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Introduction 

It has been generally recognized that the thermal loading is one of the major causes of failure of electronic devices during their service life .Due to its application purposes electronic devices are manufactured as multilayered structures with very different mechanical and electrical properties. On of the key issue in developing higher density microelectronics devices is the impact of the stresses induced  by thermal expansion mismatches of the materials used .Fast developing technologies bring in computers chips with very high power density for better performance which make the thermal expansion mismatch problem a severe one. Solder joint reliability, that act as mechanical support as well as electrical interconnection , is the most critical issue for the structural integrity of the surface mounted electronics. In this paper  an thermo-mechanical finite element analysis of the common class of PCBs is presented. A heat transfer - structural mechanics coupled analysis is performed. The numerical results are compared with experimental tests. This paper indicates that there are reasons about stress induced failures in certain regions of the PCBs [1, 2].
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Problem statement

The object of our study is the class of PCBs equipped by both through hole technology and SMT.  The PCBs are complex heterogeneous structures with mechanical and electrical parameters  very difficult to estimate as a whole. During mechanical stress, the differences in resisting moment in the various materials such as copper, the board (resin), and the solder bring different stress to bear on the copper-plated section. The holes and electronic components that populate a particular PCB play an important role in the local strain concentration. In Figure 1 an example of typical interest area is depicted. 
The governing equations are composed of the Fourier heat transfer equation [3] : 
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(1)

where :T is the temperature, k-thermal conductivity and Q the heat source.

and elastic displacement equation :
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 where c is the stiffness matrix, u is the deformation and 
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 is the thermal expansion coefficient.

[image: image1.wmf]Q

T

k

=

Ñ

×

Ñ

-

)

(


Particularly, we were interested in local behavior of the PCB based structure regarding the critical areas like the joint of a BGA solder ball and through hole passing. A special attention is also given to the SMT mounted ICs as a relevant case for our study.      

Results
An experimental  tensometric based measuring technique was used. The experimental tests were performed to measure the deformations and strains of the whole structure for different types of loading. 

A 2D analysis was performed. It was found that elevated temperature cause the accumulation of an inelastic strains and damage in solder joints. 
Further analysises on a  3D model will continue.
The approach aims to obtain a better understanding on the risk of failure and strains propagation in the critical jointing areas. 
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Printed wiring board (PWB)





Fig.1. Common locations interested in thermo-mechanical stress effect.
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