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Mpeancnoeue

1 PASPABOTAH AkuuoHepHbIM o0bliectBoM «lLleHTpanbHoe KoHCTpykTopckoe 6wopo  «[edToH»
(AO «UKB «[OenToH»)

2 BHECEH TexHW4ecKMM KOMUTETOM Mo cTaHgaptu3aunm TK 165 «CucTemMbl aBTOMaTU3WPOBAHHOIO
MPOEKTUPOBAHMS SNEKTPOHUKN»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom denepanbHOro areHTCTBA MO TEXHWUYECKOMY
perynupoBaHuio U metpornorum ot 4 aerycta 2023 r. Ne 615-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-
MeHeHUSaX K HacmosuwieMy cmaHdapmy rybrukyemcs 6 exezs00HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuwieao
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

CUCTEMblI ABTOMATU3UPOBAHHOIO NMPOEKTUPOBAHUA 3NEKTPOHUKU

WUHcpopmaumoHHoe obecneveHue. Mopagok pazpabotku mogenen SPICE.
O6wue TpeboBaHuA

Electronics automated design systems. Information support. Procedure for development of SPICE models.
General requirements

Data BeepeHuna — 2023—09—01

1 O6bnacTtb NpUMeHeHunA

1.1 Hactoswuin ctaHgapT onpegensietr obwme TpeboBaHus K nopanky paspabotkm mogenen SPICE
M3gennin 1 OOKYMEHTaLUMWM K HUM M5l CUCTEM aBTOMaTM3MPOBAHHOIO MPOEKTUPOBAHUSA pPaUO3NEeKTPOHHON
annaparypel.

1.2 CTaHgapT peKkomMeHOO0BaH K MPUMEHEHMWIO OpraHn3aumMamu, NpeanpusaTUaMK, yYpexaeHusMm u gpy-
rMmun cybbekTamu X03ANCTBEHHOW AEATEeNbHOCTU HE3ABUCKMMO OT pOpM COBCTBEHHOCTU W MOAYMHEHUS, Bbi-
NOMHAKLMMKU Hay4YHO-MCCcrenoBaTenbckne paboTbl, aBaHNPOEKThbl M ONbITHO-KOHCTPYKTOpCcKue paboTbl no
pa3paboTke, MogepHU3aLnKM, NPOU3BOACTBY U MPUMEHEHWID W3LENWA 3NEeKTPOHHOW TEXHUKW (ganee — u3-
Jenus) B pagnoanekTpoOHHOW annapartype obulero, cneunanu3vpoBaHHOMO M OTBETCTBEHHOMO Ha3HaYeHWA.

1.3 Ha ocHoee HacTosfwero ctaHgapTa MoryT ObiTe paspaboTaHbl CTaHAapThl, yYuTbiBaoLwme ocobeH-
HocTM 06Wwnx TpeboBaHWin K nopsaaky paspaboTtku mogenen SPICE ans KOHKPETHbIX TUMOB U3LENni.

2 HopmaTuBHbIE CCbINKK

B HacTofAwem cTaHgapTe Mcnonb3oBaHa HOPMAaTUBHAA CChINKa Ha crnefywni cTaHaapT:
FOCT P 57700.21 KoMmnbloTepHoe MogenupoBaHue B npoueccax paspaboTku, npon3soactea u obe-
crnevyeHns akcnnyaTaunum n3genuin. TepMuHbl U oNpeneneHus

Mpumeyanue— lNpy NONL30OBAHUN HACTOALLMM CTAHAAPTOM LienecoobpasHo NpoBepuTs AeNCTBUE CCbINOYHbIX
CTaHOapTOB B MH(OPMAaLMOHHOK cucTemMe obLLero nonb3oBaHWs — Ha ouLmMansHoM cailTe defepanbHOro areHTCTBa no
TEXHUYECKOMY PErynupoBaHuio U METPOMoriy B ceT MIHTEPHET UNK Mo exerogHomy MHGopMaLMoHHOMY ykasaTtento «Ha-
UMOHaNBHLIE CTAHAAPTLI», KOTOPLIA ONYy6BNMKOBaH NO COCTOAHMIO Ha 1 AHBApA TEKYLLEero roaa, U rno BbIMyCKaM eXeMecad-
HOTO MHCOPMALIMOHHOTO YKa3aTensa «HaunoHanbHble CTaHaapThl» 3a TEKYLUMIA rogd. ECNu 3aMeHeH CCbINOYHbIA CTaHAapT,
Ha KOTOpLIA JaHa HedaTMpOBaHHAas CChIMNKa, TO PEKOMEHAYETCS WCMONb30BaTh ASNCTBYHLLYK BEPCUIO 3TOro CTaHdapTa
C YYETOM BCEX BHECEHHbLIX B AaHHYIO BEPCUIO M3MEHEHWIA. ECn 3aMeHeH CCbINOYHbIN CTaHOAPT, Ha KOTOPLIA AaHa gaTtu-
pOBAHHAsA CCbIMKa, TO PEKOMEHOYETCA UCMONb30BaThL BEPCUI0 3TOMO CTAHOAPTA C YKasaHHbIM BhIlLe rogoM YyTBEpPKAeHUs
(NpuHATKUA). Ecnn nocne yTBepXOeHWs HACTOSLLEr0 CTaHAapTa B CCbINIOYHBIA CTAHAAaPT, HA KOTOPLIA AaHa 4aTMPOBaHHas
CCbINKa, BHECEHO M3MeHeHWe, 3aTparuealoLLee NnomnoXxeHrne, Ha KOTOPOE AaHa CChINKa, TO 9TO NONOXKeHWe PeKOMEHOYETCS
NpYMeHATL Bes yyeTa gaHHOro MsmeHeHws. Ecrun cebinoyHbIn cTaHgapT oTMeHeH 683 3aMeHbl, TO MNOMNOXEeHUe, B KOTOPOM
[aHa CCbINiKa Ha Hero, PEKOMEHAYETCH NMPUMEHNATE B YACTU, HE 3aTparvBaloLLEel 3Ty CCbINKYy.

3 TepmuHbI, onpefeneHnsl U COKpaLweHus

3.1 B HacTosweM cTaHgapTe npuMeHeHbl TepMuHbl no FTOCT P 57700.21, a Takke cnegyrlne Tepmu-
Hbl C COOTBETCTBYHLLMMM ONpeaeneHnamu:

3.1.1 cxema 3ameleHnna: Cxema anNeKTpUYecKon uenu, otobpaxaillaa CBOWCTBA Lenu npu onpeae-
MEHHBIX YCMOBUSAX.

MapaHune ochbuumnansHoe
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3.1.2 akBuMBaneHTHas cxema: Cxema 3aMeLLleHWA 3NEKTPUYECKON LIEeNW, B KOTOPOW BEMWYUHbLI, NOA-
nexatline pacCMOTPEHMWIO, UMEIOT TE Ke 3HAYEeHWs], YTO 1 B MCXOOHON CXEMe 3aMelLleHNs.

3.2 B HacTosLeM cTaHAapTe NPUMEHEHLI CNefyrLne COKPaLLEHUS:

MO — moaynb OaHHbIX;

HOWM — Habop gaHHbIX 06 M3genuax;

CAIP — cuctema aBTOMaTU3MPOBaHHOMO NMPOEKTUPOBAHUS;

CXLU — cTtaguu }K1sHeHHoro Lukna;

IEEE — Institute of Electrical and Electronics Engineers.

4 OcCHOBHbIe NonoXeHus

Mogenn SPICE uenecoobpasHo co3gaBaTth Ha cTaguu paspaboTky u3genuii U NPUMeHsTL Ha BCEX Mo-
cnepyrowmx CXL napgenuin. Mpyn HeobxogMMOCTM MOTYT CO3aBaTbCs HOBble Bepcuun Mofernei SPICE.

Onsa ogHoro u3genusa MoxeT BObiTb paszpaboTaHo U UCNoNb3oBaHO B pasznuyHbix CAIMP Heckonbko mMo-
nenein SPICE. Mx MHOXeCTBEHHOCTL onpenenseTca HeobXxoaMMOCTbI0 MPUMEHEHUSA U3OENWA B pasnM4YHbIX
YCNOBUAX.

5 Crpykrypa mogeneu SPICE

Mogenu SPICE moryT BbiTb MPOCTHIMU U KOMBWMHUPOBaHHLIMM, COCTOALMMK U3 HaGopa B3auMOCBS-
3aHHbIX Mogenei. Mpouecc pazpaboTkn Moaeny SPICE crnoXHOro uagenus OonyckaeT ero AeKOMMo3uLuio
Ha coCTaBnAwLMe 3MNeMeHThl ¢ NPoBeAeHWeM NocneaoBaTenbLHOro aHanuaa U MooenMpoBaHUs OTOENbHbIX
3NeMeHTOB C NMocneayoLWnM YCTaHOBNEHWEM CBA3EH MeXAy MoAensaMu aNeMeHToB. B 3ToM cnydvae kom6u-
HUpOBaHHas Mogenb (hopMupyeTcs Kak obbeanHeHne Moaenei anemMeHToB, a NpoLecc B3aumModencTBus
2MeMeHTOB MOAENMPYETCH C YCTAaHOBNEHUEM KOOPANHMPYIOLWMX CBA3EN MeXay areMeHTaMu.

6 CpepncrtBa pa3spabortku mogeneu SPICE

Mogenu SPICE paspabartbiBaioT ¢ MOMOLLLK NpOrpaMMHO-TEXHWYECKMX cpencTtB. B kayectBe npo-
rpamMHoOi cpedbl AN co3naHusa mogenein SPICE ncnonbaykoT: TEKCTOBLIE peaKTopkl, 3NeKTPOHHLIE (POpPMBbI
BBOAA AaHHbLIX, NporpaMMHble reHepaTophbl, cpeAcTBa TpaHcnauun daHHbIX B dopmaTt mogenen. MNporpamMm-
Hasa cpeda ans cosgaHus mogenein SPICE moxeT npumeHaTeca B coctaBe CAIMP, nporpamm aHanuza v npo-
BEpKKW CXeM W ApPYrMX NporpamMMHbIX CPeacTB.

7 UcxogHble gaHHble ansa pa3pabotkmn mogeneu SPICE

CocTaB gaHHbIX, Heobxoaumbix Ons paspabotkn mogenein SPICE, onpegensierca ULenbio Mogennpo-
BaHWA M obbeMomMm umelolwenca nHgopmaunn o6 magenuax. [na nposegeHns mMogenupoBaHma paspabor-
yMKamMu Mofenei cosgatotcs HOW, koTopble coepXat: HaMMeHOBaHWA WU3AernuiA; acnekTbl MOAENUPOBaHNS,
CBOWCTBA, XapaKkTepuaylle acnekTel MOAENUPOBaHUS U eOWHULIEI U3MepeHus ceoicTe. HOW nomkeH 6biTb
HEe3aBUCUM OT MBON KOHKPETHONW NPOrpaMMHON Cpefbl M No3BonATh obecneunsaTe BBOA UHMOPMALIMK, He-
obxoaumon ans cosganus mofenein. HOW pomkeH obecnednBaTtscs cpedcTBamin XpaHeHus, ocTyna, nepe-
Oaqyv v apxMBMpPOBaHNA OaHHbIX.

8 AsbIk onucaHnA faHHbIX

Ons cdopmupoBaHua HOWM ucnonb3ykoT sA3blK ONMCAHUA OaHHbIX, KOTOpbIA obecnednBaeT OOHO3HAu-
HOCTb WM COMMacoBaHHOCTbL MPEeACTaBMeHUs WHGOpPMAaLUKU, a TakKe ynpowaeT ModenupoBaHUe U No3Bons-
eT n3bexaTb HeonpegeneHHOCTU. [Ana NpUMeHeHUs A3blka ONUCAHWUA AaHHbLIX UCMOMNb3YT YCTAHOBMNEHHYH
OOKYMEHTaMu Mo cTaH4apTu3auuu MHOPMAaLMIO, PErMaMeHTUPYHOLLYI0 NOPSiAOK NpeAcTaBNeHns YyCnoBHLIX
obo3Ha4eHnn, BENNYUH U eguHIL uaMmepeHus. MNMopsgok npumeHeHus B HOW kpaTHbIX M OONBHbLIX NPUCTaBOK
K YACMOBbLIM 3HAYEHUAM AaHHbIX YKa3aH B NPUNoXKeHun A.
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MpunoxeHune A
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MopagoK NpUMeHeHUA B MOAENAX KPaTHbIX U AONbHbLIX NPUCTABOK K YACNOBLIM 3HAYeHUAM

Bribop kpaTHOM MnNn OONbHOW NPUCTABKM K egMHULAM U3MEPEHUS onpeaenseTca ee HeobxoauMocTelo. M3 MHoro-
o06pasna KpaTHbIX M O0MbHBIX NPUCTAaBOK, KOTOPble MOryT BbiTe 0B6pasoBaHbl C MOMOLLEID MaTteMaTUMECKUX Bblpa)KeHWnA,
BbIOMpaOT BENUYWHEI, MO3BONAKLLME NOMYYaTh YACMNOBLIE 3HAYEHNUS, NPUEMIIEMBLIE HA NPAKTUKE, TakMM obpasom, YTobbl
OHWM Haxoaunucek B guanasoHe ot 0,1 go 1000.

B HekoTopbix cny4yasx uenecoobpazHo NPYMEHSITb OOHY W TY Ke KpaTHYH UMW AOMbHYH MPUCTaBKY, AaXe ecrn
YUCIOBbIE 3HAYEHWUSA BBIXOAAT 3a npegensl AnanasoHa ot 0,1 go 1000, ¢ uensio conocTaBneHus aTux 3HadeHun B M.

B tabnuue A.1 ykasaHbl pekoMeHayeMble Ans NPUMEHEHUS KpaTHbIE U OOMbHBIE NPUCTABKA K eAVHULAM u3Mepe-
HUs. CNMCOK MOXET paclUMpATLCS, TaK Kak B CMNY pa3BMTUMA MOOENWPOBaHMA B NepcrnekTBe OH MOXEeT He OXBaTblBaTb
BCEX BENUYKH, npuMeHsaemblx B CAINP. YkazaHHble B Tabnuue KpaTHble M A0NbHbIE NPUCTaBKKM cnocobcTByOT eguHoobpa-
3110 NPEACTABMNEHNS 3HAYEHUI BENUYUH, OTHOCALLMXCA K MOLENUPOBaHUIO.

Tabnuua A.1

MpucTaeka B HaLWOHANEHOW

Mpucraeka e |IEEE,

CraHpgapTHeif cumeon IEEE,

CUCTEME U3MepeHUsa HCHOnbayeMaﬂ B Mogenax MCI‘IOJ‘IbSyeMbIﬁ B Moaenax anCTaBKa
Tepa tera T 1e*12
rura giga G 1e*9
mera mega M 1e*6
Kuno kilo k 1e*3

JonbHaa eanHuua nameperus, pasHan 1/1000 gronma mil 25.4e—6
MU milli m 1e-3
MUKPO micro i (u) 1e6
HaHo nano n 1e®
MUK pico p 1e~12
hemTo femto f 1715
arto atto a 1e~18
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