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Parasitic Parameters Analysis and Design of Snubber Circuit on High-frequency Printed Circuit Board
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(Nagaoka University of Technology)

This paper shows parasitic parameters analysis of a printed circuit board (PCB) including design of snubber circuits for a high-

frequency inverter. The purpose of the analysis is that identification of the parasitic components on PCB and investigation of an

effective design method for the snubber circuit considering the parasitic components. Therefore, the PCB design data are analyzed

by electromagnetic field analysis to calculate the parasitic parameters of DC-bus pattern in PCB. Whereas, the S-parameter of the

prototype circuit is measured with a network analyzer to evaluate the parasitic parameters. The waveform at the transient analysis

of'the high-frequency inverter considering analyzed PCB data is compared to the experimental waveform. Though the comparison

of the transient analysis and the experimental result, surge voltage of GaN-FETs is matched with 16.7% relative error. In addition,

the relationship between the snubber circuit and the surge voltage is investigated from analyzed PCB data.
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Fig. 1. High-frequency resonant inveter.
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Table 1. PCB layer parameter.

Layer Material Thickness
Dielectric Air -
Top layer Copper 0.04 mm
Dielectric FR4 0.1 mm
2nd layer Copper 0.035 mm
Dielectric FR4 0.2 mm
3rd layer Copper 0.035 mm
Dielectric FR4 0.1 mm

Bottom layer Copper 0.04 mm
Dielectric Air —
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Fig. 8. Measurement condition of PCB with LCR-meter.

150 T T T 1 T ey
Measurement (LCR meter)\ !
= 100 7
< ]
— ]
S L
- 50 - ; v
Analysis )t
oL L LU= TTIn0
10k 100 k 1M 10M 100 M
Frequency [Hz]
(@ L2
10=
— Measurement(LCR meter)
AN
1 M \
% 7 — Analysis &k
“ 01 Z ol
== "".' YA
0.01 i
100 k 1M 10M 100 M
Frequency [Hz]
(b) R

Fig. 9. Analyzed and measured components using LCR-meter.
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