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(54) Organic light emitting diode display

(57)  An OLED display having a plurality of scan lines
and aplurality of data lines, an OLED adapted to generate
light so as to emit images, a data driver coupled to the
plurality of data lines, a driving switching element adapt-
ed to supply the OLED with a driving current, a storage
element having a first electrode and a second electrode,
afirst switching element having a first electrode, a control
electrode and a second electrode, a second switching

element having a control electrode coupled to at least
one of the plurality of scan lines and a third switching
element having a control electrode coupled to a previous
scan line. The second switching element may be config-
ured in a diode-like state connecting the driving switching
element. The third switching element may be adapted to
initialize a voltage stored in the storage element through
at least one of the plurality of data lines.
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Description
BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] Example embodimentsrelate toanorganiclight
emitting diode (OLED) display and, more particularly, to
an OLED display having a pixel initialized by a voltage
supplied through a data line.

2. Description of the Related Art

[0002] AnOLED display is atype of aflat panel display
that uses an OLED to generate light. The light is gener-
ated by combining electrons supplied by a cathode and
holes supplied by an anode. Images may be realized on
the OLED display by driving thin film transistors (TFT)
formed at each pixel, which may supply the OLED of the
pixel with a driving current corresponding to a data signal.
The pixels may be formed at an area where a plurality of
scan lines, a plurality of emission control lines and a plu-
rality of data lines intersect one another. Each pixel may
further include a pixel circuit for driving the pixel and the
OLED to emit light according to the driving current of the
pixel circuit. The pixel circuit may include a driving switch-
ing element arranged to be driven according to a data
signal supplied by the data line, a storage element for
storing a voltage between a source electrode of the driv-
ing switching element and a gate electrode and a plurality
of switching elements.

[0003] SuchanOLED is typically driven through a pixel
initializing period, a data writing period and a light emitting
period. During the pixel initializing period, a previous data
signal may be stored in the storage element, and the
storage element is initialized to an initial voltage in re-
sponse to a previous scan signal supplied through a scan
line. During the data writing period, the voltage supplied
by the data line in response to a current scan signal sup-
plied through the scan line may be stored in the storage
element. During the light emitting period, the OLED emits
light according to the driving current that flows through
the driving switching element corresponding to the data
signal stored in the storage element.

[0004] The pixel initializing period, however, requires
an extra initial power source and an extra initial line (a
line connected to an initial power source) to initialize the
previous data signal stored in the storage element. The
extra initial power source and the extra initial line com-
plicates the structure of the pixel circuit and reduces an
aperture ratio of the pixel. In addition, due to the increase
number of data lines, there may be more integrated cir-
cuits to drive the OLED display and difficulty in providing
a high resolution display.

[0005] Inordertomanage the extrainitial powersource
and the extra initial line, a demultiplexer (DeMux) may
be used, which may have fewer output lines in the data
driver. Such a DeMux may include a plurality of data sup-
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plying switching elements, which may be connected in
common to the output line of the data driver. The respec-
tive data supplying switching elements may be coupled
to a predetermined data line. Accordingly, such a DeMux
can supply the respective data line with the data signal
in sequence by operating the data supplying switching
elements.

[0006] Further, the DeMux may not initialize the previ-
ous data signal, in which case, the pixels may be coupled
to each data line simultaneously by the current scan sig-
nal. Accordingly, one pixel may be supplied with a current
data signal and a subsequent pixel may be supplied with
a previous data signal. The previous data signal, howev-
er, may have a higher voltage level than the current data
signal, which may reduce and/or prevent the supply of
the current data signal to the respective pixel, because
the driving switching element may be turned OFF by this.
In addition, the time to charge the respective data line
with the data signal may decrease, and the time during
which the pixels are driven according to the scan signal
may also decrease. As a result, the time to compensate
for a characteristic deviation of the driving switching el-
ement included in each pixel may be reduced and, thus,
cause non-uniform image quality.

SUMMARY OF THE INVENTION

[0007] Example embodiments are therefore directed
to an OLED display that substantially overcomes one or
more of the problems due to the limitations and disad-
vantages of the related art.

[0008] It is therefore a feature of example embodi-
ments to provide an OLED display having a pixel initial-
ized by a voltage supplied through a data line so that an
extra initial power source and an extra initial line may not
be required.

[0009] Another feature of example embodiments pro-
vides an OLED display having a simple structure.
[0010] Another feature of example embodiments pro-
vides an OLED display having an improved aperture ra-
tio.

[0011] Another feature of example embodiments pro-
vides an OLED display having a uniform image quality.
[0012] According to an aspect of the invention, there
is provided an OLED display as set out in Claim 1. Pre-
ferred features of this aspect are set outin Claims 2to 19.
[0013] At least one of the above and other features of
example embodiments may provide an OLED display
having a plurality of scan lines and a plurality of data
lines, an OLED adapted to generate light so as to emit
images, a data driver coupled to the plurality of data lines,
a driving switching element adapted to supply the OLED
with a driving current, a storage element having a first
electrode and a second electrode, the first electrode may
be coupled to a control electrode of the driving switching
element and the second electrode may be coupled to a
first power source, a first switching element having a first
electrode coupled to at least one of the plurality of data
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lines, a control electrode coupled to at least one of the
plurality of scan lines, and a second electrode coupled
to a first electrode of the driving switching element, a
second switching element having a control electrode cou-
pled to at least one of the plurality of scan lines, the sec-
ond switching element may be configured in a diode-like
state connecting the driving switching element, and a
third switching element having a control electrode cou-
pled to a previous scan line, the third switching element
may be adapted to initialize a voltage stored in the stor-
age element through at least one of the plurality of data
lines.

[0014] The third switching element may include a first
electrode coupled to the storage element and a second
electrode coupled to at least one of the plurality of data
lines. The driving switching element may include a first
electrode coupled to the first power source and a second
electrode coupled to a second power source.

[0015] The OLED may include an anode coupled to
the second electrode of the driving switching element
and a cathode coupled to the second power source. The
OLED display may further include a fourth switching el-
ement coupled between the second electrode of the driv-
ing switching element and the anode of the OLED, and
a fifth switching element coupled between the first elec-
trode of the driving switching element and the first power
source.

[0016] The second switching element may further in-
clude a first electrode and a second electrode. The first
electrode of the second switching element may be cou-
pled between the control electrode of the driving switch-
ing element and the first electrode of the storing element,
and the second electrode of the second switching ele-
ment may be coupled between the second electrode of
the driving switching element and the first electrode of
the fourth switching element. The first electrode of the
driving switching element may be coupled between the
second electrode of the first switching elementand a sec-
ond electrode of the fifth switching element, and the sec-
ond electrode of the driving switching element may be
coupled to the second electrode of the second switching
element. A control electrode of the fourth switching ele-
ment may be coupled to an emission control line to control
an emission time of the OLED. A control electrode of the
fifth switching element may be coupled to the control elec-
trode of the fourth switching element.

[0017] The fifth switching element may be adapted to
transmit the first power source ELVDD to the first elec-
trode of the driving switching element according to an
emission control signal supplied from the emission con-
trol line.

[0018] The voltage stored in the storage element may
be initialized by turning on the third switching element,
and a data signal generated by the data driver and sup-
plied via the data line may be stored in the storage ele-
ment by turning on the first switching element and the
second switching element.

[0019] The OLED display may further include a data
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driver coupled to the plurality of data lines, a data output
line coupled between the plurality of data lines and the
data driver and a DeMux coupled between the plurality
of data lines and the data output line. The DeMux may
include an input port coupled to the data output line and
at least two output ports coupled to the plurality of data
lines. The DeMux may include at least two data supplying
switching elements having a first electrode coupled to
the input port and a second electrode coupled to the at
least two output ports respectively.

[0020] The data signal may be adapted to be stored in
the storage element when the data supplying switching
elements is being turned on, and when the data signal
generated by the data driver is an initial data signal, the
data line is initialized. The driving switching element may
be configured in a diode-like state when the second
switching element and the data supplying switching ele-
ments are turned on. The initial data signal may have a
lower voltage than a threshold voltage of the driving
switching element.

[0021] The OLED display may further include a pixel
formed at an area where the plurality of scan lines, the
plurality of data lines and a plurality of emission control
lines intersect, a scan driver coupled to the plurality of
scanlines, an emission control driver coupled to the emis-
sion control line and a DeMux driver coupled between
the plurality of data lines and the data driver. The pixel
may be adapted to be initialized through the plurality of
data lines.

[0022] The DeMux driver may further include an input
port coupled to a plurality of data output lines, and a plu-
rality of DeMuxs having at least two output ports coupled
to at least two data lines. The DeMux driver may include
a same number of DeMuxs as a number of data output
lines. The data supplying switching elements may be
adapted to be turned onin sequence after the first switch-
ing element and the second switching element are turned
on.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The above and other features and advantages
of example embodiments will become more apparent to
those of ordinary skill in the art by describing in detail
example embodiments thereof with reference to the at-
tached drawings, in which:

FIG. 1 is a drawing depicting a schematic structure
of an OLED display according to an example em-
bodiment;

FIG. 2 is a diagram of a driving circuit of a DeMux
shown in FIG. 1;

FIG. 3is adiagram of a driving circuit of a pixel shown
in FIG.1;

FIG. 4 is a driving circuit of a relationship of the De-
Mux and the pixel; and

FIG. 5 is a diagram of a driving waveform supplied
through the driving circuit of FIG. 4.



5 EP 1 936 597 A2 6

DETAILED DESCRIPTION OF THE INVENTION

[0024] Example embodiments will now be described
more fully hereinafter with reference to the accompany-
ing drawings; however, example embodiments may be
embodied in different forms and should not be construed
as limited to the embodiments set forth herein. Rather,
these example embodiments are provided so that this
disclosure will be thorough and complete, and will fully
convey the scope of the invention to those skilled in the
art.

[0025] Referringto FIG. 1, an OLED display 1includes
an OLED display panel 100, a controller 200, a scan driv-
er 300, a data driver 400, a DeMux driver 500 and an
emission control driver 600. The OLED display panel 100
includes a plurality of scan lines S 1 to Sn, which are
arranged in a column direction, a plurality of emission
control lines E1 to En, which are arranged in the column
direction, a plurality of data lines DL44 to DLj(=m), Which
are arranged in a row direction and a plurality of pixels
123, which are arranged in the row direction.

[0026] The pixels 123 are formed at an area in which
the scan lines S1 to Sn, the emission control lines E1 to
En and the data lines DL, to DL, (=m) intersect one an-
other. The pixels 123 emit light according to a data signal
supplied from the data lines DLy4 to DLy =,. The pixels
123 control the light in response to an emission time cor-
responding to an emission control signal supplied from
the emission control lines E1 to En.

[0027] The controller 200 generates a scan drive con-
trol signal (SCS), a data drive control signal (DCS), an
emission control drive control signal (ECS) and a DeMux
drive control signal (DMCS) corresponding to a synchro-
nizing signal supplied from outside. The drive control sig-
nals SCS, DCS, DMCS and ECS are supplied to the scan
driver 300, the data driver 400, the DeMux driver 500 and
the emission control driver 600, respectively.

[0028] The scan driver 300 generates a scan signal
responding to the SCS and supplies the plurality of scan
lines S 1 to Sn with the scan signal in sequence. The
OLED display panel 100 selects the pixel 123 according
to the scan signal supplied from the scan driver 300.
[0029] The data driver 400 generates a data signal for
driving the pixels 123 responding to the DCS and supplies
the plurality of data output lines D1 to Di with the data
signal in sequence. The OLED display panel 100 selects
the pixel 123 according to the data signal supplied from
the data driver 400. The data driver 400 further generates
an initial data signal for initializing the pixels 123 and
supplies the plurality of the data output lines D1 to Di with
the initial data signal in sequence.

[0030] The DeMux driver 500 responds to the DMCS
and includes a plurality of DeMuxs 510 for delivering the
data signal (or the initial data signal) supplied from the
data driver 400 to the data lines DL44 to DLj=,. The
DeMux driver 500 includes a same number of DeMuxs
510 as the number of data output lines D1 to Di. The
respective DeMux 510 supplies k data lines DL with the
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data signal supplied from the data output lines D in se-
quence.

[0031] The emission control driver 600 generates an
emission control signal responding to the emission con-
trol driving control signal (ECS) and supplies the plurality
of emission control lines E1 to En with the emission con-
trol signal in sequence. The OLED display panel 100 se-
lects the pixel 123 according to the emission control sig-
nal supplied from the emission control driver 600.
[0032] The OLED display 1 further includes a first pow-
er source ELVDD and a second power source ELVSS.
The first power source ELVDD and the second power
source ELVSS provide the pixels 123 with a voltage
source and a reference voltage, respectively.

[0033] Referring to FIG. 2, a driving circuit of the De-
Mux 510 includes an input port 510a coupled to the data
output line D1 and output ports 510b1 to 510b3 coupled
to the data lines DL11 to DL13. The driving circuit of the
DeMux 510 further includes first to third data supplying
switching elements M1, M2 and M3.

[0034] Theinputport510ais coupled to the data output
line D1, e.g., one input port 510a may be connected to
one data outputline D1. The output ports 510b1 to 510b3
are be coupled to a respective one of the data lines DL11
to DL13. The respective output port 510b1 to 510b3 sup-
plies the respective data line DL11 to DL13 with the data
signals delivered from the input port 510a in sequence
according to an operation of the first to third data supply-
ing switching elements M1, M2 and M3.

[0035] The data supplying switching elements M1, M2
and M3 include a control electrode connected with the
controller 200 (shown in FIG.1), a first electrode (source
or drain) connected to the input port 510a in common
and a second electrode (drain or source) connected to
the respective output port 510b1 to 510b3. The respec-
tive data supplying switching element M1, M2 and M3
can be turned ON or OFF according to the DeMux drive
control signals DMSC1, DMSC2 and DMSC3 supplied
from the controller 200. When the first to third data sup-
plying switching elements M1, M2 and M3 are turned ON,
corresponding data signal is supplied to the respective
data line DL11 to DL13.

[0036] Referring to FIGS. 3 and 4, a driving circuit of
the pixel 123 corresponds to pixels 123R, 123G, 123B,
which are coupled to the respective data line DL11 to
DL13. The pixels 123R, 123G, 123B can be considered
as sub-pixels arranged to emit light of respectively red,
blue and green light. The respective pixel 123R, 123G,
123B are initialized through an initial data signal Ri, Gi
and Bi supplied through the data lines DL11 to DL13.
The driving circuit of the pixel 123 further includes the
OLED, the scan line Sn and the pixel circuit 123a for
emitting light connected to the data lines DL11 to DL13
and the emission control line En. The driving circuit fur-
ther includes the first power source ELVDD and the sec-
ond power source ELVSS.

[0037] The OLED includes an anode connected to the
pixel circuit 123a and a cathode connected to the second
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power source ELVSS. The OLED emits one of red, green
or blue lights responding to a driving current | o gp sup-
plied through the pixel circuit 123a. The OLED may be
made of an organic material, e.g., fluorescent or phos-
phorescent.

[0038] The pixel circuit 123a includes a driving switch-
ing element Td to supply the OLED with the driving cur-
rentlq gp, astorage element Cstand a plurality of switch-
ing elements, e.g., first to fifth switching elements Ts1,
Ts2, Ts3, Ts4 and Ts5. The switching elements Td, Ts1,
Ts2, Ts3, Ts4 and Ts5 may be a P-type field effect tran-
sistor (FET) or an N-type FET.

[0039] The driving switching element Td for each pixel
includes afirst electrode (source or drain) connected with
the first power source ELVDD, a second electrode (drain
or source) connected with the anode of the OLED and a
control electrode (or gate electrode), which is operated
by a voltage according to the data signal supplied from
the data line DL. The driving switching element Td dis-
tributes the driving current Ig gp, Which corresponds to
the data signal supplied from the dataline DL to the OLED
display 1.

[0040] A first electrode of the storage element Cst is
connected with the control electrode (or gate electrode)
of the driving switching element Td, and a second elec-
trode of the storage element Cst is connected with the
first electrode (source or drain) of the first power source
ELVDD. A voltage between the voltage of the first elec-
trode (source or drain) of the driving switching element
Td and the voltage of the control electrode (or gate elec-
trode) of the driving switching element Td is stored in the
storage element Cst, so as to maintain the voltage of
emitting light of the OLED. The pixel 123 is driven ac-
cording to the voltage stored in the storage element Cst.
Further, during the initialization of any remaining voltage
in the storage element, the pixel 123 is initialized to a
state where no scan signal is needed.

[0041] The first switching element Ts1 includes a first
electrode (source or drain) connected with one of the
data lines DL11 to DL13, a second electrode (drain or
source) connected with the driving switching element Td
and a control electrode (or gate electrode) connected to
the scan line Sn. The first switching element Ts1 supplies
the storage element Cst with the data signal supplied
from one of the data lines DL11 to DL13.

[0042] The second switching element Ts2 includes a
control electrode (or gate electrode) connected with the
scan line Sn of the pixel, afirst electrode (source or drain)
and a second electrode (drain or source). The second
switching element Ts2 is coupled between the control
electrode (or gate electrode) of the driving switching el-
ement Td and the second electrode (drain or source) of
the driving switching element Td. In other words, the sec-
ond switching element Ts2 is connected to the driving
switching element Td in a diode-like state. The second
switching element Ts2 further causes a threshold voltage
of the driving switching element Td to be stored in the
storage element Cst.
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[0043] The third switching element Ts3 includes a con-
trol electrode (or gate electrode) connected to a previous
scan line Sn-1 (i.e. a scan line of a pixel in a previous
row), a first electrode (source or drain) connected to one
of the data lines DL11 to DL13 and a second electrode
(drain or source) connected to the control electrode (or
gate electrode) of the driving switching element Td. The
third switching element Ts3 initializes the voltage stored
in the storage element Cst as a result of the voltage of
one of the data lines DL11 to DL13 according to the pre-
vious scan signal applied via the previous scan line Sn-1.
[0044] The fourth switching element Ts4 includes a
first electrode (source or drain) connected with the sec-
ond electrode (drain or source) of the driving switching
element Td, a second electrode (drain or source) con-
nected with the anode of the OLED and a control elec-
trode (or gate electrode) connected with the emission
control line En. The fourth switching element Ts4 controls
driving time from the driving switching element Td to the
OLED according to the emission control signal supplied
from the emission control line En. This obtains the emis-
sion time of the OLED.

[0045] The fifth switching element Ts5 includes a first
electrode (source or drain) connected to the first power
source ELVDD, a second electrode (drain or source) con-
nected to the first electrode (source or drain) of the driving
switching element Td and a control electrode (or gate
electrode) connected to the emission control line En. The
fifth switching element Ts5 delivers the first power source
ELVDD to the first electrode (source or drain) of the driv-
ing switching element Td according to the emission con-
trol signal supplied from the emission control line En.
[0046] The first power source ELVDD and the second
power source ELVSS supply a voltage source and a ref-
erence voltage, respectively, for driving the pixels 123.
Further, the voltage supplied by the second power source
ELVSS is formed to have a lower voltage level than the
voltage supplied by the first power source ELVDD. The
second power source ELVSS may be a ground voltage
or a negative voltage.

[0047] Now, an operation of the OLED display 1 ac-
cording to example embodiments will be described in de-
tail. More particularly, the operation of the driving circuits
of the DeMux 510 and the pixels 123 will be described.
[0048] ReferringtoFIG.5, adriving waveform supplied
through a driving circuit 110 is shown. The OLED display
1 according to example embodiments is driven through
an initializing period Si, a data programming period Sp
and a light emitting period Se. The respective pixels
123R, 123G, 123B are initialized by voltages supplied to
the data lines DL11 to DL13 during the initializing period
Si. The pixels 123R, 123G, 123B are further be supplied
with current data signals Rdn, Gdn and Bdn in sequence
via the corresponding one of the respective data lines
DL11 to DL13 during the data programming period Sp.
The data lines DL11 to DL13 are initialized during the
respective data line initializing period Sdi.

[0049] The initializing period Si initializes the pixels
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123R, 123G and 123B using the previous scan signal
supplied from the previous scan line Sn-1. During the
initializing period Si (while the previous scan line Sn-1 is
being supplied with a previous scan signal of low level),
the third switching element Ts3 is turned ON. According-
ly, when the current data signals Rdn, Gdn and Bdn are
stored in the previous scan line Sn-1, the remaining volt-
age in the storage element Cst is initialized as a result
of the voltage of a respective one of the data lines DL11
to DL13, which passes through the third switching ele-
ment Ts3. Further, during the initializing period Si, the
voltage level of the datalines DL11 to DL13 is determined
to have a lower voltage level than a threshold voltage
level. The threshold voltage level of the driving switching
element Td is subtracted from the lowest voltage level of
the current data signals Rdn, Gdn and Bdn supplied dur-
ing the data programming period Sp.

[0050] The data programming period Sp supplies the
respective pixel 123R, 123G and 123B with the current
data signals Rdn, Gdn and Bdn via the current scan signal
supplied from the scan line Sn. During the data program-
ming period Sp (while the current scan line Snis supplied
with the current scan signal of low level), the first switch-
ing element Ts1 and the second switching element Ts2
are turned ON. The control electrodes of the first to third
data supplying switching elements M1, M2 and M3 are
supplied with the driving control signals DMCS1 to
DMCS3 in sequence and, thereafter, the first to third data
supplying switching elements M1, M2 and M3 are turned
ON in sequence.

[0051] When the first data supplying switching ele-
ments M1 is turned ON, the data signal Rdn passes
through the driving switching element Td of the red pixel
123R via the data line DL11 and is stored in the storage
element Cst for the red pixel 123R. Further, when the
second data supplying switching elements M2 is turned
ON, the data signal Gdn passes through the driving
switching element Td of the green pixel 123G via the data
line DL12 and is stored in the storage element Cst for
the green pixel 123G. Even further, when the third data
supplying switching elements M3 is turned ON, the data
signal Bdn passes through the driving switching element
Td of the blue pixel 123B via the data line DL13 and is
selected in the storage element Cst for the blue pixel
123B.

[0052] The supply of the current data signals Rdn, Gdn
and Bdn, however, may be impeded when the previous
data signals Rde, Gde and Bde remain at the respective
data line DL11 to DL13, while the first to third data sup-
plying switching elements M1, M2, M3 are turned ON in
sequence. For example, when a current data signal Rdn
is supplied to the red pixel 123R, and the first and second
switching elements Ts1 and Ts2 are turned ON. There-
fore, the green pixel 123G and the blue pixel 123B are
coupledtothe datalines DL12 and DL13. The green pixel
123G and the blue pixel 123B is supplied with the previ-
ous data signals Gde and Bde via the first and the second
switching elements Ts1 and Ts2. Further, if the respec-
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tive previous data signals Gde and Bde have a relatively
low voltage level compared with the current data signals
Gdn and Bdn, the current data signals Gdn and Bdn may
be properly stored. Alternatively, if the previous data sig-
nals Gde and Bde have a higher voltage level than the
current data signals Gdn and Bdn, the current data sig-
nals Gdn and Bdn may not be properly stored due to the
structure of the respective pixels 123G and 123B, e.g.,
a diode-like connection of the driving switching element
Td. The red pixel 123R may be affected in the same man-
ner as the green and blue pixels 123G and 123B as men-
tioned above. However, the effect of the previous data
signal Rde in the red pixel 123R may be relatively small
because the interval between a supply of the current scan
signal and a supply of the current data signal Rdn in the
red pixel 123R is smaller than in the case of the green
pixel 123G and the blue pixel 123B. Accordingly, in order
to affect the previous data signal Rde, the driving circuit
employs the data line initializing period Sdi so that the
data lines DL11 to DL13 are initialized by lowering the
voltage level of the data lines DL11 to DL13 during the
data programming period Sp. The respective data line
initializing period Sdi may progress at a point of time (ts),
e.g., after the pixels 123R, 123G and 123B are supplied
with the current data signals Rdn, Gdn and Bdn through
the respective data line DL11 to DL13. Further, the re-
spective data line DL11 to DL13 is initialized while the
first to third data supplying switching elements M1, M2
and M3 are being turned ON. Further, the respective data
line DL11 to DL13 is supplied with the initial data signals
Ri, Gi and Bi from the data driver 400 during the data line
initializing period Sdi. The initial data signals Ri, Gi and
Bi initialize the data lines DL11 to DL13, and are simul-
taneously supplied to the respective pixel 123R, 123G
and 123B. The initial data signals Ri, Gi and Bi then ini-
tialize the voltage stored in the storage element Cst in-
cluded in the respective pixel 123R, 123G and 123B.
Further, the voltage level of the initial data signal Ri, Gi
and Bi is determined to have a lower voltage level than
the threshold voltage level of the driving switching ele-
ment Td. The threshold voltage level of the driving switch-
ing element Td is subtracted from the lowest voltage level
of the current data signals Rdn, Gdn and Bdn supplied
during the data programming period Sp. Thus, the current
data signals Rdn, Gdn and Bdn are maintained because
therespective pixel 123R, 123G and 123B are connected
in a diode-like state with the driving switching element
Td of each pixel, even if the data lines DL11 to DL13 are
supplied with the initial data signals Ri, Gi and Bi.

[0053] The light emitting period Se is a period for the
OLED to emit light according to the emission control sig-
nal supplied from the emission control line En. During
the light emitting period Se, the fourth switching element
Ts4 and the fifth switching element Ts5 are turned ON
when the emission control signal of the respective pixel
123R, 123G and 123B is at a low level. Therefore, the
driving switching element Td is connected with the OLED
through the fourth switching element Ts4. Further, the
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first electrode of the driving switching element Td is sup-
plied with the first power source ELVDD through the fifth
switching element Ts5. As a result, the OLED emits light
corresponding to the driving current |o gp, which may
corerspond to the difference of the voltage between the
first electrode (source or drain) of the switching device
Td and the control electrode (or gate electrode) of the
driving switching element Td.

[0054] Because the pixels 123R, 123G and 123B are
initialized by the voltage supplied from the respective da-
ta line DL11 to DL13 during the initializing period Si, an
extra initial line is not be required. Further, a structure of
the pixel circuit is simpler and, thus, an aperture ratio is
improved. That is, the voltage remaining in the storage
element Cst for each sub-pixel is initialized as a result of
the voltage of a respective one of the data lines DL11 to
DL13 so that the remaining voltage supplies the current
data signals Rdb, Gdn and Bdn and, thus, extra initial
power sources and initial lines are not required.

[0055] Further, the current data signals Rdn, Gdn and
Bdn are stored in the storage element Cstincluded in the
respective pixels 123R, 123G and 123B using the DeMux
510 during the data programming period Sp. The data
lines DL11 to DL13 are then initialized as the data driver
400 supplies the data lines DL11 to DL13 with the initial
data signals Ri, Gi and Bi during the data line initializing
period Sdi. Accordingly, the driving time of the pixels
123R, 123G and 123B and the charging time for charging
the respective data lines DL11 to DL13 with the current
data signals Rdn, Gdn and Bdn may each be longer.
Further, the driving time of the pixels 123R, 123G and
123B according to the scan signal may also be longer.
As a result, uniformity of the image quality can be im-
proved.

[0056] Further, the OLED display 1 can supply the re-
spective data lines DL11 to DL13 with the current data
signals Rdn, Gdn and Bdn while the current scan line Sn
is being supplied with the scan signal. Accordingly, the
respective pixels 123R, 123G and 123B may supply the
current data signals Rdn, Gdn and Bdn without being
affected by the previous data signals Rde, Gde and Bde
because the data lines DL11 to DL13 are initialized by
the initial data signals Ri, Gi and Bi before the first to third
data supplying switching elements M1, M2 and M3 are
turned OFF. As such, there is no requirement to separate
the actual driving time of the pixels 123R, 123G and 123B
and the charging time of the current data signals Rdn,
Gdn and Bdn. This provides longer charging time of the
current data signals Rdn, Gdn and Bdn and driving time
of the pixels 123R, 123G and 123B. In addition, a time
for compensating a characteristic deviation of the driving
switching element Td included in the pixels 123R, 123G
and 123B may be longer and, thus, the uniformity of im-
age quality of the pixels 123R, 123G and 123B is im-
proved.

[0057] Although the above example embodiments de-
scribed the DeMux connected to the first data output line
and the pixels connected to the DeMux, other configura-
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tions may be employed. For example, the DeMux may
be connected to another data output line included in the
DeMux driver and the pixels connected to the DeMux.
[0058] In other example embodiments, the number of
pixels connected to the DeMux may not be limited to the
red pixel, the green pixel and the blue pixel connected
to one DeMux (e.g., situations where k is 3), and that
other various modifications may be made according to
one ordinary skill in the art.

[0059] It will be understood that when an element is
referred to as being "connected to" or "coupled to" an-
other element, it can be directly on the other element or
intervening elements may also be present. In contrast,
when an element is referred to as being "on," "connected
to" or "coupled to" another element, there are no inter-
vening elements present. In addition, it will be understood
that when an element is referred to as being "between"
two elements, it can be the only elements between the
elements, or one or more intervening elements may also
be present. Further, when it is described that a device
"includes" a constituent element, it means that the device
may further include other constituent elements in addition
tothe element unless specifically referred to the contrary.
Like numbers refer to like elements throughout.

[0060] It will also be understood that the terms "first,"
"second," etc. may be used herein to describe various
elements, and should not be limited by these terms.
These terms are only used to distinguish an element from
another element. Thus, a first element discussed herein
could be termed a second elementwithoutdeparting from
the teachings of example embodiments.

[0061] Example embodiments have been disclosed
herein, and although specific terms are employed, they
are used and are to be interpreted in a generic and de-
scriptive sense only and not for purpose of limitation. Ac-
cordingly, it will be understood by those of ordinary skill
in the art that various changes in form and details may
be made without departing from the scope of example
embodiments as set forth in the following claims.

Claims

1. Anorganic light emitting diode OLED, display, com-
prising:

a plurality of scan lines and a plurality of data
lines;

adatadriver coupled to the plurality of datalines;
a plurality of pixels, each pixel being connected
to a dataline, a current scan line and a previous
scan line, each pixel comprising:

an OLED adapted to generate light so as to
display images;

adriving switching element adapted to sup-
ply the OLED with a driving current;

a storage element having a first electrode
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and a second electrode, the first electrode
being coupled to a control electrode of the
driving switching element and the second
electrode being coupled to a first power
source;

a first switching element having a first elec-
trode coupled to the dataline, a control elec-
trode coupled to the current scan line, and
a second electrode coupled to a first elec-
trode of the driving switching element;

a second switching element having a con-
trol electrode coupled to the current scan
line, the second switching element being
connected to the driving switching element
in a diode-like state; and

a third switching element having a control
electrode coupled to the previous scan line,
the third switching element being adapted
to initialize a voltage stored in the storage
element through the data line.

An OLED display according to claim 1, wherein the
third switching elementincludes afirst electrode cou-
pled to the storage element and a second electrode
coupled to the data line.

An OLED display according to claim 1 or 2, wherein
the second switching element being connected to
the driving switching element in a diode-like state
comprises the second switching element being cou-
pled between the control electrode of the driving
switching element and a second electrode of the driv-
ing switching element.

An OLED display as claimed in any one of claims 1
to 3, wherein the first electrode of the driving switch-
ing element is coupled to the first power source and
the second electrode is coupled to a second power
source.

An OLED display as claimed in claim 4, wherein the
OLED includes ananode coupled to the second elec-
trode of the driving switching element and a cathode
coupled to the second power source.

An OLED display as claimed in claim 4 or 5, further
comprising:

a fourth switching element coupled between the
second electrode of the driving switching ele-
ment and the anode of the OLED; and

a fifth switching element coupled between the
first electrode of the driving switching element
and the first power source.

7. An OLED display as claimed in claim 6, wherein the

second switching element further comprises a first
electrode and a second electrode, the first electrode
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10.

1.

12,

13.

14,

of the second switching element being coupled be-
tween the control electrode of the driving switching
elementand the firstelectrode of the storing element,
and the second electrode of the second switching
element being coupled between the second elec-
trode of the driving switching element and the first
electrode of the fourth switching element.

An OLED display as claimed in claim 6 or 7, wherein
the first electrode of the driving switching element is
coupled between the second electrode of the first
switching element and a second electrode of the fifth
switching element, and the second electrode of the
driving switching element is coupled to the second
electrode of the second switching element.

An OLED display as claimed in any one of claims 6
to 8, wherein a control electrode of the fourth switch-
ing element is coupled to an emission control line to
control an emission time of the OLED.

An OLED display as claimed in claim 9, wherein a
control electrode of the fifth switching element is cou-
pled to the control electrode of the fourth switching
element.

An OLED display as claimed in any one of claims 1
to 10, wherein the voltage stored in the storage ele-
ment is initialized by turning on the third switching
element, and a data signal generated by the data
driver and supplied via the data line is stored in the
storage element by turning on the first switching el-
ement and the second switching element.

An OLED display as claimed in claim 11, further com-
prising:

a data output line coupled between the data line
and the data driver; and

a demultiplexer coupled between the plurality of
data lines of the OLED display and the data out-
put line,

wherein the demultiplexerincludes an input port cou-
pled to the data output line and at least two output
ports coupled to the plurality of data lines.

An OLED display as claimed in claim 12, wherein
the demultiplexer includes at least two data supply-
ing switching elements having a first electrode cou-
pled to the input port and a second electrode coupled
to the at least two output ports respectively.

An OLED display as claimed in claim 13, wherein
the data signal is adapted to be stored in the storage
elementwhen the data supplying switching elements
are turned on, and when the data signal generated
by the data driver is an initial data signal, the data
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line is initialized.

An OLED display as claimed in claim 14, wherein
the driving switching element is configured in a di-
ode-like state when the second switching element
and the data supplying switching elements are
turned on.

An OLED display as claimed in claim 15, wherein
the initial data signal has a lower voltage than a
threshold voltage of the driving switching element.

An OLED display as claimed in any one of claims 1
to 16, wherein:

the plurality of pixels are formed at an area
where the plurality of scan lines, the plurality of
datalines and a plurality of emission control lines
intersect;

a scan driver being coupled to the plurality of
scan lines;

an emission control driver being coupled to the
plurality of emission control lines; and

a demultiplexer driver coupled between the plu-
rality of data lines and the data driver,

wherein each pixel is initialized by the voltage of one
of the plurality of data lines.

An OLED display as claimed in claim 17, wherein
the demultiplexer driver further comprising:

an input port coupled to a plurality of data output
lines; and

a plurality of demultiplexers having at least two
output ports coupled to at least two data lines.

An OLED display as claimed in claim 18, wherein
the demultiplexer driver includes a same number of
demultiplexers as a number of data output lines.

An OLED display as claimedin claim 18 or 19, where-
inthe data supplying switching elements are adapted
to be turned on in sequence after the first switching
element and the second switching element are
turned on.
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