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Numerical Analysis of Heat Transfer of a Printed Circuit Boards for
Safety Design of Electronic Equipment at Each Design Stage
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ABSTRACT

The natural convection cooling of simulated electronic chips located on a printed circuit
board(PCB) has been studied by Computer Aided Engineering(CAE).

In CAE, 3-dimensicnal finite element model of simulated electronic chip was made to ac-
complish heat transfer analysis at each design stage of a printed circuit boards for thermal
optimization. The simulated electronic chips are installed protrudent from the plate about 3mm.
The materials the plates are epoxy and aluminum. The results show that the chip with re-
latively high heat generation rates should not be close to each other. It is found, as well that
cooling effect for the aluminum plate is superior to the epoxy plate and location of maximum
temperature is significantly influenced by the structure variation of PCB. In developing PCB and
electronic chips, it's recommended that CAE is very useful to estimate to the distribution of

temperature.
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Table 1 Case of non-uniform heating condition

Condition | A B C D E F | Total
Case 1 20 11 7 16 3 20 | 57TW
Case 2 20 20 16 11 7 3 S5TW
Case 3 20| 11 | 16 3 7 20 | 5TW
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Fig. 1 Geometry of PCB with chip arrangement

Table 2 Material properties of Finite Element Mode!

Heat Specific .
. . Density
Material | conductivity heat (ke/mm®) Remark
(w/mm€) | kIkeT)| ©
Aluminum 0.0204 0.896 0.002707
Copper 0.386 0.3981 0.00895
Epoxy 0.0006 1.297 0.00111
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Fig. 3 3-dimensional Finite Element Model of chip
arrangement

Fig. 4 3-dimensional Finite Element Model of PCB
structure
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