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Evaluation of Thermal Property and Fluidity with Underfill for BGA Package
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Abstract

In this study, the curing kinetics and thermal degradation of underfill were investigated using differential
scanning calorimetry (DSC) and thermo gravimetry analysis (TGA). The mechanical and thermal properties
of underfill were characterized using dynamic mechanical analysis (DMA) and thermo-mechanical analysis
(TMA). Also, we presented on underfill dispensing process using Prostar tool. The non-isothermal DSC scans
at various heating rates, the exothermic reaction peak became narrower with increasing the heating rate.
The thermal degradation of underfill was composed of two processes, which involved chemical reactions
between the degrading polymer and oxygen from the air atmosphere. The results of fluidity phenomena
were simulated using Star CD program, the fluidity of the underfills with lower viscosity was faster.
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Table 1 Chemical compositions of underfills

Composition saxzple samele sargple
Epoxy resin 50-60 | 50-60 | 50-60
Hardener 30-40 | 30-40 | 30-40
Acrylic monomer - 3-7 -
Adhesion promoter - - 2-3
Silica - 2 2

166

o] Tg)= AAFAIL 224 (differential

o AuYe) Axe] BE §F AP B 39
‘:}5—7).

Fig. 1& ¥ Q7 A8¥ BGA #H7|A 2d9
gadolt}, AlgdolAolN AMEE Si, Sn-37Pbh &4,
FR-4 719 EH33A+E 44 2.8 ppm/T, 18
ppm/C, 24.5 ppm/TCelt}. Sn-37Pb £019] A &L
650 meli Si¢ FR-4 71#e] FAE 500 melch,
z} £vie] JAXE Immeln 25719 &d2 F4He]
2 BGA A7)A AL gt dElm, Alg A,
B, C duge A=+ #2 4,600 cps, 6,000 cps,
4,000 cps#ts AHEslT

3 AEAD Y D

oot

31 g=4

o EXe] As g DSC Ao Fig. 29 #o]
%8 2% 5C/ming Aoz AXsYr Ay A
A & g %] AR B C dH¥e] fElHolex

=

T

Sn—37Pb Solde 0.65mn]

6.65mm

\ 4

- 6.65mm

Fig. 1 The shape of BGA package for simulation
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Fig. 2 The results of DSC at heating rate of 5C/min
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Fig. 3 The results of DSC for sample C underfill
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Fig. 4 Activation energy for curing reaction of
sample C underfill
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