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Abstract

The FPCB is used as the important component of the sliding mechanism of mobile phones. FPCB
have been used as jumper cables(fixed wiring) in various types of circuits because of their flexibility
and bending property. The dominant failure mode of the FPCB is open that was caused by fatigue.
The fatigue is repeated whenever the sliding is open, so it is a mainly cause of FPCB fatigue. We
examined the bending-fatigue lifetime of FPCB. we focused on observing the contact resistance
degradation of FPCB of mobile phones according to different test condition of bending strain. As a
result, it has proved that lifetime decreased by increasing bending strain.
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Fig. 1 Typical FPCB
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Fig. 3 Failure mode / mechanism of FPCB using
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Fig. 4 2-Stage QFD
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Table 1 FPCB Specification & Criteria

Parameter Spec Criterion
Conductor Resistance 020 1 .
Malfunction
Dielectric Strength 5KV of
FPCB
Peeling Strength 1.2kgt/ecm
Table 2 Specimens Tested
FPCB Conductor Film Adhesive
Thickness | Thickness | Thickness | Thickness
H(um) he(um) hr(um) ha(um)
50 15 7.5 10
Table 3 Test Matrix
Factor Bending € No. of
Run
radius R(mm)| (%) Sample
1 0.25mm 3.26 5
2 |Is On/Off 0.5mm 1.56 5
3 Imm 0.76 5

o17]1A,

¢ = surface bending strain (%)
hc= conductor thickness

H= FPCB thickness

R= outer bending radius of FPCB
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Fig. 6 FPCB Failures

Table 4 Failure lifetime of FPCB [unit : cycles]

€1 ) €3
R(mm)

(0.25) (0.5) (1)
#1 85,400 202,600 767,600
#2 95,100 184,000 775,800
#3 97,300 201,500 855,400
#4 84,900 201,100 802,300
#5 102,300 198,000 728,700

2 A5 2 (plastic strain)©] T}
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based on Coffin-Manson's law
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