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The Eeffect of Bubble Generated during COG Bonding on the Joint Reliability
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The effect of COG bonding parameters, especially the bonding temperature, on the bonding
quality and reliability was investigated in this paper. We measured the bubble area formed in the
ACF resin during the bonding process and tried to investigate the relationship between bubble
area and bonding peel strength. 85/85 test which exposes a sample to a 85% humidity and 85°C
temperature condition was also carried out. The bubble area was dramatically increased under
~10°C lower than recommended bonding temperature. The bubble area formed at the edge of IC
chip was larger than the other parts of IC chip. But the peel strength was not associated with the
bubble area. High temperature and humid condition made the bubble area larger, but we could
not find clear trend of change in the peel strength.
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Fig. 1 Sample images for bubble detection. (a) Raw
image. (b) Image after filtering process
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Table 1 Bonding Conditions

Setting ACF .

Pressure Time
Temperature Temperature

160°C 148T

180°C 163

190°C 172°C 70MPa 7.1s

200°C 180°C

220C 196C
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Fig. 2 Generated bubbles after bonding. (a) Total bubble
area. (b) Number of bubbles. (c¢) Mean bubble
size

= 229 170T+10TE 35 #Fsen 37
2% olgje] 2o TAL APSPL 9 e
de dde B2 st AR zang o
10T o] 91 £ xdoz HES 712 A
e &4 gEF AL ZZ 70MPa 7 7.1
22 _ﬂ?‘ga}g;{\:]-

BEZ AR 7129 WA A5E =3
23E Fig. 2@% O JEMIT. g4 ®
Ag 221 WYE 5 /] WZo EZAXE ekl
Aotk 3delA £ F 1Kol sEE 170T F
ZAA M A gA=Eden AXNF S)xe )
F =3 /Mg AA gAE[Y A A A%

@

w2 -Li4 0 Lt4 L2

Fig. 3 Distribution of (a) bubbles, (b) and temperature
in IC chip
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Fig. 4 Peel strength of ACF bonding with various

bonding temperature

e 163C
— il 172°C
o e e 1BO°C

100 200 300
t [hour]
(a)

400 500

)

Q.

=

I vy

Lol

o

ol

@

7 —e— 163°C

5 10- e 172°C

£ — e~ 180°C

o . . ; .
0 100 200 300 400 500

1 [hour}
(b)

Fig. 5 Effect of high temperature and humidity condition
on (a) the bubble area and (b) the peel strength
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