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MNpepgnucnoBne

1 PASBPABOTAH AKUMOHEpHbIM 06WecTBOM «POCCUINCKMA Hay4HO-UCCen0BaTe/IbCKUI  UHCTUTYT
«3nekTpoHcTaHfapT» (AO «PHUWN «3nekTpoHcTaHgapT»)

2 BHECEH TexHuuyeckum KoMmuteTom no ctaHpgaptusaummn TK 303 «3nekTpoHHas KOMNOHeHTHas 6asa,
mMartepuasbl n o6opyfoBaHueE»

3 YTBEPX/JEH W BBEJEH B JEVNCTBUE MMpukasom defepanbHOro areHTcTBa Mo TEXHUYECKOMY pe-
rynnposaHuio n metponoruu ot 11 mas 2023 r. Ne 301-cT

4 BBEJAEH BMEPBbIE

MpaBuna NpuMeHeHNs HACTOALWEro cTaHjapTa YCTaHoB/eHbl B CTaTbe 26 defepanbHOro 3akoHa
oT 29 uiwoHa 2015 r. Ne 162-93 «O cTaHgapTwusauum B Poccuiickoin depepauyumn». MHdopmaynsa ob ns-
MEHEeHMAX K HACT oALemMy cTaHgapTy NnybnmkyeTcsa B eXerogHom (No cocTOAHUI0 Ha 1aHBapsa TeKywero
roga) nHpopmaymoHHom ykaszaTene «HaumoHanbHble cTaHfapThbi», a ouunanbHbll TEKCT W3MEHEeHWui
N NoNpaBoOK — B eXeMecsa4YHoM MHpopMaLMOHHOM ykasaTene «HauuoHanbHble cTaHfapTbi». B cnydae
nepecmoTpa (3aMeHbl) WK OTMEHbl HACTOALEro cTaHjapTa CoOOTBETCTBYWLULee yBeJoMNeHne byneT
ony6a1mkoBaHO B 6nmxalillem BbIMYyCKe €XeMeCaYHOro uHgopmaumoHHOro ykasaTensa «HauuoHanbHble
cTaHgapTbl». CooTBeTCTBYlOWAaa nHpopMmaumsa, ysejoMneHne U TeKCThl pasMeLwalnTCca TaKxe B WH-
hopMayMoHHOK cucTemMe 06LENO NOMb30BaHNS — Ha oduymanbHOM cainTe degepanbHOro areHTCcTBa No
TEexXHUYeCcKoMY perynmpoBaHunio U meTposiorum B ceTn NHTepHeT (Www.rst.gov.ru)

© OdopmneHue. ®rbY «NHCTUTYT cTaHgapTusaumm», 2023

HacTosiwuii ctaHAapT He MOXeT 6biTb MOJIHOCTbLI0 MM YaCTMUYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KauecTBe OPMLMANBHOIO M3faHusa 6e3 paspeleHns defepanbHOro areHTcTBa No TEXHUYECKO-
My PerysimpoBaHuilo 1 MeTposiornu
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HALUWOHANbHbBIN CTAHAOAPT POCCUWMCKOW SEALEPALUMN

anoabl NonynPoOBOAHMKOBbLIE TYHHE/IbHbIE
Cucrtema napameTpoB

Semiconductor tunnel diodes. Parameter system

fata BBegeHua — 2024—03—01

1 O6nactb NpPUMEHEHUS

HacTosiwunii cTaHAapT pacnpocTpaHseTcs Ha BHOBb pa3pabaTtbiBaeMble U MOLEPHU3NPYEMbIE TYHHENb-
Hble MOSyNPOBOAHUKOBbIE AnOAbl (fanee — AMOAbl) U yCTaHaBMBaeT COCTaB NapameTpoB U TUNOBbIX Xapak-
TEpPUCTUK, NoAnexalmx BKIIOUYEHUI0 B TEXHWUYECKME YC/IOBUS WAWM CTaHAApPTbl Ha AMOAbl KOHKPETHbLIX TUMNOB
npu nx paspaboTke WanM nepecmoTpe.

CTtaHfapT He pacnpocTpaHseTcss Ha obpal,eHHble TYHHEe/NIbHble CBEPXBbICOKOYACTOTHbIE AMOAbLI, NPU-
MeHseMble B KAYeCTBE CMECUTE/bHbIX U AEeTEKTOPHbIX ANOA0B.

CTaHpapT cregyeT NMPpUMEHATb AN5 BblGopa napaMeTpoB Npu pas3paboTke TEXHUYECKUX 3afaHuii Ha
Hay4YyHO-uccnefoBaTeNbCKMe 1N ONbITHO-KOHCTPYKTOPCKME paboThbl, MporpaMm WMCNbITAHWA ONbITHbLIX 06Pa3LL0B.

HacTosAwwnii ctaHaapT npefgHasHayeH ANsS NPUMEHEeHUs NpeanpusTUSMU, OpraHusaunsamMu u apyrumu
cyb6bekTtaMn Hay4yHO-X035CTBEHHON AeATeNbHOCTU HEe3aBUCUMMO OT JOPM COOGCTBEHHOCTUM WM NOAYMHEHUSA, a
Takke hegepanbHbIMKU OpraHaMu MCNONHUTENbHOW Bnactu Poccuiickoit degepauunmn, yyacTByru MU B pas-
paboTke, NPOU3BOACTBE, IKCNayaTauMm AMOA0B B COOTBETCTBUM C AENCTBYIOLWMM 3aKOHOA4ATE/IbCTBOM.

2 HopmMaTuBHbIE CCbIIKU

B HacToswem cTaHfapTe UCMOMb30BaHbl CCbIIKM Ha cnegylowmne ctaHgapThl:

FOCT 25529 [Auogbl NosynpoBOAHUKOBbIE. TepMuHbI, onpefeneHns N 6ykBeHHble 0603HavYeHus napa-
MeTpoB

FOCT P 57436 [MMpu6opbl NOAYNPOBOAHUKOBbLIE. TEPMUHBLI 1 ONpeaesieHns

MpuMmeuyaHne — MMpy NONb30BAHNN HACTOSILLUMM CTaHAAPTOM LEeecoobpas3Ho NpoBEpPUTL AeCTBME CCbLIoY-
HbIX CTaHAAPTOB B MH(POPMALMOHHON cucTeEME OOLLEro nNonb3oBaHWs — Ha oduumnasnibHOM calite defepasibHOro areHT-
CTBa MO TEXHUYECKOMY PEry/IMPOBaHMI0 U METPOSIONNN B CETU VIHTEPHET MM NO eXerogHoMy UHOPMaLMOHHOMY yKa3a-
Tento «HauuoHanbHble CTaHAAPTb», KOTOPbI Ony6/IMKOBaH MO COCTOSIHUIO Ha 1 sitHBaps TEKyLero roga, v no Bbimyckam
€XEeMeCsYHOro MHPOPMaLMOHHOTO yKa3aTensa «HaunoHasbHble CTaHAapTb» 3a TekyLmid rofd. Ecnv 3aMeHeH CCbII0YHBIN
CTaHAapT, Ha KOTOpbIA faHa HeaaTMpOBaHHasA CCblIka, TO PEKOMEHAYEeTCs MCMOo/b30BaTb AENCTBYIOLLYI0 BEPCUID 3TOrO
CcTaHapTa C YYETOM BCEX BHECEHHbIX B A@HHYI0 BEPCUID M3MEHEHWIA. ECNM 3aMEHEH CCbISTOYHbLINA CTaHAaPT, Ha KOTOPbIi
[laHa gaTupoBaHHas CCbl/lka, TO PEKOMEHAYETCA MCMOJ/Ib30BaTh BEPCUIO 3TOMO CTaHgapTa C yKa3aHHbIM Bbllle FOA0M YT-
BEPXAEHUs (NpuHATKS). ECm nocne yTBePXAEHUS] HACTOSALLErO CTaHAapTa B CCbIIOYHbIA CTaHAapT, Ha KOTOpbIA AaHa
[aTVpoBaHHas CCblfka, BHECEHO U3MEHEHME, 3aTparnBatollee NnonoXeHue, Ha KOTOpoe AaHa CCblfika, TO 3TO MOJIOXEHME
pekoMeHayeTca NpUMEHsITb 6e3 ydeTa AaHHOTO U3MEHeHUs. ECNM CCbIOYHbIA cTaHAAPT OTMEHEH 6e3 3aMeHbl, TO Moso-
XEHME, B KOTOPOM JaHa CCbI/IKa Ha Hero, PeKOMeHAYeTCs MPUMEHSITb B YaCTy, He 3aTparvBatoLLeli 3Ty CCbIKy.

3 TepMUHbI 1 onpeaeneHns

B HacTosweM cTaHgapTe npumeHeHbl TepMuHbl no FTOCT 25529 n TOCT P 57436.

M3gaHne opuunanbHoe
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4 Knaccudomkauus
TyHHeJ‘IbeIe anoabl noapasfendarT Ha KI'IaCCVIdJVIKaLI,VIOHHbIe rpynnbl B COOTBETCTBUU C Ta6r||/|u.e|7| 1.
Tabnuya 1

O603HayeHne knaccurKaunoHHoW
HanmeHoBaHuWe rpynnbl

rpynnol
YcunutesnbHble TYHHe bHbIe MOosyNPOBOAHVKOBLIE ANOAbI 1
[Nepekntoyatowne TyHHe IbHble NoyNPOBOAHUKOBbLIE ANOAbI 2
eHepaTOpHble TYHHE IbHbIE MOYNPOBOAHNKOBLIE ANOAbI 3
4

O6palleHHble TYHHe/IbHble NOJTYNPOBOLHUKOBbIE ANOAbI

5 Cwuctema napameTpoB

5.1 CocTaB napaMeTpoB AWOAOB M CNOCOGLI 3a4aHuss HOPM YCTaHOBJEHbl B Tabnuue 2. B TexHuuecku
060CHOBaHHbIX C/lyyasix COCTaB NapameTpoB AMOA0B AOMNYCKAETCSA pacwupaTb UK COKpallaTh.

Tabnuya 2
BykseHHoe Cnoco6 O603HaveHne
HanmeHoBaHve napametpa 0603HaveHne 3agaHus KnaccudukaLMoHHol MpumeyaHne
napameTpa HOPMBbI rpynnol
1 MapameTpbl gnoga
11 TMukoBbIli TOK n HP 1—3 -
orn 4
1.2 OTHOLEHVE TOKOB ‘n on -3 —
1.3 HanpspkeHve nuka an on 1—3 —
1.4 HanpspkeHne BnagviHbl "e H 1—3 —
1.5 Hanps»keHne pacTtsopa 45p on 2 —
1.6 MNMocTosiHHOEe MpsAMOoe HanpsKeHue "np on 4 —
1.7 MNocTosiHHOEe 06paTHoe HanpsKeHne L1a6p HP 4 —
1.8 O6Lw@an emkocTb cn P 1 3 -
on 2,4
1.9 EMKOCTbL Kopryca © 0 P 13 —
1.10 NIHayKTMBHOCTL “n P 13 —
111 TMocnepoBatesibHOE CONPOTVB/IEHVE n on 134 —
notepb
1.12 OtpuuaresibHas NPoOBOAMMOCTb Qviep HP 13 1
1.13 lMNpegenbHan pe3ncTMBHas vacrtota R on 1 1
1.14 LymoBas nocTosiHHas on 1 1
1.15 Pe3oHaHcHas yacTtoTa on 13 1
2 MapameTpbl pexvma skcnayarauum amoaa
2.1 MaKkcuMasibHO [0MYyCTUMBIA UMMY/LC- 'Mip.u.MaKe H 2 —

HbIli MPSIMOI TOK

2
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OkoHuyaHve Tabnuubl 2

BykBeHHOe Cnocob O603HaveHne
HaunmeHoBaHne napameTpa o0603HauveHune 3afaHuns KnaccudmkaLnoHHoM Mpumevaxune
napametpa HOPMBbI rpynnbi
2.2 MakcmasnibHO A0MNYyCTUMbIA NOCTOSH- Ap.MaKE H 1—4 —
HbIi NPSIMOIA TOK
?'3 MaKcmvma.ano £[0NyCTUMbIA NOCTOSAH- AoGp.MaKe H 1—4 —
HbIli 06paTHbIA TOK
2.4 MakcumasibHO fonycTuMasi paccenBa- ACBY make H 1 —
emass CBY-moLHoCTb
2.5 MakcumasibHO fonycTuMasi paccenBa- °CBY n.MaKC H 1 —
emasa nmnynscHasa CBY-mMoLHOCTb
2.6 SHeprua nmnynLcos W, H 1 1

MpunmeyvaHnsna

1 3HayeHuss napaMeTpoB AOMNycKaeTca NpUBOAUTL B BUE PacYeTHOro COOTHOLLIEHUS.

2 ina yka3aHusa cnocoba 3afaHnst HOPM Ha napaMeTpbl B HACTOSALLER Tabnvue NprMeHeHb! Creaytolme CoKpalleHuns:

- H— HOMMHasIbHOE 3Ha4eHne napameTpa;

- HP — HOMUWHa/IbHOE 3Ha4yeHve napameTpa C OLHOCTOPOHHUM WU OBYXCTOPOHHWM [OMYyCKaeMbIiM OTK/IOHEHVEM
(NpesenbHbIM OTK/IOHEHUEM);

- P— [BYXCTOpPOHHME rpaHuLpl 3HauYeHns napamertpa 6e3 ykasaHusi HOMUHa/IbHOTO 3HAaYEHUS;

- OlN — OHOCTOPOHHUIA Npefen 3HaveHns napameTpa 6e3 ykasaHus HOMUHATBHOTO 3HAYEHUs.

5.2 CocTaB BaXHeiwunx napameTpoB AMOA0B yCTaHOB/MEH B Tabnuue 3.

Tab6bnuya 3
HanmeHoBaHVe napameTpa O603Ha4YeHNe KnaccuuKaLunoHHOW rpynmbl
OTHOLLEHNE TOKOB 1—3
MocTosiHHOEe obpaTHoe HanpsxeHue 4
MnKoBbIA TOK 1—3
lMocTosiHHOE MpsiIMoe HanpshKeHue 4

5.3 MapameTpbl — KpUTEPUU TOAHOCTU ANOAOB ANA Pa3fIMUHbIX BUAOB MUCMNbITAHWI YyCTAHOB/EHbI B Tab-
nnue 4.
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» Tabnuuya

KOHTpoNb cOOTBETCTBUA TpeboBaHUAM

K KOH-
CTPYK-

axaoxeunA x

ao6oTxed X1aHavenlTtaus owarnab'eoa x Nx3oxmoxa exdeaodu

“bnaxanab’eoa wnxoehndxxeue x nxaoanbnoxaA exdeaodu

akTopam

CTOWKOCTU K BHELUHUM BO34EeNCTBYHOLWUM

Lmm

Buabl ucnbiTaHuit

axooiAieBHedxoo eH

AX30Heexxoeaq eH

HaeXHoCTU

aogndx XNa3Ho3annm enaxonetteoe eH

eHeLwAX
(0JoxodoiAi) ojohbuoo enaxonetfeoa eH

BMHen-aBbloXOHH3rTAaoM enaxonetteoa eH

BUH3Maebl
OXOHHIXUHOM cucradpaonxe enaxonetteoa eH

eoHHewedaoxxedx
exAtfeoa nxaoHxena
WOHHIrTsIaon
enaxonetfeoa eH coHsmexmmbl

nnexeAunaxe ndu ntfedo
ladAxedeuwex MOHH3XMHOU enaxonetfeoa eH

nnfexeAunaxe ndu ntfedo
ladAxedeuwax noHHarTsaou enaxonetfeoa eH

latfedo ua™lo™ex/ldxo
ladAxedeuwex BUH3Henen enaxonatteoa eH

BHHedoxoA ojohh8hhu enaxonetfeoa eH

aodetfA xiaHhOHHtto anaxonatefeoe eH

AX90aMbNOX3A txAHdetfA eH

axooHhodu otAHdetfA eH anHexBunam

30HAN3XMMb1
axooHhoduodgna eH
eoHHewedaoxxedx

axooanhnoxoAodgna eH

1auma nehioieaHjBxoed
enaxonetfeoa eH (aolMHox xiaHtfoaiaa) aotfoaiaa

HanmeHoBaHne
napameTtpa
Kputepus
rogHocTn

Y

oY

MocTosiHHOE
ob6paTHoe

HanpshkeHne

8 N8 38 8

8

=38 8 B8 =38

=38

=38

OTHOLLEHNE

TOKOB

=8 +8

=8

MnKoBbIN TOK

121

O6LLas eMKoCcTb

co

MNocneposatesib-

HOe COMpOTMB-
JIeHVie noTepb

MocTosiHHOE
npsivoe

HanpshkeHne



MpogomkeHne Tabnmupl 4

KOHTpOsb COOTBETCTBYSI TREOOBAHMSIM

asaosen1A

Boboxsiedh X1sHavenpars oLaxoraPeoa A UX3osnoxa estaaoom

WBnaxonatTeoa MnsioabmoXsiare s nxaoamboxall estaactn

axoowaBHedxoo eH

HaIEKHOCTM

SAX30HEEAX0ea ], eH

aogndj xnasHoaun aviaxonsPeoB eH

(oxoxodow) ojohbltoo anaxonatfeoa eH
BU/H3Vaeblo-toHHANMSIaon anaxonaltfeoa eH

BUHaviaebl
OXOHHMKMHOM O-toHBachooLLHe anaxonaltfeoa eH

é’ 30HHAMHOPaosixePA
exAtfeoa nxaoHxena
é- VNOHHAIrTsiaon
§ avaxonaPeoa et I0HAUIXUVP
] wiPexe/wesie ndu ntfado
2 = ladAxedauwax MOHHXWHOM avaxovePeoa eH
() s
g é wiPexe/lxasie ndu latfado
< § ladAxedauwax MOHH3rTAaom anaxonaltfeoa e
S Sy
3 4 latfado velTourNgo
% % ndAxedauwax BUHIHaWEM anaxonatfeoa eH
x
E BHHa0OX0A OXOHI3HUM avaxavableoa e
3
3 aodetM xiaHhOHHfo anaxonatfeca eH
xaoammoxal1 o HdetfA eH
axooHhodu olAHJetM eH avHexdsmon
aoHsALaxvBbl
axooHhoduodgna eH
30HHAMHOPaosixePA
axooanhnoxoAodgna eH
ts 1swe nalmoieaHIBxoed
z % = anaxomaPeoa eH (aoPHost XiaHtfoaiaa) aotfoaiaa
(0]
z |
Be, .
=
§235
S
3558

—

CoxpaHsieMoCTb

BHELLUHEero snga

1

1—4

OtcyTtcTBME

MeXaHN4YeCKnx

NoBpexXaeHNii

OtcyTtcTBME
KOPOTKUX

3aMbIKaHWit ©
06pbIBOB
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OtcyTtcTBME
KOppO3uK

CoxpaHeHue

repMeTn4yHoCTN
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S> OKOH4YaHve Tabnuubl 4

33raosBuA »

aoclol>1eth xnHgLrenheuo CHnaionatfeoa x nxaoxmoxa Bxdaaodu

wtcnaioHatfeoa wnxoahndixaue x nwooanmmoxaA exdaaodu

axoowaBHBdx00 BH

gxooHEBxxoeag BH

aogndx XMasHaanm anaxonatfeoa BH

bhbwAx
(ojoxodow) ojohbltoo anaxonayeoa BH

BUH3MaBb1oXOHHAITMHaoN anaxonatfeoa BH

KnHanasbl
CUOHH3XWUHOMN cuc”ahacunue anaxonalleoa BH

aoHHawadaoxxBdx
BxAtfcoa nxooHxBua
MNOHH3Nrnaaon
naxonatf BH ;
anaxonatfeoa aoHquaxnixt/

nnbexs/lnnaxe ndu igtfado
igdAiBdauwai nOHH3XMHOKN anaionatteoa BH

nnlnexs/inaxe ndu igtfedo
igdAxBdauwax noHHarrnaaon anaionatfeoa BH

iqtfado na”ncHexJ/1dxo
igdAxBdauwax BuHaH31/1len anaxomaYeoa BH

BHHadoxoA o-l0HU3HUK anaxomaYeoa BH

aodBtfA xigHhOHHItfo anaxonatfeoa BH

axaoannnoxoA CHAHABYA BH

gxooHhodu cxAHABIfA BH anHBXNN3aun

aoHanaxuu-bl

gxooHhoduodgna BH
aoHHawadaoxxBdx

gxooanhnoxoAodgna BH

nuna nalmecxBaMjBxoBd
A ls anaxonatfeoa BH (aolwox xiqHtfoaiga) aotfoaiqa
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5.4 CocTaB TUMNOBbIX XapaKTepucTUK AWOA0B yCTaHOB/EH B Tabnuue 5. B TeXHMYECcKM 060CHOBAHHbLIX
C/lyyasix cocTaB TUMOBbIX XapaKTePUCTMK A0MNYyCKaeTCsl pacliuMpsaTb U coKpallaTth.

Ta6bnuuya 5
HaumeHoBaHMe TUNOBOWN XapakTepucTuku O603HavYeHne KnaccmuKaLnoHHOR rpynnbl
BonbTamnepHasi xapaktepuctuka (BAX)1) 1—4
3aBMCUMMOCTb MMKOBOrO TOka OT TeMnepaTypbll) 1—3
3aBNCMMOCTb HanpsHKeHWs BnaguHbl OT TeMneparypbl 1—3
3aBMCMMOCTb HanpsXXeHUss pacTeopa OT TemnepaTypbl 2,3
3aBNCMMOCTb MaKkCMMasIbHO A0NYCTUMOrO UMMY/IbCHOrO NPSIMOro Toka OT 2,3

ANUTENBHOCTU UMY bca?)

3aBUCMMOCTM OTpULIATE/BHOWM NPOBOAMMOCTU U LLYMOBOW MOCTOSIHHOW OT 1
HanpsHXKEHUSI CMELLEeHNS!

1) Ana anofoB KnaccuuKauMoHHbIX Tpynn 2 1 3 NPUBOAAT 3HAYEHWS, NOJSTyYEHHbIE HAa BOCXOAALMX BETBAX BAX.
2) 3HaveHuns gonyckaeTca NpPUBOAUTL B BUAE PACHETHOTO COOTHOLLEHUS.
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YOK 621.382.2.019:006.354 OKC 31.080.10

KntoueBble c/loBa: TYHHE/bHbIE MOJYNPOBOAHUKOBbIE AMOALI, CUCTEMA NapamMeTpoB, COCTaB NapaMeTpos,
napaMmeTpbl — KpUTepuUu roAHOCTU, BaXHelilne napaMeTpbl, TUMOBbIE XapaKTepucTuKK
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