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Optical and Electrical Properties of Hydrogenated
‘Amorphous Silicon-Germanium Alloy

Li Changjian and Xu Wenyuan

(Department of Electronic Science, Nankai Urxft:crsity).

Abstract

Amorphous Si-Ge alloys have been prepared by RF sputtering. The optical band
gap of a-Si;-.Ge,:H films have been measured. The results indicate that the optical
band gap decreases monotonically with the increase in z. A linear fit to the experimen-
tal data of optical band gap has been made, obtainning composition dependence expre-
ssed by the relation E,(eV)=1.79—0.98 z. The dark conductivity of a-Si,_.Ge,:H film
at room temperature increases monotonically from 107 to 107* em™, as the increase
in atomic percentage of Ge from O to 66%, whereas the dark conductivity activation
energy decreases monotonically from 0.84eV to 0.40eV.

The alloy composition was determined by the analysis of XPS data. The results
indicate that the sputtering rate of Ge is 1.5 times that of Si. The absorption constant
a,; of a-Si:H film and a-8i,,,Ge,,:H fil ms has been measured at a photon energy of
12eV. The results indicate that a-Si,_,Ge,.H films have more dangling bonds that
a-8i:H films, These dangling bonds can be saturated by H.
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