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Abstract: We investigated effects of bonding conditions on the peel strength of rigid printed circuit board (RPCB)/
flexible printed circuit board (FPCB) joints bonded using a thermo-compression bond method, The electrodes on the FPCB
were coated with Sn by a dipping process. We confirmed that the bonding temperature and bonding time strongly affected
the bonding configuration and strength of the joints. Also, the peel strength is affected by dipping conditions; the optimum
dipping condition was found to be temperature of 270°C and time of 1s. The bonding strength linearly increased with
increasing bonding temperature and time until 280°C and 10s. The fracture energy calculated from the F-x (Force-
displacement) curve during a peel test was the highest at bonding temperature of 280°C.
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Fig. 1. Schematic of thermo-compression bonding.

Table 1. Specimen conditions

Electrode surface Pure Sn
Sn height (um) 10~20
Electrode pitch (um) 500
FPCB electrode area (mm?) 0.25%2.5

Surface treatment RPCB (ENIG), FPCB (ENIG)

Dipping temperature (°C) 250, 255, 260, 265, 270, 275, 280

Dipping time (s) 05,1,2,3,4
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Table 2. Bonding conditions

Bonding force (MPa) 1.17 MPa
Bonding temperature (°C) 250, 265, 280
Bonding time (s) 4,7,10, 13
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Fig. 2. Peel strength between PI and electrodes of FPCB with
dipping temperature and time.

250°Coll A HA] FA Al bridge dAFo] LAY sle] B
713ko] vk WA BFSI L, 275°C o) e =4 A F
AE Y 49 vy A=rF A ek 3 A7k
o] Tt w FI3 MR & AU ] HAxrt

] 7

o
N
X, o

o] &% =7} wt

o] ZABIL FEidol FE o T FAas] )
Fig. 4= A 20| w2 FPCB/RPCB 4 &7

F oo 9istE vER Zlo|vh 432 9 1.17 MPa, &
270°C, /\]7J IOSE éﬁ% 27L& 743 5 A=A en

b L 27} 270°C7HA) =
gt FPCB/RPCB A%t PE% Z7}8lgdTh o) &
T ol A FPCB7P d3}le ] e L9 270°C A
¢ A §1< w FPCB/RPCBZF 7H4 =& A3 7
5 e S % T Aot

5e A3 2= A 7tel| ©E FPCB/RPCB z,jffw
o] A% WslE yepdth a2 H 2xvt =
% 3| ‘c‘j‘:‘]- AR =R _2_7]_01_:4 ;(4 fﬂ. 7].1: 7]_

(C==% Sulhro)

A A7) A%
T =

3 A =TR HEH A Al mA

rr
i)
hisd]
N
ny
o
o2
o%

65

30

25 [
E P
2 5 — §\§
E i I / !
< ~
o151 }/ 1
-g l/
Y 1of
= _
[
o
5L
[} I I 1 1 1 1 1
250 255 260 265 270 275 280
Temperature (C)
Fig. 4. Peel strength of the FPCB/RPCB joints with dipping
temperature.
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Fig. 5. Peel strength of the FPCB/RPCB joints with bonding
temperature and time.
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Fig. 3. SEM micrographs of the Sn coated electrodes with dipping temperature; (a) 250°C, 1s, (b) 260°C, 1s, (c) 270°C, 1s.
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Fig. 6. Cross-sectional SEM micrographs of the FPCB/RPCB
interfaces; (a) 250°C, 4s, (b) 265°C, 10s, (c) 280°C, 10s, and
(d) Enlarged micrograph of interface (b).

Fig. 8. F-x curves during peel test; (a) 250°C, 4 s, (b) 265°C, 10 s,
(c) 280°C, 10's, and (d) 280°C, 13 s.
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Fig. 7. Fracture surfaces of the RPCBs after peel test; (a) 250°C, 4s, (b) 265°C, 10s, and (c) 280°C, 10s.
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