ISSN 0130—9420. MaT. metogu Ta ¢iz.-mex. moas. 2023. — 66, Ne 3-4. — C. 192—-207. —
Biomiorp.: 20 mass. — Ykp. doi: 10.15407 /mmpm{2023.66.3-4.192-207

YIK 519.6:621.382.233
A. A. Bom6a™, I. IN. Mopo3

METOOW TEOPIi 3BYPEHb Y CUCTEMHOMY MOJENIOBAHHI
BOJIbT-AMIMEPHUX XAPAKTEPUCTUK D — i — n-OI00A

3anponorHosaHo MemoouUKy MaAMeMaAmMULHO20 MO0AI0BAHHA B0ALM-AMNEPHUL XA-
paKmepucmur HanienposioHuKoeozo 06’emnozo p —1i —n -0t00a, WO I'PYHMYEMBCS
HA cucmemnHomy nioxoo0i 00 susueHHs 00CALONCYBAHO20 eAeKMPOHHO20 NPUCMPOIO
ma aHaaisl PI3UYHUT NPOYeCci8 Yy HbOMY 3 BUKOPUCAHHAM Memo0i8 meopii 30y -
pens. CmayionapHi npoyecu NPoOMIKaHHi cmpymy nid 0ier0 npuraiadeHol PraHuYl
NOMEeHYIaNI8 Y BUCOKONLLZ08AHUL, KOHMAKMHUX Ma aKmueHiti obaacmax 0ioda
poszasdatomses 8 2i0podunHamiunomy Habaudxcenui. Modearosanns eoavm-ammep-
HUX xapakmepucmukr 3so0umscsi 00 NOWYKY PO3N0dinie KOHYeHmMpPayiti HOCLi8
3apady ma noOMmeHyiany 8 CMPYKMYyPHUX esemeHmaxr 00CAi0HYBAHOL CUCTEMU.
OcHosy wmamemamuunol moleai ckaa0ae MpPaduyiiiHa HeATHIUHA CUHLYAAPHO
30ypeHa cucmema PIBHAHD HenepepsHOCMI eneKMPOHHO-O0IPKOBUX CMPYmis ma
pienanns Ilyaccona 3 8i0nogidHumu 2parudHumu ymosamu. Ocobausocmamu 3a-
NPONOHOBAH020 NIOX00Y € MNOOAHHSA PO38’A3KY MOCMABAEHOT HeAIHIUHOL 3adaui Y
8u2n01 acuMnNMOMUUHUX PAdi8, aKi 6YOY0oMbCa UALLOM BUKOPUCTNAHKIL MemOOY
NPUMEHCOBUL MONPABOK MmeoPii 30Yypend, ma 8paxrysanni enausy o6ap’epis (p—1,
n —1i-nepexodis) HA PHOPMYBAHHA eAeKMPOHHO-0IPKOBOT NAA3MU 8 AKMUBHIU
obaacmi p —1—n -0ioda. 3HalldeHl NPUME’CO8L NONPABKU Y PO36’A3KY 610ieparoms
KAOUO0BY POAL 8 ONUCL PO3NOOILY eaeKmpPocmamuurozo noas Yy 00caidxrysanit
cucmemi, 60HU HA0AOMb MOHCAUBLCMD 8NePUE 3’ ACY8aMmu 8axcaust 0emani npoyecy
NPOMIKAHHA eneKMmPOHHO-0ipKosuxr cmpymie y 0100i. Ompumani pe3yavmamu
KOpearnoms i3 8100MuUMU 0AHUMU eKCNePUMEHMAABHUX 00CATOHCeHD.

Karouoei caosa: memod 30ypens, cuHzyasipHo 30ypera 3adaua, acumnmomuyHull psao,
Qugpy3itino-opetiposutl npoyec, 06’ emHuUll p —1i — n -0100, 80ABM-AMNEPHA XAPAIK-
mepucmuKa.

PERTURBATION THEORY METHODS IN SYSTEM SIMULATION
OF THE p — 7 — n-DIODE VOLT-AMPERE CHARACTERISTICS

A technique for mathematical modeling of the current-voltage characteristics of a semi-
conductor volumetric p—1i—n -diode is proposed, which is based on a systematic ap-
proach to investigate the electronic device under study and the analysis of the corres-
ponding physical processes using methods of perturbation theory. Stationary processes
of current flow under the influence of an applied potential difference in the highly al-
loyed, contact and active regions of the diode are considered in the hydrodynamic ap-
proximation. Modeling the current-voltage characteristic is reduced 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
Poisson’s equation with the corresponding boundary conditions. The features of the pro-
posed approach are the representation of the solution of the given nonlinear problem in
the form of asymptotic series, which are constructed by using the method of boundary
corrections of perturbation theory, and taking into account the influence of barriers
(p—1, n—1 junctions) on the formation of electron-hole plasma in the active region of
p—1i—n-diode. The found boundary corrections in the solution play a key role in
describing the distribution of the electrostatic field in the studied system, they make it
possible to ascertain for the first time the important details of the electron-hole currents
flow process in the diode. The obtained results correlate with known experimental data.
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