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Stepped Ramp Waveform to Reduce Background Light in AC
Plasma Display Panel
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Abstract

The voltage waveform applied in the reset period has been modified to lower the background light, which is one
of the causes of the image quality degradation in the AC plasma display panel. In general, the ramp waveform is
used to generate a weak plasma discharge during the reset period, but still considerable background light is generated,
which lowers the contrast ratio of the AC PDP. Lowering the slope of the ramp waveform in order to lower the
background light takes a lot of reset time. If the reset voltage is lowered, the strength of the write discharge, which
is the next step, is weakened and the discharge also fails. In this study, we investigated the timing of discharge
generation during the reset period to reduce the background light while maintaining the intensity of the write
discharge without increasing the reset time. Thereafter, the application of the ramp waveform was temporarily stopped
at the time when the discharge occurred, and the intensity of the discharge was controlled by applying again when
the discharge became weak. As a result, the background light could be shortened from 0.71 to 0.52cd/m?’.

Keywords
background light, reset discharge, reset period, ramp waveform, contrast ratio

* BAgsky g3t AZgo]lFsty) a * Received: Oct. 21, 2019, Revised: Dec. 04, 2019, Accepted: Dec. 07, 2019
- ORCID: htp://orcid.org/00-0002-0563-3494 » Corresponding Author: Byung-Gwon Cho

Dept. of Display Engineering, Pukyong National University, Korea.

Tel.: +82-51-629-6417, Email: bgcho@pknu.ac.kr


https://crossmark.crossref.org/dialog/?doi=10.14801/jkiit.2020.18.2.45&domain=http://ki-it.com/&uri_scheme=http:&cm_version=v1.5

.M 2
IFE Zgznt gxaZy o] d(AC PDP)S U

|
oA A3 ZAF oYU o 7H
Aol ofs] tg txEgo] AXET DA

3 sjA=ojof & FQ3 EA Fol sholt.

S o 2744, A A4
FARASAY, FA 33 moks WA
] 74 ARAS AANEE o, A3
S AH A FUTH3IH5).

1o
rot
y

rn‘l
-3
lo
:<I:>L_r’
2
BN
i
3]
el
ot

el golgle W
R ol 4L
[¢]
=

Bz oAl 3

T A 9o gEl ds HAET 4] 713t
AZE o] Q7bE o) ek Eebzn o] Ay
Ha AR 3139 Agrel] o
qr Az7t F@E dE 5o AA7} 256 79
AzE ®dsty F-zZHde 47 7 & o &4
Fxgde 44 3 AFE 1, 2, 4, 8, 16, 32,
64, 1289] Hl &= FAZTHT). AC PDPAA Y] A%
= 2 Bzyds 2t 3EE #AED o
9, 69 Ax7t PETH 29} 45 Tt HE
E F HAg Al MR Rz qlo] HElEd
o ", A AdEstsiol Aol e
of 93 Wo] WA= AT 7Y 2 FA 7]
ojth, 1y Aol MYsE ¢t HE 27138 731
Ao WHE o IAEnE AAA sHME
do] WA= dAdo] WAITHS). IHBZ 27
g} 7)ol 7| RA R =2 wiAFS TAYAT| L
FdsuAsE AZNH = gie
d3h= FET AAAOR ZolAth ol AA

Wea AZE ¥

2 i

o
4

WAEE7) wioll vl Al7IE W o gt
o /LE AC PDPoAE %713 7|7t

o N
o>~l‘iﬂim]1::_,3°|L
o= N
Mr
o rr 2
2 o
¢ o
1oy
o—|—‘
H
F—EJFJ[‘F
)
4
oo
ﬂ'r_?ﬂ
Mo ® L

.ﬁ
ofr r
=
21‘,

oft o

fo oy fo v Be rlr
N o N
St T
Hgﬁii
_lg{'rmlm&ri
rﬂdﬂ__ﬂ

£
g
b f{%}l
iy
= l“\NI‘ i‘
- g
e Jgpny
A =
g2 2 o
o djo
oo

N

re

£

ot

b
ofN &
o

WA=
ol @A A
th J8EE %27
9 A71E A8
718} 717t &%k W

ey
M

it
B

)

o

rE oo Qo
>
N

e T= o M
=
o
o
rr
1%
()
of
ol
lo

o
>

o, o
)

2
=

lo ol
4

o

Y

N

e I

o, &

o H

> I

-— 0 )

o

m = 2

S

oy = o

(o o

ol (e o

o>

- R

O+

)

e

1

=Oé

S

o Agke] HolE wasge wWel WAE 2 79
o) BAo] 42t 2AHUL, HHo] AN
718719 el Eole] zAelH AzE TF
sl Aleks) 3 A5k

. AlE M

I 12 o] A7l A-8d ShFE 64 HZE
oA Ix B Foye SHsk=d AHeE A
7] 9335 Al2Ele) BARE YEhd. S Alx
g2 g, 7EIE, 354 Az FAEH AC
PDPE= Al 7HA S5 A ARGk, 4



Journal of KIIT. Vol. 18, No. 2, pp. 45-51, Feb. 28, 2020. pISSN 1598-8619, eISSN 2093-7571 47

O 7I1YW) Aol ZF Anith dd=o Ut F,
shte] Aol A Aol 270, skl 179 H=50o] &
Agth a8 EE FE3E w3 34 3747 283}
o A AFelle BF 22 93] FAlol 7ty
sfuke] 14 3271 AREHE, FAF Al 7]
71ZbRE ZH e o' g migo] vty
T 3271 ALHnh shie 7Y AFele 7]
3|&27} 7t Aol dAZ=o] . 7Y 7|zt
Bgo] Q7tEo] EAH O Ve = FA 5%
sAol FAET A siiAtold EAlEHE A
Wi e Ftle diEQl Ne-Xe & 7127}
AHEE Y. 3dedlA BEEE AR E SA-6)
7] fl8te] AR 7L o] SEUL QARATE A

HE A=A

I A [ A=A [

1.2 Ao ARSE midel Apef
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
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Fig. 2. Driving waveform applied to three electrodes of AC
PDP during one sub—frame time
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Fig. 1. Schematic diagram of panel and equipments used in the experiment
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Table 2. Name and voltage level of symbols

Symbol Name Voltage level [V]
Vet Reset voltage 200
Vs Sustain voltage 180
Vp Bias voltage 160
Vs Scan voltage -20
Vi Write voltage 60
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Fig. 3. Ramp waveforms with various slopes applied to
the scan electrode during reset period (a) and change in
luminance and write discharge delay time according to the

slope of ramp waveform (b)
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Table 3. Voltage, time, and slope applied for ramp

waveforms with various slopes

Case Voltage [V] Time [ms] | Slope [V/ms]
1 200 100 200
2 200 140 143
3 200 180 1.1
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Fig. 4. Ramp waveforms with various voltage height
applied to the scan electrode during reset period (a) and
change in luminance and write discharge delay time
acoording to voltage height of the ramp waveform (b)
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Table 4. Voltage, time, and slope applied for ramp

waveforms with various voltage heights

Case Voltage [V] Time [ms] | Slope [V/ms]
1 200 100 200
4 160 80 200
5 120 60 200
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Fig. 5. New driving waveform applied to scan electrode
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luminance and write discharge delay time for various
cases (b)
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Table 5. Voltage, time, and slope applied for ramp
waveforms with various slope and voltage heights

Case Voltage [V] Time [ms] | Slope [V/ms]
1 200 100 200
2 200 140 1.43
3 200 180 1.1
4 160 80 200
5 120 60 200
6 200 180 200
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