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Investigation of bonding with micro structures starting from

double layers to multi-layers

YUAN Xing, TAO Zhi, LI Hai-wang, TAN Xiao, SUN Jia-mian

(National Key Laboratory of Science and Technology on Aero-Engine Aero-thermodynamics,
School of Energy and Power Engineering,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: The technique of multi-layers’ direct bonding with micro structures was inves-
tigated by both theoretical analysis and experimental validation. The adopted method of
chemical energy activation in silicon wafer surface was hydrophilic treatment. The adopted
bonding process was to firstly pre-bond wafers in bonding machine and then carry out high
temperature annealing in annealing furnace. In the process, the parameters in pre-bonding
procedure decided whether the bonding could succeed eventually. The three main parameters
(temperature, pressure, time) in pre-bonding procedure were elaborately analyzed using or-
thogonal experiments, significantly reducing the time of experiments. The infrared images of
bonded wafers were analyzed by silicon-silicon bonding analysis software prepared by the re-
search group to calculate the bonding rate. Applying the best pre-bonding process parame-

ters concluded by experiments, the bonding rate of multi-layers reached 86. 6527 %.

Key words: multilayers bonding; prebonding; orthogonal experiments;

bonding analysis software; bonding rate
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Table 1 Physical property parameters of silicon wafer
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Fig.1 Major technological process of Si-Si bonding
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Fig. 4 Interface of Si-Si bonding analysis software
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Table 2  Analysis result of orthogonal experiments by Si-Si bonding analysis software

ST/ HER EE/C E71/N B[] / min BuE R &R AR/ %
1 250 1400 15 K1 19.6365
2 250 1500 20 IKF- 2 52.2279
3 250 1600 25 K- 3 45.3352
4 300 1400 20 IKF- 3 37.3626
5 300 1500 25 KF1 80. 4382
6 300 1600 15 IKF- 2 49. 4735
7 350 1400 25 IKF- 2 35.7567
8 350 1500 15 IKF- 3 56.1466
9 350 1600 20 K1 42.2886
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