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 Hydrogen(H)-induced structural change of the plasma-facing materials is an interesting topic  

in semiconductor processing, fusion device, and thruster. Here, we demonstrate the formation 

of H-induced defects and amorphization of crystalline silicon (c-Si) during hydrogen (H2) 

plasma treatment [1]. A H2 plasma is generated by conventional capacitively coupled parallel-

plate discharge, and the sample of a crystalline silicon (c-Si) is placed on the grounded 

electrode. The H-induced defects are detected under plasma treatment, via in-situ 

photocurrent measurement (see Fig. 1) [2, 3], and the amorphization near the c-Si surface, i.e., 

the formation of disordered surface layer (DSL), is monitored by real time ellipsometric 

spectroscopy.  

 Based on these measurements, we find the following 

results. (i) A H2 plasma treatment causes the formation 

of defects, and the subsequent postannealing results in 

recovery of defects. (ii) The formation and recovery 

of these defects strongly depend on both the treatment 

time and the treatment temperature. The density of the 

defects formed near the surface is estimated to be of 

the order of 1012-13 cm-2. (iv) The formation of DSL is 

clearly observed (see Fig. 2) when the silicon is 

treated with a sufficiently long-time H2 plasma 

treatment. The thickness of this DSL is a few nm. 
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Fig.1. Schematic view of experimental 
setup for in-situ and real-time 
photocurrent measurements in c-Si [1]. 

Fig.2. Cross-sectional TEM image of 
amorphized surface layer of c-Si [1]. 
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