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Numerical analysis of the non-ideal current-voltage
characteristics of solar cell
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Abstract: A revised method to evaluate parameters of solar cell from current-voltage characteristics, under illuminated or
non-illuminated conditions, was described. The series resistance (R, ), the shunt resistance (R, ), the ideality factor
(n), and the reverse saturation current density(J,) were extracted using the two diode circuit model from selected re-
gions of the J-V curves. Using the presented model, more parameters with higher fitted precision have been extracted
from experimental J-V curves of a CdS/CdTe thin film solar cell than using a single diode circuit one.
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Table 1 Optimal parameter of CdS/CdTe solar cell ob-
tained in Ref. [29-32] and in this work
Parameters O0mWem ~2 100mWem ~2
(300 K) Ref, [29:30] This work Ref, [31:32] This work
R(Q cm?) 22.460 20.175 6.040 5.292
R,(Qem?)  1.467x10*  1.467x10°  1.506 x10®  1.507 x103
n 1.592 1.711 2.429 2.686
Jo(mAem=2) 3.383x107¢ 7.472x10°% 5.757x10~* 1.542x10 "3
Jop(mA cm %) 0 0 18.873 18.909
RMSE(% ) 0.516 0.522 0.643 0.604
MAE(% ) -0.176 -0.121 -0.135 -0.294
MBE(% ) 0.426 0.615 0.453 0.400
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Table 2 Optimal parameter of CdS/CdTe solar cell ob-
tained in this work
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