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Effects of Outgassing of Non—-metal Materials on GaAs Solar Cell

YUAN Xiao—xue, YU Qian, ZANG Wei—guo, YANG Dong—sheng, ZHOU Jing—jing, JIANG Hai—fu
(Beijing Institute of Spacecraft Environment Engineering, Beijing 100094, China)

ABSTRACT: Objective To improve the application efficiency of GaAs solar cell. Methods Grey—cables that were
commonly used for spacecrafts were taken as the outgassing source, the effects of outgassing of non—metal materials on
GaAs solar cell were analyzed through the relationship test between the power of solar cell and transmittance and the
relationship test between the depositing mass of contaminants and transmittance. Results The short circuit current of
GaAs solar cells decreased with the increase of deposition of outgassing of non—metal materials. The short circuit
current of GaAs solar cells decreased by 23 mA and the variety ratio was 10.9%, when the depositing contaminants
arrived at 4x10™ g/cm’. The short circuit current of GaAs solar cells decreased by 42 mA and the variety ratio was
20.0%, when the depositing contaminants arrived at 6x10™" g/cm®. Conclusion Outgassing of non—metal materials was
one of the factors causing degenerated performance of solar cells.
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Fig.1 The sketch map of the electrocircuit test for short circuit of

solar cell
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Fig.2 The sketch map of transmittance effect test
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Fig.3 The sketch map of material outgassing test
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The relationship between the transmittance loss and the

short circuit of solar cell
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Fig.5 The micrograph of the sample with depositing contaminants

in vacuum environment
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Table 1 The test result of transmittance of optic glasses

Fedh AEBREES T BERiE BEIGE BuE
s w(x10°g-em™)  WAE% A% WK%
1 1.05 93.6092  81.1204  12.4888
2 5.79 935969  80.1551  13.4481
3 157 937451  79.1981 14.543
4 28.9 937519 757825  17.9694
5 342 937624 720941  21.6683
6 106 93.4069 573175  36.0894
7 123 93.4798  55.9056  37.5742
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The relationship between the transmittance loss and the

Fig.6

mass of the contaminants
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Fig.7 The relationship between the mass of the contaminants and

the short circuit of solar cell
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