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A Study on Transformer Design Techniques for Phase-Shift Full-Bridge Converters

Ki Cheor Lee, Poo Reum Jang, Sang Min Park, Byong Jo Hyon, Jun-Hyuk ChoiT
Korea Electronice Technology Institute Power System Research Center

ABSTRACT
S Hol £ BElx (Phase Shift Full-Bridge, PSFB) 79
HE AA|, Adshzd glo], d=ntza) A 153,
W), A9, ARV g ‘i’éfi AA a9lee] EA 1%

we) A
SRR B

ZAr ol A o] W

PSFB 7Z1HES] §3 ¥z W2 &8
A5s AAsE A A} B

71 A 7IRE ARk,

543
=< PSFB

PSFB AWHE /ushen Qlof thapet A adsol 9
20 WSkl AAE PSFB AWEel Hel wEel me
oFF 2 GYe AAm, AA Az Hse A
9 o]tk PSEB ZAvlElo] ALgsl WeE 7]
ASlus A1 A A9 DI o
1Ao7t 244 AAsIok she $Eold,

= T

X

2. PSFB #HHEH MH

2.1 PSFB #HHH

PSFB ZIHHE 7hd3 Alojgl AZE ~9go
e B e v o 75:” o= Qe vt
Aol &&= 9lrh. PSFBE 1
Zero Voltage Switching (ZVS)
o AFIEE TR PSFB 7}@%1
£9 74] O|E Alzd AAAHS FOoEM 29
o] nESS 9
2@

o)

4
PO

N
=~

oX o

24

= F 9tk E3 PSFBE xﬂou g0
29]219] AJ/AF ~EFA 2D 1AY 289

dA wiel STHEF A ek AN '

)

z] 3|

o J

[e]
2e %

hlas
A 1}
€.

lmr

O]'-O O_u _l

2.2 PSFB ZAHE M
PSFB AHEHE AAE <
AFekol]

9lol 3 19 ¢l PSFB 7BE 9
o] ekl ° ¥l p 3o AA, | 5 AAS

=

T=

2]

g
I
T

2 1 PSFB Converter 3|2%
fig. 1 Phase-Shift Full-Bridge Converter
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Table 1 Phase-Shift Full-Bridge Converter Secification
Parameter Value Unit
Input Voltage (V) 690 A%
Output Voltage (V,.») 380 - 420 A%
Output Current (7, 15 A
Output Ripple Voltage (A Vi Vi) 0.25 %
Output Ripple Current (A7 Tou) 10 %
Switching Frequency (£,) 150 kHz
Rated Output Power (P,.) 6000 w
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Table 2 PQ5050 Core Cross-Section Area and Window Area

Parameter Value Unit
Ac 161 cm’
Ay 1.96 o’
Ap 3.1556 cm?

223 Helsl © & MF

Melel 1A% | e skl WAHe o8l 4 @2 ¥
B A, 2A%el | ) Ay T,
W A, Ay Arz A 6), 4 6), 4 D3 o] Vel
G mel 444 ABE Y G Agael Fowel
QA7 A @A PR BUshths e ¢ F 9

N, = Dmax V
e BmaXAcfSlU (4)
A _ ‘Dmax _ [ 2]
c= m = 0.0783|cm 5
[out 1 \/5) 2
A, = + —]=28.84 6)
Z KU(JP Js )
Ap=ALA, =2.222 [em”] 7)

3. AlE2olM

= PSFB ZH{H ] PSIM A& ol d%=olth Al
21 E 13 &% 39 Y & 88t A&
dolds APstgla, 29 39 F& w4 JESE EdE
t 7‘3% sFete As Q"JO}%‘J} wHekA PSFB

PSFB 7AW E]7 2}
ZAWE Y A 84 FT B =FolA Akt wty] dA 71
o) B¢ AFan

it 34
St f

18 2 PSFB Converter AlZ2i0|M -_r“éi_'n:_
fig. 2 Phase-Shift Full-Bridge Converter Circuit
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Table 3 PSFB Converter Transformer Design Conditions

Parameter Value Unit
Magnetizing Inductance (Z,,) 257 mH
Leakage Inductance (Z,) 22.49 MH
Output Inductance (Z,.) 745.39 H
Output Capacitance (Cyu) 2415.06 H
I I T I I ] I I
[ \ I \ v \ I | |
— e —
/ N

==

=
e e e

99.97m 99.975m 99.98m 99.985m 99.90m 99.995m
e (s)

T2l 3 PSFB Conver ter AIEHIOW F2 %k Oty
fig. 3 PSFB Converter Simulation Operating Waveforms
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