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Design and loss breakdown of a low profile AC-PDP power supply

Myoungsoo Kim and Byungcho Choi
Kyungpook National University
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Operational Conditions

Input voltage : 90-260Vrms

Output voltage @ 180Vde

QOutput current @ 1.7-3.0A

Switching frequency: 100kHz (PFC Circuit)
200kHz (DC-DC Converter)

Circuit Parameters

Power stage Controller

Qi, Q2. Q3° FQAZ8N50
Di, Dz, D3t HFA30PAG0C
Lrit 414 pH

Crit 450 pF

Cet 2.2 uF

Lew: 5.63 ;IH

Lezs 131 pH

Crat 330 pF

PWM Control IC : UC3823
PFC Control IC : UC3854
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Boost inductor Ly; Power transformer T.

38 279
58.4 432
Overall shape
and dimensions
in mm
4

m

Cores E58/11/38-3F3 E43/10/28-3F3
— 89— | e 5 —
Shape and I T
dimension
of copper i 34
PCB| layer 1 |
win
—din| layers 12 layers 12 layers
& Cross ‘%iw -... .-+ N BN
sec.[ional T
view Dimensions of copper trace
(WA ™ 5mm/0.8mm/140um | 2.5mm/0.8mm/140um
Measured induc— . La ¢ 380 uH
live parameters Ley = 414 uH Ly ¢ 0.68 pH
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c . N P . loss[W]

omponen! Name aramelters IIOV 220‘/

Rectifier Dy | KBPCz506 | Forward vollage |65 | 535
P i 1.4

Rbsteny © 160me
Coss © 830pF 12.63| 4.92
Qg : 110nC

= Core loss

Core (EI58) : 0.2mW/mm®

winding :54T | Winding R : 247mR | 5.9 | 1.41

Diode D: | HFA30PAGoC | Froward voltage | go | g5

VF : 1.2V
Capacitor Cer | 450uF/400V

MOSFET Qi FQA28N50

2.46 | 2.46
Inductor L

ESR : 86m@ 0.19 | 0.19
Rostom * 160m@

“’C)({SFC)ET FQA28N50 | Coss : 830pF | 3.25 | 3.25
> 3 Qg 1 110nC

Capacitor Cc [MLCC @ 2.2pF ESR : 53m@ 0.12 { 0.12
Core Core loss

Power (E143) 1 0.3mW/mm® 417 ) 417

transformer | Primary : 16T | Winding R © 127mQ | 0.29 | 0.29
Secondary : 16T | Winding R @ 127m@Q | 0.29 | 0.29

Diode Ds. Dy | HFA30PAGOC | Troward voltage |5 g | 5 g

Vi i 1.2V

Core loss :
Inductor | Core (E132) 0.2mW/mm’ 1.82 | 1.82
Lew. Lez

winding : 1T | Winding R : 62mR | 0.28 | 0.28

Capacitor Cg2| 450uF/400V ESR @ 86mQ 0.19 | 0.19
Others 1.2 0.9
Total power loss 47.2 31
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