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(57) ABSTRACT

An organic light emitting display capable of reducing the
manufacturing cost and displaying images with uniform
brightness. The organic light emitting display includes: a
data driver for supplying a plurality of data signals to a
plurality of first data lines, respectively; an image display
portion having a plurality of second data lines, a plurality of
scan lines, and a plurality of pixels; and a demultiplexer
having a plurality of data transistors arranged in the respec-
tive first data lines to supply the plurality of data signals
supplied to the first data lines to the plurality of second data
lines, and a plurality of capacitors connected between

(51) Imt. CL respective gate terminals of the plurality of data transistors
G09G  3/30 (2006.01) and the second data lines.
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FIG. 11
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ORGANIC LIGHT EMITTING DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the priority of Korean
Patent Application No. 2004-75821, filed on Sep. 22, 2004,
in the Korean Intellectual Property Office, the entire disclo-
sure of which is incorporated herein by reference.

FIELD OF THE INVENTION

[0002] The present invention relates to an organic light
emitting display and a driving method thereof and, more
specifically, to a demultiplexer. an organic light emitting
display using the same, and a driving method thereof,
capable of reducing the manufacturing cost and displaying
images with uniform brightness.

BACKGROUND

[0003] Recently, various flat panel displays have been
developed to compensate for weight and volume drawbacks
of a cathode ray tube. There are different types of flat panel
displays, such as liquid crystal displays, field emission
displays, plasma display panels, and organic light emitting
displays.

[0004] Among these flat panel displays, an organic light
emitting display can emit light by recombination of elec-
trons and holes. The organic light emitting display has
advantages of fast response time as well as low power
consumption. A typical organic light emitting display emits
light by using a thin film transistor (hereinafter, referred to
as a “TFT”) arranged in each pixel to supply a current to the
light emitting diode.

[0005] FIG. 1is a diagram showing a typical organic light
emitting display according to a prior art. Referring to FIG.
1, the conventional organic light emitting display includes
an image display portion 30 having pixels 40 formed at
intersection regions between scan lines S1 to Sn and data
lines D1 to Dm; a scan driver 10 for driving the scan lines
S1 to Sn; a data driver 20 for driving the data lines D1 to
Dm; and a timing controller 50 for controlling the scan
driver 10 and the data driver 20.

[0006] The scan driver 10 generates scan signals in
response to scanning drive control signals SCS from the
timing controller 50, and sequentially provides the generated
scan signals to the scan lines S1 to Sn. In addition, the scan
driver 10 generates light control signals in response to the
scanning drive control signals SCS and sequentially pro-
vides the generated light control signals to light emitting
control lines E1 to En.

[0007] The data driver 20 generates data signals in
response to data drive control signals DCS from the timing
controller 50, and supplies the generated data signals to the
data lines D1 to Dm. Here, the data driver 20 supplies the
data signals of each horizontal line to the data lines D1 to
Dm for each horizontal period.

[0008] The timing controller 50 generates the data timing
control signals and the scanning drive control signals SCS in
response to sync signals supplied externally. The data drive
control signals DCS generated from the timing controller 50
are supplied to the data driver 20, and the scanning drive
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control signals SCS are supplied to the scan driver 10.
Further, the timing controller 50 supplies external data to the
data driver 20.

[0009] The image display portion 30 receives a first power
supply voltage VDD and a second power supply voltage
VSS. Here, the first power supply voltage VDD and the
second power supply voltage VSS are both supplied to the
respective pixels 40. Each pixel 40 displays an image
corresponding to a respective data signal. Further, A light
emitting time of the pixels 40 is controlled in response to the
light emitting control signals.

[0010] In the conventional organic light emitting display
driven as described above, the pixels 40 are respectively
arranged at the intersection regions between the scan lines
S1 to Sn and the data lines D1 to Dm. Here, the data driver
20 includes m output lines to supply data signals to the m
data lines D1 to Dm, respectively. In other words, according
to the conventional organic light emitting display, the data
driver 20 should have as many output lines as the data lines
D1 to Dm. Therefore, a number of data circuits are needed
such that the data driver 20 has m output lines. This causes
an increase in manufacturing cost. In particular, as the
resolution and size of the image display portion 30 are
increased, the data driver 20 needs to have more output lines,
and accordingly, the manufacturing cost is increased.

SUMMARY OF THE INVENTION

[0011] In one embodiment, the present invention provides
a demultiplexer, an organic light emitting display using the
same, and a driving method thereof, capable of reducing the

manufacturing cost and displaying images with uniform
brightness.

[0012] One embodiment of the present invention provides
an organic light emitting display including: a data driver for
supplying a plurality of data signals to a plurality of first data
lines, respectively; an image display portion having a plu-
rality of second data lines, a plurality of scan lines, and a
plurality of pixels, each pixel arranged at intersection of a
respective second data line and a respective scan line; and a
plurality of demultiplexers, each demultiplexer coupled to a
respective first data line and having a data transistor to
supply a respective data signal to a respective second data
line responsive to the respective first data line, and a
capacitor connected between gate terminal of the data tran-
sistor and the respective second data line.

[0013] The capacitor may be connected between the gate
terminal and a drain terminal of each data transistor. Each
data transistor may include 1 data transistors (where, 1 is a
natural number of 2 or more), and the organic light emitting
display may further include a demultiplexer controller for
sequentially turning on the i data transistors while the scan
signals are supplied to the scan lines. The capacitors con-
nected to the respective gate terminals of the i data transis-
tors may have different capacitances from each other. In one
embodiment, the capacitance of a respective capacitor is
larger as the respective capacitor is turned on later in the
sequence.

[0014] Another embodiment of the present invention is to
provide a demultiplexer including: a plurality of transistors
respectively connected to a plurality of data lines to supply
data signals supplied from the external to a plurality of data
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lines; and a plurality of capacitors each connected between
a gate terminal of a respective transistor and a respective
data line, wherein each of the capacitors has different
capacitances.

[0015] The plurality of transistors may be sequentially
turned on to supply the data signals to the plurality of data
lines. In one embodiment, the capacitance of a respective
capacitor increases in value as the respective capacitor is
turned on later in the sequence.

[0016] Yet another embodiment of the present invention is
to provide a method of driving an organic light emitting
display, including: sequentially turning on a plurality of
transistors to supply a plurality of data signals applied to one
output signal to a plurality of data lines; and sequentially
turning off each of the plurality of transistors to sequentially
increase respective voltages supplied to the data lines,
wherein a respective voltage associated with a respective
transistor is set to be higher than the voltage associated with
a second transistor that is turned off after the first transistor.

[0017] In one embodiment, the present invention is a
method for driving an organic light emitting display. The
method includes multiplexing a first data line to a plurality
of second data lines for sequentially driving respective light
emitting diodes; and sequentially increasing a voltage of a
next second data line of the plurality of second data line
before the next second data line drives a respective light
emitting diode to compensate for current variations of the
respective light emitting diode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] These and/or other aspects and advantages of the
invention will become apparent and more readily appreci-
ated from the following description of various embodiments,
taken in conjunction with the accompanying drawings of
which:

[0019] FIG. 1 is a diagram showing an organic light
emitting display according to prior art;
[0020] FIG. 2 is a diagram showing an organic light

emitting display according to an embodiment of the present
invention;

[0021] FIG. 3 is a detailed circuit diagram showing the
demultiplexer shown in FIG. 2;

[0022] FIG. 4 is a detailed circuit diagram showing the
initializer shown in FIG. 2;

[0023] FIG. 5isadiagram showing an arrangement where
a demultiplexer and an initializer are arranged adjacent to
each other;

[0024] FIG. 6 is a diagram showing an embodiment of a
pixel shown;
[0025] FIG.7 is a diagram showing an arrangement where

a demultiplexer, an initializer and some pixels are con-
nected;

[0026] FIG. 8 is a timing diagram showing driving wave-
forms supplied to scan lines, data lines, an initializer, and a
demultiplexer;

[0027] FIG. 9 is a diagram showing a voltage applied to
a gate terminal of the first capacitor shown in FIG. 6;
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[0028] FIG. 10 is a diagram showing a current supplied to
a light emitting diode by a voltage of the gate terminal
shown in FIG. 9;

[0029] FIG. 11 is a circuit diagram showing a demulti-
plexer according to another embodiment of the present
invention;

[0030] FIG. 12 is a diagram showing an arrangement
where a demultiplexer, an initializer and some pixels are
arranged;

[0031] FIG. 13 is a diagram showing a voltage applied to
the gate terminal of the first transistor shown in FIG. 6; and

[0032] FIG. 14 is a diagram showing a current supplied to
a light emitting diode by the voltage of the gate terminal
shown in FIG. 13.

DETAILED DESCRIPTION

[0033] FIG. 2 is a diagram showing an organic light
emitting display according to an embodiment of the present
invention. Referring to FIG. 2, the organic light emitting
display includes a scan driver 110, a data driver 120, an
image display portion 130, a timing controller 150, a demul-
tiplexer block 160, a demultiplexer controller 170, and an
initialization block 200.

[0034] The image display portion 130 includes a plurality
of pixels 140 arranged at regions intersected by scan lines S1
to Sn and second data lines DL1 to DLm. Each of the pixels
140 emits light corresponding to a data signal supplied from
a respective second data line DL.

[0035] The scan driver 110 generates scan signals in
response to scanning drive control signals SCS supplied
from the timing controller 150, and sequentially supplies the
generated scan signals to the scan lines S1 to Sn. In addition,
the scan driver 110 generates light emitting control signals
in response to the scanning drive control signals SCS, and
sequentially supplies the generated light emitting control
signals to light emitting control lines E1 to En.

[0036] The data driver 120 generates data signals in
response to data drive control signals DCS supplied from the
timing controller 150, and supplies the generated data sig-
nals to the respective data lines D1 to Dny/i. The data driver
120 supplies i data signals (where i is a natural number
greater than one) to the first data lines D1 to Dmy/i, respec-
tively.

[0037] The timing controller 150 generates the data drive
control signals DCS and the scanning drive control signals
SCS in response to sync signals (not shown) supplied
externally. The data drive control signals DCS generated
from the timing controller 150 are supplied to the data driver
120, and the scanning drive control signals SCS are supplied
to the scan driver 110. Further, the timing controller 150
supplies external data to the data driver 120.

[0038] The demultiplexer block 160 includes m/i demul-
tiplexers 162. In other words, the demultiplexer block 160
includes as many demultiplexers as the number of first data
lines D1 to Dnv/i, and each demultiplexer 162 is connected
to a respective first data line.

[0039] Further, each demultiplexer 162 is connected to i
second data lines DL. Each demultiplexer 162 sequentially
supplies the data signals supplied to the respective first data
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line to a corresponding i second data lines DL for each
horizontal period. In other words, the demultiplexer 162
supplies the data signals supplied to one first data line D to
the i second data lines DL. As a result, the number of output
lines included in the data driver 120 is rapidly reduced. For
example, assuming that i is 3, the number of output lines of
the data driver 120 is reduced to 3 of the number of first data
lines and thus the number of data integration circuits
included in the data driver 120 is also reduced. In other
words, according to the present invention, the data signals
supplied to the one first data line D using a respective
demultiplexer are advantageously supplied to the pixels to
reduce the manufacturing cost.

[0040] The initialization block 200 includes m/i initializ-
ers 202. In other words, the initialization block portion 200
includes as many initializers 202 as the number of first data
lines D1 to Dm/i. Each initializer 202 is connected to a
respective one of the first data lines D1 to Dm/i.

[0041] In addition, each initializer 202 is connected to a
respective group of i second data lines DL. Each initializer
202 described above supplies a respective second data line
DL to an initialization power supply voltage Vint (a prede-
termined power supply voltage) for each one horizontal
period. Here, the horizontal periods are different from each
other.

[0042] The demultiplexer controller 170 supplies i control
signals to the respective demultiplexers 162 for each one
horizontal period. The demultiplexer controller 170 supplies
the control signals such that the data signals supplied to one
first data line D are supplied to a respective group of i second
data lines DL. Further, the demultiplexer controller 170
supplies 1 initialization control signals to the respective
initializers 202 for one horizontal period. The demultiplexer
controller 170 supplies the initial control signals such that
the voltage Vint supplied to the second data lines connected
to the respective initializers 202 are applied at different
times. Further, while the demultiplexer controller 170 shown
in FIG. 2 is arranged outside the timing controller 150, the
demultiplexer controller 170 may be inside the timing
controller 150, according to an embodiment of the present
invention.

[0043] FIG. 3 is a diagram showing an exemplary inner
circuit of the demultiplexer shown in FIG. 2. For the
convenience of illustration, assume that i is 3 in FIG. 3. In
addition, assume that the demultiplexer shown in FIG. 3 is
a demultiplexer connected to the first one of the first data
line D1.

[0044] Referring to FIG. 3, each demultiplexer 162
includes a first switching device (or transistor) T1, a second
switching device T2, and a third switching device T3. The
first switching device T1 is arranged between the first one of
the first data line D1 and the first one of the second data line
DL1, and supplies the data signals supplied to the first one
of the first data line D1 to the first one of the second data line
DL1. The first switching device is driven by the first control
signal CS1 supplied from the demultiplexer controller 170.

[0045] The second switching device T2 is arranged
between the first one of the first data line D1 and the second
one of the second data line DL2, and supplies the data
signals supplied to the first one of the first data line D1 to the
second one of the second data line DL2. The second
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switching device is driven by the second control signal CS2
supplied from the demultiplexer controller 170.

[0046] The third switching device T3 is arranged between
the first one of the first data line D1 and the third one of the
second data line DL3, and supplies the data signals supplied
to the first one of the first data line D1 to the third one of the
second data line DL2. The third switching device is driven
by the third control signal CS3 supplied from the demulti-
plexer controller 170. A detailed operation of the demulti-
plexer 162 described above is described below. FIG. 4 is a
diagram showing an exemplary inner circuit diagram of the
initializer 202 shown in FIG. 2. For the convenience of
illustration, assume that iis 3 in FIG. 4. In addition, assume
that the initializer shown in FIG. 4 is an initializer connected
to the first to third second data lines DL1 to DL3.

[0047] Referring to FIG. 4, each initializer 202 includes
initialization switching devices T4 to T6, such as a fourth
switching device (or transistor) T4, a fifth switching device
TS5, and a sixth switching device T6.

[0048] The fourth switching device T4 is arranged
between the initialization power supply voltage Vint and the
first one of the second data line DL1, and supplies the
voltage Vint to the first one of the second data line DL1. The
switching device T4 is driven by a first initialization control
signal Cb1 supplied from the demultiplexer controller 170.

[0049] The fifth switching device T5 is arranged between
the voltage Vint and the second one of the second data line
DL2, and supplies the voltage Vint to the second one of the
second data line DL2. The switching device T5 is driven by
a second initialization control signal Cb2 supplied from the
demultiplexer controller 170.

[0050] Similarly, the sixth switching device T6 is arranged
between the voltage Vint and the third one of the second data
line DL3, and supplies the voltage Vint to the third one of the
second data line DL3. The switching device T6 is driven by
a third initialization control signal Cb3 supplied from the
demultiplexer controller 170.

[0051] In one embodiment, the initialization switching
devices T4, T5, and T6 included in the initializer 202 of the
present invention may be arranged adjacent to the data
switching devices T1, T2, and T3 included in the demulti-
plexer 162. Here, the operation of the demultiplexer process
is the same whether the initialization switching devices T4,
T5, and T6 are adjacent to the data switching devices T1, T2,
and T3 or separated therefrom. For now, it is assumed that
the initialization switching devices T4, T5, and T6 are
adjacent to each other. A demultiplexer and an initializer
arranged adjacent to each other are shown in FIG. 5.

[0052] FIG. 6 is a circuit diagram showing an exemplary
embodiment of the pixel shown in FIG. 2. According to one
embodiment of the present invention, all pixels 140 may be
substantially adapted to an arrangement where at least one
transistor among the transistors included in a respective
pixel 140 may be configured as a diode. Here, before the
data signals are applied to the pixels 140, a predetermined
voltage is supplied such that a forward bias voltage is
applied to the transistor configured as the diode. Referring to
FIG. 6, each of the pixels 140 includes a light emitting diode
(OLED), a pixel circuit 142 connected to a second data line
DL, a scan line S, and a light emitting control line E for
driving the light emitting diode (OLED).
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[0053] The light emitting diode (OLED) has an anode
electrode connected to the pixel circuit 142 and a cathode
electrode connected to a second power supply voltage VSS.
The second power supply voltage VSS may be a voltage, for
example a ground voltage, lower than the first power supply
voltage VDD. The light emitting diode (OLED) generates
light corresponding to a current supplied from the pixel
circuit 142. The light emitting diode (OLED) may include
fluorescent and/or phosphorescent organic material.

[0054] The pixel circuit 142 includes a storage capacitor
Cst and a sixth transistor M6 connected between the first
power supply voltage VDD and the n-1th scan line Sn-1; a
second transistor M2 and a fourth transistor M4 connected
between the first power supply voltage VDD and the data
line DL; and a fifth transistor M5 connected to the light
emitting diode (OLED) and the light emitting control line
En. The pixel circuit 142 also includes a first transistor M1
connected between the fifth transistor M5 and a first node N1
that is a common point of the second transistor M2 and the
fourth transistor M4; and a third transistor M3 connected
between the gate terminal and the drain terminal of the first
transistor M1 and controlled by the nth scan line Sn. While
the first to sixth transistors M1 to Mé are shown as p-type
MOSFETs in FIG. 6, the present invention is not limited
hereto. However, if the first to sixth transistors M1 to M6 are
N-type MOSFETs, polarities of driving waveforms will be
inverted.

[0055] The first transistor M1 has a source terminal con-
nected to the first node N1 and a drain terminal connected to
a source terminal of the fifth transistor M5. Further, the first
transistor M1 has its gate terminal connected to a first
terminal of the storage capacitor Cst. The first transistor M1
supplies the current corresponding to a voltage charged in
the storage capacitor Cst to the light emitting diode (OLED).

[0056] The third transistor M3 has a drain terminal con-
nected to the gate terminal of the first transistor M1 and a
source terminal connected to the drain terminal of the first
transistor M1. Further, the third transistor M3 has its gate
terminal connected to the nth scan line Sn. The third
transistor M3 connected as a diode configuration is turned
on when the scan signal is supplied to the nth scan line Sn.

[0057] The second transistor M2 has a source terminal
connected to the data line DL and a drain terminal connected
to the first node N1. Further, the second transistor M2 has a
gate terminal connected to the nth scan line Sn. The second
transistor M2 is turned on when the scan line is supplied to
the nth scan line Sn, and supplies the data signals supplied
to the respective data line DL to the first node N1.

[0058] The fourth transistor M4 has a drain terminal
connected to the first node N1 and a source terminal con-
nected to the first power supply voltage VDD. Further, the
fourth transistor M4 has a gate terminal connected to the
light emitting control line E. The fourth transistor M4 is
turned on when the light emitting control signal is not
supplied (i.e., in a low state), and electrically connects the
first node N1 to the first power supply voltage VDD.

[0059] The fifth transistor M5 has a source terminal con-
nected to the drain terminal of the first transistor M1 and a
drain terminal connected to the light emitting diode
(OLED). Further, the fifth transistor M5 has a gate terminal
connected to the light emitting control line E. The fifth
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transistor M5 is turned on when the light emitting control
signal is not supplied, and supplies the current supplied from
the first transistor M1 to the light emitting diode (OLED).

[0060] The sixth transistor M6 has a source terminal
connected to the first terminal of the storage capacitor Cst,
and a drain terminal and a gate terminal connected to the
n-1th (previous) scan line Sn-1. The sixth transistor M6 is
turned on when the scan signal is supplied to the n—1th scan
line Sn-1, to initialize the storage capacitor and the gate
terminal of the first transistor.

[0061] FIG. 7 is a diagram showing an exemplary
arrangement where the demultiplexer, the initializer and
pixels are connected. Here, assume that red R, green G, and
blue B pixels are connected to one multiplexer (i.e., i=3).
Further, FIG. 8 is a timing diagram showing driving wave-
forms supplied to scan lines, data lines, the initializer, and
the demultiplexer.

[0062] Referring to FIGS. 7 and 8, when the scan signal
is supplied to the n—1th scan line Sn-1, the sixth transistors
M6 included in the respective pixels 142R, 142G, and 142B
are turned on. When the sixth transistor M6 in each respec-
tive pixel is turned on, the storage capacitor Cst and the gate
terminal of the first transistor are connected to the n-1th
scan line Sn-1. In other words, when the sixth transistor M6
is turned on, the scan signal is supplied to the storage
capacitor Cst and the gate terminal of the first transistor M1
in each respective pixel is initialized.

[0063] The scan signal is then supplied to the next (nth)
scan line Sn and the second transistor M2 and the third
transistor M3 included in each of the pixels 142R, 142G, and
142B, are turned on. Further, in synchronization with the
scan signal supplied to the nth scan line Sn, the first
initialization control line Cb1, the second initialization con-
trol line Cb2, and the third initialization control line Cb3 are
supplied as shown in FIG. 8. When the initialization control
lines Cb1 to Cb3 are supplied, the fourth switching device
T4 through the sixth switching device T6 are turned on.

[0064] When T4 to T6 are turned on, the voltage Vint is
supplied to the first one of the second data line DL1 to the
third one of the second data line DL3. The voltage Vint
supplied to DL1 to DL3 is then supplied to the first node N1
of each of the pixels 142R, 142G, and 142B. Here, the gate
terminal of the first transistor M1 included in each of the
pixels 142R, 142G, and 142B remains at the voltage corre-
sponding to the scan signal, as it is initialized by the scan
signal supplied to the n-1th scan signal Sn-1.

[0065] When the initialization power supply voltage Vintl
is supplied to the first node N1, the first transistor M1 is
turned on or off depending on the voltage value of Vintl.
Here, the voltage of Vint1 is designated to be lower than the
voltage of the data signal minus a threshold voltage of the
transistors included in the pixel 140.

[0066] For example, when the first transistor M1 is turned
on, the voltage of the gate terminal of the first transistors is
changed to Vintl. Further, when the first transistor M1 is
turned off, the voltage of the gate terminal of the first
transistor M1 keeps the voltage of the scan signal.

[0067] Next, the first control signal CS1 is supplied to turn
on the first switching device T1. Here, the supply of the first
initialization control signal Cb1 is stopped before the first
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control signal CS1 is supplied, while the second initializa-
tion control signal Cb2 and the third initialization control
signal Cb3 are continuously supplied to overlap with the first
control signal CS1, as shown in FIG. 8.

[0068] When the first control signal CS1 is supplied, the
first switching device T1 is turned on. When the first
switching device T1 is turned on, the data signal supplied to
the first data line D1 is supplied to the first node N1 of the
first pixel 142R via the second transistor M2. When the
voltage of the data signal is supplied to the first node N1, the
first transistor M1 is turned on. In other words, the gate
terminal of the first transistor M1 is driven by the voltage
Vintl or the scan signal, so that the first transistor M1 is
turned on when the data signal is supplied to the first node
N1. Accordingly, the data signal applied to the first node N1
is supplied to one side of the storage capacitor via the first
transistor M1 and the third transistor M3. Subsequently, the
voltage corresponding to the data signal is charged in the
storage capacitor Cst.

[0069] Next, the first switching device T1 is turned off and
the second switching device T2 is turned on by the second
control signal CS1. Here, before the second control signal
CS2 is supplied, the supply of the second initialization
control signal Cb2 is stopped, while the third initialization
control signal Cbh3 is continuously applied to overlap with
the second control signal CS2, as shown in FIG. 8.

[0070] When the second control signal CS1 is supplied,
the second switching device T2 is turned on. When the
second switching device T2 is turned on, the data signal
supplied to the first one of the first data line D1 is supplied
to the first node N1 of the second pixel 142G via the second
transistor M2 and the first transistor M1 is turned on. In other
words, the gate terminal of the first transistor M1 is driven
by Vint1 or the scan signal, so that the first transistor M1 is
turned on when the data signal is supplied to the first node
N1. When the first transistor M1 is turned on, the data signal
applied to the first node N1 is supplied to one side of the
storage capacitor via the first transistor M1 and the third
transistor M3 and the voltage corresponding to the data
signal is charged in the storage capacitor.

[0071] Next, the second switching device T2 is turned off,
and the third switching device T3 is turned on by the third
control signal CS3. However, before the third control signal
C83 is supplied, the supply of the third initialization control
signal Cb3 is stopped, as shown in FIG. 8.

[0072] When the third control signal CS3 is applied, the
third switching device T3 is turned on and the data signal
supplied to the first one of the first data line D1 is supplied
to the first node N1 of the third pixel 142B via the second
transistor M2. When the voltage of the data signal is
supplied to the first node N1, the first transistor is turned on.
In other words, the gate terminal of the first transistor M1 is
driven by Vintl or the scan signal, so that the first transistor
M1 is turned on when the data signal is supplied to the first
node N1. Accordingly, the data signal applied to the first
node N1 is supplied to one side of the storage capacitor Cst
via the first transistor M1 and the third transistor M3 and the
voltage corresponding to the data signal is charged into the
storage capacitor Cst.

[0073] As described above, the data signals supplied to
one of the first data line D1 are then supplied to 1 second data
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lines DL by using the demultiplexer 162. Further, initializa-
tion switching devices are arranged to correspond to the data
switching devices, and the initialization power supply volt-
age Vint is applied until the data signals are supplied to the
respective second data line DL, thereby displaying stable
desired images. In other words, the initialization switching
devices are turned on simultaneously when the scan signals
are applied, and are turned on substantially immediately
before the data switching device is turned on, so that the
voltage variation of the gate terminal of the first transistor
M1 can be prevented, and accordingly, the desired images
can be stably displayed.

[0074] FIG. 9 is a diagram showing a gate voltage of the
first transistor when data signals having the same gray scale
are supplied. Referring to FIGS. 7 to 9, first, when the scan
signal is applied to the n-1th scan line Sn-1, the voltage of
the gate terminal of the first transistors M1 included in the
respective pixels 142R, 142G, and 142B is lowered to a
voltage of the scan signal (e.g., a negative voltage). Further,
when the scan signal is applied to the nth scan line Sn, the
first control signal CS1 to the third control signal CS3 are
sequentially supplied, and thus the data signals are supplied
in the order of the first pixel 142R, the second pixel 142G,
and the third pixel 142B.

[0075] When the first control signal CS1 is applied to turn
on the first switching device T1, the voltage of the gate
terminal of the first transistor M1 of the first pixel 142R is
rapidly increased. Further, when the supply of the first
control signal CS1 is stopped to turn off the first switching
device T1, the voltage of the gate terminal of the first
transistor M1 is further increased by a kick back voltage, as
shown in FIG. 9.

[0076] More specifically, an equivalent parasitic capacitor
is formed between the gate electrode and the drain electrode
of the first switching device T1. Here, the kick back voltage
is generated by the parasitic capacitor when the first switch-
ing device T1 changes from a turn-on state to a turn-off state,
and the kick back voltage increases the gate voltage of the
first transistor M1 of the first pixel 142R. When the first
switching device T1 changes from the turn-on state to the
turn-off state, a voltage across both ends of its parasitic
capacitor Cgd is changed, so that the charges of the parasitic
capacitor Cgd are redistributed to generate the kick back
voltage.

[0077] When the second control signal CS2 is applied, the
second switching device T2 is turned on. When the second
switching device T2 is turned on, the voltage of the gate
terminal of the first transistor M1 of the second pixel 142G
is rapidly increased. Further, when the second control signal
is applied, the first switching device T1 is turned on while
the voltage of the gate terminal of the first transistor M1 of
the first pixel 142R is continuously increased by the voltage
charged in the parasitic capacitor equivalently formed in the
first one of the second data line DL1. In addition, when the
supply of the second control signal CS2 is stopped to turn off
the second switching device T2, a kick back voltage further
increases the voltage of the gate terminal of the first tran-
sistor M1 of the second pixel 142G, as shown in FIG. 9.

[0078] When the third control signal CS3 is applied, the
third switching device T3 is turned on. When the third
switching device T3 is turned on, the voltage of the gate
terminal of the first transistor M1 included in the third pixel
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142B is rapidly increased. Further, when the third control
signal is applied, the first switching device T1 is turned on
while the voltage of the gate terminal of the first transistors
M1 included in the first pixel 142R and the second pixel
142G is continuously increased by the voltage charged in the
parasitic capacitor equivalently formed in the second data
line D1 and DL2. In addition, when the supply of the third
control signal CS3 is stopped to turn off the third switching
device T3, a kick back voltage similar to the kick back
voltages in the first and second switching devices further
increases the voltage of the gate terminal of the first tran-
sistor M1 of the third pixel 142B, as shown in FIG. 9.

[0079] Next, when the supply of the scan signal is stopped,
the first transistors M1 included in the first to third pixels
142R to 142B keep the voltage applied thereto. Here, the
respective data signals are applied to the first, second and
third pixels 142R to 142B at different times respectively, as
shown in FIG. 9. Therefore, even when the data signals
having the same gray scale are supplied to the i second data
lines DL connected to the demultiplexer 162, light having
different brightness is generated due to the timing difference
of the data signals. In othet words, even when a data signal
having the same gray scale is applied, the respective currents
supplied to the light emitting diode (OLED) have different
values, in response to the timing of the data signals, as
shown in FIG. 10. This affects the brightness of displayed
images.

[0080] To overcome the shortcomings described above, a
demultiplexer shown in FIG. 11 is proposed. FIG. 11 is a
diagram showing a demultiplexer according to one embodi-
ment of the present invention. While describing the demul-
tiplexer of FIG. 11, the description of similar elements as
those in FIG. 3 will be omitted.

[0081] Referring to FIG. 11 the demultiplexer 162
includes capacitors C1 to C3 arranged between gate termi-
nals and drain terminals of the data switching devices T1 to
T3, respectively.

[0082] The first capacitor C1 connected between the gate
terminal and the drain terminal of the first switching device
T1 (and the first one of the second data line DL1) increases
the voltage supplied to the data line DL1 by a first voltage,
when the first switching device T1 is turned off. Here, the
first capacitor C1 has a first capacitance value.

[0083] The second capacitor C2 connected between the
gate terminal and the drain terminal of the second switching
device T2 (and the second one of the second data line DL2)
increases the voltage supplied to the data line DL2 by a
second voltage, when the second switching device T2 is
turned off. Here, assuming that the turn on timing of the
second switching device T2 is later than that of the first
switching device T1, the voltage value of the second voltage
is determined to be higher than the voltage value of the first
voltage because, the second capacitor C2 has a second
capacitance larger than the first capacitance.

[0084] The third capacitor C3 connected between the gate
terminal and the drain terminal of the third switching device
T3 (and the third one of the second data line DL3) increases
the voltage supplied to the data line DL3 by a third voltage
different from the first and second voltages, when the third
switching device T3 is turned off. Here, assuming that the
turn on timing of the third switching device T3 is later than

Apr. 6,2006

that of the second switching device T2, the voltage value of
the third voltage is determined to be higher than the voltage
value of the second voltage because, the third capacitor C3
has a third capacitance larger than the second capacitance.

[0085] In fact, the capacitances of the capacitors C1, C2,
and C3 connected between the gate terminal and the drain
terminal of the data switching devices T1 to T3, respectively,
are determined according to the turn on timings of the data
switching devices T1 to T3. In other words, a switching
device having a later turn on time is connected to the
capacitor having a higher capacitance, while the switching
device having an earlier turn on time is connected to the
capacitor having a lower capacitance. Accordingly, when a
capacitor having the capacitance that corresponds to a
respective turn on timing is arranged at a respective gate
terminal and the drain terminal of a respective data switch-
ing device in the demultiplexer 162, an image having an
uniform brightness is displayed even with the different
supply time of the data signal.

[0086] This is described in more detail with reference to
FIG. 12. FIG. 12 is a diagram showing an arrangement
where the demultiplexer FIG. 11 is coupled with the pixels.
FIG. 13 is a diagram showing a gate voltage of the first
transistor when the data signals having the same gray scales
are supplied to the respective pixels.

[0087] Referring to FIGS. 12 and 13, first, when the scan
signal is supplied to the n-1th scan line Sn-1, the voltage of
the gate terminal of a respective first transistor M1 in a
respective pixels 142R, 142G, and 14B is lowered to a
voltage of the scan signal (e.g., a negative voltage). When
the scan signal is supplied to the nth scan signal Sn, the first
control signal CS1 to the third control signal CS3 are
sequentially applied, and thus, the data signals are supplied
in the order of the first pixel 142R, the second pixel 142G,
and the third pixel 142B.

[0088] More specifically, first, the first control signal CS1
is applied to turn on the first switching device T1. When the
first switching device T1 is turned on, the voltage of the gate
terminal of the first transistor M1 in the first pixel 142R is
increased. Further, at the time that the supply of the first
control signal CS1 is stopped to turn off the first switching
device T1, a kick back voltage further increases the voltage
of the gate terminal of the first transistor M1. Here, since the
first capacitor C1 has the first (lower) capacitance, the
voltage of the gate terminal of the first transistor M1 is
increased by a first voltage V1 corresponding to the first
capacitance, as shown in FIG. 13.

[0089] Next, the second control signal CS2 is applied to
turn on the second switching device T2. When the second
switching device T2 is turned on, the voltage of the gate
terminal of the first transistor M1 in the second pixel 142G
is rapidly increased. In addition, at the time that the supply
of the second control signal CS2 is stopped to turn off the
second switching device T2, a kick back voltage further
increases the voltage of the gate terminal of the first tran-
sistor M1. Here, since the second capacitor C2 has the
second capacitance larger than the first capacitance, the
voltage of the gate terminal of the first transistor M1 is
increased by a second voltage V2, which is higher than the
first voltage V1, as shown in FIG. 13.

[0090] Next, the third control signal CS3 is applied to turn
on the third switching device T3. When the third switching
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device T3 is turned on, the voltage of the gate terminal of the
first transistor M1 in the third pixel 142B is rapidly
increased. In addition, at the time that the supply of the third
control signal CS3 is stopped to turn off the third switching
device T3, a kick back voltage further increases the voltage
of the gate terminal of the first transistor M1. Here, since the
third capacitor C3 has the third capacitance larger than the
second capacitance, the voltage of the gate terminal of the
first transistor M1 is increased by a third voltage V3, which
is higher than the second voltage V2, as shown in FIG. 13.

[0091] Consequently, as a respective data switching
device is turned on later than a previous data switching
device, the respective capacitance of the capacitor C is set to
be larger so that images having uniform brightness can be
displayed irrespective of the timing of the data signals. In
other words, by providing a higher kick back voltage to the
respective data switching devices T1, T2, and T3 as they turn
on sequentially, the supply of the low voltage according to
the subsequent data signal is compensated, thereby images
having uniform brightness are displayed. The respective
currents supplied to the light emitting diode (OLED), when
the signals supplied to one of the first data line D 1s applied
to the second data lines DL by using the demultiplexer, are
shown in FIG. 14 (when the data signals having the same
gray scales are applied). In one embodiment, the capaci-
tances of the respective capacitors between the gate terminal
and the drain terminal of each of the data switching devices
T1, T2, and T3 are experimentally determined, according to
the size and resolution of the image display portion.

[0092] As described above, according to an embodiment
of the present invention, data signals supplied to one of the
first data line are supplied to 1 second data lines by using a
demultiplexer connected to a respective first data line so that
the manufacturing cost is reduced. In addition, by adding
capacitors having different capacitances to gate terminals
and source terminals of 1 data switching devices in the
respective demultiplexers, the images having uniform
brightness are displayed.

[0093] 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 might be made in
these embodiments 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. An organic light emitting display comprising:

a data driver for supplying a plurality of data signals to a
plurality of first data lines, respectively;

an image display portion having a plurality of second data
lines, a plurality of scan lines, and a plurality of pixels;
and

a demultiplexer having a plurality of data transistors
arranged in the respective first data lines to supply the
plurality of data signals supplied to the first data lines
to the plurality of second data lines, and a plurality of
capacitors connected between respective gate terminals
of the plurality of data transistors and the second data
lines.

2. The organic light emitting display according to claim 1,

wherein the capacitor is connected between the gate terminal
and a drain terminal of each data transistor.
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3. The organic light emitting display according to claim 1,
further comprising a demultiplexer controller for sequen-
tially turning on the data transistors while scan signals are
supplied to the scan lines,

wherein the demultiplexer includes i data transistors,

where 1 is a natural number of 2 or more.

4. The organic light emitting display according to claim 3,
wherein the capacitors connected to the gate terminals of the
respective data transistors have different capacitances.

5. The organic light emitting display according to claim 4,
wherein the capacitance of a first capacitor is larger than a
second capacitor that turns on after the first capacitor.

6. The organic light emitting display according to claim 3,
wherein each of the plurality of pixels comprises a plurality
of transistors and at least one of the transistors is connected
in a diode configuration.

7. The organic light emitting display according to claim 6,
wherein each pixel comprises:

an organic light emitting diode;

a first transistor for controlling a current supplied to the
organic light emitting diode in response to a respective
data signal;

a storage capacitor connected to the first transistor to
charge a voltage corresponding to the respective data
signal,

a second transistor connected to a scan line and a second
data line to supply the respective data signal supplied
from the second data line to the storage capacitor;

a third transistor controlled by the nth scan line and
connected to a gate terminal and a drain terminal of the
first transistor;

a fourth transistor and a fifth transistor controlled by a
light emitting control line; and

a sixth transistor having a gate terminal and a drain
terminal connected to a previous scan line and a source
terminal connected to the gate terminal of the first
transistor.

8. The organic light emitting display according to claim 6,
further comprising a plurality of initializers, each of the
plurality of initializers comprising the same number of
initialization transistors as the number of data transistors
included in the demultiplexer, to apply a predetermined
voltage to the respective second data lines.

9. The organic light emitting display according to claim 8,
wherein the demultiplexer controller turns on the initializa-
tion transistors earlier than the respective data transistors,
when the scan signals are supplied.

10. The organic light emitting display according to claim
9, wherein the demultiplexer controller turns off the initial-
ization transistors at different times.

11. The organic light emitting display according to claim
10, wherein a respective initialization transistor is turned off
before the respective data transistor connected to the same
data line is turned on.

12. A demultiplexer comprising:

a plurality of transistors and a plurality of data lines, each
of the plurality of transistors connected to a respective
data line to supply data signals to each of the respective
data lines; and
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a plurality of capacitors, each connected between a gate
terminal of a respective transistor and the respective
data line,

wherein each of the capacitors has a different capacitance.

13. The demultiplexer according to claim 12, wherein the
plurality of transistors sequentially are turned on to supply
the data signals to the plurality of data lines.

14. The demultiplexer according to claim 13, wherein the
capacitance of the capacitor is larger as the transistor is
turned on later in the sequence.

15. A method of driving an organic light emitting display,
comprising:

sequentially turning on a plurality of transistors to supply
data signals supplied to one output signal to a plurality
of data lines; and

sequentially turning off the plurality of transistors to
increase respective voltages supplied to the plurality of
data lines,

wherein the respective increased voltages are set to be
higher as the plurality of transistors are turned off later
in the sequence.
16. A method of driving an organic light emitting display
comprising:
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multiplexing a first data line to a plurality of second data
lines for sequentially driving respective light emitting
diodes; and

sequentially increasing a voltage of a next second data
line of the plurality of second data lines before the next
second data line drives a respective light emitting diode
to compensate for current variations of the respective
light emitting diode.

17. An organic light emitting display comprising:

a plurality of light emitting diodes;

means for multiplexing a first data line to a plurality of
second data lines for sequentially driving respective
light emitting diodes; and

means for sequentially increasing a voltage of a next
second data line of the plurality of second data lines
before the next second data line drives a respective
light emitting diode to compensate for brightness of the
respective light emitting diode.
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