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Abstract: The high altitude calibration of solar cells is of great significance to study solar cells for space application.
This paper presents a measurement scheme to measure the |-V curves of solar cells at a high altitude. The paper
studies the hardware testing system based on FPGA, the method of acquiring the current and voltage data in parallel
and the automatic measurement method of software in this system. An algorithm for fitting the current-voltage curve
of solar cells based on chaos algorithm and genetic algorithm is proposed. According to the experimental data of
ground testing, the curve fitting algorithm is carried out by using solar cell single diode mathematical model. The
results show that the fithess value of the chaos genetic algorithm is 4.0289x10™*, which means that the curve fitting is
better than particle swarm algorithm and genetic algorithm.
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Fig. 1 High altitude solar test system.
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Fig. 2 Read and write simulation of IIC bus. (a) Write operation simulation. (b) Read operation simulation.
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Fig. 3 The picture of actual test system.
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Fig. 4 Schematic diagram of chaotic search.
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Table 1 Algorithm comparison.
Algorithm GA PSO CGA

Ton/A 0.11779 0.11758 0.11606

Isp/pA 0.43747 0.49006 0.06546

n 1.65982 1.67546 1.44324

Rs/Q 0.04234 0.02183 0.10352

Rsn/Q 303.839 185.985 239.432
RMSE 6.1302e-4 7.1745e-4 4.0289¢-4

(2 Kiadbddb A,

Table 2 Characteristic parameters of solar cell.

Parameters Value
Isc/A 0.11601
VoV 0.53004
Pn/W 0.04478
InlA 0.10506
VinlV 0.42627

FF 0.7283
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