AHOTALIIA

JlumioMHa po6oTa MpUCBIYEHA PO3POOIT OAHOBUMIPHOI MOJENI PO3TOILITY
MIPOCTOPOBOTO 3apsily y peaJbHOMYy P-N mepexojl 31 cxigdacTuM IpodiaeM
JIETYBaHHsS JOMINIOK. B OCHOBY pO3po0KM MOIEei TMOKIAJACHO YHCEIbHUN

riopuaauii Metoa MonTte-Kapiio 3 KiHIIEBOIO PI3HUIICHO.

Meroto nUImIoMHOI poOOTH OyJI0 BU3HAYEHHS KOHIIEHTpALli JOMIIIOK IpPH
SKUX BIUIMBOM PYXJIUBHX HOCIiB 3apsay MOKHa 3HEXTyBaTh IpHU MN0OyH0BI

PO3MOTY MPOCTOPOBOTO 3apsAly 3 CX1T4ACTUM MPOdiJIeM JIeTyBaHHS JOMIIIOK.

PosrnsiHyTi  KiacuyHi MOJieNli  pO3MOAULY TMPOCTOPOBOTO 3apsiay P-n
nepexoAiB. byno mpoBeaeHo aHami3z P-N mepexony 31 cXigdacTuM mpoduieM
JeryBaHHS JOMIIIOK. 3po0JeHl BUCHOBKM IIOAO BIUIMBY PYXJMBUX HOCIIB NpHU

3aJIaHUX KOHIIEHTPAIISX Ha PO3MOILT IPOCTOPOBOTO 3apsy.

B pesynbrari Oyn0 BHU3HAYEHO TMpU SKUX PIBHIX JIETYBaHHS BIIMBOM
PYXJIMBUX HOCIIB 3apsay MOKHA 3HEXTYBAaTH, a TAKOXX IMOOYIOBaHI PO3MOILIH
MOTEHITIATy, EASKTPUIHOTO TIOJISI Ta TYCTUHH TIPOCTOPOBOTO 3apSAAy Y CEpeIOBHIII

MATLAB.
3aranpauit 00csar podotu — 60 cTopiHOK, MICTHTH 45 pucynkis, 20 mxepen.

KitouoBi cnoBa:  p-n mepexiz, po3nojaisi, MPOCTOPOBUHN 3apsijl, CXiI4acTUI
poisib JIETyBaHHS JOMIIIOK, OJJHOBUMIpHA MOJIEIb, PIBHOBKHHM CTaH, CIJIaBHA

TEXHOJIOT14, TiopuaHui MeTo MonTe-Kapiio 3 KiHIIeBOIO Pi3HHUIICIO.



ABSTRACT

Thesis is devoted to developing one-dimensional model space charge
distribution in real p-n junction with the abrupt profile of doping impurities. The
formulation assigned numerical model hybrid Monte Carlo method with the

ultimate difference.

The aim of the thesis was to determine the concentration of impurities in
which the influence of free carriers can be neglected in the construction space

charge distribution with the abrupt profile of doping impurities.

The classic models of space charge distribution of p-n junctions was
considered4. The p-n junction with the abrupt profile of doping impurities was
analyzed. The conclusions about the impact of free carriers for a given

concentration space charge distribution.

As a result, it was determined at what levels of doping influence of free
charge carriers is negligible, and built distribution potential, electric field and space
charge density by MATLAB.

The total amount of work - 60 pages, 45 figures, 20 sources.

Keywords: p-n junction, distribution, space charge, abrupt profile of doping
impurities, one-dimensional model, equilibrium, alloy technology, hybrid Monte-

Carlo finite difference method.



CIIMCOK BUKOPUCTAHMUX JIZKEPEJI

. Crenanenko U. I1. «OCHOBBI T€OpUU TPAH3UCTOPOB U TPAH3UCTOPHBIX CXEM).
U3n., 4-e nepepad. u non. — M.: Dueprus, 1977. — 672 c., c un.

. D. P. Kennedy. On the Mathematical Theory of the Linearly-Graded P-N
Junction / D. P. Kennedy, R. R. O'Brien // IBM Journal of Research and
Development. — 1967. — Vol. 11, Ne 3. — P. 252-270.

. Ala Khalaf Jehad. Computer simulation on solving Poisson’s equation for the
silicon solar cell / Ala Khalaf Jehad, Ibrahim M. Hamammu // International
Conference on Electrical and Computer Engineering (ICECE). — Benghazi
(Libya), 2013. - P. 1-4.

. M. E. McMahon. Voltage-Sensitive Semiconductor Capacitor / M. E. McMahon
and G. F. Straube // IRE WESCON Conv. Rec. — New York (USA), 1958. —P.
12-82.

. Hideo Nukushina. Space-Charge Layer Width and Junction Capacitance of a
Hyper-Abrupt p-n Junction / Hideo Nukushina // The Physical Society of Japan.
—1962. — Vol. 17, Neb. —P. 941-949.

. A. K. Gupta. C-V INDEX OF HYPERABRUPT p-n JUNCTIONS / A. K.
Gupta, M. S. Tyagi // Soli-State Electronics. =1978. -Vol. 21, Ne3. —P. 507-511.
. ConoBeeB B. A. Bapukan co cTyneHYaTo-rpaJueHTHBIM MpoduiIeM
pacpeaciacHusl KOHICHTpAuU IIPUMECH. aBTOpe(b. AUCCCPpTAllM HAa COUCKAaHHUC
y4eHOU cTerneHu kKanauaata texuuueckux Hayk: 05.11.14 / ConoBbeB Buranuii
AmnaronbeBud; [lenzenckuit rocyaapcTBeHHbiid yHiBepcuteT. — K., 2005. -20 c.

. A. B. JleGensiii. Monienb cBepXpe3KOro BapuKaria, yYuThIBAIOIIAs pacIupEeHNe
00J1aCTH TPOCTPAHCTBEHHOTO 3apsiia B P- U N-00JaCTAX MOJYIPOBOIHUKA / A.
B. Jle6ensiit, b. B. Jlucosoit, FO. A. Muponuenko. // ITucbma B xypHain
TexHuueckoil puzuku. —1994. — T. 20, Boim. 13. — 80-84.

. Hoiikun FO.M. IlomynpoBonnukoBbie npubopsi CBUY: yde6HOe mocoOue /

Hoiikun FO.M., Hoiikuna T.K., YcaeB A.A. — PocToB-Ha-/lony, 2014.



7

10.Wenji Yang. Accurate calculation of field and carrier distributions in doped
semiconductors / Wenji Yang, Jianping Tang, Hongchun Yu, Yanguo Wang //
AIP Advances. — 2012. —Vol. 2, Ne2. —P. 201-2109.

11. Victor C. H. Lim. Pulsed Solar Panel Light Current-Voltage Characterization
Based on Zener Diode / Victor C. H. Lim, Cheow Siu Leong, Kamaruzzaman
Sopian, Saleem H. Zaidi // IEEE Conference on Systems, Process and Control
(ICSPC). — Melaka (Malaysia), 2016. — P. 177-180.

12. Morris, P. R. A history of the world semiconductor industry / Morris, P. R. -
History of technology series. — IET, 1990. — Vol. 12. - 171 p.

13. Huff, H. R. From The Lab to The Fab: Transistors to Integrated Circuits //
ULSI process integration Il1: proceedings of the international symposium / Cor
L. Claeys. — Proceedings of the Electrochemical Society. — The Electrochemical
Society, 2003. — 598 p.

14. Peiiaroniby Ilaynme. Tpansuctopsl. @dusuyeckue OCHOBBI W cBoiicTBa /
Peviaronen Iayns. — M. : CoBerckoe paauo, 1973. — 480 c.

15. A. H. T'onoBsamkuH. Bapukan Ha OCHOBE cBepxpe3koro p-n-nepexona / A. H.
lonosmikuH, B. A. ConoBeeB // TexHolOrus U KOHCTPYMPOBAHHE B
anekTponHou anmnaparype. — 2001. — Ne 1. — C. 28-30.

16. I'otpa 3. FO. TexHOoMOTUSI MUKPO3IEKTPOHHBIX YCTpOKCTB: CripaBoYHUK. —M. :
Panno u cBs3s, 1991. — 528 c.

17. 3u C. «duzuka noaynpoBoJIHUKOBUX MpUOOpoB: B 2-x kuurax». Ku. 1. Ilep. C
aHrI.. — 2-¢ nepepad. u aoi. uza. — M.: Mup, 1984. — 456 c., c uin.

18. bouapos JI. H. «3nextponnsie mpubopsn. — M.: Dueprus, 1979. — 368 c.

19. Dragica Vasileska, Stephen M. Goodnick. Computational Electronics / Dragica
Vasileska, Stephen M. Goodnick. — Arisona, USA : Morgan & Claypool
Publishers, 2006. — 208 p.

20.Wilson Au. Solving Poisson’s Equation in High Dimensions by a Hybrid
Monte-Carlo Finite Difference Method / Wilson Au. — Simon Fraser University
(Canada), 2006. -68 p.



	Isaiev_ukr
	Isaiev_eng
	Isaiev_lit

