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FOCT P 70999—2023

Mpeancnoeue

1 PASPABOTAH AkumoHepHbiM obLecTBOM «POCCUACKMIA HAy4YHO-UCCNEeAOBaTENbCKUA  WHCTUTYT
«3nektpoHcTaHgapT» (AO «PHWUW «3nekTpoHcTaHaapT»)

2 BHECEH TexHuyeckum KomuTeToM No ctaHaapTusaumm TK 303 «3nekTpoHHaa KoMNoHeHTHasa basa,
MaTepuansl U obopygoBaHue»

3 YTBEPXIOEH W BBEJEH B JEVWCTBWE lMpukasom ®eaepanbHOro areHTcTea No TEXHUYECKOMY
perynupoBaHuto 1u metponorun ot 11 oktabpa 2023 r. Ne 1109-ct

4 BBE[OEH BIMNEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob u3-
MeHeHUsX K HacmosuwieMy cmaHdapmy rybrukyemcs e exezs00HOM (0 COCMOSAHUK Ha 1 AHeaps meKyueao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 bruxaliweM 6bINyCKe eXeMeCsYyHO20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcmayou,as UHGopmayus, yeedoMeHUe U mMeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obue2o nob3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemeaa rno
MexHUYecKkoMy peaynupoeaHuro U Mempoaoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

aunoabl NnonynPoBOAHWKOBLIE UMNYNbCHBLIE

CucTeMma napameTpoB

Semiconductor diodes. Parameters system

Oata BeegeHna — 2024—03—01

1 O6bnacTb NnpUMeHeHunA

HacTtoswmi cTaHaapT pacnpocTpaHsaeTcs Ha BHOBb paspabaTtbiBaemble U MOLEPHU3UPYEMbIe UMMYSbC-
Hble MOMyNpPOBOOHUKOBbBIE AMoabl (Aanee — AWoAbl) U yCTaHaBMMBaeT COCTaB NapaMeTpoB U TUMOBLIX Xapak-
TEPUCTUK, NOANEXKALLMX BKIOYEHWIO B 06Lmne TexHudeckne ycnosusi (OTY) n TexHuyeckue ycnosus (TY) npu
ux paspaboTke UNKu NnepecmoTpe.

CranpapT cnenyeT npuMeHsTb AN Bbibopa napameTpoB npu pa3paboTke TeXHWYECKMX 3afaHuil Ha
Hay4HO-UccneaoBaTenbCKUe U OMbITHO-KOHCTPYKTOPCKME paboThl, MporpaMm UCNbITaHWA OMbITHLIX 06pa3uoB.

HacToawmi ctaHgapT npegHasHaveH Ans NpUMeHeHUs npeanpuaTusMi, opraHn3auuamu U Opyrumm
cyDbeKkTaMm Hay4YHOM U XO3ANCTBEHHON AeATEeNbHOCTH He3aBMCMMO OT hopM COBCTBEHHOCTU M NOAYMHEHNS,
a Tarke degepanbHbIMKU OpraHaMn McnonHUTensHoW BnacTu Poccuinckon @enepalmn, y4acTBYOLWKMMUM B pas-
paboTke, NpOM3BOACTRE, IKCNIyaTauMn AUOA0B B COOTBETCTBUM C AEWCTBYOLIMM 3aKOHOAATENILCTBOM.

2 HopmaTuBHbIE CCbINKK

B HacTosLlem cTaHgapTe UCNONb30BaHbl HOPMATUBHLIE CChIMKU HA cNefyrolue cTaH4apThl:

FOCT 25529 [Ouogbl nonynpoBOOAHUKOBLIE. TEPMUHBI, onpefeneHnst U OykBeHHble 0603Ha4YeHns napa-
MeTpoB

FMOCT P 57436 lNpwubopbl nonynpoBogHUKOBbIE. TepMUHEI U onpeaeneHns

Mpumeuyanue — [pv NONB30BAHNM HACTOALLMM CTAaHAAPTOM LIENecoobpasHo NpoBepuTh AENCTBUE CCbINoH-
HbIX CTAHOAPTOB B MH(OPMALMOHHOW cucTeme 0BLIero nonb3oBaHna — Ha ouumMansHoM cante denepansHoro areHT-
CTBa Mo TEXHWYECKOMY PEeryriMpoBaHuUi0 U METPOIOTAM B CETU MIHTEPHET UMK No eXerogHoMy MHPOPMAaLMOHHOMY yKasa-
Tenio «HaunoHanbHbIe CTaHOApPTLI», KOTOPLIA ONYBIUMKOBaH MO COCTOSHWUIO Ha 1 SHBaps TEKYLLEro roaa, v no BbiNyckam
eXeMecs4HOro MHOPMaLIMOHHOTO yKasaTensa «HauuoHanbHble cTaHaapThl» 3a TeKyLWiA rod. Ecnv saMeHeH CCbINoYHBbINA
CTaH4apT, Ha KOTOPbLIA AaHa HeAAaTUPOBAHHAA CChINKA, TO PEKOMEHOYETCA MCMOMb30BaTh OEWCTBYHOLWYI0 BEPCUIO 3TOrO
cTaHdapTa ¢ YYeTOM BCEX BHECEHHLIX B AAHHYI0 BEPCUI0 U3MEHEeHWUIA. Ecnu 3aMeHeH CChINOYHbIA CTAaHOAPT, Ha KOTOPbIiA
[daHa AaTWpOBaHHAasA CChIMNKa, TO PEKOMEHAYETCA UCMNONb30BaTh BEPCUIO 9TOr0 CTaHAApTa C yKasdaHHbIM Bbille rodoMm yT-
BepXOeHUs (NpuHATUA). Ecnu nocne yTBep:aeHWsl HACTOSILLEero cTaHaapTa B CCbIMOYHbIM CTaHAapT, Ha KOTOpbIA AaHa
[OaTMpOBaHHas CChINKa, BHECEHO U3MEHEHWe, 3aTparMearllee NonoXeHue, Ha KOTOPOE JaHa CCbiNKa, TO 3TO NONOXeHne
pekoMeHayeTcs NpUMeHsATL Bea ydeTa JaHHOro M3MeHeHUs. ECni CCbiNMoYHbIN cTaHaAapT OTMeHeH 6e3 3amMeHbl, TO Nono-
EHUWe, B KOTOPOM [aHa CChIJIKa Ha Hero, pekoMeHayeTcA NPUMEHATL B YacTK, He 3aTparvBatoLLei aTy CChINKY.

3 TepMuHbI U onpegeneHus

B HacToswem cTtaHgapTe npMMeHeHbl TepmMuHbl no FTOCT P 57436 n TOCT 25529, a takke cnegyowmi
TEPMWUH C COOTBETCTBYIOLLWM OnpegeneHnem:

3.1 HectabunbHOCTL 06paTHOro ToKa MMMYNbCHOro avoAaa Aloﬁp: OTHOCUTENBHOE U3MEeHeHue
obpaTHoro Toka 3a BpeMmsl, 3aaaHHoe B TY Ha AMOAbl KOHKPETHbLIX TUMOB.

MapaHune ochbuumnansHoe
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4 Knaccudmkaumsn

,D,MO,EI,I::I noapasgensarT Ha KJ'IEICCMCbMKaLI,MOHHbIe rpynnbel B COOTBETCTBAN C Ta6ﬂ1/ILI,E.‘I71 1.

Tadbnuua 1
HavmeHosaHue rpynnel O6o3Ha4eHne

[Ouodbl ¢ apekTUBHEIM BpeMEHEM XW3HW HepaBHOBECHLIX HocuTeneW 3apsiga go 1 He 1
BKMIOYUTENBHO [MNu 3apagom BocctaHoBneHmsa Ao 10 nKn sknioumTtensHo (avogs! WoTtTtku)]
[voakl ¢ BpemeHeM obpaTHOro BOCCTaHOBNEHWs cBA3n oT 1 Ao 5 He BKOYMTENBHO 2
(vnn 3apsgom BoccTaHoeneHus ceasv oT 10 go 150 nKn BkNOYMTENBHO)
[unoael ¢ BpemeHeMm oBpaTHOro BoCCTaHOBNEHUs ¢BA3KN 0T 5 A0 30 HC BKIMIOYUTENBHO 3
(vnn 3apsgom BoccTaHoBneHus ceasuv ot 150 go 1000 nKn BkNoYMTENBHO)
Ouoaebl ¢ BpemeHeMm obpaTHoro BocctaHoBneHus ceasu oT 30 go 150 He BKMKYUTENBHO 4
(vnn 3apsagom BoccTaHoBneHua ¢Basv ot 1000 go 10000 nKn BkNOYNTENBHO)
Ovoakbl ¢ BpemeHem obpaTHoro BoccTaHoBneHusa ceasu ot 150 go 500 He BkMOYMTENBHO 5
(Mnn 3apsigom BoccTaHoBNeHWA cBA3un cebiwe 10 000 nKn)
[Ounoabl ¢ BpemeHem obpaTHoro BocctaHoBneHusi ceaaun 500 He 6
[wnoabl ¢ HakonneHveM 3apsaga 7

I pummeHyaHne — Knaccmcbmaumo AV0O0B Ha rpynnkl noapa3nendaloT No oAHOMY M3 YKa3aHHbIX NapaMeTpoB,
T. €. Mpn KﬂaCCMCbMKaUMM Mo BpeEMEHU 06paTHOI'0 BOCCTaHOBINEHWA 3Ha4YeHMA 3apAaa BOCCTaHOBNEHWUA HE YCTaHaBMMBaKOT.

5 Cucrtema napameTpoB

5.1 CocTtas napameTpoB AWOAOB U cnocobbl 3a0aHnaA HOPM Ha HUX NpuBeaeHsbl B Tabnuue 2.

Tabnuuya 2
BykseHHoe rllla?_laer;'l'gpalé Cnocob Obo3HaveHune MyHkT
HavmeHoBaHue napameTpa obo3HaveHne oﬁn?arenbl-:omy 3agaHua | knaccMdUKauMoHHOM npuMeyaHus
napametpa SerioieEiD B TY HOpMBbI rpynnsl Tabnuusl

1 MapameTtpel guogos
1.1 MNocTosHHbIA 0BpaTHbLIA TOK losp + on 1—6 —
awvoaa
1.2 TlocTosiHHOE NpsAMoe Hanps- Unp + or, P 1—7 —
KeHve guoda
1.3 UmnynbcHoe npsamMoe Hanpsi- Unpu + on 2—6 —
KeHve guoaa
1.4 lNpobueHoe HanpsxeHue Unpoﬁ + orn bé —
auoaa
1.5 Bpema obpaTHoro BoccTa- tsoc.oﬁp + on 2—6 1
HOBIeHWsa anona
1.6 3apag BoccTaHoBMEHWA au- Quoc + on 1—5,7 1,2
ona
1.7 SdhekTMBHOE BPEMS KU3HN Tadeh + orl 1,7 2
HEpPaBHOBECHbBIX HOCWTENen 3a-
psga auoda
1.8 Bpems BblkntodeHusa guoaa i + on 7 —
1.9 OB6waa emkocTb Anoaa C#1 + on 1—7
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OkoHYyaHue mabnuukl 2

BykseHHoe rlla?jae“iirp:}é Cnocob 0O6o3HaveHne MyHKT
HavumeHoBaHue napameTpa obo3HaveHne oﬁn?menbﬁomy 3agaHma | knaccudmkauMoHHON npumedaHus
napametpa BHTICEBHIS T HOPMb! rpynnel Tabnuub!
1.10 WngykTuBHOCTL Anoaa L, o orn 1—7 3
1.11 Bpems npsmoro BoccTaHoB- tﬂoc_np g orn 2—6 3
neHwa guoaa
1.12 OuHamuyeckoe CcOMNpOTUB- [ + on 1—7 3
neHve gvoaa
1.13 HecrabunbHocTs o6parHo- Algep o on 1—6 3
ro Toka guoga
1.14 TennoBoe coOnMpoTUBNEHUE RBCTp-OKp o on 2—7 3
CTPYKTYpa — OKpyKatowas cpeja
1.15 TennoBoe conpoTUBNEHUE ReKOp_OKp o on 2—7 3
KOpMyc — OKpyKakwas cpeda
2 [MapameTpbl pexvMa akcnnyatauum
2.1 MakcvumanbsHo [onycTUMBIA !np — + or 1—7 —
NpsiMOi TOK
2.2 MakcumanbHO  O0nycTUMBbINA fnp.v max * on 1—7 —
VIMMYITbCHBIA NPAMOW TOK
2.3 MakcumanbeHo [AonycTUMbIA "oﬁp.u max + on 1—7 —
VIMMNYIbCHbIA 0BpaTHLIA TOK
2.4 MakcumarneHo [onycTumoe Uoﬁp_ — * on 1—7 —
noctosHHoe oBpaTHoe Hanpsxe-
Hue
2.5 MakcumanbHo  gonyctumoe | Uggy  max + on 1—7 —
NMOCTOSAHHOE WMMMNYyfbCHOE Hanps-
KEHne
2.6 MakcumaneHo —gonycTumas PCp Figi% o orn 1—7 3
cpegHAas pacceuBaemasi MOL-
HOCTb

MpumedaHns

1 B TY Ha KOHKpeTHble TUMbl AMOOOB YKa3biBAOT OAMH M3 NapamMeTpoB: Bpemsa oBpaTHOro BOCCTAaHOBMEHUA
80c.06p VIV 38PSA BOCCTAHOBNEHNS Qg

2 [nsa gpuogoe knaccudmkaumoHHbx rpynn 1 m 7 B TY ykasblBaloT 0OWH U3 NapameTpoB: apeKkTUBHOE BpeMs
XXM3HW HEPABHOBECHbLIX HOCUTENen 3apaaa Tacpp VIV 3@PSA BOCCTAHOBNEHNS Q

3 MapameTtpbl 1.9—1.15 1 2.6 ABMAKOTCA CNpaBOYHbIMU.

4 B rpadpe «lMapameTphl, noanexalme obssatensHoMy BKMOYEHUO B TY» 0603Ha4eHb:

- 3HAKOM «+» — napamMeTpbl, noanexalme obssaTensHOMY BKNOYEHWIO B TY Ha Avodbl kateropui kadecTsa BI,
OC, OCM u OTK;

- BykBOW «0O» — nNapameTpbl, Nnognexalne obsasatensHOMy BKNoYeHWo B TY Ha Auonkl kateropun kadectsa Bl,
OC n OCM.

5 [nsa ykasaHusa cnocoba 3afgaHus HOPM Ha napameTpbl NpYMeHeHk! credytowne obo3HayYeHNs:

- OlN — ogHOCTOPOHHWIA NPEAEN 3HAYEHWs NapameTpa, 6e3 ykazaHua HOMUHANBLHOMO 3HaYeHNs;

- P — pByxcTOpOHHWE rpaHuLbl 3Ha4eHuin napameTpa (pa3bpoc) 6e3 ykazaHua HOMUHAMNBHOTO 3HAYEHNS.

t

BOC*

5.2 OcHOBHble NapaMeTpbl AMOA0B NpusedeHsl B Tabnuue 3.
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Tabnuuya 3

HaumeHoBaHWe napameTpa

Obo3HaveHne knaccurkalMoHHOM

rpynmbl
Bpems obpaTHOro BoccTaHOBNEHWUA guoaa 2—6
3apsag BoccTaHOBMNEHMA Qnoaa 1—5,7
AdhdekTUBHOE BPEMSA XKU3HU HEPABHOBECHLIX HOCUTENEW 3apaia avoaa 1—7
MocTosHHOE NpsAMOe HanpsxeHue avoaa 1—7
O6Lwasa eMKocTb gnoga 1—7
Bpemsa BLIKNOYEHWA gruoga 7

M punmevyaHmne — OCHOBHbIE napameTpbl nognexar OﬁﬂSHTEHbHOMy BKITKOYEHWIO B pa3gen «TexHunyeckune Tpe-

BboBaHuA» TY Ha AMOOblI KOHKPETHLIX TUMOB.

5.3 BaxHenwwne napaMmeTpbl ANOAOB NpuBeneHsb! B Tabnuue 4.

Tabnuuya 4

HaumeHoBanve napametpa

0O603Ha4eHmne KnaccupukauMoHHOM

rpynnbl
Bpems obpaTHOro BoccTaHOBNEHWUA Auoaa 2—6
3apsg BoccTaHOBMNEHMA anoaa 1—5,7
MocToaHHBIA 0BpaTHLIM TOK Avoada 1—7
[MocTosHHOE NpsAMOE HanpsaXeHWe avoaa 2—7

MpumevyaHun

¢ MW 3apsag BocCTaHOBAeHUA Q

BOC.06p BOC*

npegycMoTpeHbl Bonee KecTkne nnaHbl KOHTPOMNA.

1 BTY Ha KOHKPETHbIE TWUNbl OM0A0B YKa3blBAKT OOWH M3 NAapaMeTpOoB: BpemMAd OﬁpaTHOFO BOCCTaHOBNEHUA

2 [Ina BaxHehwWwwMx napameTpoB B cTtaHgaptax Buga OTY wnu TY NOMHOW XapakTEPWUCTUKW OOMKHbI ObIThb

5.4 TunoBble XapakTepUCTUKM OWMOLOB NpuBeneHbl B Tabnuue 5.

Tabnuuya 5
XapakTepucTurka,
HaumeHoBaHWe TMNOBOW XapakTeEPUCTUKA OboaHa:cHIe noAnealian magz?n(;;::esgimﬁ
P P XapakTepUCTUKK obasaTensHomy . I'II"IiI
BKNOMEHWI0 B TY Py
MpamMaa 1 oGpaTHaa BOMbTaMMEPHbIE XapaKTepucTK- Inp = f(Unp) + 1—7
KA NpyY HOPMarbHbBIX KNUMaTUYECKMX YCIOBUAX U Npr J'np = f(Uﬂﬁp)
KpanlHWX TeMnepartypax
3aBucumocTs 06Llelh emkocTu guoga oT obpartHoro CEI = f(Uoﬁp) & 1—7
HanpsxeHus
3aBUCUMOCTb BpemeHu 06paTHOro BOCCTAHOBIEHWUS taoc.06p = fllnp) + 2—6
avofa oT NpsMOoro Toka U 06paTHOro HanpsKeHns 8oc.06p = (Uogp)
3aBucumMoCTb 3apaga BOCCTAHOBMNEHWA Anoda OT nps- Qs = f(fnp) + 2—5,7
MOTO TOKa 1 06paTHOro HanpsKeHus Qpoc = AUqgp)
3aBMCUMOCTL amMNNUTYAbl MakCumansHoro umnynsca Inp_H wiae™ f(TOKp, T o] 1—7
NPSMOro Toka OT TemnepaTtypbl OKpyKalLllen cpefpl
Wnn TeMMNepaTypel Kopnyca
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HOro NPAMOro TOKa OT 4acToTbl U ANWTENbHOCTU MM-
NynbCOB (UMW CKBEKHOCTK)

ObosHaveHve X?_I%alg;;‘)(;m::a, ERSHEHRlHG
HaumeHoBaHWe TUNOBOW XapakTepUCTUKN A > KnaccuukaumoHHo
XapaKTepucTUKK oBs3arensHomy
rpynnel
BKMOYeHuo B TY
3aBUCMMOCTE MakCUMarneHoro NOCTORHHOTO MPAMOro Inp max = TOKD, T) o 1—7
TOKa OT TeMnepaTypbl OKpPYKatLleid cpeabl UNu Tem-
nepaTypsl kopnyca
SHBVICMI\:!OCTI: obpaTHOro Toka oT TemnepaTtypbl OKpy- foﬁp =f TOKp) o 1—7
xarowen cpefpl
3aBUCMMOCTE MakCUMMansHO AOMNyCTUMOro MMMynbC- "np.m max = f(F, 1) o 1—7

OC, OCMu OTK;

OC n OCM.

MpumevyaHne — B rpade «[lapameTpsl, nognexawme obs3aTensHoMY BKTHOMEHWUIO B TY» 0003HaYEHb!:
- 3HAKOM «+» — napamMeTpkl, noanexawue obsasatensHOMy BKIIlOYeHMI0 B TY Ha Ouoael kateropui kavectea Bl,

- ByKBOM «O» — napameTphl, nognexaiwme obsa3aTensHOMY BKIOMEHUIO B TY Ha Anoabl kateropui kadecTea BI,

5.5 I'IapaMeprl—prTepMM rOOHOCTUN MMMNYINbCHbIX ANO40B NMPpU pa3nnyHblX BUOaX ncnbITaHun npmeege-

Hbl B Tabnuue 6.

5.6 B TexHM4eckn 060CHOBaHHbIX cny4dasax no corrnacoBaHWio C 3aKa34dMKoOM COCTaB napameTpoB U TUNO-
BbIX XapakKTepucTtuk aMoaoB, perﬂaMeHTMpOBaHHbll}I HacToAWKMM CTaHOapToM, Npu COCTaBlMEHMMU KOHKPETHBLIX
OOKYMEHTOB Ha AMOObl AONYCKaeTCd pacCllupATb UINKM COKpallaTb.
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@ Tabnuuya 6
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Penaktop H.B. TanaHosa
TexHuyeckuii pegaktop M.E. Yepenkosa
Koppektop PA. MeHmoea
KomnelotepHas Bepctka M.FO. flumoskurot

CpaHo 8 Habop 12.10.2023. [MoagnucaHo B nedatb 31.10.2023. $opmart 60%84%. [apHuTypa Apuan.

Yen. ned. n. 1,40, Yy-usg. n. 1,15.

MoAroToBMNEHO Ha OCHOBE 3MEKTPOHHOWM BEPCUM, MPEAOCTaBNeHHo paspaboTynkom ctaHgapTa

CoszpgaHo B eguMHMYHOM ucnonHeHun B PIBY «MHCTUTYT cTaHgapTraaumu»
ansa koMnnektToBaHua PegepanbHoro MHopMauuoHHoro hoHaa cTaHaapTos,
117418 Mockea, Haxumosckuii np-1, 4. 31, k. 2.
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