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Ipu mIOTHOCTH 3HEpruM nanydenus F> 1 Ji/cm’ 30Ha 06paboTKM npeacrasiser co6oi YK€ TIOJIHOCTBEIO
PacIUIaBIeHHyI0 noBepXHOCTh. Tak, corracHo noacueram, npu F=4,8 Jx/cM® B TeYeHHE JIA3ePHOrO UMITYJbca
TEMIICpaTypa NOBEPXHOCTH KpeMHus goctHract 9000 K, 4To COOTBETCTBYET IPOLIECCY Pa3sBHTOTO HCHAPEHMS.
OTO MOATBEPXKAACTCS IPUCYTCTBUEM MPOYKTOB ab/IALIMH 32 NIpe/ic/iaMi 30HBI 06pabOTKH.

Taxum 00pa3oM, NMpOBEAEHO HCCIENOBAHHE MOAMGDUKALIMU TOBEPXHOCTH KPEMHMSI B 3aBHCHMOCTH OT
TUTOTHOCTH SHEPIHH HUIYYEHHUs] M YHCIIAa HMITYJIbCOB. BBIABICHO, YTO NMPH HU3KHX IUIOTHOCTSX 3HCPIHH MMeECT
MeCTO Moau(pHKalMsi KPEMHHUS B TBEPAOH dase, onpenensieMoil HakorieHHeM JeEKTOB U MX KIACTePH3aLHe.
IIp# NIOTHOCTH SHEPIHHM M3ITyYCHHs ONH3KOH K IOPOTrY IUIABJICHUS KPeMHHsi (POPMUPYIOTCA MOBEPXHOCTHBIC
CTPYKTYpBI, CBS3aHHBIC C aHH30TPONHBLIM IUIABJICHHEM KPCMHHEBOro KpuCTawia. IIpH IUIOTHOCTAX SHCPrUM,
NPCBBILAIOIMX TEMIICPATypy KHIIEHHs KPEMHHMs, (POPMHUPOBAHHE NOBEPXHOCTHBIX CTPYKTYp HE Habimoaaercs, a
TIPOMCXOJINT HHTCHCHBHAs abJIsius KpEMHMsA ¢ POPMHUPOBaAHHEM GONBILION BAHHBI PACIUIaBa.
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COMPUTER SIMULATIONS SYSTEMS OF SOLAR CONVERTERS

B.A. Akanaev, S.M. Manakov
Al-Farabi Kazakh National University, Almaty, Republic of Kazakhstan.

In this work GaAs solar cells on NiSb substrates [1] are investigated by computer simulation of the
electronic scheme. Semiconductor devices on the basis of gallium arsenide (solar elements, diodes with a barrier
of Schottky, diodes Hannah, rezonanse-tunnel diodes) have well proved and are widely used at detecting,
radiation transformation, in transmitter-recever in the very high friequency region. A necessary development cycle
of devices is preliminary modelling of their characteristics with real physical parametres. Such parametres are:
Photocurrent I, depending on temperature of system gu, pen  resistance (T), nonidiality factor n, loading g,
resistance, a return current of saturation , [2-4]. In system of the nonlinear equations, describing our device
(Fig.1),
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Fig. 1.

Is supposed that shunting resistance Rg, (T) depends on temperature of the semiconductor elements making
cells solar conventors. The application of the Kirchhoff voltage and current laws an electronic circuit considering
an illuminated solar cell leads to the following equations:
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The diode equation writes :
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where V,, = e is the thermal voltage, now depend on time.

By substituting equation (1) into (4), we obtain :
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Now, we introduce the expressions of I; and [, in equation (2) which leads to the characteristic equation
of the solar cell:
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Equation (6) is a transcendental equation giving the solar cell output current Tout as a function of the output

voltage ¥, , and the output current 7, .

Computer modelling of such difficult system allows before full assemblage real, noporocroromero, the
equipment to check up and estimate work of all knots as in regular, and extreme ycnoBuax. The characteristic
equation defining a current on an exit of system [, depending on target pressure of a solar cell In the beginning
dares[ol“
dynamical resistance R, of a solar cell just as various BeIxosic capacities: the capacity received from a solar
cell,,(1,,) »the capacity disseminated in joxoyneBo warm in internal components of a cell P, pgecd(fou) and
the general capacity of a solar cell Pg,;,, coi4,,,.) - Then depending on Temneparps! resistance of the shunt, new
expression for optimum resistance of loading R,,, imp -

The last allows to estimate both economic and ecological consequences explotation of such equipment in the
industry scale.

¥, - Then we find analytical expression for a short circuit currentZ , pressure in the opened chain/V,, ,

corresponding the maximum output power is definedR
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