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Hacrosmas MeToanka moBepku pacipocTpaHseTcs Ha TeHepaTopsl uMITys1scoB PSPL2600C
(mariee — reHepaTophI), H3roTaBIMBacMble Kommanueii “Tektronix, Inc.”, CIIIA, i yCTaHaBJIUBAET
METO/EI M CPEICTBA UX ITOBEPKH.

MuTepBan Mexny nosepkamu — 1 rog.

1 OIIEPAIIUHA ITOBEPKH
1.1 Tlpu poBeeHUH OBEPKH JOKHEL GBITH BBIIONHEHE! ONEPALIHY, yKa3aHHbIE B Tabmume | .

Tabmuna 1 — Onepanuu noBepku

Homep IIpoBenenune onepaiuu
HanmMenoBanue onepaiyu IIyHKTa IIPH NIOBEPKE
METOJUKYU IIEPBHYHOMI MIEPHOJUYECKON
BHewrnuii 0cMOTp U OJATOTOBKA K MMOBEPKE 6 Ja Ja
Omnpo6opanue 7.1 na na
ITpoBepka quana3oHa aMIUIATYAB! HAIPSKCHAS 79 na na
BBIXOJHBIX HMIIYIBCOB
ITpoBepka muanazoHa JIMTENLHOCTH BBIXOIHBIX 73 1 na
HMILYJIECOB
OnpeneneHne MUTENEHOCTH (POHTOB BBIXOIHBIX 74 1 2
HMILYJIbCOB
Omnpenenenue mapaMeTpoB HCKaXEHHMI BBIXOIHBIX 75 1 1
HMILYJIECOB
[IpoBepka aMITUTY B! HANPSDKEHHS U BpEMEHH 76 na na
38JICPXKKH TPUITEPOB BEIXOA

1.2 Bcnn noBepsiemblii renepaTop HCIONMB3YeTCs B ONPEIEEHHBIX PEXUMAX, TT0 3aIIPOCY
TI0JIE30BATEIL IIOBEPKA MOXKET OBITH IIPOBEIEHA B ITHX PEXHMAX, IPH ITOM JOJDKHA OBITH CAENaHa
COOTBETCTBYIOLIAS 3alIUCh B CBUIETENBCTBE O MIOBEPKE.

2 CPEJCTBA IIOBEPKH

2.1 PexomenmyeTcs IPUMEHSTH CPECTBA TOBEPKH, YKa3aHHbIE B Ta0HIe 2.
Homyckaerca IPEMEHATH JPYrHe aHAIOTHYHBIE CPENCTBA IOBEPKH, 00CCICUHBAIOIIHE
OIPE/ICIICHAE METPOJIOTHYECKHUX XapaKTEPUCTUK IIOBEPSAEMBIX TeHEPATOPOB ¢ TPeOyEMO TOUHOCTBIO.

2.2 Cpezica IOBEPKH JIOJDKHEI GBITH MCIIPAaBHEL, CPENCTBA H3MEPEHHH TOBEPEHBI H HMETh
JOKyMEHTBHI O TOBEpPKE.

Tabmana 2 — Cpencrsa mosepku

No HaumeHoBanmE I}IIOI:’I[(GTI; PexomeHryeMbIi THII Cpe/ICTBa IIOBEPKH,
B CpE/CTBA OBEPKH Me%]o JHKH PEruCTpalMOHHBIH HOMEp peectpa
CPEJCTBA U3MEPEHMUI
1 | Ocummrorpad 71-78 Ocummiorpad nudposoit Tektronix DPO7254C;

per. Ne 53104-13

I'enepaTop CHTHAIOB CIIOXKHOM GOPMBI €O

2 | 'eHeparop UMIyILCOB 7.5 CBEPXHH3KHM ypOBHEM HMcKaxkeHuit Stanford
Research Systems DS360; per. Ne 45344-10
BCIIOMOT'ATEJIBHBIE CPEIICTBA 1 AKCECCYAPHI

Atrenroarop 20 +0.5 dB 7.2-7.8 | ArtenroaTop koakcuaibHbI Agilent §491B-020

Kabenr coenMHUTETBHBIH
BNC(m-m). 2 mi. 72-178 -

Apantep SMA(m)-N(f) 72-17.8 -
Agpantep N(m)-BNC(f) 72-78 -

(W[ N |-
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3 TPEBOBAHMUSI K KBAJIM®UKALIMU ITOBEPUTEJENA
K mpoBesieHHIO IOBEPKH IOMYCKAIOTCS JIMIA C BHICIIMM HJIH CpeJHETEXHHYECKHM 00pazoBaHHeM,
HMEIOIINE NPAKTHIECKHI OIBIT B 00IAaCTH PaJHOTEXHHYECKUX M3MEPEHHMI.

4 TPEBOBAHUS BE3OIIACHOCTH

4.1 Ilpn mpoBeIeHUM MIOBEPKH JOJDKHBI OBITH COOIONEHEI TpeOOBaHKs 6E30IaCHOCTH B
cootsercTBud ¢ ['OCT 12.3.019-80.

4.2 Bo usbexanue HeCYaCTHOTO CITydasi M UIS IIpe/IyIpeXKIeHUs TOBPEXKACHHS TeHEPaTOpa
HEe0OX0MMO 0O€CIIEYHTh BHIIOIHEHHE CIIEAYIOMINX TPeOOBaHMIA:

- [IOICOSIMHEHHE T€HEPATOPa K CETH JOJDKHO MTPOU3BOAUTEC ¢ IOMOILLIO CETEBOro Kabelis 13
KOMILIEKTa TeHepaTopa;

- 3a3CMJICHHE I'eHEpaTopa M CPEACTB IOBEPKHU JOJDKHO MPOU3BOAUTHCS IIOCPEICTBOM
3a3¢MILIONINX KOHTAKTOB CETEBRIX Kabeeil;

- IPUCOCTMHEHUSI TeHEPATOpa M 000PYI0BAHMS CIEAYET BBIIOIHATE IPH OTKIIOYEHHBIX BXOAaX 1
BBIXOJIaX (OTCYTCTBUH HAIPSHKEHHUS HA pa3beMax);

- 3anpernaercs paboTaTh C TeHEPATOPOM IMIPH CHATHIX KPHIIKAX KM IAaHEIIX,

- 3anpemaeTcs paboTaTh ¢ TEHEPATOPOM B YCIIOBHAX TEMIIEPATYPHI H BIAXKHOCTH, BEIXOISIIHX 3a
Ipeziesbl pabovero AMana3oHa, a TakxkKe IPH HATHYAH B BO3AYX€E B3PhIBOONACHBIX BEIICCTB;

- 3ampelaeTcs paboTaTs ¢ FEHEPATOPOM B ClIydae 0OHAPYKEHHS €T0 HOBPEXICHUSL.

5 YCJIOBUSI OKPYIKAIOIIEN CPE/IbI IIPA IIOBEPKE

IIpu nipoBeeHNUH MOBEPKH JOTKHEI COOMIOAATECS CIIEAYIONINE YCIOBUS OKPYIKAIOLIEH CPEIbL:
- TeMIreparypa Bo3ayxa (23 +5) °C;

- OTHOCHTENbHAS BIAXKHOCTH Bo3ayxa ot 30 mo 70 %;

- aTMocdepHoe naBieHue ot 84 1o 106.7 kPa.

6 BHEIIIHAI OCMOTP H IIOJAI'OTOBKA K IIOBEPKE

6.1 Baemnnii ocMoTp

6.1.1 [Ipu mpoBeEeHHN BHENIHETO OCMOTPA IIPOBEPSIOTCS:

- YMCTOTA H MCIIPABHOCTh Pa3beMOB, OTCYTCTBHE MEXaHHIECKUX MTOBPEIKIEHUI KOpIIyca 1
0CnabyIeHns KpeIUICHHUS 3lIEMEHTOB TeHepaTopa;

- COXPAaHHOCTb OPraHOB YIIPABNEHHS, YETKOCTh GHKCAIIMH MX HOJIOKEHUIA;

- IPaBAUIIBHOCTh MAPKHPOBKH H KOMIUIEKTHOCTh T€HepaTopa.

6.1.2 Ilpn Hanvuuy neeKTOB WK IIOBPEKACHH, NPETATCTBYIOMHX HOPMATBHOM SKCILTyaTALHH
IIOBEPSAEMOr0 T€HEPATOPa, €T0 HANPABIIAIOT B CEPBUCHBIH IIEHTP /IS PEMOHTA.

6.2 IloaroroBka k moBepKe

6.2.1 Ilepen HavasoM paGoTEI CENyeT H3YIHTh PyKOBOACTBO MO SKCIUTyaTallii IeHepaTopa, a
TaKXke PyKOBOJICTBA I10 SKCILTYaTallui IPAMEHSEMBIX CPENCTB IIOBEPKH.

6.2.3 IoxcoeiMHATL TeHEPaTop U CPEACTBA OBEPKH K CETH dMeKTpormTanus 220 V: 50 Hz.
Bxit04nTh THTaHKe TeHepaTopa U CPEeCTB MOBEPKHL.

6.2.4 Ilepen Ha4aIOM BBIIONHEHHUS ONEPALHii CPE/ICTBA ITOBEPKH H TeHEPATOP AOJIKHBI OBITH
BBIICPXKaHbI BO BKIIFOYCHHOM COCTOSHUM B COOTBETCTBHH C YKa3aHHSAMHI PYKOBOJCTB IO SKCILTyaTaIHH.
MunumansHOE BpeMst iporpesa renepartopa 30 min.
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7 TIPOBEJIEHUE ITOBEPKH

O0nmue ykazaHHusA 0 NPOBeAEHHUIO IOBEPKH

B mporecce BeImoNHEHMS onepaliuil pe3yIbTaThl 3aHOCATCS B IPOTOKOII IIOBEPKH.

ITomyueHHEIE pe3yIbTATHI JODKHBI YKIAABIBATHCS B IPEEIIbl AOIYCKAEMBIX 3HAUCHUH, KOTOPbIE
yKa3aHbl B Ta0IMIIaX HACTOSAMIETO pa3/iesia JOKYMEHTa.

Ecnu 3aka3qikoM NOBEPKH (I10JIb30BaTEIEM) HE YCTaHOBJIEHBI TPeOOBAHMUS 110 3allMCH
HU3MEPEHHBIX 3HAYCHHI METPOJIOTHYECKUX XapaKTEPUCTHK, JOIYCKaeTCs 3allUChIBATh B TadIMIax
KaueCTBEHHBIC PE3YJIbTATHI (COOTBETCTBYET / HE COOTBETCTBYET) OIPEICTICHHS METPOJOTHHECKUX
XapaKTePUCTHK.

[Ipu mosydeHUH OTPUIATENIFHBIX PE3yIbTATOB [0 KAaKOW-TUOO0 ONepaliii He00X0AUMO ITIOBTOPUTH
ornepanuio. IIpu MOBTOPHOM OTpHLIATENEHOM pe3yJIbTaTe TEHEPATOp CAEeAYeT HAallpaBUTh B CEPBUCHBIN
LEHTp JUIsl IPOBE/ICHUS PEryJIUPOBKU UM PEMOHTA.

7.1 OnpobdoBaHue

7.1.1 BeIMOTHUTE COEAMHEHUS 000PYIOBaHUS.

[TpucoenunuTh Ha pazsem reseparopa “45 V Pulse Output” nocnenoBarensHo ajganrtep SMA(m)-
N(f), arrertoarop 20 dB u agantep N(m)-BNC(f).

Coenunuth kabenem BNC(m-m) Berxox agantepa N(m)-BNC(f) ¢ pazsemom xanana “CHI1”
octmuiorpada.

7.1.2 Cnenatb Ha reHepaTope YCTaHOBKH UMITYJIbCOB IOJIOKHATENBHONW TOISIPHOCTH:
Attenuation 20 dB (nepexmogarens Coarse “20”, nepexirodatens Fine “07)

Rep Rate 100 kHz (nepexmouarens Range “100”, pyuka Fine “1.0x™)

Duration 100 ns (kpaiiHee ONOXEHHE PyIKH IO YaCOBOM CTpEKe)

Positive

7.1.3 Chenath ycTaHOBKH Ha ocnuuiorpade:

Vertical Setup: CH1 Impedance 50 Q, Scale 200 mV/div
Horizontal Setup: Scale 5 ps/div

Trigger CH1 Slope Pos, Level Set to 50 %

7.1.4 Y6enutscs B TOM, 4TO Ha JUCIUIEE OcHUUIOrpada HabMoaar0TCS HMITY IbCHI
HOJIOXKHATENBHOM MONIAPHOCTH ¢ aMIutuTy 1o (400...500) mV u nepuoioM noBroperus 10 ps, Kak
[IOKa3aHo Ha pucyHKe 7.1.1.

7.1.5 YcraHoBHTE pa3BepTKy Ha ocumiuiorpade 20 ns/div.

I1pw 3TOM Ha aucIuiee ociuIorpada A0KeH HabIoqaThCs UMITYThC JUTATENBHOCTEIO 100 ns.

IToBopaumBate pyuky Duration Ha reHepaTope IpOTHB YaCOBOM CTPENKH 0 yopa, Haboas
YMEHBHIEHHE JUTHTEIBHOCTH HMITYJIbCA.

BepnyTs pyuky Duration Ha reHepaTope B KpaiiHee HOJI0KESHHE TI0 YaCOBOM CTpEJIKeE.

7.1.6 YcranoBuTh pazBepTKy Ha ocruuiorpade 200 ps/div.

IloBopauuBats pyuky Rep Rate Fine npotus gacoBoii crpenku 10 monoxenus “0.1x”.

Y6eaurscs B TOM, YTO Ha JHCIUIee ocnuiuiorpada HabmoaaeTcss yMEHBIICHAE YaCTOTHI
(yBenuyeHue nepruojia) HOBTOPEHHS UMITYJIBCOB.

7.1.7 YcraHOBUTH pa3BepTKy Ha ocumiuiorpade 1 ms/div.

VYcranaBnuBath nepexinodareneM Rep Rate Range MenbInue 3HaYeHUs 9aCTOTBI IIOBTOPEHUS
HIMILYJIBCOB.

Y6enutscs B TOM, 4TO Ha JUCIUIeE OCHHILIOrpada HaloaaeTCs yMEHbIIEHHE YACTOTH
(yBenu4eHue neprosia) MOBTOPSHUS UMITYIBCOB.

7.1.8 BepHyTs HacTpoiiku reHepaTopa u ociuuniorpada mo myskram 7.1.2, 7..1.3.
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Pucynox 7.1.1

7.1.9 IlepeBecTH Ha reHepaTope MEPEKIIIOYATENb IOJIAPHOCTH B HOJoKeHHe Negative.
7.1.10 YcranoButs Tpurrep ociuiorpada: Trigger CH1 Slope Neg, Level Set to 50 %.

7.1.11 Y6eaursca B ToM, YTO Ha JucIIiee ocumiiorpada HaGIIFOIAI0TCS UMITYIIBCHI
OTpHILIATEILHOM NOIAPHOCTH ¢ aMILHTy 10# (400...500) mV u nmepuogoM nosTopenus 10 ps, kax
IIOKa3aHo Ha pUCyHKe 7.1.2.

7.1.12 IlepeBectn nepexmouareis 4acToThl Rep Rate Range Ha reHeparope B mosnoxenue Ext.

7.1.13 Coenunuts kabenem BNC(m-m) pazsem “Sync Output” reneparopa DS360 ¢ pazsemom
Ext noBepsiemMoro remepaTopa.

7.1.14 YcranoButs Ha reaeparope DS360 ammmtyny 1 Vp-p u wactory 100 kHz.

7.1.15 Y6equTtecs B TOM, YTO Ha AUCILIEeE ocuuiorpada HabIOAI0TCS HMITYITECEL
OTPHIIATEIBHOM MONAPHOCTH ¢ aMIUTUTY 10 (400...500) mV u nepuomom mosropeHus 10 us, kax
IIOKa3aHo Ha pucyHke 7.1.2.

7.1.16 OtcoenuauTh Kabens oT pa3beMa Ext moBepseMoro reneparopa.

7.1.17 Ilpu NONOXUTENBHBIX pe3ybTaTax onpoboBaHus MepelTH K onepanuu 7.2.
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Pucynok 7.1.2

7.2 l'[ponepxa AHANA30HA aMILNIHTYAbl HANIPSIAKCHHUA BBIXOJHbIX HMITYJILCOB

7.2.1 YcTaHOBHTB Ha TEHEPATOPEe UMILYJIbCHI MIOJIOKHTEILHOM MOJIAPHOCTH ¢ MUHMMAJIBHOI
aMILIATY JOH:

Attenuation 70 dB (nepexmtouarens Coarse “60”, nepexmouarens Fine “10”)

Rep Rate 1 kHz (nepexmouarens Range “1”, pyuka Fine “1.0x”)

Duration =5 ns

Positive

7.2.2 BHUMAHHUE: nepex coeaunenieM 000pyI0BaHus IPOBEPUTE yCTAHOBKY Attenuation na
reHepaTope 110 MyHKTy 7.2.1 Bo u3bexaHue HEIOMYCTUMOM Neperpy3Ku BXoa ociuiiorpada!

Hcnonssys ananrep SMA(m)-BNC(f), coennants kaberem BNC(m-m) pasbem reneparopa “45 V
Pulse Output” ¢ pazsemom kanana “CH1” ocnmtorpada.

7.2.3 Cpenath ycTaHOBKH Ha ociuiuiorpade:

Vertical Setup: CH1 Impedance 50 Q, Scale 5 mV/div
Horizontal Setup: Scale 2.5 ns/div

Trigger CH1 Slope Pos, Level Set to 50 %
Acquisition Average 32

Measure: CH1 Amplitude

7.2.4 HabmonaTh HMITYJIbC HOJOXKHUTENBHOM MOIAPHOCTH Ha JUCIIIEE OCLILIOrpada.

[ToacTpouTh NMUTENEHOCTS HMITYJIbCa Ha FeHeparope moTennuomeTpoM Duration =5 ns mo
JUCIUIEIO ocruuiorpada.
3anucaTe H3MEPEHHOE 3HaUeHHE aMILIMTY/AbI MMITyJIbca B cTonber 2 Tabumbl 7.2.

7.2.5 TlepeBecTn Ha reHepaTope HEpeKIIOYATENb MONSIPHOCTH B Nojoxenne Negative.
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7.2.6 YcranosuTh Tpurrep ocuuitorpada: Trigger CHI Slope Neg, Level Set to 50 %.

7.2.7 HabmonaTh UMITYJIhC OTPHIATENHHOM MONAPHOCTH Ha AUCILIEE OCHMILIOrpada.
3anucaTh H3MEPEHHOE 3HaUeHHE aMILIMTY A6l HMITyJIbCa B cTobew 2 Tabmums 7.2.

7.2.8 BHIONHUTE coeIMHEHH 060py JOBaHUS C UCIOJIB30BaHKEM aTTeHtoatopa 20 dB, Kax
yKa3aHo B niyHKTe 7.1.1.

7.2.9 YcranoButs Ha ocmuutorpade: Vertical 1 V/div.

7.2.10 YCcTaHOBHTH Ha F€HEPATOPE UMITYIIBCHI MOJIOKMTENBHOM IONAPHOCTH ¢ MAKCHMAIIBHOM
aMILTATY I0M:

Attenuation 0 dB (nepexmouarens Coarse “0”, nepekimouarens Fine “0”)

Positive

7.2.11 Ycrarosuts Tpurrep ocumiorpada: Trigger CH1 Slope Pos, Level Set to 50 %.

[Tpr HEOOXOMMMOCTH /ISt TIOJTHOTO OTOOPaXKEHHS BEPIIMHEI UMITYJIbCA OIyCTHTh H300paXKeHNe
curnayia norenuoMerpoM “CHI Vertical Position” Ha ocumutorpade.

Borauemuts ammmary ny umiyibca Ua(+) = 10-Uosc, rae Uosc — 0TCYET aMIIUTY Al HA
ocuutorpade.

3anucats 3HaYEHUE aMILTUTY Il HMITYJIbCa B CTONIOEN 2 Tabmuim! 7.2.

7.2.12 YCcTaHOBHTE Ha F€HEPaTOpe UMITYNIbCH! OTPHIATENBHOM ITOIAPHOCTH IIEpeKITIouaTeeM
Negative.

7.2.13 Ycranosuts Tpurrep ocumnorpada: Trigger CH1 Slope Neg, Level Set to 50 %.

ITpu HEOOXOAMMOCTH MOTHOTO 0TOOPaXKeHHST BEPLIMHBI HMITYJIbCA OHATH H300paskeHHE
curnaja noreniomerpoM “CHI Vertical Position” Ha ocumtorpage.

Borarcmuts ammmaty 1y ummyisca Ua(—) = 10-Uosc, rae Uosc — oTcueT aMmmTy Il Ha
ocrutorpage.

3anucath 3HaYeHUE aMILTUTYI6I HMITYJIbca B cTonOen 2 Tabnumbl 7.2.

Tabnuua 7.2 — AMIIHMTYIa BEIXOIHBIX MMITYILCOB

IMoasipaocTs AIMOYJILCOB Hsmepennoe suauenne Ilpeaennl nonyckaeMbIx 3HAYEH U
AMILIMTYBI
1 2 3

MuHnmanbHas aMIUIATYAA

TIOJIOXKUTEIbHAS 14 £2 mV

OTpHIIaTeNIbHAS 14 £2 mV
MakcumanpHas aMIuIuTya

100K TEIIbHAS He MeHee 45 V

OTpHIATENbHAS He MeHee 40 V
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7.3 IIpoBepka [uana3oHa NJIMTEIHHOCTH BHIXOIHBIX MMITYJIbCOB
Cxema coequHeHUS 060pyI0BaHust — 110 MyHKTy 7.1.1.

7.3.1 Cnenats ycTaHOBKH Ha oclmuiorpage:
Vertical Setup: CH1 Impedance 50 €, Scale 1 V/div
Horizontal Setup: Scale 2.5 ns/div

Acquisition Average 32

Measure: CH1 Positive Width, Negative Width

7.3.2 YCTaHOBHTH HA FEHEPATOPE HMITYJIBChI TOJIOKHUTENBHOM HONAPHOCTH C MAKCHMAIBHOM
aMIUIATY JOM:

Attenuation 0 dB (nepexmodarens Coarse “0”, mepexmouarens Fine “0”)

Rep Rate 1 kHz (nepexmouarens Range “1”, pyuka Fine “1.0x”)

Duration =5 ns

Positive

7.3.3 Ycranouts Tpurrep ocunmtorpada: Trigger CH1 Slope Pos, Level Set to 50 %.
Ipu HEOOXOMMMOCTH /IS TOJIHOTO OTOOPAXKEHHS BEPIIHHBI HMITYJIBCA Ha OCHHIUIOrpade
CMECTHTh H300paXKE€HUE CHTHATIA PETYIMPOBKO# IIOJIOXKEHHUSI 110 BEPTHKAIIH.

7.3.4 Habmonas ¢opMy MMIyIibca Ha AUCIUIeE OCHIIUTOrpada, MIaBHO YMEHBIIATh JUTUTEILHOCTh
UMILyJIbCOB Ha reHepaTope norexuomerpoM Duration.

3ahukcrpoBaTh MONOXKEHHE, IPH KOTOPOM HaOIIONAETCs yMEHBIIEHHE aMILIHTY Ikl HMITYJIHCA
npuMepHO Ha 20 %, ¥ 3anHcaTh 0TCUET [UTHTENBHOCTH Ha ocmiorpade Positive Width B ctonber 2
Tabmuel 7.3.

7.3.5 YCTaHOBHTH Ha FeHEPaTOPE MaKCUMAIBbHYIO JUTHTENBHOCTE UMILYI5COB IIOBOPOTOM
noTeHnuoMerpa Duration B KpaiiHee IIOJIOXKEHHE 110 YaCOBOI CTpeJIKe.

7.3.6 YcraHoBHTH pa3zBepTKy Ha ocrmiiorpade: Horizontal Setup: Scale 50 ns/div.
3anucare OTCYET AMMTENBHOCTH Ha ocruiuiorpade Positive Width B cronben 2 tabmmisr 7.3.

7.3.7 YcTanOBHTB Ha TeHEpaTOpe KOPOTKHUE UMITYJIBCHI OTPHIATEIBHON MOIAPHOCTH:
Duration =5 ns
Negative

7.3.8 Cuenats ycTaHOBKH Ha ocIiyuiorpade:
Horizontal Setup: Scale 2.5 ns/div
Trigger CH1 Slope Slope Neg, Level Set to 50 %

7.3.9 BemonHuTh AeficTBHA M0 MyHKTaM 7.3.4 — 7.3.6 1711 HMITyIbCOB OTPULATENBHOIM
TOJIAPHOCTH, GPUKCHPYS M 3alMchiBas oTcueThl Negative Width Ha ocimnorpadge.

Tabmuna 7.3 — JITHTENEHOCTD BRIXOJHBIX HMITYJIECOB

}.IJII/ITCJIBHOCTB HMIIYJIBCOB I/I:;Mepelmoe SHAYCHHE HpeIleJlbl AOMYCKACMBbIX 3HAYEHHH
AJIATCJIIBHOCTH
1 2 3
HIMITyIBCHI IOJIOXKUTENBHOM MOJIIPHOCTH
MHUHHUMAJIbHAas HC 60.]'[66 1 ns
MaKCHMaJILHas 100 £2 ns
MIMIy1CHI OTpUIIATEIBHOM TOISPHOCTH
MHUHHMAaJIbHAS He 6oinee 1 ns
MaKCHMaJILHAA He MeHee 95 ns
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7.4 Onpenenenne JIHTENLHOCTH (PPOHTOB BHIXOAHBIX HMIYJILCOB
Cxema coenuHeHHs 000pyIOBaHus — IO MyHKTY 7.1.1.

7.4.1 Cnenath yCTaHOBKH Ha ocumiorpage:
Vertical Setup: CH1 Impedance 50 €, Scale 1 V/div
Horizontal Setup: Scale 500 ps/div

Acquisition Average 32

Measure: CH1 Rise Time, Fall Time

7.4.2 VcTaHOBHTH Ha T€HEPaTOPEe UMITYIIBCHI IOJIOKUTEIHHON ITOJISIPHOCTH ¢ MAKCHMAIBHOM
AMIUIUTYIOMU:

Attenuation 0 dB (nepexmouarens Coarse “0”, mepekimouarens Fine “0)

Rep Rate 1 kHz (mepexmouarens Range “1”, pyuka Fine “1.0x™)

Duration =5 ns

Positive

7.4.3 VcradoButs Tpurrep ocumntorpada: Trigger CH1 Slope Pos, Level Set to 50 %.

IIpr HEOOGXOMUMOCTH JUTS HOJHOTO OTOOpaXKEHUS UMITYJIbca Ha OCITHILIOrpade cMeCTUTh
1300paXKEHHE CUTHAJIA PETYINPOBKAMH ITOJIOKEHHUS IO BEPTHKAIH U TOPH3OHTANH.

3anucaTh OTCYET AJIUTENFHOCTH IEPETHEro (PpOHTa UMITYIIECOB MOJIOKUTEIHHON MOJISPHOCTH B
cronben 2 Tabmunst 7.4.

7.4.4 Ycranosuts Tpurrep ocuwuiorpada: Trigger CH1 Slope Neg, Level Set to 50 %.

IIpr HEO6XOIUMOCTH A1 IOJHOTO OTOOPAXKEHUSI HMITYJIbCa Ha OCIMJLIOrpad)e CMECTHTD
1300paKeHNE CUTHAJIA PETYIMPOBKAMH IIOJIOKEHHUS IO BEPTHKAIA H TOPH30HTAIIH.

3anucaTh OTCYET AIHUTENFHOCTH 3aJHETO (PPOHTA MMILYIIBCOB IIOJIOKUTEHHON MONSPHOCTH B
ctonbert 2 Tabnuuel 7.4.

7.4.5 Y cTaHOBHTH EPEKIIOUATElh NOMIPHOCTH HMITYJIHCOB HA FEHEPATOPE B MOJIOKEHHE
Negative.

7.4.6 Ycranosuts Tpurrep ocimiuiorpada: Trigger CH1 Slope Neg, Level Set to 50 %.

IIpn HEo6X0AMMOCTH JUIS IIONHOTO OTOOPAKEHHS MMITYJIbCa Ha OCIHILIOrpade CMECTHTD
U300pakeHUE CUTHANIA PETYINPOBKAMH ITOJIOKEHHS 10 BEPTHKAIM ¥ TOPH30HTAIIH.

3anmcaTh OTCYET ANUTENBHOCTH NEpeHEr0 (GPOHTA UMITYJIECOB OTPHUATEIBHOM HOISPHOCTH B
ctonbery 2 Tabnuuel 7.4.

7.4.'7 YcranoButs Tpurrep octuuiorpada: Trigger CH1 Slope Pos, Level Set to 50 %.
3anmcarth OTCYET ATUTEINBHOCTH 33 {HETO (PPOHTA UMITYIECOB OTPHIATEILHON MOJISPHOCTH B
cronben 2 Tabmurst 7.4.

Tabnuna 7.4 — ImuTenbHOCTh POHTOB BHIXOJAHBIX MMIIYJIBCOB

JnTenbHoCTh GPOHTOB H3mepennoe 3nauenue TIpexe/bl JONYCKAEMDbIX 3HAYEHHIE
HMIYJIbCOB JIATeJbHOCTH (poHTA
1 2 3

VIMIy16CBI TOJIOXKUTENBHOM MOJIIPHOCTH

nepeaHuil GpoHT He 6onee 500 ps

3aHUH GPOHT He MeHee 1800 ps
MMy ieCBI OTpHIIATENIHHOM HOJSPHOCTH

nepeqHuii GpoHT He Oonee 570 ps

3amqHuA GPOHT He MeHee 1870 ps
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7.5 Onpeenenue napaMeTpoB HCKAKeHNH BHIXOAHBIX HMITYJIbCOB
Cxema coequnenns 00opyAoBaHuUs — 1o myHKTy 7.1.1.

7.5.1 YcTraHOBUTH Ha TE€HEPATOPE UMITYILCHI MOJIOXKUTELHOK IIOJIIPHOCTH € MaKCHMAaIbHOM

aMl'IJII/ITy,IIOf/'I H JJIATCIIBHOCTBIO!

Attenuation 0 dB (nepexmouarens Coarse “0”, nepexmouarens Fine “0”)
Rep Rate 1 kHz (nepeximrodarens Range “17, pyuka Fine “1.0x”)
Duration 100 ns (kpaiiHee MoJI0X€HHE PYUKH 110 YaCOBOM CTpPENKe)
Positive

7.5.2 Cnenarp ycTaHOBKH Ha ociiiuiorpade:
Vertical Setup: CH1 Impedance 50 Q, Scale 1 V/div
Horizontal Setup: Scale 20 ns/div

Acquisition Average 32

Measure: CH1 Amplitude

Trigger CH1 Slope Pos, Level Set to 50 %

7.5.3 TlomecTuTh M300pakeHHe CUTHATIA TOCEPEIMHE JUCILIES ocriuiorpada peryipoBkamMu

IIOJIOXKEHMSI IO BEPTUKAIM M TOPU30HTANIN, KaK IIOKa3aHO Ha pUCyHKe 7.5.1.

7.5.4 Beectn Ha ocuiuiorpade ropusoHTanbubie Kypcopsl (Cursors: H Bars).

£t | verticd | Heri

. | £t .36V 20.0nsiciv 5.965/s 200psipt
F B I Average:128 i
i 413 638 acqs RL:1.0k
1 Aute  January 0t, 2002

-30.0mV J
a0gey |

Rise  [490.7ps
Fall 731.3ps

Pucynok 7.5.1
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7.5.5 IMomectuth Kypcop V1 Ha HyNeBYIO JIMHUIO, Kypcop V2 Ha BepIIHHY BBIOpOCa B nayse
nepex nepeIHIM (PPOHTOM HMITYJIbCA.

BbMuCIHTE OTHOCHTENBHBIH BRIOpOC Kak [(AV/Ampl)-100 %], rne AV — oTcueT pasHoCTH
3HAYEHMH KypcopoB, Ampl — OTCHET aMIUTUTY AbI UMITYJIbCA, 3AIIMCaTh OJTy4YE€HHOE 3HAUCHHE B CTOJIOEN
2 tabnuns 7.5.

7.5.6 Tlomectuts Kypcop V1 Ha cpeiHIOIO IUHHHUIO IUIOCKOM YacTH BEPIIUHBI UMILYJIBCA, KypCop
V2 Ha nuk BEIOpOCa Ha BEpIIHHE 32 NEPEAHUM GPOHTOM HMITYJIbCA.

BbrucinTh OTHOCHTENBHBINR BBIOPOC KaK yKa3aHo B MyHKTe 7.5.5, 3amucarh 0y YeHHOE
3HaYeHHUE B cToyben 2 tabmuue! 7.5.

7.5.7 Ilomectuth Kypcop V1 Ha HHIXKHIOIO JIMHUIO ITIOCKOH YacTH BEPIIMHBI UMITYJIbca, Kypcop
V2 Ha BEepXHIOIO JIMHUIO IIOCKOH YacTH BEPIIMHBI HMITYJIBCA.

BbraucnuTe HepaBHOMEPHOCTD BEPIIMHEI KaK yYKa3aHO B MyHKTE 7.5.5, 3amucarh Nody4YeHHOe
3Ha4YeHue B cronden 2 tabmuis 7.5.

7.5.8 Ilomectuth Kypcop V1 Ha HyJIeBYIO TMHUIO, Kypcop V2 Ha MUK apa3uTHOTO UMITYJIbCA,
KOTOpBI oTcTOUT npuMepHo Ha 115...120 ns ot mepexuero GppoHTa IMIYJIbCA.

BrrancnuTs aMIinTy Iy apa3uTHOTO HMITYJIbca Kak yKa3aHo B IIyHKTe 7.5.5, 3amucath
MOJTy4YeHHOE 3HaUYeHHe B cTonbely 2 Tabumist 7.5.

7.5.9 YcranoBuTh Ha reHepaTope pyukoi Duration jymurensHOoCTh MMITynbea =20 ns ¥ HOACTPOUTH
3Ha4YeHHE JIUTENBHOCTH 0 AUCIUIero ocuuiorpada. [Ipu aTom nomkeH HabmoaaTeCst CUrHall,
[IOKa3aHHbIN Ha pUcyHke 7.5.2.

| Edi Yedical | Hor

Gurst ¥ Pos a)

20.0ns/div 5.0G38r8 200psipt
] Average:$28 5
| 103 552 acgs RL:1.0k
| Auto  January 01, 2002

Count  info

Pucynok 7.5.2
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7.5.10 ITomectuts Kypcop V1 Ha HyJeByI0 TMHUIO, Kypcop V2 Ha IHK 1apa3sUTHOTO UMITYJILCA,
KOTOPBI OTCTONT mpuMepHO Ha 115...120 ns oT mepexHero GppoHTa HMITYJIECA.

BerducnuTh aMIIUTY Ay Tapa3suTHOTO MMILYJIbCA KaK yKa3aHo B IIyHKTe 7.5.5, 3anucarh
IOJIyYeHHOE 3HaYeHUeE B cTonden 2 tabmunst 7.5.

7.5.11 YcTaHOBUTH Ha FeHEPATOPE UMITYJIBCHI OTPHIIATENIEHON IOSPHOCTH ¢ MaKCHMAIbHOR

aMIUIUTY AOU U JUIUTENIBHOCTRIO:

Attenuation 0 dB (nepexmouatens Coarse “0”, nepexmirodarens Fine “07)
Rep Rate 1 kHz (nepexmouarens Range “1”, pyuka Fine “1.0x™)

Duration 100 ns (kpaiiHee moJI0)KeHHE PYYKH I10 YaCOBOH CTpeIKe)

Negative

7.5.12 YcranoButs Tpurrep ocumiuiorpada: Trigger CH1 Slope Neg, Level Set to 50 %.

7.5.13 IloMecTuTh H300paXKeHHE CUrHAaJIa [TOCEPEANHE UCIUIes OCIHUTorpada peryupoBKaMu

HOJIOXKEHHA 110 BEPTHKATIA U T'OPHU30HTATIH.

7.5.14 BemonHuTh AeficTBUA N0 myHKTaM 7.5.5 — 7.5.10 11 uMITy I6COB OTpHIIATENBHOM

TIIOJIAPpHOCTH.

Tabmuna 7.5 — IlapameTpbl HekakeHUH BHIXOAHBIX HMITYJIECOB

Ilapamerp

H3mepennoe 3HauIeHHE

Hpenesnr gomyckaemMbix
3HAYeHuH

1

2

3

I/IMl'Iy.TIBCBI MOJIOKHUTEILHOK MTOJIAPHOCTH

BEIOpOC B nay3e

He 6oxee 2.0 %

BEIOPOC Ha BEPIIHHE

ue 6oiee 2.0 %

HEPaBHOMEPHOCTDH BEPIIHHBI

He 6osiee 2.0 %

AMITIINTY Ja TAPa3uTHBIX UMITYJIBCOB IIPH
JJIATCIIBHOCTH BBIXOAHBIX UMITYJIBCOB 100 ns

He 6oiaee 30 %

AMILIUTYJA MIapa3suTHBIX UMIIYJIBCOB IIPH
LJIATCIIbHOCTH BEIXOOHBIX HMIIYJIECOB 20 ns

ne 6o1ee 6 %

HMnynbebl OTpHIATENBHOM MOJIIPHOCTH

BBIOpOC B mayse

He 6onee 2.0 %

BBIOPOC Ha BEpIINHE

He 6onee 2.0 %

HEPABHOMEPHOCTL BCPIIHHBI

He 6onee 2.0 %

aMIIIIUTY 1A IIapa3suTHBIX UMITYJIBCOB IIPH
JJIATEJIbHOCTH BEIXOOHBIX UMITYJIECOB 100 ns

He Oonee 30 %

aMILIATY 1A TAPa3UTHBIX UMITYJIHCOB MPH
JUIMTEIIFHOCTH BBIXOJHBIX UMITYJIbCOB 20 ns

He Ooiee 6 %

7.5.15 OTKIIOUNTH KYpCOphI Ha ociiriuiorpade.
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7.6 IIpoBepkxa aMILTUTYABI HANIPSKEHUS U BPEMEHH 3aeP’KKH TPHITEPOB BHIX0Ja

CxeMa coequHeHHs 000pyAOBaHUS — IO MyHKTY 7.1.1.

7.6.1 Caenarhb Ha reHepaTope YCTaHOBKH MMITYJIBCOB ITOJIOKUTEIBHOMN I1OJIIPHOCTH
Attenuation 20 dB (mepexmougarens Coarse “20”, nepexmodareins Fine “07)
Rep Rate 1 kHz (nepexmouarens Range “1” ka Fine “1.0x”

b

Duration =20 ns

Positive

Delay 0 ns (xpaiinee n0JI0)KeHHE PyYKH POTHB YaCOBOM CTPEIIKH)

7.6.2 Cnenatb ycranoBkH Ha kanaine CH1 ocimutorpada:
Vertical Setup: CHI Impedance 50 Q, Scale 200 mV/div

Horizontal Setup: Scale 20 ns/div

Trigger CH1 Slope Pos, Level Set to 50 %

7.6.3 Coemunuts kabenem BNC(m-m) passem “0.8 Volts” reneparopa ¢ pazseMom kanama “CH2”

ocuusuiorpada.

7.6.4 Caenatp ycraHoBkH Ha kaHasie CH2 ocimmtorpada:
Vertical Setup: CH2 Impedance 50 Q, Scale 500 mV/div
Trigger Source: CH2, Trigger CH2 Slope Pos, Level Set to 50 %

Measure: CH2 Amplitude

% 200mV/div
D0mV  Of

® Fali
? Pos Wid
Neg Wid

File | Edt ; Vertica . HorzA

Count  Info

Pucynok 7.6.1

Utilities | Help

Curgt X Pos
3088

Curs? X Pos §

/" 380mv sidiv 5.0G5/s 200ps/pt
1_‘Uy_ﬁ'1§gs__~ i1y Average:32
225 184 acqs RL:1.0k
Auwtc  January 04, 2002
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7.6.5 Habmrogate Ha mucIuiee ocipuuiorpada uMIyIibCEl, II0Ka3aHHbIe Ha pucyHKe 7.6.1.
3anucats oTcyeT aMInIATy bl Hanpspkenns CH2 Amplitude B cronberr 2 Tabnuis 7.6.

7.6.6 Beectr Ha ocimiiorpade BepTHKaibHBIE Kypcopsl (Cursors: V Bars).

7.6.7 IlomecTuts Kypcop t1 Ha mepeaHuit GpOHT BBIXOJHOIO HMITYJICA TEHEPATOPa,
orobpaxkaeMmslii Ha kaHane CH1 ocomuiorpada, kak mokasano Ha pucyHke 7.6.1.

7.6.8 BBecTr Ha reHepaTope MakCHMallbHOE BpeMst 3aIepKKH IToTeHmoMeTpoM Delay (kpaiinee
IOJIOXKEHHUE PYUKH II0 YaCOBOM CTpEKe).

7.6.9 IlomecTuts Kypcop t2 Ha mepeIHH# GPOHT 3a€PKAHHOTO BBIXOTHOTO HMITYIbCA
reseparopa, orobpaxaemoro Ha kaHane CH1 ocuumtorpaga, kak rmoxasano Ha pucyHke 7.6.2.

7.6.10 3anmcats oTobpaxkaeMoe Ha Juciuiee ocpuiorpada snaueHne At Kak MaKCUMaIbHOE
peryimMpyeMoe BpeMs 3aJ€pXKKHU Tpurrepa B ctosiber 2 Tabauisl 7.6.

7.6.11 Ilepecoenuants kabens BNC(m-m) Ha pasbem “100 ns” reneparopa.

7.6.12 Habmonats Ha [uciuiee ocuiuiorpada UMITYJIbChL, MOKa3aHHBIE Ha pUCYHKE 7.6.3.
3amucars oTcYeT aMIUTHTYAbI Hanpspkerus CH2 Amplitude B cTtonGen 2 Tabiunst 7.6.

7.6.13 IlomecTuts Kypcop t1 Ha nepexHuil HPOHT UMITyJibca TPUITEPA, 0TOOPAKAEMOr'0 Ha KaHAIe
CH2 ocuunnorpada, kak noka3aHo Ha pucyHke 7.6.3.

IomecTuTs Kypcop t2 Ha nepeHUi (PPOHT BEIXOIHOTO HMIIYJIbCA TeHEpaTOpa, 0TOOpaKaeMblii Ha
kanasie CH1 ocnumnnorpada, xak mokasano Ha pucyske 7.6.3.

Curst X Pog
3008

Curs? X Pos {3}

|

3 1i 20.0nsfdiv 5.0G8/s 200psipt
. i
Diy: €00ns M run Average 32 i

303 360 acgs RL:1.
i Auto  January 01, 2002

Ampl®  432.0mV  |482.14609m

Pucynok 7.6.2
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tl 2

File | Edf © Vertical

Curat X Pos

400ps

208mV/div > T 20.0ns/div 5.065/ 200psipt
R ! 3 Average:32 i
536 727 acgs RL:1.0k
Aute  January 01, 2002

£y

8t Dev Count info |

Pucynok 7.6.3

7.6.14 3amucats oToOpaxkaeMoe Ha JUCILIee ocUIorpada 3sHaueHune At Kak GHKCHPOBAaHHOE
BpeMs 3aIepXKKH TpUITepa B cTosiden 2 Tabaums! 7.6.

Tabmuna 7.6 — AMIUIHTY 12 HanpsKEHNS H BpeMs 3aIeP)KKH TPHITEPOB BBIX0/a

Tapaverp H3mepennoe Ilpeaensi AONyCKAEMbIX
JHAYCHHE JHAYCHHH
1 2 3
Bexox “0.8 Volts”
aMIUIHTYa HallPsSDKEHUS He MeHee 800 mV
MaKCHMaJIBHOE PETYIHPYEMOE BpeMs 3aI€PIKKH 100 ns
Berxox “115 ns”
aMIUIMTya HalpsHDKCHUS He meHee 800 mV
(bUKCHPOBAHHOE BPEMSI 3a[IEPIKKH (115 +15) ns
ITOBEPKA 3ABEPIHIEHA
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8 O®OPMJIEHHME PE3VJIbTATOB IIOBEPKH

8.1 IIpoToKo.J NOBEPKH

Ilo 3aBepIIeHHH OTepalHii MOBEPKH 0(OPMIILETCS TTPOTOKON IIOBEPKH B MPOU3BOILHOMN (opme ¢
yKa3aHHUEM CJIeyIOIIHUX CBEACHMMN:

- MOJTHOE HAMMEHOBAHHE aKKPEIMTOBAHHOM Ha IIPaBO MOBEPKH OpraHu3aliH;

- HOMEp H JaTa IpOoTOKO0JIa IIOBEPKH

- HAaHMEHOBaHNe ¥ 0003HaYeHHE TIOBEPEHHOI0 CPEACTBA H3IMEPEHHUS

- 3aBOJICKO# (CEpHHHBIH) HOMED;

- o003HaUYeHHe JOKYMEHTA, [10 KOTOPOMY BBINOJIHEHA IOBEPKA;

- HauMeHOBaHus, 0003HaYeHHs 1 3aBOJICKHE (CEepHitHBIE) HOMEPA UCIIOIb30BAHHLIX MTPH MOBEPKE
CpPEICTB U3MEPEHUH, CBeIeHHs 00 UX MOCIe/IHeH OBEPKe;

- TEeMIIEpaTypa U BIAXHOCTh B IOMELICHUH;

- hamMuTHSA JTHIIA, TPOBOAUBILIETO IOBEPKY;

- pe3yJIbTaThl ONPE/ICICH s METPOIOTHIECKHX XapaKTePHCTHK 10 (opme Tabimi passena 7
HACTOSIIEr0 JJOKYMEHTA.

JlonyckaeTcs He 0()OPMIISTH MPOTOKOJI NOBEPKH OTAETBHBIM JOKYMEHTOM, & Pe3y /bTaThl
NOBEPKH (METPOJIOTHYECKHE XapaKTePHCTHKH) yKa3aTh Ha 000POTHO# CTOPOHE CBHICTEILCTBA O
noBepke B 0600IEHHOM BHJIE.

8.2 CBuaeTeIbCTBO O MOBEPKE H 3HAK NOBEPKH

[IpH MONOKHUTENBHBIX Pe3yJbTaTaX MOBEPKH BBLIAETCS CBHIAETEILCTBO O MOBEPKE M HAHOCUTCH
3HaK IOBEpKH B cooTBeTcTBHM ¢ [Iprkazom Muanpomtopra Poccun Ne 1815 ot 02.07.2015 r.

8.3 U3BemeHne 0 HEMPHIOHOCTH

TTpu OTPHIATENBHBIX PE3Y/IBTATAX [OBEPKH, BBIABICHHBIX IIPH BHELIHEM OCMOTpE, ONPOOOBAHNIH
WM BBITMIOJHEHUM ONEpaluid MMOBEPKH, BBIAAETCS M3BEIIEHHE O HENPHTOJHOCTH B COOTBETCTBHH C
ITpukazom Munnpomropra Poccuu Ne 1815 ot 02.07.2015 .

Beaymuii HHKeHep 110 MeTPOJIOrH
3A0 «<AKTH-Macrep» ":7 E.B. Mapkun
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