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Abstract - In this paper, a novel Zero-Current-Transition (ZCT) technique, which provides Zero—Current-Switching
(ZCS) turn-off of the main switch, the main diode and the auxiliary switch, is presented. The proposed auxiliary circuit
consists of minimum elements only one auxiliary switch, resonant inductor and resonant capacitor. Also the reduced di/dt,
which is obtained by resonant inductor, helps soft turn-on of the main switch. Besides, to eliminate the additional
conduction loss and current stress on main switch, a topological variation was performed. The theoretical analysis and
the operation principle of the new ZCT techniques are described in detail with a boost converter as an example. To
verify the validity of the proposed ZCT techniques, the simulation and the experiment were performed under 1kW output

power and 100kHz switching freguency.
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Fig. 1. The PWM DC/DC boost converter with the proposed
ZCT cell (Cell-A).

2.1.1 % ¥l

Arg ZCT Cel-AE Z= AWEE 293 & F7 %
o} B 879 3 TEE JlRD Qud 2y 1L BAE
AuHel AU ZCT 71L& 24 g2 F4& dshiy
a3y 29 39 3& 47 oAU T H¥H AP F
52§ AAE veldllz Ut

1) Mode 1 (to-t1)

to )Mol BE 29X o Aoy ¢y AFE T
JHH, L% F toles D& 3 2902 AgHd ¢
oA F A9 ©W-Lo o3 FW UdYE Y F gole=
E 58 22F AFE T JdHYHY g3 MY¥Hoz Fa4
1 F 24X AFT A¥FHo2 FUEd 9y F
O]REE AZEFNA ©-2Z g FAd F 244X £
E P-2& o8y oo s HIE AFo} ¢ Aol
A% oy 3 A9y AFE v Ao

o
x
#

s 3
S t
T k—_
V. M .
1.
1u .
' Ve
—t t
In
Tu ¢
N
¥
Vo Ve // .
N
T Tu t
\\.
J.
Vi l
3
In T

HEje| o|2& ¢l % ¥ (Cell-A).
Fig. 2. Operating waveforms of the PWM DC/DC boost
converter with the proposed ZCT cell (Celi-A).
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Fig. 3. Operating modes of the PWM DC/DC boost converter
with the proposed ZCT cell (Cell-A).
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Fig. 4. The PWM DC/DC boost converter with topological
variation (Cell-B).

3) Mode 3 (t-ta)

oA B 29X, 5,9 AZE ®-2 g3 3 A9
H, L,% &2 AAMAE, G018 Fe] Azdn. 331 ¢
g9y HAFE CoS.—LS il 527 Wi F 249K
o ol2d B3 AF/ 522 YA Ho A{F 2EYLE
2z gerh oA FZ AMAEY HGLe o HAHpe
2 A= o] BEoM T A4y AFe I AGAH
Hehe dew 2o

I,,(t)=% - sinwgt (5)

Vel =V + coswot (6)
37NN wo=1/VL,-C, 3D %4 FH%

Zo=VL,C, B gae 54 gyda

4) Mode 4 (ts-ts)

tzll A B AFe FAol BtuHo Bz the]le = D7}
AZE ©-25H3 33 ARFE EFE To|ectg §3 38
th o] EF AVEN BE 29Xt JHF Y& HE8
o 23 AFI Fohste UE F 2% AHT REHLE
BAageh o] REAA F 293 AR, ()T e Zol
F@E}

Vo

Is(t)=1i+"2'5' + sinwot (7

81



RES WIS 50B% 28 20015 2R

s
sa
- —
Ve Va
[}
1 1 5
¥ o I
Ve v
[
Va v 1
‘ /
!

lu -

NS
Vo v

ans
te n

N

N1
Vo N ,
T T .

a7 5 WHE ZCT 7|gol H8E PWM DC/DC #2E #
HEl 2| ol2Hel E& mE (Cell-B)

Fig. 5 Operating waveforms of the PWM DC/DC boost
converter with topological variation (Celi-B).
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Table 1. The simulated and experimental parameters.
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