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Hacrosmass MeToliKa IIOBEpKY pacHpoCTpaHsIeTcd Ha CTEHABI M3MEPHTENBHBIC AN KOHTPOJS
IapaMeTpoB MHKPOIIEKTPOHHEIX KoMmoHeHToB FT-17HF-768, FT-17DT-256 (manee — creHAR)),
nsrotasnuBaeMeie 000 «Cosrect ATE», B ycTaHaBIMBAECT METOJEI M CPEACTBA MX IOBEPKH.

HnTeppan MexxAy noBepkaMi — 1 Toz.

1 OIIEPAITUI ITOBEPKH
TIpr mpoBeicHHUH OBEPKY JODKHEI OBITH BBIOIONHEHEI OMEPALlH, YKa3aHHBIE B Tabmue 1.

Tabnuna 1 — Onepaiiyi MOBEPKH

Homep [TpoBeneHue omepaun
HawnmenoBanne onepanun IIyHKTa IIPY IIOBEPKE
METOJMKH |  IIepBHYHOH NEPHOANYECKOH
2 3 4 5

Buemnnit ocMoTp 6.1 na Ja
Omnpobopanne ¥ HACHTH(DUKAHAS 6.2 Ia na
IoaroTopka K M3MEPEHUAM CTATHYECKHUX 6.3 a na
[IapaMeTpPoB )
Onpeznenenue METPOIOIHYECKHX XapaKTEPHCTHK 6.4 pi:| Ja
Onpenenenne abcoMOTHO MOTPEITHOCTH
BOCIIPOM3BEHCHUA YPOBHEH ITOCTOSIHHOTO 6.4.1 Ja za
HalpshKeHUs ApadBepaMu
Onpenenerue abCOMOTHOH ITOTPEITHOCTH
BOCIIPOM3BEACHH TOCTOSHHOTO HAPSHKEHH 6.4 12 P
KCTOUHHKOM-H3MEPHUTENEM CTATHIESCKIX o
[apaMeTpoB YHHBEPCAIBHBIX KaHAJIOB
Onpenenenne abcoNMOTHOMH MOTPEITHOCTH
BOCTIPOH3BEJIEHNS CHIIEI TIOCTOSHHOTO TOKA

6.4.3 na na

HCTOYHHKOM-H3MEPHTEIIEM CTATHYECKHX
I1apaMeTpOR YHHBEPCANFHOTO KaHala
Onpenenenue abcoOMOTHOM NOrPEIMHOCTH
BOCIIPOM3BEHEHHUS CHIIE! IIOCTOSIHHOTO TOKA 6.4.4 Ia Ja
AKTHBHOMN Harpyskof YHHBEPCAITBEHOTO KaHana
Ornpenenerue abcoMOTHOH TOTPENTHOCTE
H3MEPEHUs IIOCTOSHHOTO HAlIPSKEHUS 6.4.5 Ia Ia
KOMIIapaTopoM

Onpenenenue abCcoMOTHOI MOTPETHHOCTH
H3MEPEHHS NOCTOSIHHOTO HAIPDKEHHT

6.4.6 Ja Ja
HCTOYHUKOM-H3MEPHTENEM CTaTHICCKUX
NapaMeTpOB YHUBEPCAILHOrO KaHaa
Onpenenenne aGcoMOTHOM HOrpemHoOCTY
H3MEPEHHS CUJIEI IOCTOSHHOTO TOKA HCTOUHHKOM-
6.4.7 aa Ja

H3MEPHTENEM CTATHIECKUX apaMeTPOB
YHHBEpPCAILHOTO KaHala
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Omnpenererue abCOMOTHOH IOTPEIIHOCTH
BOCIIPOM3BEICHHUS ITIOCTOSIHHOTO HAIPSDKEHHS
HCTOYHHKOM-H3MEPHTEIEM CTATHYECKHX
IIapaMeTPOB JIONIOIHUTENBHOTO KaHana

6.4.8

Ja

aa

Ornpezenerne abCOMOTHOR NOrPENIHOCTH
BOCIPOH3BE/ICHHS CHJIBI IIOCTOSHHOIO TOKa
HCTOYHHAKOM-U3MEPHUTEJIEM CTATHYECKHX
MapaMeTpoB ZOTMONHHUTEIFHOIO KaHaa

6.4.9

Ha

na

OnpeneneHue abCONMOTHON IIOTPEITHOCTH
H3MEpeHuUs MOCTOSHHOTO HAMPKCHHS
HCTOYHHKOM-H3MEPHTENEM CTATHYECKHX
NapaMeTpoB AONOJHHUTENRHOIO KaHania

6.4.10

aa

Ha

Ornpenenenue abCOMIOTHOM MOTPEIMHOCTH
H3MEPESHHS CHJIBI HOCTOAHHOTO TOKA UCTOUHHKOM-
H3MEPHTENIEM CTATHYECKUX TTapaMeTPOB
JOTNONIHUTEJBHOI0 KaHaa

6.4.11

Ja

Ja

Omnpenenenne abCOOTHOH NOTPEITHOCTH
BOCIPOU3BEACHUSA OCTOSHHOTO HANPSHKSHHA
H3MEPHTEILHEIM MCTOUHHKOM ITHTAHMS

6.4.12

Ja

Aa

Omnpepenerne aOCOMOTHOH ITOTPEITHOCTH
H3MEPEHHs CHITBI IIOCTOSHHOTO TOKA
HN2MEPUTEIIBHEIM HCTOUHHKOM MK TaHHS

6.4.13

na

Aa

Onpenenenne aGCOMOTHOH IOTPEIIHOCTH 3aMAHHs
9acTOTH! (PYHKIIHOHATEHOTO KOHTPOJIL

6.4.14

Ja

Aa

OnpeneneHne AMUTENEHOCTH HPOHTA K Cpe3a
IIepenafgoB CHTHAIOB paiiBepoB

6.4.15

Ja

da

Orpenenenue abcoNOTHOM IOrPEINHOCTH
dbopMEpOBaHHA JIIUTEABHOCTH HMITYIIECA
JpanBepaMu

6.4.16

Ia

Ja

Onpepenenyue BpeMEHH ONIEPEKEHHS H
3anazgeBaHus ()pPOHTA U Cpe3a HMITYIbCa
IpaiBepoB

6.4.17

Ia

pit:}

OmnpeneneHne BpeMEHH OTICPEeXCHIS 0
3anas/pIBaHus CTpoba KOMIIapaTopoB

6.4.18

Ja

Ha

2 CPEJACTBA IIOBEPKH
2.1 ITnst npoBeieHAX TOBEPKH JOJIKHEI IPEMEHATRCS CPe/ICTBA [IOBEPKH, YKasaHHbIE B TabiHIe 2.

2.2 [IpaMeHAEMEIe CPeICTRA IOBEPKH JODKHEI OBITh HCIIPAaBHEL, [TOBEPEHEl H HMETh JOKYMEHTEI 0

TIOBEpKE.

2.3 BMecTo yKa3aHHBIX B TabIHIlE 2 CPEACTE MOBEPKH AOIYCKAETCS MPUMEHSTE ApYrHe

aHaTOruvIHbIe CpEeACTBA IIOBEPKH, obecrevynBalonue OIPEOCIICHHE METPOJIOTHYECKHX XapaKTCPHUCTHK

CTEHAOB C TpebyeMOil TOYHOCTEIO.

| FT-17MI1-2017

| FT-17HF-768, FT-17DT-256. MeTozyka mosepku. 01.02.2017

| crp. 3 3 31




TaGnuna 2 —

CpencrBa HOBEPKH

Homep nyHkTa
METOIUKH

PexoMeHIyeMEIl TUII
CpeJIcTBA HOBEPKH, PErHCTPALHOHHEIM HOMED

6.4.1-6.4.13

Kamu6parop-mynstamerp nrdposoit KEITHLEY 2400,
PErHCTPalioHHEIT HoMep 25789-08

6.4.14-6.4.18

Yacroromep KEYSIGHT 53230A,;
perucTpanoHHe Homep 51077-12

6.4.12,6.4.13

Karymxa snextpudeckoro conpotusiaenns P310 0,01 Owm, xnmace Tounoctu 0,01,
PEruCTPAIHOHHEH HoMep 1162-58

Karymxa snexrpudeckoro compotuenerus P321 0,1 Owm, xmace toynocte 0,01;
PErHCTPAHOHHEIH HoMep 1162-58

BcnomorarensHbe CpeaCTBa IIOBEPKH (IIpI/IHa,I(]Ie}KHOCTI/I)

paszens
6.3, 6.4

AnanTep yHUBEpCAIBHEIH MeTposioriuecKui Ha 256 xaHanos DIB-256-M

Agarrtep 2-ro YpOBHS Ajist aBTOMATHYECKOTO H3MEPEHHUS CTATHIECKUX [1apaMeTPOB
R-256-DCA

ApanTtep 2-ro YpOBHS I pYSHOTO H3MEPEHHS JUHAMUYECKIX [TapaMeTpPOB
R-256-ACM

KaGens rst 4-X MPOBOAHOTO H3MepeHNs cTaTHYeCcKHX napamerpos CSL

KaGenu jIst aTTeCTal[H CTATHYECKHX IfapaMeTPpoB TIpH GONBIX TOKaX C
TMOMOIIIBIO KATYIIEK SJIEKTpUdeckoro conpoTueieHus CSH

Kabenr i aTTecTaiun AHHaMH4ecKux napamerpos CHF

Kabens mna ynpasnenns ocHacTkoi USB 2,0 A-B 1.5m

bnox nutauna BIIC 18-0.7

K IIPOBCACHHUIC ITOBECPKH AOIIYCKAIOTCA JIHIIE € BEICIINM HIH CPEIHECTCXHNYECKIM 06paSOBaHPIEM,

3 TPEBOBAHHAS K KBATUGUKAITNH IIOBEPUTEJIENA

HMEIOIHE NPaKTHYECKHH ONBIT B 0DIACTH 3NEKTPHYCCKUX H3MEPEHHH.

Ilpu mnpoBeAcHHH TIOBEPKU JOMKHBEI OBITH coOmomeHBr TpeboBanus 6e30I1aCHOCTH B
cootBercTBuM ¢ ['OCT 12.3.019-80, «lIpaBuiaMu TEXHHYECKOH 3KCIUIyaTallMH SJIEKTPOYCTAHOBOK
«[IpasunamMu  TexHMKH ©€30IIaCHOCTH IIPH OSKCIUIyaTallMH 3JIEKTPOYCTAHOBOK

norpebuTeneiy,
noTpebuTenei.

4 TPEBOBAHIA BPE3ONACHOCTH

5 YCIIOBHUSI OKPYIKAYOINEN CPEJBI IIPU IOBEPKE

ITpu npoBenenny MOBEPKH HOJIKHEL COONIOAATECS CHELYIOIHE YCIOBHA OXPYXKAIOIIEH CPe/IBL:
- TeMIepatypa Bosayxa (23 £3) °C; ’

- OTHOCHTENBHAA BIAKHOCTE Bo3ayxa oT 30 xo 70 %;

- atMoc(epHoe nasneHue ot 84 o 106.7 xI1a.

| FT-17MI01-2017 | FT-17HF-768, FT-17DT-256. Merozuxa nosepky. 01.02.2017 | crp. 4 w331




6 IIPOBEAEHUE ITIOBEPKH

6.1 Baemnuii ocmoTp .

6.1.1 IIpu mpoBeAEHHUY BHEIIHEFO OCMOTPa IIPOBEPSIOTCS:

- KOMIIJIEKTHOCTD CTEHAA,

- OTCYTCTBHE MEXAaHUYECKHX IIOBPEXKICHUH;

- YeTKOCTH (PMKCALUH OPraHOB YIPaBJICHHS K KOMMYTAIlHH;

- YHCTOTA THE3Z, PAa3beMOB H KJIIeMM OJI0OKa H3MEpPEHHUH;

- HCIIPAaBHOCTE COCTOSAHHS COEAHHUTENRHEIX IIPOBOAOR U Kabemneit;
- ONHO3HAYHOCTh.- M YETKOCTh MAPKHPOBKH.

6.1.2 Ilpyu Hanuyuy geeKTOB MM ITOBPEXKIECHHUI, [IPENATCTBYIOMUX HOPMAIBHOH SKCIUTyaTallny
HOBEpsEMOro Ipubopa, ero HalpaBIsIoT B PEMOHT.

6.2 OnpoOoBanue H HAeHTHPHUKANHUSA

6.2.1 BEIIoONHATE BKIIOYEHHE CTEHAA CIeYIOmuM odpa3oM:
— TIEPEBECTH BO BKIIIOUEHHOE COCTOAHHE TYMONEp CETEBOTO 3NICKTPOINTAHHS,
— TIIepeReCTH BO BKJIOUEHHOE COCTOSHHE TyMONlep YIpaBIeHHS MOoXadeil HalpsiKeHHS OT
HCTOYHHKOB BTOPHYHOTIC 3JICKTPOTTHTAHHS,
— BKIIOWATE OBM 1 3arpy3uts onepanuoxayio cucteMy WINDOWS-7;

6.2.2 BenronauTE HISHTHGHKAOMIO YCTAHOBJISHHOTO Ha KOMITBIOTEPE IIPOrPaMMHOTO
obecneycHHs, AN WETO 3amycTHTH XperTest, IBaXKIBI MOCTEOBATENBFHO HAXAB H OTIYCTHB JIEBYIO
KJIaBUINY MAHHUILYJIATOPA THIIA («MBIIIbY (B AanbHeHmeM, ABOMHON KUK JIEBOH KJIaRHINEH), HOCHE TOro
Kak Kypcop Oyaer nepeMeméH B 0OIacTh COOTBETCTBYIOINErO ApNEIKA HA 3KpaHe MOHHTOpA.
Hab6mopats mosenenre nanenw oneparopa cpensl XperTest(puc. 6.2.1).
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Pucynox 6.2.1 — Bun manenu omeparopa cpensr XperTest,

YGeputecs, uto Homep Bepcum XperTest, yKasanHbif B 3arojioBke OKHa (06BefeH KOHTYPOM
xkEnroro ngera Ha puc.6.2.1) me Hike 3.8.7.0. 3axpriTh DaHEE ONepaTopa, IIOCIEN0BATEIHHO HAXaB
¥ OTHYCTHB JIEBYIO KJIABHIIY MAHHITYIATOPA THIIA «MbINE» (B HalbHEHIIEM, KJIHMK JIEBOH KIaBHIIei),

1.
[ocne IepeMelleHrs Kypcopa B 00IacTh 3JIeMEHTa YIpaBJIeHHs E B IIPaBOH BepxHel YacTH OKHA
IpPOrpaMMBL ’

6.23 3amycTHTh Ha MCHONHEHHE ABOMHBIM KIMKOM MEIIKH IPOrPaMMY JHATHOCTHKH
CAHFDT_Diagnostic\bin\Debug\HFDT Diagnostic.exe, KoTOpas BEITIOJIHUT IPOBEPKY
paborocnocobrocTH PECYPCOB CTEHA, YKa3aHHBIX B Kapre
CAHFDT_Diagnostic\ Common\StartInit\SegmentMap\SegmentMap.ini.

Habmonare nosiBenre oxHa IporpaMMb! AHATHOCTHKH, [IOKA3aHHOE Ha PHCYHKE 6.2.2,
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llHapenel kKoHTponneps Cypress USB;
1. VID=FC1l7 PYID=0001 Name=FT-17HF

BBeANUTS KOMaHAY B CTPOKE BBOAA

i Diagnostic

-J

Pucyrok 6.2.2 — OKHO IpOrpaMMEI THATHOCTHKH

B saronoeke ox#a oTobpaxcaercs BepcHs mporpammsl “Diagnostic”.
Bepcus nporpamums! “Diagnostic” poixea OBITE 5 Wiia crapiue,

OKHO ITporpaMMEL COCTOHT H3 ABYX dacTeli:

- 001acTh B KOTOPYIO IIpOrpaMMa BEIBOJTUT COODINEHHMS 0 cBoelt pabore;
- CTPOKa BBOJA, B KOTOPYIO MOJIB30BATENE BBOAUT KOMAHIET,

6.2.4 Beectu B cTpoKy BBOAA KoMaHay “Diagnostic” n Haxars xrarumy “«Enter»”.
IIporpaMMa HauHET BBHIIONHATE IIOCIEHOBATENBHOCTh TECTOB H oToOpaxars Ha JKpaHe

KOJIHYeCTBO TecToB ¢ pesynsraroM “BPAK”. OxkHO mporpamMMEel B Tpoiecce paboTBI MOKa3zaHO Ha

HcyHKe 6 2.3,

’ III uﬁﬁ II; II"<$h

KonuyecTeo BLIICAHEHHBIX NPOXOA08 MO xonnekuuu TECTOBIvevava..0
KONM4YECTBO BLIMOAHEHHBIX TECTOB: «.vvnenvrrnrsnenns veeeenanansa30 ;5 285
KonnyecTBo TecToB C pe3aynbTartoM "BPAK":.....evevrerees cereed3 ; 41

——w

rd

Pucynox 6.2.3 — OKHO IIporpaMMBI JHATHOCTHKHE B Hponecce paboTe!
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[TporpamMMa BEITIONHHT BCIO MOCNENOBATENBHOCTS TECTOB H BEIBEET COOBINEHHE O 3aBEPIICHHH
cBoeil paloTel, mpm 3TOM cOOOINEHHE O KONMYECTBE TecToB C pesyisratom “BPAK” 6Gymer
IIPHCYTCTBOBATH HA 3KpaHe,

PesyneTaTel onpoGoBaHUs CIATATH TOJOXKHTENHHBIMH, €CIIM KOJHYECTBO TECTOB ¢ PE3YIHTATOM
“BPAK” paBHO HyIIO,

6.2.5 3axpeITh IporpaMMy AHATHOCTHKM, JJIA UeT0 B CTPOKY BBOJA BBEeCTH komamuy “Exit” m
Ha)kaTh Kasuiry “«Enter»”, 3atem BBecty kKoMany “Close” u HaxaTs KiaBunry “«Entery”.

6.2.6 3aBepmuTh paboTy onepanuorHoi cucreMsl WINDOWS-7 1 Beixiounts IBM.

6.2.7 IlepeBecTr TyMONEpH! YIpaBIeHus SIEKTPOIIHTAHHEM B BEIKIIIOUEHHOE HOJNOKEHHE,

6.3 IloaroroBKa K H3MepEHHUIM CTATHYECKHX NAPAMETPOB

6.3.1 YcTaHOBHTh Ha H3MEPHUTENEHEIH GIIOK METPOJIOTHYECKYIO OCHACTKY, COGPAHHYIO H3

ajanrtepa YHHBEPCAIBHOIO METPOJIOTMYEcKoro Ha 256 xaHanos (DIB-256-M) m agaurepa 2-ro
YPOBHSA JJ1 aBTOMATHYECKOr0 H3MEPEHHUA cTaTHIecKuX napamMeTpoB (R-256-DCA) (puc.6.3.1).

6.3.2. VcraHOBHUTB, ecmu HeoOxomumo ppaiiBep amantepa USB-COM TRENDNET TU-S9,
werosne3ys Meroguky w3 [IPHMIIOKEHIAA 1.

6.3.3. TogxmounTts 9-KOHTAKTYIO BHIKY afantepa TU-S9 K oTBeTHOMY paszbémy «RS-232»
Ha 3agHel creHke mpubopa Keithley 2400, a punky USB apantepa coeqUHHTE CO CBOGOAHBIM TIOPTOM
USB na xoMnerotepe. Emié onun komubroTepHblil nopt USB Heo6xoaumMo coemnHUTh KaGeleM THMA
A-B c coemunnTteneM XS4 na R-256-DCA (puc.6.3.2).

6.3.4 ITogxmounts 6510k nmuranus BIIC 18-0.7 x coemuuuTemo XP6 (puc.6.3.2).

6.3.5 IloaxmounTs H3MepHTeNbHEIE BXoAEl Hpmbopa Keithley 2400 x paspéMaM Ha Inare
apantepa DIB-256-M, (puc. 6.3.2) ¢ momousio kabemns mns 4-x nposoguoro usMmepenus Ha KEITHLEY
JUI4 aTTecTalru cTaTHdeckux napamerpoB (CSL) B cooTrRercTBHH ¢ Tabmunei 6.1,

L ooy P
g

Pucynok 6.3.1 Buemnuif BHX HA COCTABHEIE YACTH METPOJIOTHYECKOH OCHACTKH
1 - Apanrep R-256-DCA. 2 — Apantep DIB-256-M.
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6.3.4. TlopxmounTs K BEIBOAAM pazbéma JP1 amanrepa DIB-256-M KaTylIKH 3IEKTPHYECKOTO
conpoTunenus P321 u P310, menonesys kabemy Ad aTTeCTalliy CTaTHYECKHX MapaMeTPOB IpH
GonsmEx Tokax CSH B cooTBeTcTBHE ¢ Tabnuuei 6.1,

Tabmima 6.1
Karymxu BrIBOJIEI KATYIIEK COIPOTHBICHHS
COTPOTHBACHHS «Uy» «Uz» «Iy» «Io»
P321(0.1 Om) JP1/6 JP1/7 JP1/5 JP1/8
P310 (0.010m) JP1/3 JP1/2 JP1/1 JP1/4
Hamepurensrpie BXoAb! «HD» VamepurensHble BXOHEI «LO»
Keithley 2400 «HI»(yreBEIit) «HI»(iparsrit) «LO»(JnieBrIi) «LO»(npaBrrit)

XP7 JP2/5 XP8 JP2/8

Pucynok 6.3.2 O6osnauenune coepunuteneit Ha miate. Ananrep R-256-DCA.

6.3.5 Wcnone3ys oprafsl ynparjienus inunesoit nanenu Keithley 2400, BEIIOMHATE HACTPOHKH:
MENU/COMMUNICATIONS/RS-232/BAUD/ 9600
MENU/COMMUNICATIONS/RS-232/BITS/ 8;
MENU/COMMUNICATIONS/RS-232/PARITY/ NONE
MENU/COMMUNICATIONS/RS-232/TERMINATOR/ <LF>
MENU/COMMUNICATIONS/RS-232/FLOW CTRL/ NONE

6.3.6 BBRINOMHATE BKIOUEHHUE CTEHAA:

—  TepeBeCTH BO BKIIOYEHHOE COCTOSIHHE TYMOIEp CeTEBOr0 HIeKTPOIIHTAHUS,

—  TIepEeBEeCTH BO BKJIIOUEHHOE COCTOSHHE TyMOJep yIpaBIEHHS Hofadeil HalpsHKEeHHS OT
HCTOUHHKOB BTOPHYHOTO 3JEKTPONUTAHHS,

—  BmouuTs OBM u 3arpysuts onepaunonsyio cucremy WINDOWS-7;

- BiarOuHTH IpHbop Keithley 2400

- TIOJKIIOYNUTE K ceTeBoMy HanpshkeHuio 220B punky 6moxa mutanus BIIC 18-0.7

6.3.7. Yepes 30 muHyT, HeoOXOAMMEIE IS TIpOrpeBa 060pYMOBAHUS, MEPEHTH K BBITOIHEHHIO
JIeHCTBHH 110 METOIHKE CHEeYIOUIETO ITYHKTA.
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6.4. Onpenenense METPOJIOrIIECKHX XAPAKTEPUCTHK.

3amycTHTE Ha HCIONHEHHWE cpefdy At paboTH €O CTAaTHYECKHMH  METPOJIOTMYECKHMMU
xapaxTepucTaKamMu creEna C:\StaticTuning\bin\StaticTuning.exe. Bux okHa coobmenuit mporpaMMHOi
CpeJiBl TIOCIIE 3aIlycKa NMoKas3an Ha puc.6.3.3.
0 QBeHaR - %
BLIMONHAETCA MHALMANU3AUWA tecTepa. ..
KonuuecTre OOGHapYKeHHRIX nAaT: 2

cnoT 3: (C100001737BD0301
CnoT 4: 3D0C001708BD580L

Pesuayi 3aliyBok NJNC:

CC_Cyclone = 2A04h
PIN_GENERAL = OBODh
PIN_TPG = 2010h

nporpamMa et xml ¢gadnw nonpasox B nanke Ci\XperTest\ConTig\Ftl7Hf\
ronpaBrky 3arpykeHul B OAaTL HOmep: 3, 4

MHUUManM3auMA YCNeWHo 3apeplieHa.

Hamyure Enter.

[DOrpanMa HAET HaKATMA KHOMKA " ENter — g
[Enter

e e e e e

v IRESIRY I

Pucyrox 6.3.3 Bup oxma mporpaMMHO# cpelbl I paboThl CO CTATHYECKHMH METPOIOTHYECKHMHE
XapaxKTEePUCTHKAMH IIOCIIE 3ayCKa.

V6emutnes, wro HoMep Bepcun StaticTuning, yxasaHHEBIE B 3arojioBKe OKHA He Hike 4.3.

TlepemectrTs Kypcop B 06macts 0TOOpaKeHUs IPOrpaMMHOro sneMernTa (cHocka 1, puc.6.3.3)
H H®XaTh U OTIIYCTHTH JIEBYIO KIABHINY «MBIIKAY. B IOJBHBINEMCBEIIANAIOMEM CITMCKE BEIOpaTsh H
KIMKHYTh CTPOKY ¢ kKoMaHzo# «Examination», a 3areM HakaTh KJIaBHIDy «BBOX» Ha KiaBHAaType.
HabmonaTe X0X BEIIOJHEHWS NpPOrpaMMbl NOBepKH. [Ipu HeOOXOIMMOCTH CIECIOBATH YKA3AHKIM,
DOSBISIONIMMCA Ha JKpaHe MoBHTopa. OnpcaHwe METOOWKa aBTOMAaTH3HPOBAHHOM IIOBEPKH
TiapaMeTposB 1o 1.4-16 Tabmune! 2 npuBeneHo B ILIL 6.4.1 — 6.4.13.

Ilocne okoHwanHs pPaboTHI IporpaMMel oTKmouHTh Iprbop Keithley 2400 oT wamepurensHOR
OCHACTKH CTeHAa. 3aBepIIHTh paboTy mporpaMMHON cpenbl. IlepeHiTH K BBIIONHEHMIO HEHCTBHH IO
MeToauKe ILIL 6.4,14,

6.4.1 Onpegenenne afcoNIOTHOI OrPENTHOCTH BOCHPON3BERCHNS YPOBHEN XOCTOSHHOI0
HanpsuKeHus ApaiiBepamu

B Tabmume 6.2 yxazaHpl YCIOBHBIE O00O3Ha4YEeHMA TECTHPYSMBIX IIapaMeTpoB, KOTODEIE
HCIIONB3YIOTCS B OTHETE O PE3YIIETATE IPOBEPKH

Tabnuna 0.2
T . ' Vcnosroe 0603HaueHHE
ECTHPYEMEIA [TapaMeTp
| Tectupyemoro napamMerpa

Bocnpousseenre HampshKeHs BRICOKOro ypoBES VH t VH

Bocnponsseiegre HanpshKeHAsS HA3KOro ypoBHT VL 'VL

Bocnopoussenenue Hanpsxesus cpepnero ypopaa VT VT

Bocupou3ssenenne HalpsDKeH s BEICOKOBOIBTHOrO yposHa VHH « HVOQUT
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B Tabmmume 0.3 yxkasaHbl ZHarna30OHBI BOCIIPOM3BENEHHS IIOCTOSHHOTO HANPKCHHA ApaiiBepamu u
IIpeZesl HoMmy cKkaeMoi abcoNOTHOM IIOrPEIHOCTH.

Tabmma 0.3
Ycenorroe 0003HaUEHNE IIpenens: aGcomoTHoA
Juaanazon
TECTHPYEMOTO HapaMeTpa TIOTPEITEOCTH

VH ot MuEHYC 1,4 o + 6,0 B + 15MB

VL or MEHYC 1,5 10+ 5,9 B £ 15MB

VT oT MEEYC 1,5 10 + 6,0 B + 15 MB

HVOUT or 6,0 mo+13,0 B = (0,001-HVOUT +200 MB) -

AGcomoTHas IIOrpeliHOCTE BOCIIPOM3BEACHHS YPOBHEH ITOCTOSTHHOIO HAUPSIKCHHMS ApaiBepaMu
OHpe/IeIIeTCs: IPSIMEIM H3MEPEHHEM ¢ IIoMOIIEBI0 kamabpaTtopa-myastuMerpa KEITHLEY 2400.
TloBepseMble YPOBHH COOTBETCTBYIOT HadYalbHOH Touke, a Tak ke 20%, 50%, 80% m 100 % ot
Iuanasoga hopMHpoBaHus IO Tab1.6.3.
3HaueHns abCOMIOTHOM IOTrPEINHOCTH BOCIPOM3BEICHHS YPOBHS HAUDSDKEHHS] BEIIHUCIIAIOTCS
IporpamMMoi 1o Gopmyie:

AUnvrmvour = Up—Ua, 1)

rre Up — mamepennoe npubopoM Keithley 2400 3ragenue yposreit VH/VL/VT/HVOUT,

U, — Bocmpon3Bogumoe 3Havenre yposaeit VH/VL/VT/HVOUT,;

IlporpaMMa BBIIONHSET CpaBHEHHE HONYydYeHHBIX IO ¢opmyne (1) sHadeHm# mnorpermsocref c
JIOIIYCKAEMBIMU 3HAYCHMSIMH, PACCUNTAHHEIME II0 GopmynaM Tabmmusr 6.3.

JlaHnEle H3MepeHr ¥ 3HAYeHAA MOTPEIHOCTeH COXpaHsmoTes B (aitie oTdera.

Pe3yibraTsl HOBEPKY CUMTAIOTCS IIOJIONKHUTEILHEIMY, €CIH 3HAUEHHS abCOIIOTHOH IOTpeImHOCTH He
IIPEBEIIAOT NPEHETIOB , PACCYNTAHHEIX IT0 BEIPKEHIAM K3 TabmMIE! 6.3,

6.4.2 Onpegenenne abCOJIHOTHON MOrPENTHOCTH BOCUIPOM3BEIECHHS XOCTOSTHHOTC
HANPSEKEHNUS NCTOYHAKOM-H3MEPUTEIeM CTATHYECKHX IapaMeTPOB YHHBEPCAJbLHBIX KAHAI0B

B tabmune 6.4 yKazaHsl YCIOBHEIE 0003HAYEHVs TECTHPYEMEIX NapaMeTPOB, KOTOPBIE HCIIOIB3YIOTCS
B OTYETE O Pe3yNbTaTe IIPOBEPKH.

Tabmuna 6.4

VYenosroe 0003HaueHue

TectupyeMbli napamMe
pye: pamMetp TECTHPYEMOro Iapamerpa

BocnpoHsBeieERe NOCTOSHHOTO Hanpspxerus Uy PMU305 FV

B Tabmuue 6.5 ykasaHs! JHAEa30HEl BOCHPOHM3BENEHHS HAIPSDKEHMS ¥ IXPEHNENBl JOMyCKaeMoi
abCOMOTHOM HOrPEeHOCTH HCTOYHHKOB-A3MEPHTENeH CTATHIECKAX HapaMeTpoB.
Tabmmna 6.5

i i

YciroBHOE 0003HAYCHHE
Jnanazon ;

TECTHPYEMOrO TIapamMeTpa |

Ipeness abcomoTHO
IOTPEIHOCTH

PMU305 FV

or Munyc 1,5 10 + 6,0 B =(0,001-Uy + 5mB)

ABcomoTHast IOrpellHOCTh BOCHPOHU3BEACHNS YPOBHE!H TIOCTOIHHOIO HAIPSIKEHHS HCTOYHHKOM-
U3MEPHTENEM CTATHYECKWX IIapaMEeTpPOB  OIPEHEeSIeTcs IPSMBIM H3MEPEHHEM C IIOMOIIBIO
xambpatopa-myneTEMeTpa KEITHLEY 2400. IloBepgemble YpOBEH COOTBETCTBYIOT Ha4albHOM
TouKke, a Tak xe 20%, 50%, 80% u 100 % ot granazoHa hopMupoBaHus Mo Tabm.6.5.

3HayeHus aOCOMOTHOM MOrPEMHOCTH BOCIPON3BEACHHS HAIIPSHKEHHUS BEIMHUCILIIOTCS 1O (hopMyae:
AU=Up- UA, (2)
rae Up — u3meperroe Keithley 2400 3nauenye HanpsOKeHus;
Ua — BOCIIPOM3BOAMMOE 3HAYEHYIE HAPSDKSHUA.
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IIporpaMMa BEBHIONHAECT CpaBHEHHE MONYYEeHHBIX IO (opMmyne (2) 3HaYeHMi NOrPEIIHOCTEH C
JOIIyCKAaeMBIMK 3HAUYEHMAMH, DACCUUTAHHBIME 110 (popMynaM Tabmuue!r 6.5

JanHple u3MepeHuH ¥ 3HAYEHHI HOTpellHocTel coxpansmores B daitne oTuera.

Pe3ynpraThl MOBEPKH CUHTAIOTCS IOJIOXKUTENBHEIMH, €CHH 3HadeHMA abCONIOTHOH IIOrpeImHOCTH He
IIPEBHIMIAIOT IPEZEIIOB , PACCIUTAHHBIX 110 BEIPAXKECHIIM U3 TaOIIE! 6.5,

6.4.3 Onpegenenue aGcoN0THON MOrPEMHOCTH BOCHPON3BEAEHHS CHIIBI HOCTOSHEON0 TOKA
HCTOYHUKOM-M3MEPHTEIEeM CTATHYECKNX 1APaMeTPOB YHHBePCaJIbHEBIX KAaHAJOB
B Tabnure 6.6 yxazaHsl yCIOBHEIE 0OO3HAYEHUS TECTHPYEMEIX I1aPaMETPOB, KOTOPEIE HCIICIB3YIOTC
B OTYETE O PE3YJIbTATE IPOBEPKH.

Tabmima 6.6
. YcnoeHoe 0603HadEHAE
TecTupyeMplii apaMeTp
TECTHPYEMOL'0 IlapamMerpa
Bocnponssefenre CHIbl ToKa Iy Ha mpenene == 2 MKA PMU305_FI NO 2uA
Bocnpousseaenue Criisl Toka Iy Ha mpegene == 20 MxA PMU305 FI N1 20uA
BocnpounzpeaeHre cibl Toka Iy Ha mpegese £ 200 MxA PMU305 FI N2 200uA
Bocopoussezenne cuibl Toxa Iy Ha npepese = 2 MA PMU305 FI N3 2mA
Bocnponspegenue cuibl Toxa [y Ha npepene = 32 MA PMU305 FI N4 32mA

B tabmume 6.7 yKkazaEBl IpeNeNbl BOCIPOM3BENEHMS CHIBI TOKA KAHATBHBIM HCTOUHHKOM-
H3MEpHTeIeM CTATHUCCKIX HAPaMETPOB U IPEHeis]l JOoIycKaeMoi abCcoIIOTHOR IOrpeIHOCTH.
Tabnuna 6.7

VenosHoe 0003HadeEHe I IIpenenst abcomoTHOU
pPENeTEl BOCIIPOU3BEICHHI
TECTHPYEMOTO IIapamMeTpa THOTPEINHOCTH
PMU305_FI NO_2uA +2 MKA +(0,001-I,+ 10 HA)
PMU305 FI N1_20uA + 20 MrA + (0,001-Ix+ 50 HA)
PMU305_FI_N2_200uA + 200 MxA + (0,001-I,+ 500 HA)
PMU305_FI N3 ZmA +2 MA = (0,001°Ix+ 5 MxA)
PMU305_FI_N4_32mA +32 MA + (0,001-Ix+ 100 MxA)

IIporpamMMa IIOCIEAOBATENBEO, IT0 BCEM TECTHPYEMBIM KaHalaM, 3a/{aeT 3HaYyeHHd CHiBl Toka I B
TPEX TOUKAX IIO JUAA30HY AN KaXIOTO TECTHPYEMOTo IapaMeTpa 13 Tabmaus! 6.6:

- KpaiiHee OTpHIATENLHOE 3HAYCHHUE;

- HYIEBOS 3HaYEHME;

- KpaiiHee MON0XKUTENFHOE 3HAYCHHE.

IlporpaMMa cunThiBaeT 3Ha4YGHMWS CHNBI ToKa, HM3MepeHHEIe npmbopoM Keithley 2400, n
BBIUMCIIIET 3HAYEHUS aDCOMOTHON NOrPENTHOCTH BOCIIPOU3BEIEH S CHIIBL TOKa 10 (hopMye:

Al= ID — IA, (3)

rxe Ip — namepennoe Keithley 2400 3pa9eHre CHIIBI TOKA;

1A — BOCIIPOH3BOIMOE 3HAYUEHHE CHUTIEI TOKA.

IIporpaMma BEUIONHACT CpaBHEHME IIONyYEHHBIX I0 (opMyie (3) 3HaUeHHE IorpemmHocTei ¢
JOILyCKaeMBIMHY 3HAICHUSIMHY, PACCYNTAHHEMH TI0 (opMynaMm Tabmumsl 6.7.
Pe3ynpTaTE TOBEPKH CHUTAIOTCS ITOTOXKHUTEILHBIME, €CIH 3HAYCHHS a0COMOTHOM IIOTPeINHOCTH He
IIPEBHINAIOT IPEIEIIOB , PACCYUTAHHEIX IIO BEIpaykeHMIM H3 TabmuIs! 6.7.
Jlauupie u3MepeHrd ¥ 3HAYeHHUs [TOTPelTHOCTeH coXpaHsaIoTcs B (aiine oTueTa.
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6.4.4 Onpegenenne abcoNOTHON HOIPEIIHOCTH BOCIPOH3BEAeHHS CHIIBI IIOCTOSHHOIO0
TOKa aKTUBHOH HArpy3koii yHUBepCcaNbLHOT0 KaHaJIa

B Tabnane 6.8 yxasanp! yenoBHbIE 0603HAYCHUA TECTUPYEMBIX TIApaMeTPOB, KOTOPHIE HCIIONB3YIOTCH
B OTHETE O PE3YNBTATE IIPOBEPKH.

Tabnuna 6.8

VYcnoBrOE 0003HaAYCHHE

TecTUpyeMBIH ITapaMe
124 pameip TECTHPYEMOrO TapaMeTpa

BocnpoussefeHue CHUIBL TOKA Iy aKTHBHOH HArpy3KH BBICOKOTO I0H
YPOBHSI, IPH KOTOPOH TOK TeueT 0T 06BeKTa KOHTPOIII B HATPY3KY

Bocnponzpenenye CHIB! TOKA Iy aKTHBHOH HAaTpy3KH HH3KOTO YPOBHS,

. IOL
HPH KOTOPOH TOX TEYET OT HATPy3KH B 0OBEKT KOBTPOJLL

B Tabmine 6.9 yKasanbl JHAIa30HBI BOCIIPOXA3BEACHNA CHIIBI TOKa aKTABHBIMU HArPY3KaMHu X IIPSHCIbL
,uonyczcaemoﬁ abComOoTHOH IIOTPEINMHOCTH.

Tabmuana 6.9

Vcernosroe 0003HaYcHAE

Jnarnazon IIpenemnsl abcOMOTHOMR NOIPEITHOCTH
TECTAPYEMOT0 IIapaMeTpa

10H ot 0 o MuHyc 12 MA

(0,001 I + 60 MxA)

IOL or 0 o + 12 MA

ITporpamMMa 3ajaeT HanpspkeHHe KoMMyTaruy VCom (mopor nepexmoverns ¢ JOH wa IOL), pasasmM
1,5 B. Ilporpamma Hactpausaer mpubop Keithley 2400 ma Bocmpom3BefieHMe HANPDKEHUS U
usMepende cuiael Toxa. IIpubop Keithley 2400 BocnpousBomut Hampsbkerwe 3 B s mpoBepku
napamerpa IOH, 0 B mma mporepkm mapamerpa IOL. IlporpaMMa MOCHEHNOBATENLHO, II0 BCEM
IIPOBEPAEMBIM KaHAjaM 3ajaeT CIEAYIOIMe 3HaueHWs CHJIBI TOKa A KKAOTO0 TECTHPYEMOro
napaMeTpa u3 Tabmner 6.8: .

- 0% ot ;anasoxa (KpaifHee HY)KHEE 3HaYCHAUE);

- 50% ot muanazoHa (cpenEee 3HAYCHAE);

- 100% ot nuana3zona (kpaiinee Bepxuee 3Ha9EHHUE).

AXTHBHBIC HarpysKH CT€HIa BOCIOPOM3BOMAT 3a@HHLIE IPOIPAMMOM 3HAYCHHUS CHIBL TOKA.
IIporpamMa cumTeBacT H3MepenHsle npubopom Keithley 2400 3pauenus CHIIEI TOK2, W BEIHCHSET
3HaUeHH abCOMOTHOH orpemuocTy 1o Gopmye:

Al=Ip—1Ia 4

rzae Ip — m3meperHoe npubopom Keithley 2400 3nauerne cuisl Toxa;

IA — BOCIIpOU3BOANMOE 3HAYEHHE CHIIEL TOKE.

IIporpaMma BBIIONHAET CpaBHEHWE MONYYEHHBIX IO (opMyne (4) 3HaYeHHH TOIPELIHOCTEH C
JOIyCKaeMBIMH 3HAYCHUSIMH, pacCUNTaHHEIME o dopMyne Tabmunsr 6.9
PesynbTaTer MOBEPKM CYMTAIOTCS IIOIOXKUTEIBHBIME, €CII 3HA4eHHS abCONIOTHOM IOrpelrHOCTH He
IIPEBBINAIOT NIPEAETIOB , PACCUHTAHHBIX 10 BEIPAIKEHIAM U3 TAOIHITH 6.9.

Janusie u3MepeH# U 3HA4YeHUs TOPEIIHOCTeH COXpaHsaioTcs B (aiiie oTdera.
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6.4.5 Onpenenenne aGcoONOTHON NOrPEMIHOCTH H3MEPEHHS IOCTOAHHOI0 HANIPHKEHMS
KOMUIApaTopoM

B tabmune 6.10 yxasaHb! YCIOBHEIE 0003HAYCHHS TECTHPYEMEIX AapaMeTPOB, KOTOPhIE UCIONB3YIOTC
B OTYETE O Pe3yNLTATE IPOBEPKH.

Tabmuna 6.10

. Veirosaoe 0bo3HadeEne
TectupyeMplil TapaMeTp
. TECTUPYEMOTO ITapameTpa
Bxopuoe manpsbxenue Vip BEICOKOIO YPOBHS VOH
Bxopmuoe ganpspxenre Viy HU3KOTO YPOBHS VOL

B Tabmuue 6.11 ykasaHBl AWanazoHBEl YCTAHOBKH YPOBHEH HANPMKEHHS KOMIZPaTOpOB M IIPEHEIIBI
JOIMycKaeMo# abCOJFOTHOH IOrPeIIHOCTH.

Tabmma 6.11
Ycnoeroe o603HaAYCHHE IIpenensr abcomoTrOMH
Juanazon
TECTHPYEMOr0 TapaMeTpa TIOrPEITHOCTH
VOH/VOL ot MuEyc 1,4 1o + 6,0 B £ 15MB

IIporpamma ¢ momomsio npubopa Keithley 2400 mocnenoBaTeIbHO 110 KOKIOMY IapamMerpy, ¥ 10
BCEM IIPOBEPSIEMBIM KaHaaM, 3a/aeT 3HAYECHIS HaupsDKeHyst Vin B TPEX TOUKAX AMaria3oHa [0 TabImue
6.10:

~ 0% ot guanazona (KpaliHee HIKHee 3HAYCHUE);

- 50% ot nuanazoHa (cpenHee 3HAYCHUE);

- 100% ot muanasona (kpaiiHee BepxHee 3HAYCHHE).

3ravenus abCOMOTHOM OTPEIIEOCTH KOMITapaTOpa BEIMUCIAIOTCS 110 (hopMye:

AU = Up— Vin, (5)
rHe UD — H3MCPECHHOC HAaIIPDOKCHHC Ha BXOJC KoMITapaTtopa METONOM IopaspaaHoTroO
YPaBHOBCIIKIBAHNA.

Vin - 3aiaBaemMoe HalpsyKeHAe Ha BXOE KOMIIapaTopa.

. IIlporpaMMa BBITONHSET CpaBHEHHE IIOMYy4YEHHBIX IO (opmyne {(5) 3HadeHW# TOrpermHocTe# ¢

JIOIyCKaeMEIMH 3HaYEHHSIMH, PACCUMTaHHBIMHA 110 (opmynaMm Tabmmupr 6.11. PezynsTaTsi HOBEpKH
CUHTAIOTCS TOJIOXKUTENBHBIMY, €CIIH 3Ha4eHH A a0COMIOTHOH IOIPEIMHOCTH HE IPERBINAIOT IPEeNeioB ,
PacCUMTAHHBIX IO BbIpakeHwsiM w3 Tabmumst 6.11. Jlagnpie u3MepeHnil W 3HaYEHMS IIOTPEIIHOCTEH
COXpaHsIOTC B (haiine oTdgera.

6.4.6 Onpeneaenne a6cONIOTHOH NOTPEIMHOCTH U3MEPEHHUSA NOCTOAHHOIO HATIPSIZKEHUST
HCTOYHHMKOM-U3MEPUTENeM CTATHYECKHUX NapaMeTPOR YHHBEPCAIBHOT0 KaHAA

B Tabnune 6.12 yxa3aHBI yCIOBHBIE 0003HAIEHHIS TECTHPYEMBIX ITapaMeTPORB, KOTOPEIE HCIIOIB3YIOTCS
B OTYETE O pe3yJIbTaTe IIPOBEPKH.

Tabnuia 6.12

Venosaoe obo3naueHne

TecTUpyeMBlii napaMe
pye: pameip TECTUPYEMOrO IapamMeTpa

I/IBMSPGHHG IIOCTOAHHOIC HAUPLDKCHHA KaHAJIBPHBIM H3MCPHTEICM

PMU305 MV
CTaTHYECKUX I1apaMETPOB —

B Tabamie 6.13 yxasaHsl [uanazoHbl H3MEPEHHS BaXPSKCHUS KaHATBHBIM HCTOYHUKOM-H3MEPHTEIEM
CTATHYECKMX IIapaMETPOB M NIPEIelsl AOIycKaeMo abCcoMIOTHON TOrpeITHOCTH.
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Tadomama 6.13

Venoraoe 0603HadeHuE Ilpenensr abcoroTHON
Juanazon
TECTHPYEMOTO IIlapaMeTpa TIOFPEITHOCTH
PMU305_MV ot Munyc 1,5 o + 6,0 B +(0,001-U; + 6 MB)

Ilporpamma, ¢ momomero npudopa Keithley 2400, mocienoBaTensHO, 110 BCeM YHHBEPCAIBHEIM
KaHalaM, 3afla€T Ha BXOJE NPOBEPIEMOr0 HCTOYHHKA-H3MEPHTENS CTATHYECKWX I1apamMeTpOB,
CIeYIOME 3HaYeHN HanpsixeHn Uy B AuanazoHe mo Tadaune 6.12:

- 0% ot mranazona (KpaiHee HHKHEe 3HAYCHHUE);

- 50% ot nuanazona (cpeAHee 3HaUCHHE);

- 100% ot mmana3oHa (KpaliHee BepXEee 3HaUCHHE).

3Ha4yeHns1 aGCOMOTHON MOTPEIHOCTH H3MEPEHHs HAPSDKEH s, BEIMUCIITIOTCA 110 hopMye:

AU =Up—U,, (6) )

rie Up — cpefiHee H3MepeHHoe 3HaUCHUE BapsyKeHs;

Ua —3amarroe npubopom Keithley 2400 BxomHOE HaNIpsDKeHwe.

IlporpaMMa BBIIONHAET CpaBHEHHE MHOIYYEHHBIX IC (opMmyne (6) 3HaueHHH IIOrpemIHOCTEH ¢
HOOIyCKacMEIMH 3HAYCHMAMH, PACCIMTAHHBIMK IIC dopmymam Tabmunsr 6.13. Pe3ynsTaTsl IOBEPKH
CHHTAXOTCS HOJI0KHTENHBIMI, €CIIH 3HAYCHHS a6COMIOTHOH IIOTPEMHOCTH HE IPERBINAIOT IPENEIoB ,
PacCUMTAHHBIX IO BEIp&KEHHAM U3 Tabmuist 6.13.J[anHBle M3MepeHHWN ¥ 3HAYEHWs IOTPEIIHOCTEH
COXPaHIIOTC B (haiine oTdeTa.

6.4.7 Onpenenenne adcoAIOTHOH NOrpeIUHOCTH U3MEPEHUS CHIIBI ITOCTOSTHHOX0 TOKA
UCTOYHHKOM-M3MEPUTEEM CTATHYeCKHX NIapaMeTPOB YHHBEPCATBLHOI0 KaHajia

B Tabmume 6.14 yxazamsl ycioBHbIE OOO3HaUeHMs TECTHPYEMBIX MAPAMETPOB HMCTOYHHKOB-
H3MEpUTENiel, KOTOPEIE HCIIONB3YIOTCA B OTIETE O PE3YJIBTATE IPOBEPKH.

Tabmuna 6.14

" VYenosaoe obc3HaueHne
TecTupyemsiii napamerp
TECTHPYEMOTO Tapamerpa

Vismepenue cuiibl TOKa [x Ha npeneire = 2 MKA PMU305 MI NO 2uA
Wzmepenue cunbl Toka Iy Ha npesene = 20 MkA PMU305 MI N1 20uA
Mameperne cuint Toxa Iy Ha npegeie £ 200 MxA PMU305 MI N2 200uA
M3mepenne cuisl Tokd [ Ha pegene £ 2 MA PMU305 MI N3 2mA
Vzmeperne cuipl ToKa Iy Ha npefnene == 32 MA PMU305 MI N4 32mA

B Tabnmme 6.15 ykasaHBl HpeXeNsl M3MEPEHHS CHNBI TOKA KaHANBHEIM HCTOYHHKOM-H3MEPHTENEM
CTATHIECKUX IIAPaMETPOB ¥ TIPEJIEIH] JOIycKaeMoi abCcomOTHOM IOrpeImHOCTH.

Tabmxmna 6.15

Ycnorroe 0b6o3nageHNE ; Ipenenst abcomOTHOH
TeCTHPYEMOI0 IlapaMeTpa | Hpenen n3veperns IIOrPEHIHOCTH
PMU305_MI N0 _2uA | = 2 MKA £ (0,001-T+20 HA) '
PMU305_MI_N1_20uA =20 MKA £ (0,001-I+60 HA) i
PMU305_MI N2 200uA £ 200 MKA = (0,001-T+ 600 HA)
PMU305_MI_N3 2Ma +2 MA £ (0,001 I+ 6 MKA)
PMU305_MI N4 32mA | =32 MA = (0,001 T, +100 MxA)
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IIporpamma, ¢ moMmormeio npubopa Keithley 2400, mocnenoBarTesibHO, IO BCEM TECTHPYEMEIM KaHaJaM,
3a7a€eT 110 NATh 3HAYEeHHH CHIEI TOKa [ , KOTOpEIe COOTBETCTBYIOT Hadairy auanascHoB u 20%, 50%,
80%, 100% oT KOHKpETHOro fuarazona u3 Tabnunei 6.14:
3naueHHA abCONIOTHOM ITOTPEINHOCTH U3MEPEHHS CHIIBI TOKa KaHANBEBIM H3MEPHTENEM CTaTHYSCKUX
[IapaMeTPOB BEIIUCISIOTCS IIO (hopMyIe:
Al=Ip—1I4, 7

rae Ip — H3MeperHoe cpefiHee 3HaYeHHe CHIIbl TOKa;

1 — 3amarnoe npubopom Keithley 2400 3gayenne CHIIBI TOKA.
IIporpamMma BBIOIONHSET CpaBHEHHE IOMydYeHHBIX 0 ¢opmyne (7) 3HaueHHME DOTpeImHOCTEH C
JIOIYCKaEeMbIME 3HaueHUAMHM, paccCUMTaHHBIME 10 (opMymaM Tabmunsl 6.15. PesympTars! moBepku
CHUHTAIOTCS ITOJIOKATETEHBIMHY, €CITH 3HaYEHNs aDCOMOTHOH IOTPEINHOCTH HE IPEBBIMIAIOT IPEJENoB ,
PacCUMTaHHBIX TO BEIpAKEHHIM U3 Tabmurel 6.15. Jannsie u3Mepenui ¥ 3HAUEHMS NOrpEINHOCTelR
COXpaHsMIOTCA B daiine oTyera.

6.4.8 Onpenenenue a0CONIOTHON NOTPELIHOCTH BOCHPOM3BEJEHUS IOCTOSIHHONO
HANPKEHUST HCTOYHAKOM-H3MEPATEeM CTATHYECKHX IaPaVIETPOB NOOJHITEILHOI0 KaHaNa

B Ttabmume 6.16 yxa3aHsl yciOBHEIE OOO3HaYeHHSA TECTHPYEMBIX IapaMerpoB HCTOYHHKOB-
H3MepUTENel, KOTOPEIE HCIIONB3YIOTCA B OTIETE O PE3YIETATE IPOBEPKIL.

Tabmuma 6.16

. VYenosroe obo3Hagenue
TecTHpyeMBIi IapaMeTp :
TECTHPYEMOT'O DapaMeTpa
Bocnpon3BeieHHe HanpskeHMS KaHanoM Trma [I PMUS5522 FV

B rabmuue 6.17 ykazaHbl AHANa30HB] BOCIIPOM3BEJEHHS IIOCTOSHHOIO HANPSIKEHHS IPOBEPAEMBIME
KaHalaM{ HCTOYHHKA-M3MEPHTEl CTATHYECKHX TIapaMeTpoB M Ipeleinsl AomyckaeMod aGCoMoTHON
HOTPENIHOCTH.

Tabmuna 6.17
VYenoBHoe 0003HaAYCHHEE ITpenens: abcomoTHOM
Jluamazon
TECTHPYEMOTO IapaMeTpa TIOrPEIHOCTH
PMUS5522 FV oT MuHyc 4 no + 12,5 B = (0,001- Ux + 5 MB)

ADCOOTHAs IOIrPEITHOCTs BOCIPOA3BEAEHI YPOBHEH IIOCTOSHEOIO HANPSDKEHHS HCTOUHHKOM-
H3MEPHTENIEM OHpPEefeNAeTCS NpAMBIM H3MEpPEHHEM ¢ TIOMOIIBIO Kanubparopa-MymbTHMETpa
KEITHLEY 2400. Ilorepsiemble YPOBHH COOTBETCTBYIOT HaualbHOH TOYKe, a Tak ke 20%, 50%, 80%
u 100 % or nuanazoHa GopMHupoBaHus 1o Tabn.6.17.

3uaveHrs abCONMIOTHOX IHOTPEIIHOCTH BOCIIPOM3BENECHUS HalpsKEHWS BBEUUCISIOTCS II0
dopmyne:

AU =Up—U,, ¢))

rae Up — m3Mmepernoe npudopom Keithley 2400 3pavenue HanpmKeHUS;

Ua — BOCIIpOM3BOAEMOE 3HAYCHHE HAIIPSIKCHH.

IIporpamMma BBIONEACT CpaBHEHHWE IONY4IeHHBIX IO (opmyne (8) 3madenuil morpemmoctei ¢
JIOIyCKAaeMBIME 3HAUCHHAMM, PACCUMTAHHBIME 10 dopMynaM Tabmuusl 6.17. Pesysistartsl mosepkn
CUMTAFOTCS IIOJIOKUTENBHEIMH, ECIIH 3Ha4eHH a0COMOTHO! HOrpelHOCTH He IPEBRIIIAIOT IIPEHAEIOB ,
PacCUHTAHHBIX IO BEIpAXEHHAM M3 Tabmmiel 6.17./laHHBle M3MepeHuil I 3HAYEHMS IIOTPEITHOCTEH
coxpamsiorcs B daitine oTueTa.

.
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6.4.9 Onpenestenne aGCOMIOTHOI NOTPENIHOCTH BOCIIPOH3BEIeHNS CHIIbI IOCTOSHHOI0 TOXA
HCTOYHHKOM-H3MEPHTEJeM CTATHYECKHX MapaMeTPoB JOMOJHHTEILHOTO KaHAaa

B Tabmure 6.18 ykazaHEl ycnoBHBIE 00O3HAUCHMA TECTHPYEMBIX INapaMETpOB HKCTOYHUKOB-
n3MepuTeneii, KOTOPbIE HCIONB3YIOTCS B OTYETE O Pe3yNbTaTe IPOBEPKH.

Tabmana 6.18

TecTHpyeMbIii TapaveTp YcnoBrOE 0003HAYEHHE

TECTHPYEMOTO apamerpa

BociponsBesieHHe CHIBL TOKa Iy Ha AganasoHe £ 5 MxA PMUS522 FI NO 5uA
Bocnpounssesenue cuisl Toka Iy Ha nuanasone + 20 MkA PMU5522 FI N1 20uA
BocoponsseaeHne cribl Toka I; Ha guanaszone £ 200 MxA PMUS522 FI N2 200uA
BocnponsBesenne cyirs!l Toka Iy Ha qranasoxe £ 2 MA PMUS522 FI N3 2mA
BocnporsBeaerne chlbl TokKa Iy Ha rranasone £ 80 MA PMUS5522 FI N4 80mA

B Tabmune 6.19 ykasaHBl IpefieNsl BOCIPOHM3BENCHWS CHIIBI TOKA H IpPENeNsl JOHMycKaeMoi
abCOMOTHOM OTrPEIIHOCTH.

Tabnuna 6.19

VenoBaoe 0603HaUeHUE i IT IIpemens! abcomoTHOH
penensl BOCIIPOH3BEACHES
TECTHPYEMOI0 IapaMeTpa HOIPEITHOCTH
PMUS5522 FI NO_5uA + 5 MKA = (0,001-I:+5 5A)
PMUS5522_FI N1 _20uA =+ 20 MKA = (0,001-1,+10 =HA)
PMUS5522_FI N2 200uA + 200 MxA + (0,001-Iy+ 100 5A)
PMUS522_FI N3 2mA +=2 MA = (0,001-Ix+ 1 MKA)
PMUS5522 FI N4 80mA + 80 MA % (0,001-1:+30 MxA)

IIporpaMva IOCIEAOBATEIRHO, IO BCEM IIPOBEPSIEMEIM KaHalaM, 3a1aeT ClIeAyIoNHe 3HaueHusI ToKa I, .
JUISE KXKJIOTO TECTHPYEMOTo apaMerpa u3 Tabmaner 6.18:

- KpaiiHee OTpHIATENbHOE 3HAYCHUE;

- HyJIeBOE 3HaUECHYE;

- KpaiiHee IOJI0KATENHHOE 3HAYCHHE,

ITpuGopom Keithley 2400 u3mepsroTces: 3HaYEHNS CHIIBI TOKA Ip ¢ BEIXOJja TECTHPYEMOro Kagasa.
3HaueHns abCOIOTHOM IOTPEMHOCTH BOCIIPOU3BEACHHAS CHIIE! TOKa BEMYUCIITIOTCS IO (hopMyIe:

Al = Ip-Ia, ®

rae Ip — wamepernoe npudopoM Keithley 2400 3Hagenne CHIIEI ToKa,

Ix — BOCHpOM3BOEMOE 3HAYEHUE CHIIBI TOKA.
IIporpamma BEIIONHSET CpaBHEHWE IOMY4EHHEIX IIo GopMmyne (9) 3Hademmit morpemHocTed c
JOIyCKaEMbIMH 3HAYCHMSMHY, paccuuTaHHBMM 110 dopmynam Tabmumpsl 6.19. PesynpraTsl HOBEpKH
CUHTAIOTCS IOJIOAMTENBHEIMHY, €C/IU 3Ha9CHHA a0COMOTHOH IIOTPEeIHOCTH He NPEBLINAlOT HPEeeiIoB ,
PACCUUTAHHBIX IO BBRIPAKCHHMSM M3 Tabmurel 6.19.J][aHHble M3MepeHui M 3HaYeHHS IOTPENIHOCTEH
coxpansioTes B (atine orgera.
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6.4.10 Onpenenenne adcoJIOTHON HOrPEIIHOCTH H3MePEHHSI ITOCTOSTHHOT0 HATPSIKEH S
HCTOYHUKOM-H3MeEPHTe1eM CTATHICCKMX HapaMeTPoB JONOJHHATENBHOr0 KaHaIa

B Tabmune 6.20 ykazaHBI YCIOBHBIE ODO3HAYEHHS TECTHPYEMBIX IapaMETpPOB HCTOYHHKOB-
H3IMEpHUTENe# CTATHYECKHXK TIAapaMeTPOB, KOTOPBIE HCIOMB3YIOTCS B OTYETE 0 PE3YIIHLTATE HPOBEPKH.

Tabmima 6.20
T . Vcnoeroe 0603Hagerme
eCTHPYEMBII mapaMeTp
) TECTHPYEMOT0 IIapameTpa
Vzsmepenne HanpskeHud KaHamoM trna Il PMUS5522 MV

B Tabmune 6.21 ykazaHbl Quana30HbEl H3MEPEHHA HAIPKEHHS K IIPEAeNsl JoIycKaeMol abCcomoTHOM
ITOTPEITHOCTH.

Tabnunma 6.21

Venosroe obo3HadgeHue TIpemener abcomoTHOH
Junanazon
TECTHPYEMOr0 IIapaMeTpa TIOIPeITHOCTH
PMUS5522 MV ot MuHyc 2,7 o+ 11,7 B + (0,001-Ux + 5 MB)

ITporpamma, ynpasngs npmbopoM Keithley 2400, mocimemoBaTensHO, IO BCEM TECTHPYEMBIM
KaHanaMm, 3a8acT CICHYIOIHe 3Ha4ueHWd HampskeHHEH Ua [0 Juana3oHy HaUpsOKeHHs A3 TaOIuIbI
6.20:

- 0% ot pranazoHa (KpaiiHee HHDKHEE 3HAYEHHE);

- 50% ot nmanazoHa (cpejHee 3HaUCHHUE);

- 100% or mumanazona (KpailiHee BepxHee 3HAUCHHE).

3raueHU a0COMIOTHOHN OIPEITHOCTH H3MEPEHHS HAallpsKEHHS BRUUCIIOTCS IO hopMyie:

AU =Up-U,, (10)

rre Up — cpefiEee 3Ha9eHHE H3MEPEHHOI0 HAlPIKEHHS;

Ua — 3anaBaemoe nmpudopom Keithley 2400 3nagenue HanpsoKeHAS.

IIporpaMMa BBIIONHSAET CpaBHEHHE NONY4eHHBIX 1o (opmyne (10) 3HaueHumit morpemsocTedl c
JONYCKAEMbIME 3HAUCHHUAME, PAcCUATAHHBIMU 10 (opMynmam Tabmumsr 6.21. Pe3ynsTaThl moBepkH
CUNTAIOTCSA ITOIOKUTEIBHEIMY, €CIH 3HaYeEHs aOCOMOTHOR MOIPENIHOCTH HE IIPEBHINAIOT IPEEToB ,
PacCUUTaHHBIX IO BRIpaeHWsM k3 Tabnuipl 6.21. Jlagnbie U3MepeHuid ¥ 3na4yenus rnorpemsocTeit
COXpaHsIoTcs B (aiine oTeera.

.

6.4.11 Onpepnenesxe adCOMIOTHON MOTPEHIHOCTH H3MEPEHAS CHIIBI MOCTOSIHHOI'0 TOKA
HCTOYHHKOM-M3MEPHTENeM CTATHIECKIX TapaMeTPOB AONOJHATENLHOr0 KaHaIa

B Tabmune 6.22 ykazaHbl YCIOBHBIE 0003HaYEHNS TECTUPYEMBIX [1apaMeTPOB, KOTOPEIE MCIIONB3YIOTCS
B OTYETE O pe3yibTarTe IPOBEPKH.

Tabnuua 6.22

N YenoBHOe 0bo3HaAUEHHE
Tecrupyemslit rrapamMerp !
TECTHPYEMOro IapaMeTpa

Wzsmepenue cuibl Toka Iy Ha mpenene = 5 MxA PMUS5522 MI NO 5uA )
W3mepenune cuibl Toka Iy Ha npepene = 20 MKA PMUS5522 MI N1 20uA i
HMsmepenwne cuisl Toxa Iy Ha npexnene = 200 MxA PMUS5522 MI N2 200uA
Vsmepenwue cuitsl Toxa Iy Ha mpemene = 2 MA PMUS5522 MI N3 2mA
VizMeperue cunst Toka Iy Ha npenene = §0 MA PMU5522 MI N4 80mA
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B TaﬁJII/II_IG 6.23 YXKa3aHbel NPEICIbl HIMEPCHHA CHMIBI TOKAa HCTOYHHKOM-HM3MEPHICNICM CTATHYCCKHX
napaMEeTpOB K IIPEACIEL ,nonycxcaeMoifx abCOIOTHOH JIOTPETIHOCTH.

Tabnuia 6.23
YcnoBHOe 0603HAYEHHE II IIpenensr abcomoTHO
pelessl H3MEepeHs
TECTHPYEMOT0 IIapaMeTpa ITOTPEITHOCTH
PMU5522 MI NO_SuA + 5 MKA % {0,001-I;+20 HA)
PMUS522 MI_N1_20uA + 20 MKA = (0,001-1,:+30 ®A)
PMUS5522_MI_N2_200uA + 200 MxA = (0,001-I+ 150 =A)
PMUS522 MI N3 2mA £2 MA + (0,001°Ix+ 1,5 MxA)
PMUS5522_MI_N4_80mA + 80 MA % (0,001-I:+50 MxA)

IIporpamma, ¢ momommeio Ipubopa Keithley 2400, riociexorarensHo, 10 BCeM TECTHPYEMBIM KaHalaM,
38[]a€T I10 IIITH 3HAYEHWH CHIBI TOKA In , KOTOpPEIE COOTBETCTRYIOT Hadany auana3zoHor # 20%, 50%,
80%, 100% oT xoHKpeTHOro juarna3cHa u3 Tabmuusl 6.23.
3HaueHns abCOMOTHOH IOTPEITHOCTH W3MEPEHHS CHIBI TOKa HCTOTHHKOM-M3MEPHTENEM CTATHICCKHX
ITapaMeTPOB BEYHUCIBIOTCA 110 hopMyIe:

Al =Tp-1a, (11)

rze Ip — cpenHee H3MEPEHHOE 3HAYCHHEE CHIIB] TOKA;

Ia — 3agaBaemoe npubopom Keithley 2400 3navenme crb! Toka.
IlporpaMma BEIIOJNHAET CpaBHEHHE MONydeHHEIX o ¢opmyne (11) 3HaveHmit morpemmHocTed ¢
ZIONyCKaeMbIMI 3HaUeHHSIMH, PAacCUMTaHHBIME 10 (opMynaM Tabmumel 6.23: Pe3ynsTaTsl HOBEpKM
CUHTAIOTCH TOJIOMKUTEIBHEIMHE, €CIIH 3HAYeHHS aOCOMOTHON IIOIpeIIHOCTH HE NPEBHITAIOT TIPEACIIOR ,
PAacCUMTAHHBIX IO BRIPAXEHWSM #3 Tabnuusl 6.23. JlanHble W3MepeHdd ¥ 3Ha4eHHs OOrpeImHOCTeiH
coxXpaHsIoTCs B daline oTgeTa.

6.4.12 Onpegestenne a0COMIOTHOH NOrpeIIHOCTH BOCIPON3BEXEHUS OCTOSTHHOTO
HaNPSKEHUS A3MEPHTEeNbHBIM HCTOYHHKOM NMHTAHUSA

B Tabmune 6.24 yxazarsl ycioBHSE 0003HaUEHHS TECTHPYEMBIX IapaMeTPOB, KOTOPEIE HCIIONB3YIOTCA
B OTHETE O PERYNBTATE IIPOBEPKH.

Tabmmna 6.24
v VYemoproe 0003HAUEHHE .
TectupyeMblii napamMeTp ‘
TECTHPYEMOTO IapaMerpa
Bocnponspenenue ganpsoxenns Uy DPS5560 FV

B Tabnune 6.25 yxasaHB! AHANa30HE] BOCHPOM3BEACHHS HAUPMIKEHHS HM3MEPHUTEILHBIM HMCTOUHMKOM
IIATAHUS W Ipejielibl KOycKaeMoi abCOMOTHOH IOrPENIHOCTH.

Tabmuna 6.25
YcnoBrOE 0003HaUEHHE IIpexnens! abconzoTHOH
, Jlnanazon
, TECTHPYEMOTO IIapaMerpa HOOIPEIUHOCTH
"DPS5560 FV oT MuHYyC 5,5 o + 14 B | £ (0,001-Uy -+ 10 MB) |

IIporpaMma TOCIENOBATENBHO, U1 BCEX IPOTPAMMHPYEMBIX HCTOYHMKOB IIMTAHMA, 3474€T
CIIEAYIOINNE 3HAaUEHUs BEIXOAHOIO HAIpHKeHU U IO AHaTa3oHy K3 Tabnyie! 6.24:

- 0% ot muanazora (Kpaiiree HIDKHee 3HAUCHMUE);

- 50% ot muamazona (cpeRuee 3HATICHHE);

- 100% ot nuanasoHa (kpaiiHee BepXHee 3HAYEHUE).
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Jna xaxzporo manpsoxesus U, ¢ momompblo upubopa Keithley 2400, msmepsroTces 3HAYeHHS
Hanpsoxesus Up. 3HadeHMs  aOCOMIOTHOH  IIOTPEINHOCTH  BOCHPOHM3BEJEHHS  HAIPSKEHUS
IIpOrpaMMUPYEMBIM HCTOYHAKOM IMTaHUS BEIYHCILIIOTCS 0O opMyIe:

AU =Up-U,, (12)

Tne Up — m3MepenHoe nprbopom Keithley 2400 3ragenne maupsokenus;

Uja — 3aaBaeMoe 3HaUCHAC HAIPSOKEHHS.

IIporpamMMa BBIIONHAET CpaBHEHHE IIONY4eHHBIX Io dopMyne (12) 3HaueHM#t morpemsHocTed ¢
JOTIyCKAaeMBIMH 3HAYEHMAMH, PACCUHTAHHRMM IO (opMmynaMm Tabmmnsl 6.25. Pe3ynpTaTsl IOBEPKH
CUMTAICTCA ITOJTOKHUTEBHEIME, €CIM 3HAYCHUS a0COMOTHON IIOTPEITHOCTH He MIPeBBIHAIOT IPEAEIOB ,
PacCYNTAHHEIX IO BRIpAXKEHHsAM w3 Tabmmuer 6.25. IlagHsie M3MepeHMd M 3HAYCHHS MOrpelmHocTel
coxpassroTes B daiine oTaera.

6.4.13 Onpenenenue a0COMIOTHOMH NOTPENIHOCTH M3MEPEHHS CHILI TOKA M3MEPHTEIbHbIM
HCTOYHUKOM UUTAHHAL

B TaGJIIrIHe 6.26 YKa3ankbl YCHIOBHEIC obo3paYeHHS TECTHPYEMBIX IIapaMETPOB, KOTOPEIC HCIIOIBE3YROTCH
B OTUCTE O PE3YNBTATE NIPOBCPKH.

Tabmuma 6.26

YcaoBHOE 0003HaUeHUE

Tecrupyemstd mapavetp TECTHPYEMOTO TapaMerpa

Yzsmeperue cuiiml Toxa Iy Ha npepene £ 5 MKA DPS5560 MI NO SuA
Yzsmeperwe cunbl Toxa Iy Ha npepene £ 25 MxA DPS5560 MI N1 25uA
Wzmeperue cunrl Toxa Iy Ha pepene £ 250 MkA DPS5560 MI N2 250uA
Wsmepenue crirml Toxa Iy Ha Ipegene + 2,5 MA DPS5560 MI N3 2dotSmA

VsMepenune crisl Toka Iy Ha npenene + 25 MA. DPS5560 MI N4 25mA

Vameperue cuilsl Toka I, Ha npeaene + 400 MA DPS5560 MI N5 400mA

Vizmeperue cuisl Toka I, Ha npeneire + 1200 MA DPS5560 MI N6 1200mA

B Tabmune 6.27 yxasaHEI Ipenensl H3MEPEHHS CHIIBI TOKA M3MEPHTENLHEIM HCTOYHEKOM IHUTAHHSL H
TIPEZETbl JOIyCKaeMoH abCoOMOTHOM IOTPEIHOCTH.

Tabmua 6.27
VYenosHoe 0003HaYeCHHE TTpeze s HaMepeHus IIpenensr abcomoTEOR
TECTHPYEMOTO IapaMeTpa TOrPEITHOCTH
DPS5560_MI_NO_SuA = 5 MKA = (0,001 T 20 HA) |
DPS5560_MIL Ni_250A =25 MKA = (0,001 [ +50 BA) |
DPS5560_MIL N2_250uA = 250 MKA 2 (0,001- L+ 250 HA)
DPS5560_MI N3_2500uA £2,5 A + (0,001 T+ 2,5 MxA)
DPS5560 M1 N4 25mA =25 MA (0,001 [+25 vxA)
DPS5560_ P N5_400mA * ioa‘;;‘&gﬁ f)‘;"_glg’iffﬁ‘i%ﬁ)m £ 00U+ 1S vA)
DPS5560_ FI N6_1200mA | = 12 4 (upm i‘;ﬂ%‘ﬁ?iﬁf HAIPDREHAT | 40,0051, + 4,0 MA) |

Omnpenenenue aGCoOMOTHOR NOIPEITHOCTH M3MEPEHHS CHIABL TOKA TIPOBOJETCA B TPEX TOUKAX KKIOTO
W3 IMAalla30HOB, YKa3aHHEIX B Tabmmie 6.27:

- Kpaliee OTpUIATENFHOE 3HAYEHHE;

- HYJIEBOE 3HAYEHMHE,

- KpaitHee HOMOKUTEIILHOE SHAYCHHE.
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3nagenuss abCOMIOTHOM IIOTPEIIHOCTH W3MEPEHHS CHJBI TOKA  IIPOTPaMMHDPYEMEBIM HCTOYHHKOM
IIHTaHHS BEUACILIIOTCS 10 hopMyIe:

Al =1Ip-la, (13)

rae Ip — cpenHee H3MepeHHOe 3HaYCHHE CHIIBI TOKA;

Ia — opu moBepke Ha npefenax = 5 MKA,% 25 MxA & 250 MxA,=2.5 MA £ 25 MA

samannoe nputopoM Keithley 2400 3navyenue cuisl Toxa,

IIpU TIOBEpKe Ha npemenmax ,+ 400 MA, = 1.2 A,

paccurTanHoe 110 M3MeperHoMy npubopom Keithley 2400 namenuio HaupsoKeHUS Ha OQHOM 13

xarymmex obpasiosoro conpoTtusieHua 0.1 OM (£ 400 MA) mmx 0.01 Om (£ 1.2 A),

KOTOpEIE BIJIOYAIOTCA TIOCIEA0BATEABHO ¢ JOIIOMHHTENEHEIM PE3NCTOPOM HATPY3KH.
IIporpamMMa BBITONHSET CpaBHEHME NOJYYeHHHIX N0 dopmyne (13) 3HaveHHE mOrpelmmHocTed C
TOITYyCKAaeMBEIMH 3HAYCHMAMH, PAaCCUMTAHHEIME IO (QopMynaMm Tabmmupl 6.27. Pesynmeratsl mOBEpKH
CUHATAIOTCS TIOJIOXKHATEIBHBIMHE, €CIM 3HaYeHuUs abCOMOTHON NOIPeINHOCTH He NPEBHINAIOT IPEIeioR ,

PACCYHTAHHEIX IO BHIpaXCHMAM M3 Tabmumei 6.27. JaHHBIe H3MepeHHM W 3HaY9enys HOIPEelIHOCTEl
coxpaHsIoTcs B (ajine oTgera.

6.4.14 Onipegenenre adcoOTHOM MOIPENIHOCTH 33 AHMA YACTOTHI
GyHKOHOBAILHOT0 KOHTPOJIS.

6.4.14.] BeImIONHUTS BEIKIFOYEHHE CTEHAA CIeTYIONTHM 06pa3soM:

- BBIKIIOYATE TymOnep yIpaBleHHs [ojadedl HampsKeHWS OT HCTOYHMKOB  BTOPHYHOTO
SJIEKTPOIIHTAHUS;

- BBIKIIFOWHTH TYMOJNEp CETEBOr0 AEKIPONMTAHML.

6.4.14.2. 3amennts =Ha ajantepe DIB-256-M apmantep 2-ro yporHs R-256-DCA ma aparnrep jus
PYYHOTO H3MEPEHHS THHAMIUeCKuX rapamMerpoB  R-256-ACM (puc.6.4.1).

Pucyrox 6.4.1 Bremmuit By METPOTOTMYIECKOH OCHACTKH JUIS HOBEPKH AMHAMUYECKUX HAPAMETPOB

1 - aganTep UL py9HOTo M3MEPEHNUS MMHAMIIECKHX apaMeTpoB R-256-ACM.
2 —apanrtep DIB-256-ACM.

6.4.14.3 BEmMONHUTE BKIFOYEHHE CTEHAA CIENYIOMUM 06pasoM:
- BKIIOYHTH TYMONED CETEBOrO 3IEKTPOMUTAHUS

- BKJIIOYHUTH TYMGJIGp YIIpaBICHHA nopavei HAIIPDKCHUA OT HCTOYHHKOB BTOPHYIHOIO
SNCKTPOIHUTARHS,
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6.4.14.4 TlomrotoButs Kk pabore uactoroMep KEYSIGHT 53230A B pexuMe W3MepeHHS HacTOTEL,
nojiapacMoif Ha ITepBbIM H3MEpPUTENBHBIA BXOA, HCHIONB3YS HMHCTPYKIMIO IO SKCIUIyaTalHH Ha 5TOT
npudop:

- «Freq Period»

- «Freq»

- «Coupling DC»

- «(Impedance 50 Om»

- «Range 5V»

- «BW Limit Off»

- «Probe None»

6.4.14.5 IlomxmoYuTh K NEPBOMY BXOZY YacTOTOMEpa CHIHaln ¢ pasbéMma «1P10» mnater apanrepa
DIB-256-ACM c nomornsio xabens CHF ACE]1.441329.04 (puc. 6.4.2).

6.4.14.6 3anyctuTh Ha HCIONHEeHEHe cpeny «XperTest», HCIONB3ys pekoMeHAauwu pasgena 2.1
TIPUIIOXEHHE 2.

6.4.14.7 O1kpeTh OKHO IIporpamMMucro mHCTpyMeHTa «FT-17HF TPGy» H 3a0ycTHTE Ha MCHOONHEHUE
BEKTOpPHYIO IocienoBarensrocts 3052Hz.xvd, cneays pekomermanusam paspena 2.2 IIPYVIIOXEHHME 2

Pucynok 6.4.2 Bruemmu#i sug xabens CHF ACEI[.441329.04

6.4.14.8 CuuraTs IOKa3aHMst OTCUETHOTO YCTPOHCTRA YaCTOTOMEPA.
PesynpTaTel IOBEPKH CYUUTAIOTCA IOJOXKHUTEILHBIMH, €CIH H3MEDEHHAs BeIWYHHA HE IPEeBBIIAacT
NpeReNbHBIX 3HAYCHMH, IpHBeleHHbIX B Tabi. 6.28 st wactotsr 3052 I,

6.4.14.9 3arpysuTb Ha ¥WCIONHCHHE BeKTCpHYIC NociemoBaTenbHocTh 100MHz.xvd, cnemys
pexoMernanusM pasgena 2.2 [IPUIJIOXKEHUE 2

6.4.14.10 CauTaTs IOKa3aHHI OTCUETHOTO YCTPOHCTRA YaCTOTOMEDA.
PesynpTaThl IOBEpKM CYUHMTAIOTCS IIOJIOXKHUTENBGHBIMM, ©CIIH H3MEPEHHAY BENMIMHA HE IPEBLINIAET
TIpefebHBIX 3HaUeHnH, IpuBeeHHbIX B Tab. 6.28 ans wactoTel S0 MI 1.

Tabsmna 6.28 TIpenenst fonyckaeMbIX 3HAa4YeHUH YacTOTHI (QYHKIMOHATEHOIO KOHTPOJIS.

" BocnpousBoguMoe MunuMaiIbHO MaxcHuMansHO

i 3HAUCHHUE JaCTOTHI JOIyCTHMO. JIOIYCTHMOE

! 3HAYCHHE 3HauYeHKe
3052 T 3048,948 'y 3055,052 I’y
100 MI'n v 99900000 I'y 100100000 I'n
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6.4.15 Onpenenenne QIHTeNLHOCTH (PPOHTA M cpe3a IePENafioB CHIHAJIOB ApaiiBepa

6.4.15.1 3amycTHTs Ha MCIIONHEHUE, eclIM BeoOxomuMo, cpeny «Xperlest», HCIIONB2YS PEKOMEHIAITUY
paszena 2.1 ITPMJIOXEHUE 2.

6.4.15.2 OTKpEITh, €cim HeoOX0QuMO, OKHO IporpamMMHore wnHCcTpyMeHTa «FT-17HF TPG» u
3arpY3WTh Ha WCIONHEHHE BEKTOPHYIO IocienoBarensHocTh Infinite loop TO 20ns.xvd, crnemys
pexoMmenganusy paspena 2.2 ITPAJIOXEHUE 2

6.4.15.3 TloaroroBute X pabore uacrtoromep KEYSIGHT 53230A B pexxmMe uzMepeHus (GpoHTa H
cpesa CHIHalla, [OJAaBaeMOrO Ha TIEPBHIH M3MEpPHTENBHBIM BXOHN, HCHONE3YA MHCIPYKIHIO IIO
IKCIIIYaTaldy Ha 3TOT mpudop:

«Coupling DC»; «Impedance 50 Om»; «Range 5V»; «BW Limit Off»

«Probe Nonew; - «Time Intervaly; «Edge Rise.

«Low Level» = +300 mV (20 % ycTaHOBUBIIErO YpOBHS OT JENCHUA CHTHANA ApaiiBepa aMILIATYHOH
3B, memmrenem 1:2, 0Opa3oBaHHBIM BBIXOAHBIM CONpPOTHBIEHMEM HpaitBepa — 50 OM @ BXORHBIM
COIIPOTHBICHHEM JacToToMepa — 50 Om).

«Upper Levely» = +1200 mV(80 % ycraHoBWBIIEro YpPOBHS OT JIENEHWS CHIHajua JpaiiBepa
amromtyzioi 3B, memurenem 1:2, o6pa3oBaHHEIM BEIXOZHBIM COIpPOTHBIEHHeM Apaliepa — 50 OM u
BXOJHEIM COIIPOTHBIICHHEM JacToToMepa — 50 Om).

«NoiseRe] Offy

6.4.15.4 C momompio kadenss CHF ACE]/[.441329.0 nopxirouaTs Ha IEpBBEA BXOJ 9acTOTOMEpa
KEYSIGHT 53230A, curnan c passéMa «1P10» amanrepa DIB-256-ACM .

6.4.15.5 VsMepuTh IIXTENBHOCTD (POHTA Ilepenana ApaiiBepa B pexuMe 4acToToMepa
«Edge Risey, a mmTensHoCTh cpesa - «Edge Faily. Pe3ynsTaThl IOBEpKH CUHTAIOTCS MOJIOKATEIEHEIMIE
€CIIH ITOKa3aHUs JaCTOTOMEPA He IIPEBBIIA0T 3 HC.

6.4.15.6 TIposectn neiicTBus o MeToAMKe IL.II. 6.4.15.4 1 6.4.15.5 pist OCTaNpHBIX KaHAIOB JpaiBepOB
(MapkupoBKa pa3zséMoB agantepa DIB-256-ACM npusenena B Tabmune 6.28).

Tabmna 6.29
Howmep nnatsl MapKEpoRKa pazbEMOB

1P10-1P17 1P50-1P57

1 1P20-1P27 1P60-1P67
1P30-1P37 1P70-1P77

1P40-1P47 1P80-1P87

2P10-2P17 2P50-2P57

2 2P20-2P27 2P60-2P67
2P30-2P37 2P70-2P77

2P40-2P47 2P80-2P87

3P10-3P17 3P50-3P57

3 3P20-3P27 3P60-3P67

: 3P30-3P37 3P70-3P77
| 3P40-3P47 3P80-3P87
* 4P10-4P17 4P50-4P57
4 4P20-4P27 4P60-4P67
4P30-4P37 4P70-4P77

4P40-4P47 4P80-4P87
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6.4.16 OnpeneseHne a0COJIOTHOH MOrPEIIHOCTH (HOPMUPOBAHMS AIATEALHOCTH HMILYJibCa
IpaliBepaMu

6.4.16.1 TloaroToBuTs k padbore uwactoTtomMep KEYSIGHT 53230A B pexuMe m3MmepeHus (posTa M
cpesa CHrHaja, MOJABAEMOro Ha IepBEI HW3MEPHTENBHBI BXOX, WCIIONB3YS HHCTPYKIMIO IO
3KCILTYaTallM{ Ha 3TOT npubop:

«Coupling DC»; «Impedance 50 Ompy; «Range 5V»; «BW Limit Off»; «Probe Noney,

«NoiseRej Off»; «Time Interval»; «Pulse Width»; «Auto Level On»; «Level» 50 % .

6.4.16.2 3amycTHTh Ha HCIOJHEHUE, eclIH Heobxomumo, cpenly «XperTest», HCIOMB3yd PEKOMEHIAINY
paspena 2.1 ITPUIIOXKEHME 2.

6.4.16.3 OrxperTh, eciM HeoOXOAHMO, OKHO IporpaMMHoro uucrpymenta «FT-17HF TPG» m
3arpy3HTh Ha HMCIONHEHHE BEKTOPHYIO IIociemoBarembHocts 10_10ns.xvd, ciemys pexoMeBIamusM
pasnena 2.2 TIPUJIOXKEHME 2.

6.4.16.4 Tlogximoyars Ha mepBhid Bxox wacroToMepa KEYSIGHT 53230A, ¢ momomsio kabens CHF
ACEJT.441329.0 curHan ¢ passéma «1P10» amanrepa DIB-256-ACM.

6.4.16.5 CumrTarh moKazaHUS OTCIETHOIO YCTPOHCTBA YacTOTOMEDA.
PesyneTaTEl NOBEpKHM CUMTAIOTCS IONOXHWTENBHBIMH ECIIM IIOKa3aHWs JacTOTOMEpa HE HpEBRIUAIOT
HpEeNelIoB, yKa3aHHeX B Tabmane 6.30 g uMiyiasca quuTensHoCcTEIC 10 He.

Tabmuna 6.30 TIpegenst HonycKaeMbIX 3HAYCHUH AIWTENEHOCTH UMITYJIBCOB JipaitBepamMu

J[IHTenBHOCTH MupumansHe AOIYCTAMOE MaxciManbHO FOIIYCTHMOE
HMITyIbCa 3HAYEHHUE 3HAYEHHE
10 He 9.490 HC ) 10.510 me
163.8 Mxc 163.636 MKC 163.964 Mxc

6.4.16.6 TIporecTr peficTBHst IO METORWKe ILIL. 6.4.16.3 — 6.4.16.5 anst omnpepeneHns: abCOJFOTHOH
TIOTPEIIHOCTH (POPMHPOBAHHS HMILYJIbCAa MIHTEILHOCTBIO 163.8 MKC, 3aIIycTHB Ha HCHOMHEHHE
BEKTOPHYIO TIOCHIE{0BATENEHOCTE U3 (haitna T_163_8us.xvd.

6.4.17 Onpegenenne BpeMeHu OTIepPeKEHHSI H 3aNa3A6IBaHIsI GPOHTA M CPe3a HMIYJIbCa
JpaWiBepoB

6.4.17.1 3amycTuTh Ha HCIONHEHHKE, €CIH HeoOxoauMo, cpeny «XperTest», HCIIONE3YA PEKOMEHAAIIHM
paszena 2.1 ITPYJIOXEHHUE 2.

6.4.17.2 Orxpeirs, ecim He0OXOAEMO, OKHO mnporpamMvHOro mucrtpymenta «FT-17HF TPG» u
3arpy3uTe Ha HCIOIHEHHE BEKTOPHYIO IociemoBaTensHocTh Infinite loop TO 20ns.xvd, cmemys
pexoMeHganusaM pazzgena 2.2 IIPUITOXEHUE 2.

6.4.17.3 Ilogrorosurk k pabore uacroroMep KEYSIGHT 53230A B pexnMe H3MepeHHS HHTepBajia
BPEMEHH, I YEro BBHINOIHATE CHEAYIOMMHE YCTAHOBKH [t IIEPBOTO BXOMA, MCIONB3YS MHCTPYKIIHIO
TI0 3KCIUTyaTaIiH Ha 3TOT npubop:

«Coupling DC»; «Impedance 50 Omy»; «Range 5V»; «Auto Level On»; «Level % 50%b»;

«Slope Pos» (dporT mmuynbca); «NoiseRej Offn; «BW Limit Off»; «Probe Noney.

BEOIONHUTE aHANOIMYHBIE YCTAHOBKH MM BTOPOIO BXOAa WACTOTOMEPA., Y CTAHOBHTH DENHEM
u3Meperns « Time Intervaly.
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6.4.17.4 Tlogxmouuts Bxox Nel wactoromepa KEYSIGHT 53230A, ucnonssys xabens

CHF ACE]1.44 1329.04 x paszpémy «1P10» amantepa DIB-256-ACM Ha xoTOpbIf BHIBEEH CHUTHAI
IpafiBepa HyJAeBOro KaHaya. YPOBEHB, COOTBETCIBYIOIHE 50% 0T ycTanoBMBIIETrOcs 3HAYEHUS Ha
(QpOHT M cpe3e 3TOro curHana OyXer HCIIONB30BATHCS KaK HAYAIO OTCYETA I OIIpEeelleHHS
abCOIIOTHOM OTPEITHOCTH 3a/IaHHsL IIOJOMKEHIA [IEPEHafioB CHIHAIOB ApaifBepOB 110 BPEMEHH.

6.4.17.5 OnpenenuTs BpeMs ONEPEXEHMA M 3anasfblBaHMd QpOHTa MMOyNkca IpalBEpoB, IS UEro
ClIefyeT IOCIEeAOoBaTeNbEO IIOAKIIIOYATh Ha BTOpoH Bxoh JactoTtoMepa KEYSIGHT 53230A cursans! ¢
passémor amanrepa DIB-256-ACM (tabnuma 6.29) nd BceX HMEIOIUXCS B CTEHZE KaHAJOB
HOpaifeepoB. Pe3ynbraTsl HOBEpKH CUMTAIOTCH IONOXKUTENRHBIMH €CHM HOKa3aHWd dYacToToMepa He
BEIXOJISIT 33 TPAHHMIBL IOMYCTUMBIX 3Hauerui + 800 mc.

6.4.17.6. IlpoBectu nedcTRua mo Meromuke H. 6.4.17.4 Hns ompenencHHS BpeMs ONEPEXKEHHS H
3aMasAbIBAHMS cpes3a UMITyIhca ApaiBepoB, IpeBapHTEIbHO U3MeHUB yeranoBky «Slope ¢ «Pos» na
«Negy» I KKIOro BXOAA JaCTOTOMEpa.

6.4.18 Onpegenenne BpeMeHHU oNeperKeHN M 3aN1a3AbIBAHUS cTpofa KOMIAPATOPOB

6.4.18.1 3anycTHTh Ha HCIIOIHEEHE, SCIIH HEoGXOIIMO, cpeny «XperTest», HCIIONB3YS PEKOMEHIAINHA
paznena 2.1 ITPMJIOXKEHHUE 2.

6.4.18.2 B riaBHOM OKHE IpOrpaMMbI KITHKHYTE IYHKT CHCTEMHOTO MEHIO «AHCTPYMEHTEI», 4 3aTeM B
BEINAAAIONIEM CIIHUCKE KIMKEYTh ToAnyHKT «FT-17HF Timingy .

ming;

' SN:  Ci000017378D0801
' Mnamt:  [TOR {Qosepxa | Kanubpoaxa |

2+ - [TapameTps) BENOMHEHUA NATTEPHA Cramena:
. 1 T, He: am Vimn Wi, Makc.  Pasmax
] e am Gl
| ViH, B: 3 » : 0.000 0.000 0.60
: VOH.B _2__2_5.___._ . | Finish 0.008 0.000 0.000
Emrvua wsmepenna sanepek - B Tod o000 | 0o0C | 0800
© Hamocexynaa () Buviapran VoL, B: 075

4
i
| 3 o o Tt
|
;

[ WsrepenHoe spemn RTD: @ Hauano 73 OxoHuamue
; 0 1 T2 3 4 5 5 7
I;; » 1.1, BiLe 6,000 0.000 0.000 0.00D 0.000 0.006 0.000
B 12.] 0.000 {000 0.000 0.000 0.00D 0.000 0.000 0.000
) 13.| 2.000 0.000 0.000 0.000 0.000 0.000 0,000 0.000
! 14,1 8.000 0.000 0.008 D.000 0.000 0.000 1.000 0.Ge0
| 1.5.1 0.000 .000 0,008 0,000 0.000 0.000 0.000 0.600
1.6.1 0.008 0.000 0.008 0.000 D.002 o000 0.000 0.000
i 1.7.[ 0.0m 0.000 0.000 0.000 D.000 0.000 2.000 0.000 \
i 18.] 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 ]
i:

; Hacrpoiixfn kanuGposkn ‘ALL' npumeness |

Puc. 6.4.3 Bua oxna nporpamMMHuoro uactpymerta «FT-17HF Timing».
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6.4.18.3 B otkpemBmeMcs OKHe mporpamMeoro uucrpymenta «FT-17HF Timing» KIMKHYTE JeBOH
KIaBHmie MBIIKH 3axnanky «Ilosepkay (mos.1, prc.6.4.3).

6.4.18.4 B oxae «Ilosepkan (prc.6.4.4) nporpammuoro nHcTpymMerTa «FT-17HF Timing» xiukHyTh
JI€BOH KNIaBHINEH MBIIIKH 3J€MEHT BEIGopa «3arpy3uTs Hactpolixu TDC u3 daiinan(uos.1, puc.6.4.4).

6.4.18.5 KiauKeyTh N€BOM KiIaBUIIeH MBIIKH HKOHKY (1103.3, puc.6.4.4). B cTanzapTHOM JHAIOTOBOM
OKHE OTKpBITHs (aitnoB BEIOpaTs daiti ¢ monpaBkaMy, KOTOPELA MMEET YHHKAIBHOE KM JUIs
KOBKPETHOTO CTeHza ¥ pacmupenue tdr. daitn nocTaBsLeTCs B COCTABE KOMIIIEXTA IPOrPaMMHOIO
ofbecrneyenys CTEHIA.

6.4.18.6 Kiukmyts jeBoi xiasuiued Mbmuku sneMeHT Bribopa «[Ipmmenuts TDR x TDCw(mos.2,
puc.6.4.4).

| g FT-17THF Timiing, nnar2, LIK:0:2A04, [1/1Y:0080D, TTE0:8008 o B )
\ SN: C1000017378D0801 :
, Twamr [TpR | flosepra |Kamabposal '
‘ Donyck cnesa Comparelow,nc: 350 MapameTpsl BLINONHERUR NaTTepHA Donycx cnpasa CompareHigh, ne: 136
; TO, e 480 !
¢ Kanansl, He npowaatme nposepKy: Kawanst, He npowe nume nposepicy: !
g VIH. B: 3

VOH, B: 225

/@ TNMpumermta TDR Kk TDC

2509_vzpp_tde

t

! ——
! 1 VoL, B: 225

i

f Zarpysuts HacTpoiiu TOC us paitna 3
i

¥

i
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i

i

; [_Em&poaepnm ] [ &3 Haitm l
( 4
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i
i
: 8] i
; Iy
! I7d

Bce kaHanb! YCREWHO NACLLL NOBEPKY ¥ I f

Puc.6.4.4 Bun oxua «[losepkay nporpammeoro uactpymenTta «FT-17HF Timingy.

6.4.18.7 KsamxuyTh neBoit KIIapKIIeit MBIIKE TporpaMMHayro KHONIKY «IIpoBepuTh»(1103.4, prc.6.4.4).
IIporpamMa aBTOMAaTHYECKH OIIPENENMT BpeMs ONEPEKESHHSI W 3ala3fblBaHHA cTpoba KoMIapaTopos,
IyTEM BBIIONHEHMS BEKTOPHOM IIOCNEAOBATENFHOCTH CHIELHANBHOrO BHZA. Pe3yibTaThl IIOBEPKH
CUHTAIOTCS ITONIOKUTENEHBIME, ECIIH B CTPOKE COCTOSHHS oxHa «IloBepxan

IOCe 3aBepINeHHs, TOosSBseTcs coobmeHre «Bce KaHaubl YCNEITHO IPONDTH HOBEPKY»{103.5,
puc.6.4.4).

| FT-17MII-2017 | FT-17HF-768, FT-17DT-256. Metomuka nosepky. 01.02.2017 | cp. 25 m3 31 |




7 OOOPMJIEHHME PE3YJILTATOB IIOBEPKHA

7.1 Ilporoxon nopepku

ITo 3aseprrensy onepaiii oBepKH O(QOPMILIETCS IIPOTOKOI JIOBEPKH B IIPOU3BOJIEHOR (opMe ¢
YKa3aHHeM CHEXYIOHX CBeNeHRN:

- IIOJIHOE HAMMEHOBAHAE AKKPEAUTOBAaHHOH Ha IIpaBo IIOBEPKH OpraHu3alHy;

- HOMEp U JjaTa IIPOTOKONA IOBEPKH

- HANMEHOBaHue 1 0603HaYeHNE IIOREPEHHEOIO CPEACTBA H3MEPEHAS

- 3aBOJICKO# (cepHmitHbIA) HOMED;

- 000o3HaueHNe JOKYMEHTA, II0 KOTOPOMY BEIIIOJIHEHA IIOBEPKA;

- HAaUMEHOBaHus, 0003HaueHMs ¥ 3aBOJICKHe (CepHiHEIE) HOMEpa UCIIOIE30BaHHEIX IIPH TIOBEPKE
CpEeZICTB H3MEpPeHNLH, CBEICHUA 00 HX MocieHell IoBepKe;

- TEMIIEPATYpPa U BJIAXKHOCTE B IOMEIUCHNUH;

- (haMHNIMs U, TIPOBOAUBINETO TIOBEPKY;

- PE3YJILTATH OLPEAEICHHsl METPOIIOTHIECKHAX XapakTepUCTHK 110 (hopme Tabimn paszgena 7
HACTOSINETO JIOKYMEHTA.

Honyckaercs He 0GOpMIILT IPOTOKON ITOBEPKH OTACIBHEIM JOKYMEHTOM, 2 Pe3yIIETATH TOBEPKH
(MeTponorugecKye XapakTepHCTHKM) YKa3aTh Ha 000pOTHOM CTOpOHE CBUAETENHCTRA O IIOBEPKE B
cooTBeTcTBHHE ¢ [Iprkazom MurnpomTopra Poccuu Ne 1815 or 02.07.2015 .

7.2 CBHII&TCJILCTBO 0 MOBEPKE H 3HAK NTOBEPKH

ITpy TDONOXUTENBHEIX pPE3yNbTaTaX IOBEPKH BEIXACTCS CBUIETEIHCTBO O TOBEPKE M HAHOCHTCH
3HAK MOBEPKH B cooTBeTcTBRH ¢ [Ipmkazom Murnpomropra Poccuu Ne 1815 or 02.07.2015 1.

7.3 M3Bemenye 0 HeMPUATOTHOCTH

Ilpm OTpHIaTENBHBIX PE3yNbTaTaX IOBEPKH, BEIBICHHEIX IIPH BHEIIHEM OCMOTPE,. OIpoOOBaHHR
YWIM BLIIOJHEHUK Olepanuil IOBEPKH, BBIZAETCS H3BEUICHHE O HEIPHIOXHOCTH B COOTBETCTBHU C
IIpuxazom MunnpomTopra Poccru Ne 1815 or 02.07.2015 1.
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NNTPHJIOXKEHHAE 1.
YcraHoBKa apaiieepa aganrepa USB-COM TRENDNET TU-S9.

3,
ey

Pucysok 1.1 Bremmwmii Bug agantepa USB-COM TRENDNET TU-S9, xoTopsrit
HCIIONEB3YeTCs I IOAKIIOYeHHS HCTOUHMKa-n3Mepurent Keithiey 2400 x xommsiotepy.

1.1 JIng A@CTaHITMOHHOIO IporpaMMHOro yupasinerus npubopoM Keithley 2400
Ha KOMIIBIOTEpe HeoOX0AHMO YCTaHOBUTE Apaiiep amantepa USB-COM TRENDNET TU-S9.
Bcee meobxomumele st store ¢aiiner cobpansl B manke «C:\XperTest\FT17Mini\ Jpaiisep xaGens
USB-RS8232 TU-S9».
JelcTBrs 110 YCTAaHOBKE Apaiteepa.
1. 3amycTuts daiin setup.exe.
2. Tlocne mosBieHms oxHa (pHC. 1.2) Hy»XHO IepeMECTHTb Kypcop B 00NacTh MPOrpaMMHON KHOIKH
«Next» ¥ HaXXaTh H OTIYCTHTH(KIAKHYTH) JIGBYIO KIABHIITY MBHIIH.
3. Ha6momares 3a XOZOM BEIIONHEHHWS YCTAHOBKH. A IIOCHE IOSBICHHS AHATOTOBOIO OKHA,
TIOKAa3aHHOTO Ha pHCyHKe 1.3, KIHKHYTh JIE€BOH XIaBUIIEH MBIIIKE HPOTPaMMHYIO KHOIKY
«Finish».
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 PL-2303 Driver Installer Progra;’l—

—

Welcome to the InstaliShield Wizard for PL-2303
USB-to-Serial

The InstallShield Wizard will install PL-2303 USB-to-Setial
on your computer. To continue, click Next.

|
|
[

[ <Back [f Newt>

i [ Cance] |

Pucynox 1..2 Bup okHa nporpaMMbI-HHCTAIUIITOPA Tepe/l HadaloM yCTaHOBKH

IOpaiisepa.

' PL-2303 Driver Installer Program

InstallShield Wizard Complete

The InstallShield Wizard has successfully installed PL-2303
USB-to-Seiial. Click Finish to exit the wizard.

| _<Back

—

Fish § [ Cancel |

Prcynox 1.3 Bup oxra nporpamMMsl HHCTAIIIATOpA II0CIE 3aBEPIICHUS YCTaHOBKH
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INPHAJIOXKEHHE 2

2.1 3amyck cpensr BeimojgHeHHs XperTest 1 aBTOPH3ANHA B PEKUMe aJIMIAHNCTPATODa
2.1.1 3amycTHTh DporpaMMy IO APJABIKY Ha pabouem cTole ¢ Haxkarol kiasumeit «SHIFT».

2.1.2 HaGmopaTs nosiBiieHye OKHa uueHTHHKanuy B cpefe Xperlest (puc.2.1.1). Y6eaurses, uto B
none «llonp3oBazensy yKazaHO «AIMMHHCTPATOp», a Hosie «IIpeInpHsTHE» He SBAAETCH ILyCTHIM.
Ecnu 310 none uMeeT BUA, Kak I0Ka3aHo Ha puc.2.1.1, clexyeT KIHKHYTH 31eMeHT BEIOOpa B MpaBoi
gacty noist «llpennpuiarney, 1 B3 BEIIATAIOMEr0 CIIHCKA BEIOPATE MO00e M3 HMEIONUXCH TaM HMEH.

2.1.3 C nmoMompro KiIaBHATYpHI 3aHECTH B NoNe «[1apoiby Ko orpaHrye st JOCTYIA.

Korxpernoe 3HaucHME KOZa CIEHYeT NPEHBapHTENBHO Y3HATH ¥ CHEIHANMCTa, OOCHYKHBAIOETO
CTEH/.

kﬁ:ﬁ Waestudukaunn s XperTest @ |

owsarsnum AT ans BT NE S T

MNonssosatens:  AgMuHucTpatop

Papony; [T -l f

Tpeanpunme: .

' BanomMHUTS MeHs

| flowam | [ X ometoms |

s
o

Puc. 2.1.1 — Bun oksa upentadukanua XperTest

2.1.4 Haxxats xHONKY «IIpHHATEY.

2.1.5 Habmomats nosBieExe TIaBHOro okxa nporpammel «CpenaXperTesty.
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2.2 3anyck uHcTpymenTa «FT17-HF TPGy, 3arpy3ka ¢aiijia TeCTOBBIX BEKTOPOB H 3allycK €ro
HA HCIIOJIHEeHHe

2.2.1 3arpy3uts Ha ucnionHenue cpeny Xperlest mo metoquke m.2.1 Ilpunoxenus 2.

222 B oTxkpeBoieMcsS IJIaBHOM OKHE IIpOrpaMMbl  KIMKHYTH IYHKT CHCTEMHOTO MEHIO
«IHCTpYMEHTEL®, & »3aTeM B BEIIAJAIOMIeM CIHCKE KIUKHYTh ToaxyBKT «FT-17HF TPG» (puc.2.2.1)
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Puc.2.2.1. Bup Brmagaromero MeHO «/HCTpyMEHTEL TTTABHOTO OKHA cpefnl XperTest

2.2.3 Habmopars noseinerne okea «F1-17HEF TPG» (puc. 2.2:2).
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Puc. 2.2.2 Bun oxna macTpyM™MenTa «FT-17HF TPG»
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2.2.4 KimkayTs B300paKeHye IporpaMMHoit KHonk: «xvd» (1os.1, puc. 2.2.2).

2.2.5 B OTKpBIBIIEMCS CTAaHJAPTHOM J[JHANOrOBOM OKHe BEIOpaTh (aiim BEeKTOpOB, MM KOTOpOTO
yKa3aHO B METOHUKE BEIIONHAEMOrO IIyHKTA.

2.2.6 KivKayTh KHOUKY «3anucars» (1103.2, puc.2.2.2).

2.2.7 CxonHpoBaTh COAEPKHMOE TIOJIA PEeNaKTHPOBaHHUS «Aznpec crapra» (nos.l, pme.2.2.3) B mone
penaKTHpoBaHus «Apec Iepexoja» (1o3.2, puc.2.2.3) W ¢ IOMOINBIO JEBOH KIABHINY MBIIKH
YCTAHOBUTH COCTOSIHEE CISAYIOIUX epermouarenei (puc.2.2.3):

«OcranoB npu Opaxe» - He BEIOpaH
«QCcTaHOB IIPH IIYCTOM BEKTOpPEY - BhiGpan
«Pazpemenue nepexona JCpuA» - Beibpan

«Paspemenre nepexona JCpuB» - BeiOpaH.

¥npasnetme 111
OcTaHos npy Spaxe

QcTaHos NpY [YCToM BEKTope
Paspewetme nepexona JCpuA
Paspewetie nepexopa JCpuB

Agpec ctapta, h: 4000010
Agpec nepexopa, h:  GDDEGID 4)
TalhmayT noucia: 1]

Puc. 2.2.3 ®parmenT oxna nEerpymenTa «FT-17HF TPG»

2.2.8 3anmycTHTh Ha HCIOJHEHHE BEKTOPHYIO IIOCIEAOBATENFHOCTD, KIHMKHYB JeBOH KIaBRHINel MEBIIKH
n3o6paxkenue nporpaMmuoi kHonkE « CtapT» (1o3. 3, puc.2.2.3).
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