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(57) ABSTRACT

An OLED display having a plurality of scan lines and a
plurality of data lines, an OLED adapted to emit images, a
driving switching element adapted to supply the OLED with
a driving current, a storage element having a first electrode
and a second electrode, a first switching element having a first
electrode, a control electrode and a second electrode, a sec-
ond switching element having a control electrode adapted to
be coupled to at least one of the plurality of scan lines and a
third switching element having a control electrode adapted to
be coupled to a previous scan line. The second switching
element may be configured 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.

18 Claims, 5 Drawing Sheets

DL ELVDD /
A R— e
| L =,
Sn—l‘_—‘ : T aCSti
Rly =R T LR

| S 1233
Sn E 4‘:1 T52 E
[ 1
: i
' Ts4 |
Ex 5 e |

OLED ﬁél Lo

ELVSS—=



US 8,018,408 B2

Sheet 1 of §

Sep. 13, 2011

U.S. Patent

009 —

omﬁ
iy Ry i [ R e e D T e il t 1
R R (o o M e vy o FRR e
-7 —_ e ———— - — -_——f el - - b —————— ——f ] — — —~ —— e ——— —— “
__ | S
T L A Pt O o A vy (P (Y R T MU
wanea [ g
m I FENT
TOUINOD | ° ! . — 00€
m o] NvOS
ossielaa | (. - EHEH- - - - G EHE
m PN
" . C . e )i -
i e i s s ) O
—NU b
wom . mwl_ﬁ._ _mu_Q A JQ « 2! l_ﬁ_ " |_ﬁ_ / m OMUN
00G — XnKaQ Xnwaq Xxnped e SINa
AN N /
' 0LS za 015 Iq AP HITIOHINGD
00y — H3A 4O Y1YQ 5
|
|\\
!
1914




U.S. Patent Sep. 13, 2011 Sheet 2 of 5 US 8,018,408 B2

FIG.2

510a /

DMCST IE M, DMCS2 I[ ", DMCS3 ”: "

510b1 510h2 51003




U.S. Patent Sep. 13, 2011 Sheet 3 of 5 US 8,018,408 B2

FIG.3
123
DL WD
| Tst Ts5 i
[ | | |
Sn-l :' l ::aCSt i
|17 }Td |
' Ts3 !
: —~ 123a
S ‘; # Ts2 i
: :
| | Ts4 I
OLED 87 ¢ loss




US 8,018,408 B2

Sheet 4 of §

Sep. 13, 2011

U.S. Patent

= §SAT3 = SSA1a Mhm SSAH3
mmw/r» Mmom:o amm/r» Mma.s %N/_» R
vmmm v&ﬁ Eu_m
esL Jp zsL_|b- zsL Jp—
T gsi L 4 gs| | gsl
B PL e| pL el pL
189 T 180 T 1S9 T
af L g q
|_| iy il |_. _L.ﬂu_ 1 ._| T 1
H gstL ISL .— Gsl1 IS .F gsl 1S1
QdA13 QAT3 agA13
€170 Z17a L1a
£A04G 2901 L901LS
en _uvmmosa 2N bz L m_q TSING
A
ort B0LS
1@
¥'9ld

:m
¢S
g



U.S. Patent Sep. 13, 2011 Sheet 5 of 5 US 8,018,408 B2

N L
i B i —
5
i

S

Sn
DNCST
DMCS2
DMCS3

En
Data



US 8,018,408 B2

1

ORGANIC LIGHT EMITTING DIODE
DISPLAY

BACKGROUND OF THE INVENTION

1. Field of the Invention

Example embodiments relate to an organic light 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

An OLED display is a type of a flat panel display that uses
an OLED to generate light. The light may be generated 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 with a driving current corre-
sponding to a data signal. The OLED display may further
include a plurality of pixels formed at an area where a plural-
ity of scan lines, a plurality of emission control lines and a
plurality of data lines intersect one another. Each pixel may
include a pixel circuit for driving the pixel and may include
the OLED to emit light according to the driving current of the
pixel circuit. The pixel circuit may further include a driving
switching element driven according to a data signal supplied
by the data line, a storage element for storing a voltage
between a source electrode of the driving switching element
and a gate electrode and a plurality of switching elements.

The OLED may be driven through a pixel initializing
period, a data writing period and a light emitting period.
During the pixel initializing period, a previous data signal,
which may be stored in the storage element, may be initial-
ized to an initial voltage in response to a previous scan signal
supplied through a previous scan line. During the data writing
period, the voltage supplied by the data line in response to a
current scan signal supplied through a current scan line may
be stored in the storage element. During the light emitting
period, the OLED may emit light according to the driving
current that may flow through the driving switching element
corresponding to the data signal stored in the storage element.

The pixel initializing period, however, may require an extra
initial power source and an extra initial line (a line connected
1o 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 may complicate the structure of the
pixel circuit and may reduce an aperture ratio of the pixel. In
addition, due to the increase number of data lines, there may
be more integrated circuits to drive the OLED display and
difficulty in maintaining a high resolution.

In order to manage the extra initial power source and the
extra initial line, a demultiplexer (DeMux) may be used,
which may have fewer output lines in the data driver. The
DeMux may include a plurality of data supplying switching
elements, which may be connected in common to the output
line of the data driver. The respective data supplying switch-
ing elements may be coupled to a predetermined data line.
Accordingly, the DeMux may supply the respective data line
with the data signal in sequence by operating the data sup-
plying switching elements.

The DeMux may further be driven by failing to initialize
the previous data signal, in which case, a plurality of pixels
may be coupled to each data line simultaneously by a current
scan signal. Accordingly, the first pixel may be supplied with
a current data signal and the next pixel may be supplied with
a previous data signal. The previous data signal, however,
may have a higher voltage level than the current data signal,
which may reduce and/or prevent the supply of the current
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data signal to the respective pixel, because the driving switch-
ing element may be turned off. In addition, a time to charge
the respective data line with the data signal may be decreased
and the time during which the pixels are driven according to
the scan signal may be decreased. As a result, the time to
compensate a characteristic deviation of the driving switch-
ing element included in each pixel may be reduced and, thus,
causing image quality to be non-uniform.

SUMMARY OF THE INVENTION

Example embodiments are therefore directed to an OLED
display that substantially overcomes one or more of the prob-
lems due to the limitations and disadvantages of the related
art.

Itis therefore a feature of example embodiments to provide
an OLED display having a pixel initialized by a voltage
supplied through a data line so that an extra initial power
source and an extra initial line may not be required, forming
a simpler structure.

Another feature of example embodiments provides an
OLED display having an improved aperture ratio.

Another feature of example embodiments provides an
OLED display having an uniform image quality.

At least one of the above and other features of example
embodiments may provide an OLED display having a plural-
ity of scan lines and a plurality of data lines, an OLED adapted
to emit images, 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 adapted to be coupled to a control electrode of the driving
switching element and the second electrode may be adapted
to be coupled to a first power source, a first switching element
having a first electrode adapted to be coupled to at least one of
the plurality of data lines, a control electrode adapted to be
coupled to at least one of the plurality of scan lines and a
second electrode adapted to be coupled to a first electrode of
the driving switching element, a second switching element
having a control electrode adapted to be coupled to at least
one of the plurality of scan lines, the second switching ele-
ment may be configured in a diode-like state connecting the
driving switching element, and a third switching element
having a control electrode adapted to be coupled to a previous
scan line, the third switching element may be adapted to be
adapted to initialize a voltage stored in the storage element
through at least one of the plurality of data lines.

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

The OLED may include an anode adapted to be coupled to
the second electrode of the driving switching element and a
cathode adapted to be coupled to the second power source.
The OLED display may further include a fourth switching
element adapted to be coupled between the second electrode
of the driving switching element and the anode of the OLED,
and a fifth switching element adapted to be coupled between
the first electrode of the driving switching element and the
first power source.

The second switching element may further include a first
electrode and a second electrode. The first electrode of the
second switching element may be adapted to be coupled
between the control electrode of the driving switching ele-
ment and the first electrode of the storing element, and the
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second electrode of the second switching element may be
adapted to 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 switch-
ing element may be adapted to be coupled between the second
electrode of the second switching element and a first elec-
trode of the fifth switching element, and the second electrode
ofthe may be adapted to be coupled to the first electrode of the
fourth switching element. A control electrode of the fourth
switching element may be adapted to be coupled to an emis-
sion control line to control an emission time of the OLED. A
control electrode of the fifth switching element may be
adapted to be coupled to the control electrode of the fourth
switching element.

The fifth switching element may be adapted to transmit the
first power source ELVDD to the first electrode of the driving
switching element according to an emission control signal
supplied from the emission control line.

The voltage stored in the storage element may be initialized
by turning on the third switching element, and a data signal
supplied from the data line may be stored in the storage
element by turning on the first switching element and the
second switching element.

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

The data signal may be adapted to be stored in the storage
element while the data supplying switching elements is being
turned on, and the data line may be adapted to be initialized as
the data line is supplied with the initial data signal generated
from the data driver. The driving switching element may be
adapted to be in a diode-like state when the second switching
element and the data supplying switching elements are turned
on. The initial data signal may have alower voltage level than
a voltage difference between a voltage of the initial data
signal and a threshold voltage of the driving switching ele-
ment.

The OLED display may further include a pixel formed atan
area where the plurality of scan lines, the plurality of data
lines, and a plurality of emission control lines intersect, a scan
driver adapted to be coupled to the plurality of scan lines, a
data driver adapted to be coupled to the plurality of data lines,
an emission control driver adapted to be coupled to the emis-
sion control line, and a DeMux driver adapted to be 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.

The DeMux driver may further include an input port
coupled to a data output line coupled to the data driver, and a
plurality of DeMux having at least two output ports coupled
to at least two data lines.

The data supplying switching elements may be adapted to
be turned on in sequence after the first switching element and
the second switching element are turned on.

BRIEF DESCRIPTION OF THE DRAWINGS

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

FIG.1 illustrates a drawing depicting a schematic structure
of an OLED display according to an example embodiment;

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

FIG. 3 illustrates a diagram of a driving circuit of a pixel
shown in FIG. 1;

FIG. 4 illustrates a driving circuit of a relationship of the
DeMux and the pixel; and

FIG. S illustrates a diagram of a driving waveform supplied
through the driving circuit of FIG. 4.

DETAILED DESCRIPTION OF THE INVENTION

Korean Patent Application No. 10-2006-0131182, filed on
Dec. 20, 2006, in the Korean Intellectual Property Office, and
entitled: “Organic Light Emitting Diodes Display,” is incor-
porated by reference herein in its entirety.

Example embodiments will now be described more fully
hereinafter with reference to the accompanying drawings;
however, example embodiments may be embodied in differ-
ent forms and should not be construed as limited to the
embodiments set forth herein. Rather, these example embodi-
ments 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.

Referring to FIG. 1, an OLED display 1 may include an
OLED display panel 100, a controller 200, a scan driver 300,
adatadriver 400, a DeMux driver 500 and an emission control
driver 600.

The OLED display panel 100 may include a plurality of
scan lines S1 to Sn, which may be arranged in a column
direction, a plurality of emission control lines E1 to En, which
may be arranged in the column direction, a plurality of data
lines DL, to DL;_,,, which may be arranged in a row
direction and a plurality of pixels 123, which may be arranged
in the row direction.

The pixels 123 may be formed at an area in which the scan
lines S1to Sn, the emission control lines E1 to En and the data
lines DL, to DL, _,,, intersect one another. The pixels 123
may emit light according to a data signal supplied from the
data lines DL, | to DL_,,. The pixels 123 may control the
light in response to an emission time corresponding to an
emission control signal supplied from the emission control
lines E1 to En.

The controller 200 may generate a scan drive control signal
(8CS), a data drive control signal (DCS), an emission control
drive control signal (ECS) and a DeMux drive control signal
(DMCS) corresponding to a synchronizing signal supplied
from outside. The drive control signals SCS, DCS, DMCS
and ECS may be supplied to the scan driver 300, the data
driver 400, the DeMux driver 500 and the emission control
driver 600, respectively.

The scan driver 300 may generate a scan signal responding
to the scan drive control signal (SCS) and may supply the
plurality of scan lines S1 to Sn with the scan signal in
sequence. The OLED display panel 100 may select the pixel
123 according to the scan signal supplied from the scan driver
300.

The data driver 400 may generate a data signal for driving
the pixels 123 responding to the data drive control signal
(DCS) and may supply the plurality of data output lines D1 to
Di with the data signal in sequence. The OLED display panel
100 may select the pixel 123 according to the data signal
supplied from the data driver 400. The data driver 400 may
further generate an initial data signal for initializing the pixels
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123 and may supply the plurality of the data output lines D1
to Di with the initial data signal in sequence.

The DeMux driver 500 may respond to the DeMux drive
control signal DMCS and may include 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 DL, to
DL,y The DeMux driver 500 may include a same number
of DeMuxs 510 as the number of data output lines D1 to Di.
The respective DeMux 510 may supply k data lines DL with
the data signal supplied from the data output lines D in
sequence.

The emission control driver 600 may generate an emission
control signal responding to the emission control driving
control signal (ECS) and may supply the plurality ofemission
control lines E1 to En with the emission control signal in
sequence. The OLED display panel 100 may select the pixel
123 according to the emission control signal supplied from
the emission control driver 600.

The OLED display 1 may further include a first power
source ELVDD and a second power source ELVSS. The first
power source ELVDD and the second power source ELVSS
may provide the pixels 123 with a voltage source and a ref-
erence voltage, respectively.

FIG. 2 illustrates a diagram of a driving circuit of the
DeMux 510 shown in FIG. 1; FIG. 3 illustrates a diagram of
a driving circuit of the pixel 123 shown in FIG. 1; and FIG. 4
illustrates a diagram of a driving circuit 110 of a relationship
of the DeMux 510 and the pixel 123.

Referring to FIG. 2, the driving circuit of the DeMux 510
may include an input port 510a coupled to the data output line
D1 and output ports 51051 to 51063 coupled to the data lines
DL11 to DL13. The driving circuit of the DeMux 510 may
further include first to third data supplying switching ele-
ments M1, M2 and M3.

The input port 510a may be coupled to the data output line
D1, e.g., one input port 510a may be connected to one data
output line D1. The respective output port 51051 to 51053
may be coupled to the data lines DL11 to DL13. The respec-
tive output port 51061 to 51063 may supply the data lines
DL11 to DL13 with the data signals delivered from the input
port 510¢ in sequence according to an operation of the first to
third data supplying switching elements M1, M2 and M3.

The respective data supplying switching elements M1, M2
and M3 may include a control electrode connected with the
controller 200 (shown in FIG. 1), a first electrode (source or
drain) connected to the input port 5104 in common and a
second electrode (drain or source) connected to the respective
output port 51051 to 51053. The respective data supplying
switching elements M1, M2 and M3 may 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 supplying switching elements M1, M2
and M3 are turned ON, corresponding data signal may be
supplied to the respective data line DL.11 to DL13.

Referring to FIGS. 3 and 4, the driving circuit of the pixel
123 may correspond to pixels 123R, 123G, 123B, which may
be coupled to the respective data line DL.11 to DL13. The
respective pixel 123R, 123G, 123B may be initialized
through an initial data signal Ri, Gi and Bi supplied through
the data lines DL11 to DL.13. The driving circuit of the pixel
123 may further include the OLED, the scan line Sn and the
pixel circuit 123« for emitting light connected to the data lines
DL11 to DL13 and the emission control line En. The driving
circuit of the pixel 123 may further include the first power
source ELVDD and the second power source ELVSS.

The OLED may include an anode connected to the pixel
circuit 123¢ and a cathode connected to the second power
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source ELVSS. The OLED may emit one of red, green or blue
lights responding to a driving current IOLED supplied
through the pixel circuit 123a. The OLED may be made of an
organic material, e.g., fluorescent or phosphorescent.

The pixel circuit 123a may include a driving switching
element Td to supply the OLED with the driving current
IOLED, a storage element Cst and a plurality of switching
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 transistor (FET) or a
N-type FET.

The driving switching element Td may include a first elec-
trode (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 may be operated by a voltage according to
the data signal supplied from the data line DL. The driving
switching element Td may distribute the driving current
IOLED, which may correspond to the data signal supplied
from the data line DL to the OLED display 1.

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

The first switching element Ts1 may include a first elec-
trode (source or drain) connected with 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 switch-
ing element Ts1 may supply the storage element Cst with the
data signal supplied from the data lines DL.11 to DL13.

The second switching element Ts2 may include a control
electrode (or gate electrode) connected with the scan line Sn,
a first electrode (source or drain) and a second electrode
(drain or source). The second switching element Ts2 may be
coupled between the control electrode (or gate electrode) of
the driving switching element Td and the second electrode
(drain or source) of the driving switching element Td. In other
words, the second switching element Ts2 may be connected
to the driving switching element Td in a diode-like state. The
second switching element Ts2 may further store a threshold
voltage of the driving switching element Td in the storage
element Cst.

The third switching element Ts3 may include a control
electrode (or gate electrode) connected to a previous scan line
Sn-1, a first electrode (source or drain) connected to the data
lines DL11 to D13 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 may initialize the voltage stored in the storage element
Cst through the data lines DL11 to DL13 according to the
previous scan signal.

The fourth switching element Ts4 may include a first elec-
trode (source or drain) connected with the second electrode
(drain or source) of the driving switching element Td, a sec-
ond electrode (drain or source) connected with the anode of
the OLED and a control electrode (or gate electrode) con-
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nected with the emission control line En. The fourth switch-
ing element Ts4 may control 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 may result in obtaining the emission time of the OLED.

The fifth switching element Ts5 may include a first elec-
trode (source or drain) connected to the first power source
ELVDD, asecond electrode (drain or source) connected to the
first electrode (source or drain) of the driving switching ele-
ment Td and a control electrode (or gate electrode) connected
to the emission control line En. The fifth switching element
Ts5 may deliver the first power source ELVDD to the first
electrode (source or drain) of the driving switching element
Td according to the emission control signal supplied from the
emission control line En.

The first power source ELVDD and the second power
source ELVSS may supply a voltage source and a reference
voltage, respectively, for driving the pixels 123. Further, the
voltage supplied by the second power source ELVSS may be
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.

Now, an operation of the OLED display 1 according to
example embodiments will be described in detail. More par-
ticularly, the operation of the driving circuits of the DeMux
510 and the pixels 123.

FIG. Sillustrates a diagram of a driving waveform supplied
through the driving circuit 110 of FIG. 4. Referring to FIG. 5,
the OLED display 1 according to example embodiments may
be driven through an initializing period Si, a data program-
ming period Sp and a light emitting period Se. The respective
pixels 123R, 123G, 123B may be initialized by voltages
supplied to the data lines DL.11 to DL13 through the initial-
izing period Si. The pixels 123R, 123G, 123B may further be
supplied with current data signals Rdn, Gdn and Bdn in
sequence via the respective data line DL11 to DL13 during
the data programming period Sp. The data lines DL11 to
DL13 may be initialized through the respective data line
initializing period Sdi.

The initializing period Si may further initialize the pixels
123R, 123G and 123B via 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. Accordingly, when the current data
signals Rdn, Gdn and Bdn are stored in the previous scan line
Sn-1, the remaining voltage in the storage element Cst may
be initialized through the data lines DL11 to DL13, which
may pass through the third switching element Ts3. Further,
during the initializing period Si, the voltage level of the data
lines DL11 to DL13 may be determined to have a lower
voltage level than a threshold voltage level. The threshold
voltage level of the driving switching element Td may be
subtracted from the lowest voltage level of the current data
signals Rdn, Gdn and Bdn supplied during the data program-
ming period Sp.

The data programming period Sp may supply the respec-
tive 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 programming period Sp
(while the current scan line Sn is supplied with the current
scan signal of low level), the first switching element Ts1 and
the second switching element Ts2 is turned ON. The control
electrode of the first to third data supplying switching ele-
ments M1, M2 and M3 may be supplied with the driving
control signals DMCS1 to DMCS3 in sequence and, thereaf-
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ter, the first to third data supplying switching elements M1,
M2 and M3 may be turned ON in sequence.

When the first data supplying switching elements M1 is
turned ON, the data signal Rdn may be stored in the storage
element Cst passing through the driving switching element
Td of the red pixel 123R at the data line DL11. Further, when
the second data supplying switching elements M2 is turned
ON, the data signal Gdn may be stored in the storage element
Cst passing through the driving switching element Td of the
green pixel 123G at the data line DL12. Even further, when
the third data supplying switching elements M3 is turned ON,
the data signal Bdn may be stored in the storage element Cst
passing through the driving switching element Td of the blue
pixel 123B at the data line DL13.

The supply of the current data signals Rdn, Gdn and Bdn,
however, may be impeded when previous data signals Rde,
Gde and Bde remain at the respective data line DL11 to D13,
while the first to third data supplying 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, the
first and second switching elements Tsl and Ts2 may be
turned ON. Therefore, the green pixel 123G and the blue pixel
123B may be coupled to the data lines DI.12 and DI.13. The
green pixel 123G and the blue pixel 123B may be supplied
with the previous data signals Gde and Bde via the first and
the second switching elements Ts1 and Ts2. Further, if the
respective 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 prop-
erly stored. Alternatively, if the previous data signals Gde and
Bde have a higher voltage level than the current data signals
Gdn and Bdn, the current data signals 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 manner as the green and blue pixels 123G and 123B
as mentioned above. However, the affect 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 of the pixel 123
may employ the data line initializing period Sdi so that the
data lines DL11 to DL13 may be 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 respective data line DL11 to
DL 13 may be initialized while the first to third data supplying
switching elements M1, M2 and M3 are being turned ON.
Further, the respective data line D11 to DL.13 may be sup-
plied 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 may initialize the data lines
DL11 to DL13, and may be simultaneously supplied to the
respective pixel 123R, 123G and 123B. The initial data sig-
nals Ri, Gi and Bi may then initialize the voltage stored in the
storage element Cst, which may be included in the respective
pixel 123R, 123G and 123B. Further, the voltage level of the
initial data signal Ri, Gi and Bi may be determined to have a
lower voltage level than the threshold voltage level of the
driving switching element Td. The threshold voltage level of
the driving switching element Td may be subtracted from the
lowest voltage level of the current data signals Rdn, Gdn and
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Bdn supplied during the data programming period Sp. Thus,
the current data signals Rdn, Gdn and Bdn may be maintained
because the respective pixel 123R, 123G and 123B may be
connected in a diode-like state with the driving switching
element Td, even if the data lines DL.11 to DL.13 are supplied
with the initial data signals Ri, Gi and Bi.

The light emitting period Se may be a period for the OLED
to emit light according to the emission control signal supplied
from the emission control line En. During the light emitting
period Se, the fourth switching element Ts4 and the fifth
switching element Ts3 may be 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
may be connected with the OLED through the fourth switch-
ing element Ts4. Further, the first electrode of the driving
switching element Td may be supplied with the first power
source ELVDD through the fifth switching element Ts5. As a
result, the OLED may emit light corresponding to the driving
current IOLED, which may respond to the difference of the
voltage between the first electrode (source or drain) of the
switching device Td and the control electrode (or gate elec-
trode) of the driving switching element Td.

Because the pixels 123R, 123G and 123B may be initial-
ized by the voltage supplied from the respective data line
DL11 to DL13 during the initializing period Si, an extra
initial line may not be required. Further, a structure of the
pixel circuit may be simpler and, thus, an aperture ratio is
improved. That is, the remaining voltage in the storage ele-
ment Cst may be initialized through the data lines DL11 to
DIL13 so that the remaining voltage may supply the current
data signals Rdb, Gdn and Bdn and, thus, extra initial power
sources and initial lines are not required.

Further, the current data signals Rdn, Gdn and Bdn may be
stored in the storage element Cst included in the respective
pixels 123R, 123G and 123B using the DeMux 510 during the
data programming period Sp. The data lines DL11 to DL13
may then be 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 may be
improved.

Further, the OLED display 1 may supply the respective
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 DL.11 to DL13 may
be 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 may be 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 may provide 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 switch-
ing element Td included in the pixels 123R, 123G and 123B
may be longer and, thus, the uniformity of the pixels 123R,
123G and 123B may be improved.

Although the above example embodiments described the
DeMux connected to the first data output line and the pixels
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connected to the DeMux, other configurations 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.

In other example embodiments, the number of pixels con-
nected to the DeMux may not be limited to the red pixel, the
green pixel and the blue pixel being connected to one DeMux
(e.g., k is 3), and that other various modifications may be
made according to the need of those of ordinary skill in the art.

It will be understood that when an element is referred to as
being “on” another element, it can be directly on the other
element or intervening elements may also be present. In con-
trast, when an element is referred to as being “directly on,”
“directly connected to” or “directly coupled to” another ele-
ment, there are no intervening elements present. Further, it
will be understood that when an element is referred to as
being “under” or “above” another element, it can be directly
under or directly above, and one or more intervening elements
may also be present. In addition, it will also be understood
that when an element is referred to as being “between” two
elements, itcan be the only elements between the elements, or
one or more intervening elements may also be present. Fur-
ther, when it is described that a device “includes” a constitu-
entelement, it means that the device may further include other
constituent elements in addition to the element unless specifi-
cally referred to the contrary. Like numbers refer to like
elements throughout.

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 ele-
ment without departing from the teachings of example
embodiments.

Example embodiments have been disclosed herein, and
although specific terms are employed, they are used and are to
be interpreted in a generic and descriptive sense only and not
for purpose of limitation. Accordingly, 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
spirit and scope of example embodiments as set forth in the
following claims.

What is claimed is:

1. An organic light emitting diodes (OLED) display, com-
prising:

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

an OLED adapted to emit images;

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 is adapted to be coupled to
a control electrode of the driving switching element and
the second electrode is adapted to be coupled to a first
power source;

a first switching element having a first electrode adapted to
be coupled to at least one of the plurality of data lines, a
control electrode adapted to be coupled to at least one of
the plurality of scan lines and a second electrode adapted
to be coupled to a first electrode of the driving switching
element;

a second switching element having a control electrode
adapted to be coupled to at least one of the plurality of
scan lines, the second switching element is configured in
a diode-like state connecting the driving switching ele-
ment; and

a third switching element having a first electrode adapted to
be coupled to the storage element, a second electrode
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adapted to be coupled to at least one of the plurality of
data lines, and a control electrode adapted to be coupled
to a previous scan line, the third switching element is
adapted to initialize a voltage stored in the storage ele-
ment through at least one of the plurality of data lines.

2. The OLED display as claimed in claim 1, wherein the
driving switching element includes a first electrode adapted to
be coupled to the first power source and a second electrode
adapted to be coupled to a second power source.

3. The OLED display as claimed in claim 2, wherein the
OLED includes an anode adapted to be coupled to the second
electrode of the driving switching element and a cathode
adapted to be coupled to the second power source.

4. The OLED display as claimed in claim 2, further com-
prising:

a fourth switching element adapted to be coupled between
the second electrode of the driving switching element
and the anode of the OLED; and

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

5. The OLED display as claimed in claim 4, wherein the
second switching element further comprises a first electrode
and a second electrode, the first electrode of the second
switching element is adapted to be coupled between the con-
trol electrode of the driving switching element and the first
electrode of the storing element, and the second electrode of
the second switching element is adapted to be coupled
between the second electrode of the driving switching ele-
ment and the first electrode of the fourth switching element.

6. The OLED display as claimed in claim 4, wherein the
first electrode of the driving switching element is adapted to
becoupled between the second electrode of the first switching
element and a first electrode of the fifth switching element,
and the second electrode of the driving switching element is
adapted to be coupled to the first electrode of the fourth
switching element.

7. The OLED display as claimed in claim 4, wherein a
control electrode of the fourth switching element is adapted to
be coupled to an emission control line to control an emission
time of the OLED.

8. The OLED display as claimed in claim 7, wherein a
control electrode of the fifth switching element is adapted to
be coupled to the control electrode of the fourth switching
element.

9. The OLED display as claimed in claim 1, wherein the
voltage stored in the storage element is initialized by turning
on the third switching element, and a data signal supplied
from the data line is stored in the storage element by turning
on the first switching element and the second switching ele-
ment.

10. The OLED display as claimed in claim 9, further com-
prising:

a data driver adapted to be coupled to the plurality of data

lines;
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a data output line adapted to be coupled between the plu-

rality of data lines and the data driver; and

a demultiplexer adapted to be coupled between the plural-

ity of data lines and the data output line,

wherein the demultiplexerincludes an input port adapted to

be coupled to the data output line and at least two output
ports adapted to be coupled to the plurality of data lines.

11. The OLED display as claimed in claim 10, wherein the
demultiplexer includes at least two data supplying switching
elements having a first electrode adapted to be coupled to the
input port and a second electrode adapted to be coupled to the
at least two output ports respectively.

12. The OLED display as claimed in claim 11, wherein the
data signal is adapted to be stored in the storage element while
the data supplying switching elements is being turned on, and
the data line is adapted to be initialized as the data line is
supplied with the initial data signal generated from the data
driver.

13. The OLED display as claimed in claim 12, wherein the
driving switching element is adapted to be in a diode-like
state when the second switching element and the data supply-
ing switching elements are turned on.

14. The OLED display as claimed in claim 13, wherein the
initial data signal has a lower voltage level than a voltage
difference between the voltage of the initial data signal and a
threshold voltage of the driving switching element.

15. The OLED display as claimed in claim 1, further com-
prising:

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 adapted to be coupled to the plurality of scan

lines;

a data driver adapted to be coupled to the plurality of data

lines;

an emission control driver adapted to be coupled to the

plurality of emission control lines; and

a demultiplexer driver adapted to be coupled between the

plurality of data lines and the data driver,

wherein the pixel being initialized through the plurality of

data lines.

16. The OLED display as claimed in claim 15, wherein the
demultiplexer driver further comprising:

an input port adapted to be coupled to a data output line

coupled to the data driver; and

a plurality of demultiplexers having at least two output

ports adapted to be coupled to at least two data lines.

17. The OLED display as claimed in claim 16, wherein the
demultiplexer driver includes a same number of demultiplex-
ers as a number of data output lines.

18. The OLED display as claimed in claim 16, wherein the
data supplying switching elements is adapted to be turned on
in sequence after the first switching element and the second
switching element are turned on.
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