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Modified Driving Method with Negative Sustain Voltage to
Improve Efficiency in AC PDP
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Abstract

In order to improve efficiency in AC PDP, a modified driving method has been proposed so that a negative
voltage is applied during the sustain period. In the conventional driving method, since positive voltage waveforms are
alternately applied during the sustain period, plasma discharge occurs not only between the two electrodes on the
upper plate, but also unnecessary discharge between one electrode on the upper plate and the write electrode on the
lower plate. Since the intensity of the overall discharge is large, the luminance is improved, but the efficiency
decreases by causing an increase in current due to unnecessary discharge. Therefore, in this study, a negative voltage
was applied to the upper electrode and the overall driving waveform was modified to prevent discharge between the
upper and lower electrodes during the holding time. As a result, the efficiency could be improved by about 4~15%.
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Fig. 1. Cross-sectional diagram of one cell in AC PDP

with three electrodes
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Table 1. Specification of panel in this study

Front plate (um) Rear plate (um)
Bus electrode width 110 | Write electrode width | 150
ITO width 360 | Barrier rib height 120
ITO gap 85 | Barrier rib width 60
Ne(93%)-Xe(7%) gas mixture

a9 2& sy Rz ARE B9 I8 19
A 9S4 A R34 3 25 4
ol & 2% 19 204 EAE A A5
o g AR AY #Es YeEhdth XY

S I e EL W s 3HES skt
2zk Q7MY shue] F-zHdd M= 2713
(Reset), 7]%d(Write), -+X|(Sustain) 7]to.2 Y0
Ak FHe RS g HE X8 Y A5

S0 fAALL A7) A Astel Vs T
2 volglth w ATolHe) [gte Zee SUs
o 2718 7174 AATHE Agst] okd
e BANAN old Ao AW WAHEL &
Wajre Q8 ok A Hxaly AzelA
WAl 22 BAE] WEd X9 Y AF A

ofell A F& AUkl 23}
A 7] dEelt

HAskE 48] 47

Sustain —»

W 1 Vw

a7 2. stitel F-=e el AlZF FS2otoll AC PDPL| Al
3o oute= FEIy
Fig. 2. Driving waveform applied to three electrodes of AC
PDP during one sub-frame time
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Table 2. Name and voltage level of symbols

Symbol Name Voltage level [V]
Vet Reset voltage 180
-Vs Sustain voltage -180
Vb Bias voltage -20
Vs Scan voltage -230
Vi Write voltage 60
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Fig. 3. Driving waveform and ||ght Waveform when positive
voltages are applied to the X and Y electrodes in the
sustain period (a), and a schematic diagram of the
occurrence of discharge and wall charge changes

according to time changes inside the cell

Hupsta Y % 3
W A= Atolol HJZJOl AT B Xd%i}ﬂ H
7] wEoltt. YoF W Abele]
A7lE Eas FAT, £88
FEH] o aee %f—Xl

rN
ok,
o
)
lo

°jal X% S %011
OA (iv) DA 2ol X A=l el dgto] <17
HE oMo #l BMAFSL o] &3l o] W

A
X [ 0
Y \_J |
w 0

Light /\ [\
(i) (i) (iii)  (iv)
(@
[1AY% oV -Vs ov
X Y X Y
S W 4
I ——— N ===
W W
ov ov
@) )
[1AY% ov ov -Vs
X Y X Y
R Ny
........................... [——— — S - —— — T
W W
ov ov
(iii) (iv)

3%l 4. FX| 7|2t Xt Y M3of kel Hetol 217}
Hols el & TiEat & oiE(), A RollM AlZEY
Hatof w2 g ol LML MM ke AL
Fig. 4. Driving waveform and light waveform when
negative voltages are applied to the X and Y electrodes
in the sustain period (a), and a schematic diagram of the
occurrence of discharge and wall charge changes

according to time changes inside the cell



Journal of KIIT. Vol. 19, No. 2, pp. 47-52, Feb. 28, 2021, pISSN 1598-8619, e[SSN 2093-7571 51

J9 4= AC PDPY FAEH 53 A
A 717kl w9 Aol AMEHAE W /A 713t
gt 75 g 19 F 9¥S Yeply, 1
4b)e T A Hx AR Bk AZEY Wt
A oA o] By da Bizsle] B
Jgolth (i) ARRFelAelE Y Aol 29 Aol
A7 =014 whro] WA ] wfiEel XeF W Al
© 29 HAsy) o1 Y Aol oo wAst
7F &l & Aolth (i) BACA XHZo] L9
ZAsgto] Q77| WEel, XoF Y AFAtoleA
o] WAst Xo} W AT AloloA= o] LAY
A etk

ufstd X9 W Mol 2e 49 s
7b & Q7] wiEola 9 Vb ¥ Aate]
go] o] WS ThEo| At HA 7] o
Tolth. J2EE W A= §9 date A WA

A
A
_/;

Mt o o Ho

e
o

A =4e 74 W) BEd A% 192 g
)31 Fehst WA W% e Sl
AU gy PAel oF BBLY HFE 2

A7 Wzel Ee2 Asd Aotk

=
o] Zof Al Xl = (i) TAAH X AFoll= &
HAs #ola YO W AIFoE 29 #As

A 7124 g3 5o e ¢ bl
Aol =old WE Izt F8o| WPt 19 5
of Yehltt. 7t==9 Vst Al A4 271E
ovsie} Adigts dudth 18 S@elA &
A Ags Mg 1 &9 Age 7t wEg
Aoz S=7t o =tk A AFsARel W
Ao WA= Ao EAs] wEolt. 4
A 7 woHEeE 4 5o FAAYE
W W s € o A8 woRith Iy
Fo Aske WHE W shde] w ST BAE
2ol AlA7] mgel o AUt wwsjs £ A

O mlo

FolA o ol LA HEe] Az} o ol
=
]_

o
(W)

¢

of I8 5yl 2ol &&& U9 #A
718 Rt 5o A4S A7FE wirt A
o =tk Jukstd BZed w A3t
ol HF7} AW WToltt. ¥
F= A Aol 2717F =old
o A Aol E55E

o

2 o e
N i o
p

o
2
[o
N
-
of

nqg TR o> > N A5
— oo

[
v} N
o e
'12 1~>1 fo w
Ofr
fo Moo
oy
Z2 rlo NT ff
o &
e
ro [T
3
et o
>
fr @
o 3
=
© lo
et
o = o
o

_\:L_I‘
1o
o
2,
o d
R
N

] =
< He mEg d vt
g&9 Aot ¢ At 1 2

o Il S ok Hy do o 2
M
=
t;o{l
o
oft
Y
flo
e
G

(d
f
Hir
rlo
B
rl
=
>
from

o

I}, A Ao =7]
whA 2o AYS 2AvtE wo] §88 ok AL
S otE Wi} oF 4-15% AE A5kt

N}
8

—0O— Positive
| | =®— Negative

3

2

Luminance [cd/m’]
5 3
.\\D

100+ -
o
) .
175 180 * )
Vs Vi
(@)
14
—@— Negative
: ze/ )

Q —

g \19% )
é : \ 15%
=

08 ' | | I
175 180 s :
Vs IV
(b)
3

O 57X 7[ZtolM 2t Fo MYt =olof wE
3T (a2 22 (b)el H3}
Fig. 5. Changes in luminance (a) and efficiency (b)
according to the height of positive and negative voltages
in the sustain period



52 AC PDPoll A

FOII
o
o
ox
o
2
o
)
N
rir
4

=
El
i

J n
&
> o
B
N
N

=2
%o
Qo

il

e rlr
e

3
o
N
it

o
o
o to
o

o ont

o
—

2
o
©

w o (g g

N

o N
ofy H
fo x& mi rlo ro X

TR o
g L

Jo
N

>
of

2
T
[
G
©

sl ), &)

Eaah e e

o
£
D)
2

2 Hr
o

o%
=

rlr

Ekznt fagdoldA e w4 717k
Ak A7kekr] flsted AAA T
stttk Fe T WM w4
il W7HEAN7] ol ZdaEnt
StE o] ARgstaiA o]
=288 AR7H AT 18
7Ftle W B A5 Abol
SHAL shde] MSIe WHo
3k7] wEel Fo HgEn ¥
ooy aad FYHUTL
& 989 Aol o AAA

whe} 4-15% FEH AT

5
5

%

3ol
ek

o

o=

References

[1] L. F. Weber, "Status and Trends of Plasma
Display Device Research", Proc. of EuroDisplay,
Berlin Germany, pp. 1-6, Sep. 1999.

H. Tolner, "The Bright Future of PDP
Technology", Proc. of IMID, Daegu, Korea, pp.
277-314, Aug. 2004.

[3] M. Uchidoi, "Fourth-generation PDPs: High image
quality and low power consumption”, Society for
Information Display, Vol. 35, No. 1, pp. 202-205,
May 2004.

[4] G. Oversluizen, M. Klein, S. de Zwart, S. van

Heusden, and T. Dekker, "Improvement of the

2]

o2
i

-4
offt
oL
jins}

discharge efficiency in plasma displays", J. Appl.

Phys., Vol. 91, No. 4, pp. 2403-2408, Apr. 2002.
[5] S. S. Park and B. G. Cho, "Improvement of
Luminous Eficiency in AC Plasma Display Panel
with Long Distance betwen Top Plate Electrodes",
Journal of KIIT, Vol. 15, No. 2, pp. 41-46, Feb.
2017.
J. H Yang, J. K Kim, and K. W. Whang, An
energy recovery circuit for AC plasma display
panel with series CLC resonance-SER1", IEEE
Trans. Consumer Electronics, Vol. 51, No. 2, pp.
718-724, May 2005.
C. S. Park, H. S. Tae, E. Y. Jung, and J. C.
Ahn, "Effects of
panel-aging characteristics in AC plasma display
panel”, Thin Solid Films, Vol. 518, No. 22, pp.
6153-6159, May 2010.
S. B. Song and N. S. Yoon, "Three-dimensional
heating model of inductively coupled plasma with
rectangular  geometry", Surface and Coatings
Technology, Vol. 171, No. 1-3. pp. 183-186, Jul.
2003.

self-erasing  discharge on

S

x B 3

o

(Byung-Gwon Cho)

il —

2008 39 ~ EA
Y2 olFsty} uF

2Eo] AJ2dl, nAsk

: FA gt

3=,



	AC PDP에서 효율 향상을 위한 음의 유지 전압을 가지는 수정된 구동방법
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 실험 구성
	Ⅲ. 유지 파형과 벽전하 비교
	Ⅳ. 실험 결과
	Ⅴ. 결론
	References


