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Principle of Surge Voltage of a Rectifier in Isolated DC-DC Converters and Snubber Circuit
Design Method

Koji Orikawa*, Student Member, Jun-ichi Itoh*, Member
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20124E 9 A 20 H #-321Y)

This paper clarifies the principle of the surge voltage of a rectifier diode that is connected to a transformer in an
isolated power converter. It is confirmed that the theoretical vibrational frequency of the diode voltage in the equiva-
lent circuit is in agreement with the experimental result. In addition, the design method of the RC snubber circuit is
discussed by using the equivalent circuit consisting of a transformer, a snubber circuit, and a diode. Finally, the validity

of the design method is confirmed by the experimental results.
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Fig.1. Full bridge isolated DC-DC converter.
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Fig.2. Equivalent circuit of secondary part in Fig. 1.
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Table 1. Conditions of simulation circuit.
Input Voltage Vin 48 (V)
Output current loyt 10(A)
Output inductance Loyt 0.5 (mH)
Output capacitance Coyt 2200 (uF)
Switching frequency fg, 20 (kHz)
Winding resistance R 53(mQ)
Leakage inductance L 8.6 (uH)
Turn ratio n n=N;/N; =25
Parasitic capacitance C 200 (pF)
On resistance Rpon 0.086 ()
Off resistance Rpoy 1(kQ)
Forward voltage Vg 0.86 (V)
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Fig.4. \oltage waveforms and surge voltage (R is vari-
able).
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