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Abstract: To improve the curing method of anisotropic conductive film (ACF) at low temperature, it was
studied to replace the thermal latent curing agent of imidazole compounds by the curing agent of cationically
initiating type. Thermo—mechanical properties such as glass transition temperature, storage modulus,
and coefficient of thermal expansion were investigated for the analysis of curing behavior. The reliability
of ACF were observed in thermal cycle and high temperature—high humidity test. ACF using cationic
initiator showed faster curing, lower CTE, and higher 7 than the case of using imidazole curing agent,
which is important for the high temperature stability. Furthermore, ACF using cationic initiator maintained
a stable contact resistance in reliability test, although it was cured at low temperature and fast rate. With
these results, it was confirmed that the curing method of epoxy had great effect on thermo—mechanical
properties and reliability of ACF.
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Figure 1. Schematic showing the bonding procedure of typical
anisotropic conductive adhesives.
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Figure 2. Chemical structures of epoxy resins and curing agents.



oZA] 2|79 Ashiye] e oy AEd

ACF2) w2 p3-E dejsto] vepiich

EHAE AlH. 2 A7 ARE 719 AYEE diale] ITOZ &
W ex8 52)E ARgsiit) olu, ITO £HAEE 10 (/square
olt}, 72]ar, ITO 9ol ACF A48 olF % <14 2= (flexible
printed circuit; FPC) & Z2jolv|= AE 9)of 50 um 1]x]2] &<
3} 9j81e 7R3 ek 245w wjele]] gk kel vha s Aseg,
ok 35 um F12) T2l A floll Fol A7) EEE vk

ACF A& 3. ACFE #9317] el & ITO glass9} FPC
2y BXel dadE Z = olE 7] 2SS AASY) 8 oAl

£ Hohdr, ACF: ¥4 wajuae] 2712 debd kg 7K

(B 2 80 C, B9 ARF 14 29 &9 10 kef/em®) 33ick 1
% PET &L AlA% ¥ FPCE ITO glass? F el st
o] BelHEY 2% 170~190 C, B5 A7 102/15%, 2+ <
20 kef/em?) 3153tk 0]l ACFS] 33 3L Figure 3ol =213}
3igick #A] FPCsl ACFell 2 43 € 7Isl7] S8l 571 0.25
mme! AelE 15 Mes 2o el A3k Alole)] Woja Als)
Stk B Eoof Akg-¥ )= ACF interconnection bondings 9|
8 sungjin hi—mech 3AjellA] A2k 4 42 2e1E ARE3BISITE
ACFe| £4 &AM, ACFY 7|&4Q1 AsEAE &4 DSCQ-
10, TA instruments, Inc.) & AME3to] BA3ISITE £ Agor=
30~200 T2 BN BT on—set L 33 255 54
silon, i FYIsllA 71 £%= 10 CT/minolck 34, 5
& DSC TS AT 170~190 oM 387 Saisiict. 1)

Table 1. Formulation Recipe of ACF Prepared and Tested in
Thermo-Mechanical Analysis

ACF—-A ACF—-B wt%
Epoxy resin DGEBA DGEBA/CAE 50
Curing agent EMI BPH
Thermoplastic resin 37
Conductive particle 5
Additive 8
Substrate Bonding head

Step 1 : Substrate cleaning

Bonding Head

(Heat, Pressure & Time)

Step 6 : Completion

Figure 3. ACF bonding procedure.
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Figure 7. The changes of contact resistance in 85 CT/85%RH
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