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Failure-Proof Design of the PCB of a Monitor
Using Deformed Mode Shape

S.H. Park”, B.Y. Lee™

ABSTRACT

A practical scheme to reduce failure of the PCB(Printed Circuit Board) of a monitor is introduced using deformed
mode shape under mechanical shock. When the monitor is given critical shock loads, cracks are commonly initiated at
the tip of a hole on the PCB. Accordingly, a deformed mode shape of the PCB is obtained using a FEM code to define a
weak point on the PCB under mechanical shock, and then the position and direction of the hole is determined to prevent
the failure at the critical mode shape. Also, the stress intensity factor around the weak point on the PCB is calculated to
check the possibility of fracture by normal tensile stress. In conclusion, present research is useful to assist the practical
design of components-layout on the PCB.
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Fig. 1 Schematic diagram of fracture initiated at a hole
under soldering part of heat sink on the PCB
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Fig. 2 Experimental equipment for fragility test
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Fig. 3 Directions of fragility test
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Fig. 4 CT specimen configuration by ASTM-D5045
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Fig. 5 Finite element model for impact analysis (a) a full
shape of the model and (b) the PCB in the monitor
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Table 1. Comparison of maximum von Mises stress and
maximal displacement on PCB

Directions Max. von Mises | Max. displacement
stress (MPa) (mm)
Top 115.4 11.3
Left 68.2 6.1
Back 108.0 6.3
Bottom 102.5 9.0
o e AN V1w ¥y AFS AHRY,

Fig. 6 Contour of displacement on the PCB (unit: mm)
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Fig. 8 Schematic diagram of Lukas and Klesnil’s hole
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Table 2. Calculated stress intensity factors

Normal tensile stress
(MPa)
134
41

Stress intensity factor
(MPa: m'?
12.21
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