Use of Simulations to Develop Portable Telephones
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Abstract

Portable telephones must not only have enhanced functionally but must also be compact,
lightweight, and durable. To realize such conflicting features in a portable telephone within a
short development period, simulations must be performed in the development process. BGA
packages have recently been used in portable telephones to reduce the size of the circuit boards
of portable telephones. Because BGA packages have relatively weak solder joints, the casings
and parts layout of a portable telephone must be carefully designed to prevent the joints from
receiving excessive loads. However, the loads that will be applied to each joint cannot be evaluated
by conventional modeling methods because the dimensions of the component leads, solder joints,
and circuit board conductors are very small. Also, an optimum design can only be obtained
through an understanding of the loads applied to a portable telephone’s body during normal use.
This paper describes a technology for evaluating the durability of a portable telephone in a general
environment and other simulation technologies used for developing portable telephones.
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Fig.1-Outline of treatment device for drop test.
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Fig.2-Example of measuring strain history on PCB.
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Fig.3-Explanation of two step calculation technique.
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Fig.4-Comparison between stress distribution of solder bump by simulation and breaking part of solder bump by fall impact test.
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Fig.5-Relation between dynamic load of solder bump by fall impact and strain of PCB.
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Fig.6-Examination of effect of rib which holds BGA package.
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