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Semiconductor diodes.
Method for measuring transition time

Ilata ssenerms 01.01.75

Hacrosui ctaHoapT pacnpocTpaHsieTcss Ha UMIyJbcHbIe fHonbl U yYMHoXHTeabHble CBY auons u
YCTaHABJIMBAET METO/J U3MEPEHHSI BpEMEHH BBIKJIIOYEHHA.

Ob6uine TpebGOBaHUA MNpPH HU3MEPpeHUH U TpeOGoBaHusA OesomacHoctH — mo [OCT 18986.0 u
'OCT 19656.0.

TpeboBaHHA pa3d. 4 HACTOALLEro CTaHAApTa ARIAIOTCS 00A3aTeNIbHBIMH, ApyrHe TpeOoBaHMA HACTO-
SLLEero cTaHaapta SBASIOTCH PEKOMEHIYEMBIMH.

(U3meHennan penakunsa, Ham. Ne 1, 2).

1. IPUHLIMII, YCJIOBHUA U PEXUM U3ZMEPEHUH

1.1. A3mepeHHe BPEMEHU BBIKIIOYEHHA £, . [IPOBOISAT B peXUMeE MEpEeKIIOYeHUS AHONA U3 OTKDbI-
TOro COCTOSIHUA B 3aKpbiToe. [lepexonHbIN NpoLecc BHIKIIOYEHUST AHONA PETUCTPUPYIOT U3MEPHTENbHBIM

YCTPOMKCTBOM. BUA ocLM/UTIOrpaMMbl, XapaKTEPH3YIOLLUEH Ipolecc NepeKioYeHUs, MOKa3aH Ha yeprT. 1.
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HHTepBa BpeMeHH Mexay ypoBHIMH 0,2 1 0,8 aMIuIHTy bl KMITYJIbCa ONIPEAEISCT 3HAYEHUE BPEMEHH
BBIKJTIOYEHHUSA THOIA.

(M3menennas penakums, Mam. Ne 1).

1.2. IIpsamoii ToK (ITOCTOSAHHBIA WIX UMITYJIbCHBIN), aMIUIMTYAA K JUTATEIBHOCTb UMITYJIbCAa OOPaTHOIO
HanpsOKeHWS HOJDKHBI COOTBETCTBOBATH 3HAYCHHMSM, YCTAHOBJEHHBIM B CTaHIApTax WIM TEXHUYECKHUX
YCJAOBHSX Ha IHOIBI KOHKPETHBIX THIIOB.

(U3menennas penaxums, M3m. Ne 1, 2).

1.3. (Mckmouen, U3m. Ne 1).

2. AIITIAPATYPA

2.1. UsMepeHHs cienyeT NMPOBOIWTh HA YCTAHOBKE, CTPYKTYPHAsl JIEKTPUUYECKAst CXeMa KOTOpOH
IOJDKHA COOTBETCTBOBATh OMHOM M3 YKAa3aHHBIX HA YepT. 2.
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— NCHEpAaTOp NpAMOro Toka; (2 — reHepaTop UMNybca obpaTHoro HanpsokeHust; U — HamepHTenbHbift ananrep; Cl u C2 —
paawnmvmme KOHAcHcaTophl; WU — arreHioarop; P — H3MEPHTEbHOE YCTPOHCTBO, L — pa3Ba3biBalOLLIMA KOaKCHAILHEIR
Kabemn; VD — uaMepsembiii nnon

Yepr. 2

(M3menennas penaxumsa, Mam. Ne 1).

2.2. T'eneparop Gl DOMXKEH YAOBJNIETBOPATH CAEAYIOLIHM TPpeOOBaHHSM:

PSIMOH TOK NHOAA, MOCTOSHHBIA WM UMITYJIbCHBIN, NOJIKEH 331aBaThCA C MOrPELLHOCTBIO B NTpeAeaax
+10 %;

BBIXODHOE COIIPOTHBIEHHUE reHeparopa (1 HO/MXKHO obecrieyrMBaTh HECTAOMJILHOCTL NMOIIEPXAHUS
TOKA B npenenax +2 % npu KOpoTkoM 3aMbIKaHUM nuoxa VD

HEpaBHOMEPHOCTb BEPLUMHBI MMITY/IbCA MIPSIMOTO TOKA He NOJDKHA BBIXOAMTD 3a Mpeaeisl +5 %.
(M3menennan penaxumsa, M3m. Ne 2).
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2.3. Tenepatop G2 nonxeH obecrnevyuBaTbh NMOAA4Yy HA MU3IMEpUTENbLHBIK amanrep U MMMyabCOB
0OpaTHOTO HAINpSKEHUA 3aNaHHOH aMIUTUTYAbI H JUIMTEJIbHOCTH.

AMIUTATYAa UMINyJbca oOpaTHOro HanpsokKeHUd JOJDKHA 3aJaBaThCd C MOTPELUHOCThIO B Npeaenax
+20 %.

JINUTEeIbHOCTh UMITYJIbCA OOPATHOrO HANPSIXEHUSt TO/DKHA YIOBJICTBOPATH YCJIOBHIO

I Z
T, 2 l,.Sr:_mp=—“‘-E—’I

Uep

rae ty — PdekTHBHOE BpeMs XH3HH HEPABHOBECHBIX HOCHTEJICH 3apsna, yKasaHHOE B CTaHapTax
WIK TEXHUYECKHX YCAOBMUSIX HA AMOAbI KOHKPETHBIX TUIOB;

Z.=50 OM — BOJHOBOE CONPOTHBIICHHE H3MEPHUTEILHOIO TPAKTa, BKIIIOYAIOLIETO B ce0 Kabenb M amanTep,
Ussp — MOCTOSIHHOE OOpaTHOE HanpsKEHUE JUOMA.

HepaBHOMEPHOCTh BEpPLIMHBI UMITY/IbCa OOPAaTHOTO HANPSKEHHUS Ha IUTUTENIbHOCTH, PaBHOM 1,57, =
= Il"]" -%-5, He NOJIXHA MNpeBbIliaTh 5 %.

obp

BpeMsi HapaCTaHHsI UMIYJIbCa f;, OGPaTHOTO HAaNpSKEHHs, OTCYNTAHHOE Mexay ypoBHaMH 0,1 u 0,9
U U3MEPEHHOE HAa M3MEPUTENbHOM YCTpoicTBe P INpH H3BJIeYEeHHOM M3 azantepa U auone, HOMKHO
YIORIETBOPATH YCIOBHIO

< Io.Z,
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2.4. BpeMs HapacTaHHMsl NEpPeXOqHOW XapaKTEpUCTHKHU WM rPaHUYHAs 4acTOTa YaCTOTHOM Xapakre-
PUCTHKH H3MEPHTENBHOIO ycTpoiicTBa P u arreHioaropa WU no/mkHbI YIOBIETBOPATD YCJIOBHIO

1
[(2, )+ (t 4?2 <082, ;

0,35 , 5
(727 +

]
0,33 [,

rIe t, p, I,y — BPEMS HAPACTaAHMS MEPEXONHON XapaKTEPUCTHKU U3MEPUTENIbHOIO YCTPONCTBA M ATTEHIO-
aTopa COOTBETCTBEHHO;

feop» Jrpwy — TPAHNYHASL YaCTOTA YAaCTOTHON XapakTEPUCTHKH M3MEPHTENLHOTO YCTPOHCTBA U aTTEHIOA-
TOpa COOTBETCTBEHHO;

fwn — BPEMST BBIKTIOYEHMA, YKa3aHHOE B CTAHAAPTAX WIM TEXHHWYECKMX YCIOBMSIX HA JMOLBI
KOHKPETHBIX THUIIOB.

[TorpemiHoCcTh KANIMOPOBKH BpeMEHHOMN LUKANbl H3MEPHTENBHOro ycrpoiictsa P JoMXKHA OMTH B
npenenax +5 %.

2.3, 2.4. (M3menennas penakuusa, U3m. Ne 1, 2).
2.4a. B kayecTBe H3MEpHUTEJBHOro YCTpOMCTBA P Jonyckaercss HMCIOJb30BaHHE HM3MEPHUTEbHOMN

CHUCTeMBbI, paboTtaiolied Ha NMPUHUHUIE IJIEKTPOONTHYECKOro crpobupoBanus. [IpH 3TOM K BBEIXOZHOMY
pazbeMy agantepa U Bmecto aTtTeHioatopa WU noakio4yaloT COrIaCOBaHHYIO Harpy3ky ¢ COIpOTHBIEHHEM

Z,, 3 NEKTPOONTUYECKH I NPOOHHUK 3NEKTPOONITHIECKON U3MEPHUTENbHON CHCTEMBI Pa3MelialoT B afaInrepe
B 00J1aCTU 3JIEKTPUYECKOIO NMOJs, BO3ACHCTBYIOUIEIO HAa U3MEpSAEeMbiit AMOA.

2.46. BpeMms HapacTaHHs NEPEXONHONH XapaKTEPUCTUKHU SJIEKTPOOIITHYECKOI U3MEPHTEIHLHOU CUCTe-
MBI 7, . JOJDKHO YOOBJIETBOPATH TPEOOBAHUIO

t, < 0,8¢

H.O = BhIKN?

IPA 3TOM NepexoaHast PYHKUMSA NepeXOaHOU XApaKTEPUCTUKHU IJIEKTPOONTHYECKOU H3MEPHUTEIBLHON CHC-
TEMBI JOJDKHA YAOBJIETBOPSATh PABEHCTBY

1
h(t) = IIo(t)dr,

rae [ (t) — pyHxkuust GopMbl ONITHYECKOTO UMITYJbCA.
2.4a, 2.40. (Beenennbi nonoanuteabno, Mizm. Ne 2).
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2.5. UameputenbHbiit agantep U D0axeH yIOBIETBOPATH CAEAYIOIIHM YCIIOBHSAM:
BBITIOJTHEH B BHIE JJUHHM C BOJIHOBBIM CONMPOTUBIACHUEM S0 OM;
K03bOHIMEHT CTOSYEH BOJIHBI H3IMEPUTEIBHOTO afanrepa, HarpyXeHHOro Ha CorJIaCoBaHHOE COIpO-

0,5
U He Bonee 2 10 YacToThl f = —2

BhIKJI BhIKJI
Feomerpuyeckas MIMHA /I H3MEpHTENBHOro ajanTtepa MeXAy €ro BXONOM M BBIXOJOM JOJDKHA

YIOBJIETBOPSTDH YCIOBUIO

THBJIEHHE, NO/DKeH ObITh He Gonee 1,3 10 YacToThl f =

21 C
Il > ——m———

raie C — CKOpOCTb PacClpOCTPaHEHHS 3JIEKTPOMAarHMTHBIX KojiebaHUM B BaKyyMe, M/C;
€, — OTHOCHTE/IbHAsK IM3JIEKTPUYECKask TPOHULIAEMOCTb CPe/lbl IMHMH.
(U3menennas penaxkumsi, M3m. Ne 1).
2.6. TIlosHast HHOYKTUBHOCTD AepXxartens amona L . ¥ koHaeHcatopa Cl ¢ BKIIOYUEHHBIM BMECTO AUOAA
METALTMYECKHUM 3aMBIKaTeNIeM, BBLIMTOJHEHHBIM M0 GopMe nuona, HO/KHA YAOBJIETBOPATD YCIOBHIO

! WA
J L B

BH 3

JInuHa pa3Bs3biBaloliero Kadens / nomxHa ObITh BEIOpaHa Takoi, YTOObI BpeMS 3alepXKH HMITYJIbCA
HanpsiXeHUs #; B Kabejie YAOBJIETBOPSUIO YCIIOBHIO

t; 2 21,

(U3meHennas penakuma, U3m. Ne 1, 2).

2.7. EmMxoct xoHaeHcatopoB Cl u C2 noiXHB ObITh HOCTATOYHO OONBLIMMM IS CcOOIONEHUS
TpeOOBAHUA K HEPABHOMEPHOCTH BEPIUMHBLI UMITY/IbCA, HIANTOXKEHHOIO B I1. 2.3.

(M3menennas penaxums, M3m. Ne 1).

2.8—2.10. (Mckmoyenn:, 3m. Ne 1).

3. IIPOBEIEHUE UBMEPEHHUH U OBPABOTKA PE3VJILTATOB

3.1. MiamepsieMbIi MO BCTaBMAIOT B anantep U. YcTaHaBAWBAIOT MpSAMOH TOK [, M aMmIuIATYny
MMITYJIbCa HAMPsDKEHUs1 paBHOH Uy + U .
(U3MeHennas peaakunsa, Mam. Ne 1).

3.2. Ilo uaMepHUTENBHOMY YCTpPONMCTBY P OTCYUTBLIBAIOT 3HAYE€HHUE BPEMEHHOIO MHTEpBA/Ia MEXIY
ypoBHSIMH 0,2 1 0,8 aMIUTUTYABl UMITYJIbCA HAMPSDKEHHUS Ha OUOJE.

3.3. Ecau u3MepeHHbIH BpeMEHHOM HHTEpBaAJ MpeBOCXOAUT Gonee yeM B 3,3 pa3a coG¢cTBEHHOE BpeMsl

HapacTaHMs !, U3MEPUTEJIBHOIo YCTpoiicTBa P ¢ NMEepexXOOHbIMU 3JIEMEHTAMH, TO U3MEpPEHHOE 3HaYyeHHUE
BpEMEHHOTO HHTepBaJla NMPUMHYMAIOT paBHBIM BPEMEHH BBIKIIOYEHMUS AUOAA.

Ecny u3MepeHHBI MHTEpBan COCTAaBIAET MEHee 4yeM 3,3 ¢, TO BpeMsl BBIKJIIOYECHHUS H3MEPSIeMOTo
IUOIa BBIMUCISIIOT 110 hopMyJIe

b = V2., — (0,641 )2,

TAe f,, ...y — BPEMS BBIKJIIIOYCHHS, OTCYHUTAHHOE 10 U3MEPHTENBHOMY YCTPOMCTBY.
3.2, 3.3. (M3meneHHas penaxuusa, M3m. Ne 1, 2).

4. TIOKA3ATEJIN TOYHOCTH USMEPEHUN

4.1. IlorpemtHOCTb  HU3MEPEHUS  BPEMEHHM  BBIKJIIOYEHHS JOJKHA ObITh B nipesenax

+[0,2+0,1( ':’O HC

BhIKJI

(U3menennas penakuua, Ham. Ne 1, 2).

4.2. Ilpumep pacyera NMOTrpelUHOCTH BPEMEHH BBIKJIIOYEHHS NMPUBEIEH B NMPHIOXEHHUH.
(Beenen ponoxnurennno, M3m. Ne 2).

)’}1100 % c yctaHoBneHHoO# BeposiTHocThIO 0,95,
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ITPHIOXEHHE
Cnpaeounoe

NMPUMEP PACYETA NOI'PEINIHOCTHA USMEPEHWUA BPEMEHH BbIKTIOYEHHA

NHTepBan, B KOTOPOM C YCTAHOBICHHOHM BEPOSATHOCTBIO HAXOAMUTCH MOTpELIHOCTh U3MCPEHHA, ONIPEACAIOT NO
dopMye

2 2
/ \ /

t 5 ¢ (0,641 )% .5¢
_ HiM H3M H 2 2 _
Ot .. = % \/\rﬁm——(OMt )) +\uau_l(L_—LOr64’up)2 + (81 )4+ (8 U,)% =
) N (.. N

St Ot
= + — + —r +(£‘>Im)2 + (O Um)2 :
1 _(064&)2J |(__£_'E.".‘____)2____ 1
L A \ 0,641 )

rae 8t = V3 2+ 82 ;
§, — MOrpeUIHOCTb OTCYETA BPEMEHHOTO MHTEpBaia M0 H3MEPHUTEILHOMY YCTPOUCTBY B npeaenax 10 %;

8, — MOTpeLIHOCTh KATHOPOBKM BpeMEHHOM LLUKalbl H3MEPHTENBHOTO YCTPONCTBA B npeacnax +5 %;

Bth — MOTPEUIHOCTb, C KOTOPOH U3MEPEHO BpeMS HapacTaHMUA NEpPeXONHON XapaKTepUCTHKH M3MCPHTENBHOM cUcTe-
MBI B npeaenax +20 %;

81, — MOTPEIIHOCTb NPU YCTAHORJICHHUH H MNMOMIEPXAHHH MPSMOTO ToKa B npeaenax 15 %,
8 U 5, — NMOTPEIHOCTD MPH YCTAHOBJIICHHH H NMOAICPXAHHH HMIIYNIbCa OOPATHOrO HANpsXKEHHs B Mipeaenax 15 %.

ITPU/TOXEHHUE. (BseneHo aonoaHnTebHo, Ham. Ne 2).
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