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PE3IOME
Cractok OmuTpuii Muxaiinosumy

MpOrHo3VPOBaHME HAAEXKHOCTY GUMONSPHBIX TPAH3MCTOPOB C UCMO/b30BaAHM-
eM MPUHLMMOB NOPOr0BOIA NIOTUKM METOAOM TPOMUHOTO NPeo6pasoBaHns H(popMa-
TWBHbIX NapamMeTpoB

KntoueBble c/ioBa: BUNONAPHbIE TPAH3UCTOPbI, HAAEXKHOCTb, PA6OTOCMOCOOHOCTD,
VHAVBMAYa/IbHOE MPOrHO3MPOBaHWe, MHPOPMAaTUBHbIE NapamMeTpbl, METOA MOPOro-
BOI1 NIOrMKW, TPOMYHOE NpeobpasoBaHue.

O6beKT M NpeaMeT UCCNeAoBaHUs - GUMNONAPHbIE TPAH3UCTOPbI U METOL, UH-
OVBUAYANbHOrO MPOrHO3MPOBAHUA WX HagéxHocTu (paboTocnocobHocTw). Llenb
paboTbl - COBEPLUEHCTBOBaHME MeTOAa NMPOrHO3MPOBaHMUS, OCHOBAHHOIO Ha NPUHLY-
nax NoporoBoi NOrmMkn. S(eKTUBHOCTb NpeAnaraemMbiX YCOBEPLUEHCTBOBaHWIA On-
pefensnacb ¢ NOMOLLbHO 3KCMNEPUMEHTa/IbHOrO WMCCNeA0BaHNA U MPOrHO3MPOBAHNS
paboToCnOCO6HOCTY TPAH3MCTOPOB PasHbIX TUMOB. Kputepumn oLeHKN 3ieKTUBHO-
CTW - BEPOATHOCTb MPUHATUA OLUMOOYHBIX PELLEHWIA, PUCKN NOTPe6UTENs 1 U3roTo-
BuTens. O606LLeHVE U BbIBOAbI AEN/IMCh C YUETOM BbIYUCAUTENBHOIO 3KCMEPUMEH-
Ta, BK/IIOYAIOLLEr0 MOAeMpoBaHMe Ha 3BM MH(OpMAaTVBHBLIX MapaMeTpoB U1 pabo-
TOCNOCOGHOCTM 60/1bLLON BbIGOPKU TPAH3UCTOPOB.

[ns meToga noporoBoii NOrvKy paspaboTaH HOBLIA CNoco6 onpeaeneHws mo-
POroBbIX YPOBHEN, HEOOXOAMMBIX A/ NpeobpasoBaHNs MHOPMATUBHbLIX NapameT-
pOB B BOVYHbIN KOoA. Cnocob OCHOBaH Ha 1CMO/b30BaHUN MH(OPMALOHHO Mepbl
LLIeHHOHa.

CuctemaTn3npoBaHbl BEPOATHOCTHbIE CBSA3M (3aKOHOMEPHOCTM) MH(OpPMATHB-
HbIX NapaMeTpoB TPAH3UCTOPOB C YPOBHeM WX paboTocnocobHocTw. [pefnoxeH
METOf, NO3BONSOLLMIA B OT/IMUME OT 6a30BOr0 MeToAa NoporoBoli NOrMKM UCMOb30-
BaTb [y19 BbIMO/HEHWS MPOFHO3MPOBaHWA MH(OPMATVBHbIE NapameTpbl C pasHbIMM
3aKoHOMepHOCTAMU, OH OCHOBaH Ha Npeobpa3oBaHNM MHOPMATVBHbIX NapaMeTpoB
B TPOWMYHbIA KO U NPUHATUM peLueHus 0 paboTocnoco6HOCTH TpaH3McTopa Mo Ha-
6opy TpoudHbIX ymncen. MokasaHo, YTO MeTOZ LaéT Nydlune pe3ynbTaTbl MPOrHo3u-
pOBaHUA HexXeny 6a30Bblii METOZ, NOPOroBO NOTUKK, HO ABNSETCA C/IOXKHEE.

MpeanoxeHa MoanUKaLMA MeTOAa NOPOroBOM NOTUKM, COXPaHAKOLLAA npo-
CTOTY 6a30BOr0 METOAA M NPUrogHas Ans MH(OPMAaTMBHBIX NapaMeTPoB C PasHbIMM
3aKOHOMepHOCTAMW. [oKa3aHOo, YTO HOBas MOAMMMKALMA MO 3P(EKTUBHOCTM NPo-
FHO3MPOBAHKA NPAKTUYECKW He YCTYNaeT METOAY, UCMO/b3yIoLLEMY NpeobpasoBaHme
MHOPMATUBHBIX MapaMeTPOB B TPOUUHbBIA KOA.

Ha ocHoBe npeg/I0XeHHbIX YCOBEPLLEHCTBOBAHUIA MeTO/a NMOPOroBoli Or1KK
paspaboTaHa ¥ BHegpeHa MEeTOAMKA WHAMBMAYabHOTO NPOrHO3WMpPOBaHWs paboTo-
CMOCOBHOCTM BUNONAPHBIX TPAH3UCTOPOB.
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SUMMARY

Stasyuk Dmitriy Mihaylovich

Forecasting reliability ofbipolar transistor using threshold logic on the basis of triple
transformation of information parameters

Key words: bipolar transistors, reliability, up state, individual prediction, informa-
tive parameters, method of threshold logic, triple transformation of information pa-
rameters

Object of inquiry and subject of investigation are bipolar transistors and the
technique of individual up state prediction. The aim of this work:is to improve predic-
tion technique based on threshold logic. The effectiveness of offered improvements
was estimated using experimental researches and up state prediction of different tran-
sistors. Assessment criterions of effectiveness are the probability of taking wrong
decisions, and consumer and producer risks. Generalization and conclusions were
made up taking into account a calculating experiment that includes computer simula-
tion of informative parameters and up state of large sample (transistors).

For method of threshold logic we has designed a new way of determining
threshold levels required to convert informative parameters into binary code. The
way is based on using informational Shannon measure.

Probabilistic relationships between informative parameters of transistors and
their up state level have been systematized. The new technique has been offered that
allows using informative parameters with different behaviour to make prediction, in
contrast to the base method of threshold logic. The technique is based on converting
informative parameters into ternary code and making up a conclusion about transistor
up state taking into account the set of ternary numbers. The technique has been
shown to give better results of prediction comparing to the base method of threshold
logic, but at the same time it is more complicated.

The modification of the base method of threshold logic has been offered that
maintains simplicity of the base method and is suitable for informative parameters
with different behaviour. The new modification has been shown not to be inferior to
the "ternary code" technique in effectiveness of prediction.

Taking the offered improvements of the method of threshold logic as basis, the
technique of individual prediction of bipolar transistor up state has been designed and
introduced.
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