it g /R SRl E o A8 T

Interface morphoelogy.and electrical properties of
bonded GaAs/Si wafers

SRR L

RS SRS T

PoE X R4 L - &' N



L g/ R FldEE T m

Interface morphology and electrical properties of bonded GaAs/Si wafers

oA DR Student : Cheng-Yu Hsieh
dp e LM

Advisor : Prof. Yew-Chung Sermon Wu

B2 2d x F
PR EE R L
AL /o=
A Thesis

Submitted to Department of Material Science and Engineering
College of Engineering
National Chiao Tung University
in partial Fulfillment of the Requirements
for the Degree of
Master

in
Material Science and Engineering

August 2008

Hsinchu, Taiwan, Republic of China



A
L 4F
5%/
’aaaﬁf
& &
v fi
| ™
E] 5§
/E‘E\E'?":F’

NS
7
W

g4
-

’tmé

o E 5 &
nExR 3
R ]

B I

H
|4
&<k
H

< ol fl & g Yy
§ +H %5
Z g =
fig
,fi ;
"'"'i’ﬁﬁ"l
1 1 51

#*
£

S
Hrig A
—Lgf :éu
R & A
}LJO

ﬂ\
-'37 A
E;é} ;J[—&l) IJ 1L
L P F I T :I]-v‘v > A I o
E -WIJ 7 B
Bﬁﬁi/ y—} }; —v-;';_
= B
+ '5';1[3&-
© ‘ Es
s,
I‘}/—F
7! ‘EEJJ
.v/



Interface morphology and electrical properties of
bonded GaAs/Si wafers

Student : Cheng-Yu Hsieh Advisors: Pro. Yew-Chung Sermon Wu

Department of Material Science and Engineering
National Chiao Tung University

ABSTRACT

The integration of I11-V optical devices and Silicon attract much interest for OEICs applications.
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 p-Si and p-GaAs. A simple method
was used to avoid thermal stress and sample successfully bonded after high temperature anneal. The
interface microstructure was investigated by transmission electrical microscopy (TEM) and I-V
characteristic was also measured. The thickness of amorphous layer increase at higher annealing
temperature. The negative voltage bias region of I-V measurement shows hole flow from GaAs to Si
get easier and increasing resistance at high annealing temperature.
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