EP 1942 483 A1

(1 9) Européisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 1942 483 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
09.07.2008 Bulletin 2008/28

(21) Application number: 07290003.8

(22) Date of filing: 03.01.2007

(51) IntCl.:

GO09G 3/28 (2006.01)

(84) Designated Contracting States:
ATBEBG CHCY CZDE DKEE ES FIFR GB GR
HUIEISITLILT LU LV MC NL PL PT RO SE SI
SKTR
Designated Extension States:
AL BA HR MK RS

(71) Applicant: LG Electronics Inc.
Seoul 150-721 (KR)

(72) Inventors:

* Paik, Dongki
cl/o Central I-Park 102-1402
Yongin-si
Gyeonggi-do (KR)

* Lim, Jongrae
cl/o 408, Hyundai I-Space
Anyang-si
Gyeonggi-do (KR)

¢ Kim, Tae Heon
Seoul (KR)
* Kim, Wootae
Purunsol Sinil Apt. 106-203
Yongin-si
Gyeonggi-do (KR)
¢ Choi, Sun Chun
Lotte Nakcheondae Apt. 111-901
Anyang-si
Gyeonggi-do (KR)

(74) Representative: Vignesoult, Serge L. M.

Cabinet Plasseraud
52, rue de la Victoire
75440 Paris Cedex 09 (FR)

(54) Method of driving plasma display panel

(57) A method of driving a plasma display panel is
disclosed. According to a negative sustain driving meth-
od for a plasma display panel using a negative sustain
voltage, the negative sustain voltage and the ground level

FIG. 5

Setup Set-down
period period

voltage are alternately applied to each of scan electrode
Y and sustain electrode Z in a sustain period, and the
negative sustain voltage is first applied to the sustain
electrode Z.

AN
\
L/

INiN

, ﬂ

I\

Reset Address
period period

Sustain Erase
period period

Printed by Jouve, 75001 PARIS (FR)

(Cont. next page)



EP 1942 483 A1

FIG. 6

Setup Set—-down
period i period

Reset { Address - Sustain Erase
period period period period
FIG 7
Ramp-up

Ramp
~down  Scan

Z
Data : SUS
X
‘Set-up. .  Address period .  Sustain period
“period Set-down
: perﬁod

:Reset period

sub-field



1 EP 1942 483 A1 2

Description
BACKGROUND
Field

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

Related 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 view illustrating the
structure of a three-electrode AC surface discharge type
PDP in the related art.

[0004] Referringto FIG. 1, the three-electrode AC sur-
face discharge type PDP comprises a scan electrode 11
and a sustain electrode 12 formed on an upper substrate
10, and an address electrode 22 formed on a lower sub-
strate 20.

[0005] Thescanelectrode 11 and the sustain electrode
12 have transparent electrodes 11a and 12a, respective-
ly, and the transparent electrodes are formed of Indium-
Tin-Oxide (ITO), for example. The scan electrode 11 and
the sustain electrode 12 have metal bus electrodes 11b
and 12b, respectively, which are formed to reduce resist-
ance. An upper dielectric layer 13a and a protection film
14 are laminated on the upper substrate 10 having the
scan electrode 11 and the sustain electrode 12 formed
thereon.

[0006] On the upper dielectric layer 13a are accumu-
lated wall charges generated during the discharge of
plasma.

[0007] The protection film 14 serves to prevent the up-
per dielectric layer 13a from being damaged due to sput-
tering generated during the discharge of plasma, and en-
hance emission efficiency of secondary electrons. The
protection film 14 is generally formed of magnesium ox-
ide (MgO).

[0008] Meanwhile, alower dielectric layer 13b and bar-
rier ribs 21 are formed on the lower substrate 20 on which
the address electrode 22 is formed. A phosphor layer 23
is coated on a surface of the lower dielectric layer 13b
and the barrier ribs 21.

[0009] The address electrode 22 is formed to cross the
scan electrode 11 and the sustain address 12. The barrier
ribs 21 are formed parallel to the address electrode 22
and serve to prevent ultraviolet rays and a visible ray
generated by discharge from leaking to adjacent dis-
charge cells.

[0010] The phosphor layer 23 is excited by ultraviolet
rays generated during the discharge of plasma to gen-
erate any of the red, green and blue visible rays.
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[0011] An inert mixed gas, such as He+Xe or Ne+Xe
for discharging is injected into discharge spaces of the
discharge cells, which are provided between the upper/
lower substrates 10 and 20 and the barrier ribs 21.
[0012] Such a PDP driving method is divided into a
selective writing method and a selective erasing method
according to whether discharge cells selected by the ad-
dress discharge at address sections emit light or not.
[0013] In the selective writing method, the entire
screen is turned-off at a reset section, and then discharge
cells selected at the address section are turned-on.
[0014] FIG. 2 illustrates driving waveforms of PDP in
accordance with a driving method of a selective writing
method in the related art.

[0015] Referring to FIG. 2, the PDP is driven in each
of periods which can be divided into a reset period for
initializing the entire screen, an address period for se-
lecting a cell, a sustain period for sustaining the discharge
of the selected cell, and an erase period for erasing wall
charges.

[0016] In the reset period, a rising ramp waveform is
simultaneously applied to all of scan electrodes Y in a
setup period. Discharge occurs in the cells of the entire
screen due to the rising ramp waveform.

[0017] Due tothe setup discharge, positive wall charg-
es are accumulated on address electrodes A and sustain
electrodes Z and negative wall charges are accumulated
on the scan electrodes Y.

[0018] In the setdown period, a falling ramp waveform
that starts to fall from a positive voltage lower than the
peak voltage of the rising ramp waveform to thus fall to
a ground voltage GND or a negative specific voltage level
after the rising ramp waveform is supplied, generates
weak erase discharge in cells to erase a part of the ex-
cessively formed wall charges.

[0019] The wall charges to the amount that can stably
generate address discharge uniformly reside in the cells
due to the setdown discharge.

[0020] In the address period, a negative scan pulse
Scan is sequentially applied to the scan electrode Y, at
the same time, a positive data pulse data is applied to
the address electrodes A in synchronization with the scan
pulse.

[0021] When difference in voltage between the scan
pulse and the data pulse is added to the wall voltage
generated in the reset period, address discharge is gen-
erated in the cell to which the data pulse is applied.
[0022] Wall charges to the amount that can generate
discharge when a sustain voltage is applied are formed
in the cells selected by the address discharge.

[0023] A positive DC voltage is supplied to the sustain
electrode Z to reduce the difference in voltage between
the sustain electrodes Z and the scan electrode Y in the
setdown period and the address period such that erro-
neous discharge between the sustain electrodes Z and
the scan electrodes Y is not generated.

[0024] In the sustain period, sustain pulses are alter-
nately applied to the scan electrodes Y and the sustain
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electrodes Z. In the cells selected by the address dis-
charge, the wall voltage in the cells is added to the sustain
pulse such that the sustain discharge, that is, display
discharge is generated between the scan electrodes Y
and the sustain electrodes Z whenever each sustain
pulse is applied.

[0025] After the sustain discharge is completed in the
scan electrodes Y, a ramp waveform is supplied to the
sustain electrodes Z to erase the wall charges that reside
in the cells of the entire screen.

[0026] In the driving method for plasma display panel
described above, a sustain pulse having a high voltage
is used for the discharge of panel. As shown in FIG. 2, a
voltage, +Vs is used with the ground voltage as a refer-
ence. When the discharge is initialized and sustained
using such a high voltage, high voltage FETs are needed.
[0027] The high voltage FET is an important factor to
increases the cost of the PDP, and causes a high possi-
bility of erroneous discharge since it generates driving
errors when the PDP is driven at a high voltage. Accord-
ingly, a variety of researches to reduce the driving voltage
of the PDP and to normally drive it at a low power are in
progress.

[0028] There is a negative sustain method in a PDP
driving method using a low power.

[0029] FIG. 3 illustrates driving waveforms in a nega-
tive sustain method in the related art.

[0030] In a negative sustain driving, negative voltage
is applied to the upper electrodes (Y electrode, Z elec-
trode) and the ground voltage is applied to the A elec-
trode, so that positive charges move to the upper elec-
trodes to collide with an MgO protection film of the upper
electrode, thereby emitting secondary electrons. The
secondary electrons have an influence on surface dis-
charge occurred subsequently and serve to be a seed of
the surface discharge, resulting in smoother discharge.
[0031] As such, due to the difference in voltage be-
tween the upper electrode and the A electrode, opposed
discharge is generated therebetween. Further, since
secondary electron emission increases due to the op-
posed discharge, the surface discharge is generated in
a smoother manner.

[0032] However, it is difficult to effectively apply the
negative sustain driving method in the related art to a
PDP structure whose electrode gap is high. That is, while
most of currently commercialized PDP products roughly
have electrode gaps of 50 to 100 wm, long gap structures
whose electrode gap is approximately 100 pm or more
are recently used to increase discharge efficiency and
stabilize driving characteristics. At this time, when the
negative sustain driving method in the related art is ap-
plied, there is a problem in that it is not possible to reduce
the sustain voltage under the reference voltage, and drive
the PDP having the long gap structure effectively or sta-
bly.
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SUMMARY

[0033] In one aspect, a method of driving a plasma
display panel comprise alternately applying a negative
sustain voltage and a ground level voltage to each of a
scan electrode and a sustain electrode during a sustain
period, wherein the negative sustain voltage maybe first
applied to the sustain electrode.

[0034] The scan electrode and the sustain electrode
may be spaced with a predetermined gap therebetween.
[0035] The gap between the scan electrode and the
sustain electrode may range from 100 pm to 400 pm.
[0036] Voltage having the same polarity may be ap-
plied to each of the scan electrode and the sustain elec-
trode during a reset period.

[0037] The voltages having the same polarity applied
to the scan electrode and the sustain electrode may be
positive voltages.

[0038] In the voltages applied to the scan electrode
and the sustain electrode in the reset period, the voltage
applied to the scan electrode may be higher than the
voltage applied to the sustain electrode.

[0039] In falling voltages in a setdown period of the
reset period, the voltage applied to the scan electrode is
higher than that applied to the sustain electrode, and the
slope of the sustain electrode may be easier than that of
the scan electrode.

[0040] The slope of the falling voltage may be 2V/pm
or less.
[0041] Before applying the negative sustain voltage to

the sustain electrode, a negative sustain ramp pulse hav-
ing a magnitude, that may be less than a magnitude of
the negative sustain voltage, may be applied to the sus-
tain electrode.

[0042] Inanother aspect, a method of driving a plasma
display panel comprise applying a negative sustain volt-
age to a sustain electrode and then a scan electrode
during a sustain period and applying a negative sustain
ramp pulse having a voltage of a magnitude, that may
be less than a magnitude of the negative sustain voltage,
to the sustain electrode before applying the negative sus-
tain voltage to the sustain electrode.

[0043] A gap between the scan electrode and the sus-
tain electrode may be more than a height of a barrier rib
partitioning a discharge cell.

[0044] The scan electrode and the sustain electrode
may range from 100 pm to 400 pm.

[0045] The gap between the scan electrode and the
sustain electrode may range from 150 pm to 350 pm.
[0046] The negative sustain ramp pulse may be main-
tained for a period of time equal to or less than 5 ps.
[0047] A difference between the magnitude of the volt-
age of the negative sustain ramp pulse and the magni-
tude of the negative sustain voltage may range from 5V
to 20V.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0048] 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

[0049] FIG. 1 is a perspective view illustrating the
structure of a three-electrode AC surface discharge type
PDP in the related art;

[0050] FIG. 2 illustrates driving waveforms of PDP in
accordance with a driving method of a selective writing
method in the related art;

[0051] FIG. 3 illustrates driving waveforms in a nega-
tive sustain method in the related art;

[0052] FIG. 4 illustrates waveforms of a negative sus-
tain driving in a sustain period in accordance with the
present invention;

[0053] FIG. 5 illustrates waveforms in a negative sus-
tain driving method in accordance with an embodiment
of the present invention;

[0054] FIG. 6 illustrates waveforms in a negative sus-
tain driving method in accordance with another embod-
iment of the present invention;

[0055] FIG. 7 illustrates waveforms in a negative sus-
tain driving method in accordance with still another em-
bodiment of the present invention; and

[0056] FIGs. 8a and 8b are a view for comparing light
waveforms in a negative sustain driving waveform in ac-
cordance with embodiments of the present invention.

DETAILED DESCRIPTION

[0057] Reference will now be made in detail embodi-
ments of the invention examples of which are illustrated
in the accompanying drawings.

[0058] FIG. 4 illustrates waveforms of a negative sus-
tain driving in a sustain period in accordance with the
present invention.

[0059] As shown in FIG. 4, the present invention pro-
vides a driving method for a plasma display panel using
negative sustain voltage -Vs, wherein the negative sus-
tain voltage - Vs and the ground level voltage GND are
alternately applied to each of a scan electrode Y and a
sustain electrode Z in a sustain period, and the negative
sustain voltage -Vs is first applied to the sustain electrode
Z. The negative voltage can range from -160V to -200V.
[0060] Thatis, as shown in FIG. 4, in accordance with
the present invention, a negative biased sustain voltage
is applied in the sustain period, and particularly, the sus-
tain voltage is first applied to a common sustain electrode
Z.

[0061] This is performed in consideration of polarity of
wall charges formed after addressing has been complet-
ed, and implies that electrons in the common sustain
electrode Z are formed as wall charges.

[0062] At this time, the driving method of the present
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invention can be performed more effectively when a gap
between a scan electrode and a sustain electrode pro-
vided on an upper substrate within the discharge cell can
be greater than a height of the barrier rib. More desirably,
the gap between the scan electrode 901 and the sustain
electrode is within a range of about 100 pm to 400 pm.
A structure having the gap ranging from about 100 pm
to 400 pm between the scan electrode and the sustain
electrode is defined as a long gap structure.

[0063] That the gap ranges from about 100 pm to 400
pm between the scan electrode and the sustain electrode
is to provide the long gap structure plasma display panel
and make a positive column region of a discharge region
available, thereby maximizing a discharge efficiency of
the plasma display panel. More desirably, the gap ranges
from about 150 wm to 350 wm between the scan elec-
trode and the sustain electrode.

[0064] Accordingly, it is possible to reduce the mini-
mum sustain voltage more in comparison with the wave-
forms in the related art by applying the waveforms of the
present invention shown in FIG. 4.

[0065] FIG. 5 illustrates waveforms in a negative sus-
tain driving method in accordance with an embodiment
of the present invention.

[0066] As shown in FIG. 5, voltage waveforms having
the same polarity are applied to the scan electrode Y and
the sustain electrode Z in the reset period of the present
invention. At this time, the voltage having the same po-
larity applied to each of the scan electrode Y and the
sustain electrode Z is positive voltage.

[0067] Thatis, polarities of the voltages applied to the
scan electrode Y and the sustain electrode Z in the reset
period of the driving waveform sustained in a negative
bias, particularly, in the setup period are same. In other
word, it is characterized in that the polarities of the volt-
ages applied to the scan electrode Y and the sustain
electrode Z are the same- positive, as shown in FIG. 5.
[0068] When the two electrodes Y and Z are same in
polarity, discharge between the two electrodes Y and Z
is suppressed and opposed discharge between the two
electrodes and the address electrode A is ready to occur.
[0069] Further, in the voltage applied to each of the
scan electrode Y and the sustain electrode Z in the reset
period, the voltage a applied to the scan electrode Y is
higher than the voltage b applied to the sustain electrode
Z(a>Dh).

[0070] Accordingly, when voltages having the same
polarity are applied to the scan electrode Y and the sus-
tain electrode Z in the reset period, particularly, in the
setup period mentioned above, it is characterized in that
the voltage applied to the scan electrode Y is higher than
that applied to the sustain electrode Z.

[0071] This is indicated in the size of arrow in FIG. 5.
Since the wall charges which are excessively accumu-
lated in the sustain electrode Z in the course of accumu-
lating wall charges by the opposed discharge in the setup
period may generate erroneous discharge, wall charges
accumulated in the sustain electrode Z are controlled.
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[0072] FIG. 6 illustrates waveforms in a negative sus-
tain driving method in accordance with another embod-
iment of the present invention.

[0073] As shown in FIG. 6, in the falling voltage in a
setdown period of a reset period according to the present
invention, the falling voltage applied to the scan electrode
Y is higher than that applied to the sustain electrode Z.
[0074] At this time, as described above, the voltage
waveform having the same positive polarity is applied to
each of the scan electrode Y and the sustain electrode
Z in the reset period according to the present invention,
wherein the voltage a applied to the scan electrode Y is
higher than the voltage b applied to the sustain electrode
Z.

[0075] Further, the incline d of the sustain electrode Z
is easier than the incline c of the scan electrode Y.
[0076] At this time, it is desired that the falling incline
velocity of the falling voltage is 2V/um. By doing so, it is
possible to more finely control the wall charges in the
sustain electrode Z and accordingly, obtain a sufficient
driving margin. Further, it is possible to obtain a more
stable control with a low power.

[0077] As such, since it is possible to generate reset
discharge during the setup period using the negative sus-
tain voltage -Vs, it is possible to more efficiently save
consumption power in comparison with the reset dis-
charge in the related art in which a high voltage is used.
[0078] Further, since it is possible to prevent occur-
rence of reactive power in the panel caused by high volt-
age, it is possible to construct a more efficient plasma
display panel.

[0079] As described above, the negative sustain driv-
ing according to the present invention can be obtained
atavoltage, -Vs, which is remarkably lower than the volt-
age of the negative sustain driving in the related art. Fur-
ther, consumption power is reduced and power added
efficiency is increased by reducing the driving voltage of
PDP. Particularly, PDP having a long gap structure
whose electrode gap is more than 100 can be efficiently
and stably driven by making the driving voltage lower.
[0080] FIG. 7 illustrates waveforms in a negative sus-
tain driving method in accordance with still another em-
bodiment of the present invention As illustrated in FIG.
7, amethod of driving a plasma display panel according
to an embodiment of the present invention is driven with
it being divided into areset period in which the entire cells
are reset, an address period in which cells to be dis-
charged are selected, a sustain period in which the dis-
charge of selected cells is sustained, and an erase period
in which wall charges within discharged cells are erased.
[0081] In a set-up period of the reset period, a ramp-
up waveform Ramp-up is applied to the entire scan elec-
trodes. The ramp-up waveform generates a weak dark
discharge within discharge cells of the entire screen. The
set-up discharge causes positive wall charges to be ac-
cumulated on the address electrodes and the sustain
electrodes and negative wall charges to be accumulated
on the scan electrodes.
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[0082] After the ramp-up waveform is supplied, in a
set-down period of the reset period, a ramp-down wave-
form Ramp-down, which falls from a positive voltage low-
er than a peak voltage of the ramp-up waveform to a
predetermined voltage level lower than a ground (GND)
level voltage, generates a weak erase discharge within
the discharge cells, thereby sufficiently erasing wall
charges excessively formed on the scan electrodes. The
set-down discharge causes wall charges to uniformly re-
main within the discharge cells to the extent that an ad-
dress discharge can be stably generated.

[0083] In the address period, while a negative scan
pulse is sequentially applied to the scan electrodes, a
positive data pulse is applied to the address electrodes
in synchronization with the scan pulse. As a voltage dif-
ference between the scan pulse and the data pulse and
a wall voltage generated in the reset period are added,
an address discharge is generated within discharge cells
to which the data pulse is applied. Further, wall charges
of the degree that a discharge can be generated when
the sustain voltage Vs is applied are formed within cells
selected by the address discharge.

[0084] Furthermore, inthe address period, the positive
voltage Vz is applied to the sustain electrodes such that
erroneous discharge is not generated between the sus-
tain electrodes and the scan electrodes by reducing a
voltage difference between the sustain electrodes and
the scan electrodes in at least one of the set-down period
and the address period.

[0085] Inthe sustain period, a negative sustain voltage
-Vs is alternately applied to the scan electrodes and the
sustain electrode. Applying a negative sustain voltage
-Vs to a sustain electrode and then a scan electrode dur-
ing a sustain period. As a wall voltage within cells and
the sustain voltage Vs are added, a sustain discharge,
thatis, adisplay discharge is generated between the scan
electrodes and the sustain electrode in cells selected by
the address discharge whenever the negative sustain
pulse is applied.

[0086] After the sustain discharge is completed, a volt-
age of an erase ramp waveform (Erase) having a narrow
pulse width and a low voltage level is applied to the sus-
tain electrode in the erase period, thereby erasing wall
charges that remain within the cells of the whole screen.
[0087] Inparticular, unlike the related art, in the method
of driving the plasma display panel according to an em-
bodiment of the present invention, applying a negative
sustain voltage -Vs to a sustain electrode and thena scan
electrode during a sustain period and applying a negative
sustain ramp pulse having a voltage of a magnitude, that
is less than a magnitude of the negative sustain voltage
-Vs, to the sustain electrode before applying the negative
sustain voltage -Vs to the sustain electrode.

[0088] Thus, a difference in wall charges of respective
sub-discharge cells, which are formed due to opposite
discharge occurring in the address period, can be re-
duced. Accordingly, there are advantages in that errone-
ous discharge and excessive discharge can be control-
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led, sustain discharge generated in the sustain period
can be stabilized, and a difference in optical waveforms
can be reduced.

[0089] In this case, the sustaining period of the nega-
tive sustain ramp pulse Ramp is set in the range of 5 ps
or less. This is because when the sustaining period of
the negative sustain ramp pulse Ramp exceeds 5 ps,
the sustain period is lengthened and driving margin for
sustain discharge is decreased.

[0090] Further, according to an embodiment of the
present invention, it is preferred that the first negative
sustain voltage -Vs comprising the negative sustain ramp
pulse Ramp applied to the scan electrodes Y and the
sustain electrode Z be applied beginning the sustain elec-
trode Z. This is because as the positive voltage Vz has
been supplied to the sustain electrode Z in the address
period before the sustain period begins, the state of wall
charges formed in the address period can be changed
rapidly for rapid driving by applying the negative sustain
voltage -Vs.

[0091] Furthermore, according to an embodiment of
the present invention, a difference between the magni-
tude of the voltage of the negative sustain ramp pulse
and the magnitude of the negative sustain voltage range
from 5V to 20V.

[0092] Accordingly, sustain discharge generated by
the same voltage level can be controlled more easily,
and the influence of an absolute value voltage on phos-
phors can be further decreased by applying the absolute
value voltage lower than the sustain voltage -Vs.
[0093] FIGs. 8a and 8b are a view for comparing light
waveforms in a negative sustain driving waveform in ac-
cordance with embodiments of the present invention.
[0094] FIG. 8ais a view illustrating the degree that op-
tical waveforms bounce at the time of sustain discharge,
which appears depending on a negative sustain driving
waveform of a conventional plasma display panel. FIG.
8bis a view illustrating the degree that optical waveforms
bounce at the time of sustain discharge, which appears
depending on a negative sustain driving waveform of the
present invention.

[0095] Referring to FIG. 8a, sub-discharge cells, that
is, R, G and B discharge cells are coated with phosphors
having different emission characteristics. In this case,
when the sustain period begins, the first negative sustain
pulse is vertically applied to generate erroneous dis-
charge and excessive discharge due to the ratio of abrupt
voltage change per time.

[0096] Accordingly, sustain discharge is made unsta-
ble, and the optical waveforms are greatly influenced. As
a result, a difference in peak values W1, W2 and W3 of
optical waveforms every R, G and B discharge cells hav-
ing different emission characteristic becomes profound.
If a difference in the optical waveforms every R, G and
B discharge cells is great, phosphor having a high peak
value of an optical waveform, for example, the green (G)
in FIG. 8a emits more greatly, so that white balance is
difficult and pure white is difficult to implement.
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[0097] In contrast, referring to FIG. 8b, sub-discharge
cells, that is, R, G and B discharge cells are coated with
phosphors having different emission characteristics. ap-
plying a negative sustain ramp pulse having a voltage of
amagnitude, thatis less than a magnitude of the negative
sustain voltage, to the sustain electrode before applying
the negative sustain voltage to the sustain electrode.
That is, the ratio of voltage change per hour, of the first
negative sustain voltage -Vs, is reduced. It is therefore
possible to control erroneous discharge and excessive
discharge. Consequently, sustain discharge can be gen-
erated stably, and the influence on optical waveforms
can be minimized.

[0098] Therefore, although the sub-discharge cells
have different emission characteristics, a difference in
the peak values W4, W5 and W6 of the optical waveform
is relatively decreased due to stable sustain discharge.
It is therefore possible to improve the balance of colors
R, G and B and implement pure white.

[0099] While the invention has been described in con-
nection with what is presently considered to be practical
exemplary embodiments, it is to be understood that the
invention is not limited to the disclosed embodiments,
but, on the contrary, is intended to cover various modifi-
cations and equivalent arrangements included within the
spirit and scope of the appended claims.

[0100] As described above, according to the present
invention, the ramp pulse is included in the first negative
sustain pulse applied to the plasma display panel in the
sustain period. Accordingly, a difference in optical wave-
forms of respective sub-discharge cell phosphors that
emit in the sustain period can be reduced, and sustain
discharge can be stabilized.

[0101] Furthermore, according to the present inven-
tion, the ramp pulse is included in the first negative sus-
tain pulse applied to the plasma display panel in the sus-
tain period. Accordingly, a difference in optical wave-
forms of respective sub-discharge cell phosphors that
emit in the sustain period can be reduced. It is therefore
possible to control erroneous discharge and excessive
discharge and implement pure white.

Claims

1. A method of driving a plasma display panel compris-
ing:

alternately applying a negative sustain voltage
and a ground level voltage to each of a scan
electrode and a sustain electrode during a sus-
tain period,

wherein the negative sustain voltage is first applied
to the sustain electrode.

2. The method of claim 1, wherein the scan electrode
and the sustain electrode are spaced with a prede-
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termined gap therebetween.

The method of claim 2, wherein the gap between the
scan electrode and the sustain electrode ranges
from 100 wm to 400 pm.

The method of claim 1, wherein voltage having the
same polarity are applied to each of the scan elec-
trode and the sustain electrode during a reset period.

The method of claim 4, wherein the voltages having
the same polarity applied to the scan electrode and
the sustain electrode are positive voltages.

The method of claim 5, wherein, in the voltages ap-
plied to the scan electrode and the sustain electrode
in the reset period, the voltage applied to the scan
electrode is higher than the voltage applied to the
sustain electrode.

The method of claim 1, wherein, in falling voltages
in a setdown period of the reset period, the voltage
applied to the scan electrode is higher than that ap-
plied to the sustain electrode, and the slope of the
sustain electrode is easier than that of the scan elec-
trode.

The method of claim 7, wherein the slope of the fall-
ing voltage is 2V/um or less.

The method of claim 1, wherein before applying the
negative sustain voltage to the sustain electrode, a
negative sustain ramp pulse having a magnitude,
that is less than a magnitude of the negative sustain
voltage, is applied to the sustain electrode.

A method of driving a plasma display panel compris-
ing:

applying a negative sustain voltage to a sustain
electrode and then a scan electrode during a
sustain period; and

applying a negative sustain ramp pulse having
avoltage of a magnitude, that is less than amag-
nitude of the negative sustain voltage, to the sus-
tain electrode before applying the negative sus-
tain voltage to the sustain electrode.

The method of claim 10, wherein a gap between the
scan electrode and the sustain electrode is more
than a height of a barrier rib partitioning a discharge
cell.

The method of claim 10, wherein the gap between
the scan electrode and the sustain electrode ranges

from 100 wm to 400 pm.

The method of claim 10, wherein the gap between
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14.

15.

the scan electrode and the sustain electrode ranges
from 150 pm to 350 pm.

The method of claim 10, wherein the negative sus-
tain ramp pulse is maintained for a period of time
equal to or less than 5 ps.

The method of claim 10, wherein a difference be-
tween the magnitude of the voltage of the negative
sustain ramp pulse and the magnitude of the nega-
tive sustain voltage ranges from 5V to 20V.
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1. claims: 1-6

Method of driving a plasma display panel, where during a
reset period, a positive voltage applied to the scan
electrodes is higher than the positive voltage applied to
the sustain electrodes.

2. claims: 7-8

Method of driving a plasma display panel, where during a
set-down period of the reset period, a falling voltage
applied to the scan electrodes is steeper than the falling
voltage applied to the sustain electrodes.

3. claims: 9-15

Method of driving a plasma display panel, where during a
sustain period, a negative sustain ramp pulse having a
voltage magnitude less than the sustain voltage is applied

prior applying the negative sustain pulse to the sustain
electrode.
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