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An analysis of a phase-shifted parallel-input/series-output dual converter
for high-power step—up applications

Jeong-il Kang, Chung-Wook Roh, Gun-Woo Moon, and Myung-Joong Youn
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ABSTRACT

A new phase-shifted parallel-input/series-output(PISO) dual converter for high-power step-up applications
has been proposed. Since the proposed converter shows a low switch turn-off voltage stress, switching devices
with low conduction loss can be employed in order to improve the power conversion efficiency. Moreover, it
features a low output capacitor root-mean-square(RMS) current stress, low input current and output voltage
ripple contents, and fast control-to-output dynamics compared to its PWM counterpart. In this paper, the
operation of the proposed converter is analyzed in detail and its mathematical models and steady-state solutions
are presented. A comparative analysis with the conventional PWM PISO dual converter is also provided. To
confirm the operation, features, and validity of the proposed converter, experimental results from an S00W,
24-350Vdc prototype are presented.

Key Words : High-power, step—up converter, DC-DC converter, High efficiency, Fast dynamics
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Fig. 1 Circuit diagram of the proposed conver ter

A% F7keta Qith 53] AAd Adoz & A4S
o3 e A8 HAA(fuel cel)™= 1 g AR g
TV AR Had vy wjfe] ey
e WE Jlgo] 489 F v F2 971 "ok
§hH, A A8 Al ~8l(distributed power system)”
2% A9 7AWE(front-end converter) ZHE 335}
E(load converter)7tA He€-g Mt dof 9l
1 BES Bo7] A8 =2 WA Y] a7EE
7b Aok SRk He AWEY ek fxEe
AHpower factor correction)¥H& A91x] Az}
3 A 2EdA R w2 &9 A

Al gtk olet L B, UEF %
71&

R

3w o
>
3 v
N
I-rl

inl]

w o

Al AEe| A-g3ste] HA)
FolHA FAlY g BA ‘%l
g Aok 2, dybEel St
2 T HE dax s A
| vleEste w2 ™ A o) 7]
Ele] &Aool AZSAHA HAAH &
& d3ke s vlEa ¢E + A
9‘)]\]'4_[4]

e 5 88 A% MY FHE 9
/482 nEF 9 Fd Augs
i, I gAY 3R 54 AFE v 9l
e F2E 9F F9 AF 2EUx ¢ &9
7& P 2EH A8 Eulsly] A& WEdy/Aas
g3 e Aesigon v w &
2 EE2A 5 va S H7t B2 &z 2E
ol o] 1 BAo] 4% Fd

converter) & Al gsldct Aote 2 ARG A
Hl & (constant duty cycle)Z F&s= F M9 Fa4
HE EEH} Hx 322 FAEHY ZEDY 94

o2
lo o

X fob N

, Mo o
= o mxo

fo ofth 22 N 12 ox Q2 % o

>
S e
£
QL
oﬂ. o 2

e X
o
f
i
o
oo
L,

0.

Q

Niv)
2,

fe Wuor
N

2
9,

oX
M

Moo o Ho 2 ux
o=
N e
N
b lo

A 7

-

o3
Iy
= fo g
=
=O{:I"

>
%
2
o
ol
mE

>4

o A T w A

L2 o, (1-D)T,
(D-0 )T, v, W -
- A7 ] om el e R
R vre T
v.[E — o Vom - T s Vg
Lo 7 Yr2 e~ g
L [ N, A — e NV,
v, LT (N
- L tant, *» ey
2, 1 ...20 Pl
a BES HREE N R s | e
g s I as S i el S T
i .. P
. et T T fe 8 e ST
— | t
WN ST gnaN e LR
i ) 3
- gy iia iy he
= 05T, Tt o 0.5T, Tt
wromgy |12 134 topoiogy [2° 1 120 3
(a) (b)
oT (-1 or, (1-0)T,
Loy, " [ L
2 =
i + 4T, eV
¥ R M v 3 — e om
— : =
o, 1 2NV : -
L e
vag T 20NV,
L bR, 2 OIN)Vo,
. e gy t foand,,
@ ey T fnty, o foniy
it s SOV i R e T BN
= &
o iy Nl IN ; : IN i Up=ni N
4 ]
el . Gty
05T, Tt e o5t L
wpoogy | 2 1083 oot EEEE B VO 4!
pGiogy

(c) (d)
a8 2 =3 =dof wE HokE 3 z2e| SE iy
Fig. 2 Qperating waveforms of the proposed converter
for different operating conditions
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