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A Study on New DCM-ZVS DC-DC Converter
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Abstract

This paper is study on a new high efficiency DC-DC converter of discontinuous conduction mode (DCM) with
zero voltage switching (ZVS). The converters of high efficiency are generally made that the power loss of the
used semiconductor switching devices is minimized. The proposed converter is accomplished that the turn-on
operation of switches is on zero current switching (ZCS) by DCM. The converter is also applicable to a new
quasi-resonant circuit to achieve high efficiency converter. The control switches using in the converter are
operated with soft switching, that is, ZVS and ZCS by quasi-resonant method. The control switches are operated
without increasing their voltage and current stresses by the soft switching technology. The result is that the
switching loss is very low and the efficiency of the converter is high. The soft switching operation and the
system efficiency of the proposed DCM-ZVS converter are verified by digital simulation and experimental results.

2 o

2 =RAE Y 29AZVS)F AFEAS R=EOCM) o MZ a2 DC-DC W o3|
ATEeh dRtd o 1w & AHEE eV A E AHHST| Y AMEE WEA 294 AXe] A4S
# 28l38le] o] Folxit) Ate W E = DCMY 943}01 294A9 H-2 3245 JHF =AHZCS)oE wET,
Eek 22 FAEH 25 HE5ste] AWE Y] 1EES AT AR AHE AREHE AoE A9H &
A5 FAFEZ 7ol oF] AXE ~9H F ZVSet ZCSOo R FFAF) AL, ol mE Ao A9 AAES
Akt AFe 2EHZE Qlo] At 1 AI Ak UHEE 293 &4 Aol i 15&=2 FEET
ARtek DCM-ZVS AW o] £XE 2913 3 Al2g 582 tUAE Algdolds d3Z24E &3l 1 8%
el flEsdEt

Key words - DC-DC converter, DCM, Sofi switching, quasi-resonant method, Loss—less snubber circuit

. ME
* A YA AR e/ Ao A= 2ty

(Graduate School of Disaster Prevention /Dept. of Control AFdde A7, Az 2 FA77]) o] AFE el
Instrumentation Engineering, Kangwon University) A 7Eg el o]27] 7]}1] 3'—,553 2 FokdlA] o] gL
At A7) g st itk 53] dgwEe FAdshs 29F mE A8
(Dept. of Electrical Engineering, Kangwon University) 3 3|z A= DC-DC A tﬂﬁ 7V Fa% RS AA
* WA A A} (Corresponding author) ok P a2 HEA AU A el B
PE% F20124F 064 31H, EIE5E T H: 20124F 06H 110 B Holx glow, AdgdA HgEA wHA
PHTETE H: 20124F 064 12H 2o ge Aol olFRTHL 2]l o5 AlAA

(131)



64

B
ob

= o
r
.

off o = 2
ol X @
o
to

oo

T o

o

A

O

>
[>
o
=2,
R
g
)
,

A7) 283] =74 (Journal of IKEEE) Vol. 16. No.2

supply) =, &% DC-DC AW E7l 2 FHT).

Al wol AHgH

|
of

5719 el ] LES 2] SMPS (switching mode power

+7 4 DC-DC #¥EHE 21

W19 ol oA A4 A9y Ly wetg Ao
O~

AA 55 o83t

modulation) Al o] ol <]

o

I o}
e
3

I~
= B

=i
re

ol
£ e

2l

e e T A A
p‘ﬂ
{
[y K
]
—‘l
Ui/

oo o
o
o

L2 2 o N T

A7) adle] #th

2814 % ZVS EE

i

[RORr e

»
ks

i

lo,

i

©
"

[ 2

>

Bl

¢

g ddEY ZE2E AFE
5= (DCM)E Ao FTtH3, 4].
ZAWE ] Ae W7

LT

A& =

$21e] PWM (Pulse width
1F ok PWM Alofo] <3|

I~
A&ERE

(CCM)

Ae FAAL} AoJF Rz FA 9]

A7t Theste] AojriMiol &

nx

2 ol& A

ZCSE %12

-

ofr

it
offt N,

il

g
I

ol

)

a

=
R
=z
_r&

2 EZEATC] Wol d7dubl-T. 2

M7= 29 £ asol
gAY 2 o5 AXE 9

719] 2914 el o

AozA, g

K

oo B

o
ofd

g
ot
Al
:
rE o

it
N

Y
T

B A TR = S

o md ol my >

T

A

RE

a9
Hoy
=R

Fol

€

o}
A

o]

2

13} 7ol

B
b
o,

I o

ol
=

fo th &

(

° e
b "y
oy o

ftlo o fr

2ofe ofN Ut (mop X

Snubber
Circuit

(8 L %lf;

— s —

F,
O= o

Fig. 1. Conventional buck-boost DC-DC converter
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Table 1. Parameters of simulated circuit
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