US 20120019498A1

a2y Patent Application Publication (o) Pub. No.: US 2012/0019498 A1

a9 United States

JEONG

43) Pub. Date: Jan. 26, 2012

(54) PIXEL AND ORGANIC LIGHT EMITTING
DISPLAY DEVICE USING THE SAME

(75) Inventor: Jin-Tae JEONG, Yongin-City (KR)

(73) Assignee: Samsung Mobile Display Co., Ltd,
Yongin-City (KR)

(21) Appl. No.: 12/980,043

(52) US.CL ... 345/211; 257/59; 345/76; 257/E51.018

(57) ABSTRACT

A pixel which allows compensating a threshold voltage of a
driving transistor and a mobility deviation is provided. The
pixel includes an organic light emitting diode connected
between a first power supply and a second power supply, a
first transistor connected between the first power supply and
the organic light emitting diode, wherein the gate electrode of

(22) Filed: Dec. 28,2010 the first transistor is connected to a first node, a second tran-
. L L. sistor connected between the first node and the data line,
(30) Foreign Application Priority Data wherein the gate electrode of the second transistor is con-
nected to the scanning line, a third transistor connected
Jul. 22,2010 (KR) weeeveveiciieinee 10-2010-0070948 between an access node of the first transistor and the organic
A . . light emitting diode, and the second power supply, that is
Publication Classification turned on during the scanning period which the second tran-
51) Int.Cl. sistor 1s turned on; and, first and second capacitors connecte
(51) istori d d, fi d d i d
G09G 3/30 (2006.01) between the first power supply and the first node, wherein an
HOIL 51/52 (2006.01) access node of the first and second capacitor is connected to
GO6F 3/038 (2006.01) an access node of the first and third transistor.
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PIXEL AND ORGANIC LIGHT EMITTING
DISPLAY DEVICE USING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Application No. 10-2010-0070948, filed Jul. 22,
2010, in the Korean Intellectual Property Office, the disclo-
sure of which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] An aspect of the present invention relates to a pixel
and an organic light emitting display device using the same,
and more particularly, to an organic light emitting display
device using a pixel that compensates a threshold voltage of a
driving transistor and mobility deviation.

[0004] 2. Description of the Related Art

[0005] Recently, all sorts of flat panel display devices are
being developed, due to their superior characteristics as com-
pared to the traditional cathode ray tube. For example, flat
panel display devices have a lighter weight and a smaller
volume or thickness than a cathode ray tube.

[0006] Especially, an organic light emitting display
(OLED) device among the flat panel display devices is being
considered as the next generation display device because of
its excellent luminance and color purity. This is due to the
OLEDs ability to display an image using an organic light
emitting diode which is a self-emitting device.

[0007] The above-mentioned organic light emitting display
device may be divided into a passive matrix organic light
emitting display device (PMOLED) and an active matrix
organic light emitting display device (AMOLED) according
to the driving of the organic light emitting diode.

[0008] The active matrix organic light emitting display
device includes a plurality of pixels arranged at the intersec-
tion between scanning lines and data lines. In addition, each
pixel includes the organic light emitting diode and a pixel
circuit for driving the organic light emitting diode. The pixel
circuit is typically composed of a switching transistor, a driv-
ing transistor, and a storage capacitor.

[0009] The active matrix organic light emitting display
device may be useful in a portable display device, and the like,
because of its low electric power consumption.

[0010] However, the active matrix organic light emitting
display device has the disadvantage that the definition is
decreased due to a threshold voltage of the driving transistor
and the mobility deviation of each pixel.

SUMMARY

[0011] An aspect of the present invention provides a pixel
and an organic light emitting display device using the same
that compensates the threshold voltage of the driving transis-
tor and the mobility deviation while having a simple structure.
[0012] According to one aspect of the present invention,
there is provided a pixel including an organic light emitting
diode connected between a first power supply and a second
power supply; a first transistor connected between the first
power supply and the organic light emitting diode, in which a
gate electrode of the first transistor is connected to a first
node; a second transistor connected between a first node and
a dataline, in which the gate electrode of the second transistor
is connected to a scanning line; a third transistor connected
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between the first power supply and the first transistor, in
which the gate electrode of the third transistor is connected to
the light emitting control line; a fourth transistor connected
between an access node of the first transistor and the organic
light emitting diode and the second power supply, in which
the second transistor is turned on during the scanning period
in which the second transistor is turned on; first and second
capacitors connected between the first power supply and the
first node, in which the access node of the first and second
capacitors provide a pixel connected to the access node of the
first and third transistors.

[0013] According to another aspect of the present inven-
tion, the third transistor and the fourth transistor are turned on
together by the second transistor during the first period that is
the initial period among the scanning period, and the first
voltage (Vsus) may be supplied to the data line during the first
period.

[0014] According to another aspect of the present inven-
tion, the third transistor is turned off from the second period
that follows the first period among the scanning period to
keep the turn off condition during the rest of the scanning
period and to be turned on after the scanning period is com-
pleted.

[0015] According to another aspect of the present inven-
tion, the gate electrode of the fourth transistor may be con-
nected to the scanning line.

[0016] According to another aspect of the present inven-
tion, during the first period and following the second period of
the scanning period, the first voltage is supplied from the data
line, and during the third period that follows the first and
second period, a data signal (Vdata) may be provided to the
data line.

[0017] According to another aspect of the present inven-
tion, the gate electrode of the fourth transistor is connected to
the control line; the fourth transistor is turned on during the
first and second period and is turned off during the third
period corresponding to the control signal that is provided
from the control line.

[0018] According to another aspect of the present inven-
tion, the pixel is connected between the access node of the
first and fourth transistors and the organic light emitting
diode, and may further include the fifth transistor that the gate
electrode is connected to the light emitting control line.
[0019] According to another aspect of the present inven-
tion, the first voltage may be set less than the voltage of the
first power supply by more than the threshold voltage of the
first transistor.

[0020] According to another aspect of the present inven-
tion, the first power supply may be set up by the high potential
pixel power supply, and the second power supply may be set
up by the low potential pixel power supply.

[0021] According to another aspect of the present inven-
tion, there is provided an organic light emitting display device
including an organic light emitting diode having a scanning
driver that sequentially supplies the scanning signal to the
scanning lines, and supplies the light emitting control signal
to the light emitting control lines that are aligned with the
scanning lines, a data driver that supplies the data signal to the
data lines, and the pixel unit that is arranged in the intersection
of the scanning lines, the light emitting control lines and the
data lines, and includes a plurality of pixels supplied with the
first power supply and the second power supply, wherein each
of the plurality of pixels is connected between the first power
supply and the second power supply; the first transistor is



US 2012/0019498 Al

connected between the first power supply and the organic
light emitting diode, wherein the gate electrode of the first
transistor is connected to the first node; the second transistor
is connected between the first node and the data line, wherein
the gate electrode of the second transistor is connected to the
scanning line; the third transistor is connected between the
first power supply and the first transistor, wherein the gate
electrode of the third transistor is connected to the light emit-
ting control line; the fourth transistor is connected between
the access node of the first transistor and the organic light
emitting diode and the second power supply, and is turned on
during the scanning period that the second transistor is turned
on; the first and second capacitors between the first power
supply and the first node; wherein the access node of the first
and the second capacitor is connected to the access node of
the first and third transistors.

[0022] According to another aspect of the present inven-
tion, the scanning driver supplies the light emitting control
signal to turn on the third transistor to the light emitting
control line connected to the pixel during the first period that
is initial period among the scanning period of each pixel that
the scanning signal is supplied to the scanning line, and may
supply the light emitting control signal to turn off the third
transistor to the light emitting control line during the rest of
the scanning period.

[0023] According to another aspect of the present inven-
tion, the data driver supplies the first voltage (Vsus) to the data
line during the first period and the following second period
among the scanning period, and may supply the data signal
(Vdata) to the data line during the third period following the
first and second period among the scanning period.

[0024] According to another aspect of the present inven-
tion, the organic light emitting display device further includes
the control lines connected to the gate electrode of the fourth
transistor equipped with the pixels, and that are aligned with
the scanning lines, and the control line driver that sequentially
supplies the control signal to the control lines.

[0025] According to another aspect of the present inven-
tion, the control line driver may supply the control signal to
run on the fourth transistor to the control line connected to the
pixel during the first and second period that the first voltage is
supplied to the data line during the scanning period of each
pixel that the scanning signal is supplied to the scanning line,
and may supply the control signal to turn off the fourth tran-
sistor to the control line during the third period that the data
signal is supplied to the data line during the scanning period.
[0026] According to another aspect of the present inven-
tion, each pixel is connected between the access node of the
first and fourth transistor and the organic light emitting diode,
and further includes the fifth transistor having the gate elec-
trode connected to the light emitting line.

[0027] According to another aspect of the present inven-
tion, a plurality of pixels located in the same column line
among the pixels may be formed to share the second capaci-
tor. Here, a plurality of pixels located in the same column line
among the pixels may be formed to share the third transistor.
[0028] According to another aspect of the present inven-
tion, the organic light emitting display device further includes
the switch unit having the first switches connected between
the first input line that the data signal is inputted from the data
driver, and the data lines; the second switches connected
between the second input line that the constant first voltage is
inputted, and the data lines, and is alternately turned on with
the first switches.
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[0029] According to another aspect of the present inven-
tion, a uniform defined image could be displayed by compen-
sating the threshold voltage of the driving transistor and the
mobility deviation while forming pixels having relatively
simple structure.

[0030] Additional aspects and/or advantages of the inven-
tion will be set forth in part in the description which follows
and, in part, will be obvious from the description, or may be
learned by practice of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] These and/or other aspects and advantages of the
invention will become apparent and more readily appreciated
from the following description of the embodiments, taken in
conjunction with the accompanying drawings of which:
[0032] FIG. 1 is a block view showing a structure of an
organic light emitting display device according to an embodi-
ment of the present invention;

[0033] FIG. 2 is acircuit view showing pixels of an organic
light emitting display device according to another embodi-
ment of the present invention;

[0034] FIG. 3 is a waveform view showing a method of
driving pixels as depicted in FIG. 2;

[0035] FIG. 4 is a block view roughly showing a structure
of an organic light emitting display device according to
another embodiment of the present invention;

[0036] FIG.5is acircuit view showing pixels of an organic
light emitting display device according to another embodi-
ment of the present invention;

[0037] FIG. 6 is a waveform view showing a method of
driving pixels as depicted in FIG. 5;

[0038] FIG.7isacircuit view showing an embodiment that
a plurality of pixels share the transistor; and

[0039] FIG. 8 isacircuit view showing an embodiment that
the switch unit selectively supplies the data signal and the first
voltage to the data lines by connecting to the input unit of the
data lines.

DETAILED DESCRIPTION

[0040] Hereinafter, certain exemplary embodiments
according to the present invention will be described with
reference to the accompanying drawings. Here, when a first
element is described as being coupled to a second element,
the first element may be not only directly coupled to the
second element but may also be indirectly coupled to the
second element via a third element. Further, some of the
elements that are not essential to the complete understanding
of the invention are omitted for clarity. Also, like reference
numerals refer to like elements throughout. Hereinafter, the
embodiments of the present invention will be descried in
more detail with reference to the accompanying drawings.
[0041] FIG. 1 is a block view roughly showing a structure
of an organic light emitting display device according to an
embodiment of the present invention. Referring to FIG. 1, an
organic light emitting display device according to an embodi-
ment of the present invention includes a pixel unit 130 includ-
ing a plurality of pixels arranged in the intersection of scan-
ning lines S1 to Sn, light emitting control lines E1 to En and
data lines D1 to Dm, a scanning driver 110 for driving the
scanning lines S1 to Sn and the light emitting control lines E1
to En, a data driver 120 for driving the data lines D1 to Dm,
and a timing controller 150 for controlling the scanning driver
110 and the data driver 120.
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[0042] The scanning driver 110 is supplied with a scanning
driving control signal (SCS) from the timing controller 150.
The scanning driver 110 supplied with the scanning driving
control signal (SCS) produces a scanning signal, and then
sequentially supplies the produced scanning signal to the
scanning lines S1 to Sn.

[0043] In addition, the scanning driver 110 supplies the
light emitting control signal to the light emitting control lines
E1 to En that are aligned with the scanning lines S1 to Sn,
corresponding to the scanning driving control signal (SCS).

[0044] However, the scanning driver 110 supplies the light
emitting control signal to the light emitting control line E, in
which the fixed transistors in the pixels may be turned on
during the initial period (first period) among the scanning
period in which the scanning signal is supplied on the basis of
the pixels 140 supplied with the scanning signal. The scan-
ning driver 110 also supplies the light emitting control signal
to turn off the fixed transistor to the light emitting control line
E during the rest of the scanning period.

[0045] Meanwhile, for convenience, FIG. 1 shows that one
scanning driver 110 produces and outputs all the scanning and
light emitting control signals, but the aspects of the present
invention are not limited thereto.

[0046] In other words, a plurality of the scanning drivers
110 may supply the scanning signal and the light emitting
control signal from both sides of the pixel unit 130, or a
driving circuit that produces and outputs the light emitting
control signal and a driving circuit that produces and outputs
the scanning signal may be separated as distinct driving cir-
cuits. In such embodiment, the circuit that produces and out-
puts the scanning signal may be called the scanning driver and
the circuit that produces and output the light emitting control
signal may be called the light emitting control driver. In this
configuration, the scanning driver and the light emitting con-
trol driver may be formed on the same side of the pixel unit
130, or may be formed on different sides of the pixel unit 130
and face each other.

[0047] The data driver 120 is supplied with a data driving
control signal (DCS) from the timing controller 150. The data
driver 120 supplied with the data driving control signal (DCS)
produces a data signal (Vdata) corresponding to the DCS, and
then supplies the produced data signal to the data lines D1 to
Dm.

[0048] However, the data driver 120 supplies the first volt-
age (Vsus) to the data line D1 to Dm, during the first period
among the scanning period of the pixel. That is the data driver
120 supplies the Vsus during the initial period the light emit-
ting control signal is supplied such that the fixed transistors in
the pixels may be turned on, and during the second period
which is followed by the first period among the scanning
period, and the part of the rest period which the light emitting
control signal is supplied such that the fixed transistors in the
pixels may be turned off. Here, the first voltage (Vsus) may be
set to a lower voltage than the first power supply (ELVDD) by
more than the threshold voltage of the driving transistor in the
pixel.

[0049] Then, the data driver 120 allows the data signal
(Vdata) to be stored in the pixels by supplying the data signal
(Vdata) to the data lines D1 to Dm during the third period
followed the second period of the scanning period.

[0050] In other words, the data driver 120 may alternately
supply the first voltage (Vsus) and the data signal (Vdata) to
the data lines D1 to Dm, corresponding to the supplying time
of the scanning signal and light emitting control signal.
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[0051] The timing controller 150 produces the data driving
control signal (DCS) and the scanning driving control signal
(SCS), corresponding to synchronizing signals supplied from
the outside. The data driving control signal produced in the
timing controller 150 is supplied to the data driver 120, and
the scanning driving control signal (SCS) is supplied to the
scanning driver 110. In addition, the timing controller 150
supplies the data supplied from the outside to the data driver
120.

[0052] The pixel unit 130 is supplied with a first power
supply (ELVDD) as a high potential pixel power supply and a
second power supply (ELVSS) as a low potential pixel power
supply from the outside and then supplies to each pixel 140,
respectively. Each pixel 140 supplied with the first power
supply (ELVDD) and the second power supply (ELVSS) pro-
duces light corresponding to the data signals.

[0053] FIG. 2 is a circuit diagram showing pixels of an
organic light emitting display device according to an embodi-
ment of the present invention. For convenience, FIG. 2 shows
that the pixel is arranged at the n-th (here, n is a natural
number) horizontal line and connected to the m-th data line
Dm.

[0054] Referringto FIG. 2, the pixel 140 of the organic light
emitting display device includes the organic light emitting
diode (OLED) connected between the first power supply
(ELVDD) and the second power supply (ELVSS), a first
transistor T1 connected between the first power supply
(ELVDD) and the organic light emitting diode (OLED), a
second transistor T2 connected between the data line Dm and
a gate electrode of the first transistor T1, a third transistor T3
connected between the first power supply (ELVDD) and the
first transistor T1, a fourth transistor T4 connected between
the access node of the first transistor T1 and the organic light
emitting diode (OLED) and the second power supply
(ELVSS), the first and second capacitor C1, C2 connected
between the first power supply (ELVDD) and the gate elec-
trode of the first transistor T1, and the access node of the first
and second capacitor C1, C2 is connected to the access node
of the first and third transistor T1, T3.

[0055] More specifically, the first electrode of the first tran-
sistor T1 is connected to the first power supply (ELVDD) via
the third transistor T3, and the second electrode of the first
transistor T1 is connected to the organic light emitting diode
(OLED). In this configuration, the first electrode and the
second electrode of the first transistor T1 are different elec-
trodes, and for example, when the first electrode is a source
electrode, the second electrode is a drain electrode. In addi-
tion, the gate electrode of the first transistor T1 is connected to
the first node N1.

[0056] The first transistor T1 controls a driving current that
is supplied to the organic light emitting diode (OLED), cor-
responding to voltage of the first node N1, and functions as a
driving transistor of pixels 140.

[0057] The first electrode of the second transistor T2 is
connected to the data line Dm, and the second electrode is
connected to the first node N1 to which the gate electrode of
the first transistor T1 is connected. In addition, the gate elec-
trode of the second transistor T2 is connected to the scanning
line Sn.

[0058] The second transistor T2 is turned on during the
scanning period to which the scanning signal is supplied from
the scanning line Sn to the gate of the second transistor T2,
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and then the second transistor T2 delivers the data signal
(Vdata) supplied from the data line Dm to the inside of the
pixels 140.

[0059] The first electrode of the third transistor T3 is con-
nected to the first power supply (ELVDD), the second elec-
trode is connected to the second node N2 to which the first
electrode of the first transistor T1 is connected. In addition,
the gate electrode of the third transistor T3 is connected to the
light emitting control line En.

[0060] The third transistor T3 controls the connection
between the first power supply (ELVDD) and the second node
N2 corresponding to the light emitting control signal supplied
from the light emitting control line En.

[0061] The first electrode of the fourth transistor T4 is
connected to the second electrode of'the first transistor T1, the
second electrode of the fourth transistor T4 is connected to the
second power supply (ELVSS). In other words, the fourth
transistor T4 is connected to the organic light emitting diode
(OLED) in parallel.

[0062] The fourth transistor T4 turns on during the scan-
ning period, in which the second transistor T2 is turned on,
and applies the second power supply (ELVSS) to the second
electrode of the first transistor T1. For these, the gate elec-
trode of the fourth transistor T4 may be connected to the
scanning line Sn.

[0063] The pixel 140 is driven such that the threshold volt-
age of'the first transistor T1 and the mobility deviation and the
voltage drop of the first power supply (ELVDD) are compen-
sated. Accordingly, the pixel 140 may be used in a large size
panel, and the organic light emitting display device equipped
with the same may display a uniform definition image.
[0064] In particular, the pixel 140 may be used to design a
high-resolution panel because of its simple structure in which
the number of transistors and input signals are relatively
small.

[0065] The description for the operation process of the
pixel 140 will be described as follows referring to FIG. 3.

[0066] FIG. 3 is a waveform view showing the method for
driving pixels as depicted in FIG. 2. Referring to FIG. 3, the
light emitting control signal supplied from the light emitting
control line En is kept at a voltage at which the third transistor
T3 may be turned on (e.g., low voltage) during the first period
t1. That is, the initial period among the scanning period t1~t3
in which the scanning signal is supplied from the scanning
line Sn. In addition, the light emitting control signal is
switched to the voltage at which the third transistor T3 is able
to turn off (e.g., high voltage) during the rest period 12, t3
following the first period t1 during the scanning period. The
above-mentioned light emitting control signal is switched to
the voltage at which the third transistor T3 is capable of
turning on again during the light emitting period t4 which
occurs after the scanning period t1~t3 is completed.

[0067] On the other hand, the first voltage (Vsus) and the
data signal (Vdata) are alternately supplied from the data line
Dm. In particular, the first voltage (Vsus) is supplied from the
data line Dm during the first period t1 in which the scanning
signal and the light emitting control signal are all set to a low
voltage during the scanning period t1~t3, and the second
period t2 that is part of the period of the rest followed by the
first period t1 among the scanning period. The data signal
(Vdata) is supplied from the data line Dm during the third
period t3 followed by the first and second period t1, t2 among
the scanning period.
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[0068] Accordingly, the threshold voltage of the first tran-
sistor T1 is stored during the second period t2, the data signal
(Vdata) is stored during the third period t3, as well as the
voltage that makes it possible to compensate for the mobility
of the first transistor T1, thus the pixel 140 uniformly emits
light by the luminance corresponding to the data signal
(Vdata) regardless of the threshold voltage of the first tran-
sistor T1 and the mobility deviation during the following
fourth period t4.

[0069] The method for driving the pixel 140 shown in FIG.
2 is illustrated in FIG. 3. As illustrated in FIG. 3, if the
scanning signal and the light emitting control signal of the
low voltage are supplied during the first period t1, that is the
initial period of the scanning period, the second, third and
fourth transistor T2, T3, T4 are turned on. In addition, the first
voltage (Vsus) that is lower than the voltage of the first power
supply (ELVDD) by more than the threshold voltage of the
first transistor T1 from the data line Dm during the first period
t1, is supplied. At this time, by initiating the supply of the first
voltage (Vsus) to the data line Dm before the scanning period
t1~t3, the first voltage (Vsus) may be supplied stably.
[0070] If the second transistor T2 is turned on, the first
voltage (Vsus) is delivered to the first node, then the gate
voltage Vg (the voltage of the first node (V[N1])) of the first
transistor T1 becomes the first voltage (Vsus).

[0071] If the third transistor T3 is turned on, the voltage of
the first power supply (ELVDD) is delivered to the second
node N2, then the source voltage Vs (the voltage of the second
node (V[N2])) of the first transistor T1 becomes the voltage of
the first power supply (ELVDD).

[0072] Ifthe fourth transistor T4 is turned on, the voltage of
the second power supply (ELVSS) is delivered to the second
electrode of the first transistor T1, that is the drain electrode.
Thereafter, the drain voltage (Vd) of the first transistor T1
becomes the voltage of the second power supply (ELVSS).
[0073] In other words, the first transistor T1 is initialized
while the first voltage (Vsus), the voltage of the first power
supply (ELVDD) and the voltage of the second power supply
(ELVSS) are delivered to the gate electrode, the source elec-
trode and the drain electrode of the first transistor T1 during
the first period t1.

[0074] The first voltage (Vsus) is set to a voltage lower than
the first power supply (ELVDD) which is higher than the
threshold voltage of the first transistor T1, thus the first tran-
sistor T1 is turned on. However, the first voltage (Vsus) is set
to a lower voltage compared to the voltage of the first power
supply (ELVDD), and to the high voltage compared to the
data signal for displaying the high gradation, for instance the
first transistor T1 may be weakly turned on by being set the
voltage between the black data signal for displaying black and
the white data signal for displaying white.

[0075] Subsequently, if the light emitting control signal of
high voltage is supplied during the second period t2 following
the first period t1, the third transistor T3 is turned off. And
then, the source electrode of the first transistor T1 is kept in a
floating state.

[0076] In addition, the second and fourth transistor T2, T4
arekept on the turn-on condition by the scanning signal of low
voltage, and then the gate voltage Vg and the drain voltage Vd
of the first transistor T1 are the first voltage (Vsus) and the
voltage of the second power supply (ELVSS), respectively.
[0077] During the above-mentioned second period t2, the
turn-on condition changes to the turned off condition when
the voltage between the gate and the source is equal to the
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threshold voltage of the first transistor T1 while the voltage of
the source electrode drops when the first transistor T1 is kept
in the floating state (source voltage Vs). At this time, the
threshold voltage of the first transistor t1 is stored in the first
capacitor C1.

[0078] In other words, the second period t2 is set to the
threshold voltage store period that the threshold voltage of the
first transistor T1 is stored in the pixel (especially, the first
capacitor C1).

[0079] Subsequently, the data signal (Vdata) is supplied to
the data line Dm during the third period t3 following the
second period t2 among the scanning periods.

[0080] Accordingly, the voltage of the first node (V[N1])is
altered (dropped) to the voltage of the data signal (Vdata)
from the first voltage (Vsus), thus the voltage of the second
node (V[N2]) in the floating condition is altered (dropped)
according to the altering value of the first node voltage
(V[N1]). At this time, the voltage of the second node (V[N2])
may be determined by the altering value of the voltage of the
first node (V[N1]) and the volume ratio of the first and second
capacitor C1, C2.

[0081] Also, a fixed current flows to the turned on first
transistor T1 by the data signal (Vdata) during the third period
3.

[0082] Inother words, if the voltage (Vgs) between the gate
and the source of the first transistor T1 is to be more than the
threshold voltage of the first transistor T1 by applying the data
signal (Vdata) to the gate electrode of the first transistor T1
during the third period t3, the fixed current flows to the drain
electrode from the source electrode of the first transistor T1.
[0083] The above-mentioned current flows to the second
power (ELVSS) via the fourth transistor T4 from the drain
electrode of the first transistor T1.

[0084] The source voltage (Vs) of the first transistor T1 is
further altered (dropped) from the voltage being set during the
second period t3 while current flows to the first transistor T1,
because the source electrode of the first transistor T1 is in the
floating condition. However, the third period t3 is preferably
set to a short time such that the source voltage (Vs) is not
altered very much.

[0085] The current that flows to the first transistor T1 dur-
ing the third period t3 is changed by the mobility of the first
transistor T1 as well as the voltage between the gate and the
source (Vgs) corresponding to the data signal (Vdata).
Although the data signal (Vdata) remains the same, the source
voltage (Vs) is further altered (dropped) when the mobility of
the first transistor T1 is high.

[0086] Accordingly, the voltage that makes it possible to
compensate for the mobility deviation of the first transistor T1
located in each pixel together with the data signal (Vdata) in
the first and second capacitors C1, C2 during the third period
t3 is stored.

[0087] In other words, the third period t3 is set to the data
programming period and the period for compensating the
mobility.

[0088] In contrast, the voltage that makes it possible to
compensate for the threshold voltage and the mobility devia-
tion of the first transistor T1 together with the data signal
(Vdata) is stored in the first and second capacitors C1, C2
during the third period t3. This is due to the threshold voltage
of the first transistor T1 being stored in the first capacitor C1
during the second period t2.

[0089] If the voltage that makes it possible to compensate
for the threshold voltage and the mobility deviation of the first
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transistor T1 together with the data signal (Vdata) is stored in
the first and second capacitors C1, C2, the supply of the
scanning signal is stopped and the second and fourth transis-
tors T2, T4 are turned off.

[0090] Ifthesecond transistor T2 is turned off, the first node
N1 is set to the floating condition. Thus, the voltage that
makes it possible to compensate for the data signal (Vdata)
charged during the third period t3 and the threshold voltage
and mobility deviation of the first transistor T1 is stably kept,
regardless of the voltage (Voled) applied to the organic light
emitting diode (OLED) by the driving current from the first
transistor T1 during the following light emitting period t4.
[0091] After the scanning period t1~t3 is completed, during
the fourth period t4 set as the light emitting period, the light
emitting control signal of low voltage is supplied to the light
emitting control line En.

[0092] Accordingly, the third transistor T3 is turned on, so
that the voltage of the first power supply (ELVDD) is deliv-
ered to the second node N2.

[0093] Then, the driving current flows from the first power
supply (ELVDD) to the second power supply (ELVSS) via the
third transistor T3, the first transistor T1 and the organic light
emitting diode (OLED).

[0094] At this time, the driving current is controlled by the
first transistor T1 corresponding to the voltage of the first
node N1, the voltage corresponding to the threshold voltage
and the mobility of the first transistor T1 is stored together
with the voltage of the data signal in the first node N1 during
the third period t3, so that the driving current corresponding to
the data signal flows by compensating the threshold voltage
and the mobility deviation of the first transistor T1 during the
fourth period t4.

[0095] Accordingly, the organic light emitting display
device employing the pixel 140 may display a uniform image
regardless of the threshold voltage and the mobility deviation
of'the first transistor T1 between the pixels.

[0096] Also, the first node N1 is kept under the floating
condition during the fourth period t4, so that the voltage
between gate-source of the first transistor T1 is kept constant.
Thus, although a few voltage drops (IR Drop) occur while
delivering the first power (ELVDD) to the pixels, the voltage
gap between the source voltage Vs and the gate voltage Vg of
the first transistor T1 is kept constant so that an image having
constant luminance may be displayed regardless of the volt-
age drop of the first power supply (ELVDD) due to the loca-
tion of the pixels.

[0097] That is, the fourth period t4 is the light emitting
period of the pixel. During the fourth period t4, the organic
light emitting diode (OLED) emits light as the luminance
corresponding to the data signal regardless of the voltage drop
of'the first power supply (ELVDD) and the threshold voltage
and the mobility deviation of the first transistor T1.

[0098] In contrast, the voltage of the second node (V[N2])
is increased during the fourth period t4, and the voltage of the
first node (V[N1]) is increased according to the voltage
change of the second node N2.

[0099] FIG. 4 is a block view roughly showing a structure
of an organic light emitting display device according to
another embodiment of the present invention. For conve-
nience of explanation, when describing FIG. 4, the descrip-
tion of the same parts or similar parts as FIG. 1 will not be
provided.

[0100] Referring to FIG. 4, the organic light emitting dis-
play device according to another embodiment of the present
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invention further includes the control lines CS1 to CSn
aligned with the scanning lines S1 to Sn, and the control line
driver 160 for driving the control lines CS1 to CSn.

[0101] The control line driver 160 generates the control
signal by being supplied with the control line driving control
signal (CCS) from the timing controller 150, and sequentially
supplies the generated control signal to the control lines CS1
to CSn.

[0102] In other words, each pixel 140" is driven by being
further supplied with the control signal from the control lines
CS1 to CSn in the organic light emitting display device
according to the other embodiment of the present invention.
For example, each control line CS1 to CSn is connected to the
gate electrode of the fourth transistor in the pixels 140, so that
the control line can control on/off of the fourth transistor. In
addition, the light emitting control line En is connected to the
gate electrodes of the third and fifth transistors, and emits a
light emitting control signal to control the on/off of the third
and fifth transistors.

[0103] However, the control line driver 160 is supplied with
the control signal that can turn on the fixed transistor (fourth
transistors) in the pixel 140' through the control line C. during
the first and second period. At this time, the first voltage
(Vsus) is supplied to the data lines D1 to Dm among the
scanning period that is supplied with the scanning signal to
the scanning line S connected to the pixels 140' based on the
pixels 140' supplied with the scanning signal.

[0104] In addition, the control line driver 160 supplies the
control signal that can turn on the fixed transistor (fourth
transistor) in the pixel 140' to the control line C during the
third period at which time the data signal (Vdata) is supplied
to the data lines D1 to Dm among the scanning period.
[0105] Meanwhile, in FIG. 4 the control line driver 160 is
shown as a component separate from the scanning driver 110,
but aspects of the present invention are not limited thereto,
and the scan driver 110 and the control line driver 160 can be
formed as a single unit. For example, it can be possible that
the circuit for producing the control signal can be included in
the scanning driver 110.

[0106] The above-mentioned examples of the pixels 140'
applicable to the organic light emitting display device accord-
ing to the embodiment of the present invention will be
described with reference to FIG. 5 to FIG. 6.

[0107] FIG. 5is acircuit view showing pixels of an organic
light emitting display device according to another embodi-
ment of the present invention. FIG. 6 is a waveform showing
the method for driving the pixels illustrated in FIG. 5. For
convenience of explanation, when describing FIG. 5 and FIG.
6, a description of the same or similar parts as those already
described in FIG. 2 and FIG. 3 will be omitted.

[0108] Referring to FIG. 5, the pixels 140" differ from the
pixels 140 illustrated in FIG. 2, in that a fifth transistor T5 is
connected between the access node (i.e., the drain electrode
of the first transistor T1) and the organic light emitting diode
(OLED) and the gate electrode of the fifth transistor T5 is
connected to the light emitting control line En. In addition, the
gate electrode of the fourth transistor T4 is connected to the
control line CSn.

[0109] At this time, the control signal supplied from the
control line CSn is set to the voltage at which the fourth
transistor T4 may turn on during the first and second period t1,
2 of the scanning period as shown FIG. 6, and is set to the
voltage at which the fourth transistor T4 may turn off during
the third period t3 of the scanning period.
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[0110] In other words, the fourth transistor T4 is turned off
during the third period, unlike the pixel 140 shown FIG. 2.
[0111] Also, during the above-mentioned third period t3',
the additional fifth transistor T5 is kept at a turn-off condition
by the light emitting control signal of high voltage.

[0112] Accordingly, the source electrode and drain elec-
trode of the first transistor T1 are set to the floating condition
during the third period t3' so that the current does not flow in
the first transistor T1. Thus, the source voltage (Vs) is kept
constant without any drop during the third period t3'.

[0113] Accordingly, the voltage rise of the second node
(VIN2]) is decreased compared to the pixel of FIG. 2 when
starting the fourth period t4', thus the voltage rise of the first
node is decreased.

[0114] That is, provided that the same intensity is dis-
played, in the case of the pixel 140, it is possible to set the
high voltage of the data signal (Vdata) compared to the pixel
140 of FIG. 2.

[0115] Thus, there is an advantage that the width of swing
between the first voltage (Vsus) and the data signal (Vdata)
may be decreased.

[0116] FIG. 7 is a circuit view showing a plurality of the
pixel sharing a fixed transistor with the capacitor. FIG. 7, and
shows adjacent pixels connected to the k-th (here, k is a
natural number), k+1-th and k+2-th data line (Dk, Dk+1,
Dk+2) share the fixed transistor with the capacitor. For con-
venience of explanation, when describing FIG. 7, the descrip-
tions of the same or similar parts as those described in FIG. 2
will be omitted.

[0117] Referring to FIG. 7, the structure of the pixel is
simplified and the space occupied by the components is mini-
mized by sharing the fixed transistor and/or the capacitor with
other pixels.

[0118] Particularly, pixels driven at the same time by sup-
plying the same scanning signal and the light emitting control
signal, that is a plurality of pixels among the pixels that are
located in the same column line, may be designed to share the
fixed transistor and/or the capacitor.

[0119] For instance, the red pixel, the green pixel and the
blue pixel constituting one unit pixel may be designed to
share with the second capacitor C2, or may be designed to
share with the second capacitor C2 and the third transistor T3.
[0120] Also, a plurality of pixels located in the same col-
umn line may be designed to share the second capacitor C2
and the third transistor T3.

[0121] Ttis also noted that the aspects of the present inven-
tion are not limited to the arrangements of the pixels and
capacitors noted above and other arrangements of the pixels
and capacitors are possible.

[0122] Since a plurality of pixels are located in the same
column line and are capable of being driven at the same time
with the second capacitor C2 and/or the third transistor T3,
the area occupied by the pixels may be minimized and the
design of each pixel may be simplified.

[0123] Accordingly, it is possible to increase the size of the
second capacitor C2 while minimizing the size of the circuit.
[0124] As noted above, if the size of the second capacitor
C2 isincreased, the size ratio of the first and second capacitor
C1, C2 is changed, so as to decrease a width between alter-
nating cycles (swing) of the voltage of the first node (V[N1]).
[0125] In other words, the swing between the first voltage
(Vsus) and the voltage of the data signal (Vdata) may be
decreased because of the expansion in size of the second
capacitor C2.
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[0126] On the other hand, while FIG. 7 shows a plurality of
the pixels sharing the second capacitor C2 and the third tran-
sistor T3, the aspects of the present invention are not limited
thereto.

[0127] For instance, only the second capacitor C2 may be
commonly shared with the pixels.

[0128] FIG. 8 is a circuit view showing another embodi-
ment of the present invention including the switch part selec-
tively supplying the data signal and the first voltage to the data
lines by connecting to the input part of the data lines. For
convenience of explanation, FIG. 8 illustrates the embodi-
ment of FIG. 7, thus, the description of the same or similar
parts to FIG. 7 will not be provided.

[0129] Referring to FIG. 8, the switch part for alternately
supplying the data signal (Vdata) and the first voltage (Vsus)
to the data lines D is connected to the input part of the data
lines D. The above-mentioned switch part 170 may be located
between the pixels and the data driver, for instance and may
be connected between the pixel part 130 and the data driver
120 of FIG. 1.

[0130] The switch part 170 includes the first switches SW1
connected to each channel of the data driver 120. That is, the
switch part 170 includes the first switches SW1 connected
between each first input line L1, to which the data signal
(Vdata) is input from the data driver 120, and each of the data
lines D1 to Dm.

[0131] Also, the switch part 170 includes the second
switches SW2, each connected between the second input line
L2, to which the first voltage (Vsus) is input, and a corre-
sponding data line D1 to Dm. FIG. 8 shows an embodiment
wherein each second input line L2 is connected to every data
line D1 to Dm, and to the voltage source supplying the first
voltage (Vsus).

[0132] The above-mentioned first switches SW1 and the
second switches SW2 supply the data signals (Vdata) and the
first voltage (Vsus) to the data lines D1 to Dm while alter-
nately being turned on. The switch part 170 may supply the
first and second select signal Sell, Sel2 from the timing
control part 150 of FIG. 1.

[0133] By incorporating the switch part 170, the data driver
120 may output only the data signal (Vdata) without alter-
nately outputting the first voltage (Vsus) and the data signal
(Vdata). Thus the data driver 120 is easy to design, and the
pixel according to an aspect of the present invention may be
driven using the existing commercialized data driver 120.
[0134] Although a few embodiments of the present inven-
tion have been shown and described, it would be appreciated
by those skilled in the art that changes may be made in this
embodiment without departing from the principles and spirit
of the invention, the scope of which is defined in the claims
and their equivalents.

What is claimed is:

1. A pixel comprising:

an organic light emitting diode connected between a first
power supply and a second power supply;

a first transistor connected between the first power supply
and the organic light emitting diode, wherein a gate
electrode of the first transistor is connected to a first
node;

a second transistor connected between the first node and a
data line, wherein the gate electrode of the second tran-
sistor is connected to a scanning line;
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a third transistor connected between the first power supply
and a first electrode of the first transistor, wherein a gate
electrode of the third transistor is connected to a light
emitting control line;

a fourth transistor connected between an access node of the
first transistor, and the second power supply, which is
turned on during a scanning period in which the second
transistor is turned on; and

first and second capacitors connected between the first
power supply and the first node,

wherein an access node of the first and second capacitors is
connected to the access node of the first and third tran-
sistors.

2. The pixel as claimed in claim 1, wherein the third tran-
sistor and the fourth transistor are turned on together with the
second transistor during a first period, which is an initial
period among the scanning period, and a first voltage (Vsus)
is supplied to the data line during the first period.

3. The pixel as claimed in claim 2, wherein the third tran-
sistor is turned off from a second period which follows the
first period among the scanning period, and the third transis-
tor is kept in a turned-off condition during a remainder of the
scanning period, and the third transistor is turned on after the
scanning period is completed.

4. The pixel as claimed in claim 2, wherein a gate electrode
of the fourth transistor is connected to the scanning line.

5. The pixel as claimed in claim 2, wherein the first voltage
is supplied to the data line during the first period and the
second period followed by the first period, and the data signal
(Vdata) is supplied from the data line during a third period
followed by the first and second periods among the scanning
period.

6. The pixel as claimed in claim 5, wherein a gate electrode
of'the fourth transistor is connected to the control line, and the
fourth transistor is turned on during the first and second
period corresponding to the control signal supplied from the
control line, and the fourth transistor is turned off during the
third period.

7.The pixel as claimed in claim 6, further comprising a fifth
transistor connected between the access node of the first and
fourth transistors and the organic light emitting diode,
wherein a gate electrode of the fifth transistor is connected to
the light emitting control line.

8. The pixel as claimed in claim 2, wherein the first voltage
is set to a voltage lower than the voltage of the first power
supply by more than a threshold voltage of the first transistor.

9. The pixel as claimed in claim 1, wherein the first power
supply is set to a high potential pixel power supply, and the
second power supply is set to a low potential pixel power
supply.

10. An organic light emitting display device comprising:

a scanning driver that sequentially supplies a scanning
signal to scanning lines, and supplies a light emitting
control signal to light emitting control lines that are
aligned with the scanning lines;

a data driver that supplies a data signal to data lines; and

a pixel unit that is arranged at an intersection of the scan-
ning lines, the light emitting control lines and the data
lines, and includes a plurality of pixels supplied with a
first power supply and a second power supply;

wherein each pixel comprises:
an organic light emitting diode connected between the

first power supply and the second power supply;
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a first transistor connected between the first power sup-
ply and the organic light emitting diode, wherein a
gate electrode of the first transistor is connected to a
first node;

a second transistor connected between the first node and
one of the data lines, wherein the gate electrode of the
second transistor is connected to one of the scanning
lines;

a third transistor connected between the first power sup-
ply and the first transistor, wherein the gate electrode
of the third transistor is connected to one of the light
emitting control lines;

a fourth transistor connected between an access node of
the first transistor and the organic light emitting diode
and the second power supply, and the fourth transistor
is turned on during a scanning period in which the
second transistor is turned on; and

first and second capacitors disposed between the first
power supply and the first node;

wherein an access node of the first and second capacitors is

connected to an access node of the first and third tran-

sistors.

11. The organic light emitting display device as claimed in
claim 10, wherein the scanning driver supplies the light emit-
ting control signal to the light emitting control line to turn on
the third transistor during a first period, which is an initial
period among the scanning period of each pixel, and supply-
ing the light emitting control signal to the light emitting
control line to turn off the third transistor during the rest of the
scanning period.

12. The organic light emitting display device as claimed in
claim 11, wherein the data driver supplies the first voltage
(Vsus) to the data line during the first period and a second
period following the first period among the scanning period,
and supplies the data signal (Vdata) to the data line during a
third period following the first and second periods among the
scanning period.

13. The organic light emitting display device as claimed in
claim 12, wherein the first voltage is set to a voltage lower

Jan. 26, 2012

than the voltage of the first power supply by more than a
threshold voltage of the first transistor.

14. The organic light emitting display device as claimed in
claim 10, wherein the gate electrode of the fourth transistor is
connected to the scanning line.

15. The organic light emitting display device as claimed in
claim 10, further comprising a control line connected to the
gate electrode of the fourth transistor, the control line being
aligned with the scanning line, and a control line driver that
sequentially supplies the control signal to the control lines.

16. The organic light emitting display device as claimed in
claim 15, wherein the control line driver supplies the control
signal to the control line to turn on the fourth transistor during
the first and second periods that the first voltage is supplied to
the data line during the scanning period of each pixel, and
supplies the control signal to the control line to turn off the
fourth transistor during the third period that the data signal is
supplied to the data line during the scanning period.

17. The organic light emitting display device as claimed in
claim 16, further comprising a fifth transistor connected
between the access node of the first transistor and the organic
light emitting layer, wherein the gate electrode of the fifth
transistor is connected to the light emitting line.

18. The organic light emitting display device as claimed in
claim 10, wherein a plurality of pixels disposed in a same
column line among the pixels share the second capacitor.

19. The organic light emitting display device as claimed in
claim 18, wherein a plurality of pixels disposed in a same
column line among the pixels share the third transistor.

20. The organic light emitting display device as claimed in
claim 10, further comprising a switching unit including first
switches connected between the first input line that the data
signal is inputted from the data driver, and the data lines; and
second switches connected between the second input line that
the constant first voltage is inputted, and the data lines,
wherein the switching unit is alternately turned on with the
first switches.
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