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Effects of Catalysts on the Adhesive Properties for Flip Chip Bonding
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Abstract The application of flip chip technology has been growing with the trend of miniaturization of electronic packages,
especially in mobile electronics. Currently, several types of adhesive are used for flip chip bonding and these adhesives require
some special properties; they must be solvent-free and fast curing and must ensure joint reliability against thermal fatigue and
humidity. In this study, imidazole and its derivatives were added as curing catalysts to epoxy resin and their effects on the
adhesive properties were investigated. Non-isothermal DSC analyses showed that the curing temperatures and the heat of
reaction were dependent primarily on the type of catalyst. Isothermal dielectric analyses showed that the curing time was
dependent on the amount of catalysts added as well as their type. The die shear strength increased with the increase of catalyst
content while the Tg decreased. From this study, imidazole catalysts with low molecular weight are expected to be beneficial
for snap curing and high adhesion strength for flip chip bonding applications.
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Table 1. Chemical properties of imidazole and its derivatives used as epoxy catalyst.
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Chemical name Abbreviation S;ngil M?;;g}? s Meltl(r(%)p oint CAS No. Supplier
N
i [y
imidazole V4 N 68.1 88~92 288-32-4 Samchun
H
i
2-methylimidazole 2MZ L 5 B g 82.1 137~ 145 693-98-1 Shikoku
H
HsC,
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H
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Table 2. Formulations of epoxy adhesive samples (unit : phr).
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Ingredient #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12
resin YD-128 100 100 100 100 100 100 100 100 100 100 100 100
hardener MHHPA 80 80 80 80 80 80 80 80 80 80 80 80
catalyst imidazole 5 10 15
2MZ 5 10 15
2EAMZ 5 10 15
2EAMZ-CN 5 10 15
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Fig. 1. Non-isothermal DSC curves for the various amount of
imidazole and its derivatives. (a) Z, (b) 2MZ, (c) 2E4MZ and (d)
2E4MZ-CN.

91 £98 Q2 54 nlxe

FEF 683

130 ]

120 | ’
] \ 2E4MZ
110 4

: x‘ Mz
1004 Tonset | z

0] v\'\

o o v 2E4MZ-CN
] . —_— 2E4MZ

Temperature (°C)

60 -— .
50 E— 4
40
304 —m—Z Tonset Z Tpeak
20 1 —e—2MZ Tonset —<—2MZ Tpeak
7 2E4MZ Tonset 2E4MZ Tpeak
101 —v—2E4MZ-CN Tonset | —e— 2E4MZ-CN Tpeak
0 T T T
5 10 15
Content (phr)

Fig. 2. Variations of cure temperatures as a function of the amount
of imidazole catalysts.
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Fig. 3. Variations of heat of reaction as a function of the amount
of imidazole catalysts.
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Fig. 4. Degree of cure curves for the various amount of 2MZ measured
by DEA method. (a) Sphr, (b) 10phr and (c) 15phr.
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Fig. 5. Curing time to 80% degree of cure for the various imidazole
catalysts.
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Fig. 6. Modulated DSC curves for the various amount of 2MZ. (a)
Sphr, (b) 10phr and (c) 15phr.

130

120

5 110
% 1 X\
£ 1004 9
‘g 1 .\l¥.
g o7 v
§ 80
| —
70 —e—2MZ
60 2E4MZ
] —v—2E4MZ-CN
50
T T T
5 10 15

Content (phr)

Fig. 7. Tg of the various imidazole catalysts measured from
modulated DSC curves.
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Fig. 8. Die shear strength as a function of the amount of imidazole
catalysts.
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