8. MeToanka nNoBepKH TecTepa.
8.1 Onepauuu nNoBepKy Tecrepa npuseaennl B Tabauua 1.

Tadauua 1. Onepanuu noBepKu Tecrepa.

Howmep nmynkra [IpoBejieHne onepaiuu rnpu:
HaumeHnoBaHue onepaiuu JTAHHOTO MePBUYHON HEPHOIMYECKON
PYKOBOJCTBA MoBEpKe MOBEPKE
1. BHetnuii ocMOTp 8.4.1 Ja Jla
Omuodka!
2. [IpoBepka cOnpOTUBIICHUS U30JISLIHH e Ja HET
CCHLIIKH He
HalljleH.
3. OnpoboBaHue 8.4.2 Jla Ja
4 OrnpesiesicHne MeTpOJIOrMYeCKUX
XapaKkTepUCTHK
4.1 OnpejeseHue IMOrpertocTu 8.4.3 J1a Jia
BOCIIPOM3BE/ICHUS HAIIPSKEHUS
MOCTOSIHHOTO TOKA Ha BBIBOJAX
TecTepa
4.2 Ornipe/ie/ieHUE MOTPeLIHOCTH 8.4.4 Ja Jla
M3MEpPEHHUs HallpsKEHKs
MOCTOSIHHOTO TOKA Ha BBIBOJAX
TecTepa
4.3 OnpeJie/ieHne MOrpeLHoCcTH 8.4.5 Ja Ja
BOCIIPOM3BE/ICHHS CUIIbI
MOCTOSIHHOIO TOKA Ha BBIBOJAX
TecTepa
4.4 Onpe/ie/ieHUE MOrpeLHoCTH 8.4.0 Ja Ja
M3MEPEHHIT CUIIBI TOCTOSIHHOTO TOKa
Ha BbIBOJAX TecTepa
4.5 OnpeJie/ieHue OTHOCUTEILHOR 8.4.7 na Jia
MOrPEITHOCTH BOCIIPOU3BEACHUSA
YaCTOThI CJIeJIOBAHUST UMITYJILCOB.
4.6 Onpejie/ieHue CKOpOCTH HapacTaHus 8.4.8 Ja Ja
(ppoHTa M criaza cpesa UMILYJIbca,
BbIJIABAEMOTO TECTEPOM KOJIOBOI
[MOCJIC/I0BATEILHOCTH

8.2 CpeacrBa 1noBepku.

Iilpl/l [IpoOBECACHN U [TOBCPKHU HNPUMEHAIOT STAJTOHHLIC CpeacTbBa 141 'SMethHl/lf;l
HerbITaTeIbHOE 000PYI0BaHKE, YKazaHHble B Tabu1le 2.
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Tab6muua 2. Cpeacrsa HoBepKu.

HanmvenoBaHue 3TaJIOHHBIX CpeacrB

H3MEPCHUSI U OﬁOpy[lOBilHl/lﬂ Kou OcHoBHBIE TEXHHYECKHE
HCIMOJIB3YEMBIX IIPH NPOBCJACHHH BO XapaKTepPpUuCTUKH
NOBEPKH N
Bosbrmerp yHuBepcalibHbIH HUPPOBOH
B7-21A. 1
U =1mxB =1000B, 0= 0,2% B auanaszone U = ImxB + 1000B:
[=100A = SA. 5= 0,2% B quanasone [ = 100A = SA

Ocuuniorpad cTpoOOCKOIUYECKHH

5 . 1 ITonoca nporryckanust 18 I'1'1t
BBLIUMCITMTEIbHBIN TTperin3noHHbIi C9-9.

Juanason u3mepsieMbix yactot 0,005 —
1.5

YacToromep 2JIeKTPOHHOCUETHBIN Y3- YpoBeHb BXOJIHOIO CUTHAJIA: B JIMAIA30HE
64/1. 0,005 u-150MI'1 (Bx01 A)

JUlst cuHycomniaibHoro curnana 0,05-108,
Jutst umnyJibeHoro curnaia 0,15-108

/7/)[/.1/(,““(/[1{@) PCKOMCI’[H}"GMHC l'lpH60pbl MOTI'YT ObITH 3aMEHEHbl Ha AaHaJOMM4YHBLIC ¢
METPOJIOIHUYCCKMMHU  XapaKTepUCTUKaMK HC XYIKC HNPHUBCACHHBIX B TadMIIE. Bce CpeactTBa
IMOBCPKHU HOJIZKHbI UMCThb ,Z[Cl\/’lC'l‘B)/lOLlll/le CBHUACTCJILCTBA O ITOBCPKE.

8.3 YecioBusi noBepKH.
8.3.1 [Ilpu npoBeneHUN MOBEPKH J0KHBI ObITH CO0/II0/ICHBI CJIEYIONIHE YCTOBHSA:

Tabnuma 4.

[Tapamerp 3HaveHUs B
Temneparypa okpysxkatoiero sosayxa, °C 24 £ 8
OTHOCHTEIIbHASL BIGKHOCTH BO3/1yXa, %o ot 30 1o 80
Armoceproe nasnenue, klla. 101 +4
Yacrora nuratouieit cetu, I'i 50+ 1
Hanpsbkenue nutaronieii cetu, B 0. Nk AT

8.3.2 Illpu npoBeleHHH NOBEPKH HEOOXOHUMO:
CHM3UTH JIO MUHUMYMa BIMSIHUE BHECUIHUX JICKTPUUYCCKUX M MATHUTHBIX T10JICH,
BUOpAIM, TPSICKK U y1apOB.
8.3.3 IloaroroBka K nmoBepke

Ilepen npoBeneHneM NMOBEPKH HEOOXOAMMO BBITOJHUTH CIE/YIOUIME 1OANOTOBUTE/IbHbIC
paboThI:

o [loBepsiemble ycTpoicTBa TecTepa J0JIKHBI ObITh BBIJICPKAHBI B YCIOBHSIX.,
VKa3aHHBIX B MyHKTE 8.3.1 He MeHee 4 yacoB;

o [loarorasnuBaroT cpeicTBa MOBEPKH U BCIIOMOraTeibHOE 000py10BaHKE,
[IPUMEHSIEMbIE TIPH [TOBEPKE, B COOTBETCTBUU C X AKCIITyaTaAllMOHHOM
JIOKYMEHTAIMEH;

° [lonkmoyator yerpoifcTBa TecTepa K MUTAIOUICH CeTH;

° [ToarorasnuBator Tecrep K padoTe (MOPsiIOK MOJAIOTOBKH OIMKCAH B pasjieie 3

Hacrosiero PykoBoicTBa) 1 MoJaKOT MUTAHUE HA YCTPOUCTBA KOMIIICKCA;
® Bblllep)Kl/lBal'OT TEeCTCP BKIOYCHHBIM B TCHCHHUEC 30 Mu HYT.



8.4 IIpoBeneHue nopepku.

8.4.1 BuemnHuii ocMOTPp.

Bueunuii Bu, radapuTHbie pa3Mepbl, MacCy U KOMIUIEKTHOCTb W3/ICJIUs IPOBEPAIOT B
COOTBETCTBUM ¢ TPEOOBAHUSIMH TEXHUUYECKOHN JIOKYMEHTAIIUH.

[Tpu BHEHIHEM OCMOTPE TPOBEPSIOT:

e HalIMuMe TOBAPHOTO 3HAKA (PUPMbI-M3IFOTOBUTES, MTOPSIKOBBIIH HOMED.
roJ1 U3TOTOBJICHHUS;

® COOTBETCTBHE KOMIUIEKTHOCTH TPeOOBAHUSIM HOPMATHBHO-TEXHHYEC-
KO JIOKYMEHTAIlMKW Hd KOHKPETHYIO MOAM(PUKAIHIO;

®  COCTOSIHME JIAKOKPACOYHOT'O MTOKPbITHSI.

OCHOBHbIE T€OMETPUUECKHE pa3Mepbl  OMNPEJCISIOT C MOMOULILIO HM3MEPUTENIbHOI
JMHEHKH, oTBeca W IHpUCHOCOOJEHUN. M3MEepeHHI0 NOJICKUT: JUIMHA, LHUPHUHA M BbICOTA
U3JIETTUSL.

BecoBble XapaKTEpUCTUKH OIMPEJICIISIFOT MTyTEM B3BELUMBAHUS ¢ TEXHUUECKUX BECOB /UL
B3BELIMBAHUS ¢ HAUOOJBLIMM IpejesioM BipelnBanust 10 SOOKr cpejiHero Kkjiacca TOYHOCTH.
M3MepeHnto MOIEKUT 1OJIHasE Macca U3JIeIns.

HpOBepKa H OI€EHKAa KOMIIVICKTHOCTH.

[Ipu nmpoBepke ycTaHaBIMBAIOT:
®  HaJIMUMe HKCIUIyaTAllHOHHO-TEXHUUCCKOH JIOKYMCHTALIMH B
COOTBETCTBMM ¢ TpeOOBaHUsIMU PyKoBOICTBA SKCITyaTalnm;
® HaJIMYKUE KOMIUIEKTHOCTH TECTEPa B COOTBETCTBUU C (DOPMYIISIPOM.

Tecrep ne qomyckaeres K qajbHeiineii nopepke, ecJiM MPU €ro BHEMIHEM 0CMOTpE
00HAPYKEHbI c/1e/ayromue JiedeKThi:

® MEXaHMYECKHE MOBPEKAECHUsI KOPIYCOB YCTPOUCTB TecTepa;

® pazbeMbl TeCTEpa UMEIOT BUAUMBIE PA3PYLICHHUS UITH 3arpsi3HEHUS

® BHYTPH YCTPOMCTB TECTEPA HAXOSATCS HE3AKPEIIJICHHBIC HITH
HMHOPO/IHBIE MIPEMEThI (OIPEIISETCs Ha CIIYX MPU HAKIIOHAX
KopIyca).

8.4.2 OmnpodoBanue.

Ilpu onpoboBanum TecTepa HEOOXOAMMO BBINOJIHEHUE TPeOOBAHMIT Mep 0E301aCHOCTH
npu  padore ¢ TectepoM. llocine  BkIoueHust Tecrepa  mposepseTcs  ero  ooLast
padoTOCIOCOOHOCT.

Ha pabouem crone II19BM Haxmute Ha ukonky ETS2K. npu 5Tom 0TKpoeTcst akTHBHOE
OKHO yIpasyeHus tectepom (Pucynox 1).

Tecrep umeer yTuauThel, 4rodbl 0OECHeUUTh MPOBEPKY TeCTEpa OJIHUM HAKATHEM KHOIKH
mpitin. Oxna Calibration u Diagnostics joctynusl n3 menio “Check-up”.

Jlnarnocrtuueckue MporpaMMbl  00€CHEUUBAIOT  MOBTOPSIIOLIMICS TECT CHCTEMHDIX
Mojyeit Tectepa. [lox "Moaynsmn" Mbl nojpasymeBaeM He pocto "miarbl” a ckopee IaThl
paboTaioime JApyr ¢ APyrom ¢ OrpaHMYeHUsIMH CHCTEMbBI KATMOPOBKH.

ABTOMAaTHYECKash KaIMOPOBKA TecTepa I103BOJIIET JIMATHOCTHPOBATHL paboOTy TeCTOBOI
CHCTEMBI B 0OJIE€ JKECTKUX JIOMYCKAX, YeM 3TO BO3MOIKHO, U4TO Obl B JajibHEieM 06ecnednBarh
TOUHOCTH  CHCTeMbl W Tecta. Mrak, odveHb BaKHO OTKAAUOPOBATHL TecTep Hepel
BBINOJTHEHUEM JIHATHOCTHKM.

1. Jlmarmocruka.

Berpoennoe B Tectep nporpaMmHoe ofecriedeHre Kak 0Ha U3 CaMbIX [EPBLIX ()YHKIHIA,
OTO  MOLIHbBIE JMATHOCTUYECKUE YTHIIMTLI, KOTOPBIE [OMOTYT IOJIHOCTBIO IPOBEPHUTH



paboTOCMOCOOHOCTD — AMapaTHO vacTH Tecrepa. JlMarHOCTHKA MHULMAIN3ZMPYCT TecTep.
[05TOMY HEOOXOAMMO COXPAHHTh BCE HECOXPAHEHHBIC IAHHBIC MIEPE/L BHITOJIHEHUEM TeCTa.
System Interface. - [Tposepsier cBsizb Mesx 1y Tectepom u [TIBM. Otkaser raxixe
MOTJIM Obl OBITH BbI3BAHbBI TUIATONW HHTep(deiica uin Kadeiem
HIPEL
Vector Memory. - [IpoBepsieT BCIO aMsiTh TecTepa Jils padOThl ¢ KaHaIaMK

H3MEpEeHHsL.

Pattern Generator. - [[poepsieT Ha/uieKallee ypaBJIeHUE MOCIEA0BATC/ILHOCTHIO
reHepaluy BEKTOPHBIX a/(pECOB.

Acquisition Memory. - [IpoBepsieT onepaTuBHYIO aMsTh, HCIIOTIb3YEMYLO /115l
cOopa JlaHHBIX, Olpe/ie/IeHHbIX B Analysis.

Format Control. — [Ipumensiercst Uist IPOBEPKU BO3MOIKHOCTH I'eHEpalliu
CUHXPOHHU3UPYIOLIMX BO3JACHCTBHIT 11100010 (popmaTa.

Clock Generators. — [Ipoepsier OrpetHocTh U CTadMIbLHOCTL BHYTPEHHEH
4aCTOTHI.

Timing Generators. — [Iposepsier, 4ro Jito00i HHTEPBAJI BO3MOKEH € JIH000H
3aJIEPIKKOM.

PMU. - I[IpoBepsieTcst mapamMeTpel TOJLKO 110 OCTOSHHOMY TOKY.

Power Supplies. — Tectupyer nucrounuku nutanus DUT Ha nporpaMMupyeMocTsb.

Pin Interface. - [IpoBepsier pese KaHAJIOB U3MEPEHMUSI.

Programmable Loads — I[posepsatorcs nporpaMMupyeMbIC HArpy3KHu, pelie 1
CXEMBI.

BrimojHeHne  JIMarHOCTHKK — JIOJDKHO — OBITH  4YacThIO  TOJIYTOJ0BOIO  PEIKMMA
00CIy)KUBAHUSI, KAK U [IECTUMECYHasl [IPOrpaMMa KaTMOpOBKH.

JlnargocTrka MOKeT OBITh MPOBEJEHA clenHalucramMu. ExeaHeBHas JUMarHoCTHka,
MOKET OBbITh HeOOXOJMMa HEKOTOPBLIM ToJib3oBatessiM. Ecnm coobriaeres 00 owmuOKe w
yKa3bIBAETCSl HA TUIATy KaHajla U3MepeHus, 'moMmeHsite'" ee mosuuuio ¢ apyroi PE muaroit B
cucreMe, YTOObl YBUJIETD, CIeAYeT MpodJieMa 3a 3TOH IJIaTON UJIN HET.

2. ABTOMaTHYECKAS KAJTHOPOBKA.

Apromarudeckas kaauOposka Tecrepa (miam "AutoCal") He Tpedyer BMelIareaberBa B
paboTy MPOrpaMmbl, KOTOPasi UCIOJIb3YET CUCTEMHbBIC KOHCTAHTBI BPEMEHM W HAIIPSIKCHUsL, IS
o0ecrieyeHusi COOTBETCTBUSI ClIeM(PUKAIIME BCEX KOMITOHEHTOB TecTepa. M3 3Toro okHa MOKHO
sanycTuTh nporpammy it NIST xanuOposku. YOeaurecs, uro yaamuan DUT u nogoxanre e
mernee 30 MHUHYT Ui IPOrpeBa YCTAHOBKM Ilepejl KasmOpoBKoM. PesynbTarbl KalnOpoBKH
xpansites B (paiine "NT CAL7”, on Oyaer xpanutbest B jiupektopun ETS123, koropblit j1ommken
ocraBarhesl Tam, JUIS HaulexKaled mHuuuanmzauuu. Yoeaurech, urto TestBox nepej Hauanom
KannOpoBKK 1oJikitoveH. [IpepBaTh KaJMOPOBKY MOJKHO, HOKHMash W YAEPKUBAsL KHOIKY Ha
TestBox.

3. Kaan6poska reneparopa 100MI .

IIpu wucnonw3oBanuu reneparopa Ha 100MI'n st kanuOpoBKU, TecTep olpeessel
M00bIe M3MEHEHHSI €r0 XapaKTePUCTHK M cO00MIaeT 0 HUX. DTa HACTPOMKA MTPOU3BONTCS T1epel
HavaIoM JlajlbHEHIeH KaJIMOPOBKHM TecTepa.

[Tocsie peryimpoBku rerepatopa Ha 100MI', okHO KanuOpOBKM reHeparopa JOJKHO
BBIMJISLICTD CJIE/IYIOIMM oOpazom: Oodbiiast nudpa "100" 1oKHa ObITh 3€JCHOTO HIBETA.

He Oecnoxoittech, uro "Actual" 3uauenue e touno 100MIt, nporpamma AutoCal
KOMITEHCHPYET MOrPelIHOCTh HACTPOUKH camocTositenbHo. [locne naxkarus TestBox, 210 okHO
3AKPOETCH M aBTOMATHYECKAs KaJMOPOBKA, KOTOpds ObuUld I[IPEpBAHA UL 9TOH HACTPOHKH,
POJIOJKATCS.

4. TDR Kauubposka.



KannbpoBka, KoTOpasi aHAIM3UPYET [UIMHY JIMHUU TIPOXOK/IEHUs! CUIHAJIA, JOCTUIHYTa
na tecrepe npu nomomu TDR (Time Domain Recovery). Mcenosnb3ys stor mertoj, Juis
KOMIEHCAIMU pa3Jinurs B JUIMHE BBIBOAOB CUrHasla. CyTh MpoLecca COCTOUT B [10/1aue CHIHAsla
Ha KaK/Iblil JipaiBep, OJIMH CHUTHAI B OJMH BPEMEHHOW HMHTEpBai. DTOT CHIHAJT JIOCTUIHET
KOHEUHOH TOUKM W OTpasuTcs Haszajg Ha pecuBep. Tecrep wu3MeputT '"cymmapHoe Bpemst
MPOXOKAEHUs] CUrHaia" JUIsl 9TOrO CUrHalla, W CKOPPEKTUPYET €ro Julsd KaXJ10ro KaHasa
M3MEPEHMsI, KOMIIEHCHUpPYsl paszjinuusi B JumHe JuHud. TDR  takmm  oOpazom nomoraer
YMEHBIIATL WK YCTPAHWUTh MPOOJEMbl Pa3HUIbI CUTHAIIOB MEXK/y KaHaJlaMM H3MEpeHMs Ha
pa3IMUHBIX UTMHAX JIMHHUH.

Wcnons3osanue TDR kanuOpoBku Tpedyer pacuiMpeHHOH TEXHOJOIMM KaIMOpPOBKH
DUT - nnarel.

Pucynox 1. Bua akTHBHOro OKHa yIIPaBJICHHS TCCTEPOM.

W HILEVEL TestGtation2K =18 x
=100 %]
Pin Setup FPowerSetup
Group  Order. t 1 Delete_i . L(EJI;\C L”e\,‘els Output Lirmit Meazie
Lo Expand | opyall | e R
Group Mame = S ‘ »
_ JL Lo Level I ::_ﬂ wz =SUppli 1 1 ~ y i
Dizplay Format | Mok Lol ] ~~~~~~~ ’*‘Jj [ w‘]‘ Supply 9*2? ¢ L
HeaderMode | = Thrashald | T Supply#a]
Fin Cirection f[ﬂj?x";mwumm m":{j - SUW“‘J'MF 0
Stirmulus Farmat { :] Bova il Loy ool At
i e el None] T
Fins I~ a0% @ j ,_Jrj Bkl ¢ Continuou 1
Foaer-Dioan 1‘",],:”,,,'9 v I%‘un first
1
Tirning Programmable Load
Strabes Dy Yalue Unit e . QnfOr Delay per Supply
J :'j ! :j I i |0 :j : j;r 0 rilliseconds Farnp |
= o B =
e r::l = MultiSite Setup
T k) - - |
Cormpare j 1 j ‘ 0o j l—,—,‘;‘vj b i i o i
Run Setup Males
Test Rate |
Freq (MHz) | 10.000 :”J | Clock Source [lmemal :;j - Wemary
Periad (ns) 100,000 Sequencing [Sequental v Teel
Stop o Stopmode [t -] | ¢ e
i Siana
]“»“'E‘Etm ¥ Scan Test
Stop ‘v‘f‘e‘:mr[ ITEE "l Lastvector
For Help, press F1 HLIM Stopped =

8.4.3 Onpeueﬂeuue NOrpEeNIHOCTH BOCIIPOU3BE/ICHUSI HANIPSISKEHU I TOCTOSIHHOTO TOKA

Ha BbIBOJAAX TecTepa (Pucynok 2).

[IpoBosnTest METONOM MPAMBIX HM3MEPEHHH BBIIABAEMBIX TECTEPOM HArpsiKeHuil ¢
MOMOIIBIO BOJILTMETPA YHUBEPCAIILHOIO LM(PpoBoro B7-21A B cieayomux TouKax:
JUTsl HAIIPSDKEHWH BBICOKOTO ypoBHs: MuHyc 1,5 B; munyc 0,5 B; 0 B; 3 B; 5 B; 6,5 B; s
HAMPSDKEHUH HU3KOTo ypoBHs: MuHyC 2 B; munyc 0.5 B; 0 B; 2 B; 4 B; 6 B; juis PMU 1ipu
Tokax 200 HA, 20 MxA, 200 MkA, 2 MA: munyc 2.4 B; munyc 1 B; 0 B; 1 B; 2 B: 3 B; 4 B:
6.5 B.
AOCOIIOTHBIE 3HAYEHHMs IOIPEINHOCTH HE JOJDKHBI HpeBblmath 10 MB Juist HarpsokeHuii
BBICOKOIO U HU3KOTO ypoBHe#d u 7.5 MB uis PMU.



2.5 Tlposepka otHocuTenbHOMU | [TpoBoauTcs meToom | Hactoromep
MOrpeLHOCTH  BOCIMPOU3BEAECHHS | HEMOCPEACTBEHHBIX  CJIMYEHMH B | 2JIeKTPOHHOCHETHbINH Y3-64/1.
YACTOTHI cinenoBanus | toukax 25 kl'u, 50 kI’ 100 o, |
MUMITYJIbCOB. MI'u, 5 MI'u, 10 MTI'n, 25 MI'w, 50

MI'u. TIlo necarb u3MepeHWM B

Kaka0W  Touke.  OTHOCHTeNbLHas

MOrpeLHOCTb 10J/KHA ObITL He DoJsiee

+ 0,01 %.
2.6 Omnpenesienne  ckopoctu | [lposoautcs METOA0M npsimblx | Ocuustorpady
HapacTaHus (ppoHTAa M crajia | u3MepeHHii C MOMOLLIO | CTPOOOCKOTUUECKH
cpesa WMIMyJbca, BblaaBaemoro | ocuuinorpada npu vacrorax 100kl u, | npeunsmnonnsiit C9-9. Ilosoca
TecTepom kofoBoi | IMIy, 10 MI'y, 20 MI'nu, 40 MI'u m | nporiyckanus 18 ',
MOCJIe/I0BATENbHOCTH. ypoHe curHasia 5 B. Ckopoctb

HapacTaHust ()poHTAa M criajla cpesa

UMIyJbca He MeHee |,5B/Hc.

OCHOBHYIO IIPUBEJIEHHYIO [TOIPELIHOCTH ONPEACIISIOT 110 (hopmyIie:

‘UVBM.I i UBblCT.‘ ‘ o
= x100%,
[T
LJIe:
U,y — U3MEPEHHOE 3HAUEHHUE [ HAIIPSHKCHUS;

— BBICTABJICHHOE 3HAYCHUE HalpsAKCHUA,

aino .
Uy — BEpXHUH NIpe/Iest Arara3oHa u3MepeHusi;
UH — HUKHUU [peacit jnarasodHa U3MepeHUsI.

lilOIlyLlelle bIC 3HAYCHUW Vi HEC JOJIDKHBI IPpEeBbLILLIATD HOI'PCIHOCTH JUTSL

COOTBCTCTBYIOLICTO Mpe/iejia BOCIIPOU3BCACHHUS HalIPIIKCHMUSI.

l. Beibpare pazaen menio 3ajanme HanpsikeHHst (B 3aBUCHMOCTH OT H3MEpEHHH

BOCIIPOM3BOJAUMOIO HaIPSKEHUST).

® Ui ONPEACIICHUS MMOTPEUIHOCTH BOCIIPOU3BEAECHUs HANIPSHKEHUSI HU3KOTO YPOBHSI
(V1) HanpsKeHne BLICTAB/IAETCS JUTsk BBIOPAHHOrO KaHalia usmepetus B okHe Pin
Setup.

® JUlsl ONPEACNICHUS MOTPELIHOCTH BOCIIPOU3BEICHUS HAMPSIKCHUS BLICOKOI'O
ypoBHs (V1) HalpsbKEHUE BBICTABIISETCS JUIsl BLIOPAHHOIO KaHaja M3MepeHus B
okHe Pin Setup.

e Jlust  ompeneneHus  IMOrpelIHOCTH  BOCIPOM3BEAEHMs  HanpsikeHuss PMU
HalpsDKEHUE BBICTABJSIETCSl Ui BLIOPAHHOIO KaHajga u3MmepeHus B okne DC
PMU.

BriOparh 01MH M3 MCTOUHMKOB BOCIIPOU3BE/ACHUS HATTPSIIKEH M.

Ycranosuth BoibTMeTp B7-21A B peskuM n3Mepenus HalpsKeHus.

HoAKIIFOUNTE BOJIBTMETP K COOTBETCTBYIONIMM KIEMMAM Ha IjlaTe ajarntepa.

[IpoBecTn uamMepeHus 3a1aHus HaIPsSIKEHUS].

[loBropurh myHKTHI 1-5 jUlst KaXKI0TO HCTOYHMKA BOCTIPOM3BEIEHHS HAIPSIKCHUS N

BBIYHUCIIUTh [TOIPELTHOCTH.

D W L

8.4.4 Omnpenesenue NOrpenIHOCTH H3MeEPEHHsI HANPSZKEHHSI MOCTOSTHHOT0 TOKA HA
BbIBOAAX TecTepa (Pucynox 3).

[IpOBOJIUTCS METOIOM HEMOCPEICTBEHHBIX CIIMUECHMI M3MEPAEMOIl TECTEPOM CHIIbI TOKA B

TOYKAX:
25 MA; 80 MA; 90 MA; 200 MA; 310 MA; 420 MA; 500 MA; 810 MA; 1,01 A; 1,41 A: 1.81 A.




AOCOJIIOTHBIC 3HAYEHUSI HOIPCHIHOCTH HE JIOJDKHBI ITPEBLIIIATH 10 MA

OCHOBHYIO NPUBEIEHHYIO IIOIPELIHOCTE OMPEJICIISIOT 10 (hopmyJie:

8, = Y, "Vaw , _((/;““ 1%x100% ,
rjac:
Um.w., — U3MEPEHHOE 3HAUEHHUE [ HAIIPSDKCHMSL;

UKUH/N.I'

U, — BepXHUH nipeJies Auana3oHa H3MepeHust;

U, — HIOKHUH 11peJiet irarna3oHa u3MepeHusl.

[onyueHHbIe 3HAUEHUS O; HE JIOJDKHBI MPEBBIIATE TIOIPELIHOCTH JIs
COOTBETCTBYIOLIETO MPeeIIa U3MEPEHUS HAIPSIKCHHUSI.
1. BriOpats pasnen meHto M3mepenne HanpsikeHust (B 3aBUCHMOCTH OT

M3MEPSIEMOr0 HallpsKCHUS ).
BriOparek 0/iMH U3 KaHATIOB U3MEPEHUSI HAIIPSIKCHUSI.,
YeranoBUTh BOJILTMETP B7-21A B peskiM U3MepeHust HAIIPSIZKEHMs.
[ToIKIOUMTE BOJILTMETP K COOTBETCTBYIOIIMM KJIEMMaM Ha [1j1aTe ajlantepa.
[IpoBecTn M3MEpEHNs HAMIPSDKEHUS! C TTOMOIIBIO TECTEPA U C TIOMOILLIBIO
BojabT™MeTpa B7-21A.
0. TloBTopuTh MyHKTHI 1-5 JUlsl KaXI0r0 H3MEPHUTEIIs HAIIPS/KEH M.

— KOHTPOJIbHOC 3HAYCHUEC I HAIlpsKCHUS

SIS

8.4.5 OmnpenesieHHe NOrpemIHOCTH BOCHPOU3BEACHHS CHIIBI MOCTOSTHHOTO Toka PMU
(Pucynox 2).

[IpoBOIMTCS METOOM HPSIMBIX M3MEPEHHH BbILIABAEMOI TECTEPOM CHIIBI MOCTOSHHOTO
TOKa B CJIEYIOMIMX TOYKAX:
25 MA; 80 MA; 90 MA; 200 MA; 310 MA; 420 MA; 500 MA; 810 MA; 1,01 A: 1,41 A: 1.81 A.
ADBCONIOTHBIE 3HAYEHHUS] TIOMPELITHOCTH HE J0JIKHBI TPEBbILATL 10 MA
OCHOBHYIO NPUBEAEHHYIO TIOIPELIHOCTD ONPEICISIOT 10 (hopMyJIe:

el l(i///io
=G 100%
[ -1

a !
rje:
[,, —W3MEpeHHOEe 3HAYEHHE [ CHJIbI TOKA,

egl
gino — BBICTABIICHHOE 3HAUYEHUE [ CHIIBI TOKA;
[, — BEpXHUIi npeJielt Inana3oHa BOCIPOM3BEAECH s CHIIBI TOKA;
[, — HWKHMH NIpesien Juana3oHa BOCIPOU3BEIEHUS CHIIbI TOKA.
[onyuennple sHauenns o, He OJDKHBI IPEBBIIATH TTOIPEITHOCTH JUIsI
COOTBETCTBYIOLIETO MpeJieia BOCIIPOU3BEEHHUS CUITbI TOKA.
1. Beiopare paznen menro 3aganue Toka B okne DC PMU.

2. BwiOpats B oxkte DC PMU oaun n3 nipejiesion 3aanus BOCIIPOU3BOJIMMOIO TOKA

3. Yeranosuth BonbT™MeTp B7-21A B pexum u3Mepenust Toka.

4. HoJkmounTe BOJALTMETP K COOTBETCTBYIOUIMM KaHAZAM H3MEpeHMs Ha  [LiaTe
ajanrepa.

5. llpoBectn u3MepeHus cuiibl TOKA.

0. IloBTOpHTH MyHKTBI 1-5 1T K@XKI0r0 MCTOUHMKA BOCIIPOM3BEACHHUS TOKA B TOUKAX.
coorsercTBytomx 10%, 25%, 50%, 75%, 100% Kaxn10ro U3 rnpeieioB U BLIYUCIHTE
MOTPEUTHOCTH YCTAaHOBKH.
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TeCTep —ﬂ/ ana nTe pa -V

Pucynok 2. Cxema I[OBEPKM MOIPEUIHOCTH BOCIIPOW3BE/ICHUS HAIPSIKCHUST MIIA CHUIIbI
MOCTOSIHHOIO TOKA HA BbIBOJAX TECTEpA.

8.4.6 OmnpeaeneHue NOrpemIHOCTH U3MEPEHHSI CHIIBI MOCTOSIHHOTO Toka PMU
(Pucynox 3).

[IpoBoaMTCS METOOM HEMOCPEICTBEHHBIX CIIMUCHUN B CIICYIOIIMX TOYKAX:

25 MA; 80 MA; 90 MA; 200 MA; 310 MA:; 420 MA; 500 MA; 810 mA:; 1.01 A; 1.41 A; 1,81 A.
AOCOJIIOTHbIE 3HAUEHUS IOIPELIHOCTH HE JIOJDKHBI MTpeBbImaTh 10 MA
OCHOBHYIO TIPUBEJIEHHYIO [TOTPEUIHOCTH OMPEJISIISIIOT 110 (POpMYJIE:

I = {
U3M. KOHT.
Yi= - ~ x 100% 5
1B - IH ’
rae:
/ — U3MCPCHHOC 3HAYCHUC [ CHUJIBI TOKA;

s el .

— KOHTPOJIbHOC 3HAUYCHUC [ CUJIBI TOKa,

diio
[, — BepXHUH Ipejiest inana3oHa n3MepeHus;
[, — HWKHUH nipeJiest Auana3oHa u3MepeHusl.
[lomnyuennple 3HaUEHMs ; HE JIOJDKHBI PEBBINIATH TTOIPEIIHOCTH sk COOTBETCTBYIOLIETO
[pejiesa M3MepeHust MoCTOSIHHOIO TOKa.
1. BwiOparb paznen meHto Usmepenue Toka B okne DC PMU.

2. Bridpats B okne DC PMU ojiiH U3 nipejiesioB u3Mepenust ToKa.
3. YcranouTh BosibT™METp B7-21A B pexum u3MepeHus ToKa.
4. ToaxyoYnTh BOJIBTMETP K COOTBETCTBYIOIINM KaHalaM U3MEpeHUs Ha [1aTe

ajanrepa.
[TpoBecTy n3MepeHust CUIIBI TOKA TECTEPOM M BOJIbTMETpOM B7-21.
6. IloBropuTh MyHKTHI 1-5 15l KQKJOT0 U3MEPUTENS CHIILI TOKA.

TecTtep Il1ata B7-21

ajanrepa

PI/ICyHOK 3. Cxema HNOBCPKM  HOI'PCLIHOCTU  HM3MCPCHUS HalpsDKEHUsT WX CUIIbI
IMMOCTOSAHHOTO TOKA Ha BbIBOJIaxX TeCTepa.

8.4.7 OnpeaeneHue 0THOCHTEILHOM MOIPEMIHOCTH BOCIPOU3BE/ACHUSI HACTOTDI
CJ1e/IOBAHUS HMITYJILCOB HA BbIBOJAAX TecTepa (Pucynok 4).

[IpoBoaMTCS METOIOM HEMOCPEACTBEHHBIX ciimuenuii B Touxax 25 kI, 50 k' 100 &I 11
I MI'u, 5 MI'u, 10 MI'g, 25 MI'n, 50 MI'n. Ilo necsith u3MepeHuii B Kax 10 TouKe.
OTHOCHTEIIbHASI TTOTPEIIHOCTD JI0JKHA ObITh He Gostee + 0,01 %.

Ha Tecrepe BBICTABIAIOT 0J1HY M3 BOCIIPOU3BOJAUMBIX YaCTOT CIIELOBAHUS HMITYIHCOB
[1OOUEPEIHO HA BBIXOJ| KAKIOT0 KaHaia usmepenus. Mamepenus mpososat 10 pas na kax1oii
4ACTOTE BOCIPOU3BEIEHNS YACTOThI CJIE/IOBAHUS UMITYJILCOB.

[lorperHocTs [uist 0JTHOTO U3MEPEHHMS OIIPEIEIIAETCS:

A .f{mnm, fi‘(l i
fi f
Joadno .

OCHOBHYIO IPUBE/IEHHYIO HOTPELIHOCTE OIPE/ICIISIOT 110 (opMYyJie:

x100%,
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' 10

/10

rae:
fmmm — BBICTABJICHHOE 3HAYEHHE [ YACTOThI CJICJOBAHM S HUMITYJILCOB,

fc’(‘i ; — U3MEPCHHOC 3HAYCHUC [ YaCTOTHI CJIEJOBAHUS HMIIYJILCOB;

A fi
HOﬂylleHHble 3Ha4YCHU (5/; HE JOJDKHBI ITPEBbILIATL MMOTI'PCIIHOCTH JJIsd

COOTBETCTBYIOLICTO IMpeaeiia BOCHPOU3ZBCACHUS 9aCTOThl CJICAOBAHWSA UMITYJILCOB.

— [OrpeUIHOCTL OAHOT'O [ HU3MEPCHUS 3HAYCHHA HaCTOThI CJICJOBaHWA UMITYJILCOB!

1. BriOpars pasjien MmeHio 3aiaHue YacToThl CJIe/I0BAHUSI HMITYJILCOB B OKHe Run
Setup.

2. BeiOparb 010y U3 yacToT ciejoBanust uMiysbeoB 25kl 1, SOkl ', 100k, IMI 1.
SMTI'u, 10MI'n, 25MI ', S0MIm.

3. YCTaHOBUTbH 4YacTOTOMED 3JIEKTPOHHOCYETHBIH Y3-64/1 B pexum H3MepeHMs
4acTOTBHL.

4. TloakmoYUTh YacTOTOMEp AJIEKTPOHHOCUYETHBIH Y3-64/1 K COOTBETCTBYIOUIMM
KaHaJlaM U3MEPEHUs Ha T1aTe ajantepa.

5. TlpoBecTH 1poBepKy 3alaHus YaCTOTHI CJICAOBAHMS UMITYJILCOB.

6. lloBToputh MyHKTHI 1-5 JiecsaTh pa3 JUis KKIOIO 3HAYCHHS 3aaHHOM 4acTOThl
CJICJIOBAHMSI UMITYJICOB U BBIYUCIUTD MOTPEITHOCTL YCTAHOBKH.

y — e Mnara 3| YactoTomep
P ——/| apantepa || 43-641

PI/IC}’HOK 4. Cxema ITOBEPKHU IMOTIPELIHOCTH BOCIIPOU3BEACHUS YaCTOThI CJIICAOBAHM:
HUMITYJIBCOB.

8.4.8 Onpenenenne cKOpocTH HAPACTAHUSI PPOHTA U CHAJA CpPe3a UMITYJIbCA,
BBIIABAEMOI'0 TeCTEPOM KOA0BOI mociiegopareabHoctu (Pucynok 5).

Ha rtecrepe BBICTABIAIOT OJHY W3 BOCHPOM3BOJAMMBIX YacTOT CIICJOBAHUS MMITYJILCOB
MOOYUCPE/IHO Ha BBIXOJ KakJ0I0 KaHajla u3MepeHus. M3mepeHus HpoBOJAT TpPOEKparHo ¢
nomoubto  ocuuinorpapa C9-9 myrem  3arnoOMHHAHHS  BOCIPOM3BOJMMBIX  MMIVILCOB MU
M3MEPEHUs Y HUX CKOPOCTH HapacTaHus (PPOHTA U Criajia cpe3a UMITYJIbea.

CpelHIol0 CKOpOCTh HapacTaHWsl (ppoOHTA M Claja cpe3a MMIYJIbea ONpeAessioT M0
dpopmye:

- Vi +V3 +V]
’%

Vv

rae v, = % - CKOPOCTh HapacTaHust [ ppoHTA WK Cliajia cpes3a UMITYJIbea
j
U; — aMIMTyaa { uMIyJibea;
[; — JUIMTEJILHOCTD { ()POHTA UM Caja UMITYJIbCa.

1. BoiOpats paszaen MeHto 3ajiaHie YacTOTHI ¢JIe0BAHMS HMIIY./ILCOB B 0KHe Run
Setup.

2. BoiOpate oany m3 wactor ciemoBanust umiyibcos 100k winm IMI u nipu
ypoBHe curHaia 2B.

3. lloakmounTts ocumuiorpad K COOTBETCTBYIOIIMM KaHATaM M3MEpEHMs Ha I1aTe
ajlarnrepa.



4. TlpoBecTH MPOBEPKY CKOPOCTH HapacTaHust (JPOHTA U CIIaja Cpe3a UMITYIIbCa.
5. [loBTOpUTh MYyHKTHI 1-5 JUIsl KQXKI0TO 3HAYEHUS 38/IAaHHOM Y4acTOThI CJe/I0BaAHMS
MMITYJIbCOB U BBIUMCIUTH CKOPOCTH HApACTAHMs (PPOHTA U CIIajla Cpe3a UMITYIIbCA.

Tecrtep Inara Ocuuaiorpad

e ajanrepa : : c9-9

Pucynox 5. Cxema 1oBepKU CKOPOCTH HapacTaHWst (PpOHTA M Crajia cpe3a UMITYIIbCd.
BBIJIABAEMOI'0 TECTEPOM KOJOBOH MOCIIE0BATEILHOCTH.

8.4.9 OdopmiaeHue pe3yabTaToB MOBEPKH

[To pesyJibTaram MoBepKH BbLJIAETCSI CBUIETENILCTBO O MMOBEPKE TecTepa.
[Ipu  oTpuuarelbHbIX  pe3yjbTarax [HOBEPKH  OTJCIbHBIX  YCTPOMCTB  TecTepa
MPOM3BOJAUTCS UX PEMOHT WJIM 3aMEHA U [TOBTOPHAs MOBEPKA.



TUBH 442241,001 PO

9 Mouck HencnpaBHOCTEN

9.1 BBepeHue

3TO PYKOBOACTBO COAEPXWUT (PYHKLMOHANbHbIE ONUCaHWS 1 BrioK-CXeMbl, KOTOpbIe
NOMOratoT TOKaNM30BaTh OMBKM HA YPOBHE PYHKLIMOHANBHOW CXEMBI.

Mpexae Yem NpUCTYNUTb K OThICKAHNIO BO3MOXHbIX HEUCNPABHOCTe B TeCTepe, npo-
BEepbTE, He MOBPEXAEHbI M COeAUHNTENbHbIE NpoBoaa v kabenw. lpoeepbTe NPaBunbLHOCTL
yCTaHOBKM OPraHoB ynpaBneHns 1 nx yHKLUMOHMPOBaHNE.

9.2 CrTpaTterusi noucka HeucrnpaBHoOCTeN

9.2.1 UpeHTudomkaums npobnemMol

Cama npobnema MoxeT uHorga obecrneynTb Bac NonesHbIMN AaHHbIMU OTHOCUTENBHO
NCTOYHUKA Npobriemsl.

Ecnu npo6nema NpoucxoanT Nocne N3MeHeHNA YCTaHOBOK TeCTa, TO HOBbIN yCTaHOB-
NEHHbIN TecCcT AOoMMKeH OblTb TLWATENbHO MpoaHanu3npoBaH, Kak BO3MOXHbIA WNCTOYHUK

npobnemsl.

Ecnu pemoHT, npoueaypa 3ameHbl UM OOHOBNEHWE MPOrpamMMHOro obecneyeHns
6bIfIN HELABHO BbIMOMHEHbI, TO BO3MOXHO MpobrieMa MMeeT OTHOLLEHne K HM. Hanpumep,
ecnu kabenu Bbinn pasbednHeHbl, BO3MOXHO, kabenb Obln HenpaBuibHO MOAKIOYEH, UK
BO3MOXHO caM KabenbHblil pa3beM He A0 KOHLA BCTaBMeH B rHe3fo.

9.2.2 UpeHTudukaumusa obnactu npodremMbl

Koraa npobnema o6HapyxeHa, onpedenuTe HACTONbKO, HACKOMbKO BO3MOXHO 00-
nacTtb npobnembl. BbinonHeHne AMArHOCTUKM U KannmbpoBKM MOKaXkKeT fonbWMHCTBO anna-
paTHbIX Npobrnem.

[eiicTBuTEnbHO N Npobnema orpaHuyeHa ogHWM kaHanom? [Npobrema Bo3HWUKAET
TOMBLKO ANA CNeLnguyecKoro TecTa, U oHa NosiBNAeTCA Nno AnanasoHy BbIOOPOB napamerT-
poB? OHa NosIBNAETCA TOMbKO AMS CUCTEMHbIX TAKTOBbIX YaCTOT UMM MOMMYECKUX YPOBHEN
“nu BbIGOPOB YPOBHS PPOHTA CpaBHEHWSA B Npeaenax cneundunyeckoro guanasoHa?

Mocne Toro, Kak AuarHocTuka BbIMOMHEHA, U HUKaKkue npobnemsbl He HanfeHbl -MOXHO
BbINONHUTL nporpammy kanubposku (Pykosoacteo Monbsosatens TUBH 442241.001 PT1),
4YTOObI ONPEAENUTb MECTOHAXOXAEHME OPYTUX BO3MOXHbIX Mpobnem.

9.2.3 3ameHa

Wceneayowmii nsmeHeHuss meto ocobeHHo noneseH 1am, rae npucyTCTBYOT MHOXeE-
cTBO KaHanoB. Hanpumep, ans onpegenenuns pabotocnocobHoctn PEB nnatbl, BO3MOXHO,
NpousBecTn 3ameHy nosuumm aToin PEB nnatel ¢ gpyron PEB nnaton. Ecnn npobnema cne-
ayet 3a PEB nnatoii, To HencnpasHocTb Ha aTon nnate. OgHako ecnu npobnema npopaor-
»KaeT ocTaBaTbCs B NepBoHa4YanbHO BblIOpaHHOM KaHarne, 370 yKa3biBaeT Ha CXeMbl, KOTOpble
CBS3bIBAOT C MOMOLLbIO UHTEPENCa B YacTHOCTN PEB cnoT, rae HencnpaBHOCTb pacnosio-
XeHa (BO3MOXHO, OCHOBHAsi nnarta unu nnatbl ynpasneHus). [nsa npoueaypbl 3aMeHbl ane-
MEHTOB TecTepa HeobxoaMMo obpaTuTbes K pasgeny 19 pykoBoacTaa.
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9.3 [louck HeucnpaBHOCTEN MO annapaTHbIM UHAUKaTOpPaMm

9.3.1 Ungukatopbl

MHOMKaTopbl, PAcMOMOXEHHbIE CHWU3Y NUUEBOW NaHenn nokasbiBaroT nHdopmaLlunto o
COCTOSIHWUM annapaTHbIX CPEACTBAX B peanbHOM BPEMEHU, a TaKkke O CUCTEMHBIX UCTOYHMKAX
ANTAHUS U BHYTPEHHUX CUCTEMHbIX HanpshkeHusix. HekoTopbie CBETOAMOAbI yKa3biBalOT MO-
NYyYeHHbIE HaMpshKeHUsl, a Apyr1e ykasblBatoT hakTudeckoe HanpsikeHue mMoaynew, pacno-
NOXEHHbIX B 60K nuTaHus. HasHayeHne nHamkaTopos npuseaeHo B Tabnvue 28.

Tabnuua 28 HaszHayeHne NHANKaTopoBs

Wnpukatop HasHnaueHue

TTL: TTL wHAMKaTOp nokasbizaeT, YTo TTL UCTOYHMK NUTaHUsA paboTaer.
ECL: ECL uHankaTop nokasbiBaeT, 4To ECL NCTOYHMK NUTaHnA paboTaer.
+12B: +12B MHOMKATOP MOKasbiBaeT, YTo MoAynb NuTaHus +12B paboTtaerT.
-12B: -12B VHAMKaTOP MoKa3blBaeT, YTo MoAynb nuTaHusa —12B paboTaer.
+24B: +24B MHOMKATOP NOKa3blBaeT, YTO MoAdynb NUTaHusa +24B paboTaeT.
—24B: -24B MHAMKATOP MOKasblBaeT, YTO MoAdyNb NuTaHua —24B paboTaer.
-9B: -9B VHAVKaTOp NOKa3blBaeT, YTo MoAyNb nuTaHus —9.7B paboTaer.
-2B: -2B nHAaMKaTop NokasbiBaeT, YTO UCTOYHUK MUTaHUA —2B paboTaer.
512: 512 ykasblBaeT MoHy MOLLHOCTb A5 BCeX 512 BOSMOXHbIX BbIBOAOB.
256: 256 ykasblBaeT MOJIHYK MOLWHOCTb A5 BCeX 256 BO3MOXHbIX BbIBOAOB.

9.3.2 BeHTUNATOPbLI U WHYM

B craHgapTHoOW komnnektauun ¢ 512 MHpOpMaUVMOHHBIMW KaHanamu, KoTopbie 3a-
nonHsitotca cembto PEB nnatamu, npucyTCTBYET LUECTb CUCTEMHbIX BEHTUNATOPOB, TPWU
BBEpXy W Tpu Ha ocHoBaHuK. B 6roke ¢ Gonee yem cembto PEB nnatamu, ncnone3sytotes Ae-
BSTb BEHTUMATOPOB, TPV HA OCHOBaHWU U LWECTb cBEepXy. Bce aTn BEHTUNATOPLI NpeaHasHa-
YeHbl NS oBecneveHUs BO3AYLUHOMO NOTOKA CryXKallero Ans oxnawaeHus cuctemsl. EcTb
TaKKe OTAENbHbIE BEHTUNATOPbI, YCTAHOBMEHHbIE C OHOW CTOPOHbI KaXA0ro NCTO4HMKa Nii-
TaHWs (MO OAHOMY Ha WCTOYHUK MUTAHUS) (2 UCTOYHUKA NUTaHUA Ans 512 NHOPMAaLIMOHHbIX
kaHanoB) PacrosiOXXEHHOrO HAa OCHOBaHWK TecTepa. BeHTunaTopbl Onoka nuTaHus BbiaysatoT
BO3[yX C NpaBOW CTOPOHbI TecTepa.

Camblil 0BbIYHbI NPU3HAK HEUCNPABHOTO BEHTUNSTOpa — LuyM. DTOT LwyM, BoobLUe,
[OCTaTOYHO NMErko onpeaenuTs — Mpy HeMCnpaBHOM BEHTUNATOPE CIbILLHO CUNbHOE ryae-
HUE 1 LUYM, KaK NpaBumno, He paBHOMEPEH. JTO eLle He 3HAYNUT, YTO BEHTUIIATOP CrioMaH, HO
BO3AYLUHbII NOTOK OT HEro 3HAYNTENBHO YMEHbLUEH, U KaK CMeacTBre, ero HeobxoAMo 3a-
MEHUTb KaKk MOXHO CKOpee.

1) BeHTUNSTOpb! NOAKMIOYEHbI NapanfenbHo, NO3TOMY OA4UH BEHTUNATOP
MOXeT NpekpaTuTb paboTaTb, B TO BPEMs Kak Apyrne BEHTUNSATOPbI
npogomxat paboTatb. MIHOraa BEHTUNATOPbLI, MOryT npekpaTuTs pado-
TaTb 6e3 Kakoro nubo npepynpexgeHus. OTO NPOUCXOAUT U3-3a He-
6onbLIoro AedekTa BEHTUNATOPA UMW BO3MOXHON NPoBnembl ¢ NpoBo-
IOM NUTaHuA BeHTuUnATopa. Korga oAvH BEHTUNATOP OCTaHaBnvBaeT-
CA, HaNpsXKEHWe, NogaBaemMoe B CXeMy, MOBbILIAETCH, Takum obpasom,
yBenu4vMBasi CKOPOCTb OCTalOLUMXCA BEHTUIISTOPOB W NpuBoAsAliee K
Bonee ObICTPOMY MX BpaLleHuto. Ecrin ckopoCTb BEHTUNSATOPOB yBEMW-
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ymnacb Unu yBenunyuncsa Lym, TONbKO BI/|3yaJ'|beIl7| OCMOTpP BEHTUNA-
TOPOB onpenenuT, KaKoW BEHTUNATOP ABMAETCA HENCMPABHbLIM. OcmoTp
BEHTUNATOPOB OOJDKEH NPOUCXOAUTb Nepuoguveckn, 4yTOObI rapaHTu-
poBaTb Hagnexailee oxnaxaeHue, Tak Kak HeaeuncTByoLLMne BEHTUNA-
TOpbl MOTYT NOBPEAUTb N3MEPUTENbHbIE KaHasbl.

2) BeHTUNATOpbI, PacrofiOKEHHbIE B WUCTOYHMKAX MUTAHWS MOryT ObITh
3aMeHeHbl TONbKo UX uarotosutenem. MNpusHakm oTkasa BEHTUNATOpPA
6roKka NMTaHWa MOryT BKIOYaTb LUYM, CBETOAMOAHbIE WHAMKATOPbLI Ha
MWUEBOI NaHeny BbIKMIOYEHb! UK BbICBEYMBAIOT, YTO cuctema pabdo-
TaeT ¢ oLwmbKaMm, KOTOpble Bbi3BaHbl NEPErpeBomM CUCTEMbI.

9.3.3 HIPPI kabenb

Kabenb HIPP| — 3To AByHanpasreHHbIi BbICOKOCKOPOCTHON NHTEpdericHbIn kabens,
NpeAHasHauYeHHbI Ans nepefaqun Gonblumx 06beMoB AaHHbIX. [Tpobnemsi ¢ kabenem -aTo
BOOGLLE HEYCTOMuMBbLIE OTKA3bl, KOTOPbIE TPYAHO AnarHocTuposaTb. Kabene v coeguHutenu
ABMNSATCA [OBOMbHO MACCUBHBIMU W, MPWU HOPMarbHbIX 0BCTOATENbCTBAX W Haanexalux
NPefoCTOPOXHOCTAX, AOMKHbI paboTaTth BCHO XKW3Hb CUCTEMBI.

1) MpoGnemsl, cBsizaHHble ¢ HIPPI kabenem:

a) HeycTtoiiumBoe nopaknodeHne K Tectepy. Ecnu nporpammHoe

obecneveHne ETS2k He oTobpaxaeT coobueHne “No hardware
detected”, BO3MOXHO ecTb npobnema c kabenem. [Npobnema mMor-
na BO3HWKHYTb B Nioboe BpeMsl B TeYeHWe HopMasibHOW paboThl
cucteMbl. Boobue, kabenbHas npobrnema MoXeT BO3HWUKaTb C on-
pefeneHHon 4acToToil, koraa npoucxoauT pabota ¢ GonblUMMK
NoTOKaMu AaHHbIX U MPOUCXOAAT Kakme-TO CUCTEMHbIE 3aMEHbI.

6) HeyctonumBas auarHocTuka unv oTkasbl kanubposku. Ecnu cuc-

TemHasi paboTa, CTaHOBUTCH OLIMOOYHOW, a AnarHocTuka, unu pe-
3ynbTaTbl KanMbpoBKM NOKa3bliBAKOT MHOXECTBEHHbIE OTKa3sbl, KO-
TOpble BCTPEYAlTCS B PasfMyHbIX 4acTHAX CUCTEMbI, 3TO MOXET
ykasaTb npobnemy c kabenem. 3Ta npobrnema He MOXET npo-
N30NTN Kaxkablil pas, Koraa AuarHoctuka unu kanvbposka npoBe-
aeHa.

2) OcmoTp kabens Ha npegMeT NOBPEXAEHNN.

a)

MoBpeaeHne MOorfo NpPou3onTy No BCEN ANnHE Kabens, B 3aBu-
CMMOCTU OT TOro, Kak M rae kabenb nponoxeH. [NospexaeHue
MOrNo ObITb HA MECTEe XXeCTKOoro nsrnba nnu n3-3a Toro, YTo Ha He-
ro HEOQHOKPATHO HacTynarnm.

MNpoBepbTe pasbeMbl Ha npeameT usrnba KOHTAKTOB. ITy MPO-
6rnemMy NpocTo AMarHOCTUpOBaTb, MOCKOMbKY cucTema, Hanbonee
BEPOSATHO, He BydeT oTBeYaTb Ha KOMaHAbl KOMMbOTepa.

OcmoTpute obnactb, rge kabenb noOAKMHOYAETCA K pasbemy.
Nwnte BMATMHY Ha kabene, pacnofoXeHHyl no3agn mecTa
BKMOYeHMs. JTo -camas obOblMHasi npuyuHa npobnem kabensa
HIPPI. lMpobnema BoODLLE MOXET BO3HUKHYTb MpY HENPaBUEHOM
yAaneHun kabenb U3 cMcTeMbl NN KOMMbIOTEPA.
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HE OABWUTE HA KABEIb, YTOBbl YOANUTL EFO U3 TEC-
TOBOW CUCTEMbI NN KOMMbIKOTEPA! lNpocto MArko Lue-
BenuTe ero 4o cBoboAHOro n3BnevYeHnsa n3 pasbema.

9.3.4 MNnarta BOA

BOA nnaTa — 3TO ABYyHanpaBneHHbI BbICOKOCKOPOCTHOW AndcbepeHumanbHbIi UH-
Tepdeiic obecneunsaroii BOIMOXHOCTE Nnepeaaqn AaHHbIX C BOMbLLON CKOPOCTbIO. JTa
nnaTta BbinofiHeHa Ha 6ase komnbloTepHoro koHTponnepa PCI WnHbI U NOAKMOYAETCA K TeC-
Tepy kabenem HIPPI ncnonbsys 100 KOHTaKTHbIA pasbem D-tuna. Mpo6nemsbi ¢ nnaton BOA
-3TO HEeyCTONYMBbIE OTKa3bl U UX OYEHb TPYAHbI 4MArHoCTpOBaTh.

Mpo6nemsl, cBsizaHHble ¢ nnarton BOA!

a) Heycroiuvsas cBasb ¢ Tectepom. Ecnu nporpammHoe obecneyeHne
TecTepa He oTobpaxaeT coobuieHne “No Hardware Detected ", aT0
MOXET 03HauaTb, YTO cyLiecTByeT npobnema c nnatoih BOA. lpo-
6rnema Morna BO3HWKHYTb B Mo6oe BpeMsl B TedeHne HopmasibHOW
paboTbl cucTeMbl. Booble, npobnema nnatbl MOXET Cly4atbes C
onpeaeneHHon NeproanMYHOCTLIO, KOoraa OoCyLecTBAOTCA nepeaada
BOMbLUMX MOTOKOB AAHHBIX UM CUCTEMHbIE U3MEHEHNSA, KaXabl pas,
Korga CUCTEMa MHWLManW3vMpoBaHa WM Korga 3arpyxeH HOBbIV
dbann.

6) HeycToituMBas auarHoctika nnm oTkasbl kanubposku. Ecnu cuctema
pabotaeT C OWMWUGKOW, MNM pesynbTaTbl KanvbpPOBKW MNOKasblBaOT
MHOXECTBO OTKa30B, 3TO MOXET yKasbiBaTb Ha npobnemy ¢ nnaToi
BOA. Jta npobnema He npoucxoauT, Korda AuvarHoCTuka Wnn Ka-
nubpoBKa nNpoBefeHa.

B) OTkas HayasibHOMN 3arpysku KoHTpornepa. 3TO -KpUTUYECKUA OTKa3
nnaTtel BOA 1 nerko avarHocTUpyeTcsl yaaneHmem nnatbl. Ecny KoH-
Tponnep He BydeT 3arpyxatbcst unu ByaeT paboTatb Ype3BblHaiHo
MeONIeHHO Mocne 3arpysku, 3To -uHaukauus nnoxoi nnatel BOA.
Mocne yganeHusi Nnatbl KOHTPOMNEp OOMMKEH BO3BPATUTBCA K HOP-
ManbHOW onepauuu.

9.4 WHAuKaTOpbl NOUCKA HEUCNPABHOCTEN B NPOrpaMMHOM
obecneyeHuu

9.4.1 CamocTtosiTenbHas NpoBepkKa

CamonpoBepka — BbicTpas guarHoctuka. Tpebyetcs npubnnantenbHO OgHa MUHYTa,
yTOBbl €e BbINOMHWUTL, BO3MOXHO, €€ BbINOSIHEHUE Kak YacTb npoueaypbl "3anycka”. Korga
OMarHocTka 1 KanvubpoBka TecTepa NpovHUUManuM3npoBaHa, BCA MHOpMaLMs YyCTaHOBKM
yAansieTcsi U3 TeCTOBOW CUCTEMBI.

9.4.2 [unarHocTUKa

[lnarHocTka — camblil BaXHbIA MHOMKATOP MOMCKA HEWCnpaBHOCTEN U MOMHOCTbIO
obcyxaeH B pasgene 3. BoinonHeHe AMarHoCTUKN AOMKHO ObITh YacTbio obLero umkna 006-
cnyxvBanua. [JnarHocTuyeckasi noanporpamMmma coobwmut o noboi BaxHOW UHpopMaLmy,
KoTopas ABMAETCS KPUTUYECKON K cucTeMHoli paboTe. Bce oTkasbl 3anncbiBaloTCs B XypHas
(“diag.log”) coxpaHeHHbI B nanke ETS123. JllobGoi TEKCTOBbLIA pefakTop MOXeT npoqnTaTb
9TOT haiin, rae Bce oTkasbl OTMEYEHbl ™.
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9.4.3 KanubpoBKa

KanubpoBka — O4YeHb BaXKHbIN UHAMKATOP HeucrnpaBHocTen. ABToMaTh4ecKas kanuo-
poBka — MOANPOrpaMma, WCronb3ytolas CMCTEMHbIE KOHCTaHTD BPEMEHU 1 HanpsXeHus,
4TOBbI rapaHTMpPOBaTh, YTO BCe ETS KOMMNOHEHTLI COOTBETCTBYIOT cneuundpmkauynn. Bee oTka-
3bl 3anvcbiBaloTcst B xypHan (“cal.err”) coxpaHeHHbl B nanke ETS123. JlioGoit TeKCTOBbIV

penakTop MoXeT npo4vnTaTtb 3TOT cba|7|n, roe OTkasbl OTMEeYeHbl

kK

9.4.4 OuarpammMmbl Shmoo Kak yTunuta AUarHoCcTuku

Pa3geneHHblii Lk BBOAA/BbIBOAA BHYTPEHHEro NCTOYHMKA.

1) OTkpotlite unu cospaiite SCIO dain.

a)

6)

e)

N3 meHio chaiin Heobxoaumo BbibpaTe OPEN.B, nms danna yka-
wute C\ETS123\SCIO.set, rae C (unun D) aTo Auck rae HaxoAanT-
cst nanka ETS123. Mocne otkpbitua danna SCIO.set, nossuTCA
auanorosoe okHo “Download Vectors” . HaxmuTte Ha “Download” .
BosepaTutech B MeHio “Launch Pad: C:\.\SCIO.set".

[ins cospaHus aToro daiina eeibepute “Pin Setup” B gnanoroBom
okHe “Launch Pad: Untitled”. MosBuTcs ananorosoe okHo “Group:
Untitled”.

NamennTe “Pin Direction” Ha “Split 1/0” n “Compare Value” Ha
10HC.

B “Group: Untitled”, HaxxmmTe “Pins”, NosiBATCA A1anoroBoe OKHO
“Pin Assignment”. HaxxmuTe “All” ons Bbibopa BCex KaHamnos W3-
mMepeHus, HaxmuTe “Done” Ans 3akpbITUSA A1Manorosoro okHa.

B “Launch Pad: Untitled,” naxxmute Ha “Vectors” Ons OTKPbITUA
amnanorosoro okHa “Vector: Untitled”.

OTkponte “Vector: Untitled”, HaxmuTe Ha “Vector” n Bblbepute
“Generate”. HaxvuTe “All G” 1 HaxmuTe “Checkerboard”. 3atem
HaxkmuTe “Done” Ans 3akpbITUA ANanoroBoro okHa.

Haxxmute “RUN” Ha naHenu meHto Heckonbko pas. [lpoeepbTe MHANKA-
TOpbl B HWKHEl YacTu okHa “Stopped” n “Passed.”

N3 mento “Launch Pad: C:\.\SCIO.set”, Bbibepute “Shmoo Plot”. los-
BUTCS OKHO “Shmoo Plot Setup” .

X-axis 0OMKHO BbITb ycTaHosneHo B “Delay 17: 0-999.9Hc ¢ warom 1. Y-
axis NOSmKeH GbITb ycTaHosneH B “Internal Clock”™: 1-25MI'y ¢ warom 1.

HaxmuTe “Plot” ona co3ganmsa Shmoo gnarpammel.

O6paTnTe BHUMaHWe Ha OLUGKN 1 CoXpaHuTe 3TOT hain.

HaxmuTe “Initialize”; oTkpoeTca auanorosoe okHo “Initialize Test Sys-
tem”. BoibepuTe “Clear Vector Memory” , n HaxmuTe “Initialize”.

3agepxKkn pasaeneHHoro Lmkna Beofa/BbiBOAA.

1) OTkponTte unu cospaiite dann SCIO1.
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a) M3 menio FILE Bbibepute OPEN. B cTpoke ums aiina HabepuTe
C:\ETS123\SCIO1.set. Koroga SCIO1.SET oTkpoeTcsi, nosiBUTCA
okHo “Download Vectors” . HaxmuTte “Download” n BepHuTeCh K

“Launch Pad: C:\.\SCIO1.set”.

6) [nsa cosgaHna aToro daiina Bbibepute “Pin Setup” -“Launch Pad:
Untitled”. MosiBuTtcs okHo “Group: Untitled”.

B) Wamennte B “Pin Direction” 3HaueHne Ha “Split I/0” n namexnte
“Compare Value” Ha 10Hc.

r) Ws “Group: Untitled,” Haxmute Ha “Pins..." OTkpoeTcs Auanoro-
Boe okHO “Pin Assignment”. Haxmute “All” ana sbibopa Bcex Ka-
HanoB U3MepeHust n HaxkmuTe “Done” Ansa 3akpbITUA ANanorosoro
OKHa.

n) Vs “Launch Pad: Untitled,” HaxmuTe “Vector’. OTkpoeTtcs OKHO
“Vector: Untitled”.

e) Korpa “Vector: Untitled” okHo oTkpoeTcs, HaxmuTe “Vector” v Bbl-
6epute “Generate.” Haxmute “all G” n satem “Checkerboard”.
HaxxmuTte “Done ” onsa 3akpbITUA OKHa.

2) Heckonbko pas Haxmute “RUN”. MMposepbTe nHankaTtopsl “Stopped” v
“Passed.”

3) W3 menio “Launch Pad: C:\..\SCIO1.set’, haxmuTe “Shmoo Plot". OT-
KpoeTcsa ananoroBoe okHo “Shmoo Plot Setup” .

4) X-axis gomxHo BbITb ycTaHoBneHo “Delay 1”: 0-999.9Hc ¢ warom 2. Y-
axis JOMKHO BbITk ycTaHoBneHo “Delay 5”: 0-999.9Hc ¢ warom 5.

5) Haxmute “Pin Setup” . OTkpoeTcs [guanoroBoe okHo “Group:
C:\..\SCIO.set”. MpoeepbTe 3HaveHne “Leading Dly” Ha cooTBeTcTBME
3agepxkam Y-axis.

6) HaxmuTte “Plot” ans cosgaHus Shmoo gnarpamme.

7) MosTopute warnm ‘b — d,” nM3MeHsAs 3afdepXku Y-axis v 3HavYeHus
“Leading Dly” ot Delay 5 no Delay16 B noLuaroBom pexume.

8) ObpaTute BHMMaHME Ha owunbkM N ecrnm HeobxoAuMO COoXpaHuTe
cpann.

9) Haxmute “Initialize”; OTkpoeTcs okHo “Initialize Test System”. llpo-
BepbTe “Clear Vector Memory” , n HaxmuTe “Initialize”.

Cnegaylolive ABe CTpaHuubl nokasbiBatoT TununyHble pesdyneTtatbl ASCII SCIO y4vacTt-
KoB guarpamm Shmoo.
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Date: 6/24/98 Time: 10:46:33 AM (10:46:33)

PlotName: 'SHMOO PLOT'; Pass Indicator = X, Fail Indicator =
SetFile: 'Untitled.set'; TrnFile: '' ; Undefined = *

Shmoo Of: X => Delay 1; Y => Internal Clock

Internal Clock (MHz)

|

25.000 | **XXXXXXXXXXXKXX. . ... TIIIIIIITIIIIIITIIIIIITIIIIIIIIIIIIIIIIIIIIIIIIITIIIIIIIIIIID
24.000 \**XXXXXXXXXXXXXXX....IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
23.000 \**XXXXXXXXXXXXXXXX....IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
22.000 1**XXXXXXXXXXXXXXXXX....IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
21.000 \**XXXXXXXXXXXXXXXXXXX...IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
20.000 | **XXXXXXXXXXXXXKKXXXX . .ot TITIITIIIIIIITITIIITIIITITIIIIITIIIIITIITIIIIIIIIIIIIIIID
19.000 \**XXXXXXXXXXXXXXXXXXXXX....IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
18.000 J**XXXXXXXXXXXXXXXXXXXXXX....IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
17.000 1**XXXXXXXXXXXXXXXXXXXXXXXX....IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
16.000 1**XXXXXXXXXXXXXXXXXXXXXXXXXX....IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
15.000 \**XXXXXXXXXXXXXXXXXXXXXXXXXXXX.,..IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
14.000 \**XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX...IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
13.000 \**XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX....IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
12.000 \**XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX...IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
11.000 \**XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX....IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
10.000 [**XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX....IIIIIIIIIIIIIIIIIIIIIIIIIIIII
9.000 \**XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX...‘IIIIIIIIIIIIIIIIIIIIIIII
8.000 \**XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX....IIIIIIIIIIIIIIIII
7.000 \**XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX....IIIIIIII
6.000 \**XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
5.000 \**XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
4.000 \**XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
3.000 \**XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
PRGORERED 0.0.0.0.0.0.0.0.0.0.0.0.00.0.0.0.00.0.0.0.0.0.0.0.0.0.0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0.0:0.0:0.0.0:0:0:0:0:0:0.0.0.0.0.0.9.9.0,0,0.0.0.0:0:0.0.0.0:0¢

1.000 l**XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
o m e e e e ————4————+————+-> Delay 1

0.0 20.0 40.0 60.0 80.0 100.0 120.0 140.0 160.0 (ns)
PucyHok 26 — n3 cpaina SCIO.SET
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Date: 6/24/98 Time: 10:20:57 AM (10:20:57)

PlotName: 'SHMOO PLOT'; Pass Indicator = X, Fail Indicator =
SetFile: 'Untitled.set'; TrnFile: ''.

Shmoo Of: X => Delay 1; Y => Delay 5

Delay 5 (ns)

|

145.0 \IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
140.0 }IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
135.0 lIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
130.0 |IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
125.0 |IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
120.0 |IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
115.0 |IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
1100 JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
105.0 \IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
100D e v venm s s 555 § 5556 5 5 Muls 5 S B A o 40w w6 e e v e e e XXIIIIIIIIIIIIIIIIIIIIIIIIIIIIT
o R N T T I I XXXXITITIIITIIIIIIITIITIIIITIIIIIIIIT
L0 O e A XXXXXXIIIIIIIIIIIIIIIIIIIIIIIIIIIIT
BE M |osssvmpnasmmps s gmms « aopmmn smmas x wowms somms s ki R XXX ITITITII I ETTII LT IET ETTI T LTT
BOGO |wmernoniéi%aonmii in s §se@mh ssmpr ¢ swms vwms XXXKXKKKKKKKXKIIIIIIIIIIIIITITIIIIIIIITIIIIIIT
TG0 Jwwasvmmns cmmmennmans $5 @0y b6 a3 sumi ne XXXXXKKKKKKXXXIIIIIITIITITIIIIIIIIIIIITIIIIIIIT
TO0  Jwms ¢ smms 5 e ais o oo e o o om oo omers o 5w D000 9.0.0.0.0.0.5:9.0.6:8.5,0, 1N 1N 1911651016 190 151955 1 0545 D 1 O 0
6510 | imie s s F IMEEI F IS A S FABEE §LMEE 9 XXXKKKKKRX KKK KKKKXXKIIIIIIIIIIIIIIIIIITIIIIIIIIIIT
GO [ v « sibomie a wsm s 8 e s W Bl AR § o8 @ ELE XXX XXX KKK KKK KKKKKKKKIIIIIIITIIIIIIIIIIIIITIIIIIIIIT
BB lopssswws svmmmas emma v smmman e R R R SR R S XTI ITI I LTI TT T T IITITITTITITITTITT
OO [mms s smms s smmpes s s@mmes s wame XXXXKXXXXXXKKKKK KK KK KKKKXKKIIIITIIIIIIITIITITIIITIIIIIIIIIIT
A5 O | e » sEnis § immMEE S IE®RE S 5 XXX XXKXX XXX KK KK KKK KKKKKKXXKKXIITIIIIIIIITIIIIIIIITIIIIIIIIIT
Al [ owe o smmn v vmmms s smm¥ ¥ 10.0.0.0.0.0.0.0.0.0.0.0.0.0:0.0.0.0.0.0:0:0.0.0:0:0.00:: 0. 5 1 15 5 15 158 15 10 550 1 15 N0 10 15 0 0 A 0 1 A A R A A
350 |wwssvnwws s smmma s o .0.9.0.0.9.9.9.0.0.0.9.0.9.0.0.0.0.0:0:0:0:0:0,6.0:0,0.6:0,0:0:6. 5. 4 1 F 111 Fx 151 51 15 10 50 1 10 50 155 11 5 0 100 6 0 0 A i
B0u0 |wwmss smmse s smmms s NO00.0.0.0.0.0.0.0.0.0.0.0.0:0.0.0.0:0.0.0:0:0.9:0:0.0:0:0:0.6:0:0: . I 1 1 5 55 158 15 15 58 55 1 18 158 151 10 10 0 A1 0 I 0 N A L A
P950i0 | s s sme 5 Swin )0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.9.0.0.:0:0.0.0:0:6:0:0:0:0.9.0.0.0. G H 1 1 15 15 1 1 1 15 10 N 10 18 0 5 00 1 0 0 0 Y A A N A
2000 [ v o se s 1000.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0:0.0.0.0:0.:0:0:0:0:0:0:0.0:0:0.0.6:0:0:0. € 1 15 15 55 1 1 15 15 150 5 1 10 18 51 10 1 10 A 0 A0 O S Y L A
150 |sms s sws NO00.0.0.0.00.0.0.0.0.0.0.0.0.9.0:6.0.9.0.0.9.0:0.0:0:0.:0.0:0.0.0:090.0.0000 00 CNIINNENNNNNENN NN NN NN NN N NN N
10.0 [wwms s 1 0.0.0.0.0.0.0.0.0.0:0.0.0.0.0.0.0.0.0.0.0.0.0.0:0.00:0:0:0:0:0.0:0:0:0:0:0:0.0:0: 00 ¢ R RN NN NN N NSNS NN NN NN NN NN NN NS
5.0 |...XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX...IIIIIIIIIIIIIIIIIIIIIIIIIIIII
(ORI NS 0:¢:0:0:0.0.6°0:0:0:0:0:0:0:0:0.9:0:0:4:9:0:9:9.0.9.9:9.0.0.0:0.0:0.0.0.0.0.0,0.0.0.0 CUNININ IIITIIITIIIIIIIIIIIIIIIIIIIIIIT
e m e b e ———— 4 ————4————+->Delay 1

0.0 20.0 40.0 60.0 80.0 100.0 120.0 140.0 160.0 (ns)
PucyHok 27 — u3 ganna SCIO1.SET
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10MapkupoBka u nnomébupoBaHue

MapkupoBka TecTtepa BbinonHseTcs B cootseTcTBun ¢ TUBH 442241.00100:
Ha nepeaHer naHenu Bbl4MCnMTENbHOro 6noka:

- CTaHOAPTHYD MapKMpOBKY nepcoHansHoro komnbioTepa (POWER,
RESET, TURBO, LOCK, HDD).

Ha nepegHeit naHenu nameputensHoro 6rnoka:

- HauMeHoBaHve TecTep napameTpoB LMPPOBLIX UHTErpanbHbIX MUKPO-
cxem «ETC 780»,

Ha 3agHen naHenu nameputensHoro 6noka:
- rod Bbinycka,
- 3aBOJCKOM HOMEp.
Ha neson 6okoBOW NaHenu namepuTensHoro dnoka:

HauMeHoBaHue TecTep napameTpoB LMPPOBLIX UHTErpasbHbIX MUKPO-
cxem «ETC 780y,
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