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A Study on Enhanced Hydrogenation Process for Multi-crystalline Silicon Solar Cells  

Yoji SAITO*1
�Tadashi MOMMA��

�Hideyuki SANO��

ABSTRACT�Most of commercial solar cells are based on polycrystalline silicon substrates. Lattice 
defects, however, are included in polycrystalline silicon substrates, and degrade the electrical 
characteristics of the solar cells. Hydrogen passivation process is usually performed to reduce the 
electrically active defect levels at temperatures between 250C and 300C for hours.  In this study, we 
found that the electrical characteristics of the solar cells with polycrystalline silicon substrates would 
largely depend on a bias voltage during the hydrogenation process. With increase of the value of the 
negative bias voltage, short circuit current, Isc, and the efficiency increase. The electrical characteristics 
of the solar cells are apparently improved at a reverse bias voltage near 0.6V during the hydrogenation 
process. The increase of Isc and the efficiency is considered to be induced by the passivation of the 
defect levels located near the pn junction with the diffused hydrogen. The phenomena are likely due to 
the existence of positively-ionized hydrogen, H+. The H+ ions can be accelerated from the surface into 
the bulk by the electric field with the negative bias. The possibility of the H+ ions in the bulk silicon has 
been predicted in the previous reports.  
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