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Mpeancnoeue

1 PASPABOTAH AkuuoHepHbIM o0bliectBoM «lLleHTpanbHoe KoHCTpykTopckoe 6wopo  «[edToH»
(AO «UKBE «[entoH»)

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

3 YTBEPXIOEH W BBEJEH B JEVWCTBWE lMpukasom ®eaepanbHOro areHTcTea No TEXHUYECKOMY
perynupoBaHuio u metponorun ot 5 nona 2023 r. Ne 478-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

CUCTEMbl ABTOMATU3UPOBAHHOIO MPOEKTUPOBAHUA ANEKTPOHWUKK

MHdopmaumoHHoe obecneveHue.
Mopsagok paspab6oTku mogeneit SPICE.
MocTaHoBKa 3agauu

Electronics automated design systems. Information support.
Procedure for development of SPICE models. Formulation of the problem

Data BeepeHusa — 2023—08—01

1 O6bnacTtb NnpuMeHeHunA

1.1 HacTtoawwin ctaHgapT onpefenseT TpeboBaHWs K MOCTAaHOBKe 3agadn Ha pazpaboTky mopenen
SPICE uapgenuin v OOKYMEHTaUWW K HAM Ans CUCTEM aBTOMaTW3MPOBAHHOINO MPOEKTUPOBAHWUS pafuo3rek-
TPOHHOW annaparypbi.

1.2 CtaHpapT pekoOMeHOOBaH K NMPUMEHEeHWH OpraHu3auusMu, NPeanpuaTUaMU, YHPEXKOEHUSMU U
ApyrMMu cyGbektamm Xo3sIMCTBEHHON OesTenbHOCTU He3aBUCUMMO OT (hOpM COBCTBEHHOCTU U MOAYMHEHUA,
BbINOMHAKLWMMUK HayYHO-UCCNedoBaTeNbCKME paboThl, aBaHNPOEKThLI U ONbITHO-KOHCTPYKTOPCKUE paboTel No
paspaboTke, MmogepHU3aUMM, NPOU3BOACTBY U NPUMEHEHUID W3OENWUA SNEKTPOHHOW TEXHUKW (ganee —
n3genvsa) B paguoanekTpPoHHOW annapaType obLero, cneunanm3MpoBaHHOro U OTBETCTBEHHOIO Ha3HaYeHW.

1.3 Ha ocHoBe HacTosiwero ctaHaapTa MoryT BeiTh paszpaboTaHbl cTaHAapThl, Y4uThIBaowme ocober-
HOCTW paspaboTku Moaenein SPICE Ana KOHKPETHbIX TUMOB U3AEenWiA.

2 HopmaTuBHbLIE CCbINKKN

B HacTosalwemM cTaHgapTe UCnonb30BaHa HOpPMaTUBHAas CChbINKa Ha cregyowmnil cTaHgapT:
FOCT P 57700.21 KomnboTepHoe MogenupoBaHuMe B Npoueccax pa3paboTku, nponseoactea u obecne-
YeHWsa aKcnryaTaumum nagenuid. TepMuHbl M onpegeneHns

MpumedaHue — [pu NONB3OBAHUM HACTOALLMM CTAHAAPTOM LIENecoobpas3Ho NpoBepuTs AEWCTBUE CChiNoy-
HbIX CTAHAAPTOB B UH(OPMAaLWMOHHOW cucTeMe OBLUEro Nonb3oBaHWs — Ha ohuLMansHOM canTe PefnepanbHOro areHT-
CTBa MO TEXHUYECKOMY PerynupoBaHWio U METPOMNOrK B ceTh MIHTEpHET UMK Mo eXeroqHoMy MHHOPMaLIMOHHOMY yKasa-
Tento «HauuoHanbHbIe cTaHOapTbl», KOTOPbIM ONyBNUMKOBaH Mo COCTOAHUIO Ha 1 AHBaps TEKYLLEro rofa, W no BbiMyckam
EXKEMECAYHOTO MH(OPMALMOHHOTO yKkasaTens «HaunoHanbHble CTaHOapThi» 3a TekyLmii rog. Ecnn 3ameHeH CCbinoYHbIN
CTaHOapT, Ha KOTOPbIA AaHa HeaaTUPOBaHHASA CChINKa, TO PEKOMEHAYETCA UCMOMb30BATE AEUCTRYIOLLYI0 BEPCUIO 3TOrO
CTaHOapTa C YY4eTOM BCEeX BHECEHHbIX B JAHHYK BEPCUI0 M3MEHEHWI. Ecnu 3aMeHeH CCbinNoyYHbIA CTaHOAapT, Ha KOTOPLIN
[aHa JaTWpoBaHHas CCbINka, TO PEKOMEHAYETCS UCNONb30BaTh BEPCUIO 3TOM0 CTAHAAPTA C YKa3aHHbIM BbILLE rofoM yT-
BepkaeHust (NpuHATUA). Ecnn nocne yTBEPXOEHWSA HACTOSLIEro cTaHAapTa B CCbIMOYHbIA CTAHAAPT, HA KOTOpLIA AaHa
LaTWpOBaHHAsA CCbiNKa, BHECEHO W3MEHEHWE, 3aTparuBatoLLee NonoXeHue, Ha KOTOPOE A@Ha CCbIMKa, TO 3TO NOMOXEHWE
pPEKOMEHIYETCH NPUMEHATL BE3 yU4eTa AaHHOMO U3MEHEHWA. ECnM CCbINOYHbIM CTaHAapT OTMEHeH Ge3 3amMeHbl, To norno-
KEHWE, B KOTOPOM [aHa CChIMNKa Ha HEro, PEKOMEHAYETCH NPUMEHSATE B YACTU, HE 3aTParMBaroLLell 3Ty CCbInKy.

3 TepMuHbI, onpegeneHnsa N COKpaleHUs
3.1 B HacToAWeEM cTaHaapTe NpUMeHeHbl TepMUHbI no TOCT P 57700.21.
3.2 B HacTosleM cTaHfapTe NpUMEeHeHbl cnefyLllne CoKpaLleHus:

MO — MOAYNb AaHHbIX;

P3A — pagvoanekTpoHHasa annapaTtypa;

MapaHune ochbuumnansHoe
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CAMNP — cucTema aBTOMAaTU3MPOBAHHOIO NPOEKTUPOBAHUS;
CXKL — cTagum KM3HEHHOTo UKMKNa;
IEEE — WHCTUTYT WHXeHepoB 3MNeKTpOoTexHukn u 3nektpoHuku (Institute of Electrical and

Electronics Engineers).

4 OCHOBHbIe NONOXeHUsA

CXL monenen SPICE Ha4yuHawTCs © NMOCTAHOBKM 3agadvv Ha paspabotky mogenewn SPICE, Bkntovato-
e onpeneneHne: Ona Kakoro nanenva u kakoro suga moaenu SPICE paspabatbeiBatotes, ansa kakon CATP,
C KakMMuK CBOMCTBaMM.

5 TpeboBaHus K NocTaHOBKe 3aga4un Ha pas3pabotky mogenen SPICE

MocTaHoBKa 3agavu Ha paspaboTky mogenei SPICE ekntoyaet:

a) cbop MCXoAHbIX MaTepuanos, 06beM 1M cogepXaHue KOTopbIX onpeaenaeTcs Lenbi MoaenpoBaHus
N umetolleinca nHdopmaumein 06 M3genun, HaxoasLWwencsl B KOHCTPYKTOPCKOW U TEXHOMOrMYeCcKoM OOKYMeH-
TauWuK, B TOM YUCNE pernameHTUpyrLen npuMeHeHe nagenuin (kaptel paboynx pexKMMoB, CXEMbl BKITHOYEe-
HWUSI, MPOTOKOMbl Pa3peLleHns Ha NPUMEHEHME, PeLLeHNns Ha NpuMeHeHne). MicxogHelMn maTepranamum Takke
aABnATCS xapaktepucTukn CAMP, ¢ noMoLLbo KOTOPOR NnaHWpyeTcs NPpoBeAEHNE MOAENUPOBaAHMSA, U MaTe-
puansl, onpegenswowne TpebosaHna k mogensam SPICE;

6) Beibop 1 obocHOBaHWE KpuTepueB 3P(PEKTUBHOCTM U KayecTBa pa3pabaTtsiBaemoin mogenu SPICE
onpenensioTea cTeneHbto, ¢ KoTopoin mogens SPICE 6yaeTt cOOTBETCTBOBATL 3asABNEHHBIM XapakTepucTukam,
TpeboBaHUAM B AOCTMKEHUM LIENen U CHUKEHWUK PUCKOB MOMyYeHUss OTpULaTensHOro pesynstaTa;

B) obocHoBaHWe HeobxogumocTu paspaboTkn mogenun SPICE;

r) onpeaeneHne CTPYKTYPbl BXOOHbLIX W BbIXOAHbIX AAHHbBIX;

) npefBapuTenbHbIA BEIOOP METOA0B pelleHnsa 3a4aduu;

e) obocHoeaHue uUenecoobpasHOCTU MCMOMNbL30BaHUS MPUMEHAEMbIX METOOOEB pa3paboTku Mogenew
SPICE;

*) TpeboBaHMsA K MpPOrpamMHO-TEXHWYECKUM CpeacTBam, HeobxoaumbiM ansi paspaboTkn mopgenew
SPICE;

1) 0DOCHOBaHWE NPUHLMNUANBHON BO3MOXHOCTM PELLEHWS NOCTaBNEHHON 3a4a4um, KoTopoe basnpyeTcs
Ha 9KCMEepPTHLIX OLEHKaX paHee BbIMOMHEHHbIX paboT, ¢ Yy4eTOM HaBLIKOB M KOMMETEHLUUI, OnbITa U 3HAHUIA
paspaboTUMKOB 1 CNELManMcToB Mo TECTUPOBAHMID Pe3ynsTaToR DYHKLUOHWPOBaHUSA Moaenei;

K) onpeneneHue TpeboeaHuii Kk paspabaTtsiBaemon mogenu SPICE:

- COOTBETCTBUE NOTPEBHOCTAM KOHCTPYKTOPOB POA;

- YPOBEHb afeKBaTHOCTH;

- YHUBEPCanbHOCTh;

- HAOEXHOCTh;

- 3KOHOMWYHOCTb;

- NpocToTa;

- NOTEHUMaNbHOCTD;

- CNOCODHOCTE K KOHBEPTUPOBAHMIO U MUTPaLNK;

1) TeXHUKO-3KkoHOMMHeckoe obocHoBaHKWe paspaboTku mogenein SPICE;

M) onpeneneHue 3TanoB u cpokoB paspaboTtku mogenent SPICE v onvucaHuii K HUM;

H) BolBop cnocobor Hanucanusa mogenen SPICE (anroputMuyeckux U nporpamMMHbIX A3bIKOB) onpeae-
nseTca npegnonaraemon kK npumeHeHnio CAIP.

B nocTtaHoBke 3agadm Ha paspaboTky mogenu SPICE, kak u Ha gpyrux CXKL mopenu, Heobxogumo
cobrogaTth NOPSA0K NPUMEHEHUS KpaTHbIX M AOMbHBIX MPUCTABOK K YACMOBBIM 3HA4YE€HUAM, YCTaHOBMNEHHbIA
B NPUNOXeHUn A.
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MpunoxeHune A
(obsAzaTensHoe)

FOCT P 70806—2023

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

[MpucTaska B HALMOHANEHOW Mpucrtaeka B IEEE, CraHgapTHbInA cMMBON IEEE, Mpucraeka
cucTeme UaMmepeHns VlCl'lOﬂbSyeMaﬂ B Moaensx MCﬂoﬂbﬁyeMblH B Mogensax
Tepa tera T 1e*12
rura giga G 1e*9
mera mega M 1e*6
KMo kilo k 1e*3
OonbHasa edvHuLa uamepeHus, pasHasa 1/1000 gonma mil 25.4e-6
MUK milli m 1e-3
MUKPO micro v 1e—6
HaHo nano n 1e79
MUK pico P 1e12
themTo femto f 1e-15
arto atto a 1718
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YOK 621.865:8:007.52:006.354 OKC 31.020

KntoueBkie cnoea: mogenb, SPICE, POA, CATP, mogenvpoBaHue, anekTpoHHaa KoMNoHeHTHan 6asa, paguo-
3MNeKTpoHHasa annapartypa
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