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Investigation of Relationship between Heat Dissipation Construction and Parasitic Parameters on Printed Circuit Board

Masamichi Yamaguchi®, Keisuke Kusaka, Jun-ichi Itoh, (Nagaoka University of Technology)

The effect of the parasitic parameters on a PCB should not be ignored when a switching frequency is a megahertz for the power

conversion circuit. Thus, the accurate analysis of the parasitic parameters of PCBs is essential in the design phase of the PCB.

Besides, the heat dissipation design by using thermal via is essential because the power conversion circuit with high switching-

frequency employs the surface-mounted devices in order to decrease parasitic inductance. Thus, the parasitic parameters and the

thermal resistance on the PCB should be considered in the circuit design phase. In this paper, the relationship between the thermal

via and parasitic parameters on the PCB wiring is investigated by analysis and measurement.
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Fig. 1. Construction of the thermal via array.
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Table 1. Parameters of PCB and thermal via.
Thermal conductivity of copper [k ¢, [ 393 W/(mK)
Diameter of thermal via ) 1 mm
Thickness of the via tptn| 25 um
Thickness of the PCB t 1.6 mm

Parasitic inductance Lpcg NH

Parasitic resistance Rpcg mQ

Fig.
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Fig. 3 PCB for analysis and measurement.
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(b) Parasitic resistance.

4 Analysis and measurement result. (N:Number of via)
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Fig. 5 Relationship of via-number and inductance.
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