Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2014.15.4.1879
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 15, No. 4 pp. 1879-1884, 2014

23 AR A1) W48 2AA 2 A= A9

Design and Experimental Results for Cooling Tubes of Ultrasonic
Bonding Equipment of Ultrasonic Bonding Equipment

DongWook Lee' and EuySick Jeon™
'Division of Mechanical Engineering, Kongju National University

2Department of Mechanical & Automotive Engineering, Kongju National University

2 o AT AT V1%l et Aol A

wA ) A7) Bl HEe gelt, ol

Qe Aasia] A5 WARE AT T WRlol A 289 4T AR olga) 3

oHid AEANES olgte] WS ANSON, N12AUE B FAWFS vg W4E Agsdch 48 299l A
;ﬁl

Y=g D) Astel HF Awe Az

Abstract Recently, the micro bonding technology comes into the spotlight as the miniaturization of the electronic
product. The micro bonding technique can classify by way of laser welding and ultrasonic bonding and etc. However,
the research on the micro bonding is much lacks. In this paper, carried out the cooling analysis of the 60 [kHz]
ultrasonic bonding equipment to know heat effect of the piezoelectric element when the ultrasonic bonding equipment
was operated. The ultrasonic horn having the natural frequency with 60 [kHz] for the dissimilar material bonding of
the glass and solder tried to be designed. The parameters and response was set through the basic experiment. The
dissimilar material bonding strength analysis using the 60 [kHz] ultrasonic bonding equipment was done. We carried
out the bonding for improving bonding strength to using the silver paste. air thightness of bonding surface was

confirmed by analysis of bonding interfaces.
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[Fig. 3] Temperature analysis
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[Fig. 4] Schematic diagram of ultrasonic bonding

[Fig. 5] Variables ranges of bonding strength process

system
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[Table 2] Control factors and level values

Level
Parameters
1 2 3
A Bonding temperature () 240 250 260
B Distance( (41m) 54 55 56
. Driving time _ ;
¢ of ultrasonic (s) 2 % 30

[Table 3] Orthogonal array table Lo(3%)

N Ao | TR
1 1 1 1 48 47 33
2 1 2 2 40 39 31
3 1 3 3 33 30 29
4 2 1 1 12 13 21
5 2 2 3 8 7 17
6 2 3 1 7 6 19
7 3 1 3 40 43 32
8 3 2 2 37 35 31
9 3 3 1 28 29 29

[Fig. 5] Schematic diagram of tensile strengths test
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[Fig. 6] Main effect plot for S/N rations of bond strength
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[Fig. 6] Main effect plot for Means rations of bond strength
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[Table 4] Result of optimal process condition

Bonding X Driving time of
temperature (C) Distance(pm) ultrasonic (s)
1 67.17 59.67 55.83.
2 34.00 55.33 55.83
3 63.33 49.50 52.83
4 33.17 10.17 3.00
1 2 3

[Table 5 ] Result of optimal process condition

Bonding Distance Driving time
temperature (C) (pm) of ultrasonic (s)
Value 240 53 20
[Table 6] Analysis of variance
Source DF SS MS F P
A 2 64.664 32.332 1556.96 0.001
B 2 4691 2.345 112.95 0.007
C 2 0.657 0.328 15.82 0.059
Error 2 0.042 0.021
Total 8 70.054
S 0.144105 R-square 99.76%
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(d) SEM 15,000 x (e) SEM 20,000 x

[Fig. 7] Bonding interface between solder and silver paste
and glass
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