Bpewmsi ctrabunusauuu nocne
MNapametp Pexum [vanasoH TouHoCTb [OCTIKEHUS! YPOBHS
I Kapra: MNepepava, OT1 20 kOm o VCC unum + 200 Om
OH O6opyaosanue: Mpuem 3KBMBareHTHas Lenb
I KapTa: Nepeaava, Or0pg0 1,5MmA + 50 MkA <100 He
oL O6opyaosanue: Mpuem
4.7.1.9 N3mepeHue HanpsxeHus |/O U cuHXpoHU3auus
Tab6nuya 8— Hanpsaxenune /O n cuHxpoHnsaums
XapakrepucTtuka Pexum paboTsl Mvana3soH TouHOCTb Pa3pewenue
Un Uy Knacc A, B, C Or—1p006B + 20 mB 20 He
e I Ot 0 go 2 mkc + 20 He

MpumeyvaHue—itont-nsmepsior ot 10 % Ao 90 % ot aHavennn Uy i Uy o0




4.7.1.10 IeHepupoBaHue HanpsbkeHusa CLK

Tabnuuya 9—Hanpsxkenne CLK
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MapameTtp Pexum paboThbl HuanasoH TouHoCTh PaspelueHue
U, U Knacc A, B Or-10068B + 20 mB 20 He
Uy Knacc C Or-1p028B +20 mB 20 He
Uy Knacc C Or-1p02B + 20 vB 20 He
4.7.1.11 FeHepupoBaHue chopMbl curHana CLK (B ogHoM uukne uamepeHus)
Tabnunuya 10— dopmbl curHana CLK
MapaveTp OunanasoH TouHoCTh
Pabounii uukn OT1 35 % po 65 % nepuoga + 5 He
YacroTa OT10,5005,5MIy + 5Ky
YacroTa Ot 5700 20,5MIy, + 50 kl'y
fe e OT1 1% po 10 % nepropa + 5He

MpumeuyaHue—igu terenepupyior ot 10 % a0 90 % oT 3HadeHit Uy nin (100 %) u U 0y (0 %).

4.7.1.12 UsmepeHue Toka CLK

Tabnuua 11 —Tok CLK

XapakrepucTtuka Pexum [nanasoH To4HoCcTb Paspewenue
Iy AKTUBHBbIV O71-30 go 150 mkA + 10 mkA 20 He
I AKTVBHbIN OT1-150 go 30 MmxkA + 10 MKA 20 He
4.7.1.13 UamepeHue emkocTtu konTaktoB RST, CLK u l/O
Tabnuua 12— EMKOCTb KOHTAKTOB
Xapakrepuctuka OuanasoH TouHoCTb
C Ot 0 o 50 n® +5nd

MpumeuaHun e — KoHTakTHY10 €MKOCTb CnegyeT Uamepsitb Mexay KOHTakToM U GND KOHTaKTOM.

4.7.1.14 lNeHepupoBaHUe NocrneAoBaTeNbHOCTU aKTUBALUMU U AeaKTUBaLUU KOHTAKTOB

Ta6nunuya 13— AktMBaums u aeaktmsaums

OuanasoH nepexkniyYeHns curHanos

TouHoCTb

Ot0pmo1c

+ 200 He (unn 1 CLK nepwopg B 3aBUCMMOCTH OT TOTO, YTO MEHbLLE)

4.7.1.15 3mynsauusa npotokona l/O

WNcnbiTaTensHoe obopyaoBaHue ANs KapT AOMKHO BblTb CNocoBHO amMynupoBaTb NpoTokonel T =0 u
T =1, a Tarke npunoxenns IFD, koTopble He0BXxoaMMbI ANS 3arycka TUNOBOW KOMMYHMKaLIMK, crneunduiHon

AONgA NpUNoXeHnsa, B COOTBETCTBUN B NPUNOKEHNAMN KapThbl.

MpwnmeyaHue— Ecnu cneundunyHble OyHKLUM He peann3oBaHbl B kapTe, To TpeboBaHve o Hanmuum CooTBeT-
CTBYIOLLEM CUCTEMbI KOHTPONS B UCTIbITATENBHOM 0GOPYAOBaHM ANS KapT He SBNSAETCs oba3arenbHbIM (HanpuMep, NpoTo-

kon T = 1 He peanu3oBaH B kapTe).




rocTt P UICO/MIK 10373-3—2011

4.7.1.16 MeHepupoBaHUe CUHXPOHU3aLUM 3HakKa I/O B pexume npuema

UcnbiTaTensHoe obopyaosaHue ANs KapT AOSMKHO BbITb CNOcobHO reHepupoBaTh NoTok 6utos /O B
cootBeTcTBUN ¢ MCO/MBK 7816-3.

Bce napameTpbl CUHXPOHU3ALMK, HanpuMep AnNvHa cTapToBoro 6uta, sawuTHOe BpeMs, CUrHasbl OLUKW-
GOK 1 T. 4., OOIDKHBI BbITb KOHDUTYPUPYEMBIMNA.

Tab6nwnya 14 — CuHxpoHusaums sHaka 1/0

Cumeon MapameTp TouHOCTb

€ Bce napameTtpbl CMHXpOHU3aUnMn + 4 CLK uukna

4.7.1.17 N3mepeHne n MOHUTOPUHT npoTtokona l/O
WcnbiTaTensHoe o6opyaoBaHMe Anst KapT OOMKHO BbiTb cNOCOBHO NPOBOAUTL M3MEPEHUA U MOHUTO-
PUHT CUHXPOHM3ALMN NTOrMYECKUX HUSKUX N BICOKUX COCTOSIHUIA NnHUK I/O no oTHolueHuio k YacTtote CLK.

Tabnunuya 15— XapakTepuUcTK1 CUHXPOHM3aLmMm

XapakTepucTuku TouHoCTb

Bce xapakTepucTnkn CUHXpOHU3auum + 2 CLK yukna

4.7.1.18 AHanus npoTtokona

UcnbiTaTensHoe obopyaosaHue ans kapT AOMKHO B6bITb cNoco6HO NpoBOAUTL aHanns3 notoka 6utos I/O
no npotokornam T =0un T = 1 B cooTBeTCTBUM cO cTaHAapToM UCO/MOK 7816-3 1 BbigensiTb NOTOK fornyec-
KNX AaHHbIX ANA AanbHenLWen NpoBepkn NPOToKoNa n NpUnoXeHus.

MNpumeyaHune— Ecnu cneunduyHblie PyHKuMM He peann3osaHbl B KapTe, To TpeboBaHue 0 Hann4un CooTBeT-
CTBYIOLLEW CMCTEMbI KOHTPOISA B UCMbITaTeNbHOM 000pyAoBaHUM Ans KapT He ABMsieTcs 0bsi3aTenbHbIM (Hanpumep, NPoTo-
kon T =1 He peanu3oBaH B kapTte). C apyron CTOPOHBI, OT 060pya0BaHNA MOXKET NOTPe6oBaTLCs PpaclUMPEeHNe BO3MOXHOC-
TeW, Hanpumep reHepupoBatb nobyo komaHgy BapuaHta 2 (cm. MCO/MIK 7816-4), ecnu kapta He noagepxuvBaeT
ctaHgapt READ BINARY.

4.7.2 O6opynoBaHue ANA UCNbITAHUMA YCTPOUCTBaA CONPSXeHUA (UcnbiTaTenbHoe o6opyaoBa-
Hue ans IFD)
4.7.2.1 TeHepupoBaHue Toka VCC (/)

Tabnunua 16— TokVCC

Bpems crabunusauum
MapameTtp Pexum AvanasoH TouHOCTb nocne AoCTUXEHUs
YPOBHS
"eHepaums BoiGpoca Ot 0 go 120 mA + 2 mAP <100 He
I AKTUBHbBIV pexnm O1 0 go 70 MA +1MA <100 He
ce Xonoctow pexum (CLK-cTomn) Ot04m01,2MA + 10 MKA <100 He
HeaktuBHbIli? O1-1,2 po 0 MA + 10 MkA <100 He
tn te 100 He + 50 He
OnvHa umnynbca Ot 100 pgo 500 He + 50 He
AnvHa nayabl Ha YacToTe Ot 100 go 1000 He + 50 HC
OnvHa naysbl criyyainHas Ot 10 go 2000 mkc + 1 mkc
2 MakcumanbHOe BbIXOQHOE HanpsiKeHne A0MKHO OblTk orpaHuyeHo 5 B.
b [IuHamnyeckme ycrioBUs 4nsi reHepupoBaHUs BblGPOCOB.
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4.7.2.2 U3mepeHue HanpskeHua VCC (Ugc) u cuHxpoHusaumun

Ta6nuua 17 — Hanpsixenne VCC n cuHxpoHu3saums

Xapakrepuctuka Pexum paboTbl InanasoH TouHoCTb Pa3speluerue
Uce Knacc A, B, C Or-1po6B + 20 mB 10 Hec
4.7.2.3 UsmepeHune HanpskeHua SPU (C6) (Ucc) u cuHxpoHusaums
Tab6nuua 18 — Hanpsxenne SPU n cuHxpoHusauus
Xapakrepuctuka Pexum paboTbl [Ouanason TouHoCTb Pa3peweHue
Uce Knacc A, B, C Or-1p06B + 20 mB 10 HC
4.7.2.4 NeHepupoBaHue Toka RST
Ta6nuua 19— Tok RST
MapameTp Pexum [uanaso TouHocTb Bpeﬂgc%af;:::?l;gﬁ::cne
Iy AKTUBHBIN OT1-30 go 200 mkA + 10 mkA <100 He
I, AKTUBHBIN OT1-250 go 30 MkA + 10 MkA <100 He
I@ HeaktuBHbIN Ot -1,2 gpo 0 MA + 10 MkA <100 HC
@ BbIxogHOE HanpsiKeHne OomKkHO 6biTb orpaHuyeHo ot —0,5 go 5,5 B.
4.7.2.5 UsmepeHue HanpskeHust RST n cMHXpoHusaumua
Tabnuua 20— HanpsixeHne RST n cHXpOHM3aLmsi
XapakrepucTuka Pexum paboThbl [unana3soH TouvHoCTB PaspelueHue
Un Uy Knacc A, B, C Or-1p068B + 20 mB 20 He
to te OT1 0 go 2 mkc + 20 He
MpumeyaHue—igui-namepsiores ot 10 % g0 90 % ot aHaueHnn Uy min M Ul max

4.7.2.6 FeHepupoBaHue TokoB |/O

Tabnwuuya 21—Tokm /O

MNapametp Pexum [HnanasoH To4HOCTb Bpewmsi crabunusaumu nocne
NOCTWKEHUS YPOBHS
I L O6opypoBsanve: MNpvem u nepegava, OT —400 go 50 mkA + 5 MKA <100 HC
IH “OH IFD: MNepenava u npuem
T O6opygoBaHue: MNpuem, Ot 0pm01,5mMA + 10 mKA <100 HC
1L IFD: Mepenava v npuem
I, IFD: Mpuem OT1 0 go 1200 mkA + 10 MKA <100 He
1@ HeaktvBHbIN O1-1,2 gpo O MA £ 10 MKA <100 He

a BpIxoaHOE HaNpsKeHUe JAOIMKHO GbITb orpaHnyeHo ot —0,5 ao 5,5 B.
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4.7.2.7 N3mepeHue HanpsbkeHua /O u cuHxpoHusauma

Tabnwuuya 22— Hanpsikenne I/O n cuHxpoHunaauusi

XapakrepucTtuka Pexum pabotsl [AuanasoH TouHOCTb PaspeweHue
Un Uy Knacc A, B, C Or-1po6B + 20 mB 20 HC
s te OT1 0 o 2 mke + 20 HC

Mpumeyanune—igni-namepsiorcs ot 10 % Ao 90 % ot sHaveHnn Vy, . o mV, .

4.7.2.8 T'eHepupoBaHue HanpsixeHus /O u cMHXpoHU3aLUAa B pexxuMme nepeaayun

Tab6nuuya 23— Hanpspkenne I/O n cMHXpoHU3aLMs (PEXMM Nepeaaqn)

Mapametp Pexum Pexum paboTsl [nanasoH TouHOCTb
U Uy IFD: MNpuem, Knacc A, B Or-1006B + 20 mB
O6opyaoeanue: Nepenava
Un IFD: MNMpuem, Knacc C Or-1p0028B + 20 mB
O6opypnoeanue: Nepenava
UL IFD: Mpuewm, Knacc C Or-1p028B +20mB
O6opyaoBanue: Nepeaava
e te IFD: Mpuem, Ot 0 pgo 2 mkc + 100 He
O6opypaosanue: Nepepgava
MpumeyaHnue—ign i reHepupyiotcs ot 10 % o 90 % ot sHavennn Uy o Up o
4.7.2.9 U3mepeHune Toka I/O B pexxume nepegaum
Tabnuya 24 —Tokl/O (pexum nepegaqn)
NapameTp Pexum Avana3son TouHoCTb Paspewenue
Iy Mepegava OT1 0 go 1200 mkA + 10 mkA 20 HC
12 HeakTnBHbIN OT10 a0 1,2 MA + 10 MKA 20 He
a8 BbIx04HOE HanpshkeHue AomkHO 6biTk orpannyero ot —-0,5 go 5,5 B.
4.7.2.10 TeHepupoBaHue Toka CLK
Tabnuua 25—Tok CLK
MapameTp Pexum Avanason TouHoCTb Bpewms crabunusaun nocne

[OCTUXEHUS YPOBHS

Iy AKTVBHbIV Ot -30 go 150 mxkA + 10 mkA <20 HC
I, AKTUBHbIN OT -150 go 30 MkA + 10 MKA <20 He
12 HeakTuBHbIN Ot -1,2 no 0 MA + 10 MKA <100 He

2 BbixogHoe HanpsXeHue QOrkHO BbiTb orpaHnyvero ot —0,5 oo 5,5 B.
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4.7.2.11 U3mepeHue HanpsbkeHus CLK n cuHxpoHusauua

Tabnwnuya 26— Hanpsixenne CLK n cuHxpoHusaums

XapakrepucTuka Pexum paboTbl OunanasoH TouHOCTb Paspeluexue

Uns U Knacc A, B, C Or-1pm06B +£20wvB 20 He

4.7.2.12 N3smepeHune opmbl BonHbl CLK (M3MepeHUe B 0O4AUHOYHOM LiUKIE)

Tabnuuya 27 — dopmbl BonHbl CLK

Xapaktepuctuka Hunana3soH TouHoCTb
PaGouui umkn? OT1 35 % po 65 % nepvoga + 2,5 % nepuoga
YacroTaP 07 0,5 go 20,5 My + 2,5 % nepuoga
tn £ O11 % Ao 10 % nepuoga + 2,5 % nepuoga

MpwumeuyaHune—WenbiTarensHoe o6opygosaHue IFD gomkHo GbiTb CNoCoOHO NPOBEPSITL KaXAbIV LWKN B
TEeYeHUe N3MepeHnn.

@ Paboumii uukn cneayeT namepsTb oT 50 % A0 50 % Uy 1, (100 %) n U, . (0 %) no Hapacrtaiowemy poHTy.

b Yacroty cneayet namepstb oT 50 % 10 50 % BeayLmX (PPOHTOB ABYX NPUIEraIOLLMX CUHXPOHN3NPYIOLLMX UM-
NynbcoB 0T Uy min (100 %) n U} 4y (0 %) no HapacTaowemy poHTy.

¢t u - cneayet namepsTb oT 10 % A0 90 % OT aHaveHuih Uy i, (100 %) n U ., (0 %).

4.7.2.13 N3mepeHue eMKocTu KoHTakToB Mexay GND u I/O

Tabnunua 28— EMKOCTbL KOHTAKTOB

Xapakrepuctuka OuanasoH TouHoCTb

C Ot 0 go 50 n® +5nd

4.7.2.14 3mynauus npotokona l/O
UcnbiTatensHoe o6opyaosaHue ans IFD gomkHO uMeTb BO3MOXHOCTb 3MynuMpoBaTh npotokon T =0 un
T = 1, a TaKke NPUNOXEHUA KapTbl, Tpebyowmneca Ana BLINOAHEHUA CLEeHapua UCNbITaHUA.

Mpwumeuyanune— EcnmcneuycdunyHble hyHKUMM HE peann3oBaHbl B kapTe, TO TpeboBaHue 0 Hanu4Mmn cooTBeT-
CTBYIOLLLE CUCTEMbI KOHTPONS! B UCTIbITAaTENBHOM 060pyAOBaHUM ANA KapT He sensieTcs 06a3atenbHbIiM (Hanpumep, NPoTo-
kon T = 1 He peanu3oBaH B KapTe).

4.7.2.15 NeHepuUpoBaHUue CUHXPOHU3aLUKN 3HaKa I/O B pexume nepepain

UcnbiTaTensHoe obopyaosaHue ans IFD gomkHO UMeTb BO3MOXHOCTL reHepupoBaTh NoTok 6utos /O B
COoOTBETCTBUU co cTaHaapTom MCO/M3K 7816-3 npumeHuTensHo k yactote CLK.

Bce napameTpbl CUHXPOHU3ALUMWK, HanNpUMep cTapToBas AfivHa B 6uTax, pasrpaHnYUTeNbHbIA BpeMeH-
HOW MHTepBan n coobeHus 06 owunbkax, AoMKHBI BbITb HACTpanBaeMbIMK.

Ta6nunya 29— NapameTpbl CUHXpPOHU3AUUN

Cumson NapameTp TouHoCTb

& Bce napameTpbl CUHXPOHU3aUUN + 4 yukna CLK

4.7.2.16 U3mepeHUe U MOHUTOPUHT npoTtokona l/O
UcnebiTaTensHoe o6opynoBaHue ansa IFD gomKHO UMETb BO3MOXHOCTb BLIMOMHATL U3MEPEHUS 1 MOHU-
TOPUHT CUHXPOHU3ALIMM JIOTUHECKUX HU3KUX U BBICOKUX COCTOSIHUIA NuHUK I/O oTHOCUTENbHO YacToThl CLK.
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Ta6nunuya 30— XapakTepucTmku CUHXPOHU3auun

Xapaktepuctuka TouHoCTb

Bce napameTpbl CUHXpPOHU3aUMK + 2 uukna CLK

4.7.2.17 AHanus npoTtokona

UcnbiTatensHoe obopyaosaHue IFD [OMKHO MMETb BOSMOXHOCTb aHanuanposaTtb 6UToBbIM NoTok |/O B
COOTBETCTBMMU ¢ NnpoTokonaMm T =0 u T = 1 cornacHo ctaHgapty MCO/MOIK 7816-3 1 akcTparnpoBaTb NOTOK
NOrMYecknx AaHHbIX ANA AanbHelLen NpoBepK NPOTOKoNa U NPUICKEHWA.

MpumeyaHune— Ecnu cneundunuHblie hyHKUUM He peanu3oBaHbl B KapTe, TO TpeGoBaHue 0 Hann4nm cooTBeT-
CTBYIOLLEW CUCTeMbI KOHTPOMSs B UCnbiTaTensHoMm obopyaoeanum IFD He siBnsieTcs obssatenbHbIM (HanpyMep, NpoToKon
T =1 He peann3oBaH B KapTe).

4.7.2.18 MonHbIW UMNefaHc (ULCTOYHUKMU TOKa U HanpsHKeHUs1 HeakTUBHbI)

Ta6nwunya 31— KmnegaHec

KoHTtakt ConpoTvBneHve TouHoCTh EmkocTb TouvHoCTb
VCC 10 kKOm + 1 kOm 30 no® + 6 nod
110 50 kOm + 5 kOm 30 n® + 6 nd
RST 50 kOm + 5 kOm 30 no + 6 no
CLK 50 kOm + 5 kOm 30 no + 6 nd

4.7.3 CueHapuit ucnbITaHUA

UcneiTaHus DUT, onpeaeneHHeble B pasaenax 6, 7, 8 n 9, TpebyloT BLINONHEHUA CLEeHapuUa UCNbITaHUA.
OH npepacTaBnsieT cobo TUNOBOW NPOTOKOM M KOMMYHUKALMK, cneuuduyHbie Ana NPUNoXeHUs, 3aBucsumne
OT cneunanbHbIX (QYHKLMOHAMNbHBIX XapaKTepucTUK NpoToKoa U NPUNoXeHus, npeaycMmaTpuBaemblx npu
HOpPManbHOM NPUMeEHEHUN 1 peanusoBaHHbIX B DUT.

CueHapuin UcnbliTaHWA AOMKeH BbITh onpeaeneH opraHnsaumen, NPoBoASILLEN 3TU UCTILITAaHUSA, U AOKY-
MeHTanbHO 0hopMIEeH COBMECTHO € pesynbTaTtamu ucnbiTaHuiA. OH gomKeH BKIoYaTh penpeseHTaTUBHOE
NOAMHOXECTBO WIN, ecnn 3To LenecoodbpasHo, nonHble (PyHKUMOHaNbHble BO3MoXHOCTU DUT, koTopble
cornacHo oXxvuaaHusim 6yayT UCnonbL30BaTbCA NPU HOpMarnbHOM NpuMeHeHun. CueHapui ucnbiTaHWUA QOMMKEH
UMeTb NpPOACIDKUTENbHOCTbL He MeHee 1 c.

M pumeuaHn e — UcnbitatensHas opraH3auusi MOXeT noTpeGoBaTb MHHMOPMALNIO O BbIMONMHAEMbIX NPOTOKO-
nax v (yHKUMOHANbHbIX XapaKTepuCcTHKax, a Takke o npegycMmarpusaeMom npumeHeHnn DUT, koTopas no3sonut en onpe-
OeNUTb CUEHapWi UCTIbITAHUMA.

4.8 BzauMocBsi3b METOAOB UCNLITaHUN ¢ TpeGoBaHUAMU 6a30BLIX CTAHAAPTOB

OTHocuTenbHble 3HaYeHus HanpsbkeHus (Hanpumep, 0,7Uqc, 0,15Uq ¢ nnmn Ug + 0,3 B) A0MKHBI 6bITh
onpeaeneHsl oTHocuTenbHO GND 1 npoBepeHkl Ha COOTBETCTBUE C OAHOBPEMEHHO U3MEPEHHBIM 3HaYeHneM

UCC-

Tabnuya 32— MeTtoabl UCMbITAHUIA 3MEKTPUYECKUX XaPaKTEPUCTUK KapT C KOHTAKTaMM

Merton ucnbitanuii no MCO/M3K 10373-3 CoortsetcTaylowue TpebosaHusn
Moapasagen HanmeHnoBanve BasoBbivi cTaHgapT MyHkT
5.1 KontakT VCC NCO/M3K 7816-3 5.2.1
52 KonTakr I/O MCO/M3K 7816-3 5.2.5
53 Kontakr CLK NCO/M3K 7816-3 523
54 KontakT RST NCO/M3K 7816-3 5.2.2
5.5 Kontakr SPU (C6) NCO/M3K 7816-3 524
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Tab6nunua 33— Metoabl UCNbITAHWI NOMMYECKUX OMNepauui kKapT ¢ koHTakTamu — OTBeT-Ha-BoccTaHoBneHve

MeTtoa neneitanuii no MCO/M3K 10373-3

CoortsetcTBylowmne TpebosaHus

MyHKT HanmeHoBaHue Bbasosbi cTaHpapT | MNogpasgen/nyHkT
6.1.1 | «XonogHoe» BoccTaHoBneHve n OTeeT-Ha-BoccTtanoBnenne (ATR) | MCO/MIK 7816-3 | 6.2.1,6.2.2,7, 8
6.1.2 «Tennoe» BOCCTAHOBMNEHWE MNCO/M3K 7816-3 6.2.3

Tabnwuua 34— MeToabl UCMbITAHWIA NOTMYECKUX OMnepaumni kapT ¢ KoHTakTamu — Mpotokon T =0

MeToa ncneitanuii no ACO/M3IK 10373-3

CooTteeTcTBYIOLWME TpeboBaHusA

ans npotokona T =0

MyHKT HanmeHnoBaHne BbasoBbii cTaHgapT Moapasgen
6.2.1 CuHxpoHusaums nepegaum /O gnsi npotokona T =0 MNCO/M3K 7816-3 7.1,7.2,10.2
6.2.2 MoBTopeHue 3Haka I/O gnsa npoTtokona T = 0 MNCO/M3K 7816-3 7.3,8.2
6.2.3 CuHxponusauumsi npuema /0O n cooblieHne 06 owmnbkax MCO/M3K 7816-3 71,7.2,7.3,10.2

Tabnwuya 35— MeTtoabl UCNBITAHWIA NOMMYECKMX Onepauuii KapT ¢ koHTakTamu — [MpoTokon T = 1

MeTton neneitanuii no MCO/M3K 10373-3

CootsetcTBytowmne TpebosaHus

MyHKT HanmeHoBaHue Basosbin cTanpapt | Moapasaen/nyHkr

6.3.1 CuHxpoHusauusi nepegayun /O gns npotokona T =1 NCO/MBK 7816-3 | 7.1,7.2,8.3,11.2,
11.3,11.4.2,11.4.3

6.3.2 CuHxponmnsaums npuema /O gns npotokona T = 1 NCO/MBK 7816-3 | 7.1,7.2,8.3,11.2,
11.3,11.4.2,11.4.3

6.3.3 Xapakrep n3ameHeHuA BpeMeHn oxugaHms 3Haka (CWT) MNCO/M3K 7816-3 1143

6.3.4 Peakuus kapTbl Ha npeBblwenune IFD BpemeHn oxnaanus sHaka | MCO/MIK 7816-3 11.4.3

(cwr

6.3.5 PaarpaHnuntencHbii uHTepBan 6noka (BGT) MCO/M3K 7816-3 11.4.3

6.3.6 OuepeaHocTb 6NOKOB B KapTe MNCO/M3K 7816-3 11.6.3

6.3.7 Peakuust kapTbl Ha OWMGKM NpoTOKONa MNCO/M3K 7816-3 11.6.3

6.3.8 Mcnpaenenve ownbok nepeaaym B Kapte MNCO/M3K 7816-3 11.6.3

6.3.9 MoBTOpHAaA cMHXpoHU3auwnsi MNCO/M3K 7816-3 11.6.3

6.3.10 Cornacoeanue IFSD MCO/M3K 7816-3 11.4.2

6.3.11 MpepbiBaHne MCO/M3K 7816-3 11.6.3

Ta6bnuua 36— Meroabl ucnoiTaHuin GUINYECKUX U INEKTPUYECKMX XapakTepucTuk IFD

MeToa ucnbitanuii no UCO/MIK 10373-3 CooTteTtcrByiolime TpeboBaHus
Moapazgen HanmeHnoeanne BbasoBblit cTaHgapT Moapasgen/nyHkT

7.1 AKTMBaLMA KOHTAKTOB NCO/M3K 7816-3 6.1,6.2.1,6.2.2
7.2 Kontakt VCC NCO/M3K 7816-3 521

7.3 KonTtakt I/0 NCO/M3K 7816-3 525

7.4 Kontakt CLK NCO/M3K 7816-3 523

7.5 Kontakt RST NCO/M3K 7816-3 522

7.6 KonTakt SPU (C6) NCO/M3K 7816-3 524

7.7 [eaktmBaums KOHTaKTOB NCO/M3K 7816-3 6.4
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Tab6nunua 37— Metoabl ucnoitanHuii normveckux onepauuii IFD — OteBeT-Ha-BoccTaHoBneHne

MeTtoa neneiranuin no ACO/M3K 10373-3

CooTteetcTBytOWMe TpeboBaHUsA

MyHkT HaumeHoBaHve basoBbii cTaHgapT MyHkT
8.1.1 BoccTaHoBNeHUe kapTbl («XONOAHOE» BOCCTAHOBMNEHUE) MCO/M3BK 7816-3 6.2.2
8.1.2 BoccraHoBneHue kapTbl («TEMNNoe» BOCCTAHOBMNEHME) MCO/M3BK 7816-3 6.2.3

Tab6nunua 38— Metoabl ucnoitaHuii normveckux onepauuit IFD — MpoTokon T =0

MeTtoa neneitanuii no ACO/M3K 10373-3

CooTteetcTBytOWME TpeboBaHUSA

MyHkT HanmeHoBaHue basoebii cTangapT Mogpasgen

8.2.1 CuHxpoHusauus nepegaum /O gna npotokona T =0 MNCO/M3K 7816-3 7.1,7.2,10.2

8.2.2 MoBTOpeHune 3Haka I/O ansa npotokona T =0 MNCO/M3K 7816-3 7.3,10.2

8.2.3 CuHxpoHusauusi npuema /0O n coobueHune 06 owmnbkax ans NCO/M3K 7816-3 7.1,7.2,7.3,10.2
npoTtokona T =0

Tab6nwunua 39— Metoabl ucneitaHuii normveckux onepaumii IFD — Mpotokon T =1

MeTtoa neneitanuin no ACO/M3K 10373-3

CooTteetcTBytOWME TpeboBaHUSA

MyHkT HanmeHoBaHue basoebii cTangapT Moapasgen/nyHkT

8.3.1 CuHxpoHusaums nepegaum /O gnsa npotokona T = 1 MNCO/M3K 7816-3 7.1,7.2,8.3,11.2,
11.3,11.4.2,11.4.3

8.3.2 CuHxpoHusauust npuema /0O gnsa npotokona T =1 MNCO/M3K 7816-3 7.1,7.2,8.3,11.2,
11.3,11.4.2,11.4.3

8.3.3 Xapakrep u3aMeHeHUsi BpeMeHn oxnaanus 3Haka IFD (CWT) MNCO/M3K 7816-3 11.4.3

8.3.4 Peakuus IFD Ha npeBbiweHne CWT B kapTe MNCO/M3K 7816-3 11.4.3

8.3.5 PasrpaHnunteneHbii HTepBan 6noka (BGT) NCO/M3K 7816-3 11.4.3

8.3.6 OuepeaHocTb G6nokos IFD NCO/M3K 7816-3 11.6.3

8.3.7 VMcnpaenenue owmnbok nepegayun IFD MNCO/M3K 7816-3 11.6.3

8.3.8 Cornacosanue IFSC NCO/M3K 7816-3 11.4.2

8.3.9 MpepbiBaHUe KapThbl MNCO/M3K 7816-3 11.6.3

5 MeToAbl UCNbITAaHUIA INEKTPUUYECKUX XapPaKTEPUCTUK KapT C KOHTaKTamMm

5.1 KoHtakTt VCC

Llenb gaHHOro McnbiTaHUs COCTOUT B M3MepeHun Toka, noTpebnsaemoro kaptoi Ha koHTakte VCC, n
npoBepke paboToCNoCOBHOCTA KapThl B ycTaHOBeHHOM AuanasoHe Uqe (cMm. MICO/M3K 7816-3, 5.2.1).

5.1.1 OGopypoBaHue

Cm. 4.71.

5.1.2 MeToauka

KapTy coeguHsitoT ¢ ucneitatensHbIM 06opydoBaHuemM ansi KapT.

a) YcTaHaBnuMBaloT credyolme napameTpbl UchiblTaTensHOro cbopyaoBaHus Anst KapT (HauvMHaoT ¢
Knacca Hauboree HU3KOro HaNPSPKEHUs, NOAAEPKNBAEMOro KapTon):

Tabnwuuya 40— MNapameTpbl UcnbiTaTensHOro 0b6opyaoBaHnsa ans KapT

MapameTp YcTaHOBOYHbIE NapameTphl
UCC UCC min
fCLK fCLK maxa
@ foLK max B cooTBeTcTBUM ¢ MICO/M3K 7816-3, 8.3.
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b) MpousBoaaT BocCTaHOBIEHUE KapThbl.

c) 3anyckaloT cueHapuin ucnbitTaHui. B npolecce KoMMyHukaumm crnegyeTt HenpepbIBHO KOHTPONUPO-
BaTb CUrHanbl U onpeaensTb BEMUUYMNHDI, ykasaHHble B Tabnuue 41.

Ta6bnuya 41— KoHTponupyemble XapakTepucTuku

XapakrepucTuka Benuuuna

ICC ICC max

d) BeINONHAKT ocTaHOB cUHXpoHU3auumn cornacHo NCO/MO3K 7816-3, 6.3.2, ecnu aTo nogaepxunsaeT-
ca KapToil. Bo Bpemsa ocTaHoBa CUHXPOHU3aLUWN cneayeT HenpepbiBHO KOHTPOMUPOBAaTL XapaKTepucTuKy,
ykazaHHble B Tabnuue 41, n onpeaensaTtb UX BENUHUHDI.

e) 3aHoBO 3anyckaioT f i cornacHo UCO/M3K 7816-3, 5.3 4.

f) 3anyckaloT cueHapuin ucnbiTaHuin. B npouecce 3Toin KOMMyHUKaL MK cneayeT HenpepbiBHO KOHTPONU-
poBaTb XapaKTepUCTUKKU, ykazaHHble B Tabnuue 41, U onpeaensitb UX BENNUUHDI.

g) MosTopatoT aTankl b) — f) npn Use = Use max-

h) MNoBTopsiloT aTanbl @) — g) NpKU BCeX Knaccax HanpsbkeHusl, noaaepXMBaeMblX KapTou.

5.1.3 OT1ueT 06 UcnbITaHUAX

B oTyeT 06 UcnbITaHWAX BKIIOYAIOT AaHHbIE O BENUYMHAX, onpederneHHbIX BO BPeMs BbINONHEHUsI MEeTO-
AKX, N CBeeHNs1 0 COOTBETCTBUM Bcex KoMMyHukaunm MCO/M3K 7816-3.

5.2 KoHTtakt /O

Llenb HacTosiLero ucnbITaHUs: COCTOUT B N3MEPEHNN eMKOCTU KOHTAKTOB |/O, BbIXOAHbLIX HANPSXKeHU
110 (Ugn; UgL) mput HopmankHeix pabounx yenoBuax (o) maxmin M ZoH max/min) VO!g U te B TeUeHWe pexuma
nepeaayv kapTbl 1 BxogHoro Toka I/O (/) ) B Te4eHne pexuma npuema KapTbl.

5.2.1 O6opypoBaHue

Cm. 4.7.1.

5.2.2 MeTtoaouka

KapTy coeauHsoT ¢ ucnblTaTenbHbIM 060pyaoBaHUeM ANs KapT.

a) WsmepsioT emkocTb Cig KoHTakTa I/O.

b) YcraHaBnuBaloT cnegyolmMe napameTtpbl UCNbITaTensHOro obopynoBaHus 4nsA KapT (HadvHasa ¢
Hanbonee HU3KOro Kracca HanpsikeHWs, NogaepXMBaeMoro KapToi) (cM. Tabnuuy 42):

Tabnwuuya 42— MNapameTpbl UCbITATENBHOTO 060PYAOBaHUS Ans KapT

MapameTtp YcTaHoBOYHBbIE NapameTpsl

UCC UCC max

UIH UIH min

UIL UIL min

1oy a

IOL IOL max

tR tR max
te tr max

@ BMeCTO UCTOYHMKA TOKa 4NA /o, CrieayeT ucnosnb3oeatk peauctop 20 kOm ans VCC vnu sKBMBaneHTHYIo Lenb
B LEeNsiX NpegoTBpaLleHns NoBpexaeHns KapTbl NepeHanpsixXeHnemM.

c) MpounssogAT BocCcTaHOBIIEHME KapThl.
d) 3anyckatoT cueHapuil UcnbiTaHnin. Bo Bpemsi 4aHHON KOMMYHMKaL MM JOSKHBI HENPepbIBHO KOHTPO-
NMPOBaTbLCS XapaKkTepUCTUKW, yKasaHHble B Tabnuvue 43, U onpeaensaTbesl UX BeMUYMHbI.
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Tab6nwuya 43 — BenuumHbl, KOTOpble AOMMKHbI ObITH ONpeaeneHb

XapakTrepuctuka Benuuuna
IIH IIH max
IIL IIL max
Uon Uoh min Yo max
UOL UOL min’ UOL max
tR tR max
tF tF max

e) BeiknioyaloT nuTaHUe KapThl.

f) YcraHaBnuBaioT 4ns ucnbiTatenbHOro o6opyaoBaHUa ANsl KapT napameTpbl, ykaszaHHble B Tabnu-
ue 42.

g) BeINONHAOT BOCCTAHOBIIEHNE KapThI.

h) 3anyckaloT cueHapuin ucnelTaHnii. Bo BpeMa AaHHON KOMMYHUKaLMK AOIDKHBI HENPEepbIBHO KOHTPO-
NPOBAaTbLCA XapaKTepucTUKK, ykasaHHble B Tabnuue 43, U onpeaensaTbCcs UX BENMYUHBI.

i) BbIkntoYaloT NUTaHWe KapThbl.

j) MoBTopsioT aTankl b) 1 i) Ana Bcex noaaepKMBaeMbIX KNaccos HanpsKeHUs!.

5.2.3 Ot4eT 06 UCNbITAaHUAX

B oTueT 006 ncnbiTaHWSAX BKMOYAOT AaHHbIE O 3HA4YEeHUU eMKOCTWU KoHTakTa /O, Apyrux BenuuuHax,
onpegenieHHbIX MpU  BbIMNOMHEHWA METOAUKW, a Takke [daHHble O COOTBEeTCTBUM KOMMYHUKaLWIA
MCO/MOK 7816-3.

5.3 KoHtakT CLK

Llenb gaHHOro ncnbiTaHKSA 3aknioyaeTcs B U3BMEpPEHUN Toka, NnoTpebnaemMoro kapTon Ha koHTakTe CLK,
1 npoBepke paboTbl KapTbl MPU YCTAaHOBINEHHBIX TaKTOBLIX YacToTax U dpopmax BonHbl (cM. UCO/MIK 7816-3,
5.2.4, 8.3).

5.3.1 ObopynoBaHue

Cm. 4.7.1.

5.3.2 MeToguka

KapTy coeguHsitoT ¢ ucnbelTaTenbHbiM 06opygoBaHUem Ans KapT.

a) NamepsatoT emKocTb koHTakta CLK C) k.

b) YcraHaBnuBaloT cnegylowme napameTpbl UcnbiTaTenbHoro obopyaoBaHns Ans KapT (HaunHaloT ¢
Knacca Hanbornee H3KOro HanpshkeHus!, noaaepXXnsaeMoro KapToi) (cMm. Tabnuuy 44).

Tabnwuya 44 — MNapameTpbl UCTbITaTENBEHOrO 060PYAOBaHUA ANS KapT

MapameTtp YcTaHoBOYHbIE NapameTphbl
UCC UCC max
UIH UIH min
UIL UIL min
fork feLK min
PaGounn umkn 40 %

¢) BbINOMHSAIOT BOCCTAHOBMEHWE KApThI.

d) YcraHaBnmBawoT fo k Ha fo k max COrnacHo NCO/MOK 7816-3, 5.2.3, 8.3.

e) 3anyckatoT cleHapuit ucnbiTaHuii. Bo BpeMs AaHHOW KOMMYHUKALWUM 4OMKHBI HENPEPLIBHO KOHTPO-

NTMPOBaTbCA XapaKTepUCTuKK, ykasaHHble B Tabnuue 45, n onpeaenATbCAa UX BeNn4nHbIL.
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Tabnuua 45— BennunHbl, KOTOpble OOMKHbI ObITh ONpeaeneHb

Xapakrepucruka Benuuuna
II H IIH max
IIL IIL max

f) BolkmoydatoT nUTaHUe KapThbl.

g) YcraHaBnuBaloT NnapameTpbl UCMbITaTeNbHOro obopyaoBaHus ANs kapT no Tabnuue 44.

h) MNMpousBoaaT BocCTaHOBIIEHUE KapThl.

i) 3anyckaloT cLueHapuii ucnbitaHWiA. Bo Bpems AaHHON KOMMYHUKaUUW A0MKHbLI HENPEPbLIBHO KOHTPO-
NUpOBaTbLCS XapaKTepUCTUKW, YKasaHHble B Tabnuue 45, u onpegensiteCsl UX BESTMYNHBI.

j) BbIkmoyatoT NnUTaHue KapThbl.

k) MosTopsioT aTankl b) u j) Ana Bcex nogaepkMBaeMbiX KNaccoB HaNPsXeHUs.

5.3.3 OtueT 06 UCNbITaHUAX

B oTyeT 06 UCMbITaHUAX BKMIOYAIOT AaHHbIE O 3HAYEHUN eMKOCTU KoHTakTa CLK, apyrnx BenuuuHax,
onpeAeneHHbIX MPW BbINOMHEHUA METOAMKW, a Takke [fAaHHble O COOTBETCTBUM KOMMYHUKaLUiA
MCO/M3K 7816-3.

5.4 KoHtakt RST

Llenb AgaHHOro UCMbITaHUS 3aKrioyaeTcsl B U3aMepeHnn Toka, NoTpebnsieMoro kapToi Ha koHTakte RST,
1 nposepke paboTbl KapTkl MPU AOMYCTUMBIX MUHUMATbHBIX N MAKCUMarbHbIX 3HAYEHUAX CUHXPOHU3ALUN 1
HanpspkeHusa curHana RST (cm. NCO/MOK 7816-3, 5.2.2).

5.4.1 O6opypnoBaHue

Cm. 4.7.1.

5.4.2 MeToguka

KapTy coeauHsioT ¢ ucnbitTatensHbiM 06opyaoBaHUeM AN KapT.

a) MamepsatoT emKkocTb koHTakTa RST Crgt-

b) YcraHasnusaloT cnegyowre napameTpebl UCNbITaTeNbHOro 060pyaoBaHua AnA kapT (HaunHaloT ¢
knacca Hanbonee HU3KOro HanpskeHUs1, NoAAePXKUBAEMOro kapToi) (cM. Tabnuuy 46).

Tabnwuuya 46— MapameTpbl UCMbITaTENBHOrO 06OPYAOBaHNA ANs KapT

MapameTp YcTaHOBOUHbIE NapameTphbi
Ucc Ucc max
UIH UIH min
UL UiL min
fok foLK min

c) MpounssoasT BOCCTaHOBMEHMWE KapThl.
d) 3anyckaloT cueHapuii cnbiTaHWiA. Bo BpeMsi JaHHON KOMMYHUKALMM OOMKHBI HeNpPepbIBHO KOHTPO-
NMPOBATbLCs XapaKTepUCTUKN, YkasaHHble B Tabnvue 47, 1 onpeaensaTsesl UX BeNMYMHBI.

Tabnwuua 47 — BenuunHbl, KOTOpble OOMKHbI ObITb ONpeaeneHs!

XapakrepucTuka Benuuuna
IIH IIH max
IIL IIL max

e) BbikntoyatoT nuTaHue KapThl.
f) YcraHaBnuBaroT napaMeTpbl UCMbITATENbHOrO 06opyacBaHUs 4NA KapT no Tabnuue 46.
g) MponaBoaAT BoccTaHoBMNeHWe KapThbl.
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h) 3anyckatoT cueHapuit ucneiTaHnii. Bo BpeMa AaHHON KOMMYHUKaLUA AOITDKHBI HEMNPEepbIBHO KOHTPO-
NUPOBATbLCA XapaKTepUCTUKK, YkasaHHble B Tabnuue 47, u onpefensiteCsl UX BENUYMHBI.

i) BblkoyaloT nuTaHue KapThbl.

j) NosTopsitoT 3Tankl b) — i) ANA BCex noagaepXnBaeMblX KIaccoB HanpsHKeHus!.

5.4.3 OtuyeT 06 UCNbITAHUAX

B oTyeT 06 McNbITaHUAX BKAOYAKOT AaHHbIE O 3HAYEHUUM eMKOCTU KoHTakTa RST, apyrux senuuunHax,
onpefenieHHbIX Mpu  BLIMNOSIHEHWM MeToAWKW, a Takke [AaHHble O COOTBETCTBAM KOMMYyHUKauWi
MCO/M3K 7816-3.

5.5 Kontakr SPU (C6)

He cywecTByeT cTaHgapTHOrO UCNbLITaHUA, KOTOpoe nNpumeHsieTcs ana koHtakra SPU (C6). Ecnu B
YacTHOM CIlyyae UCMONb3yeTCA AaHHOE NOMe KOHTAKTOB, TO A0MKHO NPUMEHSTLCS UCTIbITaHUe, cneLunanbHoe
ONs AaHHOro cnyYas.

6 MeTtoabl UCNbITAaHUIA NOrNMYECKUX onepaum?l KapT C KOHTaKTamMu

6.1 OtBeT-Ha-BoccTaHoBneHue

6.1.1 «XonogHoe» BoccTaHoBneHUe U OTBeT-Ha-BoccraHoBneHnue (ATR)

Llenb gaHHOro ucnbiTaHUA 3aknovaeTcs B onpeAeneHuu nosedeHus KapTel BO Bpemsi npoueaypbl
«xonogHoro» BocctaHoeneHua cornacHo MCO/M3K 7816-3, 6.2.2.

6.1.1.1 O6opyaoBaHue

Cm. 4.7.1.

6.1.1.2 MeToauka

KapTy coeguHsitoT ¢ UcnbiTaTenbHbiM 060pyaoBaHUeM Ans KapT.

Bo Bpemsl BbINOMHEHUS JAaHHOW METOAMKN OOMKHbI HENPepbIBHO KOHTPOMUMPOBAaTLCA KOHTakThl VCC,
RST, CLK 1 1/O, pernctpupoBaTbcs Bce nepegaBaemMble curHanbl (YpOBEHb U CUHXPOHU3aLUNS), a Takeke forn-
yeckoe cogepXkaHne KOMMYHUKaLUWA.

a) AkTuBupytoT kapTy cornacHo MCO/MOK 7816-3, 6.2.1.

b) Mocne aktnsaumm CLK yctanasnusaoT RST B cocTosiHue H 400 LMKNOB CUHXPOHU3aLMUMN.

c) Ecnn kapta pearupyeT npu nocbinke ATR, To curHan o6 owwnbke nepegaym cooTeeTcTByeT
MCO/M3K 7816-3, 7.3 no KpaiHei Mepe AnA o4HOro 3Haka (cnydvainHo suibpaHHoro) ATR.

d) 3anyckatoT cueHapui UCMbITaHUIA Ha KapTe.

e) BbiknoyaloT nuTaHne KapThbl.

6.1.1.3 OTuyeT 06 UcNbITaHUAX

B oT4yeT 06 UCNbITAHUAX BKIHOYAOT N3MEPEHHbIE 3Ha4YeHUs curHanos u ATR.

6.1.2 «Tennoe» BoccTaHOBNEeHUe

Llenb AaHHOro ncnbiTaHUA 3aknovaeTcs B onpegeneHny NosedeHns KapTel BO Bpems npoLieaypbl «Tern-
noroy» BoccTaHoBreHus cornacHo MCO/MOK 7816-3, 6.2.3.

6.1.2.1 O6opyagoBaHue

Cm.4.71.

6.1.2.2 MeToauka

KapTy coeguHsitoT ¢ ucnbiTaTelbHbIM 060pygoBaHMem Ans KapT.

Bo Bpemsl BbINOMHEHUS JaHHOW METOAMKU OOMKHEI HEMPEepPbIBHO KOHTponupoBaTees koHTakTel VCC,
RST, CLK 1 I/O, pernuctpupoBaTbcs Bce nepefaBaemble cUrHans! (YpoBeHb U CUHXPOHWU3aLMSA), a Takke noru-
yeckoe cogepaHne KOMMYHMKaLWNA.

AKTUBUPYIOT 1 NPON3BOASAT BOCCTaHOBMNEHMe kapTbl cornacHo NCO/M3K 7816-3, 6.2.1 1 6.2.2.

a) 3anyckaloT cueHapui UCNbITaHWUM Ha KapTe.

b) MeHepupyloT «Tennoe» BOCCTAHOBMEHWE MpoAoKUTEeNbHOCTbio 400 UWMKNOB CUMHXPOHW3aLUK
cornacHo MCO/M3K 7816-3, 6.2.3.

c) Ecnu kapta pearvpyet npu noceinke ATR, To curHan o6 owwunbke nepepaynm cooTBeTCTBYET
NCO/M3K 7816-3, 7.3 no kpaliHelt Mepe ANs 04HOro 3Haka (CnyvaiHo sbibparHHoro) ATR.

d) 3anyckarT cueHapuii UCMbITaHNA Ha KapTe.

e) BbiknioyaloT nuTaHne KapThbl.

6.1.2.3 OTueT 06 UcNbITaHUAX

B oTyeT 06 UCMbITAHUSAX BKMOYAIOT M3MEpPeHHble 3HaveHus curHanos n ATR.
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6.2 MNMpoTtokon T =0
[aHHble NCnbITaHUs NPUMEHSIOT, ecni kapTa noaaepxusaeT npoTtokon T = 0.
MpunmeyaHune—eg onpegensiot no tabnuue 14.

6.2.1 CuHxpoHusauusa nepepauu /O ana npotokona T =0

Llenb gaHHOro UcnbiTaHns 3aknioyaeTcs B onpeaeneHnn CUHXPOHU3aUUU AaHHbIX, NepeaaBaeMblX Kap-
Tol (cm. ICO/MOK 7816-3, 7.1, 7.2, 10.2).

6.2.1.1 O6opynoBaHue

Cm. 4.7.1.

6.2.1.2 Metoauka

KapTy coeguHsaoT ¢ ucnbiTatensHbIM 06opygoBaHMeM 4ns KapT.

Bo Bpems BbINONHEHWA METOANKM AOMKHbI HENPEPbIBHO KOHTPONMpoBaThes koHTakTel VCC, RST, CLK
n 1/0, pernctpnposaTbCs BCe NepedaBaeMble CUrHanbl (YPOBEHb W CUHXPOHM3ALMSA), a TakKe JIorM4eckoe
cogep>xaHue KOMMYHUKaLMIA.

a) 3anyckatoT cLeHapuii NCrbITaHW Ha KapTe ¢ HOMUHarbHbIMU NapaMeTpamMmn TaKTOBON CUHXPOHU3a-
umn (cM. MICO/M3K 7816-3, 10.2).

b) MoBTopsitoT aTan a) co BceMu NpefocTaBfieHHbIMU thakTopamu-etu.

c) MoBTOpsAOT aTanbl a) 1 b) Ans Bcex NpegocTaBreHHbIX NPUOXKEHNA.

6.2.1.3 OTuYeT 06 UcnbITaHUAX

B oTueT 06 MCNbITaHUAX BKIIHOYAKOT U3MEPEHHbIE 3HaYeHUs NpoToKona.

6.2.2 NoeTopeHue 3Haka I/O gnsa npotokona T=10

Llenbto gaHHOro nenelTaHUs iIBNSETCA onpedeneHne Ha3HavyeHUs 1 CUHXPOHU3aLUN NOBTOPEHNA 3HaKa
B kapTe (cM. MCO/M3IK 7816-3, 7.3).

6.2.2.1 O6opyaoBaHue

Cm. 4.7.1.

6.2.2.2 MeToauka

KapTy coeguHstoT ¢ ucneitatenbHbiM 060pyaoBaHWeM Ans KapT.

a) 3anyckatoT CLeHapuil UCNbITaHWIA Ha KapTe ¢ HOMUHASbHBIMU NapaMeTpaMn TaKTOBON CUHXPOHWU3a-
umm (cm. MICO/M3K 7816-3, 10.2).

b) Mpw BEINONHEHUN CreAYIOWMX 3TANoB METOAMKA AOIMKHbI HENPEPbLIBHO KOHTPONNPOBAaTLCA KOHTakK-
Tol VCC, RST, CLK u I/O, peructpupoBaTbcs Bce nepefaBaemMble cUrHanbl (YypoBeHb U CUHXPOHU3aLus), a
Takke nornyeckoe cogepkaHme KOMMYHUKaLA.

¢) Ha kaxablid 62T, nocnaHHbIA KapTOi, FeHepUpYIOT NSITb NocneAoBaTesbHbIX COCTOAHWUIA OLIMGKN, B
cooTBeTcTBUM ¢ UICO/MIK 7816-3, 7.3, ¢ MUHUMaIbHOW NPOAOIIKUTENbHOCTLIO (1 etu + £ ) U MUHUMAanNbHBIM
BpeMeHeM Mexay nepeaHuMm cpoHToM cTapToBoro 6uta U nepegHMM ppoHTOM curHana owwmnbku
((10,5-0,2) etu + &).

d) Ha kaxapbiin 6aiT, nocnaHHbIA KAapTOM, reHepuUpYyHoT MsATb NocneaoBaTenbHbIX COCTOAHUIA OLLINGKK, B
cooTBeTcTBUN ¢ UICO/MIK 7816-3, 7.3, ¢ MaKcUManbHOW NPOACIKUTENBHOCTLIO (244, — £ ) U MAKCUMaTbHBLIM
BpeMeHeM Mexay nepeaHuM (poHTOM cTapToBoro 6uta U nepeaHUM ppoHTOM curHana owmnbku
((10,5 +0,2) etu — &).

e) MosTopsaloT 3aTanbl ¢)—d) aAnA Bcex npeaycmoTpeHHbix ATR (cM. BbiGop pexuma B
NCO/M3K 7816-3, 6.2.4).

6.2.2.3 OtyeT 06 UcNbITaHUAX

B oTueT 06 UCNLITAHUAX BKIHOYAOT U3MEpPEHHbIE 3Ha4YeHUA NPOToKona.

6.2.3 CuHxpoHusauua npuema l/O u curHanusauun o6 ownbke gna npotokona T =0

Llens HacTosiLLero UCMbITaHUS 3aKmioYaeTca B onpeaeneHnun CUHXpoHU3aUun npuemMa u coobeHnm
owmnbok kapTel (cM. NCO/MIK 7816-3,7.1,7.2,7.3, 10.2).

6.2.3.1 O6opyaoBaHue

Cm. 4.7.1.

6.2.3.2 MeToguka

KapTy coeguHsoT ¢ ucnbeiTatenbHbIM 060pyaoBaHUEM ANA KapT.

Bo Bpems BbINOMHEHUS 4aHHOW METOAUKU [AOMMKHbI HENPEepbIBHO KOHTponupoBaTbes koHTakTel VCC,
RST, CLK 1 I/O, peructpupoBaTtbcsl BCe NepeaaBaeMble curHasbl (YpOBEHb M CUHXPOHU3ALUS), a TakkKe Norn-
yeckoe cofepkaHne KOMMYHUKaLUA.

a) YctaHaBnuMBaloT NapameTpbl TaKTOBOM CUHXPOHU3aLMKU UcnbiTaTenbHoro obopyaoBaHus Ans KkapT
(cM. Tabnuuy 48).
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Ta6nwunuya 48 — MNapameTpbl TAKTOBON CUHXPOHU3ALMW UCNBITATENBHOIO 060pyAOBaHUS Arlsi KapT

NapameTtp 3HaveHue Mpumeyanue
AnutenbHOCTE 3Haka Makcumym (tn = (n + 0,2) etu — &) MCO/M3K 7816-3:2007, pasa. 7
3apepxka mexay AByMsi 9600 etu Bamevanuve: MakcumanbHasi
nocnegoBaTenbHbIMKU 3HAKaMm BENVMYMHA ANA KapTbl B
MCO/M3K 7816-3 He onpegenseTcs

b) 3anyckatoT cueHapui UCNbLITaHUI Ha KapTe.

c) MeHepupytoT NsiTb NocneAoBaTeNbHbIX OLMBOK KOHTPOMSA YeTHOCTU A8 oaHoro GaiiTa, nocre KoTo-
poro nepeaaroT OAUH NpaBUibHEIA BanT, 3a KOTOPbLIM creayeT NATb NocneaoBaTebHbIX OWNBOK YeTHOCTU
Ana cnegytowero oanHoyHoro 6anta B nepegaye.

d) MoBTopsatoT aTanbl a) — b) ¢ kaxablM NpegocTaBNeHHbIM dakTopom-etu.

e) Ansa ucneiTatensHoro o6opyaoBaHus Ans kapT yCTaHaBnmMBatoT NapaMeTpbl TakTOBON CUHXPOHN3a-
unu (cm. Tabnuuy 49).

Tabnwuuya 49 — [MapameTpbl TaKTOBOW CUHXPOHM3ALUN

MNapameTtp 3BHaveHue MpumevaHue
AdnuteneHocTb 3Haka MuHnmym (tn = (n — 0,2) etu + &) MCO/M3K 7816-3, pa3g. 7
3agepkka Mexay AByms 12 etu R N r e MCO/M3K 7816-3, pasa. 7
nocneaoBaTtenbHbIMK 3HaKamm f

f) MoBTopsOT 3Tansbl b) — d).

g) MoBTopsitoT aTankl a) — f) AnNa Bcex NnpegocTaBneHHbIX NPUITOXKEHUA.
6.2.3.3 OTt4eT 06 MCNbITAaHUAX

B oTueT 06 MUCMbITAHUAX BKNOYAIOT N3MEpPEeHHbIe 3HaYeHUA NpoToKona.

6.3 Mpotokon T =1

anBeﬂeHHble HWXe MeToabl UCNbITaHUN NMPUMEHUMBI, TONMbKO eCl KapTa noaaepXXuBaeT NpPOoTOKOoN
T=1.

Ecnueo BpeMA UCNbITaHUA NpoNCcXoaaT cnyqaﬁHble oLwunbkn nepegadun, 1o no6ble BoccTaHOBUTESbHbIE
npoueaypsbl BbinonHsoTcA B cooTBeTcTBUM ¢ MCO/MOK 7816-3, 11.6.2

MpumeyaHun e — HekoTopble U3 NpUBEAEHHbLIX HUKE METOZ0B UCTIbITAHUIA COAepXaT CLeHapuu, npeaHasHa-
YeHHble Ansa nnicTpaumm onncaHHbIX METOAUK. HeKOTopre U3 3TNX cueHapmneB OCHOBaHbI Ha NPenonoXeHnu, YTo Kapta
COAEPXUT Mpo3padvHbii dann, nMewmin anuHy 36 GantoB u cogepxanve ‘31 32 33 34 ... 54°, n ucTonkoBLIBaeT
1(0,0)(INF = ‘00 BO 00 00 02') kak READ BINARY 2 BYTES.

6.3.1 CuHxpoHu3zauus nepegaum /O gonsa npotokona T =1

Llenbto AaHHOrO UCTBITAHUA sIBNSIeTCA onpeaeneHne CUHXPOHU3aUUnM AaHHbIX, NepejaBaeMblX kKapTon
(cm. NCO/MBK 7816-3,7.1,7.2,8.3,11.2,11.3,11.4.2, 11.4.3).

6.3.1.1 O6opynoBaHue

Cm. 4.7.1.

6.3.1.2 Metoauka

Bo BpeMsi BbIMNOMHEHUA AaHHOW MEeTOAMKN AOIMPKHbI HENPEPLIBHO KOHTpONUpoBaTbes koHTakTbl VCC,
RST, CLK 1 I/QO, peructpupoBaTtbcs Bce nepefaBaemMble curHarnbl (YPpoBeHb Y CUHXPOHU3aLNs), a Takke Noru-
Yyeckoe coaepkaHne KOMMYHWUKaLUA.

a) BbINomnHAT TUNOBOM NpoTokoN T = 1 M KOMMYHUKaLUN C KapToRn, cneundundHble Ans NpUNoXeHns, B
TeyeHne He MeHee 1 ¢ NPU HOMUHambHLIX NapamMeTpax TakToBOW CUMHXpoHu3auum (cm. MICO/M3K 7816-3,
11.2) 1 Npy MUHUManbLHOW 3afepXKKe Mexay ABYMS nocrneaoBaTefbHbIMY 3HakaMu, onpegeneHHbIMU N (cMm.
MUCO/M3K 7816-3, 8.3) B ATR.

b) MoBsTopstOT 3Tan a) co BceMu NpeaocTaBneHHbIMN dakTopamu-etu.

c) MoBTopsAIOT aTanbl a) 1 b) Ana Bcex NpeaocTaBNeHHbIX NPUNOXEHNNA.

6.3.1.3 OTt4eT 06 UcnbITaHUAX

B oTueT 06 UCMBITAHUAX BKIHOYAIOT N3MEPEHHBbIE 3HAYEHNS NPOTOKONA.
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6.3.2 CunxpoHusauua npuema l/O ana npotokona T =1

Lienbto gaHHOro UCTLITaHWUA ABNAETCA onpeaerneHe CUHXPOHU3auumM npuema kapThbl, UCMONb3ys NPOTO-
kon T =1 (cm. ICO/M3IK 7816-3,7.1,7.2, 8.3, 11.2, 11.3, 11.4.2, 11.4.3).

6.3.2.1 O6opyanoBaHue

Cm. 4.7.1.

6.3.2.2 MeTtoaguka

KapTy coeauHsiioT ¢ ucnbiTatenbHbiM 060pyaoBaHMEM AN KapT.

Bo Bpemsi BbINOMHEHUS AaHHOW METOANKU AODKHBI HENPEepbIBHO KOHTPONUpoBaTeCA koHTakThl VCC,
RST, CLK 1 1/O, peructpupoBaTtbca BCce nepeaaBaeMble CUrHanbl (YpOBEHb U CUHXPOHU3ALMUA), a Takke Norn-
Yyeckoe codepxaHue KOMMYHUKaLUA.

a) YctaHaBnueaoT napameTpbl TaKTOBOW CUHXPOHU3aLUWN ncnbiTaTtenbHoro obopyaosaHua Ana kapT
(cM. Tabnuuy 50).

Tabnwuuya 50— MNapameTpbl TAKTOBOW CUHXPOHU3AUMW UCNBITATENBHOTO 060pYAOBaHUS ANs KApT

Mapametp 3HaveHune Mpumevanue
AnvTenbHoOCTb 3HaKa Makcumym (tn = (n + 0,2) etu — &) MCO/M3K 7816-3, pasa. 7
PasrpaHnumTensHbIn MTHTEPBan MakcumanbHbIv NCO/M3K 7816-3, pa3g. 7, 11.4.3
3agepxka mexay aBymst (11 +2CWh ety — g MCO/M3K 7816-3, 11.4.3

nocrnegoBaTenbHbIMY 3HaKamuy

b) BeinonHsitoT Tunosomn npotokon T = 1 U KOMMYHUKaLUUn ¢ KapTon, cneumnduyHble AN NPUNoXeHus, B
TeyeHue He MeHee 1c.

c) MNosTopsioT aTankl a) n b) co Bcemn npegocTaBNeHHbIMKU hakTopamu-etu.

d) YcTaHasnusaloT crnegywowmne napamMmeTpbl TaKTOBOW CUHXPOHW3aUMU UCTbITATENbHOIro oGopyp,osa-
HUA ONA KapT.

Tabnwuya 51— MNapameTpbl TAKTOBOW CUHXPOHU3ALMK UCTIbITATENBHOIO 060pYAOBaHNUA ANA KapT

MapameTp 3HaueHue Mpumevanue
[nvTensHOCTb 3HaKa Mutumym (tn = (n — 0,2) etu + &) MCO/M3K 7816-3, pa3a. 7
PasrpaHnunTeneHbI MHTEPBan MuHMManbHbIA MNCO/M3K 7816-3, pa3a. 7, 11.4.3

e) BbinonHswoT TMnoBoi npotokon T = 1 U KOMMYHUKaUUK ¢ KapTou, cneuundndHbIe A5S NPUNOXKeHNs, B
TeyeHue He MeHee 1c.

f) MosTopsioT aTanbl d) — €) co Bcemu nNpegocTaBneHHbIMU hakTopamu-etu.

6.3.2.3 OTtyeT 06 UcnbITaHUAX

B oT4eT 06 ncnbiTaHUAX BKITHOYAKOT U3MEPEHHbIE 3HAYEHUA NPOTOoKoNa.

6.3.3 XapakTtep M3sMeHeHUA BpeMeHU oxuaaHusa 3Haka (CWT) kapTel

Llenb HacTosIWMX UCMIBITAHUIA 3aKioYaeTcs B onpeaeneHun peakuumn kaptel oTHocutensHo CWT (cm.
NCO/M3K 7816-3, paza. 7, 11.4.3).

Mpunmeyanune—OBGO3HaUeHNs,, WCNOMb30BaHHbIE B NPUBEASHHOW HUXEe MeToauke, onpedeneHsl B
NCO/M3K 7816-4.

6.3.3.1 O6opynoBaHue

Cm. 4.71.

6.3.3.2 Metoguka

KapTy coeguHsiloT ¢ ucnbitatenbHbiM 060pyaoBaHUeM Ans KapT.

a) lMomewatoT B Npo3payHblil han, cCoCToAWMIA HE MeHee YeM 13 AByX 6alToB.

b) MocobinatoT 6ok U3 n Gairtos B kKapTy ¢ CWT, ob6basneHHbIM B ATR.

c) PeructpupyloT Hanuune, cogepaHne n CUHXpPOHU3aUuIo oTeeTa KapThbl.
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CueHapwun 1— Xapakrep U3MeHeHUsi BpeMeHn oxuaanusi 3Haka (CWT)

WUenbiTatensHoe o6opyaosaHve Ans kapT KapTta

1(0,0)(INF* = ‘00 BO 00 00 02) R
<« OTBeT KapThbl

*INF FIELD ans COMMAND pasHo READ BINARY 2 BYTES

6.3.3.3 OTyeT 06 UcnbITaHUAX

B oTueT 06 UCnbITaHWsSIX BKOHAOT CBEAEHMS O HAnM4Mu1, coaepXXaHum 1 CUHXPOHU3aL/MM OTBeTa KapThbl.

6.3.4 Peakuus kapTbl Ha npeBbileHUe IFD BpeMeHU oxupaHua 3Haka (CWT)

Llenb gaHHOro UcnbITaHWA 3aknovaeTca B onpegeneHuu peakumn KapTbl Ha npesbilieHve IFD CWT
(cm. UICO/M3K 7816-3, 5.2.5, pasg. 7, 11.2).

6.3.4.1 O6opyaoBaHue

Cm. 4.71.

6.3.4.2 MeToaguka

KapTy coeguHstoT ¢ ucnbiTaTenbHbIM 060pyaoBaHUeM Ans KapT.

a) lMocbinatoT B kapTy MeHee YeM n 6antos 6roka us n 6anTos.

b) PernctpupytoT Hanuuue, cogepxaHne U CMHXPOHU3aLUuio oTBeTa KapThl.

MpumedyaHune— Heobxogumo uccnegoBaTb peakumio KapTbl HA BO3MOXHblE CUTyaLuK, BO3HMKaOLWMe B pe-
3yneTare npepbiBaHun.

6.3.4.3 OT4eT 06 UCNbITAHUAX

B oTueT 06 UCMbITaHUAX BKIOYAOT CBEAEHNS O HANMNYUA, COAEPKAHUN U CUHXPOHMU3ALIMM OTBETA KapThl.

6.3.5 PasrpaHuuntenbHbIi UHTepBan 6noka (BGT)

Llenb gaHHOrO MCMbITAHWA 3aKMOYaeTCa B U3MEPEHUA BPpEMEHN Mexay nepegHuMu poHTaMu ABYX
nocnegoBaTtenbHblX 3HakoB (BGT), nepeaHHbIX B MPOTUBOMNOMOXHLIX HanpaeneHusax (cM. UCO/MBK 7816-3,
11.4.3).

6.3.5 ObopynoBaHue

Cm. 4.7.1.

6.3.5.2 Metoguka

KapTy coeguHsitoT ¢ UcnbiTaTenbHbIM 060pyaoBaHMeM Ans kapT.

6.3.5.2.1 Metoauka 1
a) MomeLatoT B Npo3payHbli daiin, cCocToAWUA He MeHee YeM 13 ABYX 6aiToB.

b) CtponaT KoppekTHbIN I-6n0K.
¢) Moceinatot I-6nok B KapTy.
d) KapTa gomxHa cosgaTb OTBET € KOppeKTHbIM I-6nokom cornacHo MCO/M3K 7816-3, npasuno 1.

CueHapwumn 2— PasrpaHnynTensHblii MHTepean 6noka (BGT), metoguka 1

WcnbiTatensHoe oBopyaosaHue ans kapT Kapta

1(0,0)(INF = ‘00 BO 00 00 02") _— (O.0)(INF =31 3290 00)
«—— : =

e) PeructpupytoT CUHXpOHU3aALMIO, HAYMHAs CO CTApTOBOro HUTa NOCNeAHEero 3Haka UcnblTaTebHOro
o6opyaoBaHWs Ans KapT 40 cTapToBOro 6uta Nepsoro 3Haka oTeeTa KapTbl.

6.3.5.2.2 Metoguka 2

a) MomeLatoT B Npo3padHbli hain, cocToAWMA He MeHee YeM U3 AByX 6aiToB.

b) CtposaT I-6nok c noxHbiM EDC (3Hak ¢ obHapyxeHuem ownboxk).

c¢) MoceinatoT I-6r10K B KapTy.

d) KapTta gomkHa KoppekTHO nocnaTb oTpuuatensHoe noaTBepxaeHue R-6noka, nokasbiBatollee
owunbky EDC B 6aitTe ynpasnerus npotokonom (PCB) cornacko MICO/M3K 7816-3, npasurno 7.1:

CueHapwuin 3— PasrpaHnunTenbHblii MHTepean 6noka (BGT), metoguka 2

UenbiTatensHoe o6opyaosaHve ans kapT Kapra
1(0,0)(INF = ‘00 BO 00 00 02’)(EDC = _—
Wrong) <« R(0)}(PCB ='81)
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e) Pernctpupyrot CUHXpOHM3aLuto, HaunMHas co CTapToBOro 6uTa nocnegHero sHaka ucrblTaTensHOro
obopyaoBaHua Ans kapT 4o cTapToBoro 6uta nepsoro 3Haka oteeTa kapThl (cM. MICO/M3K 7816-3, 11.6.3).

6.3.5.3 OTyeT 06 UcnbITaHUAX

B oT4eT 06 ncnbiTaHUAX BKIHOYAKOT U3MEPEHHbIE 3HAYEHUA CUHXPOHM3ALIUN.

6.3.6 YnopsipoyeHue 6NoKoB B KapTe

Llenb AaHHOrO WCnbiTaHWS 3aknovaeTca B ofnpedeneHnM peakumy KapTbl Ha olMbBKM nepeaaudu
(cm. MICO/MOBK 7816-3, 11.6.3).

OwunbouHbIn 6riok: 6ok, cogepkaliuii ownbKkn nepegaqn, Hanprumep oauH v 6onee 3HaKkoB € OLUK-
GOYHON YEeTHOCTbIO, UNK oLMBKY KoAda anunora.

6.3.6.1 O6opyanoBaHue

Cm. 4.71

6.3.6.2 Metoauka

KapTy coeauHsoT ¢ ucnelTaTenbHBIM 060pyaoBaHMEM AN KapT.

6.3.6.2.1 MeToguka 1

a) MponssoasAT BOCCTAHOBMEHWE KapThl.

b) MocbinatoT oWNBOYHBIA BMOK B KapTy.

¢) Ecnu kapTa He HaunHaeT nockinath 6510k B TedeHne BWT unu nocbinaet R(0), To nockinaoT cHoBa
KOPPEKTHBIN 6roK.

CueHapui 4—YnopsgodeHne 6nokoB B kapTe, MeToamka 1

AeneiTatensHoe obopyaosaHue ansi kapt Kapra
1(0,0)(INF = ‘00’Y(EDC = Wrong) E—
— R(0)(PCB = ‘81")
1(0,0)(INF = ‘00 BO 00 00 02) I —
— I{0,0)(INF = Otger)

d) PeructpupytoT OTBET KapThl.

6.3.6.2.2 MeToauka 2

a) NpousBoasT BOCCTAHOBMNEHUE KapThl.

b) Moceinatot 6nok 1(0,0) B kapTy ¢ nonem INF, cogepxawmm komaHay, noaaepXxuBaemMyto KapTon.
c) OxupaaloT oTBETa OT KapThl U NOCHINAOT OLMBOYHEIA BNOK B KapTy.

d) EcnukapTta He HaunHaeT nocbinatb 6nok B TeueHne BWT unu noceinaet R(1) c 6utom b1 PCB, ycTa-
HOBMEHHbIM Ha 1, TO NocbinaT ownboyHbIA 6ok cHoBa, A0 3 pas.

CueHapwuint 5— YnopsgoyeHue 6NokoB B KapTe, METOAMKA 2

UcnbiTatensHoe obopynoBaHue ans kapt Kapra
1(0,0)(INF = ‘00 B0 00 00 02’) EE———

— I(0,0)(INF = ‘31 32 90 00’)
1(1,0)(INF = ‘00’)EDC = Wrong) _—

— R(1)}(PCB =‘91")
1(1,0}(INF = ‘00’(EDC = Wrong) S —

€« R(1)(PCB = ‘91")
I(1 ,0)(INF = ‘00’)(EDC = Wrong) S —

< - OTBeT KapTbl

e) PeructpupytoT oTBeT kapThl, BKIlloUYasi coobLueHne, gaet unn He gaeT OTBET KapTa nocne nonyyYeHns
nocnegHero 6noka.

6.3.6.2.3 Metoauka 3 (c ropMupoBaHueM LIENOYKN AaHHbIX)

a) MNponssoasaT BoCCTaHOBMNEHUE KapThl.

b) MocwbinatoT 6510k 1 (0,1) B kKapTy Npu ycnosun, 4to none INF cogepxunt komanay, Tpebytoyto hopmu-
poBaHWe Lenoyku, NoaaepKuBaeMoi KapTon.

c) OoxwuaaoTcs oTBeTa OT KapTbl U MOCHINAT OWWGOYHbINA 6MOK B KapTy.

d) EcnukapTta He HaunHaeT nocbinatb 6nok B TeveHne BWT unu noceinaet R(1) c 6utom b1 PCB, ycTa-
HOBMEHHBLIM Ha 1, TO NOCLINAIOT OLIMBOYHBIA 60K CHOBA.
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CueHapwui 6 — YnopsgodeHue 6noka kapTbl, MetToguka 3 (¢ hopmMmnpoBaHnem LenoYKn KoMaHa)

WUcnebitatensHoe obopyaosaHue Ans kapT Kaprta
1(0,1)(INF = Hauano komaHngb!) EEE——
< R(1)PCB=90)
1(1,0)(INF = Konen komanab)(EDC = Wrong) E—
— R(1)PCB=91)
I(1,0)(INF = Koner, komanap!(EDC = Wrong) S —
«— R(1)(PCB="91)
I{1 ,0)(INF = KoHeL, komanzpb!) E—
e S OTBeT KapThl

e) PeructpupyloT peakumio kapThl.

6.3.6.3 OTuyeT 06 UCNbITaHUAX

B oTyeT 06 UCMBbITAHUAX BKMIOYAOT AaHHbIE O peakUuy KapThl Ha KaXAayo METOAMKY.

6.3.7 Peakuusi KapTbl Ha oMGKWU NpoToKONa

Llenblo  gaHHOMO UCMbITAHUA ABNSIETCA aHanuM3 peakuMnm KapTbl Ha owubkM npoTokona
(cm. UICO/M3K 7816-3, 11.6.3).

OwnboYHbIM BnoK: HenpaBWUsbHbIM 60K ¢ HensBecTHOW koguposko PCB nnu nssectHasi KoagupoBKa
PCB c HenpaBunsHeiMu N(S), N(R) nnu M, unu PCB, He noaxoaawui ana oxuaaemoro 6noka.

6.3.7.1 O6opyaoBaHue

Cm. 4.71.

6.3.7.2 MeToauka

KapTy coeguHsitoT ¢ ucnbiTatenbHbiM 06opyaoBaHuem Ans KapT.

a) [Mpon3BoaAT BOCCTAHOBMEHWE KapThl.

b) MocbinatoT HenpaBunbHbIA 610K B KapTy.

¢) EcnunkapTta He HaunHaeT nocbinath 6nok B TeueHne BWT unn noceinaet R(0) ¢ 6utom b2 PCB, ycTa-
HOBMEHHBbIM Ha 1, TO MoCkINaT KoppeKkTHbIN Briok. Ecnv kapTa He pearupyeT, TO 3akaH4MBalOT UCTIbITAHUS.

CueHapun 7— Peakyus kKapTbl Ha OLWIMOKU NpOTOKONa

UcnbiTaTtensHoe obopynosaHue Anst kapT

Kapta
1(0,0)(INF = ‘00 BO 00 00 02')(PCB = Wrong) —_—>
D I— R(0O)(PCB = ‘82’) unu HeT oTBETa KapThl
1(0,0(INF = ‘00 BO 00 00 02') B —
-«

OTBeT KapThbl

[aHHoe ncnbiTaHue MoXeT ObiTb MOBTOPEHO C Pa3fMYHbIMU TUMaMu HenpasunbHbIX PCB.
6.3.7.3 OTyeT 06 UcnbITaHUsAX

B oTueT 06 UCnbITAHUAX BKKOYAOT AaHHbIE O peakLmn KapThl.

6.3.8 YcTpaHeHue owMG0OK Nepefaum B KapTe

Llens AaHHOrC MUCMbITAHUSI 3aKMoYaeTcs B NPOBEAEHUN aHanMsa peaklumn KapTel Ha oTpuuatensHoe
noateepxaeHne (cm. MCO/M3IK 7816-3, 11.6.3). OTpuuatensHoe noareepxaeHune: R-6nok ¢ N(R) He no
MopSAKY.

6.3.8.1 O6opyaoBaHue

Cm. 4.71.

6.3.8.2 MeToauka

KapTy coeguHsIlOT € UcnbiTaTenbHbIM 060pyAoBaHMEM AN KapT.

a) MponasogdAT BOCCTAHOBMEHWE KapThbl.

b) Moceinatot 6nok 1(0,0) B kapTy ¢ nonem INF, cogepxawum komaHAay, NoaAepPXKMBaeMyHo KapTom (cun-
TbiBAET ABOUYHbLIN koA ABYX 6aiToB Ge3 cMelleHust), U 0XuaaT OTBeT, cogepxalumiica B 6noke 1(0,0) vnn
1(1,0).

¢) MoceinatoT B kKapTy R(0) nnu R(1). MNonyyatoT oTBET OT KapThl.

d) KapTta gomkHa nosTopuThb |-610K.
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CueHapun 8—YctpaHeHne owmnbKM Nepeaaqn B KapTe

UcenbiTatensHoe obopyaoBaHue Ans kapt Kapta

1(0,0)(INF = ‘00 BO 00 00 02) EEEEE—
< 1(0,0)(INF =31 32 90 00)

R(0)(PCB="81") _— >
€« 1(0,0)(INF =31 32 90 00)

1(1,0)(INF = ‘00 BO 00 00 02’) —_— >
<« I(1 ,0)(INF= ‘31 32 90 00")

R(1)(PCB="91") B —
< 1(1,0)(INF =31 32 90 00)

6.3.8.3 OTyeT 06 UcnbITaHUAX

B oTyeT 06 MCNbITAHUAX BKIHOYAOT AaHHbIE O peakLn KapTbl.

6.3.9 PecuHxpoHusauuma

Llenb HacToswwero ucnbiTaHna 3aknoyaeTcs B NpoBepKe NoBeAeHNs kapTel MOCne pecUHXpPoHU3aumm
(cm. UICO/M3BK 7816-3, 11.6.3).

6.3.9.1 OGopyaoBaHue

Cm.4.71.

6.3.9.2 MeToauka

KapTy coeguHsioT ¢ ucnbiTatensHbIM 06opygoBaHMem Ans kapT.

a) lMponssogAT BOCCTAHOBMEHWE KapThbl.
b) OBbmeHuBatoTca AByMSA |-61okamu B kKaXkAoM HanpasneHWU ¢ KoMaHA4oW, NoAAePXKUBAEMON KapTo.
c) MocwbinatoT 2 6roka ¢ oTpuLaTensHelM NoaTeepxaeHnem v 3atem 6ok S(RESYNCH 3anpoc) B kapTy.
d) PeructpupytoT oTBET KapThl.
e) Ecnu kapta noceinaet S(RESYNCH otBeT), To noceinatT 6nok 1(0,0).
f) PernctpupyroT oTBET KapThl.

CueHapuin 9— PecuHxpoHnsaums

UcnbiTatensHoe obopyaoBaHue Ans kapt Kapta
1(0,0)(INF =00 BO 00 00 02’) _—
«— 1(0,0)(INF =31 32 90 00")
1(1,0)(INF = ‘00 BO 00 00 03’) _— >
<« 1(1,0)(INF= ‘31 32 33 90 00’)
R(1)(PCB="91") I
R I(1,0)(INF =31 32 33 90 00’)
R(1)(PCB="91") E—
— I(1,0)(INF=“31 32 33 90 00’)
S(RESYNCH sanpoc) _—
<« S(RESYNCH otgeT)
1(0,0) _—
— OTBeT kapTbl

6.3.9.3 OTuyeT 06 UCNbLITAHUAX
B oTyeT 06 UCMbITaHMUSAX BKITFOYAOT AaHHbIE O peakLn KapThbl.
6.3.10 CornacoBaHue IFSD

Llens gaHHoro ucneiTaHust 3aknoyaeTcs B npoBepke cornacoBaHusa IFSD (cm. WCO/M3K 7816-3,
11.4.2).

6.3.10.1 O6opynoBaHue

Cm. 4.7.1.

6.3.10.2 MeTopuka

KapTy coeguHsaioT ¢ ucnbiTatensHbIM 06opygoBaHMeM Ans kapT.

a) lMponssogAT BOCCTAHOBMNEHWE KapThbl.

b) OBbmeHuBatoTca ogHMM I-61I0KOM B KaXKAOM HanpasneHun ¢ KoMaHAoN, NoaaepKNBaeMon kKapTon.
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c) Mocoinatot 650k S(IFS 3anpoc) B kapTy.

CueHapwun 10— Cornacoeanune IFSD

WUcnbiTatensHoe obopyaosaHue ans kapt Kapra
1(0,0)(INF =00 B0 00 00 02’) EEE——
— 1(0,0)(INF =31 32 90 00’)
S(IFS 3anpoc) R
< OTBeT KapTbl

d) PernctpupyloT oTBeT KapThl.

6.3.10.3 OTueT 06 UcnbITaHUAX

B oT4eT 06 UCNbITaHUAX BKIIOYAOT OTBET KapThl.

6.3.11 MNpepbiBaHue IFD

Llenb HacTosiLero UcnbITaHUs 3aKmoyYaeTcsl B NPOBepKe NOBEAEHUsI KapThl NPU NpepbiBaHUU LIenoYku
(cM. NCO/MOK 7816-3, 11.6.3).

6.3.11.1 O6opyaoBaHue

Cm. 4.7.1.

6.3.11.2 Metoauka

KapTy coeauHsIloT ¢ ucnbiTatensHbIM 06opyaoBaHUeM 4ns KapT.

a) MponseoasaT BocCTaHOBMNEHUE KapThbl.

b) O6meHuBatoTca ogHWUM I-6r10kOM B KaXKAOM HanpaBfieHUn ¢ KoMaHAoN, NOAAEPKUBAEMON KapTon.

¢) MocoinatoT 6nok 1(1,1) B kapTy ¢ nonem INF, cogepxawmnm komaHay, TpebyoLlyio cLenneHns n noa-
OepXnBaemMyto KapTown.

d) OxungatoT oTBeT KapThl K noceinaT S(ABORT 3anpoc).

CueHapwun 11— TllpepoiBanue IFD

UcneiTatensHoe obopyaosaHue Ans Kapt Kapra
1(0,0)(INF = ‘00 BO 00 00 02’) —_—>
«— 1(0,0)(INF =31 32 90 00’)
1(1,1 }(INF = ‘00-B0’) .
€ R(0)(PCB = “80”)
S(ABORT sanpoc) —_—>
— OTBeT KapTbl

e) PeructpupytoT Hanuuue u cogepxaHune oTseTta KapThl.
6.3.11.3 OtueT 06 UCNbITAaHUAX
B oT4eT 06 MUCMbITAHUAX BKIIOYAOT CBEAEHUA O HANU4YMU U CoaepXXaHUU OTBeTa KapThl.

7 MeTtoAabl UCNbITaHUM (PU3NYECKUX U INEKTpUUYecKkux xapakrepucTtuk IFD

7.1 AKTUBaLMA KOHTAKTOB

Llenb AaHHOro UCMbITaHUA 3aknioyaeTca B onpeaeneHMn nocneaosaTenbHOCTU akTUBaLIMKU KOHTaKToB
BO BpeMs hasbl akTuBauum kaptbl (cM. MICO/M3K 7816-3, 6.1, 6.2.1, 6.2.2).

7.1.1 Ob6opynoBaHue

Cm. 4.7.2.

7.1.2 MeToauka

IFD coeauHsiloT ¢ UcnbiTaTenbHbIM 06opyaoBaHuem ans IFD.

a) MamepsioT ypoBeHb U CUHXPOHU3ALMIO CUrHanoB Ha koHTakTax IFD B TeyeHne He meHee 1 c.

b) AxTtusupytot IFD.

c) M3mepsioT ypoBeHb U CUHXPOHU3aLUMIo cUrHanoB Ha koHTakTax IFD B TedeHne He MeHee 1 c.

Oenicteua ana aktuesauum IFD cunbHO 3aBUCAT OT KOHCTPYKUMK IFD. OHn Heobxoaumbl Ans BbiNonHe-
HuA IFD npoueaypbl «XONOAHOTO» BOCCTAHOBNEHWUA KapThl cornacHo onpeaeneHuo MCO/MIK 7816-3,6.2.1.
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7.1.3 OTuyeT 06 UCHLITAHUAX

B oTyeT 06 MCNbITAHUSX BKNOYAIOT AaHHbIE O 3aperncTpUpoBaHHbIX YPOBHAX U CUHXPOHU3aLMK CUrHa-
noB Ha KoHTakTax IFD.

CnepnyeT Ucnonb3oBaTh BeNUYNHY 20 HC B Ka4eCTBE MUHUMAaNbHOWM 3a4epPXKN MeXay ABYMS nocneao-
BaTeNbHLIMU NepefadyamMn CUrHanoB BO BpeMA akTuBauum koHTakToB, noka B MCO/M3K 7816-3 He byayT
onpeaeneHbl Apyrue aHavyeHus.

7.2 KoHtakTt VCC

Llenb paaHHOro UcnbiTaHWA 3aknioyaeTca B U3MepeHun HanpskeHusi, cosgasaemoro IFD Ha KoHTakTe
VCC (cm. UCO/MBK 7816-3, 5.2.1).

7.2.1 OGopynoBaHune

Cm. 4.6.3.

7.2.2 MeTtoauka

IFD coeauHsaioT ¢ ucnbiTatensHbIM o6opyaoBaHuem ans IFD.

a) YcTaHaBnuBealoT napaMeTpbl UcnbitatenbHoro obopyaosanuna IFD (HavnHatoT ¢ HaMbonee HA3KOTO
Knacca HanpsbkeHus, nogaepxusaemoro IFD) (cm. Tabnuuy 52):

Ta6nwuuya 52— MNapameTpbl ucneiTatensHoro o6opyaoeanus IFD

MapameTp YcTaHoBOUHbIE NapaMeTpbl

I CcC ICCmin

b) Aktusupyiot IFD.
¢) IFD npou3BoaUT BOCCTaHOBMNEHUE UcnbiTaTensHoro o6opyaosanHus IFD (MCO/M3K 7816-3, 6.2.2).
d) MeHepupytoT ATR co cneayowmmmn napametTpamu (cm. Tabnuuy 53):

Tabnwunuya 53 — Mapametpel ATR

MapameTp YcTaHoBo4YHbIe NapaMeTpbl Mpumevarue
Fi Haubonee Hu3koe HanpsixeHne NCO/M3K 7816-3, 8.3
X 11 MCO/M3K 7816-3, 8.3

e) Ecnun IFD renepupyet PPS, To nocbinaetcs PPS oTeeT ¢ 3anpawwmsaemMbiMu napameTpamu.

f) fonyckatoT IFD BBINOMHUTE CLEHapUin UCNbITaHWA Ha ucnblTaTensHoM obopyaoBaHuu IFD. B Teve-
HUe BCEW KOMMYHMKaLMN reHepUpyroT BeIGpoCkl Toka criydanHbiM o6pasom oT 1 go 100 kl'y, B AnanasoHe,
onpegeneHHom B MCO/M3K 7816-3, 5.2.1. Bo Bpems 370 KOMMYHUKaLMK AOMKEH HEMPEPBLIBHO KOHTPONUPO-
BaTbCA CreayoLWniA cMrHan 1 onpeaenaTbea creayowme BennYnHbI:

Tabnwuya 54 — BenuunHbl, KOTOpble AOMKHbI ObITE ONpeaeneHsb

XapakTtepuctuka

Benuuuna

UCC

UCCmin’ UCCmax

g) Ecnu IFD reHepupyeT ocTaHoB cuHxpoHm3auumn (cm. MCO/M3K 7816-3, 6.3.2), To ycTaHaBnmMBatoT
napameTp I ucnbitatensHoro o6opyaosanns IFD Ha Inq pax H2 BPEMSA OCTaHOBa cUHXpOoHM3aLun. Bo Bpe-
M$i OCTaHOBa CUHXPOHU3ALIMU 3TU CUrHanNbl AOSKHBI HENPEPBLIBHO KOHTPOMUMPOBATLCA U ONpeaenaTLCs Benu-

UYMHbI, yKa3aHHble B Tabnuue 54.
h) Oeaktusupytot IFD.

i) YcTaHaBnuBaloT creaytowme napameTpbl UcrnbiTatensHoro o6opyaoeaHus IFD (HaunHaoT ¢ Hanbo-
nee HWU3KOro knacca HanpskeHusl, nogaepxusaemoro IFD) (cM. Tabnuuy 55):

Tabnwuuya 55— TNapameTpbl ucnelTaTenbHoro o6opyaosanus IFD

MNapameTp

YCTaHOBOUHBIW NapameTp

ICC

IbC max
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j) Axtusupyiot IFD.
k) IFD npousBoguT BOCCTaHOBMEHWE ncnbiTatenbHoro o6opyaosaHus IFD (MCO/M3K 7816-3, 6.2.2).
1) FeHepupytoT ATR co cneaytowmmn napameTpamu (cMm. Tabnuuy 56):

Tabnwuya 56— Mapametpbl ATR

MapameTtp YCcTaHOBOUHbIN NapameTp Mpumeyanue
Fi Han6onee BbiCOKOE HanpshkeHue MCO/M3K 7816-3, 8.3
X “11° MCO/M3K 7816-3, 8.3

Ecnu IFD reHepupyeT PPS, To nocuinaetca PPS oTBeT Ha 3anpawimsaemMeie napameTpbl.

n) OonyckatoT IFD BbINONHUTL CLEHapUiA UCNbITAHUIA Ha ucnbiTaTenbHOM obopyaosaHun ans IFD. B
TeyeHue BCen KOMMYHUKaLMN reHepupytoT BbIGpOCkl Toka criydaitHbiM o6pasom oT 1 go 100 k'uy B AnanasoHe,
onpeaeneHHoMm B MCO/M3IK 7816-3, 5.2.1. B TeveHUe 3TON KOMMYHUKaLUKN AOMKEH HENPEPBLIBHO KOHTPOMU-
poBaTLCS CUrHanN U onpeaenATbLCA BeMUUUHEI, ykasaHHble B Tabnuue 54.

o) Ecnu IFD reHepupyeT ocTaHoB cuHxpoHusaumm (cm. UCO/M3K 7816-3, 6.3.2), To ycTaHasnueatoT
napameTp Ioc ucneiTatensHoro obopyaosaHna ans IFD Ha Ioc . Ha Bpema ocTaHoBa CMHXpoHU3auun. Bo
BpPeMs OCTaHOBa CUHXPOHU3aLMN A0MKEeH HeNpepbIBHO KOHTPONMPOBaTLCA CUrHaN U ONpeAenATLCA BeNUyu-
Hbl, yKasaHHble B Tabnuue 54.

p) Oeaktusupytot IFD.

q) MNoBTopsilOT 3Tankbl a) — p) A4NA BCeX KNaccoB HanpsxeHus, noaaepxusaemolx IFD.

7.2.3 Otuyet 06 1UCNbITaHUAX

B oT4eT 06 ucnbITaHWAX BKtoYatoT daHHble 0 BenniuHax Ucemin: Uccmax ANA BCEX ONUCAHHDBIX Bbille
cueHapueB, a TaKkke yCnoBusx nsmepeHni (1o v Fi).

7.3 KoHtakT I/O

Llenb HacTosLLero UcnblTaHUs 3aknoYaeTcs B onpeaeneHn KoHTakTHon eMkocTu I/O koHTakTa, Bbixoa-
HbIX HanpsxeHun 1/0 (Ugy, Ugp) Mpu HopMankHbIX paboumx yenoBusax (o) max/min Y 1oH maximin): VO tr W te
BO Bpems pexuma nepegdaqu IFD v sBxogHoro Toka I/O (1)) Bo Bpema pexuma npuema IFD.

7.3.1 O6opyaoBaHue

Cm. 4.7.2.

7.3.2 MeTtoguka

IFD coeauHsI0T € UcnblTatensHelM obopyaoaHnem ans IFD.

a) WNamepsatoT emkocTb Cq KoHTakTa I/O.

b) YcraHasnuBalwoT cnedyowime napaMmeTpbl ncneltatensHoro obopyaosarnua ana IFD (HauuHaloT ¢
Hanbonee HN3KOro Kracca HanpsxeHus, nogaepxunsaemoro IFD) (cm. Tabnuuy 57):

Tabnwuua 57— MapameTpsl ucnbiTatensHoro o6opygosanusi ansi IFD

MNapameTp YcTaHoBOYHBIN NapameTp

ICC ICC max

I\H IIH max

IIL IIL max
UOH UOH min
UOL UOL max

tR 1(R min

tF tF min

c) AktusupytoT IFD.
d) IFD npousBoauT BOCCTaHOBMEHUE WcnbiTaTenbHoro obopyaosanuna gns IFD (MCO/MOIK 7816-3,
6.2.2).
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e) MeHepupyoT ATR.

f) OonyckaoT IFD BbINONHUTL CUEHApWA UCMbITaHUA Ha ucnbliTaTtenbHoM obopyaosaHun ans IFD.
B TeyeHue 3TOM KOMMYHUKaUWMW criefylolme XapakTepucTUKA AOSKHBI HeNpepbiBHO KOHTPOMMPOBATLCA U
onpeaensitbCsl X BENUYMHLI (CM. Tabnuuy 58):

Tab6bnuya 58 — BenuunHbl, KOTOPLIE AOMKHBI BbITh ONpeaeneHbl

XapakrepucTtuka Benuuuna
UIH UIH min’ UIH max
U UL min> YiL max
IOH IOH max
IOL IOL max
ts fR max
e tF max

g) Aeaktnsupyiot IFD.
h) YcraHasnusaioT cneaytolwme napameTpbl UcnbiTaTensHoro obopyaosaHus ans IFD (HauuHaoT ¢
Hanbonee HU3KOro Kracca HanpsbkeHust, noaaepxusaemoro IFD), nokaszaHHble B Tabnuue 59:

Tabnwuuya 59— MNapameTpbl ucneiTatensHoro obopyaoeanus ans IFD

MapameTp YCTaHOoBOUHbIN NapameTp
ICC ICC max
II H IIH min
IIL IIL min
UOH UOH min
UOL UOL min
tR tR max
tF 1‘F max

i) MpounssogAaT BoccTaHOBNEHUE KapThl.

j) BBINOMHAOT cLueHapuil UCnbiTaHUA. B TeueHne 3TON KOMMYHUKaLNN AOIDKHBI HeNPepbIBHO KOHTPONU-
poBaTbCsl XapaKTePUCTUKA U ONpeaensaTbea UX BeMUYMHBI, ykazaHHble B Tabnvue 58.

k) Oeaktusupytot IFD.

1) MosTopsitoT aTankl b) — k) Ang Bcex nogaepXMBaeMbliX KITACCOB HaMNpPsHKeHUs!.

7.3.3 OT14yeT 06 UCNbLITAHMAX

B otueTe 06 ncnbiTaHUAX ykasbiBaloT AaHHble 0 eMkocTu I/O koHTakTa, 06 onpegeneHHbIX B npouecce
BbINOMHEHUs1 METOAMKU BEJNTUYMHAX U COOTBETCTBUM Bcex koMmMyHukaumi MICO/MO3K 7816-3.

7.4 KoHTtakt CLK

Llens paHHOro UCnbITaHUs 3aknioyaeTcsl B onpedeneHUn Xxapakrepuctnk curHana CLK
(cM. NICO/MOK 7816-3, 5.2.3).

7.4.1 OGopynoBaHue

Cm.4.7.2.

7.4.2 MeToguka

IFD coeamHsoT ¢ ucnbiTatensHbiM 06opyaosaHvem ans IFD.

a) YcraHaenuBealoT criedylole napameTpbl ucnbiTatenbHoro obopyaosanua ana IFD (HaunHatoT ¢
Hanbonee HU3KOTro Kracca HanpsbkeHus, noaaepxusaemoro IFD) (cm. Tabnuuy 60):
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Tab6nwuya 60— MNMapameTpbl ncnbiTatensHoro obopygosanus ans IFD

MNapameTp YcTaHoBOYHBIN NapameTp
ICC ICC max
IIH II H max
II L 1] L max

b) Aktusupytot IFD.

c) IFD npoussognT BOCCTaHOBMEHMe ucnblTaTenbHoro obopyaosaHusa ansa IFD (MCO/M3K 7816-3,
6.2.2).

d) TenepupytoT ATR co cneaytowmm napameTpamu (cm. Tabnuyy 61):

Tab6nwuuya 61— MNapametpsl ATR

MNapameTp YCTaHOBOUHbBIN NapameTp MpumevaHue
Fi Finax MCO/M3K 7816-3, 8.3
Di Di i MCO/M3K 7816-3, 8.3

e) Ecnu IFD reHepupyeT PPS, To noceinaetca PPS oTBeT ¢ 3anpalunBaemMbiMy napameTpami.

f) OonyckatoT IFD BeINOMHWATL CLEeHapuin ucnblTaHuin Ha 06opyaoBaHMmn Ans ucneitaHuid IFD. B TeueHue
3TOM KOMMYHUKaLUW criedyoLne XapakTepucTUkv AOMmKHbI HeNpepbiBHO KOHTPOIMPOBAaTLCA 1 onpeaenaTb-
CSl X BEMUYUHBI (CM. Tabnuuy 62):

Tab6nuya 62— BenuunHol, KOTOpble AOMKHbI ObiTe OnNpeaeneHsbl

XapakTepucTuka (CLK) BenuuuHa
UIH UIH min’ UIH max
UIL UIL min’ UIL max
tr {R max
tF tF max
Pa6ounit uykn min, max

g) Deaktusnpytot IFD.
h) YcraHaBnuBaloT napameTpbl UcMbITaTensHoro obopyaosarusa ans IFD (HauuHatloT ¢ Hanbonee HU3-
Koro krnacca HanpsbkeHusi, nogaepxusaemoro IFD) (cm. Tabnuuy 63):

Tab6nwuya 63 —lNapametpbl ucnbiTatensHoro o6opyaosauust ans IFD

MapameTtp YcTaHoBOYHBIN NapameTp
ICC ICC max
IIH IIH min
IIL IIL min

i) Aktusupytot IFD.

j) IFD npoussoaMT BOCCTaHOBIEHWe UcnbITaTenbHoro obopyaosaHua ana IFD (MCO/M3K 7816-3,
6.2.2).

k) MeHepupytoT ATR npu napameTpax, ykasaHHbIX B Tabnuue 61.

[) Ecnu IFD renepupyet PPS, To noceinaetca PPS oTBeT ¢ 3anpawuvBaembiMu napameTpamu.
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m) [onyckatoT IFD BbINOMHUTL CLEHapuid UCTILITAHUIA Ha ucnbiTaTenbHom obopyaosanun ana IFD.

B TeveHue 3TON KOMMYHUKALIMKN 4OMKHBI HEMPEPBLIBHO KOHTPONNPOBATLCA XapakTEPUCTUKUA N onpeaensaTbea
WX BEMUYMHBI, YKa3aHHble B Tabnuue 62.

n) Aeaxtusupytot IFD.

o) lMoBTopsIOT 3Tankbl a) — n) A4S BCex NogaepXnBaeMbIX KNaccoB HanpsXKeHns.
7.4.3 OtueT 06 UcnbITaHUAX

B oT4yeTe 06 ucnbITaHUAX A0MKHBI BbITh YKasaHbl AaHHbIE O BeNuunHax, onpeaeneHHbIX Npuy BbiNonHe-
HAW METOAMKW, COOTBETCTBYIOLUMX NapaMeTpax W [aHHble O COOTBETCTBUM BCEX KOMMYHUKaLW
MCO/M3K 7816-3.

7.5 KoHtakt RST

Llene HacTosiwero ucnbiTaHWs 3akmioyaeTcss B onpederieHMu xapaktepucTuk curHana RST (cm.
MCO/M3K 7816-3, 5.2.2).

7.5.1 O6opypnoBaHue

Cm.4.7.2

7.5.2 MeToguka

IFD coeauHsAoT ¢ ucnbiTatensHbiM 06opyaosaHvem ans IFD.

a) YcTaHaBnuBaloT criefylowme napameTpbl UcnbliTatensHoro obopyaosaHus gns IFD (HaunHaoT ¢
Haumbonee HM3KOro Kracca HarnpsbkeHus, nogaepxunsaemoro IFD) (cM. Tabnuuy 64):

Tabnwuuya 64— MNapameTpbl ucneitatensHoro o6opyaoeanus ans IFD

MNapameTp YcTaHoBOYHBIN NapaMeTp
ICC ICC max
II H IIH max
IIL [IL max

b) AxktusupyroT IFD.

c¢) IFD nponasoguT BOCCTaHOBMNEHME UcnbITaTenbHoro obopyaosanus anst IFD (MCO/M3K 7816-3, 6.2.2).
d) MeHepupyioT ATR.

e) Ecnu IFD reHepupyeT PPS, To nocbinaetca PPS oTBeT ¢ 3anpalinsaeMbiMy1 napameTpamMu.

f) DonyckatoT IFD BbIMONHWUTE CLEHapWiA UCMbITaHUA Ha UchbiTatenbHoM obopyaosaHun ansa IFD.

B TeyeHve 3TON KOMMYHUKALIMM OOMKHLI HEMNPEPLIBHO KOHTPOMMPOBATLCA CrneaytoWmne XapakTepucTukn u
onpenenATbCs UX BeNUYMHBI (CM. Tabnuuy 65):

Tabnwuuya 65— Benu4nHbl, KOTOpble 4OMKHbI BbITb ONpeaeneHsb

Xapakrepuctuka (RST) BenuyuHa
Uy Uit min» YiH max
UIL UIL min’ UIL max
tR tR max
tF tF max

g) AeakTtneupytoT IFD.

h) YcraHasnusaloT napameTphbl ucneiTatensHoro obopyaosaHus aAns IFD (HauuHatoT ¢ Hanbonee HU3-
Koro knacca HanpsikeHusi, nogaepxusaemoro IFD), kak ykasaHo B Tabnuue 66:

Tabnwuya 66— MNapameTpbl ucnbiTatensHoro obopyaoeanus gns IFD

MNapameTp YCTaHOBOYHLIN NapameTp
ICC ICC max
IIH IIH min
IiL IIL min
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i) Aktusupyrot IFD.

j) IFD npounseoauT BOCCTaHOBMNEHUE uchnbiTaTenbHoro obopyaosaHus ansa IFD (MCO/M3K 7816-3,
6.2.2).

k) FenepupytoT ATR.

1) Ecnun IFD renepupyet PPS, To nockinaetcs PPS oTBeT ¢ 3anpawimBaeMbiMy napameTpamu.

m) OonyckatoT IFD BbINOMHWATL CLEHapWUil UCNIbITaHWIA Ha UcnbiTaTenbHoM obopyaosaHum ansa IFD. B
TeyeHue 3TOoN KOMMYHUKaLMKN AOMKHBI HENPEpPbIBHO KOHTPONMPOBATLCA XapaKTepUCTUKK U onpeaenaTbLes nx
BEMUYUHBI, YKasaHHble B Tabnuue 65.

n) Aeaktusupyot IFD.

j) MoBsToOpAIOT 3TansLl a) — n) Ans Bcex NoAaepXuBaeMbiX KIacCcoB HanpsiKeHUs.

7.5.3 OTyeT 06 UCNbITAHUAX

B oT4eT 06 UCNbITaHUSIX A0JPKHBI BbITh BKMOYEHBI AaHHbIE 0 BEMUYUHAX, onpedeneHHbIX NPy BbIMoSHe-
HUWU MeTOAMKN, U COOTBETCTBYIOLLMX NapameTpax.

7.6 KonTtakTt SPU (C6)

HanHoe ncnbitaHne npumeHseTcs, koraa koHTakt SPU (C6) B kapTe anekTpuyecku He U30NMpOBaH.
Llenbio AaHHOrO UCNLITaHUA SBAETCA U3MepeHne HanpsbkeHus, nogasaemoro B IFD Ha koHTakT SPU (C6)
(cm. NICO/M3K 7816-3, 6.4).

7.7 [OeaKTuBaLUA KOHTAKTOB

Llenbto gaHHOro UcnbiTaHUA ABNAETCA onpeaeneHune nocnegosaTtensHocTn genctsnin IFD no aeakru-
BaLun KoHTakToB (cM. MCO/MOK 7816-3, 6.4).

7.7.1 O6opynoBaHue

Cm. 4.7.2.

7.7.2 Metoguka

IFD coeauHs0T ¢ ucnbiTatenbHbIM 0b6opyaoBaHuem ans IFD.

a) Aktusupytot IFD.

b) IFD npousBognT BoCcCTaHOBMEHUE ucnbiTaTenbHoro obopyaosarua ana IFD (MCO/MOK 7816-3,
6.2.2).

c) leHepupytoT ATR.

d) Ecnu IFD reHepupyeTt PPS, To nockinaetcs PPS oTBeT ¢ 3sanpalinBaeMbiMy NapameTpamu.

e) [onyckatoT IFD BbINONHUTL CLEHapuiA UCNbITaHWA Ha UcnbiTaTensHoM o6opyaosaHun ans IFD. Mpu
KaXxaomn npoLieaype AeaKkTUBaLMM B TeHEHNe UM B KOHLLe KOMMYHUKaLUW, HaunHas ¢ 3agHero ¢ppoHTa curHa-
na RST, HenpepbIBHO KOHTpoNMpytoT koHTakTel VCC, RST, CLK 1 1/O 1 peructpupyoT HanpsbKeHWUe U CUHXPO-
HU3aLN0 BCeX NepeaaBaeMblX CUTHArMOB Ha 3TUX KOHTaKTax.

CnegyeT ucnonb3oBaTb BenuunHy 20 HC B KayecTBe MUHUMarbHOW 3aJepKKn Mexay AByMsl nocreno-
BaTeNbHLIMW NepefavYaMu CUrHarioB BO BpeMsl akTMBaLUunM KOHTakToB, noka B MCO/MOK 7816-3 He byayT
onpeaeneHsl Apyrne 3HavyeHus.

7.7.3 OTueT 06 uUcnbITaHUAX

B oTueT 06 MCNbITAHNSX BKIHOYAKOT AaHHbIE O 3aPEerMcTPUPOBaHHbBIX YPOBHSAX Y CUHXPOHU3ALNA CUTHa-
NoB Ha Bcex KoHTakTax IFD.

8 MeTtoabl ncnbiTaHM nornvyeckux onepaumn IFD

8.1 OTBeT-Ha-BoccTtaHOBNEeHue

8.1.1 BoccTtaHoBNeHue KapTbl («XONOAHOEe» BOCCTaHOBNEHUe)

Llenb HacToswero ncnelTaHus 3aknoyaeTca B onpeaeneHnn «XonoaHoro» BOCCTaHOBMEHNUS, OcyLue-
ctensemoro IFD (cm. NCO/M3K 7816-3, 6.2.2).

8.1.1.1 OG6opyaoBaHue

Cm. 4.7.2.

8.1.1.2 MeTtopuka

IFD coeauHsII0T ¢ cnblTaTeNbHbIM 060pyaoBaHnemM ans IFD.

a) AktmsupytoT IFD.

b) HenpepbiBHO KOHTpONMPYHOT curHan RST 1 onpegensoT CUHXPOHU3AUNIO (OTHOCUTENBLHO curHana
CLK) n HanpsikeHue Bcex Nnepedady Ha koHTakT RST B TeveHne He meHee 1 C.
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8.1.1.3 OTueT 06 UcnbITaHUAX

B oT4eT 06 ncnbiTaHMAX BKOYAT AaHHbIE O HANPSXKeHUU U CUHXPOHU3aLMK BCeX Nepeaad curdana Ha
koHTakT RST.

8.1.2 BoccTaHoBneHue KapThbl («Tennoe» BocCTaHOBEHUe)

Llenb gaHHOro ncnelTaHus 3akntoyaeTcs B ornpeaeneHin «Tenoro» BOCCTaHOBNEHUS, BbIMONHAEMOro
IFD (cm. ICO/M3IK 7816-3, 6.2.3).

8.1.2.1 O6opyaoBaHue

Cwm. 4.7.2.

8.1.2.2 MeTtoauka

IFD coeguHsa0T ¢ UcnbiTaTenbHbIM 06opyaosaHvem ans IFD.

a) AkTumsupytoT IFD.

b) IFD npoussoauT BOCCTaHOBMEHME UcnbITaTenbHoro obopyaosaHua ana IFD (MCO/M3K 7816-3,
6.2.2).

c) MeHepupytoT ATR.

d) Ecnu IFD reHepupyet PPS, To nocbinaetca PPS oTBeT ¢ 3anpalumsaembiMun napameTpamu.

e) OonyckatoT IFD BbINOMHUTL CLEHapWii UCMBITAHUA Ha ucnbiTaTenbHoM obopyadoBaHuv ans IFD.
B TeueHne 3TON KOMMYHMKALMX HENpPepbIBHO KOHTponupyeTca curHan RST v peructpupyeTcst HanpsxeHue u
CUHXpOHM3aLums (oTHocuTenbHo curHana CLK) Bcex nepegaBaeMbIX CUrHamnoB.

8.1.2.3 OTueT 06 UCNbITAHUAX

B oT4eT 06 UCNbITaHUSIX BKMOYAT AaHHbIE O HAMPSPKEHUN U CUHXPOHWU3aALIMM BCEro «TEMNSIoroy BoccTa-
HOBReHUs, npegycMoTpeHHoro IFD, ecnu TakoBoe cyllecTByeT.

8.2 Npotokon T=0
Mocneayowmne ucnbiTaHnsa NPUMeHsTCSA, Tonbko ecrnu IFD noaaepxusaet npotokon T = 0.
MpwuMedaHune— g onpeaensiercsa no Tabnuue 14.

8.2.1 CuHxpoHuzauus nepegauu /O gna nporokonaT=0

Llenb gaHHoro ncnelTaHus 3aknioyaeTcs B onpeaeneHnm CUHXpoHU3auun AaHHblX, nepeaasaemMbix IFD.

8.2.1.1 O6opypoBaHue

Cm. 4.7.2.

8.2.1.2 MeTtoguka

IFD coeaunHsitoT ¢ ucnbiTatesbHbIM 06opyaoBaHuem ans IFD.

Bo Bpewmsi BbINOMHEHUS OAaHHOW METOANKN AOMKHbI HENPEPBIBHO KOHTPONUpoBaThcA koHTakThl VCC,
RST, CLK 1 1/O, peructpupoBaTbCs BCe NepeaaBaemble curHasnbl (YpOBEHb U CUHXPOHWU3AUMUA), a Takke Noru-
yeckoe cogepxaHne KOMMYHUKaLNA.

a) YcTaHaenuealoT MakcUMarbHbI pasrpaHuduTenNbHLIN HTepBan Ha IFD nyTem ycTaHOBKW NapameT-
pa N B ATR Ha 3HaveHne 254 (cMm. NCO/MIK 7816-3, 8.3).

b) OonyckatoT IFD BEINOMAHUTL CLEHapuiA NCMbITaHWIA.

c) MoBTopsitoT aTankl a) — b) co BCceMu NpegocTaBNeHHbIMU hakTopamu-etu.

d) MoBTOpPsIOT 3Tanbl @) 1 ¢) ANA BCEX NoAAePKUBAEMbIX MTPUNOXKeHUI. BbiBupatoT npunoxeHue nytem
nameHeHunst ATR n pexum cornacHo onucaHuo NCO/M3K 7816-3, 6.3.1.

8.2.1.3 OTyeT 06 UcnbITaHUAX

B oTuyeT 06 UCNbITAHUAX BKMOYAOT U3MEPEHHbIE 3Ha4YeHUA NpoTokona.

8.2.2 NoeTopeHue 3Haka I/O gnA npotokona T =0

Llenbto gaHHOro ncnbiTaHWa ABNAETCA onpeaeneHne HasHavyeHUsa U CUHXPOHU3aLMN NOBTOPEHNUA 3Haka
B IFD (cm. MCO/M3K 7816-3, 7.3, 10.2).

8.2.2.1 OGopypoBaHue

Cm. 4.7.2.

8.2.2.2 MeTtopguka

IFD coeaunHstoT ¢ ucnbiTatensHbIM o6opyaosaHuem ans IFD.

a) HonyckaioT IFD BbINOAHUTL CLEHapUiA UCMbITaHWA.

b) Bo Bpems BbINOMHEHWUA 4aHHOW METOAMNKM OOMKHBI HEMPEpbIBHO KOHTPONUMPOBAaTLCA KOHTakThl VCC,
RST, CLK n I/O, peructpupoBaTthbcs BCe nepeaaBaemble cUrHarnbl (YPOBEHb U CUHXPOHU3aUUA), a Takoke Noru-
yeckoe codepKaHne KOMMYHUKaLMNA.

c) Ha kaxablii 6aiT, nony4veHHbli oT IFD, reHepupytoT nocrneaosaTenbHO TpU pasa curHan ownbku B
cooTseTcTBUM ¢ MICO/M3K 7816-3, 7.3 ¢ MUHMManbHOW NpoaomknTensHocTbio (1 etu + g ) U MUHUMaNBEHBIM
BpeMeHeM Mexdy nepegHuM ¢ppoHTOM cTapToBoro 6uta n nepedHum ¢POHTOM curHana owmnbku
((10,5-0,2) etu + &).
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d) Ha kaxapin 6aiT, nonyyeHHbii ot IFD, reHepupytoT nocnegosaTenbHO TpYU pasa curHan owubkn B
cooteTcTBUU ¢ MICO/M3IK 7816-3, 7.3 ¢ MakcMManbHON NPOAOIMKUTENLHOCTLIO (2 etu — &; ) U MakcUManbHLIM
BpeMeHeM Mexay nepedHuMm ¢poHTOM cTapToBoro Outa M nepegHuMm poHTOM curHana owubku
((10,5 + 0,2) etu — &).

e) lMNosTopsitoT aTanel ¢) — d) Ang Bcex noaaepxmsaeMbix haktopos-etu.

f) MosTopsitoT 3Tan e), HoO reHepUpyIOT NocneaoBaTENbHO CUrHan ownbkn He TP, a NATL pas.

8.2.2.3 Otyert 06 UcnbITaHUsAX

B oTueT 06 UCNbITaHUAX BKIOYAOT U3MEPEHHBbIE 3HAaYEHUs NpoToKona.

B pononHeHue k Tpeboanmam UCO/MOIK 7816-3 IFD gomkHo oTGpakoBbIBaTh kapTy (MChblTaTenbHoe
obopyaosaHve ansa IFD) Ha atane f). Heobxogumo onpeaenutb MUHUManbHOE U MakcMManbHOe YUCno
nosTopeHuin (min = 3; max = 5) ana IFD B uenax npegoTepalleHnsa 6noKNpoBKU.

8.2.3 CunxpoHusauua npuema /O n curianusauun o6 owunbke ansa nporokona T=0

Uenb HacTosiLero ncnbiTaHus 3akiodaeTca B onpeaeneHu CUHXpoHU3auum npuema u curHannsauum
owwubok IFD (cm. NICO/M3K 7816-3,7.1,7.2, 7.3, 10.2).

8.2.3.1 O6opyaoBaHue

Cm.4.7.2.

8.2.3.2 MeTtoauka

IFD coeguHsioT ¢ UcnbiTaTensHbiM 06opyaoBaHuem ans IFD.

Bo BpeMsi BbINOMHEHUS faHHON MEeTOAUKU AOMKHbI HENPepbIBHO KOHTPONMMPOBAaTLCA KOHTakThl VCC,
RST, CLK u l/O, peructpupoBaTtbcs Bce NnepegaBaemble curHasnbl (YpoBeHb U CUHXPOHU3aLUus), a Takke noru-
yeckoe cogepaHue KOMMYHUKaLWA.

a) YcraHaenuBeaioT criegyowme napameTpbl TAKTOBOW CUHXPOHU3aLUK UCTbITaTeNlbHoro o6opyaosa-
Husa ansa IFD (cm. Tabnuuy 67):

Tabnwuuya 67 —NapameTpbl TAKTOBOW CUHXPOHU3aUMK UcnbiTaTenbHoro o6opyaoBanus ansi IFD

MapameTtp 3HaveHue Mpumeyvanue
InvHa pamku 3Haka Makeumym (tn = (n + 0,2) etu — &) MCO/MIK 7816-3, pasg. 7
3agepxka mexay AByMSA 960 - 255 (Filf) NCO/M3K 7816-3, pa3p. 7
nocnegosaTtenbHbIMK 3HaKaMm

b) OonyckatoT IFD BBINOMHUTL CLEeHapuiA UCAbITaHWA.

c) MeHepupytoT Tpy NocnegoBaTenbHble OWMOKMA KOHTPOMSI YeTHOCTM ANA Kaxaoro banTa.

d) MoBTopsilOT aTankbl @) — €) ¢ KaXablM NpeAocTaBneHHbIM dakTopom-etu.

e) BucnbiTatensHom o6opyaoBaHMuM AnNs kapT yCTaHaBMUBaOT crnedytollme napaMmeTpbl TAKTOBOWM CUH-
XpoHu3auum (cm. Tabnuuy 68):

Tabnuuya 68— MNapameTpbl TAKTOBON CMHXPOHM3ALMM UCTILITATENBHOTO 060PYAOBaHMUS ANsA KapT

MapameTtp 3HadeHue Mpumevanue
OnuvHa pamky 3Haka MuHnmym (tn = (n — 0,2) etu + &) NCO/M3K 7816-3, pasg. 7, 8.3
3agepxka mexay AByMSA 12 etu + & MCO/M3K 7816-3, pasa. 7, 8.3
nocnegoBaTtenbHbIMK 3HaKaMm

f) MosTopsitoT aTansl b) — d).

g) MNoBTopsitoT aTanbl a) — f), HO reHepupyoT He TPU, a MATb NocrneaoBaTeslbHbIX OLUMGOK YETHOCTU Ha
KaXkabliA 6ainT.

8.2.3.3 OTu4eT 06 UcNbITaHUAX

B oTyeT 06 UCNbLITAHUAX BKMHOYAOT N3MEpeHHble 3Ha4YeHUs NpoTokona.

B kavecTBe gononHeHuss k MICO/M3K 7816-3 IFD pgomkHo oTbpakoBbiBaTh KapTy (MCnblTatenbHoe
obopyaosaHue ansa IFD) Ha sTane f). Heobxoaumo onpedeniTe MUHMMArbHOE U MakcMMmarbHOe YUCNo
noBTopeHui (min = 3; max = 5) gnsa IFD B Luenax npeaoTBpalleHuss GroKMpoBKA.

8.3 Mpotokon T =1

I'Iocnenyrou.l,me NCNbITAHNA NPUMEHADTCA TONbKO B TOM Cly4vae, eClin IFD noggepxvBaeT NpoToKon
T=1.

32



rocTt P UCO/M3IK 10373-3—2011

MpwumeyaHun e — HekoTtopble U3 NPUBEOEHHbIX HUXE METOAOB UCMbITAHWI codepxaT cueHapuW, nNpeaHasHa-
YeHHble AnA nnnrcTpaunm onncaHHbIX METOOUK. HeKOTOpre N3 3TUX cUueHapueB OCHOBaHbl Ha NpearnonoXxXeHun, 4To ncnbl-
TaTenbHoe 000pyaoBaHWe Ansi KapT COAEPXUT Npo3paqHbli dhann, umerwmin anvHy 36 6antoB n coaepxaHue
‘31 32 33 34 ... 54’, n nonnmaet 1(0,0)(INF="00 BO 00 00 02’) kak READ BINARY 2 BYTES.

8.3.1 CuHxpoHuzauus nepegaum /O gna npotokona T =1

Llenb aaHHoro ncnelTaHus 3aknodaeTcsl B ornpefeneHnM CUHXpoHU3aLmMmn AaHHblX, nepegasaemsblx IFD
(cm. NICO/M3K 7816-3, 7.1, 7.2, 8.3, 11.4.3).

8.3.1.1 OGopynoBaHue

Cm. 4.7.2.

8.3.1.2 MeToauka

IFD coepuHsitoT ¢ ncnbiTatenbHelM obopyaosaHnem ans IFD.

Bo BpeMsi BbINOMHEHNST AaHHOW METOAMKA AOMKHBI HEMPEepbIBHO KOHTPONMpoBaThesl KoHTakThl VCC,
RST, CLK 1 I/O, peructpupoBaTtbcs BCe nepefaBaemMble cUrHarnsl (YpoBeHb 1 CUHXPOHU3aLUma), a Takke noru-
yeckoe cofepxaHne KOMMYHUKaLNIA.

a) fonyckatoT IFD BbINOMHUTL TUNOBOW NpoToKoN T = 1 U KOMMYHWUKauuio, cneunduydHyto Ana Npuno-
XEHUSA € pasrpaHudnTeribHbIM MHTepBarnoMm, onpegeneHHbIM nyTeM yctaHosku napametpa N 8 ATR Ha 3Have-
Hue 254 (cm. ICO/MOK 7816-3:2006, 8.3).

b) MoeTopsitoT aTan a) npu yctaHoske N Ha 0.

c) MosTopstoT aTan a) npu yctaHoske N Ha 12.

d) TloBToOpstOT aTanbl a) — ¢) AN BCceX noaaepxmsaemblx daktopos-etu.

e) lMNosTopsatoT aTansl a) U d) Npu yctaHoske N Ha 255.

8.3.1.3 OtueT 06 UcnbITaHUAX

B oTyeT 06 MCNbITaHUSIX BKIOYAOT M3MEpEeHHbIe 3HaYeHUs NpoToKona.

8.3.2 CuHxpoHusauusa npuema l/O ansa npotokona T =1

Llenbto A4aHHOro UCNBLITaHWUS ABMNAETCA onpeaeneHue cuHxpoHusauuu npuema IFD ¢ npuMmeHeHuem npo-
Tokona T =1 (cm. NCO/M3K 7816-3, pasa. 7 n nyHKT 11.4.3).

8.3.2.1 O6opynoBaHue

Cm.4.7.2.

8.3.2.2 MeToguka

IFD coeguHSAIIOT ¢ ucnbiTaTenbHbIM 060pyaoBaHuem ans IFD.

Bo Bpemsi BLINONMHEHUSA faHHOW METOAMKA AOIDKHBLI HEMPEepPbIBHO KOHTPONMpoBaThest KOHTakThl VCC,
RST, CLK 1 I/O, peructpupoBaTbCs BCe NepeaaBaemble curHanbl (YpOBEHb U CUHXPOHU3aLMsT), a TakKe Norn-
yeckoe coepXaHne KOMMYHUKaLWA.

a) YcraHaBnvBawoT criedytolme napameTpbl TaKTOBOW CUHXPOHM3aLMN UchbITaTeNbHOro o6opyaoBa-
Husa ans IFD (cm. Tabnuuy 69):

Tabnunuya 69— NapameTpbl TaKTOBOW CUHXPOHM3ALMM UcNbITaTenbHOro o6opyaoBanus anst IFD

MapameTp 3HaueHue Mpumevaxue
InvHa pamku 3Haka Makcumym (tn = (n + 0,2) etu — &) MCO/M3K 7816-3, pa3a. 7
Bpems otknmka 6noka (BRT) MakcumanbHoe MCO/M3K 7816-3, 11.4.3
3ajepxKa Mexay AByMs Makcumym ((11 + 2CW1 etu — &) WCO/M3K 7816-3, 11.4.3

nocneaoBartesribHbIMU 3HakKamMun

3agepxka mexay aAByMsi Maxkcumym ((11 etu + 2BWI. 960 . 372/f — ;) MCO/M3K 7816-3, 11.4.3
nocrnegoBaTenbHLIMU 3HaKaMm

MpwuMeyaH n e — Bpems oTknuka 6110Kka onpegensieTcs Kak Bpemsi Mexay nepegHum poHTOM NocneaHero
3Haka nosy4eHHoro 6noka u nepegHMm OPOHTOM NEPBONO 3HAKa CrieAyioLero NocnaHHoro Groka.

b) AonyckaioT IFD BeINONHUTL TUNOBOK NpoTokon T = 1 1 KOMMYHUKaUuio, cneundudHyio 4na npuno-
XeHust.

c) lMosTopsOT 3Tan a) ¢ KaxabiM NpegocTasneHHbIM hakTopom-etu.
d) B ucneiTaTensHom obopyaoBaHuM Ans kKapT yCTaHaBMNMBaIOT crieaylowue napameTpbl TakTOBON CUH-
XpoHU3auumm (cMm. Tabnuuy 70):
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Tab6nuuya 70 — MNapameTpbl TaKTOBOW CUHXPOHW3ALMM UCNbITaTENBHOTO 060pyAOBaHUA Anst KapT

NapameTtp 3HaueHue lMpumevanue
Anvna pamku 3Haka Murumym (tn = (n — 0,2) etu + &) MCO/M3K 7816-3, pa3p. 7
Bpems otknuka 6noka (BRT) MuHumansHoe MNCO/M3K 7816-3, 11.4.3
3apepxka mexay AByMsI Munumym (11 etu + &) MCO/M3K 7816-3, 11.4.3

nocnepgoBatenbHbIMMU 3HAKaAMU

3apepxka mexay AByMsI Munumym (22 etu + &) MCO/M3K 7816-3, 11.4.3
nocnegoBaTenbHLIMK 3HaKaMm

MpwumMeuyaHne— Bpems otknuka 6roka onpeaensaeTcs Kak Bpems Mexay nepeaHum poHTOM rnocrnegHero
3HaKa nony4YeHHoro 6roka u nepeaHUM GPoOHTOM NEPBOTO 3HaKa cneayowero nocnaxHoro Groka.

e) BeinonHsaoT Tunosoun npotokon T = 1 1 KOMMYHUKaLUIO C KAPTORN, cneLUdUYHYO AN NMPUNoXeHus, B
TeyeHune He meHee 1 c.

f) MoBTopstoT aTan d) ¢ kKaxabIM NpeAocTaBNeHHbIM hakTopoM-etu.
8.3.2.3 Otuet 06 UcnbITaHUAX

B oTueT 06 NcnbITaHUAX BKMOYAOT N3MEpPEeHHbIe 3HaYeHUA NpoTokona.
8.3.3 XapakTep U3MeHeHUs1 BpeMeHU oxuaaHua 3Haka (CWT)

Llenb HacTosiwmx UcnbiTaHWin 3akniovaeTca B onpeaenerHun peakunn IFD no oTHOLLEHMIO K peakLmu
kapTbl B Te4eHue CWT (cm. NCO/MOIK 7816-3, 11.4.3).

8.3.3.1 O6opynoBaHue

CMm. 4.7.2.

8.3.3.2 MeToguka

IFD coeauHsitoT ¢ ucnbiTatensHelM obopyaosaHuem ans IFD.

a) IFD noceinaer I-6n0k.

b) UamepsioT Bpemsi Mexay cTapToBbIMW BUTamMu Kaxaon napbl nocneaoBaTerbHbIX 3HaKkoB, hopmu-
pytowwmx I-6nok.

CueHapuin 12— Xapakrep uamMeHeHusi BpeMeHun oxvaanus aHaka (CWT) IFD

IFD UcnbiTatensHoe o6opygosaHue ans IFD

1(0,0)(INF* = ‘00 BO 00 00 02)

v

* INF FIELD ansa COMMAND pasHo READ BINARY 2 BYTES

8.3.3.3 OTueT 06 UcnbITAHUAX

B oT4eT 06 UCMbITAHWUAX BKHOYAOT AaHHBIE O CUHXPOHU3aUMK oTBeTa IFD, nonyyeHHoro Ha 3Tane b)
MeToanKN.

8.3.4 Peakuus IFD Ha npeBbilleHUe BpeMeHU OXXUAAHUA 3HaKa B KapTe

Llenb AaHHOro UCNbITaHWUS 3aKniodHaeTca B onpeaeneHnn peakuun IFD Ha npeseiweHne CWT B kapTe
(cm. UICO/M3K 7816-3, 11.4.3).

8.3.4.1 OGopynoBaHue

Cm. 4.7.2.

8.3.4.2 Metoguka

IFD coequHsil0T € ncnbiTatenbHbIM 06opyaoBaHnemM ans IFD.

a) IFD nocbinaet I-6110k B UcnbiTaTenbHoe obopyaosaHne anst IFD. UcnbiTaTenbHoe obopyaosaHe
ana IFD noceinaet MeHee n 6aiitoB 6roka, coctoswero 13 n 6antos, B IFD.

b) PeructpupyloT Hanuune, cogepxaHue U CUHXpoHU3auuto oteeta IFD.

MpwnmeyaHwne—Heobxognmo nccnegosate peakumto IFD Ha BO3MOXHbIE CUTyaLmm, BO3HUKatOLWLMe npu npe-
pbIBaHMSX.
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CueHapun 13— Peakuus IFD Ha npeBbiwenne CWT B kapTe

IFD MenbitatensHoe o6opynosanue ans IFD
I(0,0)(INF* = ‘00 BO 00 00 02) —>
< 1(0,0)(INF= ‘incomplete’)
IFD oTBeT »
*INF FIELD gns COMMAND pasro READ BINARY 2 BYTES

8.3.4.3 OT4eT 06 NcnbITaHUAX

B oTyeT 06 UCNBITAHUAX BKMHOYAKOT CBEAEHUS O HANUYUK, CoaepXaHUn U CUHXpoHU3auun oteeTa IFD.

8.3.5 PasrpaHuuuTenbHbI MHTepBan 6noka (BGT)

Llenb gaHHOro MUCMbITaHUS 3aknodaeTcs B U3MEPEHUN BpeMeHU Mexay nepegHummn bpoHTamMmu AByxX
nocnegoBaTenbHbIX 3HaKOB, NOCMaHHbIX B MPOTUBOMOSOXKHLIX HanpasneHusx (cm. MCO/M3K 7816-3, 11.4.3).

8.3.5.1 O6opypoBaHue

Cwm. 4.7.2.

8.3.5.2 MeTtoauka

IFD coeauHs0T ¢ UcnbiTaTenbHbIM 06opyaoBaHuem ans IFD.

a) IFD nocbinaer I-6110k.

b) UcneitatensHoe o6opyaosaHue and IFD nockinaeT oTpuuatensHoe noaTeepkaeHue B suae R-6noka.

c) IFD noBTopsieT npeasapuTefibHO NocnaHHbIA I-610kK.

d) UamepsitoT 1 perucTpupytoT Bpems Mexay nepegHum copoHTOM nocnegHero 3Haka R-6noka u nepe-
AHUM (bpPOHTOM NepBOro 3Haka BToporo |-6roka.

CueHapuin 14 — PasrpaHnuntenbHblli MHTEpBan onoka (BGT)

IFD UcnbitatensHoe o6opynosanue ans IFD

1(0,0)(INF = ‘00 BO 00 00 02')

v

R(0)(PCB ='81")

A

1(0,0)(INF='00 BO 00 00 02)

v

8.3.5.3 OTyeT 06 UcnbiTaHUAX

B oTyeT 06 UCMbITaHUAX BKIHOYAOT AaHHbIE O CUHXPOHMU3ALIMK, MONYYEHHbIe NPU BbIMOIHEeHUU aTana d)
METOAUKN.

8.3.6 YnopsinoueHue 6nokos B IFD

Llenb gaHHOro wcnbiTaHus 3akniodaetcss B onpegeneHun peakuun IFD Ha owwumbku nepepgauu
(cM. NCO/M3K 7816-3, 11.6.3).

8.3.6.1 O6opynoBaHue

Cm. 4.7.2.

8.3.6.2 MeTtoauka

IFD coeguHsoT ¢ ucneiTatensHelM obopyaosaHmem ans IFD.

8.3.6.2.1 MeTtoauka 1 (MCO/M3K 7816-3, 11.6.3.2 (npaBuno 7.1}, npunoxeHue A, cueHapumn 9)

a) MponssoaAT BOCCTAHOBMEHWE MPOTOKONA B UCNbITaTenbHOM o6opyaosarHmu Ans IFD.

b) IFD nockinaet 650k 1(0,0) B ucnbitatensHoe obopyaosaHue ans IFD.

¢) UcnbitatensHoe obopyaosanue ans IFD nocbinaet HenpasuibHbld 6ok B IFD.

CueHapuin 15— Ynopsgovenue 6nokos B IFD, metoguka 1 (MCO/MIK 7816-3, 11.6.3.2 (npaBuno 7.1), npunoxe-
Hue A, cueHapuii 9)

IFD WenbitatensHoe obopynosanue ans IFD

1(0,0)(INF = ‘00 BO 00 00 02) —>

1(0,0)(EDC = wrong)

A

IFD otBeT —»

d) Peructpupytot oteeT IFD, ecnn oH umeeTtcs.
8.3.6.2.2 MeTtoguka 2 (MCO/M3K 7816-3, 11.6.3.2 (npaBuno 7.4.2))
a) MponssoasT BOCCTaHOBMIEHWE NPOTOKONA B UCNbiTaTensHoM obopyaosaHum Ans IFD.
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b) IFD nocbinaet 6nok 1(0,0) B ucnelTatensHoe obopyaosanue ans IFD.

c) UcneiTatensHoe obopynosaHue ans IFD noceinaeT HenpasuneHbli 6ok B IFD.

d) UcnbitatensHoe o6opyaosaHue IFD oxugaet oteeTa oT IFD, 3aTem nocbinaeT BTOPOA Henpasuib-
Hbi 6510k B IFD.

e) Peructpupytot oteeT oT IFD, ecnu oH cyluecTsyeT.

f) EcnuoteeT IFD — R-6nok ¢ PCB = 81, To ucnbitatensHoe o6opyaosaHue ans IFD nocbinaeT TpeTuii
HenpaBunbHbIN 6110k B IFD, B ApYrom cnyvae Npon3BOAAT OLLeHKY OTBETa N0 KPUTEPUAM UCMIbLITAHUIA U 3aKaH-
YMBAIOT UCNbITAHUA.

g) Peructpupytot otet ot IFD, ecnu oH cyluecTsyer.

CueHapuin 16 — Ynopsgouenue 6nokos B IFD, metoauka 2 (MCO/MIK 7816-3, 11.6.3.2, npasuno 7.4.2)

IFD UcneitatenbHoe obopynosanue ans IFD

1(0,0)(INF = ‘00 BO 00 00 02°)

\{

1(0,0(EDC = wrong)

A

R(0)PCB = ‘81")

A\

1(0,0)(EDC = Wrong)

A

R(0)PCB =81’)

\

1(0,0)(EDC = Wrong)?

A

IFD OtBeT

»
>

2 |FD moxeT npon3BognTb PECUHXPOHU3ALMIO NN BOCCTAHOBSIEHWE KapTbl NOCNE He MeHee YeM TPEX NOMbITOK.

8.3.6.2.3 MeTtoauka 3 (¢ hopmupoBaHueM Lenoyvku komaHg) (MCO/MIK 7816-3, 11.6.3.2 (npaBu-
nas5n7.1))

a) MpounsBoasaT BOCCTAHOBMNEHWE NPOTOKONA B UCTIbITaTeNbHOM o6opyaosaHuu aAns IFD.

b) IFD nocekinaet 650k 1(0,0) B ncneitatensHoe obopyaosarnue ansa IFD npu ycnosun, uto none INF
COOEPXUT KOMaHay, NoAAepXKUBaeMyo UcnblTaTeNlbHbIM 06opyaoBaHneM ans IFD.

¢) UcneiTatensHoe obopyanosaHue ans IFD nockinaeT nepsbiii 6nok Lenoyku B 6rioke 1(0,1) n oxupaet
oTeeta IFD.

d) UcneiTatensHoe obopyaosanue Ans IFD noceinaeT HenpasunbHbln 6510k B IFD.

e) Peructpupytot oTeeT IFD, ecnu oH cyllecTsyerT.

f) MponsBoasT oueHky oTBeTa Mo NpaBuny 7.1; ecny OH He yOOBNETBOPSIET KPUTEPUSIM, 3aKaHUMBAOT
ncnelTaHus, B Apyrom cryvae ucnoitatensHoe obopyaosanue ans IFD nockinaet BTopoit 6110k Lenodkn 6e3
OLUMBOK.

g) Peructpupytot oTBeT IFD, ecnu oH cyLLecTByerT.

CueHapwuin 17 — Ynopsgodenue 6noka B IFD, metoavka 3 (c hopmmpoBaHunem Lenoukm komarg) (MCO/MIK 7816-3,
11.6.3.2 (npaBuna 51 7.1))

IFD WeneiratensHoe obopyaosanve ans IFD

\ 4

1(0,0)(INF = ‘00 B0 00 00 24’)

A

1(0,1)(INF = ‘31 32 ... 50")

v

R(1)(PCB = ‘90")

A

1(1,0)(EDC = Wrong)

R(1)(PCB = ‘91’ >

A

I(1,0)(INF = ‘51 52 53 54 90 00')
I(1,0)(INF = ‘00 BO 00 00 24°) >

8.3.6.2.4 MeTtopuka 4 (MICO/M3IK 7816-3, 11.6.3.2 (npaBuno 7.4.2), npunoxeHue A cueHapuit 34)

a) MoppepxuBatoT uUcnbiTaTenbHoe obopyaosaHue ans IFD B COCTOsSIHUM ModaBfeHHOW peakuun
nocne nocrneaoBaTenbHOCTV NpaBunbHbIX ATR.

b) IFD nockinaet I-6nok B ncneitatensHoe obopyaosaHue gns IFD.

¢) PeructpupytoT Bce oTBeThl OT IFD B Te4YeHue He MeHee Tpex nocnegosartesbHbiX nepuogos BWT.
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CueHapui 18 — Ynopsagouerve 6nokos B IFD, meToguka 4 (MCO/M3K 7816-3, 11.6.3.2 (npaeuno 7.4.2), npunoxe-
Hue A, cueHapui 34)

IED UcnbiratensHoe
obopynosanue ans IFD

\

1(0,0)(INF = ‘00 BO 00 00 02’)

A

OTBET MNMOAABJIEH

R(0)(PCB = ‘81’) unn R(0)(PCB = ‘82’) unn BocctaHoBneHve

\{

A

OTBET MNOAABIJEH

R(0)(PCB = ‘81’) unn R(0)(PCB = ‘82’) unun BoccraHoBneHue

\{

A

OTBET MNMOAABJIEH

Oteet IFD

\4

8.3.6.2.5 OTueT 06 UcnbITaHUAX

B oTueT 06 ucnbITaHWAX BKoYaoT AaHHble 06 oTBeTax IFD B npouecce BbINOAHEHUS KaX40A MeToau-
KW, €CI1 OHM CYLLECTBYHOT.

8.3.7 YctpaHeHue ownbok nepepgauu B IFD

Llenb gaHHoro ncnbiTaHus 3aknioyaeTcs B Nnposepke peakuuu IFD Ha oTpyuaTenbHoe NoaTBepXaeHue
B COOTBETCTBMM co cTaHaapTom (cMm. MCO/M3K 7816-3).

8.3.7.2 O6opyaoBaHue

Cm. 4.7.2.

8.3.7.2 MeToauka

a) MpownssogaT 3anpoc |-6noka u3 IFD.

b) MocbinatoT R-6110K 0TpULaTENBHOIO NOATBEPKAEHUS.

c) Peructpupytot peakuuio IFD.

CueHapun 19— YcrpaHeHue owunbok nepegayum B IFD

IFD WcnbiTatensHoe obopyaosanue ans IFD

1(0,0)(INF = ‘00 BO 00 00 02)

\{

A

R(0)}PCB='81")
OteeT IFD

\/

8.3.7.3 OTtueT 06 UCNbITAHUAX

B oTyeT 06 ncnbiTaHUAX BKIHOYAKT AaHHble 0 peakuum IFD.

8.3.8 CornacoBaHue IFSC

Llenb gaHHoro UcnblTaHus 3aknoyaeTcs B npoBepke cornacosaHus IFSC (cm. MICO/M3K 7816-3).

8.3.8.1 O6opypoBaHue

Cwm. 4.7.2.

8.3.8.2 MeTtoauka

IFD coeguHsoT ¢ ucnelTatensHblM obopyaosaHmem ans IFD.

a) MpownsBogAT BoccTaHOBMNEHWe UcnbiTaTensHoro obopyaosanus IFD.

b) O6meHunBatoTca ogHUM [-6NOKOM B KaXkaAOM HanpaBIieHWM C KOMaHAoW, NoaaepXKUBaeMoi UcnbiTa-
TenbHbIM 06opyaoBaHnem ans IFD, n nonem INF, cogepxawmm komanay, nogaepxunsaemyto IFD.

¢) Moceinatot 6nok S(sanpoc IFS) B IFD.

d) PeructpupytoT peakuuto IFD.

8.3.8.3 OTtueT 06 UcnbITaHUAX

B oT4yeT 06 uUcnbITaHUSAX BKIFOYAOT AaHHble o peakuun IFD.

8.3.9 MpepbiBaHUe KapTbl

LUenb paHHOro WCNbITaHUMA  3akovaeTcss B MNPOBepke MNpPepbiBaHWA  LEenoYkM  KoMaHg
(cm. NICO/MOBK 7816-3).

8.3.9.1 O6opypoBaHue

Cm. 4.7.2.

8.3.9.2 Metoauka

IFD coeguHsoT ¢ ucnelTatensHblM obopyaosaHuem ans IFD.

a) MpownsBogAT BoccTaHOBMNEHWe UcnbiTaTensHoro obopyaosanua ans IFD.
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b) IFD nockinaet I-65n0k B ucnbitatensHoe o6opyaosanue ana IFD ¢ nonem INF, coaepxaiumm noa-
OepXKUBaeMylo 3MynsiTOpOM KOMaHay (cuuTbiBaeT ABOWYHLIA koa u3 36 6GainTtoB 6e3 casura, cm.
NCO/M3K 7816-4).

¢) WUcnbitatenbHoe o6opyaosaHue ans IFD nockinaet nepebint 6110k uenovku B 6noke 1(0,1), Ha koTo-
peit IFD pornxkHa otBeTUTb R(1).

d) Moceinaiot 3anpoc ABORT 8 IFD.

CueHapun 20— lNpepbiBaHue KapTbi

IFD WUcnbiratensHoe obopynosanue ans IFD

\{

1{0,0)(INF = ‘00 BO 00 00 24’)
-« I(0,1)(INF =31 32 ... 50')

v

R(1)(PCB = ‘90")
S(3anpoc ABORT)

A

\ 4

Oteet IFD

e) PeructpupyloT Hanuuue u cogepxaHue oteeta IFD.
8.3.9.3 OtyeT 06 UcNbITaHUAX
B oTueT 06 UCNbITaHUAX BKMIOYAOT CBEAEHUS1 O Hanuuumn u cogepxkaHum oteeta IFD.

8.4 IFD — Peakuusa IFD Ha HenpaBunbHbie PCB

LUenb paHHoOro wucneliTaHusi 3akniodaetcd B aHanuse peakuuu IFD Ha HenpasunbHole PCB
(cm. UCO/M3K 7816-3, 11.6.3.1).

8.4.1 O6opynoBaHue

Cm. 4.7.2.

8.4.2 MeToguka

a) MpounssoasaT BoccTaHOBMNEHWe UcnbiTaTensHoro obopyaosaHusa ans IFD.

b) IFD nocbinaeTt B ucneitatensHoe obopyaosaHue ana IFD 6nok 1(0,0) ¢ nonem INF, cogepxalumm
koMaHay, NoaaepXMBaemyo UcnbiTatenbHbiM obopyaosaHuem ans IFD (cuuTeiBaeT ABOMYHLINA KOA U3 ABYX
6aiToB 6e3 casura (cM. NCO/M3K 7816-4)).

c¢) MoceinatoT owmnboyHbIA 6nok B IFD ¢ HenpasunbHeiM PCB (HeussecTHI koa). YeTHocTb n EDC aT0-
ro 6noka AoMmKHbl OblTb KOPPEKTHBLIMN.

CueHnapui 21— IFD — Peakuus IFD Ha HenpaBunbHble PCB

IFD MeneiTatensHoe o6opyaosanue ans IFD

\

1(0,0)(INF = ‘00 BO 00 00 02')
Brok ¢ PCB = ‘FF’

A

OteeT IFD

\ 4

e) PeructpupyloT Hanudune n cogepxaHue oteeta IFD.
8.4.3 Ot4eT 06 UCNbITaHUAX
B oTyeT 06 UCNbITAHWAX BKMHOYAOT CBEAEHUS O Hanu4nM 1 cogepxanumn otseTa IFD.
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Mpunoxenne A
(cnpaBo4Hoe)

CBefeHUA 0 COOTBETCTBUU CChINOYHbIX MeXAYHapOoAHbIX CTaHAAPTOB CChINOYHbLIM
HauMoHanbHbIM cTaHgapTam Poccuinnckon degepauum

Ta6nwuua JA.1

OB603Ha4YeHUe CChINOYHOTO CrteneHb

O603HaYeHUe 1 HaUMeHOBaHUe COOTBETCTBYIOLLEro HauMoHanbLHOro craHaapTta
MeXOYHApOOHOro craHaapra COOTBETCTBUA

MCO/M3K 7810:2003 IDT [OCT PUHCO/M3K 7810—2006 «KapTbl M AeHTUDMKALNOHHbIE. PU3n-
YeCcKMe XapakTepuUCTUKU»
MCO/M3K 7816-3:2006 IDT FOCT P NCO/M3K 7816-3—2006 «MHopMaLMOHHasA TEXHOMNOIMMS.

KapTbl nageHTndmkaumoHHble. KapTel HA MHTErparnbHbIX CXEMaX C KOHTaK-
Tamu. YacTtb 3. GNeKkTPOHHbIE CUrHamMbI M MPOTOKOSbI Nepeaa4vn»

NCO/M3K 7816-4:2005 IDT FOCT P NCO/M3K 7816-4—2004 «WHpopmaLMOHHAs TEXHOMOMMS.
KapTbl naeHTndmkaumoHHble. KapTel HA MHTErparnbHbIX CXEMaX C KOHTaK-
Tamu. YacTb 4. MexoTpacneBble koMmaHab! Ansi 0OMeHa»

MpumedyaHune— B HacTosiwen Tabnuue UCMNONb30BaHO criegylollee ycrnoBHoe 0603HavYeHne CTeneHmn co-
OTBETCTBUS CTaHOAPTOB:

- IDT — ngeHTuYHble CTaHaapThbI.

39



roCT P UICO/M3K 10373-3—2011

YOK 336.77:002:006.354 OKC 35.240.15 249 OKCTY 4084

KntoueBkble crioBa: 06paboTka faHHbIX, 06MeH MHbopMaLMein, ycTponcTBa XpaHeHNs! AaHHbIX, MaeHTudnKaLm-
OHHbIE KapThbl, yCTPONCTBA COMPSKEHNS, METOZ UCTBITAHWIA
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