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(54) Plasma display aparatus and method of driving the same

(57) In a plasma display apparatus, the magnitudes
of reset pulses are controlled or the widths of scan pulses
in units of sub-fields, thereby improving contrast, pre-
venting driving margins from deteriorating, stabilizing dis-
charges and improving brightness. The weighted sub-
fields need not be arranged in progressive orders of
weight, but may be randomly arranged.
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Description

[0001] This invention relates to a plasma display ap-
paratus and a method of driving the same.
[0002] A plasma display apparatus comprises a plas-
ma display panel (PDP) in which a barrier rib formed be-
tween a top surface substrate and a bottom surface sub-
strate forms a unit cell. A main discharge gas such as
Ne, He, and Ne+He and an inert gas comprising a small
amount of xenon are filled in each cell. When a discharge
is generated by a high frequency voltage, the inert gas
generates vacuum ultraviolet (UV) radiation which caus-
es a phosphor formed between the barrier ribs to emit
light so as to realize an image.
[0003] FIG. 1 illustrates the structure of a common
PDP.
[0004] As illustrated in FIG. 1, a PDP has a top surface
substrate 100, obtained by arranging a plurality of pairs
of electrodes formed of scan electrodes 102 and sustain
electrodes 103 that make pairs on a top surface glass
101 that is a display surface on which images are dis-
played, and a bottom surface substrate 110, obtained by
arranging a plurality of address electrodes 113 on a bot-
tom surface glass 111 that forms the back surface to
intersect the plurality of pairs of sustain electrodes, are
combined with each other to run parallel to each other
by a uniform distance.
[0005] The top surface substrate 100 comprises the
scan electrodes 102 and the sustain electrodes 103 for
discharging each other in one discharge cell to sustain
emission of the cell, that is, the scan electrodes 102 and
the sustain electrodes 103 that comprise transparent
electrodes a formed of transparent indium tin oxide (ITO)
and bus electrodes b formed of metal and that make
pairs. The scan electrodes 102 and the sustain elec-
trodes 103 are covered with one or more dielectric layers
104 for restricting the discharge current of the scan elec-
trodes 102 and the sustain electrodes 103 to insulate the
pairs of electrodes from each other. A protective layer
105 on which MgO is deposited is formed on the entire
surface of the dielectric layer 104 to facilitate discharge.
[0006] Stripe type (or well type) barrier ribs 112 for
forming a plurality of discharge spaces, that is, discharge
cells, are arranged on the bottom surface substrate 110
to run parallel to each other. Also, the plurality of address
electrodes 113 that perform address discharge to gen-
erate vacuum UV radiation are arranged to run parallel
with respect to the barrier ribs 112. The bottom surface
substrate 110 is coated with the R, G and B phosphors
114 that emit visible rays to display images during the
address discharge. A lower dielectric layer 115 for pro-
tecting the address electrodes 113 is formed between
the address electrodes 113 and the phosphors 114.
[0007] FIG. 2 illustrates the structure in which the elec-
trodes are arranged in the conventional PDP.
[0008] As illustrated in FIG. 2, in the conventional plas-
ma display panel 200, the scan electrodes Y1 to Yn and
the sustain electrodes Z1 to Zn are arranged to run par-

allel to each other and the address electrodes X1 to Xm
are formed to intersect the scan electrodes Y1 to Yn and
the sustain electrodes Z1 to Zn.
[0009] A predetermined driving signal is applied to
each of the electrodes of the PDP 200 arranged as de-
scribed above to realize an image.
[0010] A method of realizing gray levels of the conven-
tional PDP of the above structure will be described with
reference to FIG. 3.
[0011] As illustrated in FIG. 3, according to the method
of realizing the gray levels of the conventional PDP, one
frame period is divided into a plurality of sub-fields, each
having a different light-emission times, and each sub-
field is divided into a reset period RPD for initializing all
of the cells, an address period APD for selecting a cell
to be discharged, and a sustain period SPD for realizing
gray levels in accordance with the number of discharge
times. For example, when an image is to be displayed
by 256 gray levels, a frame period (16.67ms) correspond-
ing to 1/60 second is divided into eight sub-fields SF1 to
SF8 as illustrated in FIG. 2 and each of the eight sub-
fields SF1 to SF8 is divided into the reset period, the
address period, and the sustain period.
[0012] The reset period and the address period are the
same in each of the sub-fields. The address discharge
for selecting the cell to be discharged is generated by
creating a difference in voltage between the address
electrodes and the transparent electrodes that are the
scan electrodes. The sustain period in each sub-field in-
creases in the ratio of 2n (n=0. 1. 2. 3. 4. 5. 6, and 7). As
described above, since the sustain period varies with
each sub-field, it is possible to realize gray levels of an
image by controlling the sustain period of each sub-field,
that is, the number of times a sustain discharge occurs.
Driving waveforms in accordance with such a method of
driving the PDP will be described with reference to FIG. 4.
[0013] FIG. 4 illustrates driving waveforms in accord-
ance with the method of driving the conventional PDP.
As illustrated in FIG. 4, the PDP is driven such that each
sub-field is divided into a reset period for initializing all of
the cells, an address period for selecting a cell to be dis-
charged, a sustain period for sustaining the discharge of
the selected cell, and an erase period for erasing wall
charges in the discharged cell.
[0014] In the set up period of the reset period, a rising
ramp waveform Ramp-up is simultaneously applied to all
of the scan electrodes. A dark discharge is generated in
the discharge cells of the entire screen due to the rising
ramp waveform. Positive wall charges are accumulated
on the address electrodes and the sustain electrodes and
negative wall charges are accumulated on the scan elec-
trodes due to the set up discharge.
[0015] In the set down period of the reset period, after
the rising ramp waveform is supplied, a falling ramp
waveform Ramp-down that starts to fall from a positive
voltage lower than the peak voltage of the rising ramp
waveform and to thus falls to a specific voltage level no
more than a ground GND level voltage generates a weak
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erase discharge in the cells to erase the wall charges
excessively formed in the scan electrodes. Wall charges
in an amount that can stably generate the address dis-
charge uniformly reside in the cells due to the set down
discharge.
[0016] In the address period, a negative scan pulse is
sequentially applied to the scan electrodes and, at the
same time, a positive data pulse is applied to the address
electrodes in synchronization with the scan pulse. When
the difference in voltage between the scan pulse and the
data pulse is added to the wall voltage generated in the
reset period, the address discharge is generated in the
discharge cell to which the data pulse is applied. Wall
charges in an amount that can generate a discharge
when the sustain voltage Vs is applied are formed in the
cells selected by the address discharge. A positive bias
voltage Vz is supplied to the sustain electrodes in the set
down period and the address period so that the difference
in voltage between the scan electrodes and the sustain
electrodes is reduced to prevent erroneous discharge
from being generated between the scan electrodes and
the sustain electrodes.
[0017] In the sustain period, sustain pulses sus are
alternately applied to the scan electrodes and the sustain
electrodes. In the cells selected by the address dis-
charge, the wall voltage in the cells is added to the sustain
pulse so that the sustain discharge, that is, display dis-
charge is generated between the scan electrodes and
the sustain electrodes whenever each sustain pulse is
applied.
[0018] After the sustain discharge has completed, a
voltage of an erase ramp waveform Ramp-ers having a
small pulse width and a low voltage level is supplied to
the sustain electrodes in the erase period to erase the
wall charges that reside in the cells of the entire screen.
[0019] In the conventional driving waveforms, the
magnitudes of the reset pulses of all of the sub-fields are
the same.
[0020] The magnitude of the reset pulses in the con-
ventional driving waveforms will be described with refer-
ence to FIG. 5.
[0021] FIG. 5 illustrates reset pulses in a driving wave-
form in accordance with the method of driving the con-
ventional PDP of FIG. 4 in detail.
[0022] As illustrated in FIG. 5, in the driving waveform
in accordance with the method of driving the conventional
PDP, the magnitudes of the reset pulses of all of the sub-
fields are the same.
[0023] For example, as illustrated in FIG. 5, in the con-
ventional driving waveform, in the reset pulse applied to
the scan electrodes in the reset period of each subfield,
the rising ramp rises from a predetermined positive volt-
age, for example, the sustain voltage Vs to a set up volt-
age Vsetup with a predetermined slope and then, falls to
the predetermined positive voltage.
[0024] According to the method of driving the conven-
tional PDP in which the reset pulses of the same magni-
tude are applied in all of the sub-fields, it is possible to

sufficiently initialize the discharge cells of the PDP in the
reset period so that a driving margin is relatively high.
However, according to the conventional driving wave-
form, in the reset periods of all of the sub-fields, relatively
strong discharge is generated due to the relatively high
set up voltage Vsetup.
[0025] Therefore, the magnitude of the unnecessary
discharge that does not contribute to display of an image
increases, thereby causing a deterioration in contrast.
[0026] Unlike the above-described example, accord-
ing to the conventional art, the reset pulses are not ap-
plied in the reset periods of all of the sub-fields of one
frame as described above, and the reset pulses are ap-
plied only in one or more sub-field selected from one
frame to improve the contrast characteristic. For exam-
ple, sub-fields of a selective writing method and sub-
fields of a selective erasing method are comprised in one
frame to realize an image.
[0027] A method of driving a PDP in which the sub-
fields of the selective writing method and the sub-fields
of the selective erasing method are used will be described
with reference to FIG. 6.
[0028] FIG. 6 illustrates a method of driving a PDP in
which selective writing sub-fields and selective erasing
sub-fields are comprised. As illustrated in FIG. 6, one
frame comprises selective writing sub-fields WSF each
comprising one or more sub-field and selective erasing
sub-fields ESF each comprising one or more sub-field.
[0029] The selective writing sub-fields WSF comprise
m (m is a positive integer larger than 0) sub-fields SF1
to SFm. Each of the first to m-1th sub-fields SF1 to SFm-
1 excluding the mth sub-field SFm is divided into a reset
period for uniformly forming positive wall charges in the
cells of the entire screen, a selective writing address pe-
riod (hereinafter, referred to as a writing address period)
for selecting on-cells using writing discharge, a sustain
period for generating sustain discharge in the selected
on-cells, and an erasing period for erasing the wall charg-
es in the cells after the sustain discharge.
[0030] The mth sub-field SFm that is the last sub-field
of the selective writing sub-fields WSF is divided into the
reset period, the writing address period, and the sustain
period. The reset period, the writing address period, and
the erasing period are the same in each of the sub-fields
SF1 to SFm of the selective writing sub-fields WSF, a
previously set brightness brightness weight value may
be the same or vary in the sustain period.
[0031] The selective erasing sub-fields ESF comprise
n-m (n is a positive integer larger than m) sub-fields
SFm+1 to SFn. Each of the m+1th to nth sub-fields
SFm+1 to SFn is divided into a selective erasing address
period (hereinafter, referred to as an erasing address pe-
riod) for selecting off-cells using an erasing discharge
and a sustain period for generating sustain discharge in
the on-cells. In each of the sub-fields SFm+1 to SFn of
the selective erasing sub-fields ESF, the erasing address
period is the same and the sustain period may be .the
same or vary in accordance with a brightness relative
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ratio.
[0032] According to the method of driving the PDP il-
lustrated in FIG. 6, m sub-fields are driven by the selective
writing method and the n-m sub-fields are driven by the
selective erasing method so that it is possible to reduce
the address period. That is, one frame comprises the
selective erasing sub-fields having a short scan pulse so
that it is possible to secure enough sustain period.
[0033] The reset pulse in each sub-field in accordance
with the method of driving the PDP in which the selective
writing sub-fields and the selective erasing sub-fields are
comprised in one frame as illustrated in FIG. 6 will be
described in detail with reference to FIG. 7.
[0034] FIG. 7 illustrates the magnitudes of the reset
pulses applied to the scan electrodes in the reset periods
in accordance with the method of driving the PDP of FIG.
6.
[0035] As illustrated in FIG. 7, according to the method
of driving the PDP in which the selective writing sub-fields
and the selective erasing sub-fields are comprised in one
frame as illustrated in FIG. 6, the reset period is provided
only in the selective writing sub-fields to apply the reset
pulse.
[0036] For example, when it is assumed that the first
sub-field is the selective writing sub-field and the remain-
ing sub-fields, that is, the second to nth sub-fields are
the selective erasing sub-fields, the reset pulse is applied
only in the first sub-field that is the selective writing sub-
field and the reset pulse is not applied in the other sub-
fields. Therefore, the magnitude of the unnecessary dis-
charge that does not contribute to display of an image
decreases so that contrast improves.
[0037] However, according to such a driving method,
it is difficult to sufficiently initialize the discharge cells of
the PDP compared with the conventional driving method
in which the reset pulse is applied in the reset periods of
all of the sub-fields so that the driving margin is reduced.
[0038] The scan pulses applied to the scan electrodes
in the address period in the driving waveforms of FIG. 4
will be described in detail with reference to FIG. 8.
[0039] FIG. 8 illustrates the scan pulses applied to the
scan electrodes in the address period in the conventional
driving waveforms in detail.
[0040] As illustrated in FIG. 8, in the conventional driv-
ing waveforms, the scan pulses are sequentially applied
to the scan electrodes in the order where the scan elec-
trodes Y1 to Yn are arranged. For example, as illustrated
in FIG. 8, a scan pulse is first applied to the scan electrode
Y1 that comes first on the PDP and then, another scan
pulse is applied to the scan electrode Y2 that comes next
to the scan electrode Y1.
[0041] The widths of the scan pulses applied to the
scan electrodes Y1 to Yn are the same. The widths of
the scan pulses will be described with reference to FIG. 9.
[0042] FIG. 9 illustrates the widths of the scan pulses
applied to the scan electrodes in the address period in
the conventional driving waveforms.
[0043] As illustrated in FIG. 9, in the driving waveforms

in accordance with the method of driving the conventional
PDP, the widths of the scan pulses applied to the scan
electrodes Y1 to Yn are the same. For example, when it
is assumed that the width of the scan pulse applied to
the scan electrode Y1 is W as illustrated in FIG. 9, the
width of the scan pulse applied to the scan electrode Y2
is also W and the width of the scan pulse applied to the
scan electrode Yn is also W.
[0044] As described above, when the width of the scan
pulse applied to the scan electrode Y1 that comes first
on the PDP and the width of the scan pulse applied to
the scan electrode Yn that comes last on the PDP are
the same as illustrated in FIG. 2, the address discharge
becomes unstable in the scan electrode Yn that comes
last. The reason why the address discharge becomes
unstable in the scan electrode Yn will be described as
follows.
[0045] In the structure in which the electrodes are ar-
ranged as illustrated in FIG. 2, since the scan electrode
Y1 is scanned first, the address discharge is generated
by the scan electrode Y1 within a short time after the
reset discharge generated in the reset period. Since the
scan electrode Yn is scanned last, the address discharge
is generated by the scan electrode Yn after a long time
after the reset discharge generated in the reset period.
[0046] Immediately after the reset discharge, a plural-
ity of priming particles generated by the reset discharge
exist in the discharge cell. The number of priming parti-
cles is reduced in the discharge cell as time lapses.
Therefore, in the case of the scan electrode Yn that is
scanned last as described above so that the address
discharge is generated after a long time after the reset
discharge, the number of priming particles that exist in
the discharge cell is small so that the address discharge
becomes weak or, even worse, the address discharge is
not generated. As a result, the address discharge be-
comes unstable when the scan electrode Yn is scanned
last.
[0047] To solve the above problem, according to the
conventional art, the width of all of the scan pulses is set
to increase so that the address discharge stabilizes when
the scan electrode is scanned later such as the above-
described scan electrode Yn.
[0048] However, when the width of the scan pulses
increases, the address period increases. Therefore, the
sustain period that follows the address period decreases
and thus, the number of sustain pulses decreases so that
the brightness realized when the PDP is driven decreas-
es.
[0049] In the driving waveforms in accordance with the
method of driving the conventional PDP, the widths of
the scan pulses in all of the sub-fields are the same. The
driving waveforms will be described with reference to
FIG. 10.
[0050] FIG. 10 illustrates the widths of the scan pulses
applied to the scan electrodes in the sub-fields of one
frame in the conventional driving waveform.
[0051] As illustrated in FIG. 10, in the driving waveform
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in accordance with the method of driving the conventional
PDP, when it is assumed that one frame is composed of
eight sub-fields, the widths of the scan pulses in all of the
sub-fields, that is, the first to eighth sub-fields are the
same, that is, W.
[0052] As illustrated in FIG. 10, when one frame is di-
vided into a plurality of sub-fields, the brightness weight
values of the sub-fields are different from each other so
that the values of the realized gray levels are difference
from each other. For example, one frame is divided into
the sub-fields that have higher brightness weight values
to realize higher gray levels and the sub-fields that have
lower brightness weight values to realize lower gray lev-
els.
[0053] When the sub-field that realizes the higher gray
level, for example, the eighth sub-field of FIG. 10 has a
higher brightness weight value, the eighth sub-field is
frequently selected when the screen of the PDP is bright.
When the first sub-field has a lower brightness weight
value, the first sub-field is frequently selected when the
screen of the PDP is dark. That is, when the screen is
bright, the eighth sub-field that has a higher brightness
weight value is frequently selected but the first sub-field
is not likely to be selected.
[0054] Therefore, when the screen is bright, although
the width of the scan pulse in the first sub-field that has
a lower brightness weight value is small, all of the dis-
charges of the PDP are maintained stable. However, ac-
cording to the conventional art, since the widths of the
scan pulses of all of the sub-fields are the same in one
frame comprising the sub-fields that are selected with
different frequencies in accordance with difference in the
brightness of the screen, the address period increases
so that the sustain period that follows the address period
is reduced and that the number of sustain pulses is re-
duced. Therefore, the brightness of the PDP is reduced.
[0055] The present invention seeks to provide an im-
proved plasma display apparatus.
[0056] Embodiments of the invention can provide a
plasma display apparatus capable of controlling the mag-
nitudes of the reset pulses applied to scan electrodes in
the reset periods considering the gray level values of
sub-fields to prevent a driving margin from deteriorating
and to improve contrast characteristic and a method of
driving the same.
[0057] Embodiments of the invention can provide a
plasma display apparatus capable of controlling the
widths of the scan pulses applied to the scan electrodes
in the order of scanning to stabilize address discharge
and a method of driving the same.
[0058] Embodiments of the invention can provide a
plasma display apparatus capable of controlling the
widths of the scan pulses applied to the scan electrodes
in accordance with an average picture level (APL) so that
the address discharge is stably generated although an
address period is reduced and a method of driving the
same.
[0059] In accordance with a first aspect of the inven-

tion, a plasma display apparatus comprises a plasma
display panel comprising scan electrodes, a driver ar-
ranged to drive the electrodes, and a reset pulse control-
ler arranged to control the driver so as to control the mag-
nitudes of the reset pulses applied to the scan electrodes
in the reset periods of at least one sub-field among the
sub-fields of one frame in accordance with gray level val-
ues.
[0060] In accordance with another aspect of the inven-
tion, an apparatus for driving a plasma display panel com-
prises a driver arranged to drive the electrodes and a
reset pulse controller arranged to control the driver so as
to control the magnitudes of the reset pulses applied to
the scan electrodes in the reset periods of at least one
sub-fields among the sub-fields of one frame in accord-
ance with gray level values.
[0061] In accordance with another aspect of the inven-
tion, a plasma display panel comprises means to control
the magnitudes of the reset pulses applied to the scan
electrodes in the reset periods of at least one sub-fields
among the sub-fields of one frame in accordance with
gray level values.
[0062] In accordance with another aspect of the inven-
tion, a plasma display apparatus comprises a plurality of
scan electrodes and controller arranged to control the
magnitudes of the reset pulses applied to the scan elec-
trodes in the reset periods of at least one sub-fields
among the sub-fields of one frame in accordance with
gray level values.
[0063] In a plasma display apparatus, the driver may
control the magnitudes of the reset pulses applied to the
scan electrodes in the reset periods of at least one sub-
fields among the sub-fields of one frame in accordance
with gray level values.
[0064] In a method of driving a plasma display appa-
ratus, the magnitudes of the reset pulses applied to the
scan electrodes in the reset periods of at least one sub-
fields among the sub-fields of one frame may be control-
led in accordance with gray level values.
[0065] In accordance with another aspect of the inven-
tion, a plasma display apparatus comprises a plasma
display panel comprising scan electrodes, a driver ar-
ranged to drive the electrodes, and a reset pulse control-
ler arranged to control the driver to set the magnitudes
of the reset pulses applied to the scan electrodes in the
reset periods of low gray level sub-fields among the sub-
fields of one frame to be more than the magnitudes of
the reset pulses applied to the scan electrodes in the
reset periods of the remaining sub-fields.
[0066] In accordance with another aspect of the inven-
tion, an apparatus for driving a plasma display panel com-
prises a driver arranged to drive the electrodes and a
reset pulse controller arranged to control the driver so as
to set the magnitudes of the reset pulses applied to the
scan electrodes in the reset periods of low gray level sub-
fields among the sub-fields of one frame to be more than
the magnitudes of the reset pulses applied to the scan
electrodes in the reset periods of the remaining sub-

7 8 



EP 1 806 720 A2

6

5

10

15

20

25

30

35

40

45

50

55

fields.
[0067] In a plasma display panel according to the
present invention, the magnitudes of the reset pulses ap-
plied to the scan electrodes in the reset periods of the
low gray level sub-fields among the sub-fields of one
frame may be more than the magnitudes of the reset
pulses applied to the scan electrodes in the reset periods
of the remaining sub-fields.
[0068] In accordance with another aspect of the inven-
tion, a plasma display apparatus comprises a plurality of
scan electrodes and controller arranged to set the mag-
nitudes of the reset pulses applied to the scan electrodes
in the reset periods of the low gray level sub-fields among
the sub-fields of one frame to be more than the magni-
tudes of the reset pulses applied to the scan electrodes
in the reset periods of the remaining sub-fields.
[0069] The driver of a plasma display apparatus ac-
cording to the present invention may set the magnitudes
of the reset pulses applied to the scan electrodes in the
reset periods of low gray level sub-fields among the sub-
fields of one frame to be more than the magnitudes of
the reset pulses applied to the scan electrodes in the
reset periods of the remaining sub-fields.
[0070] In a method of driving a plasma display appa-
ratus according to the present invention, the magnitudes
of the reset pulses applied to the scan electrodes in the
reset periods of low gray level sub-fields among the sub-
fields of one frame may be larger than the magnitudes
of the reset pulses applied to the scan electrodes in the
reset periods of the remaining sub-fields.
[0071] In accordance with another aspect of the inven-
tion, a plasma display apparatus comprises a plasma
display panel comprising scan electrodes, a driver ar-
ranged to drive the electrodes, and a reset pulse control-
ler arranged to control the driver to set the magnitudes
of the reset pulses applied to the scan electrodes in the
reset periods of the high gray level sub-fields among the
sub-fields of one frame to be less than the magnitudes
of the reset pulses applied to the scan electrodes in the
reset periods of the remaining sub-fields.
[0072] In accordance with another aspect of the inven-
tion, an apparatus for driving a plasma display panel com-
prises a driver arranged to drive the electrodes and a
reset pulse controller arranged to control the driver so as
to set the magnitudes of the reset pulses applied to the
scan electrodes in the reset periods of high gray level
sub-fields among the sub-fields of one frame to be less
than the magnitudes of the reset pulses applied to the
scan electrodes in the reset periods of the remaining sub-
fields.
[0073] In a plasma display panel according to the
present invention, the magnitudes of the reset pulses ap-
plied to the scan electrodes in the reset periods of the
high gray level sub-fields among the sub-fields of one
frame may be less than the magnitudes of the reset puls-
es applied to the scan electrodes in the reset periods of
the remaining sub-fields.
[0074] In accordance with another aspect of the inven-

tion, a plasma display apparatus comprises a plurality of
scan electrodes and controller arranged to set the mag-
nitudes of the reset pulses applied to the scan electrodes
in the reset periods of high gray level sub-fields among
the sub-fields of one frame to be less than the magnitudes
of the reset pulses applied to the scan electrodes in the
reset periods of the remaining sub-fields.
[0075] The driver of a plasma display apparatus ac-
cording to the present invention may set the magnitudes
of the reset pulses applied to the scan electrodes in the
reset periods of high gray level sub-fields among the sub-
fields of one frame to be less than the magnitudes of the
reset pulses applied to the scan electrodes in the reset
periods of the remaining sub-fields.
[0076] In a method of driving a plasma display appa-
ratus according to the present invention, the magnitudes
of the reset pulses applied to the scan electrodes in the
reset periods of high gray level sub-fields among the sub-
fields of one frame may be less than the magnitudes of
the reset pulses applied to the scan electrodes in the
reset periods of the remaining sub-fields.
[0077] In accordance with another aspect of the inven-
tion, a plasma display apparatus comprises a plasma
display panel comprising scan electrodes, a driver ar-
ranged to drive the scan electrodes, and a scan pulse
controller arranged to control the driver to set the width
of the scan pulses applied to one or more scan electrode
group among a plurality of scan electrode groups com-
prising the one or more scan electrodes in one or more
sub-fields of one frame in the order of scanning to be
different from the width of the scan pulses applied to the
remaining scan electrode groups.
[0078] In accordance with another aspect of the inven-
tion, an apparatus for driving a plasma display panel com-
prises a driver arranged to drive the scan electrodes and
a scan pulse controller arranged to control the driver so
as to set the width of the scan pulses applied to one or
more scan electrode group among a plurality of scan
electrode groups comprising the one or more scan elec-
trodes in one or more sub-fields of one frame in the order
of scanning to be different from the width of the scan
pulses applied to the remaining scan electrode groups.
[0079] In a plasma display panel according to the
present invention, the width of the scan pulses applied
to one or more scan electrode group among a plurality
of scan electrode groups comprising the one or more
scan electrodes in one or more sub-fields of one frame
in the order of scanning may be different from the width
of the scan pulses applied to the remaining scan elec-
trode groups.
[0080] In a method of driving a plasma display appa-
ratus according to the present invention, the width of the
scan pulses applied to one or more scan electrode group
among a plurality of scan electrode groups comprising
the one or more scan electrodes in one or more sub-
fields of one frame in the order of scanning may be dif-
ferent from the width of the scan pulses applied to the
remaining scan electrode groups.

9 10 



EP 1 806 720 A2

7

5

10

15

20

25

30

35

40

45

50

55

[0081] In accordance with another aspect of the inven-
tion, a plasma display apparatus comprises a plasma
display panel comprising scan electrodes, a driver ar-
ranged to drive the scan electrodes, and a scan pulse
controller arranged to control the driver so as to control
the widths of the scan electrodes applied to the scan
electrodes in one or more sub-fields of one frame in ac-
cordance with an average picture level (APL).
[0082] In accordance with another aspect of the inven-
tion, an apparatus for driving a plasma display panel com-
prises a driver arranged to drive the scan electrodes and
a scan pulse controller arranged to control the driver so
as to control the widths of the scan pulses applied to the
scan electrodes in one or more sub-field of one frame in
accordance with an APL.
[0083] In a plasma display panel according to the
present invention, the widths of the scan pulses applied
to the scan electrodes may be controlled in one or more
sub-field of one frame in accordance with an APL.
[0084] In a method of driving a plasma display appa-
ratus according to the present invention, the widths of
the scan pulses applied to the scan electrodes may be
controlled in one or more sub-field of one frame in ac-
cordance with an APL.
[0085] The magnitude of the reset pulses may be larg-
er in the low gray level sub-fields that realize the low gray
levels and the magnitude of the reset pulses may be
smaller in the high gray level sub-fields that realize the
high gray levels in one frame so that it is possible to im-
prove the contrast characteristic and to prevent the driv-
ing margin from deteriorating.
[0086] The widths of the scan pulses applied to the
plurality of scan electrode groups each comprising one
or more scan electrode are controlled in one sub-field in
the order of scanning, may be varied such that the widths
of the scan pulses in the high gray level sub-fields are
increased when the APL is high, and the widths of the
scan pulses in the low gray level sub-fields are increased
when the APL is low so that it is possible to stabilize the
entire discharge of the PDP and to reduce the address
period. Therefore, the number of sustain pulses applied
in the sustain period can be increased so that it is possible
to improve the brightness realized when the PDP is driv-
en.
[0087] In accordance with another aspect of the inven-
tion, a plasma display apparatus comprises a plasma
display panel comprising scan electrodes, a driver driving
the scan electrodes, and a reset pulse controller control-
ling the driver to control the magnitudes of the reset puls-
es applied to the scan electrodes in the reset periods of
at least one sub-field among the sub-fields of one frame
in accordance with gray level values.
[0088] The magnitudes of the reset pulses may have
three or more different voltage values. The reset pulse
controller may increase the magnitudes of the reset puls-
es according to as the gray level values of the sub-fields
decreases.
[0089] The reset pulse controller may set the magni-

tude of at least one of the reset pulses to be more than
twice a sustain voltage.
[0090] The magnitudes of the reset pulses may be
more than twice the sustain voltage in the sub-fields from
the sub-field having the lowest number of sustain pulses
to the sub-field that comes fourth in the order where the
sub-field in which the number of sustain pulses supplied
in a sustain period is lowest comes first among the sub-
fields of the frame.
[0091] The magnitudes of the reset pulses may be
more than twice the sustain voltage in the sub-fields in
which a number of sustain pulses is equal to or less than
1/2 of the total number of sustain pulses of the sub-field
in which the highest number of sustain pulses are sup-
plied in a sustain period are supplied among the sub-
fields of the frame.
[0092] The magnitudes of the reset pulses may be
more than twice the sustain voltage in the sub-fields in
which a number of sustain pulses is equal to or less than
20% of the total number of sustain pulses of one frame
are supplied.
[0093] The reset pulse controller may set the magni-
tude of at least one of the reset pulses to be more than
the sustain voltage and less than twice the sustain volt-
age.
[0094] The magnitudes of the reset pulses may be
more than the sustain voltage and smaller than twice the
sustain voltage in the sub-fields from the sub-field having
the highest number of sustain pulses to the sub-field that
comes fourth in the order where the sub-field in which
the number of sustain pulses supplied in a sustain period
is highest comes first among the sub-fields of the frame.
[0095] The magnitudes of the reset pulses may be
more than the sustain voltage and less than twice the
sustain voltage in the sub-fields in which sustain pulses
is equal to or more than 1/2 of the total number of sustain
pulses of the sub-field in which the highest number of
sustain pulses are supplied in a sustain period are sup-
plied among the sub-fields of the frame.
[0096] The magnitudes of the reset pulses may be
more than the sustain voltage and less than twice the
sustain voltage in the sub-fields in which a number of
sustain pulses is equal to or more than 20% of the total
number of sustain pulses of one frame are supplied.
[0097] The reset pulse controller may make at least
one of the reset pulses fall with a slope after maintaining
a positive voltage of a predetermined magnitude.
[0098] The magnitude of the positive voltage may be
equal to the magnitude of the sustain voltage.
[0099] The reset pulse controller may irregularly ar-
range the sub-fields comprised in the frame in the order
of the magnitudes of the gray level values.
[0100] In accordance with another aspect of the inven-
tion, an apparatus for driving a plasma display panel com-
prises a driver arranged to drive the scan electrodes and
a reset pulse controller arranged to control the driver so
as to control the magnitudes of the reset pulses applied
to the scan electrodes in the reset periods of at least one
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sub-fields among the sub-fields of one frame in accord-
ance with gray level values.
[0101] In a plasma display panel according to the
present invention, the magnitudes of the reset pulses ap-
plied to the scan electrodes in the reset periods of at least
one sub-fields among the sub-fields of one frame may
be controlled in accordance with gray level values.
[0102] In accordance with another aspect of the inven-
tion, a plasma display apparatus comprises a plurality of
scan electrodes and controller arranged to control the
magnitudes of the reset pulses applied to the scan elec-
trodes in the reset periods of at least one sub-fields
among the sub-fields of one frame in accordance with
gray level values.
[0103] The driver of a plasma display apparatus ac-
cording to the present invention may control the magni-
tudes of the reset pulses applied to the scan electrodes
in the reset periods of at least one sub-fields among the
sub-fields of one frame in accordance with gray level val-
ues.
[0104] In a method of driving a plasma display appa-
ratus according to the present invention, the magnitudes
of the reset pulses applied to the scan electrodes in the
reset periods of at least one sub-fields among the sub-
fields of one frame may be controlled in accordance with
gray level values.
[0105] In accordance with another aspect of the inven-
tion, a plasma display apparatus comprises a plasma
display panel comprising scan electrodes, a driver ar-
ranged to drive the scan electrodes, and a reset pulse
controller arranged to control the driver so as to make
the magnitudes of the reset pulses applied to the scan
electrodes in the reset periods of low gray level sub-fields
among the sub-fields of one frame larger than the mag-
nitudes of the reset pulses applied to the scan electrodes
in the reset periods of the remaining sub-fields.
[0106] The reset pulse controller may set the magni-
tudes of the reset pulses applied to the scan electrodes
in the reset periods of the low gray level sub-fields to be
more than twice the sustain voltage.
[0107] The low gray level sub-fields may be the sub-
fields from the sub-field having the lowest number of sus-
tain pulses to the sub-field that comes fourth in the order
where the sub-field in which the number of sustain pulses
supplied in a sustain period is lowest comes first among
the sub-fields of the frame.
[0108] The low gray level sub-fields may be the sub-
fields in which a number of sustain pulses is equal to or
less than 1/2 of the total number of sustain pulses of the
sub-field in which the highest number of sustain pulses
are supplied in a sustain period are supplied among the
sub-fields of the frame.
[0109] The low gray level sub-fields may be the sub-
fields in which a number of sustain pulses is equal to or
less than 20% of the total number of sustain pulses of
one frame are supplied.
[0110] The reset pulse controller may irregularly ar-
range the sub-fields comprised in the frame in the order

of the magnitudes of gray level values.
[0111] The reset pulse controller may set the reset
pulses applied to the scan electrodes in the reset periods
of at least one sub-fields among the sub-fields comprised
in the frame to fall with a slope after maintaining a positive
voltage of a predetermined magnitude.
[0112] In accordance with another aspect of the inven-
tion, an apparatus for driving a plasma display panel com-
prises a driver arranged to drive the scan electrodes and
a reset pulse controller arranged to control the driver to
set the magnitudes of the reset pulses applied to the scan
electrodes in the reset periods of low gray level sub-fields
among the sub-fields of one frame to be more than the
magnitudes of the reset pulses applied to the scan elec-
trodes in the reset periods of the remaining sub-fields.
[0113] In a plasma display panel according to the
present invention, the magnitudes of the reset pulses ap-
plied to the scan electrodes in the reset periods of the
low gray level sub-fields among the sub-fields of one
frame may be more than the magnitudes of the reset
pulses applied to the scan electrodes in the reset periods
of the remaining sub-fields.
[0114] In accordance with another aspect of the inven-
tion, a plasma display apparatus comprises a plurality of
scan electrodes and controller arranged to set the mag-
nitudes of the reset pulses applied to the scan electrodes
in the reset periods of low gray level sub-fields among
the sub-fields of one frame to be more than the magni-
tudes of the reset pulses applied to the scan electrodes
in the reset periods of the remaining sub-fields.
[0115] The driver of a plasma display apparatus ac-
cording to the present invention may set the magnitudes
of the reset pulses applied to the scan electrodes in the
reset periods of low gray level sub-fields among the sub-
fields of one frame to be more than the magnitudes of
the reset pulses applied to the scan electrodes in the
reset periods of the remaining sub-fields.
[0116] In a method of driving a plasma display appa-
ratus according to the present invention, the magnitudes
of the reset pulses applied to the scan electrodes in the
reset periods of low gray level sub-fields among the sub-
fields of one frame may be larger than the magnitudes
of the reset pulses applied to the scan electrodes in the
reset periods of the remaining sub-fields.
[0117] In accordance with another aspect of the inven-
tion, a plasma display apparatus comprises a plasma
display panel comprising scan electrodes, a driver ar-
ranged to drive the scan electrodes, and a reset pulse
controller arranged to control the driver so as to set the
magnitudes of the reset pulses applied to the scan elec-
trodes in the reset periods of the high gray level sub-
fields among the sub-fields of one frame to be less than
the magnitudes of the reset pulses applied to the scan
electrodes in the reset periods of the remaining sub-
fields.
[0118] The reset pulse controller may set the magni-
tudes of the reset pulses applied to the scan electrodes
in the reset periods of the high gray level sub-fields to be
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more than the sustain voltage and less than twice the
sustain voltage.
[0119] The reset pulse controller may make the reset
pulses applied to the scan electrodes in the reset periods
of at least one sub-fields among the sub-fields comprised
in the frame fall with a slope after maintaining a positive
voltage of a predetermined magnitude.
[0120] The sub-fields in which the reset pulses applied
to the scan electrodes in the reset periods fall with a slope
after maintaining a positive voltage of a predetermined
magnitude may be the high gray level sub-fields.
[0121] The high gray level sub-fields may be the sub-
fields from the sub-field having the highest number of
sustain pulses to the sub-field that comes fourth in the
order where the sub-field in which the number of sustain
pulses supplied in a sustain period is highest comes first
among the sub-fields of the frame.
[0122] The high gray level sub-fields may be the sub-
fields in which a number of sustain pulses is equal to or
more than 1/2 of the total number of sustain pulses of
the sub-field in which the highest number of sustain puls-
es are supplied in a sustain period are supplied among
the sub-fields of the frame.
[0123] The high gray level sub-fields may be the sub-
fields in which a number of sustain pulses is equal to or
more than 20% of the total number of sustain pulses of
one frame are supplied.
[0124] The reset pulse controller may irregularly ar-
range the sub-fields comprised in the frame in the order
of the magnitudes of the gray level values.
[0125] In accordance with another aspect of the inven-
tion, an apparatus for driving a plasma display panel com-
prises a driver arranged to drive the scan electrodes and
a reset pulse controller arranged to control the driver so
as to set the magnitudes of the reset pulses applied to
the scan electrodes in the reset periods of high gray level
sub-fields among the sub-fields of one frame to be less
than the magnitudes of the reset pulses applied to the
scan electrodes in the reset periods of the remaining sub-
fields.
[0126] In a plasma display panel according to the
present invention, the magnitudes of the reset pulses ap-
plied to the scan electrodes in the reset periods of the
high gray level sub-fields among the sub-fields of one
frame may be less than the magnitudes of the reset puls-
es applied to the scan electrodes in the reset periods of
the remaining sub-fields.
[0127] In accordance with another aspect of the inven-
tion, a plasma display apparatus comprises a plurality of
scan electrodes and controller arranged to set the mag-
nitudes of the reset pulses applied to the scan electrodes
in the reset periods of high gray level sub-fields among
the sub-fields of one frame to be less than the magnitudes
of the reset pulses applied to the scan electrodes in the
reset periods of the remaining sub-fields.
[0128] The driver of a plasma display apparatus ac-
cording to the present invention may set the magnitudes
of the reset pulses applied to the scan electrodes in the

reset periods of high gray level sub-fields among the sub-
fields of one frame to be less than the magnitudes of the
reset pulses applied to the scan electrodes in the reset
periods of the remaining sub-fields.
[0129] In a method of driving a plasma display appa-
ratus according to the present invention, the magnitudes
of the reset pulses applied to the scan electrodes in the
reset periods of high gray level sub-fields among the sub-
fields of one frame may be less than the magnitudes of
the reset pulses applied to the scan electrodes in the
reset periods of the remaining sub-fields.
[0130] In accordance with another aspect of the inven-
tion, a plasma display apparatus comprises a plasma
display panel comprising scan electrodes, a driver ar-
ranged to drive the scan electrodes, and a scan pulse
controller arranged to control the driver so as to set the
width of the scan pulses applied to one or more scan
electrode group among a plurality of scan electrode
groups comprising the one or more scan electrodes in
one or more sub-fields of one frame in the order of scan-
ning to be different from the width of the scan pulses
applied to the remaining scan electrode groups.
[0131] The scan pulse controller may make one or
more scan electrodes group among the plurality of scan
electrode groups comprise a plurality of scan electrodes
and may make the plurality of scan electrodes comprised
in the scan electrode group to be continuously scanned.
[0132] The plurality of scan electrode groups may com-
prise a first scan electrode group and a second electrode
group that is scanned later than the first scan electrode
group. The width of the scan pulses applied to the first
scan electrode group may be narrower than the width of
the scan pulses applied to the second electrode group.
[0133] The scan pulse controller may set the number
of scan electrodes to be no less than 2 and no more than
the total number of scan electrodes.
[0134] The scan pulse controller may ensure that each
of the scan electrode groups comprise the same number
of scan electrodes.
[0135] The scan pulse controller may ensure that one
or more of the scan electrode groups comprise a number
of scan electrodes whose number is different from the
number of scan electrodes of the remaining scan elec-
trode groups.
[0136] The scan pulse controller may apply scan puls-
es of the same width to all of the scan electrodes com-
prised in the same scan electrode group.
[0137] The scan pulse controller may set a difference
in width between any two scan pulses that are used for
scanning of any two continuous scan electrode groups
to be the same as the difference in width between another
two scan pulses that are used for scanning of another
two continuous scan electrode groups.
[0138] The scan pulse controller may set a difference
in width between any two scan pulses that are used for
scanning of any two continuous scan electrode groups
to be different from the difference in width between other
two scan pulses that are used for scanning of other two
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continuous scan electrode groups.
[0139] In accordance with another aspect of the inven-
tion, an apparatus for driving a plasma display panel com-
prises a driver arranged to drive the scan electrodes and
a scan pulse controller arranged to control the driver so
as to set the width of the scan pulses applied to one or
more scan electrode group among a plurality of scan
electrode groups comprising the one or more scan elec-
trodes in one or more sub-fields of one frame in the order
of scanning to be different from the width of the scan
pulses applied to the remaining scan electrode groups.
[0140] In a plasma display panel according to the
present invention, the width of the scan pulses applied
to one or more scan electrode group among a plurality
of scan electrode groups comprising the one or more
scan electrodes in one or more sub-fields of one frame
in the order of scanning may be different from the width
of the scan pulses applied to the remaining scan elec-
trode groups.
[0141] In a method of driving a plasma display appa-
ratus according to the present invention, the width of the
scan pulses applied to one or more scan electrode group
among a plurality of scan electrode groups comprising
the one or more scan electrodes in one or more sub-
fields of one frame in the order of scanning may be dif-
ferent from the width of the scan pulses applied to the
remaining scan electrode groups.
[0142] In accordance with another aspect of the inven-
tion, a plasma display apparatus comprising a plasma
display panel comprising scan electrodes, a driver ar-
ranged to drive the scan electrodes, and a scan pulse
controller arranged to control the driver so as to control
the widths of the scan electrodes applied to the scan
electrodes in one or more sub-fields of one frame in ac-
cordance with an average picture level (APL).
[0143] The scan pulse controller may be arranged to
set the widths of the scan pulses applied to the scan
electrodes in the same sub-field to be the same.
[0144] The scan pulse controller may be arranged to
set the widths of the scan pulses of low gray level sub-
fields among the sub-fields to increase as the APL de-
creases.
[0145] The scan pulse controller may be arranged to
make the widths of the scan pulses of the remaining sub-
fields excluding the low gray level sub-fields decrease
as the APL decreases.
[0146] The scan pulse controller may be arranged to
set the low gray level sub-fields to be plural and to set
the widths of the scan pulses of the plurality of low gray
level sub-fields to be the same.
[0147] The scan pulse controller may be arranged to
set the low gray level sub-fields to be plural and to set
the width of the scan pulses of one or more of the plurality
of low gray level sub-fields to be different from the width
of the scan pulses of the remaining low gray level sub-
fields.
[0148] The low gray level sub-fields may be the sub-
fields having a number of sustain pulses that is equal to

or less than 20% of the number of sustain pulses of the
sub-field having the highest number of sustain pulses in
one frame.
[0149] The scan pulse controller may be arranged to
set the widths of the scan pulses of high gray level sub-
fields among the sub-fields to increase as the APL of the
frame increases.
[0150] The widths of the scan pulses of the remaining
sub-fields excluding the high gray level sub-fields may
decrease.
[0151] The scan pulse controller may be arranged to
set the high gray level sub-fields to be plural and to set
the widths of the scan pulses of the plurality of high gray
level sub-fields to be the same.
[0152] The scan pulse controller may be arranged to
set the high gray level sub-fields to be plural and to set
the width of the scan pulses of one or more of the plurality
of high gray level sub-fields to be different from the width
of the scan pulses of the remaining high gray level sub-
fields.
[0153] The high gray level sub-fields may be the sub-
fields having a number of sustain pulses that is equal to
or more than 20% of the total number of sustain pulses
supplied in one frame.
[0154] The scan pulse controller may be arranged to
set the difference in width between the scan pulses of
continuous two sub-fields having scan pulses of different
widths among the sub-fields of the frame to be the same.
[0155] The scan pulse controller may be arranged to
set the difference in width between the scan pulses of
continuous two sub-fields having scan pulses of different
widths among the sub-fields of the frame to vary.
[0156] In accordance with another aspect of the inven-
tion, an apparatus for driving a plasma display panel com-
prises a driver arranged to drive the scan electrodes and
a scan pulse controller arranged to control the driver so
as to control the widths of the scan pulses applied to the
scan electrodes in one or more sub-field of one frame in
accordance with an APL.
[0157] In a plasma display panel according to the
present invention, the widths of the scan pulses applied
to the scan electrodes may be controlled in one or more
sub-field of one frame in accordance with an APL.
[0158] In a method of driving a plasma display appa-
ratus according to the present invention, the widths of
the scan pulses applied to the scan electrodes may be
controlled in one or more sub-field of one frame in ac-
cordance with an APL.
[0159] Embodiments of the present invention will now
be described in detail by way of non-limiting example
only, with reference to the drawings in which like numer-
als refer to like elements.
[0160] FIG. 1 illustrates the structure of a conventional
plasma display panel (PDP).
[0161] FIG. 2 illustrates the structure in which elec-
trodes are arranged in the conventional PDP.
[0162] FIG. 3 illustrates a method of realizing gray lev-
els of a conventional PDP.
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[0163] FIG. 4 illustrates driving waveforms in accord-
ance with the method of driving the conventional PDP.
[0164] FIG. 5 illustrates reset pulses in a driving wave-
form in accordance with the method of driving the con-
ventional PDP of FIG. 4 in detail.
[0165] FIG. 6 illustrates a method of driving a PDP in
which selective writing sub-fields and selective erasing
sub-fields are comprised in one frame.
[0166] FIG. 7 illustrates the magnitudes of the reset
pulses applied to the scan electrodes in the reset periods
in accordance with the method of driving the PDP of FIG.
6.
[0167] FIG. 8 illustrates the scan pulses applied to the
scan electrodes in an address period in the conventional
driving waveforms in detail.
[0168] FIG. 9 illustrates the widths of the scan pulses
applied to the scan electrodes in the address period in
the conventional driving waveforms.
[0169] FIG. 10 illustrates the widths of the scan pulses
applied to the scan electrodes in the sub-fields of one
frame in the conventional driving waveform.
[0170] FIG. 11 illustrates a plasma display apparatus
for applying the reset pulses according to the present
invention.
[0171] FIGs. 12A and 12B illustrate a first embodiment
of a method of driving the plasma display apparatus for
applying the reset pulses according to the present inven-
tion.
[0172] FIG. 13 illustrates an example of a method of
setting low gray level sub-fields according to the first em-
bodiment of the method of driving the plasma display
apparatus for applying the reset pulses according to the
present invention.
[0173] FIG. 14 illustrates another driving waveform ac-
cording to the first embodiment of the method of driving
the plasma display apparatus for applying the reset puls-
es according to the present invention.
[0174] FIG. 15 illustrates the arrangement of the sub-
fields in one frame according to the first embodiment of
the method of driving the plasma display apparatus for
applying the reset pulses according to the present inven-
tion.
[0175] FIGs. 16A and 16B illustrate a second embod-
iment of the method of driving the plasma display appa-
ratus for applying the reset pulses according to the
present invention.
[0176] FIG. 17 illustrates an example of a method of
setting high gray level sub-fields according to the second
embodiment of the method of driving the plasma display
apparatus for applying the reset pulses according to the
present invention.
[0177] FIG. 18 illustrates another driving waveform ac-
cording to the second embodiment of the method of driv-
ing the plasma display apparatus for applying the reset
pulses according to the present invention.
[0178] FIG. 19 illustrates the arrangement of the sub-
fields in one frame according to the second embodiment
of the method of driving the plasma display apparatus

for applying the reset pulses according to the present
invention.
[0179] FIG. 20A and 20B illustrate a third embodiment
of the method of driving the plasma display apparatus
for applying the reset pulses according to the present
invention.
[0180] FIG. 21 illustrates another driving waveform ac-
cording to the third embodiment of the method of driving
the plasma display apparatus for applying the reset puls-
es according to the present invention.
[0181] FIG. 22 illustrates an example of a method of
setting low gray level sub-fields according to the third
embodiment of the method of driving the plasma display
apparatus for applying the reset pulses according to the
present invention.
[0182] FIG. 23 illustrates an example of a method of
setting high gray level sub-fields according to the third
embodiment of the method of driving the plasma display
apparatus for applying the reset pulses according to the
present invention.
[0183] FIG. 24 illustrates the arrangement of the sub-
fields in one frame according to the third embodiment of
the method of driving the plasma display apparatus for
applying the reset pulses according to the present inven-
tion.
[0184] FIG. 25 illustrates the structure of the plasma
display apparatus for applying scan pulses according to
the present invention.
[0185] FIG. 26 illustrates that the scan electrodes Y1
to Yn formed on the PDP are divided into four scan elec-
trode groups to describe the method of driving the plasma
display apparatus for applying the scan pulses according
to the present invention.
[0186] FIG. 27 illustrates a fourth embodiment of the
method of driving the plasma display apparatus for ap-
plying the scan pulses according to the present invention.
[0187] FIG. 28 illustrates the widths of the scan pulses
controlled in the order of scanning in detail.
[0188] FIG. 29 illustrates an example of the difference
in width between the scan pulses according to the fourth
embodiment of the method of driving the plasma display
apparatus for applying the scan pulses according to the
present invention.
[0189] FIG. 30 illustrates another example of the dif-
ference in width between the scan pulses according to
the fourth embodiment of the method of driving the plas-
ma display apparatus for applying the scan pulses ac-
cording to the present invention.
[0190] FIG. 31 illustrates an example of dividing the
scan electrodes formed on the plasma display panel into
scan electrode groups each comprising one or more scan
electrodes so that the number of scan electrodes in each
scan electrode group varies.
[0191] FIG. 32 illustrates an average picture level
(APL).
[0192] FIG. 33 illustrates the fifth embodiment of the
method of driving the plasma display apparatus for ap-
plying the scan pulses according to the present invention.
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[0193] FIG. 34 illustrates an example of controlling the
widths of the scan pulses in the plurality of sub-fields in
one frame in accordance with the APL.
[0194] FIG. 35 illustrates another example of control-
ling the widths of the scan pulses in the plurality of sub-
fields in one frame in accordance with the APL.
[0195] FIG. 36 illustrates the widths of the scan pulses
in the remaining sub-fields excluding the low gray level
sub-fields.
[0196] FIG. 37 illustrates an example of the difference
in width between the scan pulses according to the fifth
embodiment of the method of driving the plasma display
apparatus for applying the scan pulses according to the
present invention.
[0197] FIG. 38 illustrates another example of the dif-
ference in width between the scan pulses according to
the fifth embodiment of the method of driving the plasma
display apparatus for applying the scan pulses according
to the present invention.
[0198] FIG. 39 illustrates an example of the case in
which the APL is high according to the fifth embodiment
of the method of driving the plasma display apparatus
for applying the scan pulses according to the present
invention.
[0199] FIG. 40 illustrates an example of controlling the
widths of the scan pulses in the plurality of sub-fields in
one frame in accordance with the APL.
[0200] FIG. 41 illustrates another example of control-
ling the widths of the scan pulses in the plurality of sub-
fields in one frame in accordance with the APL.
[0201] FIG. 42 illustrates the widths of the scan pulses
in the remaining sub-fields excluding high gray level sub-
fields.
[0202] As illustrated in FIG. 11, a plasma display ap-
paratus comprises a plasma display panel (PDP) 700, a
data driver 722, a scan driver 723, a sustain driver 724,
and a reset pulse controller 721.
[0203] The plasma display apparatus comprises the
PDP 700 for displaying an image comprising a frame by
combination of one or more sub-fields in which driving
pulses are applied to the address electrodes X1 to Xm,
the scan electrodes Y1 to Yn, and the sustain electrodes
Z in a reset period, an address period, and a sustain
period, the data driver 722 for supplying data to the ad-
dress electrodes X1 to Xm formed on the bottom surface
panel (not shown) of the PDP 700, the scan driver 723
for driving the scan electrodes Y1 to Yn, the sustain driver
724 for driving the sustain electrodes Z that are common
electrodes, the reset pulse controller 721 for controlling
the scan driver 723 when the PDP 700 is driven to control
the magnitudes of the reset pulses, and a driving voltage
generator 725 for supplying a driving voltage required for
the driver 722, 723 and 724.
[0204] As described above, the plasma display appa-
ratus for applying the reset pulses displays an image
comprising a frame by combination of one or more sub-
fields in which the driving pulses are applied to the ad-
dress electrodes, the scan electrodes, and the sustain

electrodes in the reset period, the address period, and
the sustain period and controls the magnitude of the reset
pulse applied to the scan electrodes in the reset period
of at least one sub-field among the sub-fields of the frame
in accordance with the value of a gray level.
[0205] The PDP 700 comprises a top surface panel
(not shown) and a bottom surface panel (not shown) com-
bined with each other so that the top surface panel and
the bottom surface panel are separated from each other
by a predetermined distance. In the top surface panel, a
plurality of electrodes, for example, the scan electrodes
Y1 to Yn and the sustain electrodes Z are formed to make
pairs. In the bottom surface panel, the address electrodes
X1 to Xm are formed to intersect the scan electrodes Y1
to Yn and the sustain electrodes Z.
[0206] Data that are inverse gamma corrected and er-
ror diffused by an inverse gamma correcting circuit(not
shown) and an error diffusing circuit(not shown), are
mapped by a sub-field mapping circuit in the sub-fields
are supplied to the data driver 722. The data driver 722
samples and latches the data in response to data timing
control signals CTRX from a timing controller (not shown)
and then, supplies the data to the address electrodes X1
to Xm.
[0207] The scan driver 723 supplies the reset pulses
whose magnitudes are controlled in accordance with the
gray level values of the sub-fields to the scan electrodes
Y1 to Yn under the control of the reset pulse controller
721 in the reset period. Also, the scan driving part 723
sequentially supplies scan pulses Sp of a scan voltage
-Vy to the scan electrodes Y1 to Yn in the address period
and supplies sustain pulses sus to the scan electrodes
Y1 to Yn in the sustain period.
[0208] The sustain driver 724 supplies the bias voltage
of a sustain voltage Vs to the sustain electrodes Z under
the control of the timing controller (not shown) in a period
where a falling ramp waveform Ramp-down is generated
and in the address period and alternates the scan driver
723 in the sustain period to supply the sustain pulses sus
to the sustain electrodes Z.
[0209] The reset pulse controller 721 generates pre-
determined control signals for controlling the operating
timing and synchronization of the scan driver 723 in the
reset period and supplies the timing control signals to the
scan driver 723 to control the scan driver 723. In partic-
ular, the reset pulse controller 721 supplies the control
signals to the scan driver 723 to control the magnitude
of the reset pulse applied to the scan electrodes in the
reset period of one sub-field of a frame in accordance
with the value of a gray level. Also, the reset pulse con-
troller 721 supplies the control signals to the scan driver
723 so that the magnitudes of the reset pulses have three
or more different voltage values and so that the magni-
tudes of the reset pulses having the three or more differ-
ent voltage values decrease as the gray level values of
the corresponding sub-fields decrease.
[0210] On the other hand, the data control signals
CTRX comprise a sampling clock for sampling data, a
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latch control signal, and a switch control signal for con-
trolling the on/off times of an energy frequency circuit and
a driving switch device. A scan control signal CTRY com-
prises a switch control signal for controlling the on/off
times of the energy frequency circuit and the driving
switch device in the scan driver 723. A sustain control
signal CTRZ comprises a switch control signal for con-
trolling the on/off times of the energy frequency circuit
and the driving switch device in the sustain driver 724.
[0211] The driving voltage generator 725 generates a
set-up voltage Vsetup, a scan common voltage Vscan-
com, the scan voltage -Vy, the sustain voltage Vs, and
a data voltage Vd. The driving voltages may vary in ac-
cordance with the composition of discharge gas or the
structure of a discharge cell.
[0212] The function of the plasma display apparatus
for applying the reset pulses according to FIG. 11 will
become clear in the method of driving the plasma display
apparatus that will be described hereinafter.
[0213] In a modification, another plasma display ap-
paratus is the same as the plasma display apparatus
according to FIG. 11 except that the reset pulse controller
721 generates predetermined control signals for control-
ling the operation timing and synchronization of the scan
driver 723 in the reset period and supplies the timing
control signals to the scan driver 723 to control the scan
driver 723 and, in particular, applies predetermined con-
trol signals to the scan driver 723 so that the magnitude
of the reset pulses applied to the scan electrodes in the
reset periods of low gray level sub-fields among the sub-
fields of the frame is more than the magnitude of the reset
pulses applied to the scan electrodes in the reset periods
of the remaining sub-fields.
[0214] The function of another plasma display appa-
ratus having such a structure will become clear in the
method of driving the plasma display apparatus that will
be described hereinafter.
[0215] Another embodiment of a plasma display ap-
paratus is the same as the plasma display apparatus
according to FIG. 11 except that the reset pulse controller
721 generates predetermined control signals for control-
ling the operation timing and synchronization of the scan
driver 723 in the reset period and supplies the timing
control signals to the scan driver 723 to control the scan
driver 723 and, in particular, applies predetermined con-
trol signals to the scan driver 723 so that the magnitude
of the reset pulses applied to the scan electrodes in the
reset periods of the high gray level sub-fields among the
sub-fields of the frame is less than the magnitude of the
reset pulses applied to the scan electrodes in the reset
periods of the remaining sub-fields.
[0216] An embodiment of the method of driving the
plasma display apparatus according to the present in-
vention will now be described in FIG. 12.
[0217] As illustrated in FIGs. 12A and 12B, according
to the first embodiment of a method of driving a plasma
display apparatus comprising scan electrodes, sustain
electrodes, and a plurality of address electrodes that in-

tersect the scan electrodes and the sustain electrodes,
the magnitude of the reset pulses applied to the scan
electrodes in the reset periods of low gray level sub-fields
among the sub-fields of one frame is larger than the mag-
nitude of the reset pulses applied to the scan electrodes
in the reset periods of the remaining sub-fields.
[0218] As illustrated by way of example in FIG. 12A,
when one frame comprises eight sub-fields, the magni-
tude V2 of the reset pulse applied to the scan electrodes
in the reset period of the first sub-field which has the
lowest brightness weight value to realize the lowest gray
level, that is, the magnitude of the first sub-field is more
than the magnitude V1 of the reset pulses in the remain-
ing sub-fields, that is, the second, third, fourth, fifth, sixth,
seventh, and eighth sub-fields.
[0219] In the present non-limiting example, the mag-
nitude V2 of the reset pulse applied to the scan electrodes
in the reset period of the low gray level sub-field is more
than twice the sustain voltage Vs, that is, 2Vs. However,
this is not essential to the invention in its broadest sense.
[0220] The reason why the magnitude of the reset
pulse in the low gray level sub-field among the sub-fields
of one frame is more than the magnitude of the reset
pulses in the remaining sub-fields, preferably, more than
2Vs as described above will be described as follows.
[0221] It is more likely that an address discharge is
unstable in a gray level sub-field that has a lower bright-
ness weight value than in a sub-field that has a higher
brightness weight value. Therefore, when the magnitude
of the reset pulse applied to the scan electrodes in the
reset period is excessively low, wall charges are not uni-
formly distributed in a discharge cell, thereby causing an
unstable address discharge and an unstable sustain dis-
charge after the reset periods deterioration of address
jitter. Therefore, the magnitude of the reset pulses ap-
plied in the reset periods of the low gray level sub-fields
that have lower brightness weight values is more than
the magnitude of the reset pulses applied in the reset
periods of the remaining sub-fields so that the address
discharge in the low gray level sub-fields that have lower
brightness weight values is stable. As described above,
when the address discharge is stable, it is possible to
prevent the driving margin of the entire plasma display
apparatus from deteriorating.
[0222] In high gray level sub-fields that have higher
brightness weight values, the magnitude of the reset
pulses applied to the scan electrodes in the reset periods
is less than the magnitude of the reset pulses applied to
the scan electrodes in the reset periods of the low gray
level sub-fields. Therefore, the magnitude of the unnec-
essary discharge that does not contribute to display of
an image, which is generated by the reset pulses of the
high gray level sub-fields, decreases, thereby improving
contrast.
[0223] The reset pulses of FIG. 12A whose magni-
tudes are controlled in accordance with the gray level
values of the sub-fields will be described in detail with
reference to FIG. 12B.
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[0224] Referring to FIG. 12B, the magnitude V2 of the
reset pulse in the first sub-field is highest and the mag-
nitude of the reset pulses in the remaining sub-fields is
lower than the magnitude of the reset pulse in the first
sub-field. In FIG. 12B, the slope of the rising ramp Ramp-
up of the reset pulse in the first sub-field is the same as
the slope of the rising ramps of the reset pulses in the
second, third, fourth, fifth, sixth, seventh, and eighth sub-
fields. However, the value of the maximum voltage of the
reset pulse in the first sub-field is different from the value
of the maximum voltage of the reset pulses in the second,
third, fourth, fifth, sixth, seventh, and eighth sub-fields.
As described above, when the slopes of the rising ramps
are the same in all of the sub-fields, it is possible to gen-
erate the rising ramps in all of the sub-fields, that is, the
first to eighth sub-fields using the same set-up pulse gen-
erating circuit (not shown) in terms of the structure of the
circuit for generating the rising ramps so that it is possible
to easily control the circuit.
[0225] The low gray level sub-fields may be deter-
mined in accordance with the number of sustain pulses
supplied in the sustain periods of the sub-fields of the
frame. For example, a number of sustain pulses that is
equal to or less than 1/2 of the total number of sustain
pulses of the sub-fields in which the highest number of
sustain pulses are supplied in the sustain periods among
the sub-fields of the frame are preferably supplied to the
low gray level sub-fields. For example, when it is as-
sumed that the sub-field having the highest number of
sustain pulses among the sub-fields comprised in one
frame comprises 1,000 sustain pulses, the sub-fields that
comprise 500 or less sustain pulses are the low gray level
sub-fields.
[0226] The sub-field with a number of sustain pulses
that is equal to or less than 20% of the total number of
the sustain pulses of one frame are supplied may be the
low gray level sub-field. For example, when the number
of sustain pulses generated in one frame is 2,000, the
sub-field in which is equal or less than 400 sustain pulses
are supplied is the low gray level sub-field.
[0227] The low gray level sub-fields may also be de-
termined as the order that the sub-field having the lowest
number of sustain pulses comes first in one frame. An
example of this method of determining the low gray level
sub-fields will be described with reference to FIG. 13.
[0228] FIG. 13 illustrates an example of a method of
determining the low gray level sub-fields according to the
first embodiment of the method of driving the plasma dis-
play apparatus for applying the reset pulses.
[0229] As illustrated in FIG. 13, a plurality of sub-fields
are low gray level sub-fields in one frame so that the sub-
fields from the sub-field having the lowest number of sus-
tain pulses to the sub-field that comes fourth in the order
where the sub-field having the lowest number of sustain
pulses comes first, are the low gray level sub-fields. For
example, when it is assumed that one frame is composed
of eight sub-fields, the first sub-field that has the lowest
number of sustain pulses, that is, that has the lowest

brightness weight value, the third sub-field, and the fourth
sub-field are determined as the low gray level sub-fields.
[0230] The magnitude of the reset pulses in the low
gray level sub-fields determined as described above is
more than the magnitude of the reset pulses in the re-
maining sub-fields. That is, as illustrated in FIG. 13, the
magnitude V2 of the reset pulses applied to the scan
electrodes in the reset periods of the first, second, third,
and fourth sub-fields determined as the low gray level
sub-fields is more than the magnitude of the reset pulses
applied to the scan electrodes in the reset periods of the
remaining sub-fields, that is, more than 2Vs and the mag-
nitude V1 of the reset pulses applied to the scan elec-
trodes in the reset periods of the remaining sub-fields is
less than the magnitude V2.
[0231] As described above, in the remaining sub-fields
except for the low gray level sub-fields, for example, in
the fifth to eighth sub-fields of FIG. 13, the reset pulses
comprise the rising ramps Ramp-up that rise with a pre-
determined slope. The reset pulses may be applied so
that the rising ramps are not comprised in the reset period
of an arbitrary sub-field of the frame. Such a driving wave-
form will be described with reference to FIG. 14.
[0232] As illustrated in FIG. 14, in another driving
waveform according to the first embodiment of the meth-
od of driving the plasma display apparatus for applying
the reset pulses, the rising ramp Ramp-up that rises with
a predetermined slope is omitted from the reset pulse
applied to the scan electrodes in the reset period of at
least one sub-field among the sub-fields of one frame.
For example, as illustrated in FIG. 14, the reset pulse in
the eighth sub-field has a waveform of a falling ramp
Ramp-down that falls with a predetermined slope after
maintaining a predetermined positive voltage. The rising
ramp is omitted from the reset pulse of the eighth sub-
field compared with the reset pulses applied to the scan
electrodes in the reset periods of the remaining sub-
fields, that is, the first to seventh sub-fields. In the period
where the rising ramps are applied in the remaining sub-
fields, the predetermined positive voltage, for example,
the sustain voltage Vs is maintained in the eighth sub-
field and then, the waveform of the falling ramp is shown.
[0233] As described above, the sub-field in which the
reset pulse from which the rising ramp is omitted is ap-
plied is, preferably but not essentially, a high gray level
sub-field that has a higher brightness weight value.
Therefore, in the reset period of the high gray level sub-
field in which the discharge is stable, the magnitude of
the reset pulse, in particular, the magnitude of the un-
necessary discharge that does not contribute to display
of an image, which is generated by the rising ramp, is
reduced to improve the contrast.
[0234] With respect to a driving circuit, since it is not
necessary to supply the set-up voltage having the pulse
shape of the rising ramp, it is possible to easily control
the driving circuit.
[0235] Since it is not necessary to supply the rising
ramp of a higher voltage, it is also possible to reduce
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power consumption.
[0236] The sub-fields may also be irregularly arranged
in one frame. One example of such a driving method will
be described with reference to FIG. 15.
[0237] As illustrated in FIG. 15, the sub-fields in one
frame are not regularly arranged in the order of the mag-
nitudes of the brightness weight values, that is, the mag-
nitudes of the gray level values are randomly arranged
regardless of the magnitude of the gray level value. In
the frame where the sub-fields are irregularly arranged,
the magnitude of the reset pulse which is applied to the
scan electrodes in the reset period of the sub-field that
comes fifth, which is the low gray level sub-field that has
the smallest brightness weight value, that is, the first sub-
field, is more than the magnitude of the reset pulses ap-
plied to the scan electrodes in the reset period of the
remaining sub-fields.
[0238] When the sub-fields are arranged in the order
of the first, second, third, fourth, fifth, sixth, seventh, and
eighth sub-fields in FIG. 12A, the sub-fields are arranged
in the order of the second, third, fourth, eighth, first, fifth,
sixth, and seventh sub-fields in FIG. 15. In FIG. 15, the
sub-fields are randomly arranged regardless of the mag-
nitude of the brightness weight value. The high gray level
sub-fields that have higher brightness weight values, that
is, higher gray level values, and low gray level sub-fields
that have lower brightness weight values, that is, lower
gray level values, may be alternately arranged in one
frame. The present invention is not limited to such an
arrangement of sub-fields. What matters is that the mag-
nitude of the reset pulses applied to the scan electrodes
in the reset periods of the low gray level sub-fields among
the sub-fields comprised in the frame, must be more than
the magnitude of the reset pulses applied to the scan
electrodes in the reset periods of the remaining sub-fields
regardless of how the sub-fields are arranged in the
frame.
[0239] According to the first embodiment of a method
of driving the plasma display apparatus, the magnitude
of the reset pulses is controlled in the low gray level sub-
fields among the sub-fields in one frame. However, the
magnitude of the reset pulses may also be controlled in
the high gray level sub-fields among the sub-fields in one
frame, which will be described with reference to a second
embodiment of the method of driving the plasma display
apparatus for applying the reset pulses.
[0240] As illustrated in FIGs. 16A and 16B, according
to the second embodiment of a method of driving the
plasma display apparatus comprising the scan elec-
trodes, the sustain electrodes, and the plurality of ad-
dress electrodes that intersect the scan electrodes and
the sustain electrodes, the magnitude of the reset pulses
applied to the scan electrodes in the reset periods of the
high gray level sub-fields among the sub-fields of one
frame is less than the magnitude of the reset pulses ap-
plied to the scan electrodes in the reset periods of the
remaining sub-fields.
[0241] For example, as illustrated in FIG. 16A, when

one frame comprises eight sub-fields, the magnitude V1
of the reset pulse applied to the scan electrodes in the
reset period of the last sub-field, which has the highest
brightness weight value, that is, the eighth sub-field is
smaller than the magnitude V2 of the reset pulses in the
remaining sub-fields, that is, the first, second, third,
fourth, fifth, sixth, and seventh sub-fields.
[0242] In the present embodiment, the magnitude V1
of the reset pulse applied to the scan electrodes in the
reset period of the high gray level sub-field is less than
twice the sustain voltage Vs, that is, 2Vs and more than
the sustain voltage Vs. That is, a relationship of
Vs<V1<2Vs is established. However this relationship is
not essential to the invention in its broadest sense.
[0243] The reason why the magnitude of the reset
pulse in the high gray level sub-field among the sub-fields
of one frame is smaller than the magnitude of the reset
pulses in the remaining sub-fields as described above
will be described as follows.
[0244] An address discharge is less likely to be unsta-
ble in high gray level sub-fields that have higher bright-
ness weight values than in the low sub-fields that have
lower brightness weight values. Therefore, in the high
gray level sub-fields, it is possible to uniformly distribute
wall charges in a discharge cell although the magnitude
of the reset pulses applied to the scan electrodes in the
reset periods are less than the magnitude of the reset
pulses applied to the scan electrodes in the reset periods
of the low gray level sub-fields. Therefore, in the high
gray level sub-fields, although reset pulses having lower
voltages are supplied, the address discharge after the
reset periods becomes stable compared with the remain-
ing low gray level sub-fields so that it is possible to prevent
address jitter from deteriorating and to prevent unstable
sustain discharge after the reset periods. As a result, the
magnitude of the reset pulses applied in the reset periods
of the high gray level sub-fields that have higher bright-
ness weight values is less than the magnitude of the reset
pulses applied in the reset periods of the remaining sub-
fields so that the discharge of the plasma display panel
is stable and the magnitude of the unnecessary dis-
charge that does not contribute to display of an image,
which is generated by the reset pulses, decreases to im-
prove the contrast.
[0245] The reset pulses of FIG. 16A whose magnitude
is controlled in accordance with the gray level values of
the sub-fields will be described in detail with reference
to FIG. 16B.
[0246] Referring to FIG. 16B, the magnitude V1 of the
reset pulse in the eighth sub-field is the lowest and the
magnitude of the reset pulses in the remaining sub-fields
is more than the magnitude of the reset pulse in the eighth
sub-field. In FIG. 16B, the slope of the rising ramp Ramp-
up of the reset pulse in the eighth sub-field is the same
as the slope of the rising ramps of the reset pulses in the
first, second, third, fourth, fifth, sixth, and seventh sub-
fields. However, the value of the maximum voltage of the
reset pulse in the eighth sub-field is different from the
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value of the maximum voltage of the reset pulses in the
first, second, third, fourth, fifth, sixth, and seventh sub-
fields. As described above, when the slopes of the rising
ramps are the same in all of the sub-fields, it is possible
to generate the rising ramps in all of the sub-fields, that
is, the first to eighth sub-fields using the same set-up
pulse generating circuit (not shown) in terms of the struc-
ture of the circuit for generating the rising ramps to easily
control the circuit.
[0247] The high gray level sub-fields may be deter-
mined in accordance with the number of sustain pulses
supplied in the sustain periods of the sub-fields of the
frame. For example, a number of sustain pulses that is
equal to or more than 1/2 of the total number of sustain
pulses of the sub-fields in which the highest number of
sustain pulses are supplied in the sustain periods among
the sub-fields of the frame are preferably supplied to the
high gray level sub-fields. For example, when the sub-
field having the largest number of sustain pulses among
the sub-fields comprised in one frame comprises 1,000
sustain pulses, the sub-fields that comprise 500 or more
500 sustain pulses are determined as the high gray level
sub-fields.
[0248] The sub-field in which the number of sustain
pulses is equal to or more than 20% of the total number
of the sustain pulses supplied in one frame are deter-
mined as the high gray level sub-field. For example, when
the number of sustain pulses generated in one frame is
2,000, the sub-field in which 400 or more sustain pulses
are supplied is determined as the high gray level sub-
field.
[0249] The high gray level sub-fields may also be de-
termined in the order where the sub-field having the high-
est number of sustain pulses comes first in one frame.
An example of such a manner of determining the high
gray level sub-fields will be described with reference to
FIG. 17.
[0250] As illustrated in FIG. 17, a plurality of sub-fields
are determined as the high gray level sub-fields in one
frame so that the sub-fields from the sub-field having the
largest number of sustain pulses to the sub-field that
comes fourth in the order where the sub-field having the
largest number of sustain pulses comes first are deter-
mined as the high gray level sub-fields among the plu-
rality of sub-fields in one frame. For example, when one
frame comprises eight sub-fields, the eighth sub-field that
has the highest number of sustain pulses, that is, that
has the highest brightness weight value, the seventh sub-
field, the sixth sub-field, and the fifth sub-field in the order
where the sub-field having the highest number of sustain
pulses comes first are determined as the high gray level
sub-fields.
[0251] The magnitude of the reset pulses in the high
gray level sub-fields determined as described above is
less than the magnitude of the reset pulses in the remain-
ing sub-fields. That is, as illustrated in FIG. 17, the mag-
nitude V1 of the reset pulses applied to the scan elec-
trodes in the reset periods of the fifth, sixth, seventh and

eighth sub-fields are determined as the high gray level
sub-fields is less than the magnitude of the reset pulses
applied to the scan electrodes in the reset periods of the
remaining sub-fields, that is, more than the sustain volt-
age Vs and less than twice the sustain voltage 2Vs. The
magnitude V2 of the reset pulses applied to the scan
electrodes in the reset periods of the remaining sub-fields
is more than the magnitude V1.
[0252] As described above, in the high sub-fields, for
example, in the fifth to eighth sub-fields of FIG. 17, the
reset pulses comprise the rising ramps Ramp-up that rise
with a predetermined slope. The reset pulses, however,
may also be applied so that the rising ramps are not com-
prised in the reset period of at least one sub-field of the
frame. Such a driving waveform will be described with
reference to FIG. 18.
[0253] As illustrated in FIG. 18, in another driving
waveform according to the second embodiment of the
method of driving the plasma display apparatus for ap-
plying the reset pulses, the rising ramp Ramp-up that
rises with a predetermined slope is omitted from the reset
pulse applied to the scan electrodes in the reset period
of at least one sub-field among the sub-fields of one
frame. For example, as illustrated in FIG. 18, the reset
pulses in the seventh and eighth sub-fields have a wave-
form of a falling ramp Ramp-down that falls with a pre-
determined slope after maintaining a predetermined pos-
itive voltage. The rising ramp is omitted from the reset
pulses of the seventh and eighth sub-fields compared
with the reset pulses applied to the scan electrodes in
the reset periods of the remaining sub-fields, that is, the
first to sixth sub-fields. In the period where the rising
ramps are applied in the remaining sub-fields, the pre-
determined positive voltage, for example, the sustain
voltage Vs is maintained in the seventh and eighth sub-
fields and then, the falling ramp Ramp-down is formed.
[0254] As described above, the sub-field in which the
reset pulse with the omitted rising ramp is applied is pref-
erably a high gray level sub-field that has a higher bright-
ness weight value. Therefore, in the reset period of the
high gray level sub-field in which discharge is stable un-
like, the magnitude of the reset pulse, in particular, the
magnitude of the unnecessary discharge that does not
contribute to display of an image, which is generated by
the rising ramp, decreases to improve the contrast.
[0255] In terms of a driving circuit, since it is not nec-
essary to supply the set-up voltage having the waveform
of the rising ramp, it is possible to easily control the driving
circuit.
[0256] Since it is not necessary to supply the rising
ramp of a higher voltage, it is possible to reduce power
consumption.
[0257] The sub-fields may also be irregularly arranged
in one frame. One example of such a driving method will
be described with reference to FIG. 19.
[0258] As illustrated in FIG. 19, the sub-fields in one
frame are not regularly arranged in the order of the mag-
nitudes of the brightness weight values, that is, the mag-
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nitudes of the gray level values but are randomly ar-
ranged regardless of the magnitude of the gray level val-
ue. In the frame where the sub-fields are irregularly ar-
ranged, the magnitude of the reset pulse applied to the
scan electrodes in the reset period of the sub-field that
comes fourth, which is the high gray level sub-field that
has the highest value, that is, the eighth sub-field is less
than the magnitude of the reset pulses applied to the
scan electrodes in the reset period of the remaining sub-
fields.
[0259] When the sub-fields are arranged in the order
of the first, second, third, fourth, fifth, sixth, seventh, and
eighth sub-fields in FIG. 16A, the sub-fields are arranged
in the order of the second, third, fourth, eighth, first, fifth,
sixth, and seventh sub-fields in FIG. 19. In FIG. 19, the
sub-fields are randomly arranged regardless of the mag-
nitude of the brightness weight value. The high gray level
sub-fields that have higher brightness weight values, that
is, higher gray level values and low gray level sub-fields
that have lower brightness weight values, that is, lower
gray level values may be alternately arranged in one
frame. The present invention is not limited to such an
arrangement of sub-fields. What matters is that the mag-
nitude of the reset pulses applied to the scan electrodes
in the reset periods of the high gray level sub-fields
among the sub-fields comprised in the frame must be
less than the magnitude of the reset pulses applied to
the scan electrodes in the reset periods of the remaining
sub-fields regardless of how the sub-fields are arranged
in the frame.
[0260] As described above, the magnitude of the reset
pulses applied to the scan electrodes in the reset periods
of the sub-fields comprised in one frame is controlled in
the low gray level sub-fields or in the high gray level sub-
fields. However, unlike the above, the reset pulses of the
sub-fields comprised in one frame may be determined to
have three or more different voltage values. Such a driv-
ing method will be described with reference to a third
embodiment of the method of driving the plasma display
apparatus for applying the reset pulses.
[0261] As illustrated in FIGs. 20A and 20B, according
to the third embodiment of the method of driving the plas-
ma display apparatus comprising scan electrodes, sus-
tain electrodes, and a plurality of address electrodes that
intersect the scan electrodes and the sustain electrodes,
the magnitude of the reset pulse applied to the scan elec-
trodes in the reset period of at least one sub-field among
the sub-fields of one frame is controlled in accordance
with the value of a gray level.
[0262] For example, when one frame comprises eight
sub-fields as illustrated in FIG. 20A, the magnitudes of
reset pulses are controlled in one frame comprising the
eight sub-fields in accordance with the magnitudes of the
brightness weight values of the corresponding sub-fields,
that is, the magnitudes of the gray level values.
[0263] When the magnitude of the reset pulses applied
to the scan electrodes in the reset periods of the sub-
field that comes last to realize the highest gray level, that

is, the eighth sub-field and the seventh sub-field that re-
alizes the second highest gray level in the order where
the sub-field that has the highest brightness weight value
comes first is V1, that the magnitude of the reset pulses
applied to the scan electrodes in the reset periods of the
sub-field that comes first to realize the lowest gray level,
that is, the first sub-field, the second sub-field, and the
third sub-field in the order where the sub-field that has
the lowest brightness weight value comes first is V3, and
that the magnitude of the reset pulses applied to the scan
electrodes in the reset periods of the fourth, fifth, and
sixth sub-fields that have the intermediate brightness
weight values, that is, gray level values between the gray
level values of the seventh and eighth sub-fields and the
gray level values of the first, second, and third sub-fields
is V2, a relationship of V1<V2<V3 is established.
[0264] In the present embodiment, the magnitude V1
of the reset pulses applied to the scan pulses in the reset
periods in the high gray level sub-fields is more than the
sustain voltage Vs and less than twice the sustain voltage
Vs, that is, 2Vs. Therefore, a relationship of Vs<Vl<2Vs
is established. However this is not essential to the inven-
tion in its broadest sense.
[0265] As described above, the sub-fields in which the
magnitudes of the voltages of the reset pulses are more
than the sustain voltage Vs and less than twice the sus-
tain voltage Vs may be determined in accordance with
the number of sustain pulses supplied in the sustain pe-
riods of the sub-fields of the frame. For example, a
number of sustain pulses that is equal to or more than
1/2 of the total number of sustain pulses of the sub-fields
in which the highest number of sustain pulses are sup-
plied in the sustain periods among the sub-fields of the
frame are preferably supplied to the high gray level sub-
fields.
[0266] The sub-field in which the number of sustain
pulses is equal to or more than 20% of the total number
of the sustain pulses of one frame are supplied may be
determined as the high gray level sub-field.
[0267] As described above, the reason why the mag-
nitude of the reset pulses in the high gray level sub-fields
among the sub-fields of one frame is smaller than the
magnitude of the reset pulses in the remaining sub-fields,
is because the address discharge is stable in the high
gray level sub-fields and the high gray level sub-fields
have a higher number of sustain pulses so that discharge
is stable in all of the high gray level sub-fields. That is,
since the discharge is stable in all of the high gray level
sub-fields, although the magnitude of the voltages of the
reset pulses in the reset periods is low, it is possible to
uniformly distribute wall charges in the discharge cells in
the entire PDP. Therefore, the magnitude of the voltages
of the reset pulses applied to the scan electrodes in the
reset periods in the high gray level sub-fields is made
small so that it is possible to uniformly distribute the wall
charges in the discharge cells and to reduce the amount
of light generated by dark discharge to improve the con-
trast characteristic.
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[0268] In the described exemplary embodiment, the
magnitude V3 of the reset pulses applied to the scan
electrodes in the reset periods of the low gray level sub-
fields is more than twice the sustain voltage, that is, 2Vs.
Here, the reason why the magnitude of the reset pulses
applied to the scan electrodes in the reset periods of the
low gray level sub-fields is more than the magnitude of
the reset pulses applied to the scan electrodes in the
reset periods of the remaining sub-fields is because it is
more probable that an address discharge will become
unstable in the low gray level sub-fields that have lower
brightness weight values than in the sub-fields that have
higher brightness weight values so that the magnitude
of the reset pulses applied to the scan electrodes in the
reset periods of the low gray level sub-fields is more than
the magnitude of the reset pulses applied to the scan
electrodes in the reset periods of the remaining sub-fields
to stabilize the address discharge and the sustain dis-
charge. Since the reason why the magnitude of the reset
pulses in the low gray level sub-fields is more than the
magnitude of the reset pulses in the remaining sub-fields
was described in detail with reference to the first or sec-
ond embodiment of the method of driving the plasma
display apparatus for applying the reset pulses according
to the present invention, detailed description thereof will
be omitted.
[0269] As described above, the sub-fields in which the
magnitudes of the reset pulses are more than twice the
sustain voltage Vs, that is, 2Vs may be determined in
terms of the number of sustain pulses in one frame. For
example, a number of sustain pulses that is equal to or
less than 1/2 of the total number of sustain pulses of the
sub-field in which the highest number of sustain pulses
are supplied in the sustain period among the sub-fields
of the frame are supplied to the sub-fields in which the
magnitude of the reset pulses is more than twice the sus-
tain voltage Vs. A number of sustain pulses that is equal
to or less than 20% of the total number of the sustain
pulses of one frame are supplied to these sub-fields in
which the magnitude of the reset pulses is more than
twice the sustain voltage Vs.
[0270] As described above, since the method of deter-
mining the sub-fields in which the magnitude of the reset
pulses is more than twice the sustain voltage Vs was
described with reference to the first or second embodi-
ment of the method of driving the plasma display appa-
ratus for applying the reset pulses, detailed description
thereof will be omitted.
[0271] The reset pulses of FIG. 20A whose magni-
tudes are controlled in accordance with the gray level
values of the sub-fields will be described with reference
to FIG. 20B.
[0272] Referring to FIG. 20B, the reset pulses in one
frame comprising eight sub-fields have three or more dif-
ferent voltage values. That is, the number of voltage val-
ues of the reset pulses that the sub-fields have in one
frame is three or more. In this embodiment, the reset
pulses become smaller as the magnitude of the bright-

ness weight values, that is, the gray level values of the
sub-fields in one frame decreases. For example, the re-
set pulses in the third and fourth sub-fields have different
voltage values in the order where the magnitudes of the
brightness weight values, that is, the gray level values
increase in one frame, the magnitude of the reset pulse
in the sub-field that has the lower brightness weight value,
that is, the lower gray level value between the third and
fourth sub-fields, that is, the third sub-field is higher than
the magnitude of the reset pulse in the fourth sub-field.
However this is not essential to the invention in its broad-
est sense.
[0273] As described above, in all of the sub-fields of
one frame, the reset pulses comprise the rising ramps
Ramp-up that rise with a predetermined slope. However,
the reset pulses may be applied so that the rising ramp
is not comprised in the reset period of at least one sub-
field among the sub-fields of the frame. Such a driving
waveform will be described with reference to FIG. 21.
[0274] As illustrated in FIG. 21, in another driving
waveform according to the third embodiment of the meth-
od of driving the plasma display apparatus for applying
the reset pulses, the rising ramp Ramp-up that rises with
a predetermined slope is omitted from the reset pulse
applied to the scan electrodes in the reset period of at
least one sub-field among the sub-fields of one frame.
As illustrated in the exemplary embodiment of FIG. 21,
the reset pulses in the seventh and eighth sub-fields have
a waveform of a falling ramp Ramp-down that falls with
a predetermined slope after maintaining a predetermined
positive voltage. The rising ramps are omitted from the
reset pulses of the seventh and eighth sub-fields com-
pared with the reset pulses applied to the scan electrodes
in the reset periods of the remaining sub-fields, that is,
the first to sixth sub-fields. In the period where the rising
ramps are applied in the remaining sub-fields, the pre-
determined positive voltage, for example, the sustain
voltage Vs is maintained in the seventh and eighth sub-
fields and then, the waveform of the falling ramp is shown.
The magnitude of the positive voltage is, preferably but
not essentially, equal to the magnitude of the sustain volt-
age Vs. That is, in at least one sub-field of one frame,
the reset pulse has a waveform that falls with a slope
after maintaining the sustain voltage Vs. The sub-field
from which the rising ramp is omitted is, preferably but
not essentially, a sub-field that has a higher brightness
weight value, that is, a higher gray level value in one
frame. Also, one or a plurality of such sub-fields may be
included in one frame.
[0275] When the sub-fields in which the magnitude of
the reset pulses is higher than the magnitude of the reset
pulses in the remaining sub-fields are determined in one
frame as illustrated in FIG. 20A, the magnitude of the
reset pulses in the sub-fields having sustain pulses of
equal to or more than a predetermined number based on
the number of sustain pulses comprised in one frame is
determined as V3. However, the sub-fields in which the
magnitude of the reset pulses is V3 may be determined
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based on the order in which the sub-field having the low-
est number of sustain pulses comes first in one frame.
Such a method will be described with reference to FIG.
22.
[0276] As illustrated in FIG. 22, a plurality of sub-fields
are determined as the low gray level sub-fields in one
frame so that the sub-fields from the sub-field having the
lowest number of sustain pulses to the sub-field that
comes fourth in the order where the sub-field having the
lowest number of sustain pulses comes first are deter-
mined as the low gray level sub-fields. For example, as
illustrated in FIG. 22, the first sub-field that has the lowest
brightness weight value, the second sub-field, the third
sub-field, and the fourth sub-field in the order where the
sub-field having the lowest brightness weight value
comes first are determined as the low gray level sub-
fields. The magnitude of the reset pulses of the low gray
level sub-fields, that is, the first, second, third, and fourth
sub-fields is determined as V3. Since the method of de-
termining the low gray level sub-fields was described in
detail with reference to FIG. 13, detailed description
thereof will be omitted.
[0277] When the high gray level sub-fields in which the
magnitude of the reset pulses is less than the magnitude
of the reset pulses in the remaining sub-fields in one
frame are determined as illustrated in FIG. 20A, the mag-
nitude of the reset pulses in the sub-fields having sustain
pulses of equal to or more than a predetermined number
based on the number of sustain pulses comprised in one
frame is determined as V1. However, the sub-fields in
which the magnitude of the reset pulses is V1 may be
determined based on the order in which the sub-fields
having the highest number of sustain pulses comes first
in one frame. Such a method will be described with ref-
erence to FIG. 23.
[0278] As illustrated in FIG. 23, a plurality of sub-fields
are determined as the high gray level sub-fields in one
frame so that the sub-fields from the sub-field having the
highest number of sustain pulses to the sub-field that
comes fourth in the order where the sub-field having the
highest number of sustain pulses comes first are deter-
mined as the high gray level sub-fields among the plu-
rality of sub-fields in one frame. For example, as illustrat-
ed in FIG. 23, the eighth sub-field that has the highest
brightness weight value, the seventh sub-field, the sixth
sub-field, and the fifth sub-field in the order where the
sub-field having the highest brightness weight value
comes first are determined as the high gray level sub-
fields. The magnitude of the reset pulses of the high gray
level sub-fields, that is, the fifth, sixth, seventh, and eighth
sub-fields is determined as V1. Since the method of de-
termining the high gray level sub-fields was described in
detail with reference to FIG. 17, detailed description
thereof will be omitted.
[0279] According to the third embodiment of the meth-
od of driving the plasma display apparatus for applying
the reset pulses, only one example in which the sub-fields
comprised in one frame are regularly arranged in the or-

der of the magnitudes of the brightness weight values,
that is, the magnitudes of the gray level values has been
described. However, unlike the above, the sub-fields may
be irregularly arranged in one frame. One example of
such a driving method will be described with reference
to FIG. 24.
[0280] As illustrated in FIG. 24, the sub-fields in one
frame are not regularly arranged in the order of the mag-
nitudes of the brightness weight values, that is, the mag-
nitude of the gray level value but are randomly arranged
regardless of the magnitude of the gray level value. That
is, when the sub-fields are arranged in the order of the
first, second, third, fourth, fifth, sixth, seventh, and eighth
sub-fields in FIG. 20(16)A, the sub-fields are arranged
in the order of the second, third, fourth, eighth, first, fifth,
sixth and seventh sub-fields in FIG. 24. In the frame
where the sub-fields are irregularly arranged as de-
scribed above, when the magnitude of the reset pulses
applied to the scan electrodes in the reset periods of the
low gray level sub-fields that have lower brightness
weight values, that is, the first, second, and third sub-
fields is V3, that the magnitude of the reset pulses sup-
plied to the scan electrodes in the reset periods of the
sub-fields that come fourth and eighth that are the high
gray level sub-fields that have higher brightness weight
values, among the sub-fields of the frame, that is, the
seventh and eighth sub-fields is V1, and that the magni-
tude of the reset pulses supplied to the scan electrodes
in the reset periods of the remaining gray level sub-fields
excluding the low gray level sub-fields and the high gray
level sub-fields, which come third, sixth, and seventh,
that is, the fourth, fifth, and sixth sub-fields is V2, a rela-
tionship of V1<V2<V3 is established.
[0281] The magnitudes of the reset pulses supplied in
the reset periods of the sub-fields in one frame may also
vary. For example, when one frame comprises eight sub-
fields, the magnitude of the reset pulse of the first sub-
field is V1, the magnitude of the reset pulse of the second
sub-field is V2, the magnitude of the reset pulse of the
third sub-field is V3, the magnitude of the reset pulse of
the fourth sub-field is V4, the magnitude of the reset pulse
of the fifth sub-field is V5, the magnitude of the reset
pulse of the sixth sub-field is V6, the magnitude of the
reset pulse of the seventh sub-field is V7, and the mag-
nitude of the reset pulse of the eighth sub-field is V8. V1
to V8 have different values.
[0282] As described above, according to the third em-
bodiment of the method of driving the plasma display
apparatus for applying the reset pulses, in at least one
high gray level sub-field that has a higher brightness
weight value in one frame, the magnitude of the reset
pulse is less than the magnitude of the reset pulses in
the remaining sub-fields. In at least one low gray level
sub-field that has a lower brightness weight value, the
magnitude of the reset pulse is more than the magnitude
of the reset pulses in the remaining sub-fields. In the sub-
fields that realize the intermediate gray levels between
the high gray level sub-field and the low gray level sub-
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field, the magnitude of the reset pulses is more than the
magnitude of the reset pulse in the high gray level sub-
field and less than the magnitude of the reset pulse in
the low gray level sub-field. Therefore, in the low gray
level sub-field where it is more likely that the address
discharge will become unstable, a reset discharge is sta-
bilized by the reset pulse whose magnitude is higher to
stabilize the address discharge. In the high gray level
sub-field where the address discharge is stable com-
pared with the low gray level sub-field, the generation of
the unnecessary light that does not contribute to display
of an image, which is caused by dark discharge, is pre-
vented by the reset pulse whose magnitude is lower to
improve contrast. According to the third embodiment of
the method of driving the plasma display apparatus for
applying the reset pulses, the sub-fields of one frame are
not divided into high gray level sub-fields and low gray
level sub-fields but comprise reset pulses of three or more
different magnitudes so that the reset pulse of the optimal
magnitude can be applied in each sub-field in accordance
with the brightness weight value, that is, the gray level
value of the sub-field. Therefore, it is possible to improve
the driving margin and to prevent contrast from deterio-
rating.
[0283] As illustrated in FIG. 25, a plasma display ap-
paratus comprises a PDP 800 comprising the scan elec-
trodes Y1 to Yn and the sustain electrodes Z and the
plurality of address electrodes X1 to Xm that intersect
the scan electrodes Y1 to Yn and the sustain electrodes
Z to display an image composed of a frame by combina-
tion of at least one sub-fields in which driving pulses are
applied to the address electrodes X1 to Xm, the scan
electrodes Y1 to Yn, and the sustain electrodes Z in the
reset periods, the address periods, and the sustain pe-
riods, a data driver 802 for supplying data to the address
electrodes X1 to Xm formed in the PDP 800, a scan driver
803 for driving the scan electrodes Y1 to Yn, a sustain
driver 804 for driving the sustain electrodes Z that are
common electrodes, a scan pulse controller 801 for con-
trolling the scan driver 803 when the PDP 800 is driven,
and a driving voltage generator 805 for supplying re-
quired driving voltages to the drivers 802, 803 and 804.
[0284] The plasma display apparatus displays an im-
age composed of a frame by a combination of at least
one sub-field in which driving pulses are applied to the
address electrodes, the scan electrodes, and the sustain
electrodes in the reset periods, the address periods, and
the sustain periods. The frame is divided into a plurality
of sub-field groups so that the drivers 802, 803, and 804
are controlled in the plurality of sub-field groups. The
width of the scan pulses applied to one or more scan
electrode groups among the plurality of scan electrode
groups comprising one or more scan electrodes arranged
in the order of scanning in one or more sub-fields of the
frame is different from the width of the scan pulses ap-
plied to the remaining scan electrode groups. The reason
why the widths of the scan pulses are controlled as de-
scribed above will be described in detail hereinafter. Also,

the meaning of the scan electrode groups will be de-
scribed in detail with reference to the method of driving
the plasma display apparatus.
[0285] The PDP 800 comprises a top surface panel
(not shown) and a bottom surface panel (not shown) com-
bined with each other so that the top surface panel and
the bottom surface panel are separated from each other
by a predetermined distance. In the top surface panel, a
plurality of electrodes, for example, the scan electrodes
Y1 to Yn and the sustain electrodes Z are formed to make
pairs. In the bottom surface panel, the address electrodes
X1 to Xm are formed to intersect the scan electrodes Y1
to Yn and the sustain electrodes Z.
[0286] Data that are inverse gamma corrected and er-
ror diffused by an inverse gamma correcting circuit and
an error diffusing circuit that are not shown and then, are
mapped by a sub-field mapping circuit in the sub-fields
are supplied to the data driver 802. The data driver 802
samples and latches the data in response to data timing
control signals CTRX from a timing controller (not shown)
and then, supplies the data to the address electrodes X1
to Xm.
[0287] The scan driver 803 supplies a rising ramp
waveform Ramp-up and a falling ramp waveform Ramp-
down to the scan electrodes Y1 to Yn under the control
of the scan pulse controller 801 in the reset period. Also,
the scan driving part 803 sequentially supplies scan puls-
es Sp of a scan voltage -Vy to the scan electrodes Y1 to
Yn in the address period and supplies sustain pulses sus
to the scan electrodes Y1 to Yn in the sustain period
under the control of the scan pulse controller 801.
[0288] The sustain driver 804 supplies the bias voltage
of a sustain voltage Vs to the sustain electrodes Z under
the control of the timing controller (not shown) in a period
where the falling ramp waveform Ramp-down is gener-
ated and in the address period and alternates the scan
driver 803 in the sustain period to supply the sustain puls-
es sus to the sustain electrodes Z.
[0289] The scan pulse controller 801 generates pre-
determined timing control signals CTRY for controlling
the operating timing and synchronization of the scan driv-
er 803 in the reset period, the address period, and the
sustain period and supplies the timing control signals
CTRY to the scan driver 803 to control the scan driver
803. In particular, the scan pulse controller 801 controls
the scan driver 803 in one or more sub-fields of one frame
so that the width of the scan pulses applied to one or
more scan electrode groups among the plurality of scan
electrode groups comprising one or more scan elec-
trodes arranged in the order of scanning is different from
the width of the scan electrodes applied to the remaining
scan electrode groups.
[0290] The data control signals CTRX comprise a sam-
pling clock for sampling data, a latch control signal, and
a switch control signal for controlling the on/off times of
an energy frequency circuit and a driving switch device.
A scan control signal CTRY comprises a switch control
signal for controlling the on/off times of the energy fre-
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quency circuit and the driving switch device in the scan
driver 803. A sustain control signal CTRZ comprises a
switch control signal for controlling the on/off times of the
energy frequency circuit and the driving switch device in
the sustain driver 804.
[0291] The driving voltage generator 805 generates a
set-up voltage Vsetup, a scan common voltage Vscan-
com, the scan voltage -Vy, the sustain voltage Vs, and
a data voltage Vd. The driving voltages may vary in ac-
cordance with the composition of discharge gas or the
structure of a discharge cell.
[0292] Although not shown, the structure of the plasma
display apparatus of the present embodiment is the same
as the structure of the plasma display apparatus accord-
ing to the embodiment of FIG. 25 except that the scan
pulse controller 801 applies predetermined control sig-
nals to the scan driver 803 to control the widths of the
scan pulses applied to the scan electrodes in one or more
sub-fields of one frame in accordance with an average
picture level (APL) as well as generates predetermined
control signals for controlling the operation timing and
synchronization of the scan driver 803 in the address
period and supplies the timing control signals to the scan
driver 803 to control the scan driver 803.
[0293] The function of another plasma display appa-
ratus of such a structure will be described in detail with
reference to the method of driving the plasma display
apparatus.
[0294] Various embodiments of the method of driving
the plasma display apparatus having such a structure
will be described as follows.
[0295] According to the fourth embodiment of a meth-
od of driving a plasma display apparatus for applying
scan pulses, the scan electrodes on a PDP are divided
into a plurality of scan electrode groups so that, in at least
one scan electrode group among the divided scan elec-
trode groups, the width of the scan pulses applied to the
scan electrodes in an address period is different from the
width of the scan pulses applied to the remaining scan
electrode groups. Therefore, an example of a method of
dividing the scan electrodes into a plurality of scan elec-
trode groups will be described with reference to FIG. 26.
[0296] As illustrated in FIG. 26, the scan electrodes
Y1 to Yn of a PDP 900 are divided into, for example, a
Ya electrode group Ya1 to Ya(n)/4 901, a Yb electrode
group Yb(n+1)/4 to Yb(2n)/4 902, a Yc electrode group
Yc(2n+1)/4 to Yc(3n)/4 903, and a Yd electrode group
Yd(3n+1)/4 to Yd(n) 904. The number N of scan electrode
groups is set to 2≤N≤(n-1) when the total number of scan
electrodes is n.
[0297] All of the scan electrodes comprised in one scan
electrode group are continuously scanned. That is, scan
electrodes of a predetermined number are set as a scan
electrode group based on the order of scanning. For ex-
ample, in FIG. 26, the scan electrode group Ya comprises
the scan electrodes Ya1 to Ya(n/4) and the scan elec-
trode group Yb comprises the scan electrodes Yb((n+1)
/4) to Yb(2n/4). The scan electrode Ya1 of the scan elec-

trode group Ya is first scanned and the scan electrode
Ya2 is scanned next so that scanning is performed in the
order of Ya3···Ya((n-1)/4), Ya(n/4), Yb((n+1)/4)···Yb((2n-
1)/4), and Yb(2n/4) .
[0298] In FIG. 26, the number of scan electrodes com-
prised in each of the scan electrode groups 901, 902,
903 and 904 is the same. However, the number of scan
electrodes comprised in each of the scan electrode
groups 901, 902, 903 and 904 may vary. The number of
scan electrode groups may be controlled. An example in
which the number of scan electrodes comprised in each
of the scan electrodes varies or the number of scan elec-
trode groups is controlled will be described in detail here-
inafter.
[0299] A fourth embodiment of the method of driving
the plasma display apparatus in which the scan elec-
trodes of the plasma display panel are divided into a plu-
rality of scan electrode groups, for example, four scan
electrode groups as illustrated in FIG. 26 will be described
as follows.
[0300] As illustrated in FIG. 27, according to the fourth
embodiment of a method of driving the plasma display
apparatus for applying the scan pulses, when the scan
electrodes Y1 to Yn are divided into the four scan elec-
trode groups, that is, the scan electrode group Ya, the
scan electrode group Yb, the scan electrode group Yc,
and the scan electrode group Yd as illustrated in FIG.
26, the width of the scan pulses applied to the scan elec-
trodes is controlled in the order of scanning in one or
more scan electrode groups among the four scan elec-
trode groups. That is, the width of the scan pulses applied
to the scan electrodes in one or more scan electrode
groups among the four scan electrode groups is made
different from the width of the scan pulses applied to the
scan electrodes in the remaining scan electrode groups.
[0301] For example, when the scan electrodes are ar-
ranged in the order of FIG. 26 on the PDP and that the
scan pulses are sequentially applied in the order of ar-
rangement of FIG. 26, in FIG. 27, the width of the scan
pulses applied to the scan electrode group Ya comprising
the scan electrodes Y1 to Ya1 that are scanned earlier,
that is, the width of the scan pulses applied to the scan
pulses Y1 to Ya(n/4) is W1, which is narrowest.
[0302] The width of the scan pulses applied to the scan
electrode group Yb comprising the scan electrodes
Yb((n+1)/4) to Yb((2n)/4) that are scanned later than the
scan electrodes comprised in the scan electrode group
Ya, that is, the width of the scan pulses applied to the
scan electrodes Yb((n+1)/4) to Yb((2n)/4) is W2, which
is more than W1. The width of the scan pulses applied
to the electrode group Yc is W3, which is more than W2
and the width of the scan pulses applied to the electrode
group Yd is W4, which is more than W3. That is, a rela-
tionship of W1<W2<W3<W4 is established among the
magnitudes of the scan pulses.
[0303] The reason why the scan pulses whose width
is narrower are applied to the scan electrode group that
is scanned earlier and the scan pulses whose width is
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wider are applied to the scan electrode group that is
scanned later as described above is as follows.
[0304] Being scanned earlier means that the address
discharge is generated within a short time after the reset
discharge generated in the reset period. Also, immedi-
ately after the reset discharge, a plurality of priming par-
ticles generated by the reset discharge exist in a dis-
charge cell. Therefore, a strong enough address dis-
charge is generated even if the scan pulses having a
narrower width are applied to the scan electrodes that
are scanned earlier.
[0305] Being scanned later means that the address
discharge is generated in a substantial time after the reset
discharge generated in the reset period. The number of
priming particles is reduced in the discharge cell with a
lapse of time. Therefore, the scan pulses having a wider
width are applied to the scan electrodes that are scanned
later so that the address discharge is generated in a sub-
stantial time after the reset discharge so that it is possible
to prevent the address discharge from becoming weak
or from not being generated due to a lack in the number
of priming particles that exist in the discharge cell.
[0306] The scan pulses whose widths are controlled
in the order of scanning will be described in detail with
reference to FIG. 28.
[0307] FIG. 28 illustrates the widths of the scan pulses
controlled in the order of scanning. As illustrated in FIG.
28, the width W1 of the scan pulses applied to the scan
electrode group Ya comprising the scan electrodes that
are scanned first is narrowest and the width of the scan
pulses applied to the scan electrode group Yb that is
scanned later than the scan electrode group Ya is set as
W2 and is wider than W1. The widths of the scan pulses
applied to the scan electrode group Yc and the scan elec-
trode group Yd are determined. The width of the scan
pulses may be the same or may vary.
[0308] FIG. 29 illustrates an the example of difference
in width between the scan pulses according to the fourth
embodiment of the method of driving the plasma display
apparatus for applying the scan pulses.
[0309] As illustrated in FIG. 29, the difference in width
between any two scan pulses that are used for scanning
of any two continuous scan electrode groups is the same
as the difference in width between other two scan pulses
that are used for scanning of other two continuous scan
electrode groups. For example, when it is assumed that
the width of the scan pulses applied to the scan electrode
group Ya is W, the width of the scan pulses applied to
the scan electrode group Yb is W+d, the width of the scan
pulses applied to the scan electrode group Yc is W+2d,
and the width of the scan pulses applied to the scan elec-
trode group Yd is W+3d. That is, the difference(d) in width
between any two scan pulses that are used for scanning
of continuous scan electrode groups is the same as the
difference in width between other two scan pulses that
are used for scanning of continuous scan electrode
groups.
[0310] FIG. 30 illustrates another example of differ-

ence in width between the scan pulses according to the
fourth embodiment of the method of driving the plasma
display apparatus for applying the scan pulses.
[0311] As illustrated in FIG. 30, a difference in width
between any two scan pulses that are used for scanning
of any two continuous scan electrode groups can be dif-
ferent from the difference in width between other two scan
pulses that are used for scanning of other two continuous
scan electrode groups. For example, when the width of
the scan pulses applied to the scan electrode group Ya
is W, the width of the scan pulses applied to the scan
electrode group Yb is W+b, the width of the scan pulses
applied to the scan electrode group Yc is W+3d, and the
width of the scan pulses applied to the scan electrode
group Yd is W+7d. That is, the difference in width be-
tween any two scan pulses that are used for scanning of
two continuous scan electrode groups is d, 2d or 4d.
[0312] The number of scan electrodes in one or more
scan electrode groups among the plurality of scan elec-
trode groups may be different from the numbers of scan
electrodes comprised in the remaining scan electrode
groups. An example in which the scan electrode groups
are divided as described above will be described with
reference to FIG. 31.
[0313] As illustrated in FIG. 31, when the total number
of scan electrodes of a PDP 1400 is 100, the scan elec-
trodes Y1 to Y100 are divided into the scan electrode
group Ya (Y1 to Y10) 1401, the scan electrode group Yb
(Y11 to Y15) 1402, the scan electrode group Yc (Y16)
1403, the scan electrode group Yd (Y17 to Y60) 1404,
and the scan electrode group Ye (Y61 to Y100) 1405. As
described above, the scan electrode groups comprise
different numbers of scan electrodes.
[0314] The scan electrode group Yc comprises only
one scan electrode, that is, the scan electrode Y16 unlike
the remaining scan electrode groups.
[0315] Excluding the case in which one scan electrode
group comprises one scan electrode as described above,
all of the scan electrodes comprised in one scan elec-
trode group are continuously scanned. That is, when one
scan electrode group comprises a plurality of scan elec-
trodes, for example, the scan electrodes Y1, Y2, and Y3,
the scan electrodes Y1, Y2, and Y3 are continuously
scanned in the scan electrode group.
[0316] When one scan electrode group comprises a
plurality of scan electrodes, all of the scan electrodes
comprised in the scan electrode group are continuously
scanned as illustrated in FIG. 26. That is, scan electrodes
of a predetermined number are set as one scan electrode
group based on the order of scanning.
[0317] The respective scan electrode groups comprise
different numbers of scan electrodes. Only scan elec-
trode groups of a predetermined number selected from
the plurality of scan electrode groups may comprise scan
electrodes of different numbers from the numbers of scan
electrodes comprised in the remaining scan electrode
groups. For example, in FIG. 31, the scan electrode group
Ya comprises 10 scan electrodes that are continuously
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scanned, the scan electrode group Yb comprises 5 scan
electrodes that are continuously scanned, the scan elec-
trode group Yc comprises one scan electrode, the scan
electrode group Yd comprises 44 scan electrodes that
are continuously scanned, and the scan electrode group
Ye comprises 40 scan electrodes that are continuously
scanned.
[0318] In the scan electrode groups divided as de-
scribed above, the widths of the scan pulses are also
controlled in the order of scanning as illustrated in FIG.
27. Since the method of controlling the widths of the scan
electrodes in the scan electrode groups was described
in detail with reference to FIG. 27, detailed description
thereof will be omitted.
[0319] As described above, the scan pulses of narrow-
er widths are applied to the scan electrode groups that
are scanned earlier and the scan pulses of wider widths
are applied to the scan electrode groups that are scanned
later so that it is possible to prevent the length of the
entire address period in one sub-field from increasing
and to prevent the address discharge from becoming un-
stable due to a lack of priming particles in the scan elec-
trode groups that are scanned later to stabilize the dis-
charge of the entire PDP.
[0320] According to the fourth embodiment of the
method of driving the plasma display apparatus for ap-
plying the scan pulses according to the present invention,
the widths of the applied scan pulses are controlled in
one or more scan electrode groups in one sub-field in
accordance with the order of scanning. The widths of the
scan pulses of one or more sub-fields may be controlled
in one frame in accordance with the screen brightness
of the PDP. Such a method of driving the plasma display
apparatus is the same as the fifth embodiment of the
method of driving the plasma display apparatus for ap-
plying the scan pulses.
[0321] According to the fifth embodiment of the method
of driving the plasma display apparatus for applying the
scan pulses, the widths of the scan pulses in one or more
sub-fields are controlled in accordance with the entire
screen brightness of the PDP, that is, an average picture
level (APL). To facilitate an understanding of the fifth em-
bodiment of the method of driving the plasma display
apparatus, the APL will be described with reference to
FIG. 32.
[0322] FIG. 32 illustrates the APL. As illustrated in FIG.
32, the number of sustain pulses is reduced as the value
of the APL increases and increases as the value of the
APL decreases. For example, when an image is dis-
played only in a small area of the PDP screen, that is,
when the area in which the image is displayed is small
(in such a case, the APL is low), since the number of
discharge cells that contribute to display of the image is
low, a larger number of sustain pulses are applied to each
of the discharge cells that contribute to display of the
image so that the amount of power consumption of the
PDP is reduced. Also, the brightness of the portion of the
screen where the image is displayed increases to im-

prove the picture quality.
[0323] When an image is displayed only in a larger
area on the screen of the PDP, that is, when the area in
which the image is displayed is larger (in this case, the
APL is larger), since the number of discharge cells that
contribute to display of the image is high, a lower number
of sustain pulses are applied to each of the discharge
cells that contribute to display of the image so that the
amount of power consumption of the PDP decreases.
[0324] When an image is displayed in a large area on
the screen of the PDP, the number of sustain pulses sup-
plied to each of the discharge cells decreases to reduce
power consumption. When an image is displayed in a
small area on the screen of the PDP, the number of sus-
tain pulses supplied to each of the discharge cells in-
creases to compensate for a reduction in brightness to
prevent the brightness realized by the entire PDP from
decreasing and to reduce power consumption.
[0325] The fifth embodiment of the method of driving
the plasma display apparatus for applying the scan puls-
es to which the APL is applied will be described with
reference to FIG. 33.
[0326] As illustrated in FIG. 33, according to the fifth
embodiment of the method of driving the plasma display
apparatus for applying the scan pulses, the widths of the
scan pulses applied to the scan electrodes are controlled
in one or more sub-fields of a frame in accordance with
the APL. For example, when the APL is low as illustrated
in FIG. 33, that is, when the area in which an image is
displayed on the screen of the PDP is small (when the
number of sustain pulses applied to one discharge cell
per unit gray level is high), the width W1 of the scan pulse
applied to the scan electrodes in the sub-field such as
the first sub-field that has a lower brightness weight value
is wider than the width W2 of the scan pulses applied to
the scan electrodes in the remaining sub-fields.
[0327] For example, as illustrated in FIG. 33, when one
frame comprises eight sub-fields, the width W1 of the
scan pulse applied to the scan electrodes in the first sub-
field among the sub-fields is wider than the width W2 of
the scan pulses applied to the scan electrodes in the
remaining sub-fields, that is, the second to eighth sub-
fields.
[0328] As described above, the reason why the width
of the scan pulses in the low gray level sub-fields that
have lower brightness weight values is more than the
width of the scan pulses in the remaining gray level sub-
fields in one frame where the APL is lower is because
the area in which the image is displayed on the screen
of the PDP is smaller when the APL is lower so that the
low gray level sub-fields that have lower brightness
weight values are more frequently selected than the high
gray level sub-fields. Therefore, the width of the scan
pulses of the low gray level sub-fields that are more fre-
quently selected when the APL is low increases so that
the entire discharge of the PDP stabilizes.
[0329] In one frame comprising the sub-fields that are
selected with different frequencies in accordance with
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difference in the APL, the width of the scan pulses in-
creases in the sub-fields that are more frequently select-
ed and the width of the scan pulses decreases in the sub-
fields that are less frequently selected to stabilize the
entire discharge of the PDP and to prevent the brightness
of the PDP from decreasing due to a reduction in the
number of sustain pulses, which is caused by an increase
in the length of the unnecessary address period.
[0330] The widths of the scan pulses applied to the
scan electrodes in the sub-fields are preferably the same.
[0331] In FIG. 33, the number of low gray level sub-
fields in which the width of the scan pulses is wider than
the width of the scan pulses in the remaining sub-fields
in one frame where the APL is lower is one. A plurality
of low gray level sub-fields may be comprised in one
frame. Such a method of driving the plasma display ap-
paratus will be described with reference to FIG. 34.
[0332] As illustrated in FIG. 34, the width of the scan
pulses applied to the scan electrodes in the first, second,
and third sub-fields in one frame is wider than the width
of the scan pulses of the fourth, fifth, sixth, seventh, and
eighth sub-fields. In FIG. 34, the APL is lower as illus-
trated in FIG. 33. As described above, the width of the
scan pulses in the low gray level sub-fields that are more
frequently selected when the APL is lower, that is, the
first, second, and third sub-fields is wider than the width
of the scan pulses in the remaining sub-fields.
[0333] The low gray level sub-fields may be deter-
mined based on the number of sustain pulses. For ex-
ample, the low gray level sub-field preferably comprises
a number of sustain pulses that is equal to or less than
20% of the number of sustain pulses of the sub-field com-
prising the highest number of sustain pulses in one frame.
For example, when the total number of sustain pulses
comprised in the sub-field having the largest number of
sustain pulses in one frame is 1,000, the sub-field com-
prising 200 or less sustain pulses is determined as the
low gray level sub-field. When such a rule is applied to
FIG. 34, the first, second, and third sub-fields of FIG. 34
are the sub-fields each having 200 or less sustain pulses.
[0334] In the driving waveform of FIG. 34, the widths
of the scan pulses applied to the scan electrodes in the
address periods of the plurality of sub-fields determined
as the low gray level sub-fields are the same. However,
the widths of the scan pulses applied to the scan elec-
trodes in the address periods of the plurality of sub-fields
determined as the low gray level sub-fields may be dif-
ferent from each other, which will be described with ref-
erence to FIG. 35.
[0335] FIG. 35 illustrates another example in which the
widths of the scan pulses are controlled in accordance
with the APL in the plurality of sub-fields in one frame.
[0336] As illustrated in FIG. 35, the widths of the scan
pulses applied to the scan electrodes in the first, second,
and third sub-fields in one frame are wider than the widths
of the scan pulses of the fourth, fifth, sixth, seventh, and
eighth sub-fields. The width of the scan pulse of the first
sub-field, the width of the scan pulse of the second sub-

field, and the width of the scan pulse of the third sub-field
are different from each other. The width of the scan puls-
es in the first, second, and third sub-fields are also wider
than the widths of the fourth, fifth, sixth, seventh and
eighth sub-field. The first, second and third sub-field are
the low gray level sub-fields.
[0337] In the first, second and third sub-fields that are
the low gray level sub-fields, the width W1 of the scan
pulse of the first sub-field having the lowest gray level
value is widest, the width W2 of the scan pulse of the
second sub-field is the second widest, and the width W3
of the scan pulse of the third sub-field is narrowest. The
width W4 of the scan pulses of the remaining sub-fields,
that is, the fourth, fifth, sixth, seventh and eighth sub-
fields is narrower than the widths W1, W2 and W3.
[0338] In FIG. 35, the widths of the scan pulses of a
plurality of the low gray level sub-fields are different from
each other. However, the predetermined number of low
gray level sub-fields are selected from the plurality of low
gray level sub-fields so that the width of the scan pulses
in the selected low gray level sub-fields may be different
from the widths of the scan pulses in the remaining low
gray level sub-fields. For example, in FIG. 35, in the low
gray level sub-fields, the width of the scan pulse of the
first sub-field may be set as W1 and the width of the scan
pulses of the remaining low gray level sub-fields, that is,
the second and third sub-fields may be set as W2.
[0339] According to the fourth embodiment of the
method of driving the plasma display apparatus, the
widths of the scan pulses in the remaining sub-fields ex-
cluding the low gray level sub-fields among the sub-fields
of one frame are the same and are narrower than the
widths of the scan pulses in the low gray level sub-fields.
However, in the remaining sub-fields excluding the low
gray level sub-fields, one or more sub-fields may have
scan pulses of different widths, which will be described
with reference to FIG. 36.
[0340] As illustrated in FIG. 36, in the remaining sub-
fields excluding the low gray level sub-fields of one frame,
one or more sub-fields have scan pulses of different
widths.
[0341] For example, as illustrated in FIG. 36, in the
remaining sub-fields excluding the low gray level sub-
fields, the width Wa of the scan pulse of the fourth sub-
field having the lowest gray level value is the widest, the
width Wb of the scan pulse of the fifth sub-field is narrower
than Wa, and the width Wc of the scan pulse of the eighth
sub-field is narrower than Wa or Wb. The width Wa, Wb
or Wc of the scan pulse is less than W1, W2 or W3 in
FIG. 18.
[0342] As illustrated in FIGs. 33, 34, 35, and 36, dif-
ference in width between the scan pulses having different
widths in one frame may be the same or vary. The case
in which the difference in width between two scan pulses
from adjacent sub-fields may be the same as or different
from the difference in width between 2 scan pulses from
other adjacent sub-fields in a frame will be described with
reference to FIG. 37.
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[0343] FIG. 37 illustrates an example of the differences
in width between the scan pulses according to the fifth
embodiment.
[0344] As illustrated in FIG. 37, the difference in width
between two scan pulses from adjacent sub-fields is the
same as the difference in width between 2 scan pulses
from other adjacent sub-fields. When the widths of the
scan pulses of the low gray level sub-fields are wider
than the widths of the scan pulses of the remaining sub-
fields in one frame where the APL is lower, the difference
in width between the two scan pulses of different widths,
for example, the difference in width between the scan
pulse width W1 of the first sub-field and the scan pulse
width W2 of the second sub-field, the difference in width
between the scan pulse width W2 of the second sub-field
and the scan pulse width W3 of the third sub-field, and
the difference in width between the scan pulse width W3
of the third sub-field and the scan pulse width W4 of the
fourth sub-field of FIG. 35 are the same. Also, when the
widths of the scan pulses are different from each other
in the remaining sub-fields excluding the low gray level
sub-fields of FIG. 36, the difference between Wa and Wb
and the difference between Wb and Wc are the same.
[0345] To be specific, as illustrated in FIG. 37, when
the width of the scan pulse applied in the first sub-field
is W, the width of the scan pulse applied in the second
sub-field is W+d, the width of the scan pulse applied in
the third sub-field is W+2d, and the width of the scan
pulse applied in the fourth sub-field is W+3d. The differ-
ence in width between the two scan pulses is d.
[0346] The difference in width between 2 scan pulses
from adjacent subfields may be different from the differ-
ences in width between 2 scan pulses from other adjacent
sub-fields in a frame. Such a driving waveform will be
described with reference to FIG. 38.
[0347] As illustrated in FIG. 38, the difference in width
between 2 scan pulses from adjacent subfields is differ-
ent from the differences in width between 2 scan pulses
from other adjacent sub-fields in a frame.
[0348] For example, when the width of the scan pulse
applied in the first sub-field is W, the width of the scan
pulse applied in the second sub-field is W+d, the width
of the scan pulse applied in the third sub-field is W+3d,
and the width of the scan pulse applied in the fourth sub-
field is W+7d. That is, the difference in width d, 2d or 4d
between the two scan pulses of different widths is differ-
ent.
[0349] Only the cases in which the APL is low have
been described above. The case in which the APL is high
will be described with reference to FIG. 39.
[0350] As illustrated in FIG. 39, according to the fifth
embodiment of a method of driving the plasma display
apparatus for applying the scan pulses, the widths of the
scan pulses applied to the scan electrodes are controlled
in one or more sub-fields of one frame in accordance with
the APL. When the APL is high, the widths of the scan
pulses applied to the scan electrodes in the high gray
level sub-fields that have higher brightness weight values

to realize high gray levels in the address periods are wider
than the widths of the scan pulses applied to the scan
electrodes in the remaining sub-fields.
[0351] For example, when the APL is high as described
above, that is, when the area in which an image is dis-
played on the screen of the PDP is large (when the
number of sustain pulses applied to one discharge cell
per a unit gray level is low), the width W2 of the scan
pulse applied to the scan electrodes in the sub-field that
has a higher brightness weight value, in one frame, for
example, the width W2 of the scan pulse in the eighth
sub-field is wider than the width W1 of the scan pulses
applied to the scan electrodes in the remaining sub-fields.
[0352] For example, as illustrated in FIG. 39, when one
frame comprises eight sub-fields, the width W2 of the
scan pulse applied to the scan electrodes in the eighth
sub-field among the sub-fields is wider than the width W1
of the scan pulses applied to the scan electrodes in the
remaining sub-fields, that is, the first to seventh sub-
fields.
[0353] As described above, the reason why the width
of the scan pulses in high gray level sub-fields that have
higher brightness weight values is wider than the width
of the scan pulses in the remaining gray level sub-fields
in one frame where the APL is higher is because the area
in which the image is displayed on the screen of the PDP
is higher when the APL is higher so that the high gray
level sub-fields that have higher brightness weight values
to realize high gray levels are more frequently selected
than the low gray level sub-fields. Therefore, the width
of the scan pulses of the high gray level sub-fields that
are more frequently selected when the APL is high in-
creases so that the discharge of the PDP stabilizes.
[0354] In one frame comprising the sub-fields that are
selected with different frequencies in accordance with
the difference in the APL, the width of the scan pulses is
increased in the sub-fields that are more frequently se-
lected and the width of the scan pulses decreases in the
sub-fields that are less frequently selected to stabilize
the discharge of the PDP and to prevent the brightness
of the PDP from decreasing due to the reduction in the
number of sustain pulses, which is caused by an increase
in the length of the unnecessary address period.
[0355] The widths of the scan pulses applied to the
scan electrodes in the sub-fields of one frame are pref-
erably the same.
[0356] In FIG. 39, the number of high gray level sub-
fields where the width of the scan pulses is wider than
the width of the scan pulses in the remaining sub-fields
in one frame where the APL is higher is one. However,
a plurality of high gray level sub-fields may be comprised
in one frame. Such a method of driving the plasma display
apparatus will be described with reference to FIG. 40.
[0357] As illustrated in FIG. 40, the width of the scan
pulses applied to the scan electrodes in the sixth, seventh
and eighth sub-fields in one frame is wider than the width
of the scan pulses of the remaining sub-fields, that is, the
first, second, third, fourth and fifth sub-fields. In FIG. 40,
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the APL is higher as illustrated in FIG. 39. As described
above, the width of the scan pulses in the high gray level
sub-fields that are more frequently selected when the
APL is higher, that is, the sixth, seventh and eighth sub-
fields is made wider than the width of the scan pulses in
the remaining sub-fields.
[0358] The high gray level sub-field may be determined
based on the number of sustain pulses. For example, the
high gray level sub-field preferably comprises a number
of sustain pulses that is equal to or less than 20% of the
total number of sustain pulses supplied in one frame. For
example, when the total number of sustain pulses com-
prised in one frame is 2,000, the sub-field comprising 400
or more sustain pulses is determined as the high gray
level sub-field. When such a rule is applied to FIG. 40,
the sixth, seventh and eighth sub-fields of FIG. 40 are
the sub-fields each having 400 or more sustain pulses.
[0359] In the driving waveform of FIG. 40, the widths
of the scan pulses applied to the scan electrodes in the
address periods of the plurality of sub-fields determined
as the high gray level sub-fields are the same. However,
unlike the above, the widths of the scan pulses applied
to the scan electrodes in the address periods of the plu-
rality of sub-fields determined as the high gray level sub-
fields may be different from each other, which will be
described with reference to FIG. 41.
[0360] FIG. 41 illustrates another example in which the
widths of the scan pulses are controlled in accordance
with the APL in the plurality of sub-fields in one frame.
[0361] As illustrated in FIG. 41, the widths of the scan
pulses applied to the scan electrodes in the sixth, seventh
and eighth sub-fields in one frame are wider than the
widths of the scan pulses of the first, second, third, fourth
and fifth sub-fields. Here, unlike the illustration in FIG.
40, the width of the scan pulse of the sixth sub-field, the
width of the scan pulse of the seventh sub-field, and the
width of the scan pulse of the eighth sub-field are different
from each other. Here, the sixth, seventh and eighth sub-
fields in which the widths of the scan pulses that are dif-
ferent from each other are wider than the widths of the
remaining sub-fields, that is, the first, second, third, fourth
and fifth sub-fields are the high gray level sub-fields.
[0362] In the sixth, seventh and eighth sub-fields that
are the high gray level sub-fields in which the widths of
the scan pulses are wider, the width W4 of the scan pulse
of the eighth sub-field having the highest gray level value
is widest, the width W3 of the scan pulse of the seventh
sub-field is second widest, and the width W2 of the scan
pulse of the sixth sub-field is narrowest. The width W1
of the scan pulses of the remaining sub-fields, that is, the
first, second, third, fourth, and fifth sub-fields is narrower
than the widths W2, W3 and W4.
[0363] In FIG. 41, the widths of the scan pulses of the
plurality of the high gray level sub-fields are different from
each other. However, the predetermined number of high
gray level sub-fields are selected from the plurality of high
gray level sub-fields so that the width of the scan pulses
in the selected high gray level sub-fields may be different

from the widths of the scan pulses in the remaining high
gray level sub-fields. For example, in FIG. 41, in the high
gray level sub-fields, the width of the scan pulse of the
eighth sub-field may be set as W3 and the width of the
scan pulses of the remaining high gray level sub-fields,
that is, the sixth and seventh sub-fields may be set as W2.
[0364] According to the fifth embodiment of the method
of driving the plasma display apparatus according to the
present invention, the widths of the scan pulses in the
remaining sub-fields excluding the high gray level sub-
fields among the sub-fields of one frame are the same
and are narrower than the widths of the scan pulses in
the high gray level sub-fields. However, in the remaining
sub-fields excluding the high gray level sub-fields, one
or more sub-fields may also have scan pulses of different
widths, which will be described with reference to FIG. 42.
[0365] For example, as illustrated in FIG. 42, in the
remaining sub-fields excluding the high gray level sub-
fields, the width Wa of the scan pulse of the first sub-field
having the lowest gray level value is narrowest, the width
Wb of the scan pulse of the second sub-field is wider
than Wa, and the width Wc of the scan pulse of the fifth
sub-field is wider than Wa or Wb. The width Wa, Wb or
Wc of the scan pulse is narrower than W2, W3, or W4 in
FIG. 41.
[0366] As illustrated in FIGs. 39, 40, 41 and 42, the
difference in width between the scan pulses of different
widths in one frame may be the same or may vary. Since
the case in which difference in width between the scan
pulses of different widths in one frame is the same was
described with reference to FIG. 37, a detailed descrip-
tion thereof will be omitted.
[0367] Also, since the case in which the difference in
width between the two scan pulses of different widths
varies was described with reference to FIG. 38, detailed
description thereof will be omitted.
[0368] As described above, the scan pulses of wider
widths are applied in the low gray level sub-fields when
the APL is low and are applied in the high gray level sub-
fields when the APL is high so that it is possible to prevent
the length of the address period from increasing and to
stabilize the discharge of the PDP.
[0369] Exemplary embodiments of the invention hav-
ing been thus described, it is evident that they may be
varied in many ways. Such variations are not to be re-
garded as a departure from the scope of the invention,
and all such modifications as would be obvious to one
skilled in the art are intended to be comprised within the
scope of the claims.

Claims

1. A plasma display apparatus comprising:

a plasma display panel comprising scan elec-
trodes;
a driver arranged to drive the scan electrodes;
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and
a reset pulse controller arranged to control the
driver so as to control the magnitudes of the re-
set pulses applied to the scan electrodes in the
reset periods of at least one sub-field among the
sub-fields of one frame in accordance with gray
level values.

2. The plasma display apparatus as claimed in claim 1,
wherein the magnitudes of the reset pulses have
three or more different voltage values, and
wherein the reset pulse controller is arranged to in-
crease the magnitudes of the reset pulses as the
gray level values of the sub-fields decreases.

3. The plasma display apparatus as claimed in claim 1,
wherein the reset pulse controller is arranged to set
the magnitude of at least one of the reset pulses to
be more than twice a sustain voltage.

4. The plasma display apparatus as claimed in claim 3,
wherein the magnitudes of the reset pulses are more
than twice the sustain voltage in the sub-fields from
the sub-field having the lowest number of sustain
pulses to the sub-field that comes fourth in the order
where the sub-field in which the number of sustain
pulses supplied in a sustain period is lowest comes
first among the sub-fields of the frame.

5. The plasma display apparatus as claimed in claim 3,
wherein the magnitudes of the reset pulses are more
than twice the sustain voltage in the sub-fields in
which a number of sustain pulses is equal to or less
than 1/2 of the total number of sustain pulses of the
sub-field in which the highest number of sustain puls-
es are supplied in a sustain period are supplied
among the sub-fields of the frame.

6. The plasma display apparatus as claimed in claim 3,
wherein the magnitudes of the reset pulses are more
than twice the sustain voltage in the sub-fields in
which a number of sustain pulses is equal to or less
than 20% of the total number of sustain pulses of
one frame are supplied.

7. The plasma display apparatus as claimed in claim 1,
wherein the reset pulse controller is arranged to set
the magnitude of at least one of the reset pulses to
be more than the sustain voltage and less than twice
the sustain voltage.

8. The plasma display apparatus as claimed in claim 7,
wherein the magnitudes of the reset pulses are more
than the sustain voltage and less than twice the sus-
tain voltage in the sub-fields from the sub-field having
the highest number of sustain pulses to the sub-field
that comes fourth in the order where the sub-field in
which the number of sustain pulses supplied in a

sustain period is highest comes first among the sub-
fields of the frame.

9. The plasma display apparatus as claimed in claim 7,
wherein the magnitudes of the reset pulses are more
than the sustain voltage and less than twice the sus-
tain voltage in the sub-fields in which a number of
sustain pulses is equal to or more than 1/2 of the
total number of sustain pulses of the sub-field in
which the highest number of sustain pulses are sup-
plied in a sustain period are supplied among the sub-
fields of the frame.

10. The plasma display apparatus as claimed in claim 7,
wherein the magnitudes of the reset pulses are more
than the sustain voltage and less than twice the sus-
tain voltage in the sub-fields in which a number of
sustain pulses is equal to or more than 20% of the
total number of sustain pulses of one frame are sup-
plied.

11. The plasma display apparatus as claimed in claim 1,
wherein the reset pulse controller is arranged to
make at least one of the reset pulses fall with a slope
after maintaining a positive voltage of a predeter-
mined magnitude.

12. The plasma display apparatus as claimed in claim
11, wherein the magnitude of the positive voltage is
equal to the magnitude of the sustain voltage.

13. The plasma display apparatus as claimed in claim 1,
wherein the reset pulse controller is arranged to ir-
regularly arrange the sub-fields comprised in the
frame in the order of the magnitudes of the gray level
values.

14. An apparatus for driving a plasma display panel com-
prising scan electrodes, the apparatus comprising:

a driver arranged to drive the scan electrodes;
and
a reset pulse controller arranged to control the
driver so as to control the magnitudes of the re-
set pulses applied to the scan electrodes in the
reset periods of at least one sub-fields among
the sub-fields of one frame in accordance with
gray level values.

15. A plasma display panel comprising scan electrodes,
wherein the magnitudes of the reset pulses applied
to the scan electrodes in the reset periods of at least
one sub-fields among the sub-fields of one frame are
controlled in accordance with gray level values.

16. A plasma display apparatus comprising:

a plurality of scan electrodes; and
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controller arranged to control the magnitudes of
the reset pulses applied to the scan electrodes
in the reset periods of at least one sub-fields
among the sub-fields of one frame in accord-
ance with gray level values.

17. A plasma display apparatus comprising a plurality of
scan electrodes formed in a top surface panel and
a driver arranged to apply driving pulses to the scan
electrodes, wherein the driver is arranged to control
the magnitudes of the reset pulses applied to the
scan electrodes in the reset periods of at least one
sub-fields among the sub-fields of one frame in ac-
cordance with gray level values.

18. A method of driving a plasma display apparatus com-
prising scan electrodes, wherein the magnitudes of
the reset pulses applied to the scan electrodes in the
reset periods of at least one sub-fields among the
sub-fields of one frame are controlled in accordance
with gray level values.

19. A plasma display apparatus comprising:

a plasma display panel comprising scan elec-
trodes;
a driver arranged to drive the scan electrodes;
and
a reset pulse controller arranged to control the
driver to set the magnitudes of the reset pulses
applied to the scan electrodes in the reset peri-
ods of low gray level sub-fields among the sub-
fields of one frame to be more than the magni-
tudes of the reset pulses applied to the scan
electrodes in the reset periods of the remaining
sub-fields.

20. The plasma display apparatus as claimed in claim
19, wherein the reset pulse controller is arranged to
set the magnitudes of the reset pulses applied to the
scan electrodes in the reset periods of the low gray
level sub-fields to be more than twice the sustain
voltage.

21. The plasma display apparatus as claimed in claim
19, wherein the low gray level sub-fields are the sub-
fields from the sub-field having the lowest number
of sustain pulses to the sub-field that comes fourth
in the order where the sub-field in which the number
of sustain pulses supplied in a sustain period is low-
est comes first among the sub-fields of the frame.

22. The plasma display apparatus as claimed in claim
19, wherein the low gray level sub-fields are the sub-
fields in which a number of sustain pulses is equal
to or less than 1/2 of the total number of sustain puls-
es of the sub-field in which the highest number of
sustain pulses are supplied in a sustain period are

supplied among the sub-fields of the frame.

23. The plasma display apparatus as claimed in claim
19, wherein the low gray level sub-fields are the sub-
fields in which a number of sustain pulses is equal
to or less than 20% of the total number of sustain
pulses of one frame are supplied.

24. The plasma display apparatus as claimed in claim
19, wherein the reset pulse controller is arranged to
irregularly arrange the sub-fields comprised in the
frame in the order of the magnitudes of gray level
values.

25. The plasma display apparatus as claimed in claim
19, wherein the reset pulse controller is arranged to
set the reset pulses applied to the scan electrodes
in the reset periods of at least one sub-fields among
the sub-fields comprised in the frame to fall with a
slope after maintaining a positive voltage of a pre-
determined magnitude.

26. An apparatus for driving a plasma display panel com-
prising scan electrodes, the apparatus comprising:

a driver arranged to drive the scan electrodes;
and
a reset pulse controller arranged to control the
driver so as to set the magnitudes of the reset
pulses applied to the scan electrodes in the reset
periods of low gray level sub-fields among the
sub-fields of one frame to be more than the mag-
nitudes of the reset pulses applied to the scan
electrodes in the reset periods of the remaining
sub-fields.

27. A plasma display panel comprising scan electrodes,
wherein the magnitudes of the reset pulses applied
to the scan electrodes in the reset periods of the low
gray level sub-fields among the sub-fields of one
frame are more than the magnitudes of the reset
pulses applied to the scan electrodes in the reset
periods of the remaining sub-fields.

28. A plasma display apparatus comprising:

a plurality of scan electrodes; and
controller arranged to set the magnitudes of the
reset pulses applied to the scan electrodes in
the reset periods of the low gray level sub-fields
among the sub-fields of one frame to be more
than the magnitudes of the reset pulses applied
to the scan electrodes in the reset periods of the
remaining sub-fields.

29. A plasma display apparatus comprising a plurality of
scan electrodes formed in a top surface panel and
a driver applying driving pulses to the scan elec-
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trodes,
wherein the driver is arranged to set the magnitudes
of the reset pulses applied to the scan electrodes in
the reset periods of low gray level sub-fields among
the sub-fields of one frame to be more than the mag-
nitudes of the reset pulses applied to the scan elec-
trodes in the reset periods of the remaining sub-
fields.

30. A method of driving a plasma display apparatus com-
prising scan electrodes, wherein the magnitudes of
the reset pulses applied to the scan electrodes in the
reset periods of low gray level sub-fields among the
sub-fields of one frame are more than the magni-
tudes of the reset pulses applied to the scan elec-
trodes in the reset periods of the remaining sub-
fields.

31. A plasma display apparatus comprising:

a plasma display panel comprising scan elec-
trodes;
a driver arranged to drive the scan electrodes;
and
a reset pulse controller arranged to control the
driver so as to set the magnitudes of the reset
pulses applied to the scan electrodes in the reset
periods of the high gray level sub-fields among
the sub-fields of one frame to be less than the
magnitudes of the reset pulses applied to the
scan electrodes in the reset periods of the re-
maining sub-fields.

32. The plasma display apparatus as claimed in claim
31, wherein the reset pulse controller is arranged to
set the magnitudes of the reset pulses applied to the
scan electrodes in the reset periods of the high gray
level sub-fields to be more than the sustain voltage
and less than twice the sustain voltage.

33. The plasma display apparatus as claimed in claim
31, wherein the reset pulse controller is arranged to
make the reset pulses applied to the scan electrodes
in the reset periods of at least one sub-fields among
the sub-fields comprised in the frame fall with a slope
after maintaining a positive voltage of a predeter-
mined magnitude.

34. The plasma display apparatus as claimed in claim
33, in which the sub-fields in which the reset pulses
applied to the scan electrodes in the reset periods
fall with a slope after maintaining a positive voltage
of a predetermined magnitude are the high gray level
sub-fields.

35. The plasma display apparatus as claimed in claim
31, wherein the high gray level sub-fields are the
sub-fields from the sub-field having the highest

number of sustain pulses to the sub-field that comes
fourth in the order where the sub-field in which the
number of sustain pulses supplied in a sustain period
is highest comes first among the sub-fields of the
frame.

36. The plasma display apparatus as claimed in claim
31, wherein the high gray level sub-fields are the
sub-fields in which a number of sustain pulses is
equal to or more than 1/2 of the total number of sus-
tain pulses of the sub-field in which the highest
number of sustain pulses are supplied in a sustain
period are supplied among the sub-fields of the
frame.

37. The plasma display apparatus as claimed in claim
31, wherein the high gray level sub-fields are the
sub-fields in which a number of sustain pulses is
equal to or more than 20% of the total number of
sustain pulses of one frame are supplied.

38. The plasma display apparatus as claimed in claim
31, wherein the reset pulse controller is arranged to
irregularly arrange the sub-fields comprised in the
frame in the order of the magnitudes of the gray level
values.

39. An apparatus for driving a plasma display panel com-
prising scan electrodes, the apparatus comprising:

a driver arranged to drive the scan electrodes;
and
a reset pulse controller arranged to control the
driver so as to set the magnitudes of the reset
pulses applied to the scan electrodes in the reset
periods of high gray level sub-fields among the
sub-fields of one frame to be less than the mag-
nitudes of the reset pulses applied to the scan
electrodes in the reset periods of the remaining
sub-fields.

40. A plasma display panel comprising scan electrodes,
wherein the magnitudes of the reset pulses applied
to the scan electrodes in the reset periods of the high
gray level sub-fields among the sub-fields of one
frame are less than the magnitudes of the reset puls-
es applied to the scan electrodes in the reset periods
of the remaining sub-fields.

41. A plasma display apparatus comprising:

a plurality of scan electrodes; and
controller arranged to set the magnitudes of the
reset pulses applied to the scan electrodes in
the reset periods of high gray level sub-fields
among the sub-fields of one frame to be less
than the magnitudes of the reset pulses applied
to the scan electrodes in the reset periods of the
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remaining sub-fields.

42. A plasma display apparatus comprising a plurality of
scan electrodes formed in a top surface panel and
a driver arranged to apply driving pulses to the scan
electrodes, wherein the driver is arranged to set the
magnitudes of the reset pulses applied to the scan
electrodes in the reset periods of high gray level sub-
fields among the sub-fields of one frame to be less
than the magnitudes of the reset pulses applied to
the scan electrodes in the reset periods of the re-
maining sub-fields.

43. A method of driving a plasma display apparatus com-
prising scan electrodes, wherein the magnitudes of
the reset pulses applied to the scan electrodes in the
reset periods of high gray level sub-fields among the
sub-fields of one frame are less than the magnitudes
of the reset pulses applied to the scan electrodes in
the reset periods of the remaining sub-fields.

44. A plasma display apparatus comprising:

a plasma display panel comprising scan elec-
trodes;
a driver arranged to drive the scan electrodes;
and
a scan pulse controller arranged to control the
driver to set the width of the scan pulses applied
to one or more scan electrode group among a
plurality of scan electrode groups comprising the
one or more scan electrodes in one or more sub-
fields of one frame in the order of scanning to
be different from the width of the scan pulses
applied to the remaining scan electrode groups.

45. The plasma display apparatus as claimed in claim
44, wherein the scan pulse controller is arranged to
make one or more scan electrodes group among the
plurality of scan electrode groups comprise a plural-
ity of scan electrodes and to cause the plurality of
scan electrodes comprised in the scan electrode
group to be continuously scanned.

46. The plasma display apparatus as claimed in claim
44,
wherein the plurality of scan electrode groups com-
prise a first scan electrode group and a second elec-
trode group that is scanned later than the first scan
electrode group, and
wherein the width of the scan pulses applied to the
first scan electrode group is narrower than the width
of the scan pulses applied to the second electrode
group.

47. The plasma display apparatus as claimed in claim
44, wherein the scan pulse controller is arranged to
set the number of scan electrodes to be no less than

2 and no more than the total number of scan elec-
trodes.

48. The plasma display apparatus as claimed in claim
44, wherein the scan pulse controller is arranged to
ensure that each of the scan electrode groups com-
prises the same number of scan electrodes.

49. The plasma display apparatus as claimed in claim
44, wherein the scan pulse controller is arranged to
ensure that one or more of the scan electrode groups
comprises a number of scan electrodes that is dif-
ferent from the number of scan electrodes of the re-
maining scan electrode groups.

50. The plasma display apparatus as claimed in claim
44, wherein the scan pulse controller is arranged to
apply scan pulses of the same width to all of the scan
electrodes comprised in the same scan electrode
group.

51. The plasma display apparatus as claimed in claim
44, wherein the scan pulse controller is arranged to
set a difference in width between any two scan puls-
es that are used for scanning of any two continuous
scan electrode groups to be the same as the differ-
ence in width between other two scan pulses that
are used for scanning of other two continuous scan
electrode groups.

52. The plasma display apparatus as claimed in claim
44, wherein the scan pulse controller is arranged to
set a difference in width between any two scan puls-
es that are used for scanning of any two continuous
scan electrode groups to be different from the differ-
ence in width between other two scan pulses that
are used for scanning of other two continuous scan
electrode groups.

53. An apparatus for driving a plasma display panel com-
prising scan electrodes, the apparatus comprising:

a driver arranged to drive the scan electrodes;
and
a scan pulse controller arranged to control the
driver so as to set the width of the scan pulses
applied to one or more scan electrode group
among a plurality of scan electrode groups com-
prising the one or more scan electrodes in one
or more sub-fields of one frame in the order of
scanning to be different from the width of the
scan pulses applied to the remaining scan elec-
trode groups.

54. A plasma display panel comprising scan electrodes,
wherein the width of comprising means to ensure
that scan pulses applied to one or more scan elec-
trode groups among a plurality of scan electrode
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groups comprising the one or more scan electrodes
in one or more sub-fields of one frame in the order
of scanning is different from the width of the scan
pulses applied to the remaining scan electrode
groups.

55. A method of driving a plasma display apparatus com-
prising scan electrodes, wherein the width of the
scan pulses applied to one or more scan electrode
group among a plurality of scan electrode groups
comprising the one or more scan electrodes in one
or more sub-fields of one frame in the order of scan-
ning is different from the width of the scan pulses
applied to the remaining scan electrode groups.

56. A plasma display apparatus comprising:

a plasma display panel comprising scan elec-
trodes;
a driver arranged to drive the scan electrodes;
and
a scan pulse controller arranged to control the
driver so as to control the widths of the scan
electrodes applied to the scan electrodes in one
or more sub-fields of one frame in accordance
with an average picture level (APL).

57. The.plasma display apparatus as claimed in claim
56, wherein the scan pulse controller is arranged to
set the widths of the scan pulses applied to the scan
electrodes in the same sub-field to be the same.

58. The plasma display apparatus as claimed in claim
56, wherein the scan pulse controller is arranged to
set the widths of the scan pulses of low gray level
sub-fields among the sub-fields to increase as the
APL decreases.

59. The plasma display apparatus as claimed in claim
58, wherein the scan pulse controller is arranged to
make the widths of the scan pulses of the remaining
sub-fields excluding the low gray level sub-fields de-
crease as the APL decreases.

60. The plasma display apparatus as claimed in claim
58, wherein the scan pulse controller is arranged to
set the low gray level sub-fields to be plural and to
set the widths of the scan pulses of the plurality of
low gray level sub-fields to be the same.

61. The plasma display apparatus as claimed in claim
58, wherein the scan pulse controller is arranged to
set the low gray level sub-fields to be plural and to
set the width of the scan pulses of one or more of
the plurality of low gray level sub-fields to be different
from the width of the scan pulses of the remaining
low gray level sub-fields.

62. The plasma display apparatus as claimed in claim
58, wherein the low gray level sub-fields are the sub-
fields having a number of sustain pulses that is equal
to or less than 20% of the number of sustain pulses
of the sub-field having the highest number of sustain
pulses in one frame.

63. The plasma display apparatus as claimed in claim
56, wherein the scan pulse controller is arranged to
set the widths of the scan pulses of high gray level
sub-fields among the sub-fields to increase as the
APL of the frame increases.

64. The plasma display apparatus as claimed in claim
63, wherein the widths of the scan pulses of the re-
maining sub-fields excluding the high gray level sub-
fields decrease.

65. The plasma display apparatus as claimed in claim
63, wherein the scan pulse controller is arranged to
set the high gray level sub-fields to be plural and to
set the widths of the scan pulses of the plurality of
high gray level sub-fields to be the same.

66. The plasma display apparatus as claimed in claim
63, wherein the scan pulse controller is arranged to
set the high gray level sub-fields to be plural and to
set the width of the scan pulses of one or more of
the plurality of high gray level sub-fields to be differ-
ent from the width of the scan pulses of the remaining
high gray level sub-fields.

67. The plasma display apparatus as claimed in claim
63, wherein the high gray level sub-fields are the
sub-fields having a number of sustain pulses that is
equal to or more than 20% of the total number of
sustain pulses supplied in one frame.

68. The plasma display apparatus as claimed in claim
56, wherein the scan pulse controller is arranged to
set the difference in width between the scan pulses
of continuous two sub-fields having scan pulses of
different widths among the sub-fields of the frame to
be the same.

69. The plasma display apparatus as claimed in claim
56, wherein the scan pulse controller is arranged to
set the difference in width between the scan pulses
of continuous two sub-fields having scan pulses of
different widths among the sub-fields of the frame to
vary.

70. An apparatus for driving a plasma display panel com-
prising scan electrodes, the apparatus comprising:

a driver arranged to drive the scan electrodes;
and
a scan pulse controller arranged to control the
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driver so as to control the widths of the scan
pulses applied to the scan electrodes in one or
more sub-field of one frame in accordance with
an APL.

71. A plasma display panel comprising scan electrodes,
comprising means to control the widths of the scan
pulses applied to the scan electrodes in one or more
sub-field of one frame in accordance with an APL.

72. A method of driving a plasma display apparatus com-
prising scan electrodes, wherein the widths of the
scan pulses applied to the scan electrodes are con-
trolled in one or more sub-field of one frame in ac-
cordance with an APL.
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