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A High Efficiency Multi Output PDP Power System with Single Transformer
Structure

Sang-Gab Park, Jong-Hae Kim, Hyo-Bum Lee, Sang-Kyu Han, Sung-Soo Hong,
Sug-Chin Sakong and Chung-Wook Roh
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ABSTRACT

Conventional PDP power system, which commonly uses two isolation transformer, consists of sustaining
power (Vs), addressing power(Va), and Multi power(Vy). Because each of these power conversion circuits use
transformer and control IC, there are several defects: decrease of efficiency, rise of cost, and parts stress.

This paper is proposed the method which operates PDP power system only with one transformer. The
proposed method contributes not only to high-efficient performance of the DC/DC power stage and
improvement of reliability but also to reduction of cost by reducing volume and size. Also, proposed method is
proper to Address Display—period Separation(ADS) which is one of the driving methods of PDP. Superiority of
the proposed method is proved by comparison with conventional method and theoretical, experimental analysis.
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Fig. 1 (a) Waveform of sustain output current, (b)
Wave-form of address output current
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Table 1 Design table of LLC resonant tank

fag=: DE
Fggonant inductes rebem/lo K
Outpt vollage e
Resonam Capachor o
Resonant inductor u
Magnelizing intuctsr
Pesonant Capacitnt Max voltage »‘cr

sae emne i
g amas s aehos [
Comsm T mm sl

ng=  OFs
Fesonant indacior raliclln/isl |k
Output voitage nve
Pesonant Capacitar §&)
Respnant ingustor 5
Magnetizing inductor L
Fesonant Capacitnr Max zoltage 1yor
fns= @7
Resnnan jnducior reis(Lmr L) K
Output voltage Ve
Pesonant Capacitar <r
Resonant inductor ig 2,56 Ha3
Magretizing inductor i IRRER . 3 E
Resonant Capacituy Max voltage -vor kL LR s
fnge 075
Fesomant indycior afeilele &

Quitput voltage i
Resonant Capacitor B 43,98 Z 3
fiesonant indurtor o wAEL Ui 56,7 iR Ee
Magnetizing inductor T 488 WYL em isas. veall MR wes
Rasanant Capaciny M doltyas vicr 1eERTe LRI Tman. EWeln - WSS ENRTG L Eares

L3 AT

i. k7t 71 AT % X}i} AHE

HES 145 A= &4 9 &
H
e
(o]

z

3

Hdo

Mgy
o rle
Iy
>
o o
>HU
o Y

4 &40 ZojED,

o
r'O
2N
=L
[y
5
_.I[l—r—‘
w2
-
B
N
o
‘O,

2
ul

L
.
(L
fo
>,

oy W,
o &Y. tA] 23] B2 A
7F AAE w7he] A9 S
ko wlElEs O BN, Region I Oﬂ
LLC 78 7AME9) 4% QuEE Qo) =
A5, F 29AE59 29 AHANE2(Co)E  dead
time(tp) &¢F A3t JHEX()E 3] sk A
Foll galA BF HHs 3 T QuEE Qu 29H
7F AAE AL 293 o] shesie] BH-2 Al 29A

o o

o o D >

8]
%—ulmmzjz

)
© %o
o

r
r{r flo o



74 BWHETEEG WG F13% 1% 2008E 27

AL ule Y ERAEM Y g AdHEA(L)ES
dead time(tp) &< 29X 28 AP HA9] A
(V)& BEF A48 4= gJe& ge gks A s orst

oh H-9 A 294 &de 2937 A4 0 ou
AT 2911 B2R AR ol wAGE Roz
A, 2907 Fd Age 9 AG Vol ARE 00z
B, ol B2 ARE A% AHEAL)E
sl AFHE AFZA Luglo] T4 Fopar,

BehA] Lo AL 29040 ZFsd AYpe A
g3k o] F 299 &4 2L % Ytk

3t B A4 A A, 2971 FQAIINSOV?
ol MC33067 Aol ICE AF3HE 49 Coe 390pF
oM, i 2Bnselth. B A 299 w3
F)7h 6kHz9) A9, A (Dol ©]8) Lel Hrhgko] A
o),

2

L <2 —s580um
16/C.. M

il. fast= Region III 4932 AA Fua42 Y
< AREA, F2TE 5]4_ A4 HAglAM A &
o] T2 FHprt A Fueg o "ol

Atk B& FIFIE T2 Fgre "oy
FE £¥ oo An &42 f& z7leH
Folzl g HefolA F7 A eAE &
] M7 28 Ha A8 Agd o
S ot FA AGAE Y A 2

A AR e

o,

<

o]
2

- 2 o
[ Iy

do

0'

sy

>
BB m O o 2 orr

ob 2 i m o @ 2
~

rir o
N
_?L
X
i,

N
2

ii. nVo= oo 244 523 me H &=
kS Yepaz, %EPE =98 AYgolAMY kgtnt
g GA e ke ¥R "AR AAsojolgt nE
P WY 27 2 28 2AA detE 29 AYgS

Atd AAr~de] BEFALS AZelr] Y&l 5077
F_HD PDP € A2ES A#ste 2Adsgnh 1 2
o 24¥S A% o - 28 A% YUY,

LLC &% &3 AA %9 £=0.7, k=4 (L~5MuH,
L=126uH, G=47nF)°] 47 oz XAsgcy 2
AENA EWAIHE Section Bobhino 2 4-&3hoj
e} Section Bobbin 73 A Lgko] B ol 93] A

SIAA Ak 2EA A
AAE s
LLC 33 ¥3 ¥AE

A Lrtd =5 & goz

A% 24 47 A% 2 E

AL ARFS X 37 2ok

E 2 50"Z F_HD PDP MA|AHL ARk
Table 2 The specifications for 50" F_HD power system

Condition Value
Input Voltage ACH~264V s
Output Power 600W
Output | Nominal | Load Current(A) Load
Name Voltage Min. Max. Characteristics
Vs 200V 0.1 16 7A/2ms,Pulsating
Va 60V 01 2.0 6A/2ms,Pulsating
D52 52V 01 35 Constant
Dé6.5 6.5V 0.01 3.0 Constant
Ve 15V 0.01 1.0 Constant
Al12 12v 01 2.0 Constant
12V amp 12v 0.01 25 Constant
Vr 33v 0.07 0.01 Constant
STD_5V 5.2V 0.1 1.0 Constant

E 3 LLC 37 &3 MA 2 Single Transformer ApQF
Table 3 The specifications for LLC resonant tank design
and Single Transformer

Design parameters Value
Magnetizing inductor [Ly] 500uH
Resonant capacitor [C] 40nF
Resonant inductor [L] 140uF
Maximum switching freq. 65kHz

Trans. turn ratio

Np:Ne:Ng:Ns:Ngs=36:38:9:2:3

Trans. Size

EER6062_Section Bobbin

Effective Core Volume

51.63 [cm’]

Vi - 100V/diy ot

Time Scale : Susec/div

I8 7 HMetE HAAHe] 4R F2t aiE

Fig. 7 Key waveform of

the proposed power system
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