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Current Reference Compensation for Fast Response
in PCMC of PSFB Converter

Jong-Uk Lee!, Hag~Wone KimT, Seung-Woo Baek!, and Kwan-Yuhl Cho

Abstract

Phase-shift fullbridge (PSFB) converter detects the current in the primary side for operation of the peak
current mode controller (PCMC). The PCMC must used the slope compensation to solve the problem when the
effective duty is over 0.5. The voltage response of PSEFB converters has slower than that of buck converter
because of slew interval even if the voltage controllers of two converters have same bandwidth. To overcome
these problems, this work proposes a compensating method of current reference considering slew interval and
fast response in the PSFB converter. The effectiveness of the proposed method is proven using the PSIM

simulation and experiment.
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Fig. 1. PSFB converter and current sensing position.
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Fig. 2. Comparison of current control method.
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Fig. 3. PCMC using the slope compensation.

Yoitage Controller

1.
v Voltage s ref

Ve

>
ol
e
32
T

mlo Mo rx HU T Mz 2 db Ju © x0 du -

8 91glel 45 0 1sa s
= sl Aoje wae 2

WAS 24 2 AF Alo] Aoz

© 5oy
Wy

\"]
R0
e
=Y
Hu
2
2
o
1>
rlo
T
Y
R
o
o
2
e S
-

A3} fFAkste] A Aloj7h GolskANE 14}

3 i e B HE TATF AA W
A7 2" 4 gtk o] EAES sty ¢
7 A3 A 8l (Blocking capacitor) S /\}%3}04
S dAsE Wil gl sxut o]

“ o

Of
-/

fu
N

rlo

_@’,Lo‘%mlmﬂﬂﬁoiﬁﬂérxé
ot

AR7E BE B2 ANANEE B @%ﬂa
AR E e F37} Sl furel WE A gk
A% ojzlgol Tk wehd 14 & AF & B9
AZ w7 99 13 Sl ARE Ak Wy

A&l Blo] dubA ol 19 2(a), (b)¥ PSFB
g 7bse 7 7HA AR Alel71E dYERSITh 19
2(a)= AWl PI A xﬂﬂﬂé ;%t Aol 54
5 YepdY, 29 2(b)= 93 AF B Ao (Peak
current mode control, ©]3} PCMC)S 83t= Ao &
Sizolth. PSFBE 14 &9 AF & H¥ A4S
7] ffaEiA 1™ 2(b)ek 2ol PCMCE ARgshe W
HE AHEE 4 Stk POMCE ARl 2 45, 1%
5 AR & H3Y¥s ¢S F ‘”Wh 43

Hoh AFAo71e] §

%‘Zﬂoiﬂ’gﬁﬂ ’\] =]

2.2 PCMC2| Z Al E42+(Slope compensation)

PSFBAA 12+ & A7 & Hy 8] xshs
7] 98 PCMCE AHEE 4 AW REIZE & of A
%3} 24 (sub-harmonic oscillation) F#1|7} @A 3k},

isw isw_ref
200 | | | |
L 1~ | | L
0 { Ly L/ N I L]
I i/ S I
-200 y ' V
iL
- AN AN\ A
8 S NN SN \V4
’ \ / \
4 \%4 Vv

(a) Current waveform without slope compensation
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(b) Current waveform with slope compensation
Fig. 4. PCMC current waveform comparison for the PSFB
converter.
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Fig. 5. Proposed method with compensate current
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Fig. 6. Height for compensating the slew interval.
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Fig. 8 Simulation schematic using PSIM for PSFB, Buck
converter.

TABLE 1
SYSTEM PARAMETERS
Parameter Value
Input Voltage 43V
Output Voltage 600V
Inductor 1.3mH
Capacitor 1560uF
Switching Frequency 30kHz
Load 1508
Power 2.4kW
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TABLE II
PSFB CONVERTER MODE

Only using the

Case 0 PCMC with slope
compensation
Case 1 Proposed method

Buck with slope

Case 2 .
compensation
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(c) Comparison of voltage response between PSFB
using the proposed methode and Buck converter

Fig. 9. Simulation waveform.
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