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(54) Panel driving method and apparatus for representing gradation by mixing address period
and sustain period

(57) A panel driving method for driving pixels of a
panel. The pixels are classified into a plurality of groups
and the pixels of one of the plurality of groups are ad-
dressed and sustain-discharged before the pixels of an-
other one of the plurality of groups are addressed and
sustain discharged. In the panel driving method, a frame
period for displaying a single image is divided. into a
plurality of sub-fields, each of which has a predeter-
mined gradation, and the sub-fields are selectively op-
erated to determine a gradation of visual brightness for

each cell. In at least one of the sub-fields, an address
period and a sustain period are sequentially performed
on the pixels of each of the groups. While an address
period is being performed on the pixels of a one of the
groups, the pixels of other groups are idle. While a sus-
tain period subsequent to the address period is being
performed on the pixels of one of the group, a sustain
period is selectively performed on the pixels of each of
other groups that have already undergone an address
period.
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Description

BACKGROUND OF THE INVENTION

[0001] This application claims priority from Korean
Patent Application No. 2002-76217, filed on December
03, 2002, in the Korean Intellectual Property Office, the
disclosure of which is incorporated herein in its entirety
by reference.

Field of the Invention

[0002] The present invention relates to a method and
apparatus for representing a gradation on a display de-
vice which displays a picture by sequentially executing
an address period and a sustain period, such as, a plas-
ma display panel (PDP).

Description of the Related Art

[0003] A known PDP electrode driving method is dis-
closed in U.S. Patent No. 5,541,618. A conventional
panel driving method has three timing period, including
a reset (initialization) period, an address (write) period,
and a sustain (display) period. During the reset period,
each cell is initialized so that an addressing operation
can be properly performed on each cell. During the ad-
dress period, wall charges are accumulated on the cells
which are to be lit in a panel. During the sustain period,
a discharge for picture display takes place on the ad-
dressed cells.
[0004] The above U.S. Patent discloses a method of
driving a PDP by separately executing over time an ad-
dress period and a sustain period in order to represent
a gradation in a frame-subfield structure. A sustain op-
eration is executed concurrently on all pixels after all
scan electrodes are completely addressed. According
to this driving method, a sustain discharge operation of
a certain scan line is not performed until the last scan
line finishes an addressing operation.
[0005] Therefore, in the known method for represent-
ing a gradation, a significant time gap exists from an ad-
dressing operation to a sustain discharge operation on
the addressed cell. This may cause an unstable sustain
discharge operation.

SUMMARY OF THE INVENTION

[0006] This invention provides a panel driving method
for allowing a smooth sustain discharge by minimizing
the time interval between an address period and a sus-
tain period to represent a gradation, and a panel driving
apparatus therefor.
[0007] According to an aspect of the present inven-
tion, there is provided a panel driving method for driving
pixels of a panel, where the pixels are classified into a
plurality of groups and addressed and sustain-dis-
charged before the pixels of another one of the plurality

of groups are addressed and sustain-discharged. A
frame period for displaying a single image is divided into
a plurality sub-fields to each of which a predetermined
gradation weight is allocated. The sub-fields are selec-
tively operated to determine a gradation of visual bright-
ness for each cell. At least one of the sub-fields com-
prises a write/sustain mixed period for sequentially ap-
plying address signals, during an address period, and
sustain signals, during a sustain period, to the pixels of
one of the plurality of groups before applying address
signals and sustain signals to the pixels of another of
the plurality of groups. The step of applying address sig-
nals and sustain signals is repeated for each of the plu-
rality of groups. While a sustain period is being per-
formed on the pixels of one of the plurality of groups, the
pixels of the others of the plurality of groups to which
address signals and sustain signals have already been
applied are selectively subjected to sustain periods. The
method further involves during a concurrent sustain pe-
riod, performing a predetermined length of sustain peri-
od concurrently on the pixels of all of the plurality of
groups, and during a brightness compensation period,
selectively performing an additional sustain period on
the pixels of each of the plurality of groups so that the
pixels of each of the plurality of groups satisfy a prede-
termined gradation allocated to the sub-field.
[0008] According to an aspect of the present inven-
tion, there is provided a panel driving method in which
sub-fields are selectively operated to determine a gra-
dation of visual brightness for each cell. At least one of
the sub-fields is driven by sequentially performing an ad-
dress period and a sustain period on the pixels of each
of the plurality of groups. The method involvesperform-
ing a sequence of an address period and a sustain pe-
riod on the pixels of one of the plurality of groups before
performing an address period on the pixels of another
one of the plurality of groups, and the step of performing
a sequence of an address period and a sustain period
on the pixels of one of the plurality of groups is repeated
until all of the plurality of groups have undergone the
sequence of an address period and a sustain period.
Further, while performing the sustain period on the pix-
els of the group which was most recently addressed, a
sustain period is selectively performed on the pixels of
at least one other group that has already undergone an
address period, and has not yet obtained a predeter-
mined gradation by the already performed sustain peri-
ods. While the pixels of all the other groups of the plu-
rality of groups that have already undergone an address
period and have already obtained the predetermined
gradation by the already performed sustain periods are
maintained in an idle state, and after the pixels of all of
the plurality of groups have undergone an address pe-
riod and a sustain period, the method further involves
performing an additional sustain period on the pixels of
each of the plurality of groups that do not satisfy the pre-
determined gradation.
[0009] According to another aspect of the present in-
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vention, there is provided a panel driving apparatus
comprising a sub-field processor dividing a frame period
during which a picture is displayed into a plurality of sub-
fields, a signal synthesis unit which generates an ad-
dress signal for addressing pixels to be lit and a sustain
signal for sustain-discharging the addressed pixels, and
a pixel driving unit which selectively operates the sub-
fields and driving the pixels of the individual groups in
response to the address signals and the sustain signals
that are output from the signal synthesis unit, to deter-
mine a gradation of visual brightness for each pixel. The
signal synthesis unit generates the address signals and
the sustain signals so that at least one of the sub-fields
is driven by sequentially performing an address period
and a sustain period on the pixels of one of the pluarlity
of groups in such a way that while an address period is
being performed on the pixels of one of the plurality of
groups, the pixels of other groups are idle, and while a
sustain period on the pixels of the groups which was
most recently addressed is being performed, a sustain
period is selectively performed on the pixels of the other
of the plurality of groups that have already undergone
an address period.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The above and other features and advantages
of the present invention will become more apparent by
describing in detail exemplary embodiments thereof
with reference to the attached drawings.
[0011] FIGS. 1A and 1B illustrate a panel driving
method according to a first embodiment of this inven-
tion.
[0012] FIG. 2A illustrates an example in which the
panel driving method of FIGS. 1A and 1B is applied to
an AC-type PDP.
[0013] FIG. 2B conceptually illustrates the panel driv-
ing method according to this invention.
[0014] FIGS. 3A and 3B illustrate two ways in which
the panel driving method according to this invention is
performed in the case where the pixels of a panel are
classified into four groups.
[0015] FIGS. 4A, 4B, and 4C are timing diagrams for
illustrating various examples in which the panel driving
method according to this invention is performed.
[0016] FIG. 5 is a timing diagram for illustrating a pan-
el driving method according to a second embodiment of
this invention.
[0017] FIGS. 6A, 6B, and 6C illustrate various exam-
ples in which a panel driving method according to this
invention is applied to 8 of pixels.
[0018] FIG. 7 is a partial perspective view of an AC-
type PDP.
[0019] FIG. 8 illustrates an exemplary arrangement of
electrodes of a panel.
[0020] FIG. 9 is a block diagram of a panel driving ap-
paratus according to this invention.
[0021] FIG. 10A illustrates a method of representing

a gradation of a single frame using a plurality of sub-
fields.
[0022] FIG. 10B illustrates a panel driving method for
representing a gradation according to this invention.

DETAILED DESCRIPTION OF THE INVENTION

[0023] FIG. 7 illustrates an AC-type PDP having pairs
of a scan electrode 4 and a sustain (common) electrode
5, which are covered with a dielectric layer 2 and a pro-
tective layer 3 and a first glass substrate 1. A plurality
of address electrodes 8 covered with an isolation layer
7 are disposed on a second glass substrate 6. Partition
walls 9 are disposed on portions of the isolation layer 7
that exist between address electrodes 8 and in parallel
to the address electrodes 8. A phosphor 10 fills the spac-
es defined by the surface of the isolation layer 7 and the
sides of the partition walls 9. The first glass substrate 1
and the second glass substrate6 are disposed having a
discharge space 11 therebetween and the scan elec-
trodes 4 and the sustain electrodes 5 cross the address
electrodes 8 at a right angle. A portion of the discharge
space 11 where an address electrode 8 intersects a pair
of a scan electrode 4 and a sustain electrode 5 forms a
discharge cell 12.
[0024] FIG. 8 is illustrates an exemplary arrangement
of electrodes in a panel. Electrodes are formed in an
m3n matrix. Address electrodes A1 through Am are ar-
ranged in the row direction, and n scan electrodes SCN1
through SCNn and n sustain electrodes SUS1 through
SUSn are disposed in the column direction. A discharge
cell shown in FIG. 8 corresponds to the discharge cell
12 of FIG. 7.
[0025] FIG. 9 is a block diagram of a panel driving ap-
paratus according to an embodiment of this invention.
An analog image signal to be displayed on a panel 97
is converted into a digital image signal and recorded in
a frame memory 91. A sub-field processor 92 divides
digital data stored in the frame memory 91 into sub-
fields, as necessary, and outputs a sub-field at a time.
For example, to represent a gradation on the panel 97,
a single frame of pixel data stored in the frame memory
91 is divided into a plurality of sub-fields, and data of
individual sub-fields are output.
[0026] In order to drive address electrodes, scan elec-
trodes, and sustain electrodes that form the pixels of the
panel 97, a pulse synthesis unit 94 includes a reset
pulse generator 942, a write pulse generator 943, and
a sustain pulse generator 944 for generating signals to
be applied to the above three types of electrodes during
a reset period, an address period, and a sustain period,
respectively. The reset pulse generator 942 generates
a reset pulse for resetting the state of each cell. The
write pulse generator 943 generates address pulses for
selectively addressing the cells to be lit. The sustain
pulse generator 944 generates sustain pulses for dis-
charging the cells addressed by the address pulses. A
signal generated by the pulse synthesis unit 94 is ap-
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plied to a scan electrode (Y) driver 96 and a sustain elec-
trode (X) driver 95 in accordance with a predetermined
timing.
[0027] The scan electrodes (Y) of the panel 97 are
classified into a plurality of groups G 1 through G8. The
Y driver 96 includes a plurality of driving circuits 961
through 968 for driving the scan electrodes belonging to
the groups G1 through G8, respectively. The X driver 95
drives the sustain electrodes of the panel 97 and a tim-
ing controller 93 generates various timing signals for op-
erating the sub-field processor 92 and the pulse synthe-
sis unit 94.
[0028] A method in which the panel driving apparatus
of FIG. 9 drives the electrodes of a panel to represent a
gradation will now be described in detail.
[0029] FIG. 10A illustrates a method of representing
gradation of a single frame using a plurality of sub-fields.
A single frame period that forms a picture is divided into
a plurality of sub-fields, to which different gray scales
are allocated. A desired gradation can be obtained by
operating at least one sub-field selected from the plural-
ity of sub-fields.
[0030] A gradation (or gray scale) of visual brightness
is proportional to the number of sustain pulses applied
to cells during a frame period. A single frame period cor-
responding to a single picture is divided into a plurality
of sub-fields in time domain, and a predetermined
number of sustain pulses is allocated to each of the plu-
rality of sub-fields. Thus, a gradation is determined by
an accumulation of sustain pulses allocated to the se-
lectively operated sub-fields.
[0031] A single frame corresponding to a single pic-
ture is typically divided into 8 sub-fields to provide a
256-grade gradation. Different numbers of sustain puls-
es may be allocated to the sub-fields at a ratio of 1:2:4:
8:16:32:64:128, and sustain periods are allocated to the
respective sub-fields in approximately proportional to
this ratio. Thus, FIG. 10A shows an example of a division
of a single frame into 8 sub-fields to represent a
256-grade gradation on a screen. For example, a 17
grade brightness can be obtained by addressing and
sustain-discharging cells over sub-fields Nos.1 and 5.
[0032] A gradation weight allocated to each of the
sub-fields can vary in consideration of gamma charac-
teristics or panel characteristics. For example, 8 grades
allocated to sub-field No. 4 can be lowered to 6 grades,
and 32 grades allocated to sub-field No. 6 can be in-
creased to 34 grades. Also, the number of sub-fields that
compose a frame can vary depending on the design of
a panel.
[0033] To implement a panel driving method accord-
ing to this invention, the pixels of a panel are classified
into a plurality of groups, and the pixels of individual
groups are independently operated. In the case of an
AC-type PDP, scan electrodes are classified into a plu-
rality of groups according to a predetermined manner,
which is described below.
[0034] FIG. 10B illustrates a panel driving method for

representing a gradation according to this invention. De-
pending on the number of allocated grades, sustain pe-
riods of different lengths are allocated to a plurality of
sub-field periods for a single frame. As in the example
of FIG. 10A, if 2n grades are sequentially allocated to
the sub-fields, a sustain period allocated to sub-field No.
8 is basically 128 times longer than a sustain period al-
located to sub-field No. 1. Accordingly, the sub-fields
have sustain periods with significantly different lengths,
and thus it is preferable to drive the pixels of individual
sub-fields differently.
[0035] The sub-fields to which a small number of
grades are allocated, such as, sub-field Nos. 1 through
3, the sustain periods for representing the allocated
grades are relatively short. Thus, each of these sub-
fields may be composed, for example, of a write/sustain
mixed period (T1). On the other hand, sub-fields with a
high number of allocated grades, such as sub-field Nos.
5 through 8, have relatively long sustain periods for rep-
resenting the allocated grades. Thus, each of these sub-
fields may be composed, for example, of a write/sustain
mixed period T1, a concurrent sustain period T2, and a
brightness compensation period T3. Further, sub-field
No. 4, for example, may be composed of the write/sus-
tain mixed period T1 and the brightness compensation
period T3 without the concurrent sustain period T2.
[0036] In FIG. 10B, a dotted block indicates a write
(address) period, a left-hatched block indicates the sus-
tain period of the write/sustain mixed period T1, a left-
right-hatched block indicates the concurrent sustain pe-
riod T2, and a right-hatched block indicates the sustain
period of the brightness compensation period T3.
[0037] In sub-fields to which a relatively low gradation
is allocated, an address period and a sustain period are
sequentially performed on the pixels of the first group
G1. Thereafter, an address period and a sustain period
are sequentially performed on the pixels of the second
group G2. Thus, an address period and a sustain period
are sequentially performed on the pixels of individual
groups. In the first subfield of driving method illustrated
in FIG. 10B, while the pixels of a certain group undergo
an address period and a sustain period, the pixels of the
other groups are idle. This proves that a sub-field can
be composed of only the write/sustain mixed period T1
because the gradation allocated to the first sub-field is
satisfied by executing a sustain period one time.
[0038] In sub-fields to which a relatively high grada-
tion is allocated, an address period and a sustain period
are sequentially performed on the pixels of the first
group G1 and then on the pixels of the second group
G2. While the sustain period is performed on the second
group G2, it is also performed on the already addressed
pixels of the first group G1. Likewise, while a certain
group undergoes a sustain period subsequent to an ad-
dress period, the already addressed pixels of the other
groups may also undergo a sustain period. In this case,
either all, some or none of the already addressed groups
may undergo an address period. After execution of this
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write/sustain mixed period T1 is completed, different
gradations may be obtained by the different groups.
[0039] The write/sustain mixed period T1 is followed
by the concurrent sustain period T2 in which a sustain
period is concurrently performed on the pixels of all of
the groups for a predetermined period of time. Thereaf-
ter, an additional sustain period (brightness compensa-
tion period T3) is optionally performed on the pixels of
individual groups. During the brightness compensation
period T3, differences in gradations between groups
during the write/sustain mixed period T1 are compen-
sated so that all of the groups have the same gradation.
[0040] Meanwhile, in a sub-field having an intermedi-
ate gradation, an address period and a sustain period
are sequentially performed on the pixels of each of the
groups over the write/sustain mixed period T1. The
write/sustain mixed period T1 is followed by a brightness
compensation period T3.
[0041] During the write/sustain mixed period T1, while
a sustain period is performed on the pixels of one group,
the sustain period is also performed on the pixels of all
or some of the already-addressed groups. However, if
the gradation allocated to the sub-field is satisfied by
sustain periods already performed on a certain group,
the group will no longer undergo a sustain period while
a sustain period is being performed on the next group.
When an address period and a sustain period are com-
pletely performed on the pixels of all of the groups, that
is, when the write/sustain mixed period T1 has been
completed, the groups addressed earlier among the plu-
rality of groups satisfy the allocated gradation, but the
groups addressed later may not satisfy the allocated
gradation. Hence, the pixels of the groups that do not
satisfy the predetermined gradation selectively undergo
an additional sustain period (that is, a brightness com-
pensation period T3) in order to satisfy the intermediate
gradation.
[0042] As shown in FIG. 10B, some of the sub-fields
included in a frame are each comprised of only a write/
sustain mixed period T1 (hereinafter called "the first
way"), some are each comprised of a write/sustain
mixed period T1 and a brightness compensation period
T3 (hereinafter called "the second way"), and some are
each comprised of a write/sustain mixed period T1, a
concurrent sustain period T2, and a brightness compen-
sation period T3 (hereinafter called "the third way"). If,
while a sustain period is performed on a group, the other
groups selectively undergo a sustain period, all of the
subfields can be formed in any of the three ways. Also,
one or some of the subfields may be formed, for exam-
ple, in any of the three ways, while the other subfields
are formed in the known address-sustain separation
way. Generally, however, the sub-fields to which a rela-
tively low gradation is allocated should adopt the first
way, while the sub-fields to which a relatively high gra-
dation is allocated should adopt the third way.
[0043] As described above, in a panel driving method
according to this invention, individual sub-fields can be

adaptively driven depending on the degree of a grada-
tion allocated to each of the sub-fields. Also, in a write/
sustain mixed period T1 for a sub-field, the length of a
sustain period following an address period performed
on a certain group is generally set to be equal to that
performed on other groups.
[0044] However, the length of the sustain period fol-
lowing an address period may be set to be different from
the other groups. Furthermore, the length of a single
sustain period in a write/sustain mixed period T1 of a
certain sub-field may be different from that of the other
sub-fields. For example, in the fourth sub-field, the
length of a sustain period S41 following an address pe-
riod performed on the first group G1 can be set to be
equal to or different from that of a sustain period S42
performed on the second group G2 following an address
period. Also, for example, the length of a sustain period
S41 performed on the first group G1 of the fourth sub-
field can be set to be equal to or different from the length
of a sustain period S11 performed on the first group G1
in the first sub-field.
[0045] FIGS. 1A through 6C illustrate various exam-
ples of formed sub-fields. A frame is formed of a plurality
of sub-fields and each sub-field can be formed of one of
several ways depending on a gradation allocated to the
sub-field. A conventional electrode driving method that
is not described in this specification can be used to form
some sub-fields.
[0046] A panel driving method used to represent a
gradation according to this invention will now be de-
scribed and can be performed in the structure and de-
vice illustrated in FIGS. 7, 8, and 9. A process of dividing
a frame into sub-fields and sequentially performing an
address period and a sustain period on each of the sub-
fields, or a process of sequentially performing an ad-
dress period and a sustain period on a plurality of groups
can be easily performed in the device of FIG. 9.
[0047] FIG. 1A illustrates a panel driving method ac-
cording to an embodiment of this invention, in which the
pixels of a panel are classified into a plurality of groups,
and the pixels of each of the groups are addressed and
sustained.
[0048] The scan electrodes of a panel are classified
into a plurality of groups G1 through Gn, and the scan
electrodes belonging to each of the groups G1 through
Gn are sequentially addressed. After the addressing of
one group is completed, sustain discharge pulses are
applied to the electrodes of the group to perform a sus-
tain period. When the electrodes of a certain group un-
dergo a sustain period, the addressed electrodes in the
other groups may also selectively undergo a sustain pe-
riod. As described above, after an address period and
a predetermined sustain period are sequentially per-
formed on the pixels of a certain group, an address pe-
riod is performed on the scan electrodes of other groups
that have not yet been addressed. Here, when the scan
electrodes of a panel are classified into a plurality of
groups, an equal number or a different number of scan
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electrodes may be allocated to each group.
[0049] FIG. 1A illustrates a single sub-field formed of
a reset period R, a write/sustain mixed period T1, a con-
current sustain period T2, and a brightness compensa-
tion period T3. In FIG. 1A, a dotted block indicates a
write (address) period of the write/sustain mixed period
T1, a left-hatched block indicates a sustain period of the
write/sustain mixed period T1, a left-right hatched block
indicates a sustain period of the concurrent sustain pe-
riod T2, and a right-hatched block indicates a sustain
period of the brightness compensation period T3.
[0050] The reset period R resets the state of a wall
charge of pixels by applying reset pulses to the scan
lines of all of the groups. Instead of concurrently per-
forming a reset period on all of the groups, a reset period
may be performed on individual groups before an ad-
dress period is performed on the pixels of each of the
groups.
[0051] FIG. 1B illustrates reset periods performed on
individual groups before an address period and a sus-
tain period are performed in the way as illustrated in FIG.
1A. As shown in FIG. 1B, after a first reset period R1 is
performed on the pixels of the first group G1, an address
period AG1 and a sustain period S11 are performed on
the pixels of the first group G1. After the sustain period
S11, a second reset period R2 is performed on the pixels
of the second group G2. Then, an address period AG2
is performed on the second group G2, and subsequently
sustain periods S12 and S21 are concurrently performed
on the pixels of the first and second groups G1 and G2.
The process is continued through all the groups in the
frame.
[0052] Looking at the write/sustain mixed period T1
shown in FIG. 1A, an address period AG1 is performed
by applying, in sequence, scan pulses to the first
through m-th scan lines Y11 through Y1m of the first
group G1. After the pixels of the first group are all ad-
dressed, a sustain period S11 is performed to sustain
and discharge the addressed pixels using a predeter-
mined number of sustain pulses.
[0053] After the sustain period S11 is performed on the
first group G1, an address period AG2 is performed on
the pixels of the second group G2. In an embodiment of
this invention, during the address period AG2 for the sec-
ond group G2, sustain pulses are not applied to the pix-
els of other groups. However, after a scan pulse is ap-
plied to a scan electrode in the second group and before
a next scan pulse is applied to the next scan electrode
in the second group, it is possible to apply sustain pulses
to the electrodes of other groups. This execution of an
address period can be equally applied to the other
groups.
[0054] If an address period AG2 for the second group
G2 is completed, that is, if the scan electrodes of the
second group G2 are all completely addressed, a first
sustain period S21 for the second group G2 is per-
formed. At this time, the first group on which an address
period has already been performed is subjected to a

second sustain period S12. However, it should be under-
stood that it is possible not to perform the second sustain
period S12 on the first group when the first sustain period
S21 is being performed on the second group. Further,
the pixels that have not yet undergone an address pe-
riod are idle.
[0055] When the first sustain period S21 of the second
group has been concluded, an address period AG3 and
a first sustain period S31 are performed on the third
group in the above-described way. During the first sus-
tain period S31 being performed on the third group, sus-
tain periods S13 and S22 may also be performed on the
pixels of the first group G1 and the second group G2
that have already been subjected to an address period.
However, as discussed above, it is not necessary for the
sustain periods to also be performed on any or all of the
pixels of the previously addressed groups.
[0056] Through this process, an address period AGn
is performed by applying scan pulses to the scan elec-
trodes of the last group Gn in a sequence from the first
electrode Yn1 to the last electrode Ynm. Then, a sustain
period Sn1 is performed on the last group Gn. During the
sustain period Sn1, sustain periods may also be per-
formed on the pixels of other groups.
[0057] FIG. 1A illustrates a panel driving method, in
which, while a sustain period is performed on the pixels
of a certain group, the pixels of all of the groups that
have already subjected to an address period are also
subjected to a sustain period. If the number of sustain
pulses applied during a single sustain period for each
group is equal for individual groups, that is, if a bright-
ness revealed by the sustain pulses applied during a sin-
gle sustain period is equal for individual groups, the pix-
els of the first group G1 provide a brightness n times
greater than the brightness provided by the n-th group
Gn. The pixels of the second group G2 provide a bright-
ness (n-1) times greater than the brightness provided
by the n-th group Gn. The pixels of the (n-1)th group Gn-
1 provide a brightness twice as much as the brightness
provided by the n-th group Gn.
[0058] The write/sustain mixed period T1 performed
in the above-described way is followed by the concur-
rent sustain period T2. During the concurrent sustain pe-
riod T2, a sustain period is performed by applying sus-
tain pulses concurrently to the pixels of all of the groups.
[0059] The above-described concurrent sustain peri-
od T2 is followed by the brightness compensation period
T3. During the brightness compensation period T3, an
additional sustain period is performed on individual
groups in order to equalize different brightness values
that are obtained due to different lengths of sustain pe-
riods performed on the individual groups. For example,
the brightness of the first group G1 is determined by the
sum of the sustain periods S11, S12, ... , and S1,n per-
formed over the write/sustain mixed period T1 and the
concurrent sustain period T2. The pixels of the first
group G1 provide the highest brightness at the point of
time when the brightness compensation period T3
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starts. The other groups can have the brightness of the
first group by performing an additional sustain period
S2,n on the pixels of the second group G2 and perform-
ing additional sustain periods S3,n-1 and S3,n on the pix-
els of the third group G3. Here, the sustain period S2,n
corresponds to the first sustain period S11 for the first
group, and the sustain periods S3,n-1 and S3,n corre-
spond to the first and second sustain periods S11 and
S12 for the first group, respectively. Additional sustain
periods Sn2, Sn3, ... , and Sn,n are performed on the pix-
els of the n-th group Gn. Through the above process,
all of the pixels that constitute a panel have substantially
identical brightness.
[0060] As described above, if sustain periods for all of
the pixels are completed, one sub-field is completely
driven, and then a reset period of the next sub-field
starts.
[0061] Referring to the example of FIG. 1A, a single
sub-field can be divided into three time domains that
have different characteristics.
[0062] In the write/sustain mixed period T1, sustain
periods and address periods are performed on all of the
pixels of a panel. Thus, the write/sustain mixed period
T1 denotes a time domain in which address periods and
sustain periods are mixed during an identified time pe-
riod. During the write/sustain mixed period T1, a se-
quence of an address period and a sustain period is re-
petitively performed on the pixels of each group. Also,
after a sequence of an address period and a sustain pe-
riod is performed on the pixels of a certain group, an
address period for the pixels of the next group starts.
Furthermore, while a sustain period is being performed
on the pixels of a certain group, sustain periods are per-
formed on the pixels of other groups that have already
been subjected to address periods.
[0063] The concurrent sustain period T2 denotes a
time domain where a predetermined length of a sustain
period is performed concurrently on all of the pixels. The
brightness compensation period T3 denotes a time do-
main where the different brightness levels of individual
groups are compensated by performing an additional
sustain period on selected individual groups, and con-
sequently the gradations of the individual groups are
matched with each other to obtain a predetermined gra-
dation.
[0064] In the exemplary embodiments of this inven-
tion illustrated inFIGS. 1A and 1B, sustain periods for
applying sustain pulses are performed over the write/
sustain mixed period T1, the concurrent sustain period
T2, and the brightness compensation period T3. The
sustain pulses applied during the sustain period of the
write/sustain mixed period T1 may be wider than or have
higher voltage than those applied during the concurrent
sustain period T2. By applying wider and/or higher volt-
age sustain pulses, each of the pixels can obtain a more
sufficient wall charge after an address operation.
[0065] FIG. 2A illustrates an example in which the
panel driving method of FIGS. 1A and 1B is applied to

an AC-type PDP. During the write/sustain mixed period
T1, when scan pulses are sequentially applied to the
scan electrodes Y11, Y12, ... that belong to the first group
G1, addressing occurs according to the relationship be-
tween the scan pulses and the address pulses applied
to address electrodes A. If all of the scan electrodes of
the first group G1 are addressed, an address period for
the first group G1 is terminated, and sustain discharge
pulses are applied to common electrodes X and scan
electrodes Y in order to perform a sustain period on all
of the pixels of the first group G1.
[0066] For convenience of explanation, FIG. 2A
shows application of three pairs of sustain pulses during
one sustain period. A number of sustain pulses, which
are enough to sustain and discharge addressed pixels
is applied during a sustain period. For example, in order
to represent a gradation of 256 grades, the number of
sustain pulses required to represent at least one grade-
may, for example, be applied during a single sustain pe-
riod. The sustain pulses are applied to the common elec-
trodes X belonging to a group for which a sustain period
is being performed. Also, if sustain pulses are applied
to the common electrodes X but no sustain pulses are
applied to the scan electrodes Y, sustain discharge does
not occur in the pixels. Accordingly, sustain pulses may
be applied to the common electrodes X of all of the
groups.
[0067] After an address period and a sustain period
for the first group G1 are concluded, an address period
and a sustain period are performed on the second group
G2. During the sustain period for the second group, the
first group also undergoes a sustain period. The dura-
tion and/or the number of sustain pulses of sustain pe-
riods subsequent to address periods for the first group
is not necessarily equal to that of the duration and/or the
number of sustain pulses of the sustain period per-
formed on the second group.
[0068] In the above-described way, an address period
and a sustain period are sequentially performed on the
pixels of the third group G3and the pixels of the fourth
group G4. Thereafter, the concurrent sustain period T2
and the brightness compensation period T3 are sequen-
tially performed on the pixels of each group. During the
concurrent sustain period T2, a sustain period is per-
formed on the pixels of all of the groups. During the
brightness compensation period T3, additional sustain
periods are performed to equalize the brightness levels
of individual groups.
[0069] FIG. 2B conceptually illustrates the panel driv-
ing method according to this invention. During the write/
sustain mixed period T1, the pixels of a panel are clas-
sified into a plurality of groups, and the individual groups
sequentially undergo an address period in such a way
that a sustain period for the pixels of at least one group
is performed between an address period for a certain
group and an address period for the next group. Accord-
ingly, it can be seen from the timing relationship that sus-
tain periods are performed during the time between the
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times the scan lines of the panel are sequentially being
addressed. After the write/sustain mixed period T1 is
completed in the above-described way, the concurrent
sustain period T2 is performed on all of the pixels of the
panel. Then, the brightness compensation period T3 is
performed in such a way that an additional sustain pe-
riod is selectively performed on the individual groups.
[0070] FIG. 3A illustrates an exemplary way in which
the panel driving method according to this invention is
performed when the pixels of a panel are classified into
four groups. A sub-field is comprised of a reset period
R, a write/sustain mixed period T1, a concurrent sustain
period T2, and a brightness compensation period T3,
which are operated in the manner as described in the
above.
[0071] A plurality of scan electrodes that constitute a
panel can be classified into a plurality of groups by
grouping the scan electrodes by a predetermined
number of sequential scan electrodes. If a panel is
formed of, for example, 800 scan lines, the 800 scan
lines may be classified into 8 groups in such a way that
first through 100th scan lines are classified into a first
group, and 101st through 200th scan lines are classified
into a second group, etc. Alternatively, the scan lines
may be grouped in such a way that scan lines spaced
from each other at intervals can be classified into a
group. For example, first, ninth, seventeenth, ..., and
(8k+1)th scan electrodes are classified into a first group,
and second, tenth, eighteenth, ..., and (8k+2)th scan
electrodes are classified into a second group, etc. The
scan lines may also be grouped in arbitrary irregular
ways.
[0072] In the case where non-adjacent scan lines are
classified into a group, when a sustain period is per-
formed subsequent to an address period for the scan
electrodes of a certain group, priming occurs due to a
sustain-discharge and drives charges to move to adja-
cent scan lines. Thus, the priming may contribute to an
address operation on the adjacent scan lines. If the first
group has undergone an address period and a sustain
period, charges due to a priming caused by the sustain
discharge operation on the first group are generated on
the second, tenth, ..., and (8k+2)th scan lines adjacent
to the first, ninth, ..., and (8k+1)th scan lines in the first
group. In this case, the second group can be more se-
curely addressed when an address period is performed
on the second group.
[0073] FIG. 3B illustrates another exemplary way in
which the panel driving method according to this inven-
tion is performed when the pixels of a panel are classi-
fied into four groups. In FIG. 3B, a brightness compen-
sation period T3 is performed before a concurrent sus-
tain period T2. Thus, in this embodiment, after a write/
sustain mixed period T1, the brightness compensation
period T3 is performed to compensate for different
brightness levels of individual groups so that the bright-
ness levels of all pixels are matched with each other.
After the brightness compensation period T3 is per-

formed, a concurrent sustain period T2 is performed on
all of the pixels, thereby obtaining a desired gradation.
In other words, the brightness compensation period T3
is selectively performed on the individual groups in order
to equalize the brightness levels of the groups differen-
tiated due to different lengths of sustain periods per-
formed on the groups during the write/sustain mixed pe-
riod T1. During the concurrent sustain period T2, a pre-
determined length of sustain period is performed con-
currently on all of the groups to obtain a desired grada-
tion.
[0074] FIGS. 4A through 4C illustrate various embod-
iments of a panel driving method according to this in-
vention. If a maximum number of 90 sustain pulses, for
example, are allocated to a sub-field, the sustain pulses
can be divided to the individual sustain periods in vari-
ous ways for the various embodiments of the panel driv-
ing method according to this invention. If the pixels of a
panel are classified into four groups and driven in the
way illustrated in FIG. 3A, 10 sustain pulses are allocat-
ed to each of the sustain periods of the write/sustain
mixed period T1, and 50 sustain pulses are allocated for
a concurrent sustain period T2.
[0075] In this example, with regards to the first group,
10*4 sustain pulses are allocated to a write/sustain
mixed period T1 for the first group, and 50 sustain pulses
are allocated to a concurrent sustain period T2 for the
first group. With regards to the second group, 10*3 sus-
tain pulses are allocated to a write/sustain mixed period
T1 for the second group, 50 sustain pulses are allocated
to a concurrent sustain period T2 for the second group,
and 10 sustain pulses are allocated to a brightness com-
pensation period T3 for the second group. Similarly, with
regards to the third group, 10*2 sustain pulses are allo-
cated to a write/sustain mixed period T1 for the third
group, 50 sustain pulses are allocated to a concurrent
sustain period T2 for the third group, and 20 sustain
pulses are allocated to a brightness compensation T3
for the third group. With regards to the fourth group, 10*1
sustain pullses are allocated to a write/sustain mixed pe-
riod T1 for the fourth group, 50 sustain pulses are allo-
cated to a concurrent sustain period T2 for the fourth
group, and 30 sustain pulses are allocated to a bright-
ness compensation T3 for the third group.
[0076] It should be understood that the number of sus-
tain pulses applied to each of the sustain periods of the
write/sustain mixed period T1 can be different and can,
for example, be determined according to a design spec-
ification. If 30 sustain pulses, for example, are allocated
to each of the sustain periods, the timing diagram of FIG.
4A is obtained. During the write/sustain mixed period T1
for the first group, all of 90 sustain pulses, for example,
can be applied through three sustain periods corre-
sponding to the address periods for the first through third
groups. Accordingly, while a sustain period is being per-
formed subsequent to an address period of the fourth
group, sustain pulses are not applied to the pixels of the
first group. The third group undergoes sustain periods
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S31 and S32 in the write/sustain mixed period T1 and
then undergoes an additional sustain period S33 in order
to match the brightness of the pixels in that group with
the brightness levels of the pixels in the first and second
groups. The fourth group is operated in the same way
as described above.
[0077] As described above, FIG. 4A shows a timing
diagram of an exemplary embodiment of the panel driv-
ing method according to this invention in which a sub-
field is comprised of a write/sustain mixed period T1 and
a brightness compensation period T3. The sub-field
shown in FIG. 4A does not have a concurrent sustain
period, and thus,in this exemplary embodiment, sustain
pulses allocated to obtain a gradation for one sub-field
must be applied to at least one group during the sustain
periods included in the write/sustain mixed period T1.
The sustain pulses allocated for one sub-field must be
applied to at least one group during the sustain periods
because there is no concurrent sustain period to obtain
the desired gradation.
[0078] In the exemplary embodiment of a panel driv-
ing method according to this invention shown in FIG. 4A,
the pixels of a panel are classified into a plurality of
groups, and each of the groups is addressed and sus-
tain-discharged so that the pixels of each group have a
predetermined gradation. During the write/sustain
mixed period T1, while a sustain period is performed on
the pixels of a certain group, sustain periods are also
performed on the pixels of other groups that have al-
ready undergone an address period. If a predetermined
gradation for a group is obtained during the sustain pe-
riods already performed, the group is in an idle state
while other groups undergo sustain periods. For exam-
ple, as shown in FIG. 4A, after an address period and a
sustain period are completely performed on the pixels
of the last group, the groups G2, G3 and G4 that do not
satisfy the predetermined gradation selectively undergo
an additional sustain period, while the group G1 which
has already undergone a predetermined gradation, re-
mains idle.
[0079] FIG. 4B illustrates a panel driving method in
which a sustain period S13 for a first group, a sustain
period S23 for a second group, a sustain period S33 for
a third group, and a sustain period S42 for a fourth group
are performed at the same time. In this exemplary em-
bodiment, while a sustain period is performed on a cer-
tain group in a write/sustain mixed period T1, other
groups that have already undergone address periods
may or may not be subjected to sustain periods. The
numbers of sustain pulses allocated during each of the
sustain periods included in the write/sustain mixed pe-
riod T1 may be set to be completely equal to each other.
Alternatively, some of the sustain periods may be set to
have an equal number of sustain pulses. Alternatively,
all of the sustain periods may be set to have different
numbers of sustain pulses.
[0080] FIG. 4C illustrates a panel driving method in
which in contrast with the driving method illustrated in

FIG. 4B, a write/sustain mixed period T1 is followed by
a brightness compensation period T3, which is followed
by a concurrent sustain period T2.
[0081] FIG. 5 is a timing diagram for illustrating a pan-
el driving method according to an embodiment of the
present invention. An addressing operation is per-
formed by sequentially applying address pulses to the
scan electrodes of the first group. When the addressing
operation on all of the scan electrodes of the first group
is complete, a sustain operation is performed by apply-
ing sustain pulses to the scan electrodes.
[0082] When the sustain period for the first group is
complete, an address operation and a sustain discharge
operation are sequentially performed on the scan elec-
trodes of the second group. In this way, all of the groups
from the first to last groups undergo a sequence of an
address period and a sustain period. The panel driving
method according to an embodiment illustrated in FIG.
5 is useful, for example, in the case where all of sustain
pulses, the number of which is required to obtain a de-
sired gradation, can be allocated during a single sustain
period in a write/sustain mixed period T1. Accordingly,
in this embodiment, an address period and a sustain pe-
riod are sequentially performed on individual groups.
[0083] FIGS. 6A through 6C illustrate various exam-
ples in which a panel driving method according to the
present invention is applied to 8 groups into which the
pixels of a panel are classified. FIG. 6A illustrates a pan-
el driving method in which a sub-field is comprised of a
write/sustain mixed period T1, a concurrent sustain pe-
riod T2, and a brightness compensation period T3. The
panel driving method of FIG. 6A is substantially the
same as the panel driving method of FIG. 3A.
[0084] FIG. 6B illustrates a panel driving method in
which during a write/sustain mixed period T1, while a
sustain period is being performed on a certain group,
sustain periods are selectively performed on groups that
have already undergone an address period. FIG. 6C il-
lustrates a panel driving method in which a sub-field is
comprised of a write/sustain mixed period T1 and a
brightness compensation period T3.
[0085] As discussed above, FIG. 9 is a block diagram
of a panel driving apparatus in which the above-de-
scribed panel driving methods are implemented. In the
pulse synthesis unit 94 and the Y driver 96, address and
sustain operations according to this invention are per-
formed on the pixels of the panel 97.
[0086] The panel driving apparatus according to the
present invention addresses and sustain-discharges
the pixels of each of a plurality of groups into which the
pixels of the panel 97 are classified. The pulse synthesis
unit 94 generates an address signal and a sustain signal
so that an address period and a sustain period are se-
quentially performed on the pixels of each of the groups.
While an address period is being performed on the pix-
els of a certain group, the pixels of other groups are idle.
While a sustain period is being performed subsequent
to the address period for the group, groups that have
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already undergone an address period are selectively
subjected to sustain periods.
[0087] The Y driver 96 performs an address period by
applying scan pulses to the scan electrodes of individual
groups and simultaneously, at least substantially simul-
taneously, applying address pulses to address elec-
trodes. The Y driver 96 also performs a sustain period
by applying sustain pulses to the scan electrodes. Thus,
address periods and sustain periods are mixed. The X
driver 95 applies sustain pulses to sustain electrodes
while a sustain period is being performed on the pixels
of each of the groups.
[0088] The pulse synthesis unit 94 may also generate
a sustain signal used to perform a predetermined length
of a sustain period concurrently on the pixels of all of
the groups after address periods have been performed
on the pixels of all of the groups, so that a concurrent
sustain period is performed. The pulse synthesis unit 94
may also generate a sustain signal used to selectively
perform an additional sustain period on the pixels of
each of the groups so that each of the groups satisfies
a predetermined gradation. Thus, the pulse synthesis
unit also may perform a brightness compensation peri-
od.
[0089] Preferably, while an address period and a sus-
tain period are sequentially performed on individual
groups, if the predetermined gradation is obtained for a
certain group, the pixels of that group are maintained in
an idle state while other groups undergo sustain peri-
ods.
[0090] Preferably, a reset period is performed concur-
rently on the pixels of all groups before an address pe-
riod is performed on the pixels of the first group. Alter-
natively, it is preferable that a reset period is performed
on the pixels of each group before the group undergoes
an address period.
[0091] As described above, in the embodiments of the
present invention, the pixels of a panel are classified into
a plurality of groups, and an address period and a sus-
tain period are sequentially performed on the pixels of
each of the groups. While an address period is being
performed on the pixels of a certain group, the pixels of
other groups are idle. While a sustain period is being
performed on the pixels of a certain group after an ad-
dress period, sustain periods are selectively performed
on the pixels of groups that have already undergone ad-
dress periods. Each of the first through n-th groups has
selectively undergone a sustain period between adja-
cent address periods.
[0092] The above-described panel electrode driving
methods according to the present invention are all ap-
plicable to display devices that sequentially perform an
address period for previously selecting a cell to be lit
and a sustain period for lighting the selected cell. For
example, it is apparent to those skilled in the art that the
technical spirit of the present invention can be applied
to display devices that display a picture by sequentially
performing an address period and a sustain period using

space charges, such as, AC-type PDPs, DC-type PDPs,
EL display devices, or liquid crystal displays (LCDs).
[0093] The invention can also be embodied as com-
puter readable codes on a computer readable recording
medium. The computer readable recording medium is
any data storage device that can store programs or data
which can be thereafter read by a computer system. Ex-
amples of the computer readable recording medium in-
clude read-only memory (ROM), random-access mem-
ory (RAM), CD-ROMs, magnetic tapes, had disks, flop-
py disks, flash memory, optical data storage devices,
and so on. Here, a program stored in a recording medi-
um is expressed in a series of instructions used directly
or indirectly within a device with a data processing ca-
pability, such as, computers. Thus, a term "computer"
involves all devices with data processing capability in
which a particular function is performed according to a
program using a memory, input/output devices, and
arithmetic logics. For example, a panel driving appara-
tus can be considered a computer for performing a panel
driving operation.
[0094] The pulse synthesis unit 94 included in the
panel driving apparatus may be implemented by an in-
tegrated circuit including a memory and a processor,
thus the pulse synthesis unit 94 can store a program for
executing a panel driving method in the memory. When
a panel is driven, the program stored in the memory is
executed to perform addressing and sustaining opera-
tions according to this invention. Therefore, an integrat-
ed circuit in which a program for executing a panel driv-
ing method is stored can be interpreted as any of the
above-enumerated recording media.
[0095] While this invention has been particularly
shown and described with reference to exemplary em-
bodiments thereof, it will be understood by those of or-
dinary skill in the art that various changes in form and
details may be made therein without departing from the
spirit and scope of this invention as defined by the fol-
lowing claims.
[0096] As described above, in a panel driving method
and apparatus according to this invention in which a gra-
dation is represented with frames and subfields, the pix-
els of a panel are classified into a plurality of groups,
and a sequence of an address period and a sustain pe-
riod is repeatedly performed on each of the groups dur-
ing each sub-field. Therefore, a sustain discharge oper-
ation is performed within a short period of time after an
address operation is performed on each of the pixels,
so that a stable sustain discharge occurs even though
narrow scan pulses and address pulses may be applied
during the address operation. Accordingly, the time re-
quired to address all pixels is reduced, making it possi-
ble to allocate longer time to a sustain discharging op-
eration during one TV field. Therefore, the brightness of
a screen is improved, and a large panel with many scan
lines can represent a high gradation. Furthermore, each
of the sub-fields can be adaptively driven based on a
gradation allocated to the sub-field.
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Claims

1. A panel driving method for driving pixels of a panel,
wherein the pixels are classified into a plurality of
groups and the pixels of one of the plurality of
groups are addressed and sustain-discharged be-
fore the pixels of another one of the plurality of
groups are addressed and sustain-discharged, a
frame period for displaying a single image is divided
into a plurality of sub-fields to each of which a pre-
determined gradation weight is allocated, the sub-
fields are selectively operated to determine a gra-
dation of visual brightness for each cell, and for at
least one of the sub-fields, the method comprising:

during a write/sustain mixed period, sequential-
ly applying, address signals, during an address
period, and sustain signals, during a sustain pe-
riod, to the pixels of one of the plurality of
groups before applying address signals and
sustain signals to the pixels of another of the
plurality of groups, wherein the step of applying
address signals and sustain signals is repeated
for each of the plurality of groups and while a
sustain period is being performed on the pixels
of one of the plurality of groups, the pixels of
others of the plurality of groups to which ad-
dress signals and sustain signals have already
been applied being are selectively subjected to
sustain periods;
during a concurrent sustain period, performing
a predetermined length of sustain period con-
currently on the pixels of all of the plurality of
groups; and
during a brightness compensation period, se-
lectively performing an additional sustain peri-
od on the pixels of each of the plurality of
groups so that the pixels of each of the plurality
of groups satisfy a predetermined gradation al-
located to the sub-field.

2. The panel driving method of claim 1, the write/sus-
tain mixed period is first followed by the concurrent
sustain period, and then followed by the brightness
compensation period.

3. The panel driving method of claim 1, wherein the
write/sustain mixed period is first followed by the
brightness compensation period in order to equal-
ize degradations differentiated for the each of the
plurality of groups due to sustain periods performed
on the each of the plurality of groups during the
write/sustain mixed period, and then followed by the
concurrent sustain period in order to obtain the pre-
determined gradation allocated to the sub-field.

4. The panel driving method of claim 1, wherein sus-
tain pulses applied during a sustain period of the

write/sustain mixed period are wider than and/or
have a higher voltage than sustain pulses applied
during sustain periods which do not occur during the
write/sustain mixed period.

5. The panel driving method of claim 1, wherein during
the write/sustain mixed period, a length of a sustain
period occurring subsequent to an address period
performed on one of the plurality of groups is differ-
ent from a length of a sustain period subsequent to
an address period performed on another of the plu-
rality of groups.

6. The panel driving method of claim 1, further com-
prising concurrently applying reset signals to all of
the plurality of groups before an address period is
performed on one of the plurality of groups.

7. The panel driving method of claim 1, further com-
prising concurrently applying reset signals to all the
pixels of one of the plurality of groups before apply-
ing address signals to the pixels of the group.

8. A panel driving method for driving pixels of a panel,
wherein the pixels are classified into a plurality of
groups and the pixels of one of the plurality of
groups are addressed and sustain-discharged be-
fore the pixels of another one of the plurality of
groups are addressed and sustain-discharged, a
frame period for displaying a single image is divided
into a plurality of sub-fields to each of which a pre-
determined gradation weight is allocated, and the
sub-fields are selectively operated to determine a
gradation of visual brightness for each cell, the
method comprising driving at least one of the sub-
fields by:

performing a sequence of an address period
and a sustain period on the pixels of one of the
plurality of groups before performing an ad-
dress period on the pixels of another one of the
plurality of groups, wherein:

the step of performing a sequence of an ad-
dress period and a sustain period on the
pixels of one of the plurality of groups is re-
peated until all of the plurality of groups
have undergone the sequence of an ad-
dress period and a sustain period,
while performing the sustain period on the
pixels of the group which was most recently
addressed, a sustain period is selectively
performed on the pixels of at least one oth-
er group that has already undergone an ad-
dress period and has not yet obtained the
predetermined gradation by the already
performed sustain periods, andwhile the
pixels of all the other groups of the plurality
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of groups that have already undergone an
address period and have already obtained
the predetermined gradation by the al-
ready performed sustain periods are main-
tained in an idle state; and

after the pixels of all of the plurality of groups
have undergone an address period and a sus-
tain period, selectively performing an additional
sustain period on the pixels of each of the plu-
rality of groups that do not satisfy the predeter-
mined gradation.

9. The panel driving method of claim 8, further com-
prising concurrently performing a reset period on all
of the plurality of groups before an address period
is performed on any of the plurality of groups.

10. The panel driving method of claim 8, further com-
prising performing a reset period on one of the plu-
rality of groups before an address period is per-
formed on the one of the plurality of groups.

11. A panel driving method for driving pixels of a panel,
wherein the pixels are classified into a plurality of
groups and the pixels of one of the plurality of
groups are addressed and sustain-discharged be-
fore the pixels of another one of the plurality of
groups are addressed and sustain-discharged, a
frame period for displaying a single image is divided
into a plurality of sub-fields to each of which a pre-
determined gradation weight is allocated, and the
sub-fields are selectively operated to determine a
gradation of visual brightness for each cell, and the
method comprising driving at least one of the sub-
fields by:

performing an address period on the pixels of
one of the plurality of groups while the pixels of
others of the plurality of groups are kept idle;
and
while performing the sustain period on the pix-
els of the group which was most recently ad-
dressed, performing a sustain period on the pix-
els of each of other groups that have already
undergone an address period.

12. The panel driving method of any of claim 11, further
comprising concurrenlty performing a reset period
on all of the plurality of groups before an address
period is performed on any of the plurality of groups.

13. The panel of claim 11, further comprising perform-
ing a reset period on one of the plurality of groups
before an address period is performed on the one
of the plurality of groups.

14. A panel driving apparatus comprising:

a sub-field processor dividing a frame period,
during which a picture is displayed, into a plu-
rality of sub-fields;
a signal synthesis unit which generates an ad-
dress signal for addressing pixels to be lit and
a sustain signal for sustain-discharging ad-
dressed pixels; and
a pixel driving unit which selectively operates
the sub-fields and drives the pixels of the indi-
vidual groups in response to the address sig-
nals and the sustain signals that are output from
the signal synthesis unit, to determine a grada-
tion of visual brightness for each pixel,

wherein the signal synthesis unit generates
the address signals and the sustain signals so that
at least one of the sub-fields is driven by sequen-
tially performing an address period and a sustain
period on the pixels of one of the plurality of groups
in such a way that while an address period is being
performed on the pixels of one of the plurality of
groups, the pixels of other groups are idle, and while
a sustain period on the pixels of the group which
was most recently addressed is being performed, a
sustain period is selectively performed on the pixels
of the other of the plurality of groups that have al-
ready undergone an address period.

15. The panel driving apparatus of claim 14, wherein
the signal synthesis unit further generates a sustain
signal for performing a sustain period of a certain
length concurrently on the pixels of all of the groups
after the pixels of all of the groups have undergone
address periods.

16. The panel driving apparatus of claim 14, wherein
the signal synthesis unit further generates a sustain
signal for performing an additional sustain period on
the pixels of each of the groups so that the pixels of
each of the groups satisfy the predetermined gra-
dation.

17. The panel driving apparatus of claim 14, wherein
the signal synthesis unit is operated so that, while
an address period and a sustain period are sequen-
tially being performed on the pixels of one of the
plurality of groups, if a predetermined gradation is
obtained for any of the other of plurality of groups,
the pixels of the group which has obtained the pre-
determined gradation are idle even though others
of the plurality of groups undergo sustain periods.

18. The panel driving apparatus of claim 14, wherein
the signal synthesis unit is operated so that a reset
period is concurrently performed on all of the groups
before an address period is performed on one of the
plurality of groups.
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19. The panel driving apparatus of claim 14, wherein
the signal synthesis unit is operated so that a reset
period is performed on one of the plurality of groups
before an address period is performed on the one
of the plurality of groups.
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