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A Three-dimensional Thermal Generation and Thermal Transfer
Simulator for LSI Substrate by GPU
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LAILIN™ LINMENG™ MASAHIRO FUKUI™

Recently, thermal design is important by the increased heat generated with the high integration of circuits. There is a thermal
analysis simulation for the solutions, but the amount of calculation is huge and time consuming. We have realized a high-speed
thermal transfer simulator by two-dimensional thermal network model which uses a GPU. But analysis accuracy of thermal
distribution in the vertical direction is insufficient.

In this study, we propose a three-dimensional thermal network model considering the thermal distribution in three-dimensional.
And we tried the efficiency of analytical calculation of the three-dimensional circuit using GPU by extension of existing circuit
matrix compression approach for the analysis of three-dimensional. As a result, we have achieved improving the accuracy of
analyzing the three-dimensional thermal transfer. Furthermore, we have achieved about 14.6 times speed-up than a CPU program
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while accelerating the speed of calculation by using GPU parallel computing.
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Table 1 Correspondence between electronic and of parameters
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Figure 1  Thermal network model
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