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Abstract : The effects of high filler loading technique on the reliability of epoxy molding
compound (EMC) as a microelectronic encapsulant was investigated. The method of high filler
loading was established by the improvement of maximum packing fraction using the simplified
packing model proposed by Ouchiyama, et al. With the maximum packing fraction of filler, the
viscosity of EMC was lowered and the flowability was improved. As the amount of filler in EMC
increased, several properties such as internal stress and moisture absorption were improved.
However, the adhesive strength with the alloy 42 leadframe decreased when the filler content
was beyond the critical value. It was found that the appropriate content of filler was important
to improve the reilability of EMC, and the optimum filler combination should be selected to

obtain high reliable EMC filled with high volume fraction of filler.
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Table 1. Mean Size of the Particles

Name F-1 F-2 F-3 F-4 F-5 F-6

Size 433 164 12.7 6.29 2.74 2.50
{fm)

100

Curmulative volume percent

Fig. 1. Particle size distributions for the
spherical silica used in this study.
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Table 2. Chemical Structure of Materials Used in this Study
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Fig. 2. Maximum packing fractions in ternary
mixture: (a) narrow distribution and
(b) wide distribution.

=

QA =79} o), & YAk BEo) e Hry
FAYEE 23 YATY HRSAUEE vy
d Fig. 3914 9% 3837 gAg & U
9% 2219 Ao} B4% e 7
AL B £ gEd, oAe 2 YASAY
e AL YA 4A A9 £ Ye
¢, NdT I8 GEol. =Y, 7H

Ze azlel P65 7H9 @ 4 F-lo] o

rE ok

o
~
3L
<

55

0891 (a) F-1 mixed with: x
- =B e
g o082 I .&’&
g omf ~a—Fs Af I
"é 078
§ 076
2 o
E
E omp T eeccoons
§ onf gD
0.88 pRoOEY 7
OGBr 11 1 i L 1 i T § )
“Bo 01 02 03 04 05 08 07 08 08 1D
Volume traction of coarse spheres
o.seF
% (b) F-8 Mixed with :
084 |- %
3 * e ® Ft
c 082} ® ——F2
2 * —o—F3
§ 0.80 |- —O— F-4
g L
o o.nL- ¢°
% oml [/ )
§ °°r
£ 0.74:J
E onp/ ey
5 0.70:2/0""00 Sk
-3 / g v
<] 0G0 N
068 FAALAALOALNLLDOALLLLLALLLLLLLLLLREH
0.63h L 1 a1 1 Gt 1
00 0% 02 03 04 05 068 07 08 08 10
Volume fraction of fine spheres
Fig. 3. Binary packing fractions of
(a) coarse and (b) fine spheres
with other sizes.
Table 3. Maximum Packing Density, ¢,,.
and Mean Size According to
Filler Combination of F-1, F-3
and F-6
N Weight Ratio Mean
0.
F-1 F-3 F-6 ” Size
Cl 055 030 015 0840 2345
CZ 060 020 020 0.837 2308
C3 065 005 030 0825 2353
C4 055 005 040 0800 1572
Cs5 060 030 010 0797 2468
C6 055 040 005 0752 2455
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Fig. 4. (a) Minimum melt viscosity and
(b) spiral flow length at 180°C with

maximum packing fraction ( ¢,,).
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Fig. 11. Topography and 3-D morphology of leadframes of (a) neat (Rms=1308A). separated
from EMC filled with (b) 78 vol% ( Rms=878A) and (c) 82 vol% (Rms=9461&) of filler

after pull-test. Here, Rms is the average roughness.
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