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Abstract

The computer aided analysis is performed to investigate the influence of physical parameters
(thickness and doping concentration, etc.) in the window, emitter, base on the efficiency
characteristics of a uniformly doped heteroface cell.

A field aided heteroface cell is newly designed on a basis of optimum data obtained from
the theoretical analysis. The field aided heteroface cell fabricated using MOCVD exhibits a total/
active area conversion efficiency of EFF. (tot.) = 18.9% / EFF. (act.)=21.4% under the natural
incident light of 56.2 mW/cm2 , having a low series resistance of RS=0.94 Q/cm2 and a high spectral
response of S.R. (ext.) >90% in a range of 77004 <A <8500A.
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Table 1. Symbols and ranges of physical
parameters in each cell region.

EFF.=1 for d =600A, X=0.9

Cell . Doping Physical Parameter
Thickness .
Regions Concentrations | Ranges
x=0.5,0.7,0.9 os8 d,=0.6 um
Window . dy=(4—W) um
d, Nu d;=0~2000A 0978 A Nq=5x10" cm™

(p-AlyGa,_xAs)

Nz =1x10"7 cm

Nu=5E17em™

097 ~

Relative Efficiency (arbitrary unit)

A e Optimum Range-»
Emitter 4 N, d=0.1~2. 0um 0885 T s
_ — -3 )
(p-Gahs) Nuu= 1E16~1E 19em PAlGa,, As Thickness, dy (A)
Base N ds=1~10um . )
(n-CaAs) bW " Nyr=1E16~1E18cm 2. Al 309 P24 P-AlGaixAs
FAlo & ANEE
Buffer & . X .
Substrat . d,=200¢ m Fig. 2. Relative efficency vs. p-AlxGa,_xAs
ubsirate . . .
(n*-Cahs) d " Np = 5E18¢m™ thickness for different Al mole frattions.
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Table 3. Designed specifications of the field
aided heteroface cell.
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Table 4. Efficiency parameters of the field

heteroface cell.

(Under the natural incident light of 56.2 mW /cm?)

EFF, Parameters Symbols Values Units
Reverse Saturation
I, 5.24% 107" A
Current (Dark)
Series Resistance Rs 0.94 Q /cm’
Ideality Factor 7 1.33 —
0O Circuit
pen Circui Voo 0.7 v
Voltage
Short Circuit
Isc 3 2 mA
Current
Fill Factor 1333 78 %
Max. Output Power Pruax 1.76 mW
Efficiency EFF.
. 21.4 %
(Active Area) (act. )
Efficiency EFF. 18.9 %
(Total Area) (tot.) : ¢
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