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A Study on the 3-level IGBT ZVS PWM DC/DC Converter
with High Performance

In-Ho Song, Sang-Bong Yoo, Dong-Seok Hyun
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ABSTRACT

As the Three-Level(TL) ZVS PWM DC/DC converter operate likewise Full-Bridge(FB) ZVS PWM DC/DC converters
and the blocking voltage of each switching device of TL ZVS PWM DC/DC converters is a half of the DC-link voltage,
they are suitable for the high input voltage applications. However, they have some problems as follows : the
blocking voltages between inner and outer switching devices are unbalanced and it causes the power losses of the
inner switching devices to be increased. Also, they have a limited load range so that the switching losses are
increased and the efficiency is reduced as it goes to the light load.This paper presents a novel TL ZVS PWM DC/DC
converter, which can eliminate the unbalance of the blocking voltage sharing between the switches at turn-off due to
the stray inductances, and operate from no load to full load, The characteristics and performances of the proposed TL
ZVS PWM DC/DC converter are verified by simulations and experimental results.

Key Words: Three-level, Zero-Voltage-Switching, Pulse-Width-Modulation, Balanced voltage sharing
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Fig. 1 Conventional TL ZVS PWM DC/DC converter
topology considering the stray inductances

V22 AREY W 5\1}(5,,5)4 -3 ] i

, JJrTf 50kHZ TrE]H] D=0.75, Ei
% p=3, 34 ogdA L =23uH, U AR A
C=C=C=C,=4nF, ¥% JHHAAL, =L =L =0.2uH

a9 3& AlEHeld éﬂ% 1104 F3 sk Al
Aol & F %] W
F OEElA L, 8,4 Jr’ﬂ%}a 7] oww S, 82 S,
297 aAe] g At v, AV, +V E BED a2l
C—C—L,—C,—C,—L—D~D2 ¥ 48 C —

L,—C—CS —85—L % 2l 24 ARE 7RWEA AT
M B d A Al



3-#4 IGBT ZVS PWM DC/DC #AvE e A% &4 3

i5ih 5 —

‘iE}' # TC\

Cu e * ]
A Ds A O

L

Ls2 ] J:

T

1

[
gLie 4
Lg Ls
e

b) A9%| S,9/ B-9% 7S
a7 2 uelx axzle) Xickaet 27
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Fig. 3 Simulation waveforms of the blocking voltage of the
inner and outer switches S,, S, in the conventional
TL ZVS PWM DC/DC converter considering the
stray inductances
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Fig. 4 Simulation waveforms of the converter output
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TL ZVS PWM DC/DC converter(condition:45% load)
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Fig. 8 Novel TL ZVS PWM DC/DC converter topology
considering the stray inductances
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