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Abstract

In AC PDP, since charges generated by gas
discharge are accumulated on the dielectric.
The dielectric is a major factor to determine
cell capacitance and its memory effect is a
play an important role in PDP driving. In
this experiment, we have investigated the
electro-optical characteristics with dielectric
thickness and we have analyzed wall charge
and wall voltage by Q-V energy diagram.
The dielectric thickness was varied from 20
um to 50 um. As results, according to the
dielectric thickness increase,cell capacitance
and power consumption is reduced.

1. Introduction and Experimental Setup
In AC plasma display panel, it is very
important to quantity the wall voltage
induced by the wall charge accumulated on
the dielectric surface. Fig.1 shows the cross-
sectional view of the AC-PDP cell structure.
The surface-discharge scheme of AC-PDP
with a three-electrodes system is widely
used.

The X and Y electrodes in AC-PDP that are
covered with 20um~50um thickness
dielectric layers are parallel to each other in
the front glass. A 0.5um-thick MgO
protective layer is deposited on the dielectric
layer using the electron beam evaporation
method. The sustaining discharge in AC-
PDP occurs between the parallel-sustaining
electrodes of X and Y which are separated
by 120um. The electrode width is
maintained at 260um and the cell pitch is set
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at 1080um.

On the rear glass, the address electrodes of
100um in which and barrier rib of 130um in
height are located perpendicular to the two
sustaining electrodes.

Three capacitances Co, Cp and 2Cg shown
in Fig.l are for the gas-filled discharge
space, for the intergap dielectric region,
including the front glass medium, which is
parallel to the discharge region, and for the
dielectrics, respectively.

Fig. 1. Cross-sectional view of AC-PDP
structure.

Figure 2 shows the equivalent circuit of AC-
PDPs before and after the surface discharge.
The equivalent capacitance before the
discharge is given by Cp+CgCo/Cg+Co, as
shown in Fig.2 (a). Following the discharge,
the equivalent capacitance is reptesented by
Cp+Cg, which is the parallel connection of
Cp and Cg, as shown in Fig.2 (b).



(a) Before Discharge (b) After Discharge
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Fig. 2. Equivalent circuit of AC-PDP
before and after surface discharge

2. Results and discussion

The influence of dielectric thickness on
the electrical characteristics luminous
efficiency was experimentally investigated
to determine the optimal dielectric thickness
in the surtace discharge of AC-PDP.
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Fig. 3. Paschen Curve

Fig.3 shows the plots of the Minimum firing
voltage line Vf versus P for four different
dielectric layers as thickness 20,30,40,50um.
In the case which the dielectric substance
uses same dielectric constant, a firing
voltage and sustain voltage rise according to
a dielectric thickness increases in fig.3.

As the dielectric thickness is increased, the
width of a static margin expands. Figure 4
shows measured static margin.

We have developed a simple method to
measure the wall charges and voltages

resulting from the measurements of all

capacitances in AC-PDP.
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Fig. 4. Static Margin vs Thickness

These values are based on charge-voltage
(Q-V) characteristic curves in Fig.5. Before
and after the discharge, along with the
voltage margin relation to the wall voltage
and to dielectric-gap voltage induced by
wall charge.
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Fig. 5. Q-V Lissajous Curve

Figure 6 shows the capacitances Co, Cp and
Cg per unit cell versus dielectric thickness
for a fixed driving frequency of 50kHz.
These capacitances, as shown 1n Figl, can
be determined by Q-V analysis, along with
the voltage margin relation,V{-Vs=Vw+2Vg
(Vw=Qw/Co and 2Vg=Qw/Cg)
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Fig. 6. Capacitance (Cg,Co and Cp)
vs Thickness

As shown in the figure 6, the current is
reduced according to a dielectric thickness
increase because the capacitance and current
has the related proportion.

Figure 7 shows the results of the brightness
got low due to a current reduction.
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Kig. 7. Brightness vs Thickness

Figure 8 shows the efficiency had few
influence along with the thickness increases
of the dielectric layer. The transmitted light
1s reduced because of the increase of
dielectric thickness.
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Fig. 8. Efficiency vs Thickness

3.Conclusions

In this experiment, we have investigated the
electro-optical characteristics with dielectric
thickness and we have analyzed wall charge
and wall voltage by Q-V energy diagram. A
firing voltage and sustain voltage rise as a
dielectric thickness increases,the capacitance
is reduced as a dielectric thickness increases.
The brightness gets low according to a
dielectric thickness increases. However,
power consumption is the reduced. As the
dielectric thickness is increased, the width of
a static margin expands. The current is
reduced because the capacitance is reduced
to a dielectric thickness increases. The
efficiency had few influence.

To find out optimal condition of dielectric
thickness 1in  AC-PDP, we make an
experiment in the variety of dielectric layer
thickness.
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