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Interface morphology and electrical properties of

bonded GaAs/GaAs and GaAs/Ge wafers

Student : Sheng-Chieh Chen Advisors : Pro. Yew-Chung Sermon Wu

Department of Material Science and Engineering
National Chiao Tung University

ABSTRACT

The study of I11-V materials has played an important role in semiconductor industry
recrntly. GaAs material has varies outstanding advantages such as direct bandgap, high
efficiency, radiation resistant, high temperature resistant and so on. Different types of
semiconductor materials such as P or N-type gallium arsenide have their own energy gaps,
electron and hole mobilities, resistivities and other physical properties of materials. These
properties of GaAs material have attracted much interest for optoelectronic semiconductor
device, high speed electronics and solar:cells. Wafer bonding can provide high quality
interface for combination of these materials. During high pressure and high temperature
anneal, wafer bonded by producing covalent bond at interface. However, there always exist
thermal expansion mismatch between different material, great thermal stress may cause
sample debond even crack after annealing.

In this study, direct wafer bonding was applied to combine n-GaAs and p-GaAs. First, the
samples were successfully bonded by fusing bonding. And then the interface microstructure
was investigated by transmission electrical microscopy (TEM) and -V characteristic was also
measured. The amorphous layer between the interface gathered together and the thickness
decreases while the temperature increases. From the I-V curve, it’s obvios to see the
characteristic of diodes.
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