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A New Double-Input DC-DC Converter

Li Yan, RuanXin-bo
(Nanjing University of Aeronautics & Astronautics, Nanjing, China)

ABSTRACT: In the distributed power system with two
or more sources, the application of multiple-input
converter instead of using several single-input
converters can simplify the circuit and decrease the cost
of the power system. A new double-input Buck DC-DC
converter is proposed in this paper. The proposed
topology has the following advantages: the circuit is
simple, the voltage stress of the switches is low and the
sources can deliver power to the load individually or
simultaneously. The operation modes and the
steady-state analysis are presented. Control scheme for
power flow balancing of the new converter is also
introduced. Finally, a 420W prototype is built to verify
the theoretical analysis and the effectiveness of the

control strategy.

KEY WORDS: Multiple-input, DC-DC converter,

Distributed power system.
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ZVS PWM Full-Bridge Converter with Reset Winding

Chen Wu, Ruan Xinbo, Zhang Rongrong
(Nanjing University of Aeronautics & Astronautics, Nanjing 210016 Jiangsu Province, China)

Abstract: Introducing a resonant inductance and two
clamping diodes into the full-bridge converter can
widen the load range of ZVS and eliminate the voltage
oscillation across the rectifier diodes. When the
clamping diode conducts, the resonant inductance is
shorted and its current keeps constant, resulting in large
conduction losses in the clamping diode and the power
switches. If the output filter inductance is relatively
larger, the clamping diodes will be hard turned-off and
significant reverse recovery loss will occur. This paper
adds a reset winding to be series with the resonant
inductance, which makes the clamping diodes current
decay rapidly when the clamping diode is conducting.
The reset winding not only reduces the conduction
losses, but also makes the clamping diodes naturally
turn-off and avoids the reverse recovery. The operation
principle of the proposed converter is analyzed. The
choice of the turns ratio of transformer is discussed. A
1kW prototype converter is built to verify the operation
results are also

principle and the experimental

demonstrated.

Key words: :Full-bridge converter; Clamping diodes;

Zero-voltage-switching; Reset winding

T (AR ASHRAS h F IR R4
B, T LAGE I R4 A 4 8 4 97 8090 el A S B
FWIRTFR, FF HaiBRam LR R E Ll
FRRUE o SFEO A AR, R e
B, WHRORFFANAL, TP REMHAN RE

I SRS ON IS ST E 7Y S TN AR/ 1B ST IV

AL ARE AT HEICE R KW, AT~ A4
KPP Jz o) e SEARKE o AR SCAE A HF A ke 28 rh 18
—AEATGA IR, U R
A, B ST G L A T e R A PR
R FE, ATAEFTA. ARE LR PR N B
HATRAIMGIN, AN T il L&, JFR
R RE R ARG, T BAEHAL AR
ETARERW, W T KRR . AT T
ST B s 1 T AR 2, DHE AR
SR LE AR R IR AT R IUE, JFL
i e R .

Kl HFA R HHT R BWRIFR;
BT
1 58§

o AH 28 ) 4 1 70 4 2% VT LA SE TR R4 1)
WIS, HIrRaTLAa hik, —RETl
& I K (Zero-Voltage-Switching, ZVS), J—%
& F WK F WL IF K (Zero-Voltage and
Zero-Current-Switching, ZVZCS)!', ZVS 44
7 460 2% ) H) 28 TR 38 hi B FF S 4 W 7% oK 52
I RER ZVS, BT, i E e
R ER Ak L ZVvSP, £ ZVZCS i
A, EBHT NS R IS AR AT LA AR 9 B
IG5 Sz ZVS ML ZCSPL B8 4 ZVS
TIEAR ZVZCS Ti R, W #Has H L sc
TIFREMRIF G, Himil 8RS R 1A
A SR AN LR RGN R RS . AT
XA, Redl 58 NAEAR R 2% 5L B hn— 4



B ulaE 2

B ALLRAL F L TF K PWM A4 s

VA LRI AN A WY, R RR T
B R E RO L R IE RN R PR, PR
TGO LERN S, MR 2T A R
WOk, T LUR A AR R SR[6] %
Redl 542 AR 2S04 T T S0dk, BRI
SRR TR 28 LA L, AE 7 Pk 2% L v SR A
A, e DR 20 R A L B R AR
U RN R IR A, HL A AR A —
ANTF AW RS0k, HoL e s e
PR LjubFInd, EFRAR, R LA
5 B F AT M LR T, B iR
TRMBRE, AT RHREE. TR E
Ly U VL PR T, A AR Sl
I, iR R, 0L LR AR,
il e PR T G RN KB LR, A RE
AT AR AR OEIT, A5 W A7 A T )
R ARFE, HEIRIRFOL AR .

A SCAEINFAT HAF ) ZVS PWM 2HfF
W AL b, hn— AN R 3% s Bhgean
Ll s b o, ] LAAE R FE AT AR
LA PR IR ) 815, AN AT LA BAARR i3 30 457
FE, T LT L8 98 ik vl I Fr Bk 3 WL 9 ¥ A
AV EESK o X REH L P8I LK ) v S R B T LA
B LN, ATk /N BT T U5 L 75 ) 78 AE
EH T~ 40 Bh G 41 A7 H A A7 AR 0 s AT AR
kN B, RBELL FFRZSA N E AT 5640 .

ARG VEM 73 BT AT L) ZVS PWM 42
PrAS e 2800 AT TR, Of Ly et A A A5 H 8%
BEArXTEG . LI 5E 8 T — 1kW {5
FENL, SOUE T #2819 | A R B RIAL A&,
5 L S 45 R

2 T1E[RIE

K123 T ST 541/ ZVS PWM 4
MR s, b ny REMNSAH, ELERD
WA, 2B Hedsh, R 88 ih e
ny YO, Al Oy TSI I BF A ARG, JRATIRR
HM Ty ag o ny W] LA B RTHFAS ARG (L
ST LA R i L IR ) SRR AT 37 ),
BN T, o T USRS TR 48 L5 R ey AR

9

R, AR EEEAA R, LR 5L SR (6]
PRTR—RE, M T,y AR AR — A
FF S R G — K T T, seaa ORI
B A — AN TP R Sl MK, B T
fr AT B S5l — U 5h (RS I Fid—
We ARSI, Fo s o T
7 KR R HE AT AT I 1 SR A, TRt
T AR 1 R BIEAT S

) 2 Sy T INSTATEAIRTIR I ZVS
PWM &M e L B0 1 M. ST 5%
SR A0S B8 1 14 JE B SR (6] BT 1

M, NEHTINN AT 5 AR 3% 1
AT R

LEAr BT, G T N O
RKER _ARE L N BB (B ME D
Rl Dpy BRAL, B 5N — AN ERAR AR R — A
WIREE, DR k) @FTH L.
WA IR R 283 N B AR T @R 88 % 5%
MMM R RN JRIAGEAN E AT SN HiA %%
M=n\:ny:nye ¥l 3 1L TR HAF AT SR
PN R (I

1) HRBEIZE 1 [t 4]

o ZHT, O A (on Sid, Hlia Dpy 5,
Do #kibe 1o BIZICHT Q) IR i, 45 C
7R, R G, A SR N, Cppo
AR HOBON, i, Rl i, R R, BT C A
WATER KT, M Do AT RESIE . IR i
T Cpry BOH, HIZHW RS, R R
N, T B RILFEASE, AT C sl
R THAWE Vi, Rk Ds B AT RESIE. o,
%), CyHWE NS, D, RS,

2) FFREE 2 [0, 6]

D; 7l ), WUFWIRIFE Q50 MAF C
HWHRERA FEBIE, Cpp SEEHW, i,
i, G4 NPR. 6%, Cppo TGS K, Dy
JHE, CHWEFFREIE,

3) HFXREEE 3 (6 6]
i Y i, AR H AR T-4E00IR A
4) FFRIIZ 4 (6, 1]
t N ZIKIMT Quy i, 25 Cy 7o, RIS Gy



A AR VLA 25 B B 0 930 3 2 R4y (APSC’ 2007) i S HE

s BT G Al Co I e, QuFWRX R I F. Bl oM, vee EFEE] Vi ve

Wro BT Dg Fl Dey #8538, MM ERBRERH N30, D, ARSI,

RN E, v AN L, £, RIS, 5) FFRBIZA S [t to] XN T- 3(a)],
(X BT R, SEPR B LA Gy Coft D, RifR, WUFWERIFME Q,. BEiY

1 iBAISALT ZVS PWM A4 ds

1 1 |
o 2 o 111, o T 1 o[,
O ' &) O ) Al | 1o 0 -
| |
|

l f
i ‘<f1 { ;: ‘ Inr ”‘ i -L
P i U | == NL I T N TEpS—"No
.......... i W . T ==y - -

Vs AR ] f{I v, s Vip Y l -‘ I Vi y

| =i= |

1 T
’ , |
l} A |

e \ \ \ ’ \
0 | T 0 N - &
‘ \ I [’ ‘.ll 4 L Vi ‘.Il [
I T ettt I nUpE R VIS S ‘| j
I — AT > AT
| I <’Z\(
s L | ips _
—/ R
[ 1 M
16 | ‘ | > In6 | >
IR ‘ { i tl
. ool i Ve \ MAA 1 | aaan
rect N\ | 1 , | Vo ony v, on.
N e N \. N N s TN
0 TTHTI TN I [ e 0 ARE 1 >
Iy ly by Ialyls tg 17 Iy tolwlyilyahsha s he hy his foly 12 13 als tgy ity folwintihizhalis el un
(@)= A el ir (b)ymB AL LALG
K2 MFl ZVS PWM ka4 294
1D g
[ 2.:C Cowr
T T
<<2§ == - 7, | l_| R,
O H—n 2 s Dy |
l‘?"- L@
N N
CF 31
0, JI 5, ¢, _J“,A( ‘s
R d

() [t2+ 15] (d) [15: 16]
K3 BRI ROIRE T I Lk
10




