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Thermocompression Anisothropic Conductive Films(ACFs) bonding for Flat
Panel Displays(FPDs) Application
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Abstract

The effect of temperature on ACF thermocompression bonding for FPD assembly was investigated.
It was found that Au bumps on driver IC's were not bonded to the glass substrate when the bonding
temperature was below 140 C so bonds were made at temperatures of 163 C, 178 C and 199 T for
further testing. The bonding time and pressure were constant to 3 sec and 3.038 MPa. To test bond
reliability, FPD assemblies were subjected to thermal shock storage tests (-30 C, 1 Hr <80 C, 1 Hr,
10 Cycles) and func! tionality was verified by driver testing. It was found all of FPDs were functional
after the thermal cycling. Additionally, Au bumps were bonded using ACF’s with higher conductive
particle densities at bonding temperatures above 163 C. From the experimental results, when the
bonding temperature was increased from 163 T to 199 C, the curing time could be reduced and more
conductive particles were retained at the bonding interface between the Au bump and glass substrate.
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Thermal shock test
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Fig. Scheme of flat panel display.
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Fig. 2. Image of driver IC I/O Au bump.
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Fig. 3. Image of FPD I/O Al pad.
(a) Input pad, (b) Output pad
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Table 1. Thermocompression bonding condition.

Testl Test2 Test3
Setting 260 T 290 T 330 T
Temperature - - -
Measurement| 163 C 178 C 199 C
Pressure Load Cell [3.038 MPa|3.038 MPa|3.038 MPa
Bonding Time 3 sec 3 sec 3 sec
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Fig. 5. Five steps of thermocompression process.
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43 Ag 3, Au HE 9d #F
Cross section of Au bump after thermocom
pression bonding.

(a) Test 1, (b) Test 2, (c) Test 3
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Fig. 7. Cross section of Au bump after thermal
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(a) Test 1, (b) Test 2, (c) Test 3
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Table 2. FPD consuming current.

Testl Test2 Test3
Bef
elore 7 mA 7 mA 6 mA
current
Aft
er 9 mA 8 mA 6 mA
current
E: L
Table 3. The number of conductive particle.
Testl Test2 Test3
Secured | 1mput 30 34 42
. Bump
Particle Output
number 9 11 14
Bump

(a)

(b)

33 8. €354 ANE ¥ Au gz =4 gA.
Fig. 8. Optical image of conductive particle on
Au bump after thermal shock test.

(a) Input bump, (b) Output bump
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