EP 1 887 553 A1

(19)

Europaisches
Patentamt

European
Patent Office

9

Office européen

des brevets (11) EP 1 887 553 A1
(12) EUROPEAN PATENT APPLICATION
(43) Date of publication: (51) IntCl.:
13.02.2008 Bulletin 2008/07 G09G 3/32(2006.01)
(21) Application number: 07252864.9
(22) Date of filing: 19.07.2007
(84) Designated Contracting States: * Choi, Michael,
AT BE BG CHCY CZDE DK EE ES FI FR GB GR Samsung SDI Co. Ltd., Legal & IP Team,
HUIEISITLILT LU LV MC MT NL PL PT RO SE Yongin-si,

SI SKTR
Designated Extension States:
AL BAHR MK YU

(30) Priority: 08.08.2006 KR 20060074590

(71) Applicant: Samsung SDI Co., Ltd.
Suwon-si, Gyeonggi-do (KR)

(72) Inventors:
* Kim, Yang Wan,
Samsung SDI Co. Ltd., Legal & IP Team,
Yongin-si,
Gyeonggi-do (KR)

Gyeonggi-do (KR)
* Eom, Ki Myeong,
Samsung SDI Co. Ltd., Legal & IP Team,
Yongin-si,
Gyeonggi-do (KR)

(74) Representative: Mounteney, Simon James
Marks & Clerk
90 Long Acre
London WC2E 9RA (GB)

(54)

(57) A pixel and an organic light emitting display us-
ing the same, which reduces the number of output lines
in a data driver and stably express black gradation. The
pixel includes an organic light emitting diode; a storage
capacitor coupled between a first power supply and an
initialization power supply and being charged with a volt-
age corresponding to a data signal; a first transistor con-
trolling an amount of an electric current supplied to the
organic light emitting diode corresponding to the voltage
chargedinthe storage capacitor; a second transistor cou-
pled between a data line and a current scan line, supply-
ing a data signal to be provided to the data line when a
scan signal is supplied to the current scan line; a third
transistor coupled between a gate electrode and a sec-
ond electrode of the first transistor, and being turned-on
when the scan signal is supplied to the current scan line;
and a boosting capacitor coupled between the current
scan line and the gate electrode of the first transistor,
boosting a voltage of the gate electrode of the first tran-
sistor when a supply of the scan signal to the current
scan line stops.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] Thepresentinventionrelatesto apixeland anorganiclightemitting display using the same, and more particularly
to a pixel and an organic light emitting display using the same, which may reduce the number of output lines in a data
driver and stably express black gradation.

2. Description of the Related Art

[0002] Recently, various flat panel displays having reduced weight and volume as compared to cathode ray tubes
(CRT) have been developed. Flat panel displays include liquid crystal displays (LCD), field emission displays (FED),
plasma display panels (PDP), and organic light emitting displays.

[0003] Among the flat panel displays, the organic light emitting displays make use of organic light emitting diodes that
emit light by re-combination of electrons and holes. The organic light emitting display has advantages of high response
speed and small power consumption. A typical organic light emitting display provides an electric current, corresponding
to a data signal, to an organic light emitting diode using a drive transistor formed on every pixel, so the organic light
emitting diode emits light.

[0004] FIG. 1isaview showing a conventional organic light emitting display. With reference to FIG. 1, the conventional
organic light emitting display includes a pixel portion 30, a scan driver 10, a data driver 20, and a timing control unit 50.
The pixel portion 30 includes a plurality of pixels 40 formed at a crossing area of scan lines S1 to Sn and data lines D1
to Dm. The scan driver 10 drives the scan lines S1 to Sn. The data driver 20 drives the data lines D1 to Dm. The timing
control unit 50 controls the scan driver 10 and the data driver 20.

[0005] The scan driver 10 generates a scan signal in response to a scan drive control signal SCS from the timing
control unit 50, and sequentially provides the generated scan signal to the scan lines S1 to Sn. The scan driver 10
generates a light emitting control signal in response to the scan drive control signal SCS from the timing control unit 50,
and sequentially provides the generated light emitting control signal to the light emitting control lines E1 to En.

[0006] The data driver 20 receives the data drive control signal DCS from the timing control unit 50. Upon the receipt
of the data drive control signal DCS, the data driver 20 generates data signals, and provides the generated data signals
to the data lines D 1 to Dm. Here, the data driver 20 provides the data signals of one line to the data lines D 1 to Dm
every 1 horizontal period.

[0007] The timing control unit 50 generates a data drive control signal DCS and a scan drive control signal SCS
according to externally supplied synchronous signals. The data drive control signal DCS generated by the timing control
unit 50 is provided to the data driver 20, and the scan drive control signal SCS is provided to the scan driver 10.
Furthermore, the timing control unit 50 provides externally supplied data Data to the data driver 20.

[0008] The pixel portion 30 receives a first power supply ELVDD and a second power supply ELVSS from an exterior,
and provides them to respective pixels 40. Upon the receipt of the first power supply ELVDD and the second power
supply ELVSS, the pixels 40 control an amount of a current into the second power supply ELVSS from the first power
supply ELVDD through a light emitting element corresponding to the data signal, thus generating light corresponding to
the data signal. Furthermore, light emitting time of the pixels 40 is controlled by the light emitting control signal.

[0009] Inthe aforementioned conventional organic light emitting display, each of pixels 40 is disposed at the intersection
of the scan lines S 1 to Sn and the data lines D1 to Dm. The data driver 20 includes m output lines, which may supply
a data signal to m data lines D 1 to Dm, respectively. Namely, the data driver of the conventional organic light emitting
display includes the same number of output lines as the number of the data lines D1 to Dm, thereby increasing manu-
facturing cost. Therefore, although the resolution and size of the pixel portion 30 increases, the data driver 20 includes
more output lines, thereby increasing the manufacturing cost.

SUMMARY OF THE INVENTION

[0010] Accordingly, itis an aspect of the present invention to provide a pixel and an organic light emitting display using
the same, which may reduce the number of output lines in a data driver and stably express black gradation.

[0011] The foregoing and/or other aspects of the present invention are achieved by providing a pixel including: an
organic light emitting diode; a storage capacitor coupled between a first power supply and an initialization power supply
and being charged with a voltage corresponding to a data signal; a first transistor to control an amount of an electric
current supplied to the organic light emitting diode corresponding to the voltage charged in the storage capacitor; a
second transistor coupled between a data line and a current scan line, supplying a data signal to be provided to the data
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line when a scan signal is supplied to the current scan line; a third transistor coupled between a gate electrode and a
second electrode of the first transistor, and being turned-on when the scan signal is supplied to the current scan line;
and a boosting capacitor coupled between the current scan line and the gate electrode of the first transistor, to boost a
voltage of the gate electrode of the first transistor when a supply of the scan signal to the current scan line stops.
[0012] According to anotheraspect of the presentinvention, there is provided an organic light emitting display including:
a data driver to supply a plurality of data signals to respective output lines during a data period of a horizontal time period;
a scan driver to sequentially supply a scan signal to scan lines during a scan period of the horizontal time period which
is a time period other than the data period, respectively, and supplying an emission control signal to emission control
lines during at least two horizontal time periods; demultiplexers installed at the respective output lines supplying the
plurality of data signals to the plurality of data lines during the data period; data capacitors installed at the respective
data lines to store the data signal; and pixels to generate light of predetermined luminance corresponding to the data
signal, wherein each of the pixels includes: an organic light emitting diode; a storage capacitor coupled between a first
power supply and an initialization power supply and being charged with a voltage corresponding to a data signal; a first
transistor to control an amount of an electric current supplied to the organic light emitting diode corresponding to the
voltage charged in the storage capacitor; a second transistor coupled between a data line and a current scan line, to
supply a data signal to be provided to the data line when a scan signal is supplied to the current scan line; a third transistor
coupled between a gate electrode and a second electrode of the first transistor, and being turned-on when the scan
signal is supplied to the current scan line; and a boosting capacitor coupled between the current scan line and the gate
electrode of the first transistor, to boost a voltage of the gate electrode of the first transistor when a supply of the scan
signal to the current scan line stops.

[0013] Additional aspects and/or advantages of the invention 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

[0014] These and/or other aspects and advantages of the invention will become apparent and more readily appreciated
from the following description of embodiments of the invention, taken in conjunction with the accompanying drawings
of which:

FIG. 1 is a view showing a conventional organic light emitting display;

FIG. 2 is a view showing an organic light emitting display according to an embodiment of the present invention;
FIG. 3 is a view showing a demultiplexer shown in FIG. 2;

FIG. 4 is a waveform diagram showing a method of driving an organic light emitting display according to an embod-
iment of the present invention;

FIG. 5 is a circuitry diagram showing a pixel;

FIG. 6 is a view showing a connection of the pixel shown in FIG. 5 and the demultiplexer;

FIG. 7 is a circuitry diagram showing a pixel according to an embodiment of the present invention;

FIG. 8 is a view showing a connection of the pixel shown in FIG. 7 and the demultiplexer;

FIG. 9 is a schematic view showing a voltage of a scan line; and

FIG. 10 is a graph view showing an electric current flowing through the pixels shown in FIG. 5 and FIG. 7 when a
black gradation is expressed in the pixels.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0015] Reference will now be made in detail to embodiments of the present invention which are given by way of
example and with reference to the accompanying drawings, wherein like reference numerals refer to the like elements
throughout. The embodiments are described below in order to explain the present invention by referring to the figures.
[0016] FIG. 2is a view showing an organic light emitting display according to an embodiment of the present invention.
[0017] With reference to FIG. 2, the organic light emitting display according to an embodiment of the present invention
includes a scan driver 110, a data driver 120, a pixel portion 130, a timing control unit 150, a demultiplexer block section
160, a demultiplexer controller 170, and data capacitors Cdata.

[0018] The pixel portion 130 includes the pixels 140, which are formed at areas divided by the scan lines S 1 to Sn,
the emission control lines E 1 to En, and the data lines D1 to Dm. Each of the pixels 140 generates light of predetermined
luminance corresponding to a data signal, which is supplied from the data line D. So as to do this, each pixel 140 is
coupled to two scan lines, one data line, a power line supplying a first power supply ELVDD, and an initialization power
line (not shown) supplying an initialization power supply. Each pixel 140 disposed at a final horizontal line is coupled to
an n-1 th scan line Sn-1, an n-th scan line Sn, a data line D, a power line, and an initialization power line. A scan line
(for example, a zero-th scan line SO) is further provided to be coupled with pixels 140, which are positioned at a first
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horizontal line.

[0019] The scan driver 110 generates a scan signal in response to a scan drive control signal SCS from the timing
control unit 150, and sequentially provides the generated scan signal to the scan lines S 1 to Sn. Here, as shown in FIG.
4, the scan driver 110 supplies the scan signal for a part of 1 horizontal time period 1H.

[0020] In detail, in an embodiment of the present invention, one horizontal time period 1H is divided into a scan period
and a data period. The scan driver 110 provides the scan signal to the scan line S during the scan period of the one
horizontal time period 1H. In contrast to this, the scan driver 110 does not supply the scan signal during the data period
of the one horizontal time period 1H. On the other hand, the scan driver 110 sequentially generates emission control
signals to the emission control lines E1 to En, in response to a scan drive control signal SCS. Here, the scan control
signal is supplied during at least two horizontal time periods.

[0021] The data driver 120 generates data signals in response to a data drive control signal DCS from the timing
control unit 150, and supplies the data signals to output lines O1 to Om/i. Here, as shown in FIG. 2, the data driver 120
sequentially provides at least i (i’ is a natural number equal to or greater 2) data signals to the output lines O1 to Oml/i,
respectively.

[0022] In detail, the data driver 120 sequentially provides i data signals R, G, B to be supplied to a real pixel, during
the data period of the one horizontal time period 1H. Here, the data signals R, G, B to be supplied to a real pixel are
provided during only the data period, supply times of the data signals R, G, B and the scan signal do not overlap with
each other. Further, the data driver 120 supplies a dummy data DD during the scan period of the one horizontal time
period 1H, which is not rendered to luminance. Therefore, because the dummy data DD is not rendered to the luminance,
it can not be supplied.

[0023] The timing control unit 150 generates a data drive control signal DCS and a scan drive control signal SCS
according to externally supplied synchronous signals. The data drive control signal DCS generated by the timing control
unit 150 is provided to the data driving circuit 120, and the scan drive control signal SCS is provided to the scan driving
circuit 110. Furthermore, the timing control unit 150 provides externally supplied data Data to the data driving circuit 120.
[0024] The demultiplexer block section 160 includes m/i demultiplexers 162. In other words, the demultiplexer block
section 160 includes the same number of demultiplexers 162 as the number of the output lines O1 to Om/i. Each of the
demultiplexers 162 is connected to one of the output lines O1 to Om/i. During the data period, the demultiplexers 162
supply i data signals to the output line O through i data lines D.

[0025] When a data signal is supplied to one output line O through i data lines D, the number of the output lines O
included in the data driver 120 is significantly reduced. For example, assuming that i’ is three, the number of the output
lines O included in the data driver 120 is reduced to 1/3 of that of the prior art, and accordingly the number of data driving
circuits in the data driver 120 is also reduced. That is, an aspect of the present invention has the advantage of supplying
a data signal to i data lines D using the demultiplexers 162, instead of using the output line O.

[0026] The demultiplexer controller 170 supplies i control signals to the demultiplexer 162 during the data period of
one horizontal time period 1H so that i data signals to be supplied to the output line O are divided and supplied into i
data lines D. Here, the demultiplexer controller 170 sequentially provides the i controls signals not to be overlapped with
each other during the data period as shown in FIG. 4. On the other hand, FIG. 2 shows the demultiplexer controller 170,
which is installed outside of the timing control unit 150. However, an aspect of the present invention is not limited thereto.
For example, the demultiplexer controller 170 may be installed inside the timing control unit 150.

[0027] The data capacitors Cdata are installed at every data line D, respectively. The data capacitors Cdata temporarily
store the data signal to be supplied to the data line D1, and provide the stored data signal to the pixel 140. Here, the
data capacitor Cdata is used as a parasitic capacitor, which is equivalently formed at the data line D. In practice, the
parasitic capacitor equivalently formed at the data line D has a greater capacity than that of a storage capacitor, and
may stably store the data signal.

[0028] FIG. 3is a view showing a demultiplexer illustrated in FIG. 2. For convenience of the description, it is assumed
that "i" is 3. Further, it is assumed that the demultiplexer shown in FIG. 3 is a demultiplexer, coupled with the first data
line D1.

[0029] FIG. 3 shows a demultiplexer 162 connected to a first output line O1, in which i’ is assumed to be 3.

[0030] With reference to FIG. 3, each demultiplexer 162 includes a first switching element T1, a second switching
element T2, and a third switching element T3.

[0031] The first switching element T1 is coupled between the first output line O1 and a first data line D1. When a first
control signal CS1 from the demultiplexer controller 170 is supplied to the first switching element T1, it is turned-on to
provide the data signal supplied to the first output line O1 to the first data line D1. When the first control signal CS 1 is
supplied to the first switching element T1, the data signal provided to the first data line D1 is temporarily stored in a first
data capacitor CdataR.

[0032] The second switching element T2 is coupled between the first output line O1 and a second data line D2. When
a second control signal CS2 from the demultiplexer controller 170 is supplied to the second switching element T2, it is
turned-on to provide the data signal supplied to the first output line O1 to the second data line D2. When the second
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control signal CS2 is supplied to the second switching element T2, the data signal provided to the second data line D2
is temporarily stored in a second data capacitor CdataG.

[0033] The third switching element T3 is coupled between the first output line O1 and a third data line D3. When a
third control signal CS3 from the demultiplexer controller 170 is supplied to the third switching element T3, it is turned-
on to provide the data signal supplied to the first output line O1 to the third data line D3. When the third control signal
CS3 is supplied to the third switching element T3, the data signal provided to the third data line D3 is temporarily stored
in a third data capacitor CdataB.

[0034] Figure 5 illustrates, for comparative purposes, a pixel of a type that could be employed in an organic light
emitting display generally similar to that of Figure 2.

[0035] With reference to FIG. 5, each of the pixels 140 includes a pixel circuit 142 coupled with an organic light emitting
diode (OLED). The pixel circuit 142 is coupled with a data line D, a scan line Sn, and a light emitting control line En and
controls an organic light emitting diode OLED.

[0036] An anode electrode of the organic light emitting diode OLED is coupled to the pixel circuit 142, and a cathode
electrode thereof is coupled to a second power supply ELVSS. The second power supply ELVSS has a voltage lower
than that of the first power supply ELVDD. The organic light emitting diode OLED generates one of red, green, and blue
light corresponding to a current supplied from the pixel circuit 142.

[0037] The pixel circuit 142 includes a storage capacitor Cst, a first transistor M1, a second transistor M2, a third
transistor M3, a fourth transistor M4, a fifth transistor M5, and a sixth transistor M6. The storage capacitor C and the
sixth transistor M6 are coupled between the first power supply ELVDD and an initialization power supply Vint. The fourth
transistor M4, the first transistor M1, and the fifth transistor M5 are coupled between the first power supply ELVDD and
the light emitting element OLED. The third transistor M3 is coupled between a gate electrode and a second electrode
of the first transistor M1. The second transistor M2 is coupled between the data line D and a first electrode of the first
transistor M1.

[0038] Here, the first electrode is set as one of a drain electrode and a source electrode, and the second electrode is
set as another electrode. For example, the first electrode is set as the source electrode, the second electrode is set as
the drain electrode. Although it is shown that the first to sixth transistors M1 to M6 are formed of a P type MOSFET, an
aspect of the present invention is not limited thereto. However, the first to sixth transistors M1 to M6 are formed of an
N type MOSFET, a pole of a drive waveform is inverted as known to a person skilled in the art.

[0039] A first electrode of the first transistor M1 is coupled with the first power supply ELVDD through the fourth
transistor M4, and a second electrode thereof is coupled with the organic light emitting diode through the fifth transistor
MS5. Moreover, a gate electrode of the first transistor M1 is coupled to a first node N1. The first transistor M1 provides a
current corresponding to a voltage charged in the storage capacitor C, namely, a voltage applied to the first node N1,
to the light emitting element OLED.

[0040] A first electrode of the third transistor M3 is coupled with the second electrode of the first transistor M1, and a
second electrode thereof is coupled to a gate electrode of the first transistor M1. Further, a gate electrode of the third
transistor M3 is coupled with the n-th scan line Sn. When the scan signal is supplied to the n-th scan line Sn, the third
transistor M3 is turned-on, thereby causing the first transistor M1 to be diode-connected. That is, when the third transistor
M3 is turned-on, the first transistor M1 is diode-connected.

[0041] A first electrode of the second transistor M2 is coupled to the data line D, and a second electrode thereof is
coupled to the first node N1. Moreover, a gate electrode of the second transistor M2 is coupled to the n-th scan line Sn.
When the scan line is provided to the n-th scan line Sn, the second transistor M2 is turned-on, thereby allowing the data
signal on the data line D to be supplied to the first electrode of the first transistor M1.

[0042] A first electrode of the fourth transistor M4 is coupled with the first power supply ELVDD, a second electrode
thereof is coupled with the first electrode of the first transistor M1. Furthermore, a gate electrode of the fourth transistor
M4 is coupled with the light emitting control line En. When an emission control signal is not supplied (that is, when the
emission control signal of a low level is supplied), the fourth transistor M4 is turned-on to electrically connect the first
transistor M 1 to the first power supply ELVDD.

[0043] A first electrode of the fifth transistor M5 is coupled with the first transistor M1, and a second electrode thereof
is coupled to the organic light emitting diode OLED. In addition, a gate electrode of the fifth transistor M5 is coupled with
the light emitting control line En. When the emission control signal is not provided (namely, when the emission control
signal of a low level is supplied), the fifth transistor M5 is turned-on, thus electrically connecting the first transistor M1
to the light emitting element OLED.

[0044] A first electrode of the sixth transistor M6 is coupled with the storage capacitor Cst and a gate electrode of the
first transistor M1 (namely, first node N1), and a second electrode thereof is coupled to the initialization power supply
Vint. Further, a gate electrode of the sixth transistor M6 is coupled with an n-1 scan line Sn-1. When the scan signal is
supplied to the n-1 th scan line Sn-1, the sixth transistor M6 is turned-on, thereby initializing the first node N1. So as to
do this, a voltage of the initialization power supply Vint is set to be less than a voltage of the data signal.

[0045] FIG. 6 is a view showing a connection of the pixel shown in FIG. 5 and the demultiplexer 162.
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[0046] An operation will be explained with reference to FIG. 4 and FIG. 6. During the scan period of one horizontal
time period 1H, a scan signal is supplied to an n-1 th scan line Sn-1. When the scan signal is supplied to an n-1 th scan
line Sn-1, sixth transistors M6 included in pixels 140R, 140G, and 140B are turned-on. When the sixth transistors M6
are turned-on, the storage capacitor Cst and a gate electrode of the first transistor M1 is electrically connected to the
initialization power supply Vint. This causes the storage capacitor Cst and the gate electrode of the first transistor M1
to be initialized with a voltage of the initialization power supply Vint.

[0047] Next, the first switching element T1, the second switching element T2, and the third switching element T3 are
sequentially turned-on by first to third control signals CS 1 to CS3, which are sequentially supplied thereto during a data
period. When the first switching element T1 is turned-on, a first data capacitor CdataR formed at the first data line D1
is charged with a voltage corresponding to the data signal. When the second switching element T2 is turned-on, a second
data capacitor CdataG formed at the second data line D2 is charged with a voltage corresponding to the data signal.
When the third switching element T3 is turned-on, a third data capacitor CdataB formed at the third data line D3 is
charged with a voltage corresponding to the data signal. At this time, the second transistors M2 in the pixels 140R, 140G,
and 140B are turned-off, and the data signal is not supplied to the pixels 140R, 140G, and 140B.

[0048] Then, during a scan period after the data period, the scan signal is provided to an n-th scan line Sn. When the
scan signal is provided to an n-th scan line Sn, the second transistor M2 and the third transistor M3 included in each of
the pixels 140R, 140G, and 140B are all turned-on. When the second transistor M2 and the third transistor M3 are turned-
on, a voltage corresponding to the data signal stored in the first to third capacitors CdataR to CdataB are supplied to
the pixels 140R, 140G, and 140B.

[0049] At this time, because a voltage of a gate electrode of the first transistor M1 in each of the pixels 140R, 140G,
and 140B is initialized with the initialization power supply Vint (namely, set to be less than a voltage of the data signal),
the first transistor M1 is turned-on. When the first transistor M1 is turned-on, the data signal is supplied to the first node
N1 through the first transistor M1 and the third transistor M3. At this time, a storage capacitor Cst included in each of
the pixels 140R, 140G, and 140B is charged with a voltage corresponding to the data signal.

[0050] Besides the voltage corresponding to the data signal, the storage capacitor Cst is charged with a voltage
corresponding to a threshold voltage of the first transistor M1. Thereafter, when the emission control signal is not supplied
to the emission control line En (namely, an emission control signal of a low level is supplied), the fourth and fifth transistors
M4 and M5 are turned-on, so that an electric current corresponding to the voltage charged in the storage capacitor Cst
is supplied to organic light emitting diodes OLED(R), OLED(G), and OLED(B), thereby causing them to generate red,
green, and blue light of predetermined luminance.

[0051] Accordingly, a display, such as described above offers an advantage in that it can supply the data signal to i
data lines D using the demultiplexer 162, rather than using the output lines O, thus reducing the number of output lines O.
However, the pixel 140 illustrated in Figure 5 does not express black gradation in its fullest extent. This is because the
voltages charged in the data capacitor Cdata during the data period are supplied to the storage capacitor Cst included
in each pixel 140 during the scan period. In this case, due to a charge sharing between the data capacitor Cdata and
the storage capacitor Cst, the storage capacitor Cst is charged with a lower voltage than a desired voltage.
Accordingly, when a data signal corresponding to the black gradation is supplied, the storage capacitor Cst is charged
with a lower voltage than an applied voltage (namely, a voltage charged in the data capacitor Cdata). This limits the
expression of black gradation.

[0052] Inview ofthe above, the presentinvention provides a method of applying a voltage of a data signal corresponding
to the black gradation higher than that of the conventional data signal. However, in the above described data driving
circuit, it is impossible to apply voltage of such a signal. Further, a method of expressing the black gradation by reducing
a voltage of a first power supply ELVDD may be expected. However, when the voltage of the first power supply ELVDD
is reduced, a voltage of a second power supply ELVSS is also reduced, thereby significantly deteriorating efficiency of
a DC/DC converter.

[0053] Accordingly,inordertosolve the aforementioned problems, a pixel shownin FIG. 7 is provided as an embodiment
of the present invention which will now be described.

The same elements or components in FIG. 5 will not be described again.

[0054] Referring to FIG. 7, a pixel 140’ includes a boosting capacitor Cb, which is disposed between a first node N
and an n-th scan line Sn.

[0055] The boosting capacitor Cb increases a voltage of the first node N when a scan signal supplied to the n-th scan
line Sn is turned-off. When the voltage of the first node N1 is increased, the pixel 140’ may exactly express black gradation
(including other gradations).

[0056] FIG. 8is a view showing a connection of the pixel shown in FIG. 7 and the demultiplexer 162.

[0057] With reference to FIG. 4 and FIG. 8, in the operation, a scan signal is supplied to an n-1th scan line Sn-1 during
a scan period of one horizontal time period 1H. When the scan signal is supplied to an n-1th scan line Sn-1, a sixth
transistor M6 included in each of pixels 140R’, 140G’, and 140B’ is turned-on. When the sixth transistor M6 is turned-
on, a storage capacitor Cst and a gate electrode of the first transistor M1 are electrically connected to an initialization
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power supply Vint. Accordingly, the storage capacitor Cst and the gate electrode of the first transistor M1 are initialized
with a voltage of the initialization power supply Vint.

[0058] Next, the first switching element T1, the second switching element T2, and the third switching element T3 are
sequentially turned-on by first to third control signals CS1 to CS3 sequentially supplied during the data period. When
the first switching element T1 is turned-on, a first data capacitor CdataR formed at the first data line D 1 is charged with
a voltage corresponding to the data signal. When the second switching element T2 is turned-on, a second data capacitor
CdataG formed at the second data line D2 is charged with a voltage corresponding to the data signal. When the third
switching element T3 is turned-on, a third data capacitor CdataB formed at the third data line D3 is charged with a voltage
corresponding to the data signal. At this time, the second transistors M2 in the pixels 140R’, 140G’, and 140B’ are turned-
off, the data signal is not supplied to the pixels 140R’, 140G’, and 140B’.

[0059] Then, during a scan period after the data period, the scan signal is provided to an n-th scan line Sn. When the
scan signal is provided to an n-th scan line Sn, the second transistor M2 and the third transistor M3 included in each of
the pixels 140R’, 140G’, and 140B’ are all turned-on. When the second transistor M2 and the third transistor M3 are
turned-on, a voltage corresponding to the data signal stored in the first to third capacitors CdataR to CdataB are supplied
to the pixels 140R’, 140G’, and 140B".

[0060] At this time, because a voltage of a gate electrode of the first transistor M1 in each of the pixels 140R’, 140G’,
and 140B’ is initialized with the initialization power supply Vint (namely, set to be less than a voltage of the data signal),
the first transistor M1 is turned-on. When the first transistor M1 is turned-on, the data signal is supplied to the first node
N1 through the first transistor M1 and the third transistor M3. At this time, a storage capacitor Cst included in each of
the pixels 140R’, 140G’, and 140B’ is charged with a voltage corresponding to the data signal. Here, besides the voltage
corresponding to the data signal, the storage capacitor Cst is charged with a voltage corresponding to a threshold voltage
of the first transistor M1.

[0061] On the other hand, due to a charge sharing between the data capacitor Cdata and the storage capacitor Cst,
a lower voltage than a desired voltage is supplied to the first node N1 of each of the pixels 140R’, 140G’, and 140B’.
Accordingly, the storage capacitor Cst is not charged with the desired voltage.

[0062] Then, a supply of the scan signal to the n-th scan line stops. In other words, as shown in FIG. 9, a voltage of
the n-th scan line Sn is increased from a voltage of a fourth power supply VVSS to a voltage of a third power supply
VVDD. FIG. 9 is a schematic view showing a voltage of a scan line. Here, a voltage of the fourth power supply VVSS is
voltage supplied at a supply of the scan signal, and is set as a voltage to turn-on the second transistor M2 and the third
transistor M3. In contrast to this, a voltage of the third power supply VVDD is voltage supplied when a supply of the scan
signal stops, and is set as a voltage to turn-off the second transistor M2 and the third transistor M3.

[0063] When asupply of the scan signal to the n-th scan line stops, the firstnode N1 is setin a floating state. Accordingly,
the supply of the scan signal to the n-th scan line stops, a voltage of the first node N1 is increased by the boosting
capacitor Cb. Here, the increased voltage of the first node N1 is expressed by a following equation 1.

[0064]

Increased voltage of N1 = Cb/(Cb+Cst) x (VVDD - VVSS) (1)

[0065] Referring to the equation 1, the increased voltage of the first node N1 is determined by an increased value
(WDD-VVSS) and capacitances of the boosting capacitor Cb and the storage capacitor Cst. Accordingly, an aspect of
the present invention adjusts the capacitances of the boosting capacitor Cb and the storage capacitor Cst according to
a voltage lost due to a charge sharing between the data capacitor Cdata and the storage capacitor Cst in order to
increase the voltage of the first node N1. Accordingly, the storage capacitor Cst can be charged with the desired voltage.
This causes a desired gradation to be expressed.

[0066] On the other hand, so as to increase a voltage of the first node N1 by a desired value, a capacitance of the
storage capacitor Cst is set to be greater than that of the boosting capacitor Cb. In other words, a voltage difference
between the third power supply VVDD and the fourth power supply VVSS is set to be a greater voltage than 10 V. When
the capacitance of the boosting capacitor Cb is set to be greater than that of the storage capacitor Cst, the voltage of
the first node N is increased to a voltage higher than the desired voltage. In order to prevent this from happening, in an
aspect of the present invention, the capacitance of the boosting capacitor Cb is set to be less than that of the storage
capacitor Cst.

[0067] After a voltage of the first node N1 was increased because a supply of the scan signal to the n-th scan line
stops, a supply of an emission control signal to an n-th emission control line En stops. Accordingly, the fourth transistor
M4 and the fifth transistor M5 are turned-on to supply an electric current corresponding to the voltage charged in the
storage capacitor Cst to the organic light emitting diode OLED.
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[0068] FIG. 10 is a graph view showing an electric current supplied to an organic light emitting diode OLED when a
data signal corresponding to a black gradation is supplied to pixels of the first and second embodiments of the present
invention.

[0069] InFIG. 10,5V is setto afirst power supply and -6V is set to a second power supply ELVSS. Further, the storage
capacitor Cst is set to have a capacitance 10 times greater than that of the boosting capacitor Cb.

[0070] With reference to FIG. 10, when a data signal corresponding to a black gradation is supplied to a pixel according
to another embodiment of the present invention shown in FIG. 7, an electric current of approximately 0.02 nA is provided
to the organic light emitting diode OLED. Accordingly, the organic light emitting diode OLED does not emit light to express
an exact black gradation.

[0071] Asis evident from the above explanation, in accordance with a pixel and an organic light emitting display using
the same according to an aspect of the present invention, a data signal to be supplied to one output line can be provided
to a plurality of data lines, thereby reducing the number of output lines. Further, a boosting capacitor is installed at the
pixel. A voltage of a data signal is increased by the boosting capacitor to compensate for a charge sharing between a
data capacitor and a storage capacitor. In other words, an aspect of the present invention increases the voltage of the
data signal using the boosting capacitor that allows an image of a desired gradation to be exactly expressed.

[0072] Although a few embodiments of the present invention have been shown and described, it would be appreciated
by those skilled in the art that changes might be made in this embodiment without departing from the principles of the
invention, the scope of which is defined in the claims and their equivalents.

Claims
1. A pixel comprising:

an organic light emitting diode;

a storage capacitor coupled between a first power supply and an initialization power supply and being charged
with a voltage corresponding to a data signal;

a first transistor controlling an amount of an electric current supplied to the organic light emitting diode corre-
sponding to the voltage charged in the storage capacitor;

a second transistor coupled between a data line and a current scan line, supplying the data signal to a first
electrode of the first transistor when a scan signal is supplied to the current scan line;

a third transistor coupled between a gate electrode and a second electrode of the first transistor, and being
turned-on when the scan signal is supplied to the current scan line; and

a boosting capacitor coupled between the current scan line and the gate electrode of the first transistor, boosting
a voltage of the gate electrode of the first transistor when a supply of the scan signal to the current scan line stops.

2. A pixel according to claim 1, further comprising:

a fourth transistor coupled between the first power supply and the first electrode of the first transistor, and being
turned-on or turned-off according to an emission control signal supplied to an emission control line; and

a fifth transistor coupled between the second electrode of the first transistor and the organic light emitting diode,
and being turned-on or turned-off according to the emission control signal supplied to the emission control line.

3. Apixelaccording to claim 1 or 2, further comprising a sixth transistor coupled between the initialization power supply
and the storage capacitor, and being turned-on when the scan signal is supplied to a previous scan line.

4. A pixel according to any preceding claim, wherein a capacitance of the boosting capacitor is set to be less than the
capacitance of the storage capacitor.

5. An organic light emitting display comprising:

a data driver supplying data signals to respective output lines during a data period of a horizontal time period;
a scan driver sequentially supplying a scan signal to scan lines during a scan period of the horizontal time period
which is a time period other than the data period, respectively, and supplying an emission control signal to
emission control lines during at least two horizontal time periods;

demultiplexers installed at the respective output lines supplying the data signals to data lines during the data
period;

data capacitors installed at the data lines storing the data signals; and
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pixels generating light of predetermined luminance corresponding to the data signals,
wherein each of the pixels includes:

an organic light emitting diode;

a storage capacitor coupled between a first power supply and an initialization power supply and being charged
with a voltage corresponding to one of the data signals;

a first transistor controlling an amount of an electric current supplied to the organic light emitting diode corre-
sponding to the voltage charged in the storage capacitor;

a second transistor coupled between one of the data lines and one of the scan lines, supplying one of the data
signals to a first electrode of the first transistor when the scan signal is supplied to the one of the scan lines;
a third transistor coupled between a gate electrode and a second electrode of the first transistor, and being
turned-on when the scan signal is supplied to the one of the scan lines; and

a boosting capacitor coupled between the one of the scan lines and the gate electrode of the first transistor,
boosting a voltage of the gate electrode of the first transistor when a supply of the scan signal to the current
scan line stops.

An organic light emitting display according to claim 5, wherein each pixel further comprises:

a fourth transistor coupled between the first power supply and the first electrode of the first transistor, and being
turned-on or turned-off according to an emission control signal supplied to an emission control line; and

a fifth transistor coupled between the second electrode of the first transistor and the organic light emitting diode,
and being turned-on or turned-off according to the emission control signal supplied to the emission control line.

An organic light emitting display according to claim 5 or 6, wherein each pixel further comprises a sixth transistor
coupled between the initialization power supply and the storage capacitor, and being turned-on when the scan signal
is supplied to a previous scan line.

An organic light emitting display according to one of claims 5 to 7, wherein, within each pixel, the capacitance of
the boosting capacitor is set to be less than the capacitance of the storage capacitor.

An organic light emitting display according to one of claims 5 to 8, wherein a voltage of the initialization power supply
is set to be less than a voltage of one of the data signals.

An organic light emitting display according to one of claims 5 to 9, wherein one of the data capacitors is selected
from a parasitic capacitor equivalently formed at one of the data lines and a separately constructed capacitor.

An organic light emitting display according to one of claims 5 to 10, further comprising a demultiplexer controller
sequentially outputting a plurality of control signals to the demultiplexers during the data period, respectively, so
that the data signals to be supplied to one of the output line is provided to one of the plurality of data lines.

An organic light emitting display according to one of claims 5 to 11, wherein the demultiplexers divide the data
signals supplied by the output lines and output the divided data signals to the data lines.

An organic light emitting display according to claim 11, wherein the demultiplexer controller sequentially provides
the plurality of control signals so that the plurality of control signals do not overlap with each other during the data
period.

An organic light emitting display according to claim 11, wherein each of the demultiplexers includes at least one
switching element couple to a respective one of the output lines and a respective one of the data lines.

An organic light emitting display according to claim 14, wherein the at least one switching element is turned-on to
provide the data signals to the respective one of the data lines, when one of the control signals from the demultiplexer
controller is supplied.

An organic light emitting display according to claim 15, wherein when one of the control signals is supplied to the
at least one switching element, the data signals provided to the respective one of the data lines are temporarily
stored in a first data capacitor.
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17. A method of expressing black gradation in a pixel comprising:

charging a storage capacitor coupled between a first power supply and an initialization power supply with a
voltage corresponding to a data signal;

controlling an amount of an electric current supplied to an organic light emitting diode corresponding to the
voltage charged in the storage capacitor through a first transistor;

supplying the data signal to the first transistor when a scan signal is supplied to a scan line;

turning-on a second transistor coupled between a gate electrode and a second electrode of the first transistor,
when the scan signal is supplied to the scan line; and

boosting a voltage of the gate electrode of the first transistor when a supply of the scan signal to the current
scan line stops.

10
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