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Abstract

Optimization of solar cell performance is normally carried out by varying the device makeup, such as the semiconductor
layer thickness and impurity doping concentration, as well as the device parameters, such as the minority-carrier
lifetime, the minority-carrier diffusion coefficient, and the surface recombination velocity. The performance of a p-n
junction GaAs solar cell was calculated analytically using device makeup-dependent-parameters determined from
experimental observation or, if uncertainty arises, from physical judgement based on available information. The

presence of antireflecting coating systems coupled with AlGaAs window layers in this calculation was modeled by its
transmissivity. The design criteria to determine the optimum structure of the solar cell is the achievement of optimw

-i

photogenerated current density. The results suggest that the presence of antireflecting coating systems coupled with . a n

AIGaAs window layers over a GaAs solar cell can improve photocurrent density significantly. An MgF a/ZnS system

coupled with an AIGaAs window layer can yield a high photogenerated current density as compared to other
antireflecting coating systems. The optimized cell has an MgFWnS antireflecting coating, an AIGaAs window layer with

the thickness of 20 nm, a p-type layer with the thickness of 1.5 um, a n-type layer with the thickness of 3.5 fan, and
acceptor (N,4) and donor (ND) concentrations of 1x1018 cm -3 and Ix10 1 'cm-j, respectively. This optimized cell can yield

a photocurrent density of 46.5 mAlcm`.
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Abstrak

Telah dilakukan proses optimalisasi struktur sel surya GaAs sambungan p-n melalui perhitungan secara analitik,
dengan variabel perhitungan meliputi makeup divais seperti ketebalan lapisan-lapisan semikonduktor dan konsentrasi
doping ketakmurnian, serta parameter parameter divais seperti waktu hidup pembawa muatan minoritas, koefis'en
difusi pembawa muatan minoritas, dan laju rekombinasi permukaan. Parameter-parameter divais telah diambil dari
data-data hasil eksperimen, hasil simulasi, maupun dari hasil kajian teoretik. Kehadiran lapisan anti refleksi yang

tergandeng dengan lapisan window AlGaAs dalam perhitungan ini diwakili dengan nilai transmisivitasnya. Kriteria

struktur sel surya optimum ditentukan berdasarkan

	

tingkat pencapaian rapat photocurrent yang optimum.Hasil

perhitungan menunjukkan bahwa kehadiran lapisan anti refleksi yang tergandeng dengan lapisan window AIGaAs

dapat meningkatkan rapat photocurrent yang dapat dibangkitkan sel surya GaAs secara signifkan. Dibanding dengan

bahan lapisan anti refleksi lain, sistem MgFWnS dapat membangkitkan rapat photocurrent paling besar jika dipasang

pada sel surya GaAs. Struktur optimum sel surya GaAs terjadi ketika bahan lapisan anti refleksi terbuat dari
MgFyZnS, ketebalan lapisan window (AIGaAs) sebesar 20 nm, ketebalan lapisan tipe-p dan tipe-n berturut-turut

sekitar 1,5 fan dan 3,5 fan, serta konsentrasi doping akseptor di tipep (N,4) dan konsentrasi doping donor di tipe-n (ND)

berturut-turut sekitar 1 x 101 8 cm-j, dan 1 x 10" cm-3 . Dengan struktur seperti itu dapat dibangkitkan rapat

photocurrent optimum sekitar 46,5 mAlcm2 .
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