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ABSTRACT

SOI (silicon an insulator) was fabricated through the direct bonding of a hydrophilized single crystai Si
wafer and a Lhermally oxidized S10, thin film to mvestigate the stacking faults in silicon at the Si/Si0; in-
terface. At first, the oxidalion kinetics of Si0; thin film and the stacking fault distribulions at the oxadation
interface were investigated. The stacking faults could be divided into two groups by iheir size, and the small-
er anes were ncorporated inlo lhe larger ones as the omdation fime and temperature increased. The den-
sily of the smaller ones became critically lower eventually. The SOI wafers dwectly bonded at the room
Lemperalure were annealed at 1200°C for 1 hour. The stacking faults at the bonding and oxidation inlerface
were examined and there werc anomalies 1n the distributions of the stacking faults of the bonded regien to
arrange in ordered ring-like fashion.

Key words : SOI (sificon on insulator), Direct Bonding, 5C-1, OSF (oxidation induced stacking foult)
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Fig. 1. The changes in pH with the varations in the
compositions of modified SC-1 solution.
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Fig, 2. Oxude thickness vs. time for wet oxidation per-
formed in the range of 1000~1200°C with the
hubhler temperature fixed at 83.1°C.
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Fig. 3. The optical microscope shawing the varmation of OSF length with different oxidation tune and tem-
perature. (a) 1150°C 35 mn, (b) 1150°C 90 mun, (¢) 1150°C 180 mn, (d} 1150°C 210 min, {e) 1200°C 30

min and {f) 1200°C 35 min.

50 1
e O 1
o
’D‘/ g \D\\‘
/) /./ \\
{ | AN
- 7 E
E 1ok e R
= L
=3 o /.ﬁ_,gc—.—.—t 1
= r o
& F T
% : .)// 9,
8 [o—rz00c]
—=— 1{56°C
—a— 1000°C

1
100
oxidalion fime {rin}

Fig. 4. The growth and retrogrowth behavior of OSF.
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Fig. 5. FT-IR transmission spectra of the thermal ox-
ide and the chemical oxide formed by SC-1
solution.
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Fig. 6. Yoid detection by Transmission IR camera.
The fringes of Newtoman ring suggest un-
bonded area (void) m the region. Symbol v
and b in the Higure stand for the void region
and the honded region respectively. Specimen
{a), (b) and (¢} were all fahricated under the
same annealing conditions of 1200°C, 1 hr.
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Fig. 8. The distributions of the stacking faulls in SOI wafer. (a) At the oxidation interface (honded region), (b)
The magnified mmage of (a}, (c) At the oxidation interface {vaid region}, (d) The magnified image of (c),
(e) At the bonding mterface (bonded region) and (f) At the honding interface (void region).
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