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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. 3. Contact angles between distilled water

and substrate surface which was

cleaned by various cleaning solutions.
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Fig. 4. The changes of contact angle with time.
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Fig. 5. The surface roughness which was treated

by various solutions.

33 ERlOIM Eo WET 2B AT
G A% Sl REAE AT F volaz
st el AT olgF G el Yol el A
"ol gle #Eg AASNAL FEe AAY F
A% FEE 349 2%2 £ 19 2 vy
o34 A% 54 Aol Sig AEHYE Wl vho)
2z Bt 2 A A FEE YA U
Bhte 238 92 F A Bt 2 oW 2
B A= AN B ol SR WEel B ol
R FYHY) WRoletn BaH}

StefAle] HE ARE
LINbO; 7198 A3 & AF & o83t tulo]x
A F4LE +9 A ELO 7%

Wl A1 AAdA HEAe] HWAMEE
g YolA R LiNbO:9] #HHAE =
g2 sod, HolHE AlEsle tEXHE &
At} 7% AAE multi strip couple T+E2E
Q)& convolver ©o|t}, o] FFAME £ 5 um,
T4 1me 59 7 ve]le=29 A& (chmic)
o] Fasit}, Ay AT ZAE Ge/Au/Nix
sta 380 CTZ 7tgstdd. 18 62 AR
convolver & F+%¢ £ A 3ojr}
2Y A o)t FE AL WA
AS FA fstow AHe ZEgHo
o oste] ZaEAvE A&
% Schottky, IDT

3L O
AE-E

1E&9

LN

Ach
<0
ol

ol Y
L (R

)

=
=)
2,

e rpr

=
)

N
-

o 2
o?r‘.,ig
LSRR

e

o 2
e

4

l
@

Ohmic &34
A& AA convolver
Aol ZHd 95l

=
=
F stk

A 2N
o
pats
R oy

o ox
z
o
b o
e
to N,

1017

A1 AR 7SS =2, A 188 A113, 2005\ 112

E: 3 1. vlo]a 2 gt A whie] 93 A,
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”
SVCrystal | oy w15 min, | 850 glem?
500 mW | 5 min. 310 g/cm®

Si/LiINbOs | 500 mW | 10 min. | 600 g/cm®
500 mW | 15 min. | 280 g/cm’

GaAs/ | 500 mW | 5 min. | 600 g/cm®
LiNbO3 | 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/LINbOs 300 mW 150 g/cm’
500 mW 1100 g/cm’
100 mW 500 g/cm’
GaAs/LiNbQOz 300 mW -
500 mW -
o5 T R
[ "
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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 nm, W=500 um, L=1
mm). (b) convolution output wave form.
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