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Abstract We investigated the bonding interfaces of directly-bonded Si-Si and Si-Si0./Si wafer pairs.

By the angle lapping-delineation, anisotropic etching, and (HR)-TEM observation methods, we studied

on the interface defects and the transient region originated from the interface stress, the various types

of voids, the formation and stability of interfacial oxide. We also compared the interface image of the

bonded Si-Si0, with that of a typically grown Si-SiO..
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Table 1. Conditions of prepared samples.
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Fig. 1. Schematic representation of thinned and
angle-lapped wafer pair.
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Fig. 2. Microvoids appeared during an angle-lap-
ping process having a diameters of a few hundred
micrometers (a), and a few mocrometers (b) in St
-Si bonded pairs. And a photograph of angle-
lapped Si-Si0,/Si wafer pair(c).
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Fig. 3. Micro gas trap having a diameter of about
100m.
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Fig. 4. Si-Si bonding interface after angle-lapping and Wright etching (for the sample BS1).
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Fig. 5. Photographs showing microvoids appeared

during Wright etching (a), their magnified one
(b) and their destruction as the etcing was pro-
ceeded (c).
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Fig. 6. Si-Si bonding interface after angle-lapping

and Wright etching (for the sample BS2).
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Fig. 7. 5i-Si10,/Si bonding interface after angle-
lapping and Wright etching(for the sample
BO1)(a) and a magnification of the transient

region (b).
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Fig. 8. lllustration of cutting lines for bonded
(100) wafer pairs.
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Fig. 9. KOH-etched (110) bonding interfaces for
the sample BS1 (a) and BS2 (b)
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Fig. 10. KOH-etched (100) (a) and (110) bonding
interfaces (b) for the sample BSR1.
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Fig. 11. KOH-etched (110) bonding interfaces for
the well-bonded case (a) and weakly-bonded case
(b) in the sample BO1.
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Fig. 12. Cross-sectional TEM (a), diffraction pat-
tern (b) and high resolution TEM (c¢) mmages for
the sample BSR1.
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Fig. 13. Cross-sectional TEM image of bonded Si-Si0./Si structure and HR-TEM images of bonded
Si-Si0, (b) and typical Si0,/Si (¢) interfaces.
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