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The Polarity of Pho_tovolfage and the Shallow
Impurity-Related Optical Transitions
in Si NIPI Structure

Luo Changping, Jiang Desheng, Li Feng
Zhuang Weihua and Li Yuzhang

(National Laboratory for Superlatsices and Microstruciures, Institute of Semiconductors, The
Chinese Academy of Sciences, Beijing 100083) '

Abstract  We have studied the photovoltaic effect under different excitations
in Si NIPI structures, and taken the comparison experiments under front surface
.excitation before and after an additional cw He-Ne laser beam was used to provide
an optical bias. The results show that the photovoltage arising from the excess car-
riers spatial separation predicted by Brum et al exists in Si NIPI, and in addition, its
polarity is spatially fixed. The comparison of results with and without cw laser bi-
asing indicates that the indirect transitions in real space between electron and hole
subbands do not play important role in photovoltaic effect. The photovoltage mainly
depends on the direct or qusi-direct transitions related to shallow impurities in re-
-al space. '
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