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Abstract Various adhesive materials are used in flip chip packaging for electrical interconnection and structural reinforcement.
In cases of COF(chip on film) packages, low temperature bonding adhesive is currently needed for the utilization of low thermal
resistance substrate films, such as PEN(polyethylene naphthalate) and PET(polyethylene terephthalate). In this study, the effects
of anhydride and dihydrazide hardeners on the low-temperature snap cure behavior of epoxy based non-conductive
pastes(NCPs) were investigated to reduce flip chip bonding temperature. Dynamic DSC(differential scanning calorimetry) and
isothermal DEA(dielectric analysis) results showed that the curing rate of MHHPA (hexahydro-4-methylphthalic anhydride) at
160°C was faster than that of ADH(adipic dihydrazide) when considering the onset and peak curing temperatures. In a die shear
test performed after flip chip bonding, however, ADH-containing formulations indicated faster trends in reaching saturated bond
strength values due to the post curing effect. More enhanced HAST(highly accelerated stress test) reliability could be achieved
in an assembly having a higher initial bond strength and, thus, MHHPA is considered to be a more effective hardener than

ADH for low temperature snap cure NCPs.
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Table 2. Formulations of NCP samples (unit: phr).
#1 #2 #3 #4
. DEGBF 100.0 100.0 60.0 60.0
Resin
UME - - 40.0 40.0
MHHPA 78.0 - 78.0 -
Hardener
ADH - 11.5 - 11.5
Catalyst 2E4AMZ 5.6 8.9 5.6 8.9

Table 1. Chemical properties of epoxy adhesive ingredients.
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Ingredient Chemical name Abbreviation Molar mass (g/mol) Chemical structure Form
Diglycidyl ether of ‘ ‘ .
Resi bisphenol F DGEBF 340 e O O oy liquid
esin .
Urethane moshﬁed epoxy UME 460 Rrcomommmmmorsoc liquid
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Fig. 2. NCP bonded COB flip-chip package.
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Fig. 3. Dynamic DSC curves of NCP samples.
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Fig. 4. Degree of cure curves of NCP samples measured from DEA
at 160°C.
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Fig. 5. Die shear strength measured as a function of bonding time
for NCP samples.
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Fig. 6. Weibull plots of HAST reliability for bonding times of (a)
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