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Moisture Absorption Properties of Organic-Inorganic Nano Composites
According to the Change of Epoxy Resins for Next Generation Semiconductor
Packaging Materials
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ABSTRACT

Epoxy resins are widely used in microelectronics packaging such as printed circuit board and encapsulating for
semiconductor manufacturing. Water can diffuse into and through the epoxy matrix systems and moisture absorption at
boarding interfaces of matrix resin systems can lead to a hydrolysis at the interfaces resulting in delamination of
encapsulating materials. In the study, the changes of diffusion coefficient and moisture content ratio of epoxy resin systems
with nano-sized fillers according to the change of liquid type epoxy resins were investigated. RE-304S, RE-310S, RE-
810NM and HP-4032D as a epoxy resin, Kayahard AA as a hardener, and 1B2MI as a catalyst were used in these epoxy
resin systems. After curing, moisture content ratios were measured with time under the 85 and 85% relative humidity
condition using a thermo-hydrostat. The maximum moisture absorption ratio and diffusion coefficient of EMC decrease
with the filler content. It can be seen that these decreases are due to the increase of filler surface area and the decrease
of moisture through channel with the content of nano-sized filler.
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Table 1. Chemicals used in this study

7J3}A| 2= Nippon Kayaku Co.2] Kayahard AAE, 73
3= 2= 1B2MI(Aldrich Co.)S AH&3FATH =744
Z = Shokubai Kasei Co.2] Oscal-1632E, Coupling
Agent=E S-510(Chisso Chemical Co.)S AF&-3} T}
Table 1] 7t 95 &2 729 &2 Vet

Component

Chemical Structure

Grade

Epoxy Resin

0 H OH H o
H,C—CHCHy T OCH,CHCHO ‘c OCH,CH—CH,
n
H H

RE-304S (Nippon Kayaku Co.)

Epoxy Resin

Q CHs OH CH, °
HyC——CHCH, T OCH,CHCH,O c OCH,CH—CH,
CHj " (‘2H3

RE-310S (Nippon Kayaku Co.)

Epoxy Resin

o—dh

RE-810NM (Nippon kayaku Co.)

Epoxy Resin

HP-4032D(Dai Nippon Tnk Co.)

(solid content 30.5%)

CyHs CaHs
Hardner i > < f Kayahard AA(Nippon Kayaku Co.
NH, CH, HaN
CH, CHs
[ * .
Catalyst 1B2MI(Aldrich Co.
atalys - /CH\N N, (Aldrich Co.)
Filler Si0(15nm) in MEK Oscal-1632 (Shokubai Kasei Co.)

Coupling Agent
e}

OCH,
HyC——CHCH,0CH,CH,CH,Si—OCHj

OCHs

S-510 (Chisso Chemical Co.)
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Fig. 1. Moisture absorption Properties of organic-inorganic nano-composites with 10wt% filler content according to the

change of epoxy resin.
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Table 2. Moisture absorption properties

Epoxy Resin Filler Content (%) Diffusion Coefficient (mm*hr) | Maximum Moisture Content Ratio (%)
5 0.00185 1.00
RE-304S 10 0.00141 1.02
15 0.00089 0.83
5 0.00148 0.82
RE-3108 10 0.00127 0.76
15 0.00075 0.69
5 0.00235 1.22
RE-810NM 10 0.00153 1.19
15 0.00103 1.01
5 0.00115 1.32
HP-4032D 10 0.00091 1.13
15 0.00064 0.93
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Fig. 2. The change of maximum moisture content ratio
according to the filler content.
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Fig. 4. The change of diffusion coefficient according to
the change of temperature of glass transition.

Table 3. The temperature of glass transition (Tg) and diffusion coefficient of filler 10 wt%.

Epoxy Resin Tg(°C) Diffusion Coefficient(mm?/hr)
RE-304S 116.2 0.00141
RE-310S 126.48 0.00127
RE-810NM 105.66 0.00153
HP-4032D 147.09 0.00091
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