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Study on the Bonding Process between Thin Film and Piezoelectric Materials
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Abstract

The purpose of this study is to obtain strong bond strength at the interface between piezoelectric
substrates and semiconductor thin films to be applied for the manufacture of high-performance acoustic

wave semiconductor coupled device. For this purpose,

we have compared and examined the effects of

different surface treatment methods on hydrophile properties at the surface of the piezoelectric
substrates. Moreover, we have observed the effect of microwave and laser on the elimination of water
molecules at the interface. As for the piezoelectric substrates, dry method for surface treatment was
found to be superior in the control of hydrophilicity of the surface compared to wet method. On the
other hand, both microwave and laser were found to be effective in the elimination of water molecules

in the interface.
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Fig. 2.- The charge coupled device (CCD) images of the water drop on the LiNbOs; substrate surface

cleaned by various cleaning solutions.
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cleaned by various cleaning solutions.
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Table 1. The bond strength which was treated
by micro wave heating treatment method.
Substrate | Power Time Strength
_ 200 mW | 15 min. | 320 g/cm’
SVCrstal | o ww | 15 min. | 850 g/em?
500 mW | 5 min. | 310 g/em®
Si/LiNbOs | 500 mW | 10 min. | 600 g/cm®
500 mW | 15 min. | 280 g/cm®
GaAs/ | 500 mW | 5 min. 600 g/cm?
LiNbO; | 500 mW | 10 min. | 150 g/cm®
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Table 2. The bond strength which was treated by
laser heating treatment method.

Substrate Power Strength
. 200 mW 700 g/cm’
Si/Crystal 700 mW 650 g/cm’
100 mW 500 g/cm®
Si/LiINbO3 300 mW 150 g/cm’
500 mW 1100 g/em’
100 mW 500 g/cm’
GaAs/LiNbO3 300 mW -
500 mW -
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Fig. 6. Photographic and structure of convolution
for SAW-semiconductor devices. (a) Struc-
ture of devices(Electrode finger pairs:
25, Wavelength: 20 pm, W=500 pm, L=1
mm). (b) convolution output wave form.
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