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Fig.1 Schematic of micro-topography of the surfaces
geometry of the surfaces Geometry of the surfaces
before bonding is shown by dashed line; Geometry of

the surfaces after bonding is shown by solid line.
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Fig.2 Dependence of the normalized contact zone ¢
versus the normalized contact force F for different

values of «
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gap length L of silicon wafers for different values of «

Parameter combinations of gap height & and
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Table 1 Results of direct silicon wafer bonding at room temperature

ik A X L/pm h/nm Gui 52 56 25 .18 a Hig g
1 0.301~0.472 1.2 ST, T 0.49~0.614 T.1K
2 0.329~0.493 1.1 SR T . 18 0.559~0.684 1.1
3 0.125~0.166 1.0 Tk a 0.379~0.437 1K
4 0.114~0.174 0.9 Tis 0.402~0.497 I X
5 0.20~0.378 <0.1 HiEEA 4.794~6.59 mx
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Criterion of Microroughness for Self-Propagating Wafer Bonding "

Ma Ziwen, Tang Zirong', Liao Guanglan, and Shi Tielin

(Wuhan National Laboratory for Optoelectronics, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: The criterion of microroughness for self-propagating wafer bonding is studied according to JKR contact theory,
where the microroughness model is based on a sinusoidal distribution for gap height and gap length. Our analysis shows that
the criterion for self-propagating wafer bonding is relevant to the dimensionless parameter. In silicon wafer bonding, using
the dimensionless parameter as a measure, three regions of silicon wafer bonding can be identified: self-propagating silicon
wafer bonding («=>1. 065) ,external pressure assisted silicon wafer bonding (0.57<7¢<C1.065), and silicon wafer bonding
with voids (¢<C0. 57) . Experimental data are in reasonable agreement with this theory.

Key words: self-propagating wafer bonding; microroughness; JKR contact theory
EEACC.: 2520C; 2530B
Article ID. 0253-4177(2007)03-0465-05

* Project supported by the State Key Development Program for Basic Research of China (No.2003CB716207) and the National Natural Sci-
ence Foundation of China(No.50405033)
+ Corresponding author. Email: zirong(@ mail. hust. edu. cn
Received 18 July 2006, revised manuscript received 13 November 2006 (©2007 Chinese Institute of Electronics



