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Experimental Study on the Improvement of Flexural Strength
In Slim Multi-Layer Printed Circuit Boards
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Abstract

Recently, demands on thin multi-layer printed circuit boards(PCB) have been rapidly increased with broad
spread of personal portable digital appliances such as multi-media. In case of mobile phone, however, the fact
that PCBs have low flexural strength might cause defects. The purpose of this study is to improve the flexural
strength by substituting the well-known GFRP(glass fiber reinforced plastic) for CFRP(carbon fiber
reinforced plastic). Firstly, finite element simulation was carried out using ABAQUS to find out a unique
CFRP layer that has a role to sustain the applied forces mainly in PCB. Secondly, three point bending tests
were conducted with the newly designed CFRP PCB model to verify the improvement of the flexural strength.
Consequently, it is shown that PCB layered with the CFRP on both outer sides of the board can be used to
improve the flexural strength effectively.
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Fig. 2 Multi-layer PCB cross section
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Fig. 3 Simulation model structure and thickness( ¢Zm)
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Table.1 Mechanical properties of material

Table. 2 Test model total thickness

El E2 G12 P

Material V,
GP) | ©P) | (@GP 2o (kg/m?)

A B C D E

GFRP 45 12 4.4 0.25 1940

~ Total 082 | 078 | 082 | 0.77 | 1.0
Thickness(mm)

Copper | 103 103 39.7 0.33 8940

SUS 200 200 86 0.3 7860

Pressure
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Fig. 4 ABAQUS 1/4 modeling and
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Table.3 Instron 4485 specification
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Fig. 9 Flexural strength and flexural stiffness
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