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Abstract  
This paper uses the developed heating pad as the 

external heat source applying to the IC package on the 
printed circuit board (PCB). The temperature 
distribution and thermal stress fields of the PCB are 
theoretically and experimentally studied. First, the 
heating characteristics of the heating pad with and 
without the attached copper shim subjected to the 
constant voltage of direct current (DC) are calibrated. 
The digital infrared thermography (DIT) is used to 
capture the temperature distribution, and the thermal 
couple for single point measurement is also adopted to 
compare and verify the temperature measurement. The 
calibrated heating pad with the attached copper shim is 
then applied to the surface of IC package on the PCB as 
the heat source. The transient temperature distributions 
are recorded by the DIT. The finite element model for 
the PCB with the thermal loading is constructed and 
solved for the temperature distribution in the steady 
state. Both the analytical and experimental results are 
compared and validated. The stress field in the PCB can 
then be studied. In the future, the calibrated FE model 
for the PCB including the thermal effect can also be 
studied for its coupled field analysis account for both 
thermal and structural vibration.  
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