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Description
BACKGROUND
Field

[0001] This document relates to a method of driving a
plasma display panel.

Description of the Background Art

[0002] A plasma display panel (PDP) displays an im-
age comprising a character or a graphic, by exciting phos-
phors using ultraviolet rays of a wavelength of 147 nm
generated at the time of discharging an inert mixture gas
of helium and xenon (He+Xe) or neon and xenon
(Ne+Xe).

[0003] FIG. 1 is a perspective diagram illustrating a
structure of a related art three-electrode alternate current
surface discharge type plasma display panel (PDP).
[0004] As shown in FIG. 1, the three-electrode alter-
nate current surface discharge type PDP includes a scan
electrode 11 and a sustain electrode 12 formed on an
upper substrate 10, and an address electrode 22 formed
on a lower substrate 20.

[0005] Thescanelectrode 11 and the sustain electrode
12 each include transparent electrodes, for example, in-
diumtin-oxide (ITO) electrodes 11a and 12a. The scan
electrode 11 and the sustain electrode 12 each include
metal bus electrodes 11b and 12b for reducing a resist-
ance. An upper dielectric layer 13a and a protective film
14 are layered on the upper substrate 10 comprising the
scan electrode 11 and the sustain electrode 12.

[0006] Wall charges generated in the plasma dis-
charge are accumulated on the upper dielectric layer 13a.
[0007] The protective film 14 prevents the upper die-
lectric layer 13a from being damaged by sputtering gen-
erated in the plasma discharge and also, enhances a
secondary electron emission efficiency. The protective
film 14 uses oxide magnesium (MgO), in general.
[0008] A lower dielectric layer 13b and a barrier rib 21
are formed on the lower substrate 20 comprising the ad-
dress electrode 22. A phosphor layer 23 is coated on the
lower dielectric layer 13b and the barrier rib 21.

[0009] The address electrode 22 is formed in the di-
rection of intersecting with the scan electrode 11 and the
sustain electrode 12. The barrier rib 21 is formed in par-
allel with the address electrode 22, and prevents visible
rays and the ultraviolet rays generated by the discharge
from being leaked into an adjacent discharge cell.
[0010] The phosphor layer 23 is excited by the ultravi-
olet rays generated in the plasma discharge, and gener-
ates any one of Red, Green, and Blue visible rays.
[0011] Aninert mixture gas such as helium and xenon
(He+Xe) or neon and xenon (Ne+xe) for discharge is in-
jected into a discharge space of a discharge cell provided
between the upper/lower substrates 10 and 20 and the
barrier rib 21.
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[0012] The above driving method for the PDP is mainly
classified into a selective writing method and a selective
erasing method depending on whether the discharge cell
selected by an address discharge for an address period
emits light.

[0013] The selective writing method turns off an entire
screen for a reset period and then, turns on the selected
discharge cells for the address period.

[0014] Subsequently, the discharge cells selected by
the address discharge are sustain discharged for a sus-
tain period, thereby displaying an image.

[0015] FIG. 2 is a waveform diagram illustrating a re-
lated art driving method for a plasma display panel ac-
cording to a selective writing method.

[0016] AsshowninFIG.2,the PDPisdrivenbydividing
a subfield into a reset period for initializing an entire
screen, an address period for selecting a cell, a sustain
period for sustaining a discharge of the selected cell, and
an erase period for erasing wall charges.

[0017] During a setup period of the reset period, all
scan electrodes (Y) are concurrently applied a ramp-up
waveform. The ramp-up waveform induces a discharge
within all cells of the entire screen. By the setup dis-
charge, positive (+) wall charges are accumulated on an
address electrode (A) and a sustain electrode (Z), and
negative (-) wall charges are accumulated on the scan
electrode (Y).

[0018] After the supplying of the ramp-up waveform, a
ramp-down waveform ramping down from a positive volt-
age lower than a peak voltage of the ramp-up waveform
to base voltage (GND) or a specific negative voltage in-
duces a weak erase discharge within the cells during a
setdown period, thereby partially erasing excessive wall
charges.

[0019] By the setdown discharge, wall charges of a
degree for stably inducing the address discharge uni-
formly remain within the cells.

[0020] Duringthe address period, a scan pulse (Scan)
of a negative polarity is sequentially applied to the scan
electrode (Y) and at the same time, a data pulse (data)
of a positive polarity is applied to the address electrode
(A\) in synchronization with the scan pulse.

[0021] Asavoltage difference between the scan signal
and the address signal and a wall voltage generated dur-
ing the initialization period are added, the address dis-
charge is generated within the cell to which the data pulse
is applied.

[0022] The wall charges of a degree for inducing the
discharge at the time of applying the sustain voltage are
formed within the cells selected by the address dis-
charge.

[0023] The sustain electrode (Z) is supplied a positive
(+) direct current voltage to reduce a voltage difference
with the scan electrode (Y) during the setdown period
and the address period, thereby preventing an erroneous
discharge with the scan electrode (Y).

[0024] During the sustain period, the scan electrode
(Y) and the sustain electrode (Z) are alternately applied
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the sustain pulse. In the cell selected by the address dis-
charge, there occurs a sustain discharge, that is, a dis-
play discharge between the scan electrode (Y) and the
sustain electrode (Z) whenever each sustain pulse is ap-
plied as the wall voltage within the cell and the sustain
pulse are added.

[0025] After the completion of the sustain discharge at
the scan electrode (Y), the ramp waveform is supplied
to the sustain electrode (Z), thereby erasing the wall
charges remaining within the cells of the entire screen.

[0026] A high voltage sustain pulse is used for panel
discharge in the driving method for the above plasma
display panel. As shownin FIG. 2, a voltage of +Vs based
on the ground level voltage is used. In case where the
discharge is initiated and sustained using the high volt-
age, it requires a high voltage Field Effect Transistor
(FET). The use of the high voltage FET increases a price
of the PDP, and causes a driving error when the PDP is
driven at a high voltage, thereby increasing a possibility
of inducing the erroneous discharge.

[0027] FIG. 3 is a waveform diagram illustrating a re-
lated art positive address driving method in an address
period.

[0028] As shownin FIG. 3, arelated art selective writ-
ing method is a method in which a ground level voltage
(GND) is applied as an address electrode voltage, and
an address bias of +Va is applied in the case of an ON
cell of a standby state for an address period. The "Va"
has a positive value.

[0029] However, the related art positive address driv-
ing method has a drawback of not effectively performing
addressing for turning on/off each cell, and increasing an
address voltage and not effectively performing ON/OFF
selection and driving of the discharge cell, particularly,
in driving a long gap (or wide gap) structure PDP.

SUMMARY

[0030] In one aspect, a method of driving a plasma
display panel including a scan electrode, a sustain elec-
trode, and a barrier rib, the method comprises applying
a scan pulse of a positive polarity to the scan electrode
for an address period, and applying a data pulse of a
negative polarity corresponding to the scan pulse of the
positive polarity to the address electrode for the address
period, wherein a gap between the scan electrode and
the sustain electrode positioned within a discharge cell
partitioned by the barrier rib is more than a height of the
barrier rib.

[0031] A negative voltage of the data pulse of the neg-
ative polarity may be applied to the address electrode in
a ground level voltage standby state such that an ON cell
is selected.

[0032] A ground level voltage of the data pulse of the
negative polarity may be applied to the address electrode
in a positive voltage standby state such that an ON cell
is selected.

[0033] A negative voltage of the data pulse of the neg-
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ative polarity may be applied to the address electrode in
a standby state of a negative voltage less than a ground
level voltage such that an ON cell is selected.

[0034] The gap between the scan electrode and the
sustain electrode may range from 100 pm to 400 pm.
[0035] The gap between the scan electrode and the
sustain electrode may range from 150 pm to 350 pm.
[0036] A magnitude of a voltage of the scan pulse of
the positive polarity applied to the scan electrode may
be more than a magnitude of a voltage of the data pulse
of the negative polarity applied to the address electrode.
[0037] A positive voltage may be applied to the scan
electrode in a ground level voltage standby state such
that an ON cell is selected.

[0038] A positive voltage of the scan pulse of the pos-
itive polarity may be applied to the scan electrode in a
standby state of a positive voltage, that is greater than a
ground level voltage, such that an ON cell is selected.
[0039] A positive voltage of the scan pulse of the pos-
itive polarity is applied to the scan electrode in a standby
state of a negative voltage, that is less than a ground
level voltage, such that an ON cell is selected.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] The accompany drawings, which are included
to provide a further understanding of the invention and
are incorporated on and constitute a part of this specifi-
cation, illustrate embodiments of the invention and to-
gether with the description serve to explain the principles
of the invention.

[0041] FIG. 1 is a perspective diagram illustrating a
structure of arelated art three-electrode alternate current
surface discharge type plasma display panel;

[0042] FIG. 2 is a waveform diagram illustrating a re-
lated art driving method of a plasma display panel ac-
cording to a selective writing method;

[0043] FIG. 3 is a waveform diagram illustrating a re-
lated art positive address driving method in an address
period;

[0044] FIG. 4 is awaveform diagram illustrating a neg-

ative address driving method of a plasma display panel
according to an exemplary embodiment of the present
invention;

[0045] FIG.5is awaveform diagram illustrating a neg-
ative address driving method of a plasma display panel
according to another exemplary embodiment of the
present invention; and

[0046] FIG.6is awaveform diagram illustrating a neg-
ative address driving method of a plasma display panel
according to a further another exemplary embodiment of
the present invention;

[0047] FIG.7isawaveform diagramillustrating a scan
voltage applied to a scan electrode in a negative address
driving method of a plasma display panel according to
the present invention; and

[0048] FIG. 8 is a diagram illustrating an electrode
structure of a plasma display panel according to the
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present invention.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0049] Reference will now be made in detail embodi-
ments of the invention examples of which are illustrated
in the accompanying drawings.

[0050] FIG.4is awaveform diagram illustrating a neg-
ative address driving method of a plasma display panel
according to an exemplary embodiment of the present
invention.

[0051] AsshowninFIG. 4, a driving method according
to the present embodiment is based on a positive sustain
driving method in which a voltage between a positive
sustain voltage (+Vs) and a ground level voltage (GND)
is alternately applied to each of a scan electrode (Y) and
a sustain electrode (Z) during a sustain period. The pos-
itive sustain voltage (+Vs) ranges from 160 V to 200 V.
[0052] In the present embodiment, a scan pulse of a
positive polarity is applied to the scan electrode (Y), and
a data pulse of a negative polarity corresponding to the
scan pulse of the positive polarity to the address elec-
trode (A) for the address period, thereby performing an
addressing operation. In other words, as shown in FIG.
4, a negative voltage (-Va) is applied to the address elec-
trode (A) in a ground level voltage (GND) standby state,
thereby selecting an ON cell.

[0053] The respective scan electrode (Y) and sustain
electrode (Z) are more effective in a long gap structure
in which they are spaced a predetermined distance apart
by about 100 wm or more.

[0054] The scan electrode (Y) and the address elec-
trode (A) each are applied voltages having opposite po-
larities and, particularly, the scan electrode (Y) is applied
a positive scan voltage (Vsc).

[0055] Asdescribed above, the negative voltage (-Va)
is applied to the address electrode (A) in the GND stand-
by state during the address period for addressing, there-
by selecting the ON cell in a selective writing method. At
this time, "Va" is a positive value, and "-Va" is a negative
value.

[0056] In view of distribution of wall charges within a
discharge cell, it is more desirable that an address dis-
charge is induced when an address voltage changes in
polarity andis in a negative state than in the GND standby
state. By doing so, an erroneous discharge can be re-
markably reduced when the long gap structure plasma
display panel is driven.

[0057] Inorderto make the method more effective, the
voltage applied to the scan electrode (Y) corresponding
to the address voltage has a positive polarity at the time
of the address discharge. For example, the voltage
(+Vsc) can be applied to the scan electrode (Y) in the
GND standby state, thereby selecting the ON cell. It is
desirable that the scan pulse of a positive polarity applied
to the scan electrode (Y) is greater in magnitude than the
data pulse of a negative polarity applied to the address
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electrode (A).

[0058] FIG.5is awaveform diagramillustrating a neg-
ative address driving method of a plasma display panel
according to another exemplary embodiment of the
present invention.

[0059] AsshowninFIG. 5, adriving method according
to the present embodiment is based on a positive sustain
driving method in which a voltage between a positive
sustain voltage (+Vs) and a ground level voltage (GND)
is alternately applied to each of a scan electrode (Y) and
a sustain electrode (Z) during a sustain period.

[0060] In the present embodiment, a scan pulse of a
positive polarity is applied to the scan electrode (Y), and
a data pulse of a negative polarity corresponding to the
scan pulse of the positive polarity to the address elec-
trode (A) for the address period, thereby performing an
addressing operation. In other words, as shown in FIG.
4, the ground level voltage (GND) is applied to the ad-
dress electrode (A) in a positive voltage (+Va) standby
state, thereby selecting an ON cell.

[0061] A gap between the respective scan electrode
(Y) and sustain electrode (Z) has been described in FIG.
4 and thus, its description will be omitted in FIG. 5.
[0062] The scan electrode (Y) and the address elec-
trode (A) each are applied voltages having opposite po-
larities and, particularly, the scan electrode (Y) is applied
a positive scan voltage (Vsc).

[0063] As described above, a ground level voltage
(GND) is applied to the address electrode (A) in the +Va
standby state during the address period for addressing,
thereby selecting the ON cell in a selective writing meth-
od.

[0064] In view of distribution of wall charges within a
discharge cell, it is more desirable that an address dis-
charge is induced when an address voltage changes in
polarity and is in a ground state than in the +Va standby
state. By doing so, an erroneous discharge can be re-
markably reduced when the long gap structure plasma
display panel is driven.

[0065] It is desirable that the voltage applied to the
scan electrode (Y) has a positive polarity. It has been
described in FIG. 4 and thus, its description will be omit-
ted in FIG. 5.

[0066] Accordingly, the negative voltage for address
driving can be supplied, thereby reducing power con-
sumption, and more efficiently and stably implementing
ON/OFF selection and driving of the discharge cell, par-
ticularly, in the long gap structure plasma display panel.
[0067] FIG. 6is awaveform diagram illustrating a neg-
ative address driving method of a plasma display panel
according to a further another exemplary embodiment of
the present invention.

[0068] AsshowninFIG. 6, adriving method according
to the present embodiment is based on a positive sustain
driving method in which a voltage between a positive
sustain voltage (+Vs) and a ground level voltage (GND)
is alternately applied to each of a scan electrode (Y) and
a sustain electrode (Z) during a sustain period.
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[0069] In the present embodiment, a scan pulse of a
positive polarity is applied to the scan electrode (Y), and
a data pulse of a negative polarity corresponding to the
scan pulse of the positive polarity to the address elec-
trode (A) for the address period, thereby performing an
addressing operation. In other words, as shown in FIG.
6, the ground level voltage (GND) is applied to the ad-
dress electrode (A) in a negative voltage (-Va) standby
state less than the ground level voltage (GND), thereby
selecting an ON cell.

[0070] A gap between the respective scan electrode
(Y) and sustain electrode (Z) has been described in FIG.
4 and thus, its description will be omitted in FIG. 6.
[0071] The scan electrode (Y) and the address elec-
trode (A) each are applied voltages having opposite po-
larities and, particularly, the scan electrode (Y) is applied
a positive scan voltage (Vsc).

[0072] As described above, the negative voltage (-Va)
is applied to the address electrode (A) in the negative
voltage (-Va) standby state less than the ground level
voltage (GND) during the address period for addressing,
thereby selecting the ON cell in a selective writing meth-
od.

[0073] In view of distribution of wall charges within a
discharge cell, it is more desirable that an address dis-
charge is induced when an address voltage changes in
polarity and is in a negative state than in the negative
voltage standby state.

[0074] It is desirable that the voltage applied to the
scan electrode (Y) has a positive polarity. It has been
described in FIG. 4 and thus, its description will be omit-
ted in FIG. 6.

[0075] Accordingly, the negative voltage for address
driving can be supplied, thereby reducing power con-
sumption, and more efficiently and stably implementing
ON/OFF selection and driving of the discharge cell, par-
ticularly, in the long gap structure plasma display panel.
[0076] FIG. 7 is a waveform diagram illustrating the
scan voltage applied to the scan electrode in the negative
address driving method of the plasma display panel ac-
cording to the present invention.

[0077] Uptonow, FIGS. 4to6illustrate thatthe voltage
(+Vsc) is applied to the scan electrode (Y) in the GND
standby state so that the voltage applied to the scan elec-
trode (Y) corresponding to the address voltage has the
positive polarity at the time of the address discharge,
thereby selecting the ON cell. As shown in FIG. 7A, the
voltage (+Vsc) can be applied to the scan electrode in
the positive voltage standby state greater than the ground
level voltage, thereby selecting the ON cell. As shown in
FIG. 7B, the voltage (+Vsc) can be applied to the scan
electrode in the negative voltage standby state less than
the ground level voltage, thereby selecting the ON cell.
It is desirable that the positive-direction voltage applied
to the scan electrode is greater in magnitude than the
negative-direction voltage applied to the address elec-
trode.

[0078] As such, the scan voltage applied to the scan
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electrode corresponding to the address voltage has the
positive polarity when the address voltage is applied to
the address electrode at the time of the address dis-
charge. If so, the same effect as those of FIGS. 4 to 6
can be substantially obtained. The scan voltage can be
applied to the scan electrode for the address period in
the positive voltage, ground level voltage, and negative
voltage standby states, considering a characteristic of a
peripheral temperature of the plasma display panel.
[0079] The address driving methods described until
now are more effective in the long gap electrode structure
plasma display panel. The long gap electrode structure
plasma display panel will be described below.

[0080] FIG. 8 is a diagram illustrating an electrode
structure of the plasma display panel according to the
present invention.

[0081] Referring to FIG. 8, a discharge cell is, though
not shown, partitioned by a barrier rib provided between
a front panel and a rear panel. A gap (d) between a scan
electrode 901 and a sustain electrode 903 provided on
an upper substrate within the discharge cell can be great-
er than a height of the barrier rib. More desirably, the gap
(d) between the scan electrode 901 and the sustain elec-
trode 903 is within a range of about 100 wm to 400 pm.
A structure having the gap (d) ranging from about 100
pm to 400 pm between the scan electrode 901 and the
sustain electrode 903 is defined as a long gap structure.
[0082] That the gap (d) ranges from about 100 pwm to
400 pm between the scan electrode 901 and the sustain
electrode 903 is to provide the long gap structure plasma
display panel and make a positive column region of a
discharge region available, thereby maximizing a dis-
charge efficiency of the plasma display panel. More de-
sirably, the gap (d) ranges from about 150 wm to 350 wm
between the scan electrode 901 and the sustain elec-
trode 903.

[0083] An upper dielectric layer 907 and a protective
layer 908 are laminated on the scan electrode 901 and
the sustain electrode 903.

[0084] As described above, the negative address driv-
ing method for the plasma display panel has an effect of
supplying the negative voltage for address driving, there-
by reducing power consumption, and more efficiently and
stably implementing ON/OFF selection and driving of the
discharge cell, particularly, in the long gap structure plas-
ma display panel.

[0085] The foregoing embodiments and advantages
are merely exemplary and are not to be construed as
limiting the present invention. The present teaching can
be readily applied to other types of apparatuses. The
description of the foregoing embodiments is intended to
be illustrative, and not to limit the scope of the claims.
Many alternatives, modifications, and variations will be
apparent to those skilled in the art. In the claims, means-
plus-function clauses are intended to cover the structures
described herein as performing the recited function and
not only structural equivalents but also equivalent struc-
tures. Moreover, unless the term "means" is explicitly re-
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cited in a limitation of the claims, such limitation is not
intended to be interpreted under 35 USC 112 (6).

Claims

A method of driving a plasma display panel including
a scan electrode, a sustain electrode, and a barrier
rib, the method comprising:

applying a scan pulse of a positive polarity to
the scan electrode for an address period; and
applying a data pulse of a negative polarity cor-
responding to the scan pulse of the positive po-
larity to the address electrode for the address
period,

wherein a gap between the scan electrode and the
sustain electrode positioned within a discharge cell
partitioned by the barrier rib is more than a height of
the barrier rib.

The method of claim 1, wherein a negative voltage
of the data pulse of the negative polarity is applied
to the address electrode in a ground level voltage
standby state such that an ON cell is selected.

The method of claim 1, wherein a ground level volt-
age of the data pulse of the negative polarity is ap-
plied to the address electrode in a positive voltage
standby state such that an ON cell is selected.

The method of claim 1, wherein a negative voltage
of the data pulse of the negative polarity is applied
to the address electrode in a standby state of a neg-
ative voltage less than a ground level voltage such
that an ON cell is selected.

The method of claim 1, wherein the gap between the
scan electrode and the sustain electrode ranges
from 100 wm to 400 p.m.

The method of claim 1, wherein the gap between the
scan electrode and the sustain electrode ranges
from 150 pwm to 350 pm.

The method of claim 1, wherein a magnitude of a
voltage of the scan pulse of the positive polarity ap-
plied to the scan electrode is more than a magnitude
of a voltage of the data pulse of the negative polarity
applied to the address electrode.

The method of claim 1, wherein a positive voltage is
applied to the scan electrode in a ground level volt-
age standby state such that an ON cell is selected.

The method of claim 1, wherein a positive voltage of
the scan pulse of the positive polarity is applied to
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10.

the scan electrode in a standby state of a positive
voltage, that is greater than a ground level voltage,
such that an ON cell is selected.

The method of claim 1, wherein a positive voltage of
the scan pulse of the positive polarity is applied to
the scan electrode in a standby state of a negative
voltage, that is less than a ground level voltage, such
that an ON cell is selected.
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