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Chip on Glass Interconnection using Lateral Thermosonic Bonding Technology
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In this paper, chip-on-glass(COG) interconnection with anisotropic conductive film(ACF) using
lateral thermosonic bonding technology is considered. In general, thermo-compression bonding
which is used in practice for flip-chip bonding suffers from the low productivity due to the long
bonding time. It will be shown that the bonding time can be improved by using lateral thermosonic
bonding in which lateral ultrasonic vibration together with thermo-compression is utifized. By
measuring the internal temperature of ACF, the fast curing of ACF thanks to lateral ultrasonic
vibration will be verified. Moreover, to prove the reliability of the lateral thermosonic bonding,

observation of pressured mark by conductive particies, shear test, and water absorption test will
be conducted.
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Fig. 1 Mechanism of lateral thermosonic bonding

bonding

module

Ultrasonic
generator

Electrical signal

(b)

Pressure

Heat rod Tool tip

Fig. 2 (a) Lateral thermosonic bonding equipment (b)
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Fig. 3 LCD module assembly structure with ACF!



ol

I2HURES|A A 273 73 pp. 7-12

July 2010 / 9

(a) Conductive particle
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Fig. 4 (a) Schematics of ACF, (b) conductive particle
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Fig. 5 Schematic of the lateral thermosonic bonding
process, (a) placement of ACF on the substrate,
{(b) pre-bonding, (c) alignment, (d) main bonding

Table | Conditions of bonding experiment

Temperature Pressure
Pre-bonding 70°C 200kPa
Main bonding 170°C 30MPa

250, ACF internal Temp.
/ {Lateral thermosenic: £1.4um)
200+ ;
ACF internal Temp.

15 (Lateral thermosonic: £1.1pm)

= ACF internal Temp.

{Thermo-compression})

0 05 L 15 2 25 3 35 4 45 5
Time [sec]

Fig. 6 Measurement of internal temperature of ACF
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Fig. 7 The degree of cure as a function of time of ACF at

different curing temperatures from DSC
experiments
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Table 2 Required bonding time for full curing of ACF

Vibration Required
amplitude bonding time
Thermo.- - 30 sec
compression
Lateral +1.1pm 10 sec
thermosonic +1.4pm 5 sec’

(b)

Fig. 8 Pressured marks by the conductive particles on the
pads, (a) thermo-compression bonding case, (b)
lateral thermosonic bonding case
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2 pp. 7-12
Thermo-
compression
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450.3N
466.7N

#1
#2
#3

Sample

Table 3 Experimental results of the shear tests

Die shear
strength
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