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LUMINESCENCE DISPLAY AND DRIVING
METHOD THEREOF

[0001] This application claims the benefit of the Korean
Patent Application No. 2007-138359, filed on Dec. 27, 2007,
which is hereby incorporated by reference for all purposes as
if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1.Field of the Invention

[0003] The present invention relates to a luminescence dis-
play and a driving method thereof, and more particularly, to a
luminescence display which is capable of reducing the num-
ber of output lines of a data driver, and a driving method
thereof.

[0004] 2. Discussion of the Related Art

[0005] An active matrix type organic electro-luminescence
display (OLED) includes a plurality of pixel cells arranged in
amatrix in order to display images. As shown in FIG. 1, each
pixel cell 10 of the organic electro-luminescence display
includes, an organic light emitting diode (OLED) and a pixel
driver 12 for driving the OLED independently. The OLED has
acathode electrode connected to the pixel driver 12, an anode
electrode connected to a power line PL, and an organic layer
formed between the cathode electrode and the anode elec-
trode. The pixel driver 12 is connected to a gate line GL that
supplies a gate signal, a data line DL that supplies a data
signal, and the power line PL that supplies a power signal
VDD. The pixel driver includes a switching transistor ST, a
driving transistor DT, and a storage capacitor Cst connected
among the gate line GL, data line DL, and power line PL as
shown in FIG. 1. With this configuration, the pixel driver 12
drives the OLED.

[0006] A data driver, which supplies a data voltage to each
data line DL of this OLED display, has output lines corre-
sponding to each of the data lines DL. For this reason, as the
OLED display increases in resolution, the data lines DL
thereof also increase in number, resulting in an increase in the
number of the output lines. As a result, the number of costly
data driving integrated circuits (ICs) constituting the data
driver not only increases, but processing time and manufac-
turing cost required for attaching the data driving ICs
increases, which lead to an increase in the entire cost of the
OLED display.

SUMMARY OF THE INVENTION

[0007] Accordingly, the present invention is directed to a
luminescence display and a driving method thereof that sub-
stantially obviate one or more problems dueto limitations and
disadvantages of the related art.

[0008] An advantage of the present invention is to provide
a luminescence display which is capable of reducing the
number of output lines of a data driver, and a driving method
thereof.

[0009] Additional features and advantages of the invention
will be set forth in the description which follows, and in part
will be apparent from the description, or may be learned by
practice of the invention. The objectives and other advantages
of the invention will be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.
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[0010] To achieve these objects and other advantages and in
accordance with the purpose of the invention, as embodied
and broadly described, a OLED display includes: an OLED
display panel including: data lines to which data voltages are
supplied; gate lines to which a gate voltage is sequentially
supplied; luminescence control lines to which a luminescence
control voltage is sequentially supplied, a driving power line
to which a driving voltage is supplied; a compensation power
line to which a compensation voltage having a first level and
a second level different from the first level are supplied; a
plurality of pixel cells each respectively in pixel areas defined
by the data lines and the gate lines; a data driver having output
lines whose number is smaller than the number of the data
lines; and a demultiplexer unit formed between the data driver
and the OLED display panel, the demultiplexer unit supply-
ing the data voltages from the output lines to the data lines,
wherein each of the pixel cells includes: a light emitting
element; and a pixel driver that supplies a current correspond-
ing to a corresponding one of the data voltages to the light
emitting element based on the corresponding data voltage, the
gate voltage, the luminescence control voltage, the driving
voltage and the compensation voltage having the first level
and that turns off the light emitting element when the com-
pensation voltage has the second level.

[0011] Inanother aspect of the present invention, a driving
method for an OLED display, the OLED display including an
OLED display panel having a plurality of pixel cells formed
respectively in pixel areas defined by data lines to which data
voltages are supplied, gate lines to which a gate voltage is
sequentially supplied, luminescence control lines to which a
luminescence control voltage is sequentially supplied, a driv-
ing power line to which a driving voltage is supplied, and a
compensation power line to which compensation voltages of
a first level and a second level different from the first level are
supplied, the method including: supplying the data voltages
from a data driver to the data lines through a demultiplexer
unit between the data driver and the OLED display panel, the
data driver having output lines whose number is smaller than
the number of the data lines; sequentially supplying the gate
voltage to the gate lines; supplying current corresponding to
a corresponding one of the data voltages to a light emitting
element of each of the pixel cells based on the luminescence
control voltage, the driving voltage and the compensation
voltage with the first level to turn on the light emitting ele-
ment; and turning off the light emitting element based on the
compensation voltage with the second level.

[0012] TItisto be understood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this application, illus-
trate embodiment(s) of the invention and together with the
description serve to explain the principle of the invention. In
the drawings:

[0014] FIG. 11is a circuit diagram of a pixel cell of arelated
art OLED display;

[0015] FIG. 2is ablock diagram showing the configuration
of an OLED display according to a first embodiment of the
present invention;
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[0016] FIG. 3 is a detailed circuit diagram of a pixel cell
shown in FIG. 2;

[0017] FIG. 4 is a detailed circuit diagram of a demulti-
plexer shown in FIG. 2;

[0018] FIG. 5 is a waveform diagram illustrating a driving
method of the OLED display according to the first embodi-
ment of the present invention;

[0019] FIGS. 6A to 6C are circuit diagrams illustrating in
detail the driving method of the OLED display according to
the first embodiment of the present invention;,

[0020] FIG. 7 is a waveform diagram illustrating voltage
variations at first and second nodes shown in FIGS. 6A to 6C
for a scan period and data input period of the OLED display
according to a first embodiment of the present invention;
[0021] FIG. 8 is a circuit diagram of each pixel cell of an
OLED display according to a second embodiment of the
present invention;

[0022] FIG. 9 is a waveform diagram illustrating voltage
variations at first and second nodes shown in FIG. 8 for a scan
period and data input period of the OLED display according
to the second embodiment of the present invention;

[0023] FIG. 10 is a circuit diagram illustrating a relation-
ship between a data line capacitor and a storage capacitor for
each of the OLEDs according to the first and second embodi-
ments of the present invention; and

[0024] FIGS. 11A and 11B are waveform diagrams illus-
trating data supply times in the case where sampling transis-
tors are turned on in a scan period and data supply times in the
case where the sampling transistors are turned on in a data
input period, respectively.

DETAILED DESCRIPTION OF THE INVENTION

[0025] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.
[0026] FIG.2isablock diagram showing the configuration
of an OLED display according to a first embodiment of the
present invention.

[0027] Referring to FIG. 2, the OLED display according to
the first embodiment of the present invention includes an
OLED display panel 102, a gate driver 106 that drives gate
lines GL1 to GLn of the OLED display panel 102, a data
driver 104 that drives data lines DL11 to DLij of the OLED
display panel 102, a demultiplexer unit 110 connecting the
data driver 104 to the OLED display panel 102, and a timing
controller 108 that controls the gate driver 106, data driver
104, and demultiplexer unit 110.

[0028] The OLED display panel 102 displays an image
using a plurality of pixel cells PXL connected to the data lines
DL, the gate lines GL, luminescence control lines EL, a
driving power line PL, and a compensation power line CPL.
[0029] Each pixel cell PXL includes, as shown in FIG. 3, an
OLED, and a pixel driver 112 for driving the OLED.

[0030] The pixel driver 112 includes first to fourth switch-
ing transistors ST1 to ST4, a driving transistor DT, and a
storage capacitor Cst.

[0031] The first switching transistor ST1 supplies a data
signal Vdata from a corresponding data line DL to a first node
N1 in response to a gate voltage indicating a low logic level
from a corresponding gate line GL, so as to charge the data
signal Vdata in the storage capacitor Cst.
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[0032] The second switching transistor ST2 interconnects
the gate electrode and drain electrode of the driving transistor
DT inresponse to the low-logic gate voltage from the gate line
GL to operate the driving transistor DT as a diode.

[0033] The third switching transistor ST3 connects the
drain electrode of the driving transistor DT to the anode
electrode of the OLED in response to a luminescence control
voltage indicating a low logic level from a corresponding
luminescence control line EL. That is, the third switching
transistor ST3 supplies current output from the driving tran-
sistor DT to the OLED in response to the low-logic lumines-
cence control voltage.

[0034] The fourth switching transistor ST4 supplies a com-
pensation voltage Vref from the compensation power line
CPL to the first node N1 in response to the low-logic lumi-
nescence control voltage from the luminescence control line
EL.

[0035] The driving transistor DT controls the amount of
current flowing to the OLED in response to a voltage at a
second node N2.

[0036] The capacitor Cst is formed between the first node
N1 and the second node N2 to store a difference voltage
between the first node N1 and the second node N2 and main-
tain the ON state of the driving transistor DT for a period of
one frame using the stored voltage when the first switching
transistor ST1 is turned off.

[0037] The OLED has an anode electrode connected to the
pixel driver 112, a cathode electrode connected to a low-level
voltage VSS, and an organic layer formed between the anode
electrode and the cathode electrode. This OLED emits light
by current flowing from the driving transistor DT through the
third switching transistor ST3 of the pixel driver 112.

[0038] The timing controller 108 generates a plurality of
control signals to control the driving timing of the gate driver
106 and data driver 104, arranges pixel data, and supplies the
arranged pixel data to the data driver 104. Also, the timing
controller 108 generates a plurality of sampling control sig-
nals to control the demultiplexer unit 110.

[0039] The gate driver 106 sequentially supplies a gate
voltage indicating a low logic state to the gate lines GL1 to
GLn. As a result, the gate driver 106 turns on the first and
second switching transistors ST1 and ST2 connected to the
gate lines GL1 to GLn on a gate line basis. This gate driver
106 supplies a gate voltage indicating a low logic state for a
scan period of one horizontal period and supplies a gate
voltage indicating a high logic state for a data input period of
the one horizontal period. Accordingly, a data voltage is not
supplied to each pixel cell for the data input period of the one
horizontal period, and the data voltage is supplied to each
pixel cell for the scan period of the one horizontal period.
[0040] Also, the gate driver 106 sequentially supplies a
luminescence control voltage indicating a low logic state to
the luminescence control lines EL1 to ELn.

[0041] Thedata driver 104 supplies data voltages Vdata for
one horizontal line to the demultiplexer unit 110 in the data
input period of the one horizontal period. This data driver 104
has a smaller number of output lines than the number of data
lines DL and equal to the number of demultiplexers DEMUX
in the demultiplexer unit 110.

[0042] The demultiplexer unit 110 supplies data voltages to
the data lines DL for the data input period of the one horizon-
tal period. To this end, the demultiplexer unit 110 includes a
plurality of demultiplexers DEMUX1 to DEMUXi connected
between the data driver 104 and the OLED display panel 102.
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[0043] Each of the demultiplexers DEMUX1 to DEMUXi
1s connected between a corresponding one of the output lines
DO1 to DOi of the data driver 104 and corresponding j (where
jis anatural number larger than 1) ones DL11 to DL1;, DL.21
to DL2j, . . ., or DLil to DLij of the data lines DL. Each of
these demultiplexers DEMUX1 to DEMUXi includes first to
jth sampling transistors connected respectively to the j data
lines DL11 to DL1j, DL21 to DL2j, . .., or DLil to DLij. In
the present invention as an example, a description will be
given of the case where each of the demultiplexers DEMUX1
to DEMUXi includes three sampling transistors for supplying
red (R), green (G) and blue (B) data voltages Vdata, respec-
tively. In this case, the number of the output lines DO of the
data driver 104 is %4 that of the data lines DL.

[0044] Each of the demultiplexers DEMUX1 to DEMUXi
includes, as shown in FIG. 4, first to third sampling transistors
MT1 to MT3 connected in parallel to the corresponding out-
put line DO of the data driver 104.

[0045] The first to third sampling transistors MT1 to MT3
are turned on at different times, respectively, in response to
sampling control signals MS1 to MS3 supplied from the
timing controller 108. That is, the first sampling transistors
MT1 of'the first to ith demultiplexers DEMUX1 to DEMUXi
supply red data voltages from the output lines DO1 to DOi of
the data driver 104, respectively, to a first group of data lines
DL11,DL21,...,DLil connected respectively to first output
terminals of the first to ith demultiplexers DEMUXI1 to
DEMUXi in response to the first sampling control signal
MS1. The second sampling transistors MT2 of the first to ith
demultiplexers DEMUX1 to DEMUXi supply green data
voltages from the output lines DO1 to DO of the data driver
104, respectively, 10 a second group of data lines DL12,
DL22, ..., DLi2 connected respectively to second output
terminals of the first to ith demultiplexers DEMUXI1 to
DEMUZXi in response to the second sampling control signal
MS2. The third sampling transistors MT3 of the first to ith
demultiplexers DEMUX1 to DEMUXi supply blue data volt-
ages from the output lines DO1 to DOi of the data driver 104,
respectively, to a third group of data lines DL13, DL23, . . .,
DLi3 connected respectively to third output terminals of the
first to ith demultiplexers DEMUX1 to DEMUXi in response
to the third sampling control signal MS3.

[0046] FIG. 5 is a waveform diagram illustrating a driving
method of the OLED display according to the first embodi-
ment of the present invention, and FIGS. 6 A to 6C are circuit
diagrams illustrating in detail the driving method of the
OLED display according to the first embodiment of the
present invention.

[0047] One frame period is divided into a first period P1
where a data input period PI and a scan period PS are alter-
nately repeated, and a second period P2, as shown in FIG. 5.
[0048] First, in the data input period PI of the first period
P1, the first to third sampling control signals MS1 to MS3
indicating a low logic state are sequentially supplied to the
first to third sampling transistors MT1 to MT3. In response to
these low-logic sampling control signals MS1 to MS3, the
first to third sampling transistors MT1 to MT3 are turned on
as shown in FIG. 6 A. When the first sampling transistors MT1
are turned on by the first sampling control signal MS1 indi-
cating a low logic state, red data voltages Vdata from the
output lines DO1, DO2, . . ., DOi of the data driver 104 are
supplied to the first group of data lines DL11, DL21, . . .,
DLil, respectively. Then, when the second sampling transis-
tors MT2 are turned on by the second sampling control signal
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MS2 indicating a low logic state, green data voltages Vdata
from the output lines DO1, DO2, . . ., DO of the data driver
104 are supplied to the second group of data lines DL12,
DL22,...,DLi2, respectively. Then, when the third sampling
transistors MT3 are turned on by the third sampling control
signal MS3 indicating a low logic state, blue data voltages
Vdata from the output lines DO1, DO2, .. ., DOi of the data
driver 104 are supplied to the third group of data lines DL13,
DL23, ..., DLi3, respectively.

[0049] At this time, because the high-logic gate voltage is
supplied to the gate lines GL1 to GLn during the data input
period PI where the first to third sampling transistors MT1 to
MT3 are turned on, the red, green and blue data voltages
supplied to the data lines DL are not supplied to the respective
pixel cells.

[0050] In the scan period PS, the low-logic gate voltage is
supplied to a corresponding gate line GL and the high-logic
luminescence control voltage is supplied to a corresponding
luminescence control line EL. As a result, the first and second
switching transistors ST1 and ST2 are turned on and the third
and fourth switching transistors ST3 and ST4 are turned off,
as shown in FIG. 6B. A data voltage Vdata from a correspond-
ing data line DL is supplied to the first node N1 through the
turned-on first switching transistor ST1. The gate electrode
and drain electrode of the driving transistor DT are intercon-
nected through the turned-on second switching transistor
ST2. As a result, because the driving transistor DT acts as a
forward diode, a threshold voltage Vth_S of the driving tran-
sistor DT is supplied to the gate electrode of the driving
transistor DT, namely, the second node N2, so that the thresh-
old voltage Vth_S of the driving transistor DT is sampled at
the second node N2. At this time, a high-level voltage VDD is
supplied to the source electrode of the driving transistor DT.
Consequently, a difference voltage (VDD-Vth_S) between
the high-level voltage VDD and the threshold voltage Vth_S
ofthe driving transistor DT is supplied to the second node N2,
as shown in FIG. 7.

[0051] Thereafter, during the data input period of the pixel
cell of the next stage, the high-logic gate voltage is supplied to
a gate line GL corresponding to the pixel cell of the next stage
and the low-logic luminescence control voltage is supplied to
aluminescence control line EL corresponding to the pixel cell
of the next stage. As a result, the first and second switching
transistors ST1 and ST2 are turned offand the third and fourth
switching transistors ST3 and ST4 are turned on, as shown in
FIG. 6C. A compensation voltage Vref of a first level is
supplied to the first node N1 through the turned-on fourth
switching transistor ST4.

[0052] At this time, a voltage across the capacitor Cst is
kept constant because no current path is formed in the pixel
driver 112. As aresult, a voltage at the second node N2, which
is the other terminal of the capacitor Cst, varies by a voltage
variation (Vref-Vdata) from the first node N1, which is one
terminal of the capacitor Cst. That is, a voltage (VDD-Vth_
S+Vref-Vdata) is supplied to the second node N2, as shown
in FIG. 7.

[0053] Then, the driving transistor DT is turned on by a
gate-source voltage thereof. As a result, current supplied from
the driving transistor DT to the OLED through the third
switching transistor ST3 can be expressed as in the following
equation 1. In equation 1, p represents a constant and Vth_R
represents a real threshold voltage of the driving transistor
DT.
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1 =8/2(Vgs — Vth_R)? [Equation 1]

= 3/2(Vdd - Vth_S + V¢ - Vdata - Vdd — Vth_R)?

= 8/ 2(Vref — Vdata— Vih_S — Vth_R)?

[0054] In the case where the sampled threshold voltage
Vth_S of the driving transistor DT and the real threshold
voltage Vth_R ofthe driving transistor DT are the same in the
equation 1, the current from the driving transistor DT is
determined depending on the compensation voltage Vref and
the data voltage Vdata without being influenced by a drop of
the high-level voltage VDD and the threshold voltage of the
driving transistor DT. As a result, a degradation in picture
quality due to hysteresis of the driving transistor DT is mini-
mized.

[0055] Incontrast, in the case where the sampled threshold
voltage Vth_S of the driving transistor DT and the real thresh-
old voltage Vth_R of'the driving transistor DT are different in
the equation 1, the current from the driving transistor DT is
influenced by the sampled threshold voltage Vth_S of the
driving transistor DT and the real threshold voltage Vth_R of
the driving transistor DT. In this case, the hysteresis of the
driving transistor DT increases and the picture quality is
degraded due to an afterimage resulting from the increasing
hysteresis. For this reason, in the second period P2 of every
frame, a compensation voltage Vref with a second level
higher than the first level is supplied to the fourth switching
transistor ST4. As a result, the compensation voltage Vref
with the second voltage level is supplied to the first node N1
through the fourth switching transistor ST4, so that a voltage
at the second node N2 varies by a voltage variation at the first
node N1 based on the compensation voltage Vref with the
second level. The driving transistor DT is turned off by the
varying voltage at the second node N2, thereby causing a
black image to be displayed on the OLED display panel 102
for the second period P2. In this case, in the second period P2
of each frame, the electric field direction on the driving tran-
sistor DT is changed by the compensation voltage Vref of the
second level to reduce the amount of charge that is trapped by
the driving transistor DT, so as to prevent the hysteresis of the
driving transistor DT from increasing.

[0056] Inthismanner,inthe OLED display according to the
present invention, data voltages sequentially supplied
through one output line are supplied to a plurality of data lines
using the demultiplexer unit. The data voltages supplied to the
plurality of data lines are simultaneously supplied to the
respective pixel cells through the first switching transistors.
Therefore, it is possible to display an image with even bright-
ness.

[0057] FIG. 8 is a circuit diagram of a pixel structure of an
OLED display according to a second embodiment of the
present invention.

[0058] The pixel structure of the OLED display shown in
FIG. 8 is the same as the pixel structure of the OLED display
shown in FIG. 3, with the exception that it further includes a
fitth switching transistor ST5 for supplying an initialization
voltage Vini to the second node N2. Therefore, a detailed
description of the same constituent elements will be omitted.
[0059] The fifth switching transistor ST5 supplies the ini-
tialization voltage Vini to the second node N2 in response to
the low-logic gate voltage supplied to the gate line GLn-1 of
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the previous stage to initialize each pixel cell along a hori-
zontal line. This fifth switching transistor ST5 has a gate
terminal connected to the gate line GLn-1 of the previous
stage, a source terminal connected to an initialization voltage
Vini source, and a drain terminal connected to the second
node N2. Here, the initialization voltage Vini is set to be lower
than a voltage obtained by subtracting the threshold voltages
Vth of the transistors included in the pixel driver 112 from the
high-level voltage VDD.

[0060] In an initialization period using the fifth switching
transistor ST5, the low-logic gate voltage is supplied to the
gate line GLn-1 of the previous stage and the high-logic
luminescence control voltage is supplied to the luminescence
control line ELn-1 of the previous stage, as shown in FIG. 9.
[0061] As a result, the fifth switching transistor ST5 is
turned on in response to the low-logic gate voltage, whereas
the third switching transistor ST3 is turned off in response to
the high-logic luminescence control voltage. The initializa-
tion voltage Vini is supplied to the second node N2 through
the turned-on fifth switching transistor ST5, thereby causing
the gate terminal of the driving transistor DT to be initialized
with the initialization voltage Vini. Therefore, it is possible to
prevent the threshold value of the driving transistor DT from
increasing because of signals with a single polarity so as to
prevent the driving transistor DT from deteriorating. That is,
the driving transistor DT restores the threshold voltage
thereof to its initial state. On the other hand, the direction of
the initialization path is different from the direction of current
flowing to the OLED, thereby preventing a phenomenon that
a black brightness level increases due to a leakage current.
[0062] As described above, in the OLED display according
to the present invention, data voltages sequentially supplied
through one output line are supplied to a plurality of data lines
using the demultiplexer unit. The data voltages supplied to the
plurality of data lines are simultaneously supplied to the
respective pixel cells through the first switching transistors,
so that an image with even brightness may be displayed.
[0063] On the other hand, in the OLED displays and the
driving methods thereof according to the first and second
embodiments of the present invention, during the scan period,
sampling control signals indicating a high logic level are
supplied to the first to third sampling transistors MT1, MT2
and MT3. As a result. the demultiplexers DEMUX are iso-
lated from the data lines DL, so that a data voltage Vdata
supplied to each data line DL floats as shown in FIG. 10.
Consequently, a voltage at a third node N3 is subject to
variation, resulting in an input data distortion due to uneven-
ness of the threshold voltages of the driving transistors DT
between adjacent pixel cells. Here, the voltage variation at the
third node N3 may be determined by the following equation 2.

Cst [Equation 2]

Az = AV X Cdata + Cst

[0064] Inequation2, AV,, represents a voltage variation at
the second node N2 resulting from unevenness of the thresh-
old voltage of the driving transistor DT, AV, represents a
voltage variation at the third node N3, Cst represents the
capacitance of the storage capacitor Cst, and Cdata represents
the self-capacitance of the data line DL.

[0065] When the capacitance Cdata of the data line DL is
ten times or more as large as the capacitance of the storage
capacitor Cst, the input data distortion resulting from the
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voltage variation at the third node N3 is so negligibly small as
10 be Yioth the unevenness of the threshold voltage of the
driving transistor DT.

[0066] On the other hand, during a period between the scan
period PS of the gate line GLn-1 of the previous stage and the
scan period PS of the gate line GLn of the current stage,
namely, in the data input period, data voltages are supplied to
the data lines DL in a time division manner, so that a voltage
at the first node N1 is even for every pixel cell.

[0067] More particularly, during the scan period PS of the
gate line GLn of the current stage, the first to third sampling
transistors MT1 to MT3 are sequentially turned on in
response to the first to third sampling control signals MS1 to
MS3, as shown in FIG. 11A. In this case, data voltages are
sequentially supplied to pixel cells corresponding respec-
tively to the first to third sampling transistors MT1to MT3. In
this case, supply times of data voltages Vdata to the first nodes
N1 are as follows. That is, because the first sampling transis-
tor MT1 is turned on first of all, a supply time of a data voltage
Vdata to a pixel cell connected with the first sampling tran-
sistor MT1 is longer than the supply times of data voltages
Vdata to pixel cells connected with the second and third
sampling transistors MT2 and MT3. As a result, at a prede-
termined time, a data voltage Vdata is normally supplied to
the first node N1 of the pixel cell corresponding to the first
sampling transistor MT1, whereas data voltages Vdata failing
to reach desired levels are supplied to the first nodes N1 of the
pixel cells corresponding to the second and third sampling
transistors MT2 and MT3, thereby causing the picture quality
to be uneven.

[0068] In contrast, in the data input period PI between the
scan period PS of the gate line GLn-1 of the previous stage
and the scan period PS of the gate line GLn of the current
stage, the first to third sampling transistors MT1 to MT3 are
sequentially turned on in response to the first to third sam-
pling control signals MS1 to MS3, as shown in FIG. 11B. As
a result, data voltages Vdata are precharged in the respective
data lines DL through the first to third sampling transistors
MT1 to MT3. Thereafter, when the low-logic gate voltage is
supplied to the gate line GLn of the current stage, the data
voltages Vdata are simultaneously supplied to the respective
pixel cells. In this case, because the precharged data voltages
Vdata are simultaneously supplied to the respective pixel
cells in the data input period, the picture quality is even.
[0069] As apparent from the above description, in an
OLED display and a driving method thereof according to the
present invention, data voltages sequentially supplied
through one output line are supplied to a plurality of data lines
using a demultiplexer unit. The data voltages supplied to the
plurality of data lines are simultaneously supplied to respec-
tive pixel cells through first switching transistors. Therefore,
it is possible to display an image of even brightness.

[0070] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spiritor scope of
the inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:
1. An OLED display comprising:
an OLED display panel including:
data lines to which data voltages are supplied,
gate lines to which a gate voltage is sequentially sup-
plied;
luminescence control lines to which a luminescence
control voltage is sequentially supplied,
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a driving power line to which a driving voltage is sup-
plied;

a compensation power line to which a compensation
voltage having a first level and a second level different
from the first level are supplied,

a plurality of pixel cells each respectively in pixel areas
defined by the data lines and the gate lines;

a data driver having output lines whose number is smaller
than the number of the data lines; and

ademultiplexerunit formed between the data driver and the

OLED display panel, the demultiplexer unit supplying

the data voltages from the output lines to the data lines,

wherein each of the pixel cells includes:

a light emitting element; and

a pixel driver that supplies a current corresponding to a
corresponding one of the data voltages to the light
emitting element based on the corresponding data
voltage, the gate voltage, the luminescence control
voltage, the driving voltage and the compensation
voltage having the first level and that turns off the light
emitting element when the compensation voltage has
the second level.

2. The OLED display according to claim 1, wherein the
pixel driver comprises:

a driving transistor that supplies current corresponding to a
voltage at a gate electrode thereof to the light emitting
element using the driving voltage;

a first switching transistor that supplies the corresponding
data voltage to a first node in response to the gate volt-
age;

a second switching transistor that connects the gate elec-
trode of the driving transistor to a source electrode or
drain electrode of the driving transistor in response to the
gate voltage;

a third switching transistor that connects the driving tran-
sistor to the light emitting element in response to the
luminescence control voltage:

a fourth switching transistor that supplies the compensa-
tion voltage with the first level to the first node in
response to the luminescence control voltage; and

a capacitor connected between the first node and a second
node connected to the gate electrode of the driving tran-
sistor.

3. The OLED display according to claim 2, wherein the
pixel driver further comprises a fifth switching transistor that
supplies an initialization voltage to the second node in
response to the gate voltage supplied to a gate line of a
previous stage.

4. The OLED display according to claim 1, wherein the
demultiplexer unit partitions the data lines into a plurality of
data line groups, the demultiplexer unit comprising a plurality
of demultiplexers each including a plurality of sampling tran-
sistors connecting a corresponding one of the output lines of
the data driver to a corresponding one of the data line groups.

5. The OLED display according to claim 4, wherein the
sampling transistors are sequentially turned on in a period
between a scan period of a gate line of a previous stage and a
scan period of a gate line of a current stage to sequentially
supply corresponding ones of the data voltages to data lines of
the corresponding data line group.

6. The OLED display according to claim 1, wherein the
compensation voltage with the first level is the same as the
driving voltage and the compensation voltage with the second
level is the same as a black data voltage.
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7. The OLED display according to claim 2, wherein a
capacitance of the data line is ten times greater than a capaci-
tance of the storage capacitor.

8. A driving method for an OLED display, the OLED
display including an OLED display panel having a plurality
of pixel cells formed respectively in pixel areas defined by
data lines to which data voltages are supplied, gate lines to
which a gate voltage is sequentially supplied, luminescence
control lines to which a luminescence control voltage is
sequentially supplied, a driving power line to which a driving
voltage is supplied, and a compensation power line to which
compensation voltages of a first level and a second level
different from the first level are supplied, the method com-
prising:

supplying the data voltages from a data driver to the data

lines through a demultiplexer unit between the data
driver and the OLED display panel, the data driver hav-
ing output lines whose number is smaller than the num-
ber of the data lines;

sequentially supplying the gate voltage to the gate lines;

supplying current corresponding to a corresponding one of

the data voltages to a light emitting element of each of
the pixel cells based on the luminescence control volt-
age, the driving voltage and the compensation voltage
with the first level to turn on the light emitting element;
and

turning off the light emitting element based on the com-

pensation voltage with the second level.
9. The driving method of claim 8, wherein multiplexer
driving signals that sequentially supply data voltages from the
data driver to the data lines are on simultaneously while the
gate line signal is on
10. The driving method of claim 8, wherein multiplexer
driving signals that sequentially supply data voltages from the
data driver to the data lines are on prior to the gate line signal
being on.
11. The driving method according to claim 8, wherein the
step of turning on the light emitting element comprises:
supplying the corresponding data voltage to a first node
through a first switching element turned on by the gate
voltage, and connecting a gate electrode of a driving
transistor to a source electrode or drain electrode of the
driving transistor through a second switching element
turned on by the gate voltage to sample a threshold
voltage of the driving transistor at a second node, the
driving transistor outputting a driving current corre-
sponding to the corresponding data voltage;

connecting the driving transistor to the light emitting ele-
ment through a third switching element turned on by the
luminescence control voltage, and supplying the com-
pensation voltage with the first level to the first node
through a fourth switching element turned on by the
luminescence control voltage; and

turning on the driving transistor based on a voltage at the

second node varying by a voltage variation at the first
node through a capacitor connected between the first
node and the second node to output the driving current.

12. The driving method according to claim 11, wherein the
step of turning off the light emitting element comprises:

supplying the compensation voltage with the second level

to the fourth switching element; and

turning off the driving transistor based on a voltage at the

second node varying according to a voltage variation at
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the first node based on the compensation voltage of the

second level through the capacitor.

13. The driving method according to claim 11, further
comprising, before supplying the data voltages to the data
lines through the demultiplexer unit, supplying an initializa-
tion voltage to the second node through a fifth switching
element turned on by the gate voltage supplied to a gate line
of a previous stage.

14. The driving method according to claim 8, wherein the
demultiplexer unit partitions the data lines into a plurality of
blocks, the demultiplexer unit comprising a plurality of
demultiplexers each including a plurality of sampling tran-
sistors connecting a corresponding one of the output lines of
the data driver to a corresponding one of the blocks,

wherein the step of supplying the data voltages to the data

lines through the demultiplexer unit includes sequen-
tially turning on the sampling transistors in a period
between a scan period of a gate line of a previous stage
and a scan period of a gate line of a current stage to
sequentially supply corresponding ones of the data volt-
ages to data lines of the corresponding block.

15. The driving method according to claim 8, wherein a
capacitance of the data line is ten times greater than a capaci-
tance of the storage capacitor.

16. An OLED display comprising:

an OLED display panel including:

data lines to which data voltages are supplied;

gate lines to which a gate voltage is sequentially sup-
plied;

luminescence control lines to which a luminescence
control voltage is sequentially supplied,

a driving power line to which a driving voltage is sup-
plied;

a compensation power line to which a compensation
voltage having a first level and a second level different
from the first level are supplied,

a plurality of pixel cells each respectively in pixel areas
defined by the data lines and the gate lines;

a data driver having output lines whose number is smaller

than the number of the data lines; and

ademultiplexerunit formed between the data driver and the

OLED display panel, the demultiplexer unit supplying

the data voltages from the output lines to the data lines,

wherein each of the pixel cells includes:

a light emitting element; and

a pixel driver that supplies a current corresponding to a
corresponding one of the data voltages to the light
emitting element based on the corresponding data
voltage, the gate voltage, the luminescence control
voltage, the driving voltage and the compensation
voltage having the first level and that turns off the light
emitting element when the compensation voltage has
the second level, wherein the pixel driver includes:

a driving transistor that supplies current corresponding
to a voltage at a gate electrode thereof to the light
emitting element using the driving voltage;

a first switching transistor that supplies the correspond-
ing data voltage to a first node in response to the gate
voltage;

a second switching transistor that connects the gate elec-
trode of the driving transistor to a source electrode or
drain electrode of the driving transistor in response to
the gate voltage;
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a third switching transistor that connects the driving
transistor to the light emitting element in response to
the luminescence control voltage;

a fourth switching transistor that supplies the compen-
sation voltage with the first level to the first node in
response to the luminescence control voltage; and
a capacitor connected between the first node and a

second node connected to the gate electrode of the
driving transistor;

17. The OLED display according to claim 16, wherein the
pixel driver further comprises a fifth switching transistor that
supplies an initialization voltage to the second node in
response to the gate voltage supplied to a gate line of a
previous stage.

18. The OLED display according to claim 16, wherein the
demultiplexer unit partitions the data lines into a plurality of
dataline groups, the demultiplexer unit comprising a plurality
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of demultiplexers each including a plurality of sampling tran-
sistors connecting a corresponding one of the output lines of
the data driver to a corresponding one of the data line groups,
wherein the sampling transistors are sequentially turned onin
a period between a scan period of a gate line of a previous
stage and a scan period of a gate line of a current stage to
sequentially supply corresponding ones of the data voltages
to data lines of the corresponding data line group.

19. The OLED display according to claim 16, wherein the
compensation voltage with the first level is the same as the
driving voltage and the compensation voltage with the second
level is the same as a black data voltage.

20. The OLED display according to claim 19, wherein a
capacitance of the data line is ten times greater than a capaci-
tance of the storage capacitor.
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