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Adhesion characteristics of copper layer

fabricated by Sol—-Gel process.
D. G. Kim, H. R. Lee

Dept .of Metallurgical Eng., Chungnam National University

Abstract

In this study, ceramic film was coated by a sol—gel process for increasing the adhesion

strength between the substrate and copper layer. TEOS and ATSB were used as stariing solution

of metallic alkoxide. As a result, amorphous—like diffraction pattern after heat treatment at 1200

‘C was obtained using X—ray diffractometer. The more contants of AlL:O; gave rise to the futher

advanced cracks. A maximum adhesion strength of 250gf was measured under the condition of 30

Wt.% Al O, which is 5 times greater than that of uncoated one of the ceramic film.
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Table 1. Composition of the standard solution for SiO,~-
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A ;Heater

B; Water bath
C;Reaction bath
D;Stirrer

E ;Motor

F; Thetmometer
G ;Reflux condenser

Fig. 1. A schematic diagram of reaction equipment

Al,O; system.

Composition Si(OC.Hs), (C.H:CH(CH;)O);Al HNO; H.0 C.H,OH
g 25 10.57 0.03 2.7 32.12
mole 1 0.34 0.02 1.5 5
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Fig. 2. Experimental procedure of Sol-Gel method.
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Fig. 3. Thermal analysis of gel.
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Fig. 4. SEM micrographs of coated surface after
heat treatment at 400°C :
A) 80wt%Si0,— 20wt % Al,O;:
B) 75wt %Si0,— 25wt % Al,O5;
C) 70w1%Si0,— 30wt % ALO; .

7183 e %é%*é% TEsr] A 2"
71#& laserE notchZ gebste] UHe #
it 1 Z3E Fig. 7°ﬂ el low, 1



F=FEeA A29W A33 1996

190

=
[

AW

pmZ@a@akl) Z25€

Fig. 5. SEM micrographs of coated surface after
heat treatment at 8007C:
A) 80wt %SiO,— 20wt % Al,Os;
B) 75wt % SiO,— 25wt % ALO;;
C) 70wt%SiO,— 30wt % Al,Os,.
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Fig. 6. SEM micrographs of coated surface after
heat treatment at 1000°C:
A) 80wt% SiO,— 20w 1% AlOs;
B) 75wt% SiO,—26w1% AlOs;
C) 70w1%Si0,—30wt% Al:Os.
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Fig. 8. Optical photographs of film with a number of coating cycling : {Viscosity;4cps, X 100)
A) 1 B) 2, C)3:; D) 4.
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Fig. 9. X—ray diffraction pattern of SiO,~AlLO;
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Fig. 10. EDX analysis of Si0,~AlL,O; gel.
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Fig. 11. Adhesion strength of copper plated on

various SiO,— ALO; systems :
A} BOW1% Si0,~ 20wt % AlQ; ;
B) 75w1% Si0,—25wt% AlLO; |
C) 70w1%Si0,— 30wt % AlLQO; ;
D) without Sol coating .
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Fig. 12. Adhesion strength with a number of coat-
ing cycling.
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Fig. 13. Adhesion strength at different tempera-

ture of heat treatment.
{ 70wt% SiO,— 30wt % Al,Os)
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