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HALUWOHANbHbBIN CTAHAOAPT POCCUWCKOMW

PELEPALMUMN

CNCTEMbl ABTOMATU3NPOBAHHOIO MPOEKTUPOBAHWNA SJTEKTPOHUKW

MHopmaymoHHoe obecrnedeHne. Mogenu SPICE. TepMuHbl 1 onpegeneHus

Electronics automated design systems. Information support. SPICE models. Terms and definitions

Jarta BBeaeHns— 2023—07—01

1 O6nactb NpUMeHeHUs

HacToswmnidA cTaHAapT ycTaHaBnmMBaeT TEPMUHbLI U ONpefeneHns OCHOBHbIX MOHATUIA B 06n1acTu mogenu-
pPOBaHUS N34ENNIA 3/IEKTPOHHOW TEXHUKN (fanee — w3genus) c npuMmeHeHmem mopeneii SPICE.

TepMVHbI, YCTaHOBJIEHHbIE HACTOAWMM CTaH4APTOM, PEKOMEHAO0BaHbl K MPUMEHEHMI0 opraHusauuns-
MU, NPeanpuATUAMU, YUPEXAEHUAMU U APYTUMU CyObEeKTaMu XO3ANCTBEHHOW feATeNlbHOCTU He3aBUCUMO OT
)OpM COOGCTBEHHOCTM WM NOAYMHEHUS, BbIMNOHALWMMN Hay4yHO-UccnenoBaTesibCkme paboTbl, aBaHNPOEKTbI
N ONbITHO-KOHCTPYKTOPCKME paboTbl No pa3paboTke, MoAepHM3aLumM, NPOU3BOACTBY Y NPUMEHEHWUI0 1U3aenuii
3/1EKTPOHHOWN TEXHWKN (fanee — u3genvsl) B paAno3/1EKTPOHHON annapaType o6Lero u cneunannsvpoBaH-

HOro HasHayeHus.

2 TepmMuHbI U onpegeneHns

1 acnektT MoAenmMpoBaHUA: OT,qeanoe CBOICTBO WK COBOKYMHOCTb CBOWCTB
obbekTa MoAenmpoBaHnA, ABNAKWUXCA NpeaMeTomMm uccnegosaHmAa C NMOMOLLbHO
MogennpoBaHus.

2 aTpnbyt wmopgenu SPICE: [JononHutenbHas
aneMmeHTOM mogenv SPICE vnn mofesnbio B LiesioMm.

MHpopMaumsl, cBsi3aHHas C

3 ayTeHTUYHOCTbL Mogenu SPICE: CsoiictBo mogenn SPICE, cBuaeTenbCcTByto-
lee o ee NoAJ/IMHHOCTU.

4 6ubnuoteka SPICE mopeneii CAIMP: CTpyKTypupoBaHHas COBOKYNHOCTb MO-
peneii SPICE, npegHa3HavyeHHasa ans npumeHeHus B CAIP.

5 GakaHHOTauus: [laHHble, KOTOpble MOXHO [06aBUTb B MepapXuyeckuit HeT/IUCT.

6 BaIMAaUMOHHbIN 6asnc: YnopsigoyeHHas cucTeMa [aHHbIX, coAepxaliasa pe-
3y/bTaTbl HATYPHbIX 3KCMEPUMEHTOB W pe3yfbTaTbl KOMMbLIOTEPHOr0 MOAe/npoBa-
HVS, KOTOpble MO3BONAKT AOKa3aTb C 3afaHHOW TOYHOCTbIO COOTBETCTBME MOAenu
SPICE 06beKkTy MOAENUPOBaHNS.

7 Bannpauuna mogenun SPICE: lNoaTtsepxaeHnsa apneksatHocty mogenn SPICE
MoZenvpyemomy 06beKTy peasibHOro mupa.

8 Bepudukauma mogenu SPICE: MoaTsepxaeHvne cooTBeTcTBUA Mogenn SPICE
OeACTBYHOLWNM AOKYMEHTaM Mo cTaHgapTu3auuu.

9 Bepcusa mogenu SPICE: Kaxgblii nocnegytowmii BapnaHt mogenn SPICE, co-

[AepXalunii 4ONOMHEHHYI0 WU OGHOB/IEHHYIO MHADOPMALMIO MO OTHOLLIEHWIO K npe-
AblAywemMy BapuaHTy mMoaesu.

M3paHne opuunanbHoe

simulation aspect

SPICE model attribute

authenticity of the
SPICE model

library of SPICE models

backannotation
validation basis

validation of SPICE
model

verification of SPICE
model

SPICE model version
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10 BxogHble nepenaBaemMble napamMmeTpbl: JaHHble ona 3apgaHusa napamMmeTpoB
KOMMNOHEeHTaM BHYTpPW noacXeMbl.

11 paHHble o mogenun SPICE: WHdopmauna o mogenn SPICE, npeacraBneHHas
B hopMasibHOM BUAE, NPUrOAHOM 4719 ee 06paboTkM, nepefadn n XpaHeHus.

12 poctoBepHOCTbL MoAesin: CTerneHb [OBEPUA K MONYYEHHbIM C MOMOLLLIO MO-
Aenun pesynbTaram.

13 XM3HeHHbIN ymkn mogenn SPICE: Habop domkcnpoBaHHbIX COCTOSIHMIA MoAe-
nn SPICE B xofe ee co3faHus 1 NPUMEHEHNS.

14 kombuHmMpoBaHHasas mogenb SPICE: COBOKYMHOCTb B3aMMOCBSA3aHHbIX Marte-
MaTtuyeckux mogeneii SPICE wn mogeneii apyrnx ¢opmartoB M TUNOB, ONUCHLIBALO-
Wwmx (MoAenupyLwmx) oTaeNbHble CBOCTBA 06bEKTA.

15 KomMnnaeHTHOCTb HeT/incTa: CTeneHb COOTBETCTBMA ONMcaHUA MoAesin U co-
JepXaHusa HeTnucta.

16 koHBepTupoBaHune mopenn SPICE: [lMpeo6pasosaHne mogenu SPICE u3 of-
Horo chopmaTta B APYroil C COXpaHEHWeM JI0rMYeCKU-CTPYKTYPHOrO codepKaHus,
QYHKLMOHAIbHOCTU, ayTEHTUYHOCTU, Le/IOCTHOCTU, JOCTOBEPHOCTU U NPUrOLHOCTU
K MCMOJIb30BaHMIO0.

17 makpomopgenb SPICE: YnpouweHHas wmogens SPICE, annpokcumupytouias
nosiHyto mogens SPICE.

18 metoa HbroTOHa—PadicoHa: CTaHAapTHbI MeToh pacyeTa paboyeinl TOUKM
HbtoToHa— PachcoHa npu MoAeNMpoBaHUN PELLEHUS CUCTEMbI HEIMHENHbIX anre6-
panyeckmnx ypaBHEHWA.

19 murpauma mogenu SPICE: MepemeuweHvne mogenn SPICE u3 ogHol cpegabl
B APYryto, C coOXpaHeHnem (PYyHKUMOHANIbHOCTU, ayTEHTUYHOCTH, LLeNIOCTHOCTU, A0-
CTOBEPHOCTM Y NPUrOAHOCTU K UCMOJb30BAHNIO.

20 MHOFOMOJIIOCHMK: JnekTpuueckass Lenb, cofepxallas Heckosibko Touek (no-
NIIOCOB, NMOPTOB) A/151 COEAUHEHUS C APYTMMU LENSIMU.

21 MoaenupoBaHue u3genuii: MccnefoBaHue CBOCTB, MOBEAEHUS, U3MEHEHUS
XapakTepucTuK U3AeNnin 1 BHYTPEHHUX NPOLLECCOB B HKX, BbiNonHsaeMoe B CAIMP ¢
MCNOMb30BaHNEM MOAENENA.

22 mopenb SPICE: CyuwHoCTb, B KOTOPOi CBeAeHMSA 06 06bekTe MOAENNPOBAHNS
npeacTaB/ieHbl C MOMOLbIO CUMBOJIOB Y BblpaXeHuid, npumeHsembix B SPICE.

23 HagexXHoCTb Mogenun: Cnoco6HOCTbL MOAENN K 06ecneyeHmnto NoyuyeHns oxu-
[Jlaemblx pe3ynbTaToB Npu coGMAEHUN TpebyeMbIX YCOBHUIA.

24 HeTnucT: ®aiin, cogepxaliunii CNUCOK 3/1EMEHTOB MOAENNPOBAHHOIO 06beKTa,
y3/bl U 3afaHne Ha mogenvposaHune B popmaTtax SPICE.

25 06beKkT MogennpoBaHus: [MpeaMeT, NPOLECC UK SIBJIEHUE, KOTOpble U3ydatoT
C MOMOLLbI0 METOA0B MO/E/IMPOBAHNS C yYETOM TeX CBOWCTB, KOTOpble Heo6xoau-
Mbl ON151 AOCTUXEHUs! ueneli MoAempoBaHus.

26 onucaHue mogenu SPICE: TekcT mogenn SPICE, obecneumBatowmii ee pyHk-
umMoHupoBaHue B CAIMP.

27 noBepgeH4yeckada mogenb SPICE: Mogens SPICE, onucbiBawoLwas MsMeHeHne
CBOWCTB 06bEKTa, ero xapakTepucTuUK U BHYTPEHHME MPOLECChbl B 3aBUCMMOCTU OT
COCTOSIHMSA BHELUHEW cpefbl BO3AENCTBUNA.

28 noacxema: CXeMHblIA KOMMNOHEHT C COBCTBEHHON BHYTPEHHelW CTPYKTypoi u
BHELWHNMW BbIBO4AMU L1 BK/IHOYEHUSA B OOLLYIO CXEMY, MOXET BK/IYaTb B cebs
NPUMUTKBbI, ApYrMe NOACXEMbl, COEAVNHEHNS.

input transmitted
parameters

information about
SPICE model
model validity

life cycle of SPICE
model

combined SPICE
model

netlist compliance

conversion of SPICE
model

SPICE macro model

Newton-Raphson
method

migration of SPICE
model

multiport

simulation

SPICE model

reliability of model

netlist

Modeling object

description of SPICE
model

behavioral SPICE
model

subcircuit



29 noTteHuuanbHocTb Mogenn SPICE: lNokasatenb BO3MOXHOCTU MOAYyYEHUs
HOBbIX 3HaHWA 06 M3AeNMN C MOMOLLbI0 MUCC/ef0BaHUSA CBOIWCTB, MOBEAEHMs, U3-
MEHEHMWA XapaKTepPUCTUK U34eNNA N BHYTPEHHUX MPOLLECCOB B HUX, BbINOMHAEMbIX
B CAINP ¢ ucnonb3oBaHnem mogenein SPICE.

30 npuUrogHOCTb MOAENN K UCMOoNb30BaHMIo: CTeneHb COOTBETCTBUA pesynbTra-
TOB TeCTupoBaHUA Mogenn 3agaHHbIM npeaesiam.

31 npumuTuBbl SPICE: BupTyanbHblli 3NEKTPOHHbIA KOMMOHEHT rpadunyeckoil
CXeMbl C napameTpamu Mofesnei, 3afaHHbIMU N0 YMONYaHWO, KOTopble npefHa-
3HauyeHbl AN pefakTupoBaHNA Mnosib3oBaTesieM.

32 nporpaMMHoe o6ecrnevyeHne KOMMbIOTEPHOrO MoAenMpoBaHus: [porpam-
Mbl, BbIMOHAOLLME UMUTALMOHHBIE PacyeThbl, a TaKkKe Nporpammbl, NpegHasHauYeH-
Hble A/151 MOAFOTOBKM UCXOAHbIX AaHHbIX, 06paboTkM pe3y/ibTaToB pacyeta v apyrue
BCMoOMOraTe/ibHble NporpamMmbl.

33 npoctoTta mogenu SPICE: lMokasaTesib BpeMeHVW MOZLENMPOBAHUA C MONy-
YyeHVeM OXungaemoro pesynbrtara M C 3afaHHbIM YPOBHEM afeKBaTHOCTUM MoAesnv
SPICE.

34 TekcTt mogenu SPICE: MHdopmauusa, cofepxalwasca B OnMcaHun mMogaesnv
SPICE.

35 TecTupoBaHue mMopgenn: 3aniaHWpPOBaHHbIA WMHTEPaKTUBHbLIA MNpouecc, Ha-
NpaBfieHHbI Ha NOAAEPXKY Bepudukauun u Baimaaunm Mogenei, B TOM Yucne Ha
NMOWCK OLLNBOK.

36 y3es: YHuKanbHas Touka CoefMHeHusl B Lenu, uMmerolas Co6CTBEHHbI Homep.

37 yHuBepcasibHOCTb Mogenn SPICE: CBoiicTBoO,
MoAenu ons O4HOTUMHBIX TPYNN U3Lenuii.

nosposdwwiee npuMeHATb

38 ypoBeHb agekBaTHocTM mogenn SPICE: 3agaHHas cTteneHb COOTBETCTBUSA
mogenvu SPICE o06bekTy MOAeNMpoBaHUSA C y4eToM MPUHMMAaeMbIX AONYLEHUA n
orpaHuy4eHuii.

39 uenocTtHocTb Mogenun: COCTOAHME onucaHua MOAenu, npuv KOTOPOM OTCYT-
CTBYeT /1I060€e ero M3MeHeHwe.

40 undpoBoli ABOIHMK MoAenupyemoro obbekTta: Mogenb, onucbiBalLwas ¢
TpebyembiM YpOBHEM afeKBaTHOCTW CBOCTBA O0ObEKTa, M3MEHEHWe ero xapakre-
PUCTVK WU BHYTPEHHME MpOLLeCcChbl B 3aBMCMMOCTM OT COCTOSIHUS BHELUHel cpefpl
(ynpaBnsiowmx Bo3gencTsuii), pewaembix 3aga4q 1 yCNoBuii UX BbIMOSTHEHUS.

41 3skoHOMMYHOCTb Mogenu SPICE: [MokasaTtesb 30PeKTMBHOCTM MCNO/b30Ba-
HWUS pPecypcoB, HEOO6XOAMMbIX ANA MOAENpPOBaHMS.

42 LTSPICE: PasHoBugHocTb SPICE.
43 NGSPICE: PasHoBugHocTb SPICE.
44 PSPICE: PasHoBugHocTb SPICE.

45 source stepping: MeTog NowwaroBoro ysesimvyeHus nutarLinmx TOKOB U Hanps-
XEHMWI CXeMbl NpyY MOAENUPOBaHUN.

46 SPICE: TlporpamMmHblii CUMYIATOP 3/1EKTPOHHBIX CXEM.

47 SPICE-6n0k: Heotbemnemble yactn SPICE, ¢ nomouiblo KOTOpbIX 3ajaroTcs
onucaHue cxembl B BUAE HeTNUcTa, rnobasbHble napameTpbl, 3ajaHve Ha mMoge-
NMpoBaHne cxembl M NOCTO6paboTKy pesynbTaToB MOAENMPOBAHMNSA, MEPEMEHHbIE U
BblpaXeHNsa ANA BbiBOAA WUX Ha rpadumku.

48 XSPICE: PasHoBugHocTb SPICE.
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