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Preparation and Characterization of Single Component High
Thermal Conductive Structural Adhesive for Chip Packaging

LI Huilu, NI Furong, WANG Gang, XIA Ting, ZHANG Pan, LI Ying
(College of Materials Science and Engineering,
Xi'an University of Science and Technology, Xi'an 710054, China)

Abstract: A low viscosity, fast-curing single component thermally conductive structural adhesive base glue was
prepared by using bisphenol A epoxy resin E124 as the main resin, polythiol as the curing agent, and imidazole as
the accelerator, its curing process was discussed by surface drying time and gel time test and DSC test. A thermal
conductive structural adhesive was prepared by adding thermal conductive fillers, and the particle size, shape and
amount of fillers on the properties were studied. The results show that when the mass ratio of the base glue to two
different sizes of alumina, which is m(base glue): m(40 um Al,O,):m(2 pm Al,0,)=15:7:3, m(base glue): m(40 um
ALO;):m(5 pm ALO,)=15:7:3, m(base glue): m(40 pm ALO,):m(10 um Al,0;)=15:8:2, the three high thermal
conductive structural adhesives could cure at 90°C in 15 min. Their thermal conductivity is 2.46, 2.59, and 2.42
W/(m-K), adhesive strength is 5.92, 6.46, and 6.49 MPa, viscosity is 63 800, 74 100, and 87 000 mPa-s,
respectively, which meets the basic performance requirements of screen printing process and chip package heat
dissipation materials.
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Tab.1 Surface drying time of adhesive with different amount of curing agent
mCERED) mGREM )
i H
40:100 50:100 60:100 70:100 80:100 90:100 1003100

25°CFEF I [Al/d 7 6 5 4 3 3 3

65°C KT [H]/h 10 9.5 9 7 6 6 6.5

NI 2% A2 57 25°C K1) [A]/h 14 13 12 10 9 9.3 9.6

TR 2% {233 71 65 °C 3 F I 8] /min 120 110 100 75 55 62 70
2.1.2 ARHEA| AT BOR L IR B PN-H N, S0 B 1) s I i P A BT 372 v, A0 S0t

Em(E124) - m (M EE)=100: 80 I B 7 , 12
TR TR K e FH 5 43 ) R PR SR TR B A B 1% 2%
3% 4% K1 5%, 7F 65°C F1 85°C T~ [ 44 , I 15 B 0 1
P RE R R AN R 2 AR 3 FTm o
#2 65C TRARMRHF B SRRNAIERE

Tab.2 Adhesive strength of adhesive with

different curing accelerator dosage at 65°C

(EA7 :MPa)
) A2 E 75T 2 U %
[i5] 4 8] /b
1 2 3 4 5
0.5 0 0.05 0.12 0.37 0.62
1.0 0.11 0.24 0.59 1.78 2.35
1.5 2.37 3.85 4.62 6.21 7.46
2.0 4.20 5.15 7.35 7.31 7.42
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Tab.3 Adhesive strength of adhesive with different

curing accelerator dosage at 85°C

JUg A4 e V7 T8 26 386 K, A8 Bk 4 B A N A v, LR 2
SRERE 2 K. 4 PN-HHEBSRERNES,
FRE VR N Tt £ T PIN-H AV 3 SR 2 R A 480 g D 3ol I
IV N5 A DN ' X vl PSRt vl s B Ao T K A
BH., BE 1 7 350 2 488 i %) 28 B9 [T £, O BoF A % 1 i 2
558 5 ST /N R I 2% R R AR AR 1) PN-HL TR )
Bk 3% Ntk
213 RAEBEMKIEHE

B b AT, 22 s 4 o B SR g [ 7 D 100 47
SR [ 10 77 J5 22 43 B0 80% A2 A7, WK M i 2 4 £
9 3% I, J YR %) 2 T IR 1) R ORE 42 558 BE B 4 o R ]
A 1) 5 T T S o A [ P R At A R E 4T iR DSC
AR CTH IR 20N 2.5°C/min) , B J7 ¥ it I % 4 fr
NS ERME N FTR .
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Tab.4 Formula design with different curing agent dosage

Bl HE 77 Be vt

E124 100 100 100 100 100 100 100
R 77 78 79 80 81 82 83

PN-H 3 3 3 3 3 3 3

(.47 : MPa)
23R 75T B 40 B/ %
[l 1L [E] /h
2 3 4 5
0.5 3.41 5.27 6.63 7.13 7.34
1.0 5.90 6.69 8.17 8.34 8.39
1.5 7.70 8.45 9.16 8.77 8.61
2.0 8.53 8.72 9.23 8.83 8.69
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Fig.1 DSC curves of adhesive with different

curing agent dosage
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Tab.5 Different start, peak, and end temperatures of

adhesive with different curing agent dosages

I 14751 TRORIRIE  VEMLRJE SRR A

&/ 7/C T/C T/ C 0/(J/g)
77 89.45 114.86 163.69 20.01
78 89.09 112.35 162.71 21.79
79 88.53 110.26 160.75 25.57
80 86.98 109.44 160.29 2421
81 82.14 107.82 158.81 23.79
82 81.24 103.89 157.12 2221
83 79.58 99.89 155.13 13.71
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Tab.6 Gelation time of adhesive at different temperatures
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Fig.2 Isothermal DSC curves at different temperatures
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Tab.7 Isothermal DSC characteristic

reaction peak and time

IEE/C VR /MW MBI s ZH A 8]/
80 0.448 33 3092 >4200
90 1.720 18 268 846
100 2.143 94 165 534
110 3.656 77 97 378
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Fig.3 Thermal conductivity of adhesive filled with

different sizes of aluminum oxide
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Fig.4 Adhesive strength of adhesivr filled with

different sizes of aluminum oxide
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Fig.5 Viscosity of adhesive filled with

different sizes of aluminum oxide
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Fig.6 Microscopic surface morphology of adhesive filled

with different sizes of aluminum oxide
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