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ABSTRACT

SOI(silicon on insulator) was fabricated through Lhe direct bonding using (100) Si wafer and 4° off (100} Si water to
investigale the stacking faults in silicon at the 81/8i0, oxidized and bonded interface, The treatment time of wafer surface
uging MSC-1 solution was varied in order to observe the effect of cleaning on bonding characteristics. As the MSC-|
treatmig time increased, sutface hydrophilicity was saturated and surface microroughness increased A comparisen of
surlace hydrophilicity and microroughness with MSC-1 trealing time indicales that optimum surface medified condition
for tme was immersed in MSC-1 for 2 min. The SOT structure directly bonded using (100) Si wafer and 4° off {100) Si
waler at the room temperalure werc annealed at 1100°C for 30 min. Then, the stacking aults at the bonding and oxidation
interface were examined after the debonding. The results show that there were anomalies in the gettering of the stacking
fanlts @ the bonded region.
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Fig. 1. Schematic direct bonding pracess for SOT fabncation,
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Fig. 2. Change of wetting angle as a function of MSC-l
treated time.

Table 1. Surface Microroufhness Variation as a Function
MSC-1 Treated Time

rms Avg. Roughness
MSC-1 treated 2 min Nol measured
U9 I MSC1 wreated 4 i | 26 A 22 A
MSC-1 eated 6 mun | 10.5 A 86 A
£ off MSC-1 treated 2 min Not measwred
(100) | MSC-1 treated 4 min | 43 A 33 A
S TMSC1 treated 6 uin | 75 A 56 A
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Table 2. Possibility of Bonding as a Function of MSC-1

Treated Time
MSC-1 treated time (min); Bondable?

0 2 4 o 8
A00Y 8L o | Yes | Partially| No | No

wafer

Substrate| 4° off
(100) Si| No | Yes Nao No No

wafer
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Fig. 6. The distnbuticn of the stacking faults in SOT using (1000 51 wafer (2) at the thermal oxide interface {bonded), (b at the
thermal oxide miterface (void), (¢} at the chemical oxade intetface (bonded) and (d) at the chemical oxide mterface (void).

Fig. 7. The distribution of the staking faules m SOI using 4° off Si wafer. (a) at the thermal oxide interface (bonded), (b) at the
thermal oxide interface (void), (c) at the chemical oxide interface (bonded) and (d) at the chemical oxide interface (void)
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