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3anpoNoOHOBaHO METOJMKY MAaTEeMaTHYHOTO MOJICIIOBAHHS BOJBT-aMIICPHHX
xapakrepuctuk (BAX) HamiBIpoBiZHUKOBOTO 00’€éMHOTO p-i-n-mioma (pue. 1,
cxeMaTnyHe 300pakeHHS (a), reomerpis 3amaui (b)), mO TPYHTYEThCS Ha
CHUCTEMHOMY MiIXOMi /10 BHBUEHHS IOCIIKYBaHOTO EJIEKTPOHHOTO MPHCTPOIO Ta
NPOBEJICHHI aHamizy (i3UYHUX NPOLECIB Yy HbOMY MeTojAaMH Teopil 30ypeHb.
CranioHapHi TpOLIECH TPOTIKaHHS CTPYMY i /€0 TNPUKIAACHOI Pi3HMII
MOTCHINATIB Y BHCOKOJICTOBAaHMX, KOHTAKTHHUX Ta AaKTHUBHIA o00jacTax [miona
pO3MIIAAIOTECS B TiApOAMHAMIYHOMY HaOmwxkenHi. MopemoBanas BAX
3BO/INTHCS 0 TIOIIYKY PO3IOJUIIB KOHIEHTpALill HOCIiB 3apsy Ta NMOTEHIialy B
CTPYKTYPHHUX €JIeMEHTaX JO0CiJDKyBaHoi cucteMu. OCHOBY MaTeMaTH4HOi MOJei
CKJama€e TpagulliiHa HeJiHIiHHA CHHTYJISpHO 30ypeHa cHcTeMa piBHSHBb
HENEePEPBHOCTI  EIEKTPOHHO-AIPKOBUX CTPyMiB Ta piBHAHHA Ilyaccona 3
BIJIMOBITHUMH TpaHUIHUME yMOBaMH [1,2,6]. OcoOIMBOCTAME 3aIPOITOHOBAHOTO
MIXOMy € TOAaHHS pO3B’A3Ky IIOCTaBIEHOI HENiHIMHOI 3ama4yi y BHITIAIL
ACHMTOTHYHHMX PsNiB, SKi OyIOyIOTBCS [UIIXOM BHKOPHCTAaHHS METOAY
MIPUMEXOBUX TOMPaBOK Teopii 30ypens [1,3-6], Ta BpaxyBaHHS BIUIMBY Oap’epiB
(p-i-, n-i- mepexoxiB) [7] Ha QOpMYyBaHHS EJIEKTPOHHO-IIPKOBOi IUIa3MH B
aKTUBHIN 00JacTi p-i-n-miona.
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PrcA. KOHTaKTiB (y THOpIiBHSHHI i3

pe3ynabTaTaMM  JOCIiI-KEHb,
10 BUKOHYBAJIMCh MeKaxX HaOMKeHH aMOinossipHoi qudys3ii [2]) 1, o BaxIUBO,
BUOKPEMHUTH PO3IOJII €JIEKTPOCTATHYHOTO TI0JIsl B aKTHBHIM o0JacTi jgiona, sike B
OCHOBHOMY (hOPMYETHCS 3apsiiaMHu, sIKi 30CEPEKCHI y 30HAX KOHTAKTIB.
3acTocoBaHi y JIOCHI/DKEHHI MeTonu  3a0e3MedyloTh  IPOBEICHHS
JICKOMITO3HIIT BUX1IHOT 33/1a4i TaK, 110 OTPUMaHI Ii/[33/1a4i MalOTh HW)KYHUH piBEHb
CKJIaJHOCTI (BOHM € JIIHIHHMMM) Ta BiJqIOBinHE (i3UUHE TpakTyBaHHS. 30Kpema,
MIPUMEKOBI TIONPABKK ONUCYIOTh PO3MOAIIM KOHILEHTpAIi HOCIIB 3apsiiy B Tak
3BaHHUX OOMacTsax mpoctopoBoro 3apsay (OII3) mobmm3y n-i- Ta p-i- KOHTaKTiB
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CEKLIIS 6 - OMTUMIBALIA TA MPOEKTYBAHHA ENEMEHTIB KOHCTPYKLIN | BIOMEXAHIYHUX CUCTEM
SECTION 6 — OPTIMIZATION AND PROJECTION OF STRUCUTURAL ELEMENTS AND BIOMECHANICAL SYSTEMS

CTPYKTYpH, sKi (y CBOIO 4epry) HOpO/KYIOTH €JEKTPOCTaTHYHE II0Je Y
JOCHIKYBaHiil 00JacTi 1 BIAMOBIAHE MaaiHHA MOTCHIIATY. BimMiTiMO, MO 3apsin
OII3 Bixirpae cyTTeBy pojb y (opMyBaHHI ySBHOT YaCTUHHU IMITEAHCY CTPYKTYpH.
PerynspHi cknmanoBi po3B’s3Ky 3ajadi  OMUCYIOTh BIACTHBOCTI €IEKTPOHHO-
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PERTURBATION THEORY METHODS IN A SEMICONDUCTOR P-I-N DIODE
CHARACTERISTICS MODELING (HYDRODYNAMIC APPROXIMATION)

A methodology for mathematical modeling of the current-voltage characteristics (CVC) of a
semiconductor bulk p-i-n diode based on a systematic approach to investigat the electronic
device under study and analyzing the corresponding physical processes using perturbation
theory methods is proposed. Modeling the CVC comes down to searching for the
distributions of charge carrier concentrations and potential in the structural elements of the
studied system. The basis of the mathematical model is the traditional nonlinear singularly
perturbed system of the continuity equations for electron-hole currents and the Poisson’s
equation with the corresponding boundary conditions. Features of the proposed approach
are the representation of the posed nonlinear problem solution in the form of asymtotic
series, which are constructed by using the method of boundary corrections.
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