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Abstract

In this work, we have grown or evaporated thermal oxide
and E-beam oxide on the (100) oriented n-type silicon wafers,
respectively and they were directly bonded with another silicon
wafer after hydrophilization using solutions of three types of HNQOs,
H:SOs and NH:OH, Changes of average surface roughness after
hydrophilizations of the single crystalline silicon wafer, thermal
oxide and E-beam evaporated silicon oxide were studied using
atomic force microscope. Bonding interfaces of the bonded pairs
were inspected using scanning electron microscope. Void and
non-contact area of the bonded pairs were also inspected using

infrared transmission microscope.
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Table 1. Compositions of hydrophilization solutions

Solutions Compositions Temperature
NH:OH NAOH : HO2 T HO =200 5: 30 60T
HNO; HNO3 70T

HS0s | HSOs ¢ HOp 1 HAO = 832 1 43 1 134 80T
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Table 2. Changes of average surface roughness after hydrophilization

Silicon wafer | Thermal oxide | E~beam oxide
No
hydrophitization 12 A 86 A 190 A
HNO3 80 A 86 A 140 A
HzS04 88 A 87 A -
NHOH 120 A 22 A 120 A
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fig. 1 AFM images of silicon wafer(a), “thermal oxideh) and
E-beam oxide(c)
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Fig. 2 SEM photographs of bonding interface of bonded samples
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