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Hole and Electron Trapping Effects in
Hydrogenated Amorphous Silicon(a-Si : H)
——A Study of Stability of PIN Solar Cells
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Abstract: A computer simulation model of hydrogenated amorphous silicon {(a-
Si + H) PIN solar cells subjected to light irradiation has been developed by using
Scharfetter-Gummel solution of Poisson’s equation. The results indicate that due to
carrier trapping, the increased or decreased space-charge density changes the elec-
tric field distribution and leads 10 a wider quasi-neutral region (low-field “dead lay-
. er”)in the i layer, resulting in light-induced degradation of solar cell performances.
We also discuss the importance of carrier trapping effects to the stability of PIN a-
Si+ H solar cells.
Key Words: Carrler Trapping Effects. Light-induced Degradation in a-Si + H,
Scharfeiter-Gummel Solution
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. all 4. 8918D—06  1.0776D~15 —2.8536D+03 9.2762D+06 B.7338D+15 1.8B5ID+14
321 4.1407D—06  1,2731D—15 —2.9406D+ 03 & 5098D+056 5.7021D415 —8.7523D+14
331 3. 4581D—06  1.5244D~15 —3.3293D403 7.7526D-+056 1.0917D+16 -2, 4418D+15
341 2.7929D—06 1.8875D+15 —4.1201D+03 6.9415D+06 1.2626D+16 —4.5137D+15
351 2.1199D—04  2.4868D+15 —5.5188D4+03 6.0188D-+06 1.5352D416 - 7.8386D-+15
361 1. 4436D—06  3.6518D+15 —7.9751D+03 4.9338D+06 2.041iD4+16 —1. 40563D+ 16
371 B.0668D—07  6.534%D+15 —1.2657D—04 3.6513D+06 3. 2102D+16 =2, 8637D+ 16
381 2.8626D—07  1.7794D+16 —..3"39D--04 2.1747D-+06 7.2752D+16 —8. 0546D+ 16
n 9. 3617D—08  5.6310D+16 —5.2395D4-03 2.6781D—08  §.0029D4+17 3. 33980+ 16
401 3.91v4D—08 8. 91910+16 -2, 0371D+04 2.1965D+08 1.2110D+18 —2, 9021D+17
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