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Ultrasonic ACF Bonding Technique for Mounting LCD Driver ICs
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Abstract : In the paper, we develop the ultrasonic bonding technique for LCD driver chips having small size and high pin-density. In
general, the mounting technology for LCD driver ICs is a thermo-compression method utilizing the ACF (An-isotropic Conductive
Film). The major drawback of the conventional approach is the long process time. It will be shown that the conventional ACF
method based on thermo-compression can be remarkably enhanced by employing the ultrasonic bonding technique in terms of
bonding time. The proposed approach is to apply the ultrasonic energy together with the thermo-compression methodology for the
ACF bonding process. To this end, we design a bonding head that enables pre-heating, pressure and ultrasonic excitation. Through
the bonding experiments mainly with LCD driver ICs, we present the procedures to select the best combination of process parameters
with analysis. We investigate the effects of bonding pressure, bonding time, pre-heating temperature before bonding, and the power
level of ultrasonic energy. The addition of ultrasonic excitation to the thermo-compression method reduces the pre-heating
temperature and the bonding process time while keeping the quality bonding between the LCD pad and the driver IC. The proposed

concept will be verified and demonstrated with experimental results.

Keywords : an-isotropic conductive film (ACF), LCD drive IC, thermo-compression ultrasonic bonding.
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Fig. 1. Ultrasonic bonding jig and overall system structure.
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Table 2. Major parameters for ACF bonding.
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sk Al 7F 1.5sec, 3sec, Ssec




Journal of Institute of Control, Robotics and Systems Vol. 14, No. 6, June 2008 545

O 2. ESE U 2 G 289 7 ¢’ LCD
driver IC % BI(E T2 0.54MPa, 240°C, 1.5s¢c).
Fig. 2. Experimental results for bonding LCD driver ICs by thermo-

compression method, and thermo-compression ultrasonic
method(bonding conditions: 0.54MPa, 240C, 1.5sec).
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Table 3. Number of conductive balls depending on bonding condi-

tions.
S Atz g | 229 7Y
(1) )
230C 44 10.6
1.5
SeC 240C 4 13
250C 4.6 18
230TC 6.4 15.4
0.54 3 -
MPa sec 240 C 52 13.8
2507TC 5.6 16
_ 230C 8.8 18.6
5 o
sec 240 C 58 18.8
250C 6 18

E 4 Y AE A At 54,
Table 4. Fracture force measurements for bonded samples.
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Fig. 3. Comparison of alignment accuracy after bonding(bonding
conditions: 0.54MPa, 240C, 3sec).
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