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Principle of Surge Voltage on Output Rectifier Diode in Isolated Power Converters and
Investigation of a Procedure for Adopting of Snubber Circuit
Koji Orikawa", Jun-ichi Itoh (Nagaoka University of Technology)

This paper clarifies the principle of the surge voltage of the output rectifier diode that is connected to the transformer in the
isolated power converter. In addition, the procedure of the adopting of the snubber circuit is discussed. It is confirmed that the
theoretical resonant frequency of the diode voltage is in agreement with the experimental result. In addition, the design method of
the RC snubber circuit is discussed by using transfer function of the transformer and the snubber circuit. Finally, it is investigated
that the design method by using transfer function is available for the equivalent circuit.
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Fig. 1. Experimental circuit.

ip
—

¥ 2

Rpon RDu_ff !

C % C jam

i . i .
D.?rm quﬁ' ! D4un D4qff§

Fig. 2. Equivalent circuit of the experimental circuit.
Table 1. Conditions of simulation circuit.

Output current source /£, 4.9(A)

Secondary voltage F; 10 (V)
Switching frequency f;, 20 (kHz)
Winding resistance R 53 (mQ)
Leakage inductance L 8.6 (uH)
Parasitic capacitance C 260 (pF)
On resistance Rp,, 0.086 ()

Off resistance Rp,; 1 (kQ)
Forward voltage V¢ 0.86 (V)
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(c) Maximum diode voltage and peak value of the recovery current.

Fig. 3. Woltage and current waveforms of the diode and its value
(R is variable).
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(a) Voltage waveform of the diode.
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(b) Current waveform of the recovery current.
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(b) Current waveform of the recovery current.
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(c) Maximum diode voltage and peak value of the recovery current.

Fig. 4. oltage and current waveforms of the diode and its value
(L is variable).
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(b) Current waveform of the recovery current.
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(c) Maximum diode voltage and peak value of the recovery current.
Fig. 5. Voltage and current waveforms of the diode and its value
(C is variable).

DEENFEL TNV Z LR TE B,

X 6(b), C)IZR, CZ—E& LLEEILSELLEDY D
NUYEE XA A — NEEOERERT, KL, L O
RN A A — REEORKME & HEREE WA+ 2
LERERTE D,

X712 L 2B bERsEDLA 4 — REEOIER
25 & e RE OB & ERAE R A2 RT, K7L, HEEAE
BEHBIIBGRME & ERESI MR — R T 2R Lz,
2R 7(0) L0, XA A — REBEORKXE TR & Z5EIC
RERD DN, BEME—%T D2 L 2R L, BEDK
R, SEAfhEEE TR LT ¥ A A — N ONEJT A8 7S FEB%
IR VERIEST —ETHDZ R0, FEHTHAL
SR T OV DNV EMEEOR—%, [BIEEFOERRA XY
B ARGy & EREICHEEE CE R W LR ENEIT 6
ns,

(4-2) BEBRECE LS EI-BA

AL TIE, XA A4— NIz T3 %28ML T
FERBEHET 5,

X 8(@), O)ICR, LEZ—E&L L CEE{bEEEETDU D
NYERELA A — RELEOWHKEEZ T, KLV, CoOEEM

PN A A — REEORKME & SRR G A2 2
LERHERTE D,

X912, C a2 & &DX A A4 — FEBELEOKIER

R: 53(nﬁ)) It
Azﬁq(pF).“'

+2000a/d

i 5;1000nA)

. R: 53(mQY) ..
N i i C 260(pf) .

0(¥ns) —’“““/'I'E'

(c) Enlarged voltage and current waveform of the experiment (L:15.9uH).
Fig. 6. Experimental result (L is variable).
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Fig. 7. Comparison between theoretical value and experimental value
(L is variable).
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Fig. 10. Equivalent circuit of the transformer with the snubber circuit.
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Fig. 11. Design procedure of snubber circuit.
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