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A Low-Profile DC-To-DC Converter for Sustain Driving Circuits of
AC PDP Application Systems

S.W. Lee, B.C. Choi, and K.J Lee
Kyungpook National University

ABSTRACT

‘The current paper presents the design and
implementation of a low-profile dc-to-dc
converter developed as a power supply for the
sustain®  driving  circuit  inside large-area
wall-mount ac PDP application systems. Details
on the design and implementation of a 500 W
prototype dc-to-dc converter, miniaturized within
a 230 mmx130 mm area with a thickness of 25
mm while still achieving a 95 % conversion
efficiency, are presented to demonstrate the
feasibility and application potentials of the

proposed low-profile dc-to-dc converters.
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Fig. 1 Half-Bridge DC-to-DC converter employed as sustain
power Ssupply
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Table I Operational Conditions and Circuit Parameters of
DC-to-DC Converter

Operational Conditions

Vg=360~380V, Vo =180V
I0=17~30 A (R =60~1109)
fg=200kHz

Circuit Parameters

Power stage Feedback controller

Q1. Q2 : IRFP460
Lext : 6,32 uH

Cc .29 wF Opto—coupler : PC817
Di, D2 : HRA3oPAGOC P WM IC ¢+ UC3823

LF : 151 uH
CF : 450 wF
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Fig. 2 Planar power transformer fabricated using the PCB
winding and planar cores
(a) Exploded view of transformer (b) Cross-sectional view
of PCB winding (¢) Overall view of transformer
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Fig. 3 Structure of PCB winding of power transformer
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Table IT PCB Winding-Based Planar Magnetic Components

-

Power transformer

Auxiliary inductor Filter inductor

Symbol in Fig. 1

’I\r

Lext Ly

Overall shape and dimensions

in mm

Cores

E64/10/50-3F3
PLT64/50/5-3F3

E38/8/25-3F3
PLT38/25/4-3F3

EA43/10/28-3F3
PLT43/28/4-3F3

Shape and dimension
of copper layer

— 92 ——»

—— 462 —

= =

—— 525 —
E———

Numbers of layers 12 layers 2 layers 6 layers
PCB W
windin T .- - o
. —d
Cross Dimensions of copper trace
sectional view W =42 mm W =42 mm W = 42 mm
d = 0.8 mm d = 0.8 mm d = 0.8 mm
t = 140 ym t = 140 ym t = 140 pm
. . Lm 330 pH i .
M d induct t D 6.3 Lp @ 151 uH
easured inductive parameters e © 068 uH Lext : 632 1H F u

32 4 Hotel diy MA32 AR

(a) A (b) &H
Fig. 4 Photography of proposed low-profile sustain power
supply (a) Top view (b) Side view
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Fig. 5 Experimental waveforms of prototype sustain power

supply
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Fig. 6 Efficiency of prototype sustain power supply
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