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Abstract 
 

A new electrode structure is proposed in this paper which 
can increase the discharge efficiency of plasma display 

panels and also decrease the panel capacitance by 

decreasing the electrode area effectively. Even with the 

decreased electrode area, the proposed structure could 

suppress the requirement for increasing the voltage and 

improve efficiency by limiting the discharge current 
 

 

1. Introduction 
 

In coplanar electrode structures, the stripe-shape is the 

most simple and powerful electrode structure for 
generating stable discharges inside a cell. However, 

this includes a wide electrode area covering the whole 
cell, which leads to needless power consumption and 
high panel capacitance. In order to solve the problems 

of stripe-electrodes, many studies on various electrode 
structures have been reported. In particular, the T-

shaped electrode structure [1,2] has shown reliable 
performance and it is still used in many commercial 
products. Many other electrode modifications, 

focusing on the improvement of the discharge 
efficiency, have been reported over the years [3,4,5]. 

Recently, in order to increase the efficiency of plasma 
display panels (PDPs), many researchers are focusing 
on not only the discharge efficiency but also the PDP 

system efficiency. Therefore, reducing panel 
capacitances and developing dielectric materials with 

low dielectric constant is very important work in the 
PDP industry. 

This study attempts to find electrode structures which 
show high discharge efficiencies with low panel 
capacitance by eliminating partial ITO-electrode area 

effectively without using any additional electrodes or 
materials. 

 
 

 

2. Experiments  
 

In order to increase the discharge efficiency and 

lower panel capacitance, the electrode structure shown 
in Fig. 1 with long sustained electrodes have been 

suggested for achieving high efficiency discharges. To 
make the panel capacitance as low as possible, 

without causing a voltage increase, protruded 
electrodes, as shown in Fig.1, are arranged in the 
center of the cell. As a result, the designed electrode 

structure has the following unique electrode shapes 
which have been named MEG (Multi Electrode Gaps) 

structure. 
 

          
     Conventional stripe     MEG 
 

Fig. 1. Electrode schematics of conventional and 
MEG structures 

 
The MEG structure has mainly three design factors 

( ,  and  shown in Fig.1) that can define the 

discharge characteristics of the cell. Various MEG 
structures, having different electrode specifications, 
have been used in the experiments carried out as 

shown in Table 1.  
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Table 1. Electrode specifications of tested MEG 
structures 

 

 

 

3. Results and discussion 
 

The test panels adopted five kinds of conventional 
(60µm-gap, 200 µm-gap and T-shape) MEG structures 
which have been tested and compared. All the MEG 

panels could generate stable discharges for each cell 
and the discharge characteristics of each are 

confirmed in Fig. 2. First, compared to the 
conventional case having a 60µm gap, the MEG cases 

show slightly higher firing voltages but in general 
they show increased luminous efficacy and low 
minimum sustaining voltages. MEG(b) and MEG(c) 

in particular show higher luminous efficacies and 
much lower firing voltages than those of the 

conventional stripe structure with a 200 µm gap. From 
the results shown in Fig. 2, the discharge 
characteristics change according to the ITO electrode 

shapes. The experimental results obtained can be 
summarized as follows. 

 

(1) The width of the protruded electrode ( ) 

 

MEG(a), MEG(b) and MEG(C) have the same 
electrode dimensions except for the protruded 
electrode width. Fig. 2 shows that the panel with the 

narrower protruded electrode gives higher luminance 
and efficacy. However the firing and minimum 

sustaining voltages also increase when the width of 
the protruded electrode decreases. Although MEG(c) 
has a much increased voltage area, compared to 

MEG(a) and MEG(b), the increase of efficacy is not 
significant. If the protruded electrode width decreases 

from 70 µm (MEG(a)) to 50 µm (MEG(b)), not only 
the luminance but also the efficacy increases 

significantly. From these results it can be confirmed 
that the width of the protruded electrode is a very 
important factor for determining the discharge 

efficiency in MEG structures. The protruded electrode 
with a proper width could limit discharge current 

effectively. 
 

(2) The gap between the protruded electrodes ( ) 

 

The comparison between MEG(b) and MEG(d) can 
explain how the protruded electrode gap affects the 

discharges inside the cell. MEG(d), with the shorter 
gap, shows a slightly lower sustaining minimum 
voltage. However, both cases show almost identical 

luminance, and MEG(b), in contrast, shows much 
higher efficacy.  

 

(3) The gap between the flat electrodes ( ) 

 

MEG(b) and MEG(e) have a gap of 200 µm and 
240 µm respectively between the flat electrodes. Even 
though MEG(e) has a longer gap between the flat 

electrodes and it has a lower voltage area compared to 
MEG(b). This can explain why the gap made by the 

protruded and flat electrodes has an effect on the 
discharge compositively. 

 

 
(a) 

 

 
(b) 

Fig. 2. Luminance (a) and Luminous efficacy (b) 
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Fig. 3. IR emission images of M
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Fig. 4. Displacement currents 
integration values (b) 

 
Compared to the conventional struc

structure has shown to have a decrease

which can contribute to the redu
capacitances and improvement of th

efficiency. In order to look into the pa
reduction of the MEG structure, at the 

50

55

60

65

70

75

80

85

stripe 60um-gapT-shapestripe 200um-gapMEG(a) MEG(b) MEG

C
h

a
rg
e 
[a

rb
.u
n
it
]

 
MEG cell (20ns 

ences inside the 

mages by ICCD 
n distributions in 

vals where it can 
ed between the 

small. Then, due 
e discharge path 
g, and this may 

ment. 

2.00E-005 2.01E-005

-20

0

20

40

60

80

100

120

140

160

180

S
u
s
ta
in

 v
o
lt
a
g
e

 [
V

]

 

(a) and the 

ctures, the MEG 
ed electrode area 

ction of panel 
he PDP system 

anel capacitance 
fixed voltage of 

180V, displacement curren
been measured. As shown i

shows a smaller current pea
and T-shaped cases. When 

integrated, as shown in Fig
relatively small value, whic

that of the striped case.  
Also the panel capacitanc

an impedance analyzer. I

electrodes (X,Y and A) 
capacitors such as Cxy, Cxa

rise and fall times of susta
among the three electrode
3MHz. The measured capa

5, especially the Cxy va
electrodes as they vary wit

this is the most important 
the sustain discharges. The
electrode gap of 200 µm h

but the conventional stripe
cases show quite high Cx

MEG cases. The relative c
for various electrode struc
agree with those of the dis

shown in Fig. 4. The cap
MEG structure is the main 

that has been confirmed in
the MEG structure can be e
power consumption of PD

reduced panel capacitances.
Other additional electrode

the MEG structure with
electrode shapes but more 

the optimized structure whi
and high discharge efficienc

 

Fig. 5. Capacitances o
various electrode shapes 

 
 

G(c) MEG(d) MEG(e)

0

10

20

30

40

50

60

70

stripe 60um-gap T-shapestripe 200um-gapM

C
a
p

a
ci

ta
n

ce
 [

a
rb

.u
n
it
]

nts for all structures have 
in Fig. 4(a), the MEG case 

ak than those of the striped 
the current waveforms are 

. 4(b), the MEG case has a 
ch is a 10% decreased from 

ces have been measured by 
In a PDP cell, the three 

form the three simple 
a and Cya. Considering the 

in pulses, the capacitances 
es have been measured at 
acitances are shown in Fig. 

alues made by the main 
th the electrode shapes and 

value since it is related to 
e stripe electrode with long 
has the lowest capacitance, 

ed and T-shaped electrode 
y values compared to the 

comparison results of Cxy, 
ctures, as seen in Fig. 5, 
splacement current method 

pacitance reduction of the 
purpose for its design and 

n Figs. 4 and 5. Therefore 
expected to help reduce the 

DP systems because of the 

. 
e designs can be applied to 

h the various protruded 
studies are needed to find 

ich shows low capacitance 
cy with low driving voltage.

of the test panels with 

EG(a) MEG(b) MEG(c) MEG(d) MEG(e)

Cxy
Cxa

Cya



4-4 / H. -Y. Jung

• IMID/IDMC/ASIA DISPLAY ‘08 DIGEST

4. Summary 
 

The newly suggested MEG structure showed 

efficacy improvement without much voltage increases 
as well as a reduction in the panel capacitances. By 

adopting this electrode structure, both the discharge 
and system efficiencies are expected to be improved 

in PDP systems. 
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