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Fig.1 Bezier curves based on different control points
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Table 1 Solutions of with unknown parameters for
transcendental equation of CIGS thin-film

photovoltaic cells

S R/Q R,/Q A I,/ A 1,/ A
FLEX100 0.21 91.58 1.008  2.28x107 6.41
SS1114140K 4.09 508.64 1.928  3.34x107 2.67
SP3S-220 1.87 27945 1.883  5.93x107 4.43
CdF-1000E1 2.82 891.22 1.558  0.76x107° 2.11
CIGS-3000A1 0.48 306.74  1.547 1.80x107 6.11
CIGS-1000F 3.90 779.73  1.589  0.97x107 2.16
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Table 2 Error of Bezier function fitting

S e/ % e,/ % iR e/ % e,/ %
FLEX100 1.09 091 || CIGS-3000A1 1.62 0.73
SS1114140K 1.58 0.43 CIGS-1000F 1.36 0.46
SP3S-220 1.41 0.63 SKALA140 1.19 0.54
CdF-1000E1 1.73 0.72
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Fig.2 Bezier curves based on a control point
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Table 3 Types and parameters of four
CIGS thin-film photovoltaic cells

S I./A V./V I./A V. /V Frp
LINION 90 F 1.80 72.2 1.64 56.20  0.7092
PowerMax®4.4 2.59 80.7 2.38 6.41 1.7700
MS125GG 7.35 25.2 6.41 19.50  0.6784
CIGS130 2.10 106.0 1.77 74.00  0.5884
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Simple fitting method for I-V curve of CIGS thin-film PV cell based on
Bezier curve
SHI Nan',ZHU Xianhui*,SU Xunwen®
(1. Engineering Training and Fundamental Experiment Center,Heilongjiang University of Science and Technology,
Harbin 150022, China;2. School of Electrical and Control Engineering,
Heilongjiang University of Science and Technology,Harbin 150022, China)

Abstract: The accurate output mathematical model of PV (PhotoVoltaic) cell is a necessary condition for

the study of PV system. However, due to the limited data provided by PV cell manufacturers, the output

mathematical model of CIGS(Copper Indium Gallium Selenium) thin-film PV cell is a nonlinear characteristic

curve with several unknown parameters. Aiming at this problem, it is proposed to fit the current-voltage

output characteristic curve,i.e. I-V curve of the CIGS thin-film PV cell only by applying the limited data

provided by manufacturers. Firstly, the function control points are selected by Bezier curve and the I-V

curve of CIGS thin-film PV cell are fitted. Secondly,the function relationship between the position of control

points of Bezier curve and the filling factor of CIGS thin-film PV cell is found out. The function relationship

is verified by four new CIGS thin-film PV cells, and the verification results are compared and analyzed.

The analytical results show that the average relative fitting errors of the proposed method for CIGS thin-

film PV cells are less than 0.8 %,which verifies the effectiveness of the proposed method.

Key words:CIGS thin-film PV cells;/-V characteristic ; Bezier curve;control point;function relationship
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