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=5 1 A5 5 BEAS 2= o] ATAIE & (anisotropic conductive adhesive, ACA) € #1d NL&
S8lod, AYEAES Zh= 7} EAALS E83) bisphenol FAIGS) ZA) dlRo] #§7 £r1U2Hlow melting point
alloys, LMPA) & #-AH7 A28l LMPAL] 720049 oZA) 79 354 2 L&e upe 38 54
S F4 A&+ FAF G337 (differential scanning calorimeter, DSC) 8 @27 E (rtheometer) & Z7331] #&3kd
ACA HE 349& 2ABISI A 274 LMPA Edo] A== Aleke: AAG ] £ W HEEs} M
QA ANE BAAE AE F QL2 AR 7Y 7128 S9AZ ANSle] 21719 A (wetting) B9
QG FEE AR 2800 ke AL7kS VeI o, Asibe F ikl 713 Bk EAI7F 3l
t}. e, ol#EA 712 E4H(1,3-bis (2—carboxypropyDtetramethyl disloxane (2—CTMS)) ¥ 1,3—bis(3—
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Abstract: The low viscous epoxy resin(bisphenol F) with carboxylic acid as the reductants was introduced
for high performance and reliability in the ACA with a low melting point alloy filler system. The curing
characteristics of the epoxy resin and temperature dependant viscosity characteristic of epoxy resin at the
melting temperature of LMPA were investigated by dynamic mode of differential scanning calorimetry
(DSC) and rheometer, respectively. Based on these thermo—rheological characteristics of epoxy resin and
LMPA, the optimum process system was designed. In order to remove the oxide layer on the surface of
LMPA particle, three different types of carboxyl acid—based reductant were added to the epoxy resin. The
wetting angles were about 18° for carboxypropyldisilioxane, and 20.3° for the carboxy—2—methylethyl—
siloxane, respectively.

Keywords: low melting point alloys (LMPA), anisotropic conductive adhesive (ACA), wetting, thermo—
rheological property.
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Figure 1. Process of low melting point alloy adhesive application.
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Figure 2. B stage of the ACA using the temperature.
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1<l diglycidyl ether of bisphenol F(DGEBF, YD—170(=%3}8))
7F AREEH o, oflFA] B 166 gleqE VIE0E Bt oIF
Al R A0 SoflA ket A ) s v £ &
A FE 2AIRE ol AAgE 3 SA] AREBIS oA, A RE o
A WS ollgl 4,4 —diaminodiphenylmethane (DDM, TCI-
Korea) ¥} oF @idol] oEAI7F 298 AS5AF 8] (KF-105, A
ol Ae)E) E Ahgsto] M2 FA Hggle] A TEEAE T
E9it} AjES- gedA) A7 218l 1, 1, 3, 3—tetramethylsiloxane,
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5, 5, 7, T—tetramethyl—>5, 7—disila—6—oxa—undecanedinitrile,
1, 3—bis— (3—cyanopropyl) —tetramethyldisiloxane 7)1 meth—
acrylic acid & AldrichARESE] 73to] Bxo] AAgle] AR
siglon, shelA) BE S8 FelRs WEE(SYL-OFF 4000;
dow corning) 7} AMEISICE E2]H ulftell T8k A7 &1 Ak
© A% 760 ymE 2= Sn/b8Bi(7,=141 C, Senju Industrial
Company) 7} A= 3{T.

ETSO-DDM &M 3! DGEBF 2 ZIzfe| EMY. o|ZA] x)9} A
Fxk S2jamme] 43873 E o7 Hsie] oF drdo) o FA] 1ES 2t
= A2t 8279 (epoxy terminated siloxane oligomer, ETSO)
9} DDM-2- A3} ETSO-DDM 353412 &Hdsisict. 40 phr
(parts per hundred resin by weight) ] ETSO$} AR k2] DDM
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FEEAE sl $49E ETSO-DDM 35849k DGEBF
£ 50 Tl 302 muksle] Ao AF 02N AE 7|32 A
A3tk

1,3-Bis(3-carboxypropyl)tetramethyldisiloxane(3-CTMS) &H4.
AR 7E A Ha B-97] ske] kel 0.037 mol) 5, 5, 7,
7—tetramethyl—5, 7—disila—6—oxa—undecanedinitrile®} 50 mL
o] GikE 9 15ARE B9k BF WZACE W & ANES ©
glo] olo]AE o] 3t FEIAAA A3 1,3—bis(3—car—
boxypropyl) tetramethyldisiloxane (3—CTMS) & 2-& 4 ek

1,3-Bis(2-carboxypropyl)tetramethyidisiloxane(2-CTMS) &HAd.
SR 7F A A 1917] 319 37 kel 1 mol) 1,1,3, 3-
tetramethyldisiloxane, 2 mol®] methacrylic acid¢} MZE|&
YL, 353 Kol 24ARE 53 357 Wz FITE ik 5 Holg )= mt
& A Asle] ATs} Sakg ATt 1 A3 HE A4
221 o2 :@h9] 1 3—-bis(2—carboxypropyl) tetramethyldi—
siloxane (2—CTMS) & ¥ 4 93tk

FT-IR % 'H-NMR ABIER] 2M 45 ETSO-DDM, 3—-CTMS
2 2-CTMSY 7% #QlE 93t FT-IR(Magna 75, Nicolet,
USA) & ©]g3te] ETSO-DDM %3419 ¥4} 722 400—
4000 cm ™" 9ol A BAEIITL TH-NMR AHEZDL VarianA}e]
Gemini 20008 ©]§3l] 42X CDCl& {#E ETSO-
DDM 35&AH o] 2 +25 ettt

Y -RHEH S 2M ¥ odFA] B4R I8
2S4S A RBP| flsle] ARk A GFAIQL00, TA instru—
ments, USA) ¢} 2.2 7]Ef (RMS800, TA instruments, USA) 7} A}
SH3IT 37 28] oA BRI Ao 2 Lx 2 A3}
5493 LMPAS] §3-& gotir] 918 54 249 DSCE A3t
of FABIGITE B4 DSC #42 A #917] gl 10 Tmind
S HEZ 30~300 T HH Uelx] 017017 SAE o FA) &
FAF] o] W A8k B4 Plen]EE o]&3lo] 50 mm
9] AE& ZE= A Flel] ol EA) AL 21, 1 Hy0) F348 AL
83194 DSC 47 st 71d& w2 A2oriE 250 T/ 7t
et AERsHE S48kt

S EHIAE(Wetting Test). LMPA2] & AL 3 20
mm X 20 mm FR—4 71Je] 16 mm X 16 mm X 18 ym&] =7 &
ZH= Au A= 39S ARSIIcE AT FHARE 187 oE

2, A3478 A13F, 20104
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Scheme 1. Chemical structure of the carboxylic acid used in this
study.
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Figure 3. FT—IR spectra (a) and "H-NMR spectrum (b) of newly
synthesized ETSO—DDM.
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Figure 6. Curing rate and rheological spectrum at a heating
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Figure 7. Temperature profiles of epoxy resin with a LMPA filler.
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AREIR 0w, o] AN o ZA] Hilo] whe Azly T HTE 1)
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Figure 8. Optical cross—section micrograph of eutectic Sr/Bi
LMPA filler in (a) epoxy resin only; (b) epoxy resin with BA; (c)
epoxy resin with SBA; (d) epoxy resin with SMA.
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