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Interfacial morphologies and electrical properties of wafer bonded p-Ge/n-Si

Student: Ching-Fu Lin Advisor : Prof. YewChung Sermon Wu

Department of Materials Science and Engineering
National Chiao Tung University

Abstract

Over the past ten years, Si/Ge heterojunction made by direct wafer
bonding technology is getting more attention in electronic, optical and micro
mechanical industries. Improvements in device characteristics are found in
photovoltaic, photodetector, LED and RF MEMS in many research papers.
Epitaxy is a special practice and costly to maintain the equipment. Also, 4.2%
differences in lattice constant of Si and Ge is always an obstacle for integration.

In this study, successful p-Ge/n-Si heterojunction was formed by using
thinner wafer and mesa structure after annealed in nitrogen and hydrogen
atmosphere. An amorphous layer between wafer pair was observed under TEM
which decreased in thickness and segregated with higher annealing temperature
but could not form perfect bonding due to wafer misorientation. I-V
measurements showed that lots of defects exist in the amorphous layer.
Leakage current increased with annealing temperature and hydrogen anneal
could alleviate the phenomenon.
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