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Mpeancnoeue

1 PASPABOTAH AkuuoHepHbIM o0buiectBoM «lLleHTpanbHoe KoHCTpykTopckoe 6wopo  «[eldToH»
(AO «UKB «[OenToH»)

2 BHECEH TexHW4ecKMM KOMUTETOM no cTaHgaptu3aunm TK 165 «CucTemMbl aBTOMaTU3WPOBAHHOIO
MPOEKTUPOBAHMS SNEKTPOHUKN»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom ®enepanbHOro areHTCTBA MO TEXHWUYECKOMY
perynupoBaHni 1 metponorum ot 5 oktabpa 2023 r. Ne 1075-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 MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3peleHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

CUCTEMbl ABTOMATU3UPOBAHHOIO MPOEKTUPOBAHUA ANEKTPOHWUKK

MHdopmaumnoHHoe obecneveHue. Mogenu SPICE.
Mopsagok npyMeHeHUs

Electronics automated design systems.
Information support. SPICE models. Application procedure

Darta BeepeHna — 2023—10—16

1 ObnacTtb NpUMeHeHunA

1.1 Hacrtoswui ctangapt onpenensiet TpeboBaHua k nopagky npumeHeHna mogenen SPICE anekTpoH-
HOW KOMMOHEHTHON 6a3bl U [OKYMEHTaLUMKU K HAM AN cCMCTEM aBTOMaTU3MpPOBaHHOIO MPOEKTUPOBaHWA paguno-
3MNeKTPOHHOW annapartypsl.

1.2 CtaHgapT peKkoMeHOOBaH K NPUMEHEHWIO OpraHn3auuamu, NpeanpusTUaMA, YYpeXaeHUusiMu u gpy-
rTMmKn cybbekTamu X03sMCTBEHHOW AeATENBHOCTH (Janee — opraHn3auus) He3aaBucMMO OT ¢popM cobCTBeH-
HOCTW W MOOYWMHEHWS, BbIMOMHAKLWNMU HayYHO-UCcnenoBaTensckne paboTbl, aBaHMNPOEKTbl K ONbITHO-KOH-
CcTpyKTOpckune paboTel no paspaboTke, MogepHM3aLMK, MPOM3BOACTBY M NPUMEHEHWIO N3LENUIA S3NEKTPOHHON
TEXHUKN (Oanee — v3genusa) B paguoanekTpoHHOW annapaType obuiero, cneunanu3upoBaHHOMO M OTBET-
CTBEHHOIO HazHa4YeHMUN.

1.3 Ha ocHoBe HacTosllero cTaHgapTa MoryT bbiTe pa3paboTaHbl cTaHAapThl, yYuThIBaKLWME ocobeH-
HOCTW NpUuMeHeHusa mogenein SPICE aona KOHKPETHbLIX TUMOB U34ennia.

2 HopmaTuBHbI€ CCbINKK

B HacTofwwem cTaHgapTe UCNonb3oBaHa HOPMAaTUBHAsA CChINKa Ha crnefywnia cTaHgapT:
OCT P 70756 Cuctembl aBTOMaTM3MpPOBaHHOMO NMPOEKTUPOBAHWUA 3NeKTPOHUKW. MHhopmMmaunoHHoe
obecnedvyenne. Mogenu SPICE. TepMuHbl 1 onpeaeneHuns

MpumedaHue — Mpy NONb30BaHUW HACTOALLMM CTAHAAPTOM LienecoobpasHo NPoBEPUTL AENCTBUE CChINOYHbIX
CTaHdapTOB B MHOPMAaLMOHHOW crcTemMe 0BLLEro NoNb3oBaHWa — Ha ouumansHoM caiTe denepanbHOro areHTCTea no
TEXHWYECKOMY PErYNMPOBaHMI0 U METPOIOMMK B CET MIHTEPHET UNK NO eXerogHomy MHGopMaLMOHHOMY ykasartento «Ha-
LMOHaNBHLIE CTaHAAPTLI», KOTOPLIA ONyGNMKOBaH NO COCTOSHWMIO Ha 1 AHBaps TeKYLLEro roda, W rno BbIMyCKaMm eXeMecsy-
HOTO MHCPOPMALIMOHHOTO YKasaTensa «HaunoHanbHble CTaHAapThI» 3a TeKyLMIA rod. ECnu 3aMeHeH CCbINOYHbIA CTaHAapT,
Ha KOTOPLIN JaHa HedaTMPOBAHHAA CChINKA, TO PEKOMEHOYETCH WCMONb30BaTh AEMCTBYHLLYI0 BEPCUIO 3TOM0 CTaHgapTa
C Y4ETOM BCEX BHECEHHbLIX B 4AHHYIO BEPCUIO M3MEHEHWIA. ECN 3aMeHEH CCbINOYHBIA CTAaHAAPT, HA KOTOPLIA AaHa aaTtu-
pOBaHHas CCbiNKa, TO PeKOMEHOYETCS UCMONb30BaTb BEPCUI0 3TOTO CTaHOapTa ¢ YKasaHHbIM Bhille rofoM YTBEPXKOeHUS
(NpuHATKS). Ecnu nocne yTBepXOeHUs HAcTOALLEro CTaHaapTa B CCbINOYHbIA CTAaHAAPT, Ha KOTOPLIA AaHa AaTUpoBaHHas
CCbINKa, BHECEHO M3MeHeHWe, 3aTparuealoLLee NomnoXeHrne, Ha KOTOPOE AaHa CChINKa, TO STO NOMNOXKeHWe PEKOMEHOYETCS
NpYMeHATL Be3 yyeTa 4aHHOro U3MeHeHWA. ECru cCbiNoYHbIA CTaHaapT oTMeHeH 683 3aMeHbl, TO NONOXeHWe, B KOTOPOM
[laHa CChiNka Ha Hero, PeKOMEeHAYEeTCH NPUMEHATE B YACTK, He 3aTparvBaloLLeit 3Ty CCbINKY.

3 TepMuHbI, onpegeneHnAa N COKpaLWeHus

3.1 B HacTosiLem cTaHgapTe npumMeHeHbl TepmuHbl no FTOCT P 70756.
3.2 B HacTosleM cTaHgapTe NpUMeHEeHbl CNeaylLlne CoKpalleHnUs:

BY — BbICOKOYACTOTHBbIN;

MapaHune ochbuumnansHoe
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POA — papgwuoanekTpoHHas annapaTtypa;

CAIMNP — cucTema aBTOMaTU3MPOBAHHOIO NMPOEKTUPOBAHKSA,
CBY — cBepxBbICOKOYACTOTHLIN;

YO0 — ycnosHoe rpadmyeckoe 0bo3Ha4YeHue.

4 OcCHOBHbIe NonoXeHus

MpumeHeHne mogenen SPICE eoinonHsaeTca B CAIMNP POA, onsa KoTopblx OHa npeaHasHadveHa. [Ana npu-
MEHEeHUsA MCnonb3yTca Mogenu u3 6ubnuotekn CAIMP unu 13 BHELIHWX NCTOYHWKOB. [1nNA NpMMeEHEHUs MO-
Oenen U3 BHEeLHUX UCTOYHMKOB HeE0BX0aMMO npoBecTu npoueanypy murpauum B CATNP. Ecnu mogenu umeroT
Apyroin dopmar, neped murpaumein HeobxogMMo NPoBeCTU NpoUedypy KOHBEPTUPOBAHWS.

MpumeHeHWe Modenei JOMKHO COOTBETCTBOBaTE TpeboBaHWaM AoKkyMeHTauuu Ha mogenu SPICE.

5 MpumeHeHnue mogenen SPICE B npoueccax npoekTupoBaHus
PaAvo3neKkTPOHHOM annaparyphbil

[ns ogHOro n3genus NpMMEHSIOT pasnuyHble MoZenu ANA CneayiLnX 3TanoB NnpoekTupoaHusa P3A:

- pa3paboTKM 1 aHanuaa cxem;

- KOMMOHOBKW WM pasmMelleHns U3erui Ha nevaTtHbIX nnarax unu gpyrux OCHOBaHUAX C pacyeToM no-
CagOo4YHbIX MECT U COedUHEeHWH,

- KOMMOHOBKW W pa3MeLLeHNs y3NoB C pacyeToOM COeQUHEHUR;

- aHanua NomnyYeHHbIX KOHCTPYKTUBHLIX PELLUEHWIA U MPOBEPKA UX COOTBETCTBUS UCXOOHLIM CXeMam ny-
TEM WX BOCCTAHOBMNEHUS MO TOMOMOrMM U YyCTaHOBMNEHWEM M30MOpdM3Ma rpacdhoB, ONUCHIBAKLLUX UCXOOHYH
W BOCCTAHOBIMEHHYIO CXEMbI.

MpumeHeHne mopenen SPICE B CAlNP B npoLeccax npoekTupoaHus POA BbINONHAETCS Ha 3Tane pas-
paboTKM M aHanM3a cxeMm.

B CATIP HeobxoguMmo ncnonb3oBath Habop Ba30BbIX UHCTPYMEHTOB, AOCTATOYHbLIA AN BbINOMHEHMUS
aHanusa paboTbl M NoBegeHWsA M3OENUA U CXEMbI B LLIeNoM ANS 3a4aHHbIX YCNoBUiA NpuMeHeHus. [pumMeHse-
mMble mogenu SPICE gomkHbl CUMYNMPOBaTh peanbHble XapakTeEPUCTUKN M3OENUs U He DbiTb NeperpyeHHbI-
MM 3aneMeHTaMK1 MOAEeNMpoBaHns. bonblloe KONMYecTBO 3NeMEHTOB MOAENMPOBaHMA NMPMUBOANT K Nnpobnemam
CXOOMMOCTM BbIHMCIIEHUIA (KOHBEPreHUWN) U K CYLLLECTBEHHOMY YBENMWYEHWIO BpPEMEHW MOAENUpoBaHns. B To
e BpeMs HeAO0CTaToK AeTann3aunn NpUBOANT K UTHOPMPOBAHUIO HEKOTOPLIX BaXKHbIX 0CODEeHHOCTen paboumnx
XapakTepUCTUK CXeMbl B NpoLecce ModenupoBaHus. o aTol ke npu4rHe Npu MOAEenupoBaHuM CXeMbl He3a-
BMCMMO OT TOrO, Kakve MOLENU UCNonb3yTca (NONHbIe MOAENM UMK TOMbKO MaKpoMOLENW), MOXHO MOMy4YuTb
WCKaXEHHYI0 KapTuHy paboTbl peanbHON CXEMbI.

Heobxogumo, 4Tobbl mogenu SPICE nossonanv nonyyatb rpadpuyeckoe npedcraBneHne v NpoBoavTb
aHanua pesynbTatoB MOAENMPOBAHKS.

6 NpumeHeHne onncaHun yCrnoBHbIX rpachnyecknx o6o03Ha4veHUn usnenuin
B cocTtaBe mogenen SPICE

Ons pa3paboTkn 1 aHanu3a cxem ucnone3ytotes onucaHua YO nagenuii B coctaee mopenen SPICE,
KoTopble oTnuyatTes ot YIO, cogepxalwmxcsa B bubnuoteke YO CAMP,

7 NpumeHeHMe HETNUCTORB

B pesynbtate npumMeHenus mogeneit SPICE Ha aTane MogenvpoBaHusa U3genuii U CXem B LIeNoM MOoryT
BbITb CHOPMUPOBAHBI HETNUCTLI, HEOOX0AUMbIE ANA BU3yanbHOro noucka owWnbok B cxemax, obMeHa MHdop-
Maumen mexay pasnuuHeiMu CAMP 1 ux KOMNOHeHTaMu, BbINOMHEHUSA NOCNEeayLL X STanoB NPoeKTUpoBa-
HWUA POA — B 4acTu npoBepkun ownbok B co3gaHnn nNocagoqHbiX MECT U3AENUiA Ha NevyaTHble NnaTtbl UNK Ha
Opyrue OCHOBAHWSA, a TAKKe BbIMOMHEHWUA TPACCUPOBKM.

CTpyKTypa, KOMNNIAEHTHOCTE U pernpe3eHTaunss HETIIMCTOB MOTyT CYLUECTBEeHHO OTNM4YaTbCs OT ycTa-
HOBIEHHbIX NpakTuk. OcHOoBHAasA Lenb (dOpMUPOBAHMUA HETNMUCTOB COCTOMT B TOM, YTOObI COrMacoBbIBaTb MH-
cdopmalnio 0 coeanHeHNAX B cxemax. CocTaB HETNIUCTOB 3aBUCUT OT KoHKpeTHoro CAIMP, onvcaHna Modenemn
SPICE.
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HetnucTbl MOryT UMETb MepapxmHecKyro CTRPYKTYPY U CCbINKKU Ha OTAerbHblie OnncaHnA CBOWCTB MCMOSb-
3YyeMbIX B CXemMe M34enMii OgUH UM HECKOSMbKO pas.

B uensx ucnons3oBaHUsa 4OMOMHUTENLHOW Mchopmau,vm ansa bonee TOYHOrO MOoOenpoBaHUaA MCNonb-
3YHTCA SSKBHHOTEU,MVI, cofepxXallne pesynbrartbl vccriedoBaHUW CBOWCTB u3genui. bakaHHoTauum MOTYT
XPaHUTBCA OTAENBbHO OT HETITMCTOB MNMpU obecneyeHuu onNTMMU3aunn MX CTPYKTYPbI, KOrga B HECKONbKUX HET-
NNCTax MCNonNb3yKTCA CCbIJTIKM Ha O4HY U TY Xe 63!(aHHOTaLI,MI-O.

Ecnu B KayecTBe 3Ha4YeHu No YMON4YaHWo UCNOoNb3YKTCHA JaHHbIE O CBOWCTBaxX U3genumn, XapaKkTepHblie
nnd fonblwKHCTBA M34ennMin oQHoro Knacca, NMPUMEHATCA NPUHLUWNbI HAcnegoBaHWA, No3BONAKLWKME CTPYK-
TYpuUpoBaTb M NMOBTOPHO MUCNONBb30BaTk 3Ha4YeHUA, 4TO, B CBOKD OYepeb, YCKOPAET Npouecc NpoeKkTUpoBaHUA.

Knacc, KOTOprFI Hacnegyet 3Ha4YeHWA, Ha3blBaeTCA NoAaKnaccom, npou3BogHbIM KnacCcom WUinu godep-
HUM knaccom. Knacc, ot KOTOPOro HacnegywTcAa 3Ha4YeHUA, Ha3blBaeTCA CyYynepKnaccoMm, Da3oBbLIM Knaccom
nnn pognuTernbCKMmM Krnaccom. M3meHeHna saHa4vyeHnn B cynepknacce 3atparmBaloT BCE NOAKMNACCHI, YTO MOXET
npmuBOOANTDL K owmnbkam B npoeKkTupoBaHunn.

8 MpumeHeHmne poaHHbIX B popmaTte Touchstone

[ns ananusa patoTel cxem BY- 1 CBY-grmanasoHoB B P3A pasnu4HOro HasHa4yeHus 1 NpUHLKUNOB pea-
nusauumn OONYyCcKaeTcs UCMOonNb30BaTh Mogenn obpaboTku AaHHbIX, KOTopble cofepxaTtcs B cannax popmara
Touchstone (unu dannax SnP, No nx pacwmMpeHuo) — ¢ Ucnonb3oBaHveM cumeonoe ASCIl ons onucaHus
MHorononwcHuka. ®annsl cogepxaTt UHopmauuw o S-napamMeTpax (3NeMeHTbl MaTpUllbl paccesaHusa), unm
Y-napameTpax (anemMeHTbl MaTpuLbl MPOBOAUMOCTH), NN Z-napameTpax (anemMeHTbl MaTpuLlbl MMnegaHca).
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Kniouesble crnioea: mogens, SPICE, P3A, CAlP, moaenupoBaHue, 3neKTPOHHAs KOMMOHeHTHas 6asa,
anekTpoHHasa annapaTypa
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MoAroToBMNEHO Ha OCHOBE 3MEKTPOHHOWM BEPCUM, MPEeAoCcTaBNeHHon paspaboTynkom ctaHgapTa

CoszpgaHo B eguMHM4HOM ucnonHeHun B IBY «MHCTUTYT cTaHgapTraaumu»
ansa koMnnektToBaHua PegepanbHoro MHopMauuoHHoro hoHaa cTaHaapTos,
117418 Mockea, Haxumosckuii np-1, 4. 31, k. 2.
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