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METHOD OF DRIVING SURFACE 
DISCHARGE PLASMA DISPLAY PANEL 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

TECHNICAL FIELD 

The present invention relates to a method of driving a 
surface discharge plasma display panel, and more 
particularly, to a method for driving a three-electrode 
surface-discharge alternating-current plasma display panel 
(AC PDP). 

BACKGROUND ART 

FIG. 1 shows an electrode pattern of a conventional sur 
face discharge plasma display panel. FIG. 2 is a schematic 
sectional view of a pixel of FIG. 1. Referring to FIGS. 1 and 
2, the conventional surface discharge plasma display panel 
includes address electrodes A1, A2, A3, . . . , Am, a ?rst 

dielectric 21, a luminescent material 22, scan electrodes Y1, 
Y2, . . . ,Yn-1, Yn, 231, 232, common electrodes X, 241, 
242, a second dielectric 25, and a protective layer 26. Each 
of the scan electrodes Y1, Y2, . . . ,Yn-1, Yn, includes an 

indium tin oxide (ITO) scan electrode 231 and a bus scan 
electrode 232. In the same manner, each of the common 
electrodes X, 241, 242 includes a common ITO electrode 
241 and a common bus electrode 242. Gas for forming 
plasma is sealed between the protective layer 26 and a ?rst 
dielectric 21. 

The address electrodes A1, A2, A3, . . . , Am are coated on 

a lower substrate (not shown) of a ?rst substrate in a prede 
termined pattern. The ?rst dielectric 21 is coated on the 
address electrodes A1, A2, A3, . . . , Am. The luminescent 

material 22 is coated on the ?rst dielectric 21 in a predeter 
mined pattern. Depending on circumstances, without form 
ing the ?rst dielectric 21, the luminescent material 22 may 
be coated on the address electrodes A1, A2, A3, . . . ,Am, in 
a predetermined pattern. The scan electrodes Y1, Y2, . . . , 

Yn-1,Yn, 231, 242 and the common electrodes X, 241, 242 
are formed on an upper substrate (not shown) of a second 
substrate, such that they intersect with the address electrodes 
A1, A2, A3, . . . , Am. The respective intersections each 

de?ne a corresponding pixel. The second dielectric 25 is 
coated on the scan electrodes Y1, Y2, . . . ,Yn-1, Yn, 231, 
232 and the common electrodes X, 241, 242. The protective 
layer 26 for protecting the panel from a strong electrical ?eld 
is coated on the second dielectric 25. 

In the prior art driving method of a surface discharge 
plasma display panel, a relatively high voltage is applied 
between the scan electrodes Y1,Y2, . . . ,Yn-1,Yn, 231, 232 

and the common electrodes X, 241, 242 to accumulate wall 
charges in the respective pixel by a surface discharge, and 
the wall-charges accumulated by the surface discharge are 
removed, in a resetting step. The conventional driving 
method is disclosed in US. Pat. No. 5,446,344. 

FIG. 3 depicts a conventional driving method of a surface 
discharge plasma display panel. 

In a ?rst reset interval (aib), a pulse of voltage Vaw, a 
pulse of voltage Vs+Vw, and 0 V are applied to the address 
electrodes Am, the common electrodes X, and the scan elec 
trodes Y1, Y2, . . . , Yn, respectively. Here, the voltage 
Vs+Vw obtained by adding the voltage Vw to the scan volt 
age Vs is higher than the voltage Vaw. Accordingly, a rela 
tively high voltage Vs+Vw is applied between the common 
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2 
electrodes X and the scan electrodes Y1, Y2, . . . ,Yn, so that 
a surface discharge occurs between the common electrodes 
X and the scan electrodes Y1, Y2, . . . ,Yn (‘a’ of FIG. 3). 
Positive (+) wall-charges are accumulated in the positive 
layer 26 ofFIG. 2 under each ofthe scan electrodes 231, 232 
of FIG. 2, and negative(—) wall-charges are accumulated in 
the positive layer 26 under the common electrodes 241, 242 
of FIG. 2. 
The voltage of the wall-charges accumulated during the 

?rst reset interval (aib) is a re-dischargeable voltage. In a 
second reset interval (bio), 0 V is applied to the address 
electrodes Am, the common electrodes X, and the scan elec 
trodes Y1, Y2, . . . ,Yn. Accordingly, due to the wall-charges 
accumulated during the ?rst reset interval (aib), a surface 
discharge occurs between the common electrodes X and the 
scan electrodes Y1, Y2, . . . , Yn. The wall-charges of all 

pixels then removed. 
In an address step, in a state in which a pulse of voltage 

Vax is applied to the common electrodes X, scan pulses of a 
voltage —Vy are sequentially applied to each of the scan 
electrodes Y1, Y2, . . . , Yn. When the scan pulse is not 

applied, a negative voltage-Vsc which is a level lower than 
the voltage —Vy of the scan pulse is applied. When a pulse of 
the address voltage Va is applied to an address electrode Am 
selected while the scan pulse is applied to a scan electrode 
Y1, Y2, . . . ,Yn, for example, during interval (Cid) for the 
scan electrode Y1, a facing discharge is performed in a cor 
responding pixel. This is because a voltage for facing dis 
charge Va+Vy is applied between the corresponding scan 
electrode Y1, Y2, . . . , or Yn and the selected address elec 

trode Am. At this time, when a negative voltage —Vsc which 
is lower than the voltage —Vy of the scan pulse is applied, the 
facing discharge stops. Positive(+) wall-charges are than 
accumulated under the scan electrodes 231, 232 of the 
selected pixel. 

In a ?rst sustaining discharge interval (gih), a pulse of the 
voltage Vs/ 2 which is 1/2 the scan voltage Vs, 0V, and a pulse 
of the sustaining discharge voltage Vs, are applied to the 
address electrodes Am, the common electrode X, and the 
scan electrodes Y1, Y2, . . . ,Yn, respectively. That is, in a 
state in which positive(+) wall-charges are accumulated 
under the scan electrode Y1, Y2, . . . , or Yn of the selected 

pixel, when a relatively high negative-voltage is applied 
between the scan electrodes Y1, Y2, . . . ,Yn and the com 

mon electrodes X, a surface discharge occurs in the selected 
pixel. When the surface discharge is performed in the 
selected pixel, plasma is formed in a gas layer of a corre 
sponding region, and a luminescent material 22 of FIG. 2 is 
excited by an UV-ray to emit light. 

In a second sustaining discharge interval (iij), a pulse of 
the voltage Vs/2 which is 1/2 the scan voltage Vs, and pulse of 
the sustaining discharge voltage Vs, and 0V, are applied to 
the address electrodes Am, the common electrodes X, and 
the scan electrodes Y1,Y2, . . . ,Yn, respectively. That is, in a 

state in which wall-charges are accumulated, when a rela 
tively high negative voltage is applied between the scan elec 
trodes Y1, Y2, . . . , Yn and the common electrodes X, a 

surface discharge occurs in a selected pixel. Positive(+) 
wall-charges are then accumulated under the scan electrodes 
231, 232 of the selected pixel, and negative(—) wall-charges 
are accumulated under the common electrodes 241, 242. 
When the surface discharge is performed in the selected 
pixel, plasma is formed in a gas layer of a corresponding 
region, and a luminescent material 22 is excited by a UV-ray 
to emit light. The operations of the ?rst and second sustained 
discharge intervals are repeated during the sustaining dis 
charge period, to thereby maintain the emission of light at 
the selected pixel. 
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In the conventional driving method, in the resetting step 
(interval aic of FIG. 3), a pulse of a relatively high voltage 
Vs+VW is applied betWeen the common electrodes X and 
the scan electrodes Y1, Y2, . . . ,Yn, so that a surface dis 

charge occurs. Accordingly, the light of relatively high 
brightness is emitted from the unselected pixels, to thereby 
decrease the contrast of a display screen. 

DISCLOSURE OF INVENTION 

It is an object of the present invention to provide a driving 
method of a surface discharge plasma display panel for emit 
ting the light of relatively loW brightness from the pixels 
unselected in each sub-?eld. 

To accomplish the above object of the present invention, a 
driving method of a surface discharge plasma display panel 
is adopted to a surface discharge plasma display panel hav 
ing a ?rst substrate and a second substrate space apart and 
facing each other, and common electrodes, scan electrodes, 
and address electrodes arranged betWeen said ?rst and sec 
ond substrates, said common electrodes being arranged in 
parallel With said scan electrodes, said address electrodes 
being arranged orthogonal to said common electrodes and 
said scan electrodes to form respective intersections Which 
each de?ne a corresponding pixel. 

The driving method of a surface discharge plasma display 
panel comprises a reset step, an address step, and a sustain 
ing discharging step. In the reset step, a ?rst voltage is 
applied betWeen the scan electrodes and the address elec 
trodes to accumulate Wall charges in the respective pixel by a 
facing discharge, and the Wall-charges accumulated by the 
facing discharge are removed. In the address step, a second 
voltage is applied betWeen a corresponding scan electrodes 
and selected address electrodes so that a facing discharge 
occurs, to form Wall-charges in the selected pixels. In the 
sustaining discharge step, a third altemating-current voltage 
is applied betWeen the scan electrodes and the common elec 
trodes so that a surface discharge occurs in the selected pix 
els. 

In the reset step of the present invention, the Wall charges 
to be removed are accumulated by the facing discharge. 
Accodingly, the light of a relatively loW brightness is emitted 
from the pixels unselected in each sub-?eld. 

Preferably, the reset step includes a ?rst, a second and a 
third reset step. In the ?rst reset step, a fourth voltage is 
applied betWeen the scan electrodes and the common 
electrodes, and thereby remove remnant Wall-charges from a 
previous sub-?eld, said fourth voltage has an opposite polar 
ity to a voltage applied last in the sustained discharging step. 
In the second reset step, said ?rst voltage is applied betWeen 
the scan electrodes and the address electrodes, and thereby 
cause the facing discharge. In the third reset step, a ?fth 
voltage is applied betWeen the scan electrodes and the 
address electrodes, and thereby remove Wall-charges accu 
mulated by the facing discharge, said ?fth voltage has an 
opposite polarity to said ?rst voltage and loWer than said ?rst 
voltage. Also, the third reset step is shorter than the ?rst and 
second reset steps. And, the third reset step is repeated. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above objects and advantages of the present invention 
Will become more apparent by describing in detail a pre 
ferred embodiment thereof With reference to the attached 
draWings in Which: 

FIG. 1 is a diagram of a typical electrode pattern of a 
surface discharge plasma display panel; 
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4 
FIG. 2 is a schematic sectional vieW of a pixel of the 

pattern of FIG. 1; 
FIG. 3 is a diagram of voltage Waveforms applied to elec 

trodes according to a plasma display panel driving method 
based on a prior art. 

FIG. 4 is a diagram of voltage Waveforms applied to elec 
trodes according to a plasma display panel driving method 
based on an embodiment of the present invention. 

FIG. 5 is a diagram of the state of a selected pixel during a 
last sustaining discharge interval (OiP) of FIG. 4; 

FIG. 6A is a diagram of the state of a unit pixel in a ?rst 
reset interval (AiB) of FIG. 4; 

FIG. 6B is a diagram of the state of a unit pixel during a 
second reset interval (CiD) of FIG. 4; and 

FIG. 6C is a of shoWing the state of a unit pixel in a third 
reset interval (EiF) of FIG. 4. 

FIG. 7 is a of shoWing the state of a pixel selected during 
an address interval (GiK) of FIG. 4. 

FIG. 8A is a of shoWing the state of a pixel selected during 
a ?rst sustaining discharge interval (KiL) of FIG. 4 

FIG. 8B is a of shoWing the state of a pixel selected during 
a second sustaining discharge interval (MiN) of FIG. 4 

FIG. 9 is a of shoWing voltage Waveforms applied to elec 
trodes according to a plasma display panel driving method 
based on the other embodiment of the present invention. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

FIG. 4 is a illustration of the voltage Waveforms applied to 
electrodes according to a plasma display panel driving 
method based on an embodiment of the present invention. In 
the reset interval (AiG), a ?rst voltage VW is applied 
betWeen the scan electrodes Y1, Y2, . . . ,Yn and the address 

electrodes Am to accumulate Wall charges in the respective 
pixel by a facing discharge, and the Wall-charges accumu 
lated by the facing discharge are removed. In the address 
interval (GiK), a second voltage Va+Vk+Vy is applied 
betWeen a corresponding scan electrodes Y1, Y2, . . . ,Yn 

and selected address electrodes Am so that a facing dis 
charge occurs, to form Wall-charges in the selected pixels. In 
the sustaining discharge interval (KiQ), a third altemating 
current voltage Vs+Vk is applied betWeen the scan elec 
trodes Y1, Y2, . . . ,Yn and the common electrodes X so that 

a surface discharge occurs in the selected pixels. 

In the reset interval (AiG) of this embodiment, the Wall 
charges to be removed are accumulated by the facing dis 
charge. Accodingly, the light of relatively loW brightness is 
emitted from the pixels unselected in each sub-?eld. Also, 
there are residual Wall charges on the address electrodes Am 
in the reset interval (AiG), and thereby the second voltage 
Va+Vk+Vy applied in the address interval (GiK) can be 
loWered. 

Three steps are sequentially performed in the reset inter 
val (AiG). In the ?rst reset step (interval AiB), a fourth 
voltage Vs+Vk is applied betWeen the scan electrodes Y1, 
Y2, . . . , Yn and the common electrodes X, and thereby 

remove remnant Wall-charges from a previous sub-?eld, the 
fourth voltage Vs+Vk has an opposite polarity to a voltage 
applied last in the sustained discharging interval (KiQ). In 
the second reset step (interval CiD), the ?rst voltage VW is 
applied betWeen the scan electrodes Y1, Y2, . . . ,Yn and the 
address electrodes Am, and thereby cause the facing dis 
charge. In the third reset step (interval EiF), a ?fth voltage 
Vk is applied betWeen the scan electrodes Y1, Y2, . . . ,Yn 
and the address electrodes Am, and thereby remove Wall 
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charges accumulated by the facing discharge, the ?fth volt 
age Vk has an opposite polarity to the ?rst voltage Vw and 
lower than the ?rst voltage Vw. The third reset interval (EiF) 
is shorter than the ?rst (AiB) and second (CiD) reset inter 
vals. Also, the third reset step (interval EiF) is repeated. 
A driving method of FIG. 4 is adopted for the case that 0V, 

a negative(—) voltage —Vk of a relatively high level, for 
example, —l40V, and a positive(+) voltage Vs of a relatively 
low level, for example, 40V, are applied to address elec 
trodes Am, common electrodes X, and scan electrodes Y1, 
Y2, . . . ,Yn, respectively. Here, negative(—) wall-charges are 
accumulated under the scan electrodes 231, 232 of a selected 
pixel, and positive(+) wall-charges are accumulated under 
the common electrodes 241, 242, as shown in FIG. 5. Refer 
ence numerals of FIG. 5 which are the same as those of FIG. 

2 indicate identical elements. Meanwhile, wall-charges are 
not accumulated in unselected pixel regions. 

In the ?rst reset interval (AiB), 0V, a pulse of the positive 
(+) voltage Vs, and a pulse of the negative(—) voltage —Vk 
are applied to the address electrodes Am, the common elec 
trodes X, and the scan electrodes Y1, Y2, . . . ,Yn, respec 
tively. That is, in a state in which the voltage of the address 
electrodes Am is maintained at 0V, a voltage applied 
between the common electrodes X and the scan electrodes 
Y1, Y2, . . . ,Yn is a negative voltage Vs+Vk of the voltage 
—(Vs+Vk) of a ?nal sustaining discharge interval of a previ 
ous sub-?eld. Accordingly, the wall-charges in the pixels 
selected in a previous sub-?eld are removed. Also, as shown 
in FIG. 6A, positive(+) wall-charges are accumulated in a 
protective layer 26 under each of the scan electrodes 231, 
232 of the pixel selected in the previous sub-?eld, and 
negative(—) wall-charges are accumulated in the protective 
layer 26 under the common electrodes 241, 242. Reference 
numerals of FIG. 6A which are the same as those of FIG. 2 
indicate identical elements. Meanwhile, wall-charges are not 
accumulated in a pixel region not selected from the previous 
sub-?eld. 

In the second reset interval (CiD), 0V, a pulse of the 
positive(+) voltage Vs, and a pulse of the positive(+) voltage 
Vw for facing discharge, for example, 180 V, are applied to 
the address electrodes Am, the common electrodes X, and 
the scan electrodes Y1,Y2, . . . ,Yn, respectively. That is, the 
relatively high voltage Vw is applied between the address 
electrodes Am and the scan electrodes Y1, Y2, . . . , Yn. 

Accordingly, a facing discharge occurs between the address 
electrodes Am of pixels where wall-charges are accumulated 
in the ?rst reset interval (AiB), that is, the pixels selected 
from the previous sub-?eld, and the scan electrodes Y1, 
Y2, . . . ,Yn. Meanwhile, a facing discharge does not occur 
between the address electrodes Am of pixels where wall 
charges are not accumulated in the ?rst reset interval (AiB), 
that is, the pixels not selected from the previous sub?eld, and 
the scan electrodes Y1, Y2, . . . ,Yn. As shown in FIG. 6B, 
negative(—) wall-charges are accumulated in the protective 
layer 26 under the scan electrodes 231, 232 of each pixel 
selected from the previous sub-?eld, and the positive(+) 
wall-charges are accumulated in a luminescent material 22 
of the address electrodes Am. Here, positive(+) wall-charges 
are accumulated in the protective layer 26 under the com 
mon electrodes 241, 242. Reference numerals of FIG. 6B 
which are the same as those of FIG. 2 indicate identical 
elements. Meanwhile, wall-charges are not accumulated in a 
pixel region not selected from the previous sub-?eld. 

In the third reset interval (EiF), 0 V is applied to the 
address electrodes Am and the common electrodes X, and a 
pulse of the negative(—) voltage —Vk is applied to the scan 
electrodes Y1, Y2, . . . ,Yn. The operation of the third reset 
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6 
interval is performed relatively quickly, so that the pulse 
width of the negative(—) voltage —Vk applied to the scan 
electrodes Y1,Y2, . . . ,Yn, is relatively short. As shown in 
FIG. 4, the operation of the third reset interval (EiF) is 
sequentially performed again. Accordingly, as shown in FIG. 
6C, the wall-charges of the pixels selected from the previous 
sub-?eld are removed. Nevertheless, there are residual wall 
charges on the address electrodes Am in the reset interval 
(AiG), and thereby the second voltage Va+Vk+Vy applied 
in the address interval (GiK) can be lowered. Reference 
numerals of FIG. 6C which are the same as those of FIG. 2 
indicate identical elements. 

In the address period (GiK), in a state in which a pulse of 
the positive(+) voltage Vs is then applied to the common 
electrodes X, scan pulses of the negative voltage —Vk-Vy 
higher than the negative(—) voltage —Vk, for example, 
—180V, are sequentially applied to each of the scan elec 
trodes Y1, Y2, . . . ,Yn. When the scan pulse is not applied, a 
negative voltage —Vp lower than the negative(—) voltage 
—Vk, is applied. When an address voltage Va, for example, 
80V, is applied to an address electrode Am selected while the 
scan pulse is applied to one of the corresponding scan elec 
trodes Y1,Y2, . . . , orYn, for example, GiH interval for the 
scan electrode Y1, facing discharge occurs in a correspond 
ing pixel. This is because a voltage for facing discharge 
Vk+Vy+Va, for example, 260V, is applied between the cor 
responding scan electrode Y1, Y2, . . . , or Yn and a selected 

address electrode Am. Here, the negative voltage —Vk-Vy 
higher than the negative voltage —Vk is applied to each of the 
scan electrodes Y1, Y2, . . . ,Yn, to thereby relatively lower 
the address voltage Va. When the negative voltage —Vp is 
applied when the facing discharge occurs, the facing dis 
charge ceases. As shown in FIG. 7, positive(+) wall-charges 
are accumulated under the scan electrodes 231, 232 of a 
selected pixel. Reference numerals of FIG. 7 which are the 
same as those of FIG. 2 indicate identical elements. 

In the ?rst sustaining discharge interval (KiL), 0 V is 
applied to the address electrodes Am, a pulse of the negative 
(—) voltage —Vk is applied to the common electrodes X, and 
a pulse of the positive(+) voltage Vs is applied to scan elec 
trodes Y1, Y2, . . . , Yn. And thereby, surface discharges 

occur in the selected pixels. As shown in FIG. 8A, negative 
(—) wall-charges are accumulated under scan electrodes 231, 
232 of the selected pixel, and positive(+) wall-charges are 
accumulated under the common electrodes 241, 242. Refer 
ence numerals of FIG. 8A which are the same as those of 
FIG. 2 indicate identical elements. When a surface discharge 
occurs in the selected pixel, plasma is formed in a gas layer 
of a corresponding region, and a luminescent material 22 is 
excited by a UV-ray, to emit light. 

In the second sustaining discharge interval, 0 V is applied 
to the address electrodes Am, a pulse of the positive(+) volt 
age Vs is applied to the common electrodes X, and a negative 
(—) voltage —Vk is applied to the scan electrodes Y1, 
Y2, . . . ,Yn. And thereby, surface discharges occur in the 

selected pixels. As shown in FIG. 8B, positive(+) wall 
charges are accumulated under the scan electrodes 231, 232 
of the selected pixel, and negative(—) wall-charges are accu 
mulated under the common electrodes 241, 242. Reference 
numerals of FIG. 8B which are the same as those of FIG. 2 
indicate identical elements, when a surface discharge occurs 
in the selected pixel, plasma is formed in a gas layer of a 
corresponding region, and the luminescent material 22 is 
excited by a UV-ray, to thereby emit light. The operations of 
the ?rst and second sustaining discharge steps (interval 
KiN) are repeated during a predetermined sustaining dis 
charge interval (KiQ), to maintain illumination of the 
selected pixel. 
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FIG. 9 shows voltage Waveforms applied to electrodes 
according to a plasma display panel driving method based on 
the other embodiment of the present invention. Comparing 
FIG. 9 to FIG. 4, the voltage Waveform applied to the com 
mon electrodes X is changed in the reset interval (AiG). The 
operation in the address and sustaining discharge interval 
(GQ) is same as that described above. So, referring to FIG. 
9, the operation in only the reset interval (AiG) Will be 
explained. 

In the ?rst reset interval (AiB), 0 V is applied to the 
Address electrodes Am and the common electrodes X, and a 
pulse of the negative(—) voltage —Vk are applied to the scan 
electrodes Y1,Y2, . . . ,Yn. Accordingly, the Wall-charges in 
the pixels selected in a previous sub-?eld are removed. Also, 
as shoWn in FIG. 6A, positive(+) Wall-charges are accumu 
lated in a protective layer 26 under each of the scan elec 
trodes 231, 232 of the pixel selected in the previous sub 
?eld, and negative(—) Wall-charges are accumulated in the 
protective layer 26 under the common electrodes 241, 242. 
MeanWhile, Wall-charges are not accumulated in a pixel 
region not selected from the previous sub-?eld. 

In an additional reset interval (BiC), 0 V, a pulse of the 
positive(+) voltage +Vs, and a pulse of the negative(—) volt 
age —Vk are applied to the address electrodes Am, the scan 
electrodes Y1, Y2, . . . ,Yn, and the common electrodes X, 
respectively. Accordingly, the Wall-charges accumulated in 
the ?rst reset interval (AiB) are removed. 

In the second reset interval (CiD), 0V is applied to the 
address electrodes Am and the common electrodes X, and a 
a pulse of the positive(+) voltage VW for facing discharge, 
for example, 180 V, are applied to the scan electrodes Y1, 
Y2, . . . ,Yn. Accordingly, a facing discharge occurs betWeen 
the address electrodes Am of pixels Where Wall-charges are 
accumulated in the ?rst reset interval (AiB), that is, the 
pixels selected from the previous sub-?eld, and the scan 
electrodes Y1, Y2, . . . ,Yn. MeanWhile, a facing discharge 
does not occur betWeen the address electrodes Am of pixels 
Where Wall-charges are not accumulated in the ?rst reset 
interval (AiB), that is, the pixels not selected from the pre 
vious sub-?eld, and the scan electrodes Y1, Y2, . . . ,Yn. As 
shoWn in FIG. 6B, negative(—) Wall-charges are accumulated 
in the protective layer 26 under the scan electrodes 231, 232 
of each pixel selected from the previous sub-?eld, and the 
positive(+) Wall-charges are accumulated in a luminescent 
material 22 of the address electrodes Am. Here, positive(+) 
Wall-charges are accumulated in the protective layer 26 
under the common electrodes 241, 242. MeanWhile, Wall 
charges are not accumulated in a pixel region not selected 
from the previous sub-?eld. 

In the third reset interval (EiF), 0 V is applied to the 
address electrodes Am and the common electrodes X, and a 
pulse of the negative(—) voltage —Vk is applied to the scan 
electrodes Y1, Y2, . . . ,Yn. The operation of the third reset 
interval is performed relatively quickly, so that the pulse 
Width of the negative(—) voltage —Vk applied to the scan 
electrodes Y1, Y2, . . . ,Yn, is relatively short. The operation 
of the third reset interval (EiF) is sequentially performed 
again. Accordingly, as shoWn in FIG. 6C, the Wall-charges of 
the pixels selected from the previous sub-?eld are removed. 
Also, the additional reset interval (BiC) is repeated after the 
third reset interval (EiF), and thereby, most of the remnant 
Wall charges can be removed. Nevertheless, there are 
residual Wall charges on the address electrodes Am in the 
reset interval (AiG), and thereby the second voltage 
Va+Vk+Vy applied in the address interval (GiK) can be 
loWered. 

Industrial Applicability 
As described above, according to a driving method of a 

surface discharge type alternating current plasma display 
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8 
panel of the present invention, the Wall charges to be 
removed are accumulated by the facing discharge in the reset 
step. Accodingly, the light of relatively loW brightness is 
emitted from the pixels unselected in each sub-?eld, to 
thereby increase the contrast of the display screen. Also, 
there are residual Wall charges on only the address electrodes 
after the reset step, and thereby the voltage applied in the 
address interval can be loWered. 
The present invention is not limited to the illustrated 

embodiment and many changes and modi?cations can be 
made Within the scope of the invention by a person skilled in 
the art. 
What is claimed is: 
[1. A method of driving a surface discharge plasma dis 

play panel having a ?rst substrate and a second substrate 
space apart and facing each other, and common electrodes, 
scan electrodes, and address electrodes arranged betWeen 
said ?rst and second substrates, said common electrodes 
being arranged in parallel With said scan electrodes, said 
address electrodes being arranged orthogonal to said com 
mon electrodes and said scan electrodes to form respective 
intersections Which each de?ne a corresponding pixel, com 
prising: 

a resetting step of applying a ?rst voltage betWeen the 
scan electrodes and the address electrodes to accumu 
late Wall charges in the respective pixel by a facing 
discharge betWeen the scan and address electrodes, and 
removing the Wall-charges accumulated by the facing 
discharge; 

an addressing step of applying a second voltage betWeen a 
corresponding scan electrodes and selected address 
electrodes so that a facing discharge occurs, to form 
Wall-charges in the selected pixels; and 

a sustained discharging step of applying a third 
altemating-current voltage betWeen the scan electrodes 
and the common electrodes so that a surface discharge 
occurs in the selected pixels.] 

2. A method of driving a surface discharge plasma display 
panel having a ?rst substrate and a second substrate space 
apart and facing each other, and common electrodes, scan 
electrodes, and address electrodes arranged betWeen said 
?rst and second substrates, said common electrodes being 
arranged in parallel With said scan electrodes, said address 
electrodes being arranged orthogonal to said common elec 
trodes and said scan electrodes to form respective intersec 
tions Which each de?ne a corresponding pixel, comprising: 

a resetting step of applying a ?rst voltage betWeen the 
scan electrodes and the address electrodes to accumu 
late Wall charges in the respective pixel by a facing 
discharge, and removing the Wall-charges accumulated 
by the facing discharge; 

an addressing step of applying a second voltage betWeen a 
corresponding scan electrodes and selected address 
electrodes so that a facing discharge occurs, to form 
Wall-charges in the selected pixels; and 

a sustained discharging step of applying a third 
altemating-current voltage betWeen the scan electrodes 
and the common electrodes so that a surface discharge 
occurs in the selected pixels; 
Wherein the resetting step includes: 

a ?rst resetting step of applying a fourth voltage betWeen 
the scan electrodes and the common electrodes, and 
thereby remove remnant Wall-charge from a previous 
sub-?eld, said fourth voltage has an opposite polarity to 
a voltage applied last in the sustained discharging step; 
a second resetting step of applying said ?rst voltage 
betWeen the scan electrodes and the address 
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electrodes, and thereby cause the facing discharge in 
the respective pixel selected from a previous sub 
?eld; and 

a third resetting step of applying a ?fth voltage betWeen 
the scan electrodes and the address electrodes, and 
thereby remove Wall-charges accumulated by the 
facing discharge, said ?fth voltage has an opposite 
polarity to said ?rst voltage and loWer than said ?rst 
voltage. 

3. The driving method of claim 2, Wherein said third reset 
ting step is shorter than said ?rst and second resetting steps. 

4. The driving method of claim 3, Wherein said third reset 
ting step is repeated. 

5. A method of driving a plasma display panel that 
includes a first substrate and a second substrate spaced 
apart and facing each other, and common electrodes, scan 
electrodes, and address electrodes arranged between the 
first substrate and the second substrate, the method compris 
ing: 

resetting the plasma display panel by: 
applying a fourth voltage between the scan electrodes 
and the common electrodes, said fourth voltage hav 
ing an oppositepolarity to a voltage applied last in a 
sustained discharging step and thereby remove rem 
nant wall-charge from a previous sub-?eld; 
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applying a first voltage between the scan electrodes and 

the address electrodes; and 
applying a fifth voltage between the scan electrodes and 

the address electrodes, said ?fth voltage having an 
opposite polarity to said?rst voltage; 

addressing the plasma display panel by applying a second 
voltage between corresponding scan electrodes and 
selected address electrodes; and 

causing sustained discharge in the plasma display panel 
by applying a third alternating-current voltage between 
the scan electrodes and the common electrodes. 

6. The method of claim 5, wherein said?fth voltage is 
lower than said first voltage. 

7. The method ofclaim 5, wherein said applying a?fth 
voltage is repeated. 

8. The method of claim 5, wherein said?rst voltage is 
greater than said third voltage. 

9. The method of claim 5, wherein the method is per 
formed in order 


