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Abstract

The adhesion of electroless plated Ni layer on Al/Si substrates has been investigated.
The zincating treatment was conducted with a conventional method and a modified
method. In a modified method, ultrasonic agitation was applied during zincating.
Adhesion strength was evaluated by a pull-off test. The ultrasonic agitation during
zincating increased the nucleation density of Zn particles and refined Zn particle size. the
adhesion strength of electroless Ni layer deposited on the modified zincated surface was
higher than that on the conventionally zincated surface. the improvement of adhesion
was attributed to the fine and dense Zn particles.
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2. Experimental Procedure

2-1. Pre—treatment
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2-2. Zincating treatment
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2-3. Electroless Ni plaing process
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2-4. Reliability test
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3. Results and Discussion
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vEbdch Fig. 3(a)3} Zel Ni/Al AdelMe #ale e Hay goz Yewgi,
Fig3(b)e} Z& A= Wie o3 Fe = Pull test Al ¥ goz vehda gltd (Table
1).
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(Table 2). 919 ZAEL ofd A E AR 22 YA wure] Yo o]Fojxn 7]
of otd A X7 viAE EXE ZE B9 WA 3 A4 € AFE dHol FHEHA
sol FFYe] FrtE Rez ARHH, ARHoz AACNE HYPA g3 i
HEY AL BEE T 78T U Yuoz AE 7 UEE 2o F3 I

4. Conclusion
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Fig. 1. Surface morphologies of single zincated specimen: (a) SEM image of using
conventional method which was deposited for 5 s, (¢) SEM image of using ultrasonic
agitation method which was deposited for 5 s, and (b) and (d) higher magnification
images of (a) and (c), respectively.
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Fig. 2. Surface morphologies of double zincated specimen: (a) SEM image of using
conventional method which was deposited for 5 s-5 s, (c) SEM image of using
ultrasonic agitation method which was deposited for 5 s-5 s, and (b) and (d) higher

magnification images of (a) and (c), respectively.

(a) Stud Side (b) Wafer Side

(c) Stud Side (d) Wafer Side
Fig. 3. SEM micrographs after pull test: Fracture surfaces of single zincated samples by
(a~b) conventional method (30 s), and (c-d) ultrasonic agitation method (20 s).

(a) Stud Side (b) Wafer Side

Fig. 4. SEM micrographs after pull test: Fracture surfaces of double zincated samples
for 5 s - 5 s by (a-b) conventiocnal method, and (c-d) ultrasonic agitation method.
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(c) Stud Side

(d) Wafer Side

Fig. 4. (Continued)

Table 1. Pull-off test results for single zincate treatment.

. : . Pull-off test results
Zimcating Ni layer Zi " G
incating time
process thickness g Pull strength Standard
(kg/mm?) deviation
Conventional
2 5s-5 26.8 46
method - S s
Ultrasonic
2 5s-5 449 5.1
agitation method - s

Table 2. Pull-off test results for double zincate treatment

Puli-off test results
Zincating Ni layer thickness Zincating time
process Pull strength Standard
(kg/uz') deviation
Conventiona! 2 m 30 s 19.2 5.0
method
Ultrasonic
agitation method 2 (m 20 s 60.1 12.9
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