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The array more realistically depicts the location of the 
copper traces and so more accurately models the flow of heat 
away from the processor as shown in Figs. 3 and 4. The array 

approach shows a reduction in the junction temperature of 
the processor to 50.2°C above ambient.

Finally you can model the array around the processor 
in its full detail. Assign the surface area covered by each 
trace with the thermal conductivity of copper and assign 
the thermal conductivity of the dielectric material to the 
rest of the area (Fig. 5). This detailed approach provides the 
highest level of accuracy that can be achieved in modeling 
heat conduction around the processor. 

In this case, it shows an increase in junction temperature 
of 45°C above ambient (Fig. 6). Assuming that the result of 
this iteration provides perfect accuracy, the copper-patches 
approach provided an error of 6.76% while the traditional 
smeared copper approach provided an error of 17.82%.

Higher Resolution
The fact that junction temperature continually fell as the 

accuracy of the model increased can be explained by the fact 
that increasing the resolution of the model provided a more 
concentrated and efficient heat-conduction path. Accuracy 
naturally increases as the size of the patches is reduced. 

In this application, the primary heat-conduction path 
is between the lead and lands, and there is a 0.6-mm gap 
between the lead and lands. As the size of the patches ap-
proaches 0.6 mm, the accuracy of the results can be expected 
to improve substantially. 			         �  PETech
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Fig. 6. A temperature profile based on the detailed model in Fig. 5  
indicates the lowest processor junction temperature of all the 
simulations — 45°C above ambient.
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