Journal of the Korean Chemical Society
2010, Vol. 54, No. 5

Printed in the Republic of Korea

DOI 10.5012/jkes.2010.54.5.594

SHXY HH3}o]| (2 Chip Scale Package(CSP)E Al 0| ZA| =X| M=
(Epoxy Molding Compound)2| gggg
et
Azdieta 3-gketat

(=]

(F4=2010. 5. 24; 24 2010. 7. 26; AIAZA 2010. 8. 25)

The Moisture Absorption Properties of Liquid Type Epoxy Molding Compound
for Chip Scale Package According to the Change of Fillers

‘Whan Gun Kim*

Department of Applied Chemistry Seokyeong University
(Received May 24, 2010; Revised July 26, 2010; Accepted August 25, 2010)

Qok vl Ao Aubckas) 19 sto| whel 8k vk A u 7] 2] 2] 3= & €]= CSP(Chip Scale Package)7} € Zo|t}. o] gt
CSPof| ARG-El= o] FA] 2] Al 9] F558& 2ASE] flote] o &A] =2] Bl S04 Hste] b2 ehibA ot S48
W32 2ARSHGITH 2 Aol AEE o ZA] 42X = RE-304S, RE-3108, 9@ HP-4032DZ, 7 314 2= Kayahard MCDZ,
g et 2= 2-methyl imidazole& ARE-SFATE. SAA A7) Wo] whE o] FA] 2] &2 FE554E 2AH] f18t

of FHA L no| A% 37] £ U thie 37] $29] 74 S5 Ae7HE ALE ST o eldt o A 41 G B felA
O] L= NAFAL YA S o] §5to] ZHoLA R, A7kl T2 FHEAS 85 °C and 85% ATHSE 2 Aol A Ak
715 ARg3tol 25T, B 7] AR SAA S Fickse] WA o] 7] 23 WHH Crank $5 A1 A1g-3ko] A4k

Shodth. FAAE AHGIEA) Qb o BA] 524 Al2E O] A9, frelHol LETt F7hetol utet SHAA S0k Ha1G 48] 57}
sheom ol frelHol L F7hol W o BA| 4x AR A4 SV Atk FANE AT A9, FHA

of 3 1ol uet frel Hol L met EakE 2L 71 9) sk} g9l oLh, B A AR 7)o whet e st

£ wojagith ufo] A2 77) £50] FAAE AT A9 TS AR5 B Balo] F2 o] 2ol Ak, Lhe 37] £29 %

HAE ALGT ol B A S2] AR BN FHRANS) HUA F7hol 2, S8 S0 5§ B Sato] ujH 0.z of

2ol Atk T,

FHOL: oA 54 AR E, B, FH&, FHA

ABSTRACT. Since the requirement of the high density integration and thin package technique of semiconductor have been increas-
ing, the main package type of semiconductor will be a chip scale package (CSP). The changes of diffusion coefficient and moisture
content ratio of epoxy resin systems according to the change of liquid type epoxy resin and fillers for CSP applications were investigat-
ed. The epoxy resins used in this study are RE-304S, RE310S, and HP-4032D, and Kayahard MCD as hardener and 2-methylimidazole
as catalyst were used in these epoxy resin systems. The micro-sized and nano-sized spherical type fused silica as filler were used
in order to study the moisture absorption properties of these epoxy molding compound (EMC) according to the change of filler size.
The temperature of glass transition (Tg) of these EMC was measured using Dynamic Scanning Calorimeter (DSC), and the moisture
absorption properties of these EMC according to the change of time were observed at 85 °C and 85% relative humidity condition
using a thermo-hygrostat. The diffusion coefficients in these EMC were calculated in terms of modified Crank equation based on
Ficks' law. An increase of diffusion coefficient and maximum moisture absorption ratio with Tg in these systems without filler
can be observed, which are attributed to the increase of free volume with Tg. In the EMC with filler, the changes of Tg and maxi-
mum moisture absorption ratio with the filler content can be hardly observed, however, the diffusion coefficients of these systems
with filler content show the outstanding changes according to the filler size. The diffusion via free volume is dominant in the EMC
with micro-sized filler; however, the diffusion with the interaction of absorption according the increase of the filler surface area
is dominant in the EMC with nano-sized filler.
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Table 1. Description of Raw Materials Used in This Study

Component Chemical Structure Grade (Maker)
- Ao @E@m ESC@T@ A RE 3045
Epoxy Resin b H [ & I E oonerER (Nippon Kayaku Co.)
E Resi H c/)\CHc»o—%@f:f@—ocm::cwﬁ—Q:f@—ocm{:\cm RE-310S
poXy Resin : \cm u \CHA (Nippon Kayaku Co.)
OCH ,CH—CH,
Epoxv Resin HP-4032D
POXy es OO (Dai Nippon Ink)
A
HoC——CHCH ,0
HaC o
\ Kayahard MCD
ayahar
Hardener | g (Nippon Kayaku Co.)
o
CHy
2-methyl imidazole
Catalyst Ny (Aldrich Co.)
0 (I)CH3
~ NS0 Ngiloc TC-100
—OCH
Coupling Agent 5 3 (Union Carbide Co.)
OCHj;
Table 2. The Physical Properties of Fillers Used in This Study @
Grade Average Particle Size Surface Area (mz/g) Maker
FB-74 30 um 1.6 Denka
UFP-30 99 nm 30 Denka
e ARE100°C0) B Bo] 59 A= WA 5 A
Fo SAst] 23} F5ES S 29} FH5ES
TR 412 o)gstel Axsh et ®)
W, -w)
C, == %100
L= )

1714 Con= EEBREHE, W= 100°CO| = B0l 5Y

i YA -2 Al FA|, Wo 271 Al ] Aot

saiEoles
A2 HBEAL 245} $I5te] Te(§e)do] &)

1000@'

Fig. 1. The Shapes of Filler Used in This Study; (a) FB-74X, (b)
UFP-30
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Fig. 2. The Changes of Moisture Content Ratio of Epoxy Resin
Systems without Fillers; (a) RE-304S, (b) RE-310S, (c) HP-4032D

Table 3. Temperature of Glass Transition and Moisture Absorption
Properties of Epoxy Resin Systems without Fillers

Epoxy Diffusion Coefficient Maximum Moisture

Resin Te(C) (x 10° mmz/hr) Absorption Ratio (%)
RE-304S 139.7 7.12 0.98
RE-310S 1444 8.35 1.00

HP-4032D 152.7 11.23 1.40
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Fig. 3. Moisture Absorption Properties of Epoxy Resin Systems
without Fillers; (a) The Plot of Tg versus Diffusion Coefficient, (b)
Plot of Tg versus Maximum Moisture Absorption Ratio
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Table 4. Temperature of Glass Transition and Moisture Absorption Properties of EMC Systems with Fillers

Epoxy Resin Filler Filler Content (Wt %)  Tg (°C) b ‘f(f‘xlsllg? ggfzggrc)lem :ﬁg’o‘ﬁg g“a‘gffg/‘j)
RE-304S FB-74 40 131.5 1.01 1.16
RE-304S FB-74 50 128.8 112 1.14
RE-304S FB-74 60 1233 1.46 1.06
RE-304S UFP-30 40 115.3 28.12 1.02
RE-304S UFP-30 50 112.5 16.35 1.02
RE-304S UFP-30 60 111.6 11.25 1.01
RE-310S FB-74 40 144.7 1.07 124
RE-310S FB-74 50 142.8 132 121
RE-310S FB-74 60 140.2 1.43 1.08
RE-310S UFP-30 40 132.6 15.12 1.00
RE-310S UFP-30 50 130.8 14.35 1.00
RE-310S UFP-30 60 129.6 1113 0.99

HP-4032D FB-74 40 155.6 2.68 158
HP-4032D FB-74 50 158.7 3.07 1.60
HP-4032D FB-74 60 157.9 3.32 1.44
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