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ORGANIC LIGHT EMITTING DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to and the benefit of
Korean Patent Application No. 10-2006-0074588, filed on
Aug. 8, 2006, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND

1. Field of the Invention

The present invention relates to an organic light emitting
display, and more particularly to an organic light emitting
display capable of displaying an image of uniform luminance
regardless of a leakage current.

2. Discussion of Related Art

Various flat plate displays with reduced weight and volume
in comparison to cathode ray tubes (CRT) have been devel-
oped. Flat panel displays include liquid crystal displays
(LCD), field emission displays (FED), plasma display panels
(PDP), and organic light emitting displays.

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.

FIG. 1 1s a circuitry diagram showing a pixel of a conven-
tional organic light emitting display.

With reference to FIG. 1, the pixel 4 of a conventional
organic light emitting display includes an organic light emit-
ting diode OLED and a pixel circuit 2. The pixel circuit 2 is
coupled between a data line Dm and a scan line Sn, and
controls the organic light emitting diode OLED.

An anode electrode of the organic light emitting diode
OLED is coupled with the pixel circuit 2, and a cathode
electrode thereof is coupled to a second power supply
ELVSS. The organic light emitting diode OLED generates
light of a predetermined luminance corresponding to an elec-
tric current supplied from the pixel circuit 2.

When a scan signal is provided to a scan line Sn, the pixel
circuit 2 receives a data signal from the data line Dm, and
controls an amount of an electric current supplied to the
organic light emitting diode OLED according to the data
signal. In order to do this, the pixel circuit 2 includes a first
transistor M1, a second transistor M2, and a storage capacitor
Cst. The second transistor M2 is coupled between a first
power supply ELVDD and the organic light emitting diode
OLED. The first transistor Ml is coupled among the second
transistor M2, the data line Dm, and the scan line Sn. The
storage capacitor Cst is coupled between a gate electrode and
a first electrode of the first transistor M1.

A gate electrode of the first transistor M1 is coupled to the
scan line Sn, and a first electrode thereof is coupled to the data
line Dm. A second electrode of the first transistor M1 is
coupled with the gate electrode of the second transistor M2.
The first and second electrodes may be either the drain or
source electrodes. For example, the first electrode may be the
source electrode and the second electrode may be the drain
electrode. When a scan signal is supplied to the scan line Sn,
the first transistor M1 is turned on to supply the data signal
from the data line Dm to the gate electrode of the second
transistor M2. At this time, the storage capacitor Cst is
charged with a voltage corresponding to the data signal.

The gate electrode of the second transistor M2 is coupled to
one terminal of the storage capacitor Cst, and a first electrode

10

20

25

30

35

40

45

60

65

2

thereof is coupled to another terminal of the storage capacitor
Cst and the first power supply ELVDD. The second electrode
of the second transistor M2 is coupled to an anode electrode
of the organic light emitting diode OLED. The second tran-
sistor M2 controls an amount of an electric current from the
first power supply ELVDD to the second power supply
ELVSS through the organic light emitting diode OLED
according to the voltage stored in the storage capacitor Cst.
The organic light emitting diode OLED generates light cor-
responding to an amount of an electric current supplied from
the second transistor M2.

So as to express a desired image in the aforementioned
pixel 4, the voltage charged in the storage capacitor Cst,
namely, the voltage corresponding to the data signal should
stably maintain during one frame. However, in the conven-
tional pixel 4, during a displayed time period of the image, a
predetermined leakage current from the storage capacitor Cst
is supplied to the data line Dm through the first transistor M1.

As described earlier, when the leakage current occurs, the
voltage stored in the storage capacitor Cst varies. According
to a variation voltage of the storage capacitor Cst, when the
luminance of the red pixel R, the green pixel G, and the blue
pixel B change by the same value, a uniform image may be
displayed. Accordingly, observers cannot recognize the
change in luminance due to the leakage current.

However, due to properties of materials of red, green, and
blue light emitting diodes included in the red, green, and blue
pixels, although voltage variation amounts of the storage
capacitor Cst are identical with each, an amount of light
generated by the red, green, and blue pixels may be different
from each other.

That is, emission efficiency may be expressed by the fol-
lowing equation 1 based on properties of current used mate-
rials:

OLED(G)>OLED(R)>OLED(B) (.

Accordingly, when the same voltage varies in the storage
capacitor Cst, the greatest luminance varies in the green
organic light emitting diode OLED(G), whereas the least
luminance varies in the blue organic light emitting diode
OLED(B). When Iuminance variation amounts of the red,
green, and blue pixels are differently set due to the leakage
current, a uniform image cannot be expressed. This causes
observers to observe a luminance variation due to the leakage
current.

SUMMARY OF THE INVENTION

An organic light emitting display capable of displaying an
image of uniform luminance regardless of a leakage current is
provided. The organic light emitting display includes scan
lines and data lines crossing each other. The display further
includes a red pixel including a red organic light emitting
diode, a green pixel including a green organic light emitting
diode, and a blue pixel including a blue organic light emitting
diode. Switch sections are respectively included in the red,
green, and blue pixels for transferring a data signal to the data
lines according to a scan signal from the scan lines. Driving
circuits are respectively included in the red, green, and blue
pixels for supplying a current to red, green, and blue organic
light emitting diodes connected thereto according to the data
signal from the switch sections. At least one of the respective
switch sections included in the red, green, and blue pixels has
adifferent number of transistors than at least one other of the
respective switch sections.

According to a second aspect of an exemplary embodiment
of the present invention, an organic light emitting display is
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provided including scan lines and emission control lines
formed parallel with each other. Data lines cross the scan
lines. The display further includes a red pixel including a red
organic light emitting diode; a green pixel including a green
organic light emitting diode; a blue pixel including a blue
organic light emitting diode. Switch sections are respectively
included in the red, green, and blue pixels for transferring a
data signal to the data lines according to a scan signal from an
i-th scan lines (‘i is a natural number). Driving circuits are
respectively included in the red, green, and blue pixels for
supplying a current to red, green, and blue organic light
emitting diodes connected thereto according to the data signal
from the switch sections. Initialization sections are respec-
tively included in the red, green, and blue pixels for supplying
an initialization power source to the driving circuits when the
scan signalis provided to ani-1 th scan line. At least one of the
respective initialization sections included in the red, green,
and blue pixels has a different number of transistors than at
least one other of the respective initialization sections.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a circuitry diagram showing a pixel of a conven-
tional organic light emitting display.

FIG. 2 is a view showing an organic light emitting display
according to a first embodiment of the present invention.

FIG. 3 is a view showing a red pixel, a green pixel, and a
blue pixel B shown in FIG.2.

FIG. 4 is a circuitry diagram showing a construction of a
driving circuit shown in FIG. 3.

FIG. 5 is a view showing another example of a red pixel, a
green pixel, and a blue pixel B shown in FIG. 2.

FIG. 6 is a view showing an organic light emitting display
according to a second embodiment of the present invention.

FIG. 7 is a view showing a red pixel, a green pixel, and a
blue pixel B shown in FIG. 6.

FIG. 8 is a circuitry diagram showing a construction of a
driving circuit shown in FIG. 7.

FIG. 9 is a view showing another example of a red pixel, a
green pixel, and a blue pixel B shown in FIG. 6.

FIG. 10 is a view showing an organic light emitting display
according to a third embodiment of the present invention.

FIG. 11 is a view showing a red pixel, a green pixel, and a
blue pixel B shown in FIG. 10.

FIG. 12 is a circuitry diagram showing a construction of a
driving circuit shown in FIG. 11.

FIG. 13 is a waveform diagram showing a method for
driving the pixel shown in FIG. 12.

FIG. 14 is a view showing another example of a red pixel,
a green pixel, and a blue pixel B shown in FIG. 10.

DETAILED DESCRIPTION

Hereinafter, exemplary embodiments according to the
present invention will be described with reference to the
accompanying drawings. When a first element is connected to
a second element, the first element may be not only directly
connected to the second element but also indirectly connected
to the second element via another element. Further, irrelative
elements are omitted for clarity. Also, like reference numerals
refer to like elements throughout.

Referring to FIG. 2, the organic light emitting display
according to the first embodiment of the present invention
includes a pixel portion 30 having pixels 40, a scan driver 10,
adata driver 20, and a timing control unit 50. The pixels 40 are
connected to scan lines S1 through Sn and data lines D1
through Dm. The scan driver 10 drives the scan lines S1
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4

through Sn. The data driver 20 drives the data lines D1
through Dm. The timing control unit 50 controls the scan
driver 10 and the data driver 20.

The scan driver 10 receives the scan driving control signal
SCS form a timing control unit 50. The scan driver 10 that
receives the scan driving control signal sequentially provides
a scan signal to the scan lines S1 through Sn.

The data driver 20 receives a data driving signal DCS from
the timing control part 50. The data driver 20 that receives the
data driving signal DCS generates and provides a data signal
to the data lines D1 through Dm in synchronization with the
data signal.

The timing control part 50 generates a data driving signal
DCS and a scan driving signal SCS corresponding to synchro-
nizing signals supplied externally. The data driving signal
DCS generated from the timing control part 50 is provided to
the data driver 20, and the scan driving signal SCS is provided
to the scan driver 10. Further, the timing control unit 50
provides an externally supplied data Data to the data driver
20.

The pixel portion 30 receives power of the first power
supply ELVDD and power of the second power supply
ELVSS externally and provides the first and second power
supplies to the pixels 40. When the pixels 40 receive the
power of the first power supply ELVDD and the power of the
second power supply ELVSS, they generate light correspond-
ing to a data signal.

The pixels 40 are divided into ared pixel R, a green pixel G,
and a blue pixel B, which generate red light, green light, and
blue light, respectively, according to the data signal. In at least
one of the red pixel R, the green pixel G, and the blue pixel B,
the number of transistor disposed at a leakage path are differ-
ently set.

FIG. 3 isa view showing a red pixel R, a green pixel G, and
a blue pixel B shown in FIG. 2.

With reference to FI1G. 3, switch sections 62R, 62G, 62B
are coupled to the scan line Sn and the respective data line.
The number of transistors included in the switch sections
62R, 62G, 62B is set differently according to whether the
pixel is a red pixel R, green pixel G, or a blue pixel B. That is,
as the emission efficiency increases (refer to the equation 1) of
the organic light emitting diode, more transistors are included
in each of the switch sections 62R, 62G, 62B. Thus, the
number of the transistors are increased in proportion to the
emission efficiency.

Specifically, three transistors M1-1, M1-2, M1-3 are
formed at the switch section 62G of the green pixel G, which
includes a green organic light emitting diode OLED(G).
When the three transistors M1-1, M1-2, M1-3 are formed
between the driving circuit 60 and the data line Dm-1, an
amount of a leakage current supplied to the data line Dm-1
from the driving circuit 60 can be minimized.

Two transistors M1-1, M1-2 are formed at the switch sec-
tion 62R of the red pixel R, which includes a red organic light
emitting diode OLED(R). When the two transistors M1-1,
M1-2 are formed between the driving circuit 60 and the data
line Dm-2, an amount of a leakage current more than that in
the green pixel G is supplied from the driving circuit 60 to the
data line Dm-2.

One transistor M1 is formed at the switch section 62B of
the blue pixel B, which includes a blue organic light emitting
diode OLED(B). When the transistor M1 is formed between
the driving circuit 60 and the data line Dm, an amount of a
leakage current more than that in the red pixel R is supplied
from the driving circuit 60 to the data line Dm.

That is, in an exemplary embodiment of the present inven-
tion, in consideration of emission efficiencies of the organic
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light emitting diodes OLED(R), OLED(G), OLED(B), the
number of transistors disposed between the scan line Sn and
the driving circuit 60 is controlled. When the number of
transistors disposed between the scan line Sn and the driving
circuit 60 is set in proportion to emission efficiency, the
present invention can display an image of uniform luminance
irrespective of a leakage current. The least amount of leakage
current occurs in a green pixel G of the best emission effi-
ciency, whereas the most amount of leakage occurs in a blue
pixel B of the worst emission efficiency. Accordingly, varia-
tion amounts of the luminance of the organic light emitting
diodes OLED(R), OLED(G), OLED(B) are uniformly set,
thereby causing an image of uniform luminance to be dis-
played.

For convenience of a description, FIG. 3 shows two tran-
sistors M1-1, M1-2, three transistors M1-1, M1-2, M1-3, and
one transistor M1, which are formed at the red, green, and
blue pixels R, G, and B, respectively. The present invention is
not limited thereto. In practice, the number of the transistors
in the red, green, and blue pixels R, G, and B may be variously
controlled in consideration of emission efficiencies thereof.

The driving circuit 60 included in each of the red, green,
and blue pixels R, G, and B supplies a predetermined current
from the first power supply ELVDD to the organic light
emitting diodes OLED(R), OLED(G), OLED(B) according
to the data signal. Here, the driving circuit 60 may be vari-
ously constructed to supply an electric current corresponding
to the data signal to the organic light emitting diodes OLED
(R), OLED(G), OLED(B).

For example, as shown in F1G. 4, the driving circuit 60 may
include a second transistor M2 and a storage capacitor Cst.
The second transistor M2 is coupled to the switch section
62R, 62G, 62B, the organic light emitting diodes OLED(R),
OLED(G), OLED(B), and the first power supply ELVDD.
The storage capacitor Cst is disposed between a gate elec-
trode and a first electrode of the second transistor M2.

The storage capacitor Cst is charged with a voltage corre-
sponding to a data signal supplied through the switch section
62R, 62G, 62B. The second transistor M2 supplies an electric
current to the organic light emitting diodes OLED(R), OLED
(G), OLED(B), which corresponds to the voltage charged in
the storage capacitor Cst.

FIG. 5 is a view showing another example of a red pixel R,
a green pixel G, and a blue pixel B shown in FIG. 2. With
reference to FIG. 5, in the second embodiment of the present
invention, the number of transistors included in a switch
section 64G of a green pixel G is set to be different from that
of transistors included in red and blue pixels R and B. In other
words, in the second embodiment of the present invention, the
switch section 64R of the red pixel R and the switch section
64B of the blue pixel B contains the same number of transis-
tors.

Specifically, as is seen from the forgoing description, emis-
sion efficiencies of organic light emitting diodes OLED(R),
OLED(G), OLED(B) are determined by the equation 1.
Emission efficiency differences between red and blue organic
light emitting diodes OLED(R), OLED(B) are small. In other
words, the emission efficiencies of the red and blue organic
light emitting diodes OLED(R), OLED(B) are similarly set.
Accordingly, although the numbers of transistors in each of
the switch sections 64R, 64G, 64B are equally set, a great
luminance difference does not occur.

For convenience of a description, FIG. 5 shows two tran-
sistors M1-1, M1-2, three transistors M1-1, M1-2, M1-3, and
two transistors M1-1, M1-2, which are formed at the red,
green, and blue pixels R, G, and B, respectively. However, the
present invention is not limited thereto. In practice, the num-
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6

ber of the transistors in the red, green, and blue pixels R, G,
and B may be variously controlled in consideration of emis-
sion efficiencies thereof.

FIG. 6 is a view showing an organic light emitting display
according to a second embodiment of the present invention.

Referring to FIG. 6, the organic light emitting display
according to the second embodiment of the present invention
includes a pixel portion 130 having pixels 140, a scan driver
110, a data driver 120, and a timing control unit 150. The
pixels 140 are connected to scan lines S1 through Sn, emis-
sion control lines E1 through En, and data lines D1 through
Dm. The scan driver 110 drives the scan lines S1 through Sn
and emission control lines E1 through En. The data driver 120
drives the data lines D1 through Dm. The timing control unit
150 controls the scan driver 110 and the data driver 120.

The scan driver 110 receives the scan driving control signal
SCS form a timing control unit 50. The scan driver 110 having
received the scan driving control signal sequentially provides
ascansignal to the scan lines S1 through Sn. Further, the scan
driver 110 generates an emission control signal, and sequen-
tially provides the emission control signal to the emission
control lines E1 through En. An emission control signal sup-
plied to an i-th emission control line Ei is supplied to overlap
with an i-th scan line Si. In practice, the emission control
signalis set to have a greater width than that of the scan signal.

The data driver 120 receives a data driving signal DCS
from the timing control part 150. The data driver 120 that
receives the data driving signal DCS generates and provides a
data signal to the data lines D1 through Dm in synchroniza-
tion with the data signal.

The timing control part 150 generates a data driving signal
DCS and a scan driving signal SCS corresponding to synchro-
nizing signals supplied externally. The data driving signal
DCS generated from the timing control part 150is provided to
the data driver 120, and the scan driving signal SCS is pro-
vided to the scan driver 110. Further, the timing control unit
150 provides an externally supplied data Data to the data
driver 120.

The pixel portion 130 receives power of the first power
supply ELVDD and power of the second power supply
ELVSS externally and provides the first and second power
supplies to the pixels 140. When the pixels 140 receive the
power of the first power supply ELVDD and the power of the
second power supply ELVSS, they generate light correspond-
ing to a data signal. The pixels 140 are divided into a red pixel
R, a green pixel G, and a blue pixel B, which generate red
light, green light, and blue light, respectively, according to the
data signal. On the other hand, emission times of the pixels
140 are controlled by the emission control signal.

FIG. 7 is a view showing a red pixel R, a green pixel G, and
a blue pixel B shown in FIG. 6. The pixels of FIG. 7 have an
identical structure to that of the pixels of FIG. 5 except that the
driving circuits 160 are coupled with the emission control line
En.

Referring to FIG. 7, the switch sections 162R, 162G, 162B
are coupled to the scan line Sn and the respective data signal.
The number of transistors included in the switch sections
162R, 162G, 162B of red, green, and blue pixels R, G, and B
are set differently to each other according to emission effi-
ciencies of organic light emitting diodes OLED(R), OLED
(G), OLED(B).

That is, three transistors M1-1, M1-2, M1-3 are formed at
a switch section 162G of the green pixel G, which includes a
green organic light emitting diode OLED (G). Further, one
transistor M1 is formed at a switch section 162B of the blue
pixel B, which includes a blue organic light emitting diode
OLED (B). Moreover, two transistors M1-1, M1-2 are formed
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at a switch section 162R of the red pixel R, which includes a
red organic light emitting diode OLED (R).

When the number of transistors disposed at the switch
section 162R, 162G, 162B is set corresponding to emission
efficiency, the present invention can display an image of
uniform luminance irrespective of aleakage current. The least
amount of leakage current occurs ina green pixel G of the best
emission efficiency, whereas the most amount of leakage
occurs in a blue pixel B of the worst emission efficiency.
Accordingly, variation amounts of the luminance of the
organic light emitting diodes OLED(R), OLED(G), OLED
(B) are uniformly set, thereby causing an image of uniform
luminance to be displayed.

For convenience of a description, FIG. 7 shows two tran-
sistors M1-1, M1-2, three transistors M1-1, M1-2, M1-3, and
one transistor M1, which are formed at the red, green, and
blue pixels R, G, and B, respectively. However, the present
invention is not limited thereto. In practice, the number of the
transistors in the red, green, and blue pixels R, G, and B may
be various controlled in consideration of emission efficien-
cies thereof.

The driving circuits 160 provide a predetermined current
from the first power supply ELVDD to the organic light
emitting diodes OLED(R), OLED(G), OLED(B) corre-
sponding to a data signal. The driving circuits 160 control an
emission time according to an emission control signal from
the emission control line En. A construction of the driving
circuit 160 is coupled to an emission control line, and is
variously set to control the emission time according to the
emission control signal from the emission control line.

For example, as shown in FIG. 8, the driving circuit 160
may include a second transistor M2, a storage capacitor Cst,
and a third transistor M3. The second transistor M2 is coupled
to the switch section 162R, 162G, 162B, the organic light
emitting diodes OLED(R), OLED(G), OLED(B), and the
first power supply ELVDD. The storage capacitor Cst is dis-
posed between a gate electrode and a first electrode of the
second transistor M2. The third transistor M3 is coupled to
the second transistor M2 and the organic light emitting diodes
OLED(R), OLED(G), OLED(B).

The storage capacitor Cst is charged with a voltage corre-
sponding to a data signal supplied through the switch section
162R, 162G, 162B. The second transistor M2 supplies an
electric current to the organic light emitting diodes OLED(R),
OLED(G), OLED(B), which corresponds to the voltage
charged in the storage capacitor Cst. When the emission
control signal is supplied to the third transistor M3, it is turned
on. In contrast to this, the third transistor M3 is turned-off
during remaining time periods.

The emission control signal is supplied to the n-th emission
control line En to overlap with the scan signal, which is
supplied to the n-th scan line Sn. While the storage capacitor
Cst is being charged with a voltage corresponding to the data
signal, the third transistor M3 is turned-off. After the storage
capacitor Cst is charged with a desired voltage, the third
transistor M3 is turned on.

FIG. 9 is a view showing another example of a red pixel R,
a green pixel G, and a blue pixel B shown in FIG. 6. With
reference to FIG. 9, in the second embodiment of the present
invention, the number of transistors included in a switch
section 164G of a green pixel G is set to be different from that
of transistors included in red and blue pixels R and B. In other
words, in the second embodiment of the present invention, the
switch section 164R of the red pixel R and the switch section
164B of the blue pixel B have the same number of transistors.

In detail, as is seen from the forgoing description, emission
efficiencies of organic light emitting diodes OLED(R),
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OLED(G), OLED(B) are determined by the equation 1.
Emission efficiency differences between red and blue organic
light emitting diodes OLED(R), OLED(B) are small. In other
words, the emission efficiencies of the red and blue organic
light emitting diodes OLED(R), OLED(B) are similarly set.
Accordingly, although the number of transistors in the switch
sections 164R, 164G, 164B is equally set, a great luminance
difference does not occur.

For convenience of a description, FIG. 9 shows two tran-
sistors M1-1, M1-2, three transistors M1-1, M1-2, M1-3, and
two transistors M1-1, M1-2, which are formed at the red,
green, and blue pixels R, G, and B, respectively. However, the
present invention is not limited thereto. In practice, the num-
ber of the transistors in the red, green, and blue pixels R, G,
and B may be various controlled in consideration of emission
efficiencies thereof.

The aforementioned pixel 140 of FIG. 8 has a general
circuit arrangement to drive the organic light emitting diode
OLED. However, pixel 140 structured by the circuit arrange-
ment of FIG. 8 may not allow for a uniform image to be
displayed due to non-uniformity in a threshold voltage of the
second transistor M2, which supplies an electric current to the
organic light emitting diode. Various circuits have been sug-
gested to compensate the non-uniformity in a threshold volt-
age of the second transistor M2. Among them, a circuit
coupled to an initialization power supply for compensating
the non-uniformity in a threshold voltage of the second tran-
sistor M2 has widely been used.

FIG. 10 is a view showing an organic light emitting display
according to a third embodiment of the present invention.

Referring to FIG. 10, the organic light emitting display
according to the third embodiment of the present invention
includes a pixel portion 230 having pixels 240, a scan driver
210, a data driver 220, and a timing control unit 250. The
pixels 240 are connected to scan lines S1 through Sn and data
lines D1 through Dm. The scan driver 210 drives the scan
lines S1 through Sn and emission control lines E1 through En.
The data driver 220 drives the data lines D1 through Dm. The
timing control unit 250 controls the scan driver 210 and the
data driver 220.

The scan driver 210 receives the scan driving control signal
SCS from a timing control unit 250. The scan driver 210 that
receives the scan driving control signal sequentially provides
ascansignal to the scan lines S1 through Sn. Further, the scan
driver 210 generates an emission control signal, and sequen-
tially provides the emission control signal to the emission
control lines E1 through En. The emission control signal is set
to have a greater width than that of the scan signal.

The data driver 220 receives a data driving signal DCS
from the timing control part 250. The data driver 220 that
receives the data driving signal DCS generates and provides a
data signal to the data lines D1 through Dm in synchroniza-
tion with the data signal.

The timing control part 250 generates a data driving signal
DCS and a scan driving signal SCS corresponding to synchro-
nizing signals supplied externally. The data driving signal
DCS generated from the timing control part 250 is provided to
the data driver 220, and the scan driving signal SCS is pro-
vided to the scan driver 210. Further, the timing control unit
250 provides an externally supplied data Data to the data
driver 220.

The pixel portion 230 receives power of the first power
supply ELVDD and power of the second power supply
ELVSS externally and provides the first and second power
supplies to the pixels 240. When the pixels 240 receive the
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power of the first power supply ELVDD and the power of the
second power supply ELVSS, they generate light correspond-
ing to a data signal.

The pixels 240 are divided into a red pixel R, a green pixel
G, and a blue pixel B, which generate red light, green light,
and blue light, respectively, according to the data signal. On
the other hand, emission times of the pixels 240 are controlled
by the emission control signal. The number of transistors
coupled to an initialization power supply is differently set in
one of the red pixel R, the green pixel G, and the blue pixel B.
In practice, a lower voltage is set to the initialization power
supply for initializing the pixel 240, so that a great leakage
current occurs in the transistor, which is coupled to the ini-
tialization power supply.

FIG. 11 is a view showing a red pixel R, a green pixel G,
and a blue pixel B shown in FIG. 10.

Referring to FIG. 11, each of the red pixel R, the green
pixel G, and the blue pixel B includes one of organic light
emitting diodes OLED(R). OLED(G), OLED(B), one of
switch section 262R, 262G, 262B, a driving circuit 260, and
one of initialization section 264R, 264G, 264B. The switch
section 262R, 262G, 262B is connected to the scan line Sn
and supplies a data signal thereto. The driving circuit 260
provides an electric current corresponding to the data signal
from the switch section262R, 262G, 262B to the organic light
emitting diodes OLED(R), OLED(G), OLED(B). The initial-
ization section 264R, 264G, 264B provides power from the
initialization power supply Vint to the driving circuit 260.

The switch section 262R, 262G, 262B provides a data
signal from the data line D to the driving circuit 260 according
to the scan signal from the scan line Sn. So as to do this, as
shown in FIG. 12, the driving circuit 260 includes a first
transistor M1. When the scan signal is supplied to the first
transistor M1, it is turned on to electrically connect the scan
line Sn and the data line D.

The driving circuit 260 charges a predetermined voltage
corresponding to a data signal from the switch section 262R,
262G, 262B, and provides an electric current corresponding
to the charged voltage to organic light emitting diodes OLED
(R), OLED(G), OLED(B). In order to do this, the driving
circuit 260 includes a second transistor M2, a third transistor
M3, a fourth transistor M4, a fifth transistor M5, and a storage
capacitor Cst.

A first electrode of the second transistor M2 is connected to
the switch section 262R, 262G, 262B, and a second electrode
thereof'is connected to a first electrode of the fourth transistor
M4. Further, a gate electrode of the second transistor M2 is
connected to the storage capacitor Cst. The second transistor
M2 transfers an electric current corresponding to a voltage
charged in the storage capacitor Cst to the organic light emit-
ting diodes OLED(R), OLED(G), OLED(B).

A first electrode of the third transistor M3 is connected to
the second electrode of the second transistor M2, and a sec-
ond electrode thereof is connected to the gate electrode of the
second transistor M2. Further, a gate electrode of the third
transistor M3 is connected to an n-th scan line Sn. When the
scan signal is supplied to the n-th scan line Sn (namely,
current scan line), the third transistor M3 is turned on to
diode-connect the second transistor M2.

A first electrode of the fourth transistor M4 is connected to
the second electrode of the second transistor M2, and a sec-
ond electrode thereof is connected to anode electrodes of the
organic light emitting diodes OLED(R), OLED(G), OLED
(B). Further, a gate electrode of the fourth transistor M4 is
connected to an emission control line En. When the emission
control signal is not supplied, the fourth transistor M4 is
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turned on to transfer an electric current from the second
transistor M2 to the organic light emitting diode OLED.

A first electrode of the fifth transistor M5 is connected to
the first power supply ELVDD, and a second electrode thereof
is connected to a first electrode of the second transistor M2.
Further, a gate electrode of the fifth transistor M5 is connected
to an emission control line En. When the emission control
signal is not supplied to the emission control line En, the fifth
transistor M5 is turned on to electrically connect a first elec-
trode of the second transistor M2 to the first power supply
ELVDD.

When a scan signal is supplied to an n-1 th scan line Sn-1
(previous scan line), the initialization section 264R, 264G,
264B changes a voltage in the gate electrode of the second
transistor M2 in the driving circuit 260 to a voltage of the
initialization power supply Vint. So as to do this, the initial-
ization section 264R, 264G, 264B includes at least one tran-
sistor. When the scan signal is supplied to the n-1 th scan line
Sn-1, the transistor included in the initialization section
264R, 264G, 264B is turned on to electrically connect a gate
electrode of the second transistor M2 to the initialization
power supply Vint. The number of transistors included in the
initialization section 264R, 264G, 264B is differently set
according to emission efficiencies of the organic light emit-
ting diodes OLED(R), OLED(G), OLED(B).

Specifically, three transistors Mi-1, Mi-2, Mi-3 are formed
at the initialization section 264G of the green pixel G, which
includes a green organic light emitting diode OLED (G).
Further, one transistor Mi is formed at the initialization sec-
tion 264B of the blue pixel B, which includes a blue organic
light emitting diode OLED (B). And, two transistors Mi-1,
Mi-2 are formed at the initialization section 264R of the red
pixel R, which includes a red organic light emitting diode
OLED (R).

When the number of transistors disposed between the ini-
tialization power supply 264R, 264G, 264B is set correspond-
ing to emission efficiency, an image of uniform luminance
may be displayed irrespective of a leakage current. In other
words, the least amount of leakage current occurs in a green
pixel G of excellent emission efficiency, whereas the most
amount of leakage occurs in a blue pixel B of the worst
emission efficiency. Accordingly, variation amounts of the
luminance of the organic light emitting diodes OLED(R),
OLED(G), OLED(B) are uniformly set, thereby causing an
image of uniform luminance to be displayed.

For convenience of a description, FIG. 11 shows two tran-
sistors Mi-1, Mi-2, three transistors Mi-1, Mi-2, Mi-3, and
one transistor Mi, which are formed at initialization sections
264R, 264G, 264B of the red, green, and blue pixels R, G, and
B, respectively. However, the present invention is not limited
thereto. In practice, the number of the transistors in respective
initialization sections 264R, 264G, 264B of the red, green,
and blue pixels R, G, and B may be variously controlled in
consideration of emission efficiencies thereof.

FIG. 12 is a circuitry diagram showing a construction of a
driving circuit shown in FIG. 11. FIG. 13 is a waveform
diagram showing a method for driving the pixel shown in
FIG. 12.

An operation of the organic light emitting display will be
now described of a blue pixel B connected to an n-1 scan line
Sn-1 and an m data line Dm, and a waveform of FIG. 13.

Firstly, when a scan signal is supplied to the n-1 scan line
Sn-1, initialization transistors included in the initialization
section 264B are turned on. When the initialization section
264B are turned on, a voltage of the initialization power
supply Vint is provided to one terminal of the storage capaci-
tor Cst and a gate electrode of the second transistor M2.
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Because a voltage less than the data signal is set to the ini-
tialization power supply Vint, the one terminal of the storage
capacitor Cst and the gate electrode of the second transistor
M2 are initialized with the voltage of the initialization power
supply Vint.

Next, the scan signal is supplied to an n-th scan line Sn.
When the scan signal is supplied to an n-th scan line Sn, the
first transistor M1 and the third transistor M3 are turned on.
When the third transistor M3 is turned on, the second transis-
tor M2 is diode-connected. When the first transistor M1 is
turned on, a data signal from the data line Dm is transferred to
a first electrode of the second transistor M2. At this time,
because a voltage of the gate electrode of the second transistor
M2 is set as a voltage of the initialization power supply Vint
(namely, is less than a voltage of the data signal), the second
transistor M2 is turned on.

When the second transistor M2 is turned on, the data signal
is provided to one terminal of the storage capacitor Cst
through the second transistor M2 and the third transistor M3.
Because the data signal is transferred to the storage capacitor
Cst through the second transistor M2, which is diode-con-
nected, the storage capacitor Cst is charged with voltages
corresponding to the data signal and a threshold voltage of the
second transistor M2.

After the storage capacitor Cst is charged with voltages
corresponding to the data signal and a threshold voltage of the
second transistor M2, the supply of the emission control
signal stops to turn-on the fourth transistor M4 and the fifth
transistor M5. When the fourth transistor M4 and the fifth
transistor M5 are turned on, a current path is formed from the
first power supply ELVDD to the organic light emitting diode
OLED. In this case, the second transistor M2 controls an
amount of an electric current flowing from the first power
supply ELVDD to the organic light emitting diode OLED
corresponding to the voltage charged in the storage capacitor
Cst.

Here, the storage capacitor Cst included in the pixel 240 is
charged with a voltage corresponding to the threshold voltage
of the second transistor M2 as well as the data signal, so that
it can control an electric current flowing to the organic light
emitting diode OLED regardless of the threshold voltage of
the second transistor M2. In the event, each pixel 240 may
display an image of uniform luminance irrespective of the
threshold voltage of the second transistor M2.

FIG. 14 1s a view showing another example ofa red pixel R,
a green pixel G, and a blue pixel B shown in FIG. 10. With
reference to FIG. 14, in the second embodiment of the present
invention, the number of transistors included in a switch
section 264G ofa green pixel G is set to be different from that
of transistors included in red and blue pixels R and B. In other
words, in the second embodiment of the present invention, the
switch section 264R for the red pixel R and the switch section
264B for the blue pixel B contains the same number of tran-
sistors.

Specifically, as is seen from the forgoing description, emis-
sion efficiencies of organic light emitting diodes OLED(R),
OLED (G), OLED(B) are determined by the equation 1.
Emission efficiency differences between red and blue organic
light emitting diodes OLED(R), OLED (B)are small. In other
words, the emission efficiencies of the red and blue organic
light emitting diodes OLED(R), OLED (B) are similarly set.
Accordingly, although the number of transistors in the switch
sections 264R, 264G, 264B is equally set, a great luminance
difference does not occur.

For convenience of a description, FIG. 14 shows two tran-
sistors Mi-1, Mi-2, three transistors Mi-1, Mi-2, Mi-3, and
two transistors Mi-1, Mi-2, which are formed at respective
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initialization sections 264R, 264G, 264B of the red, green,
and blue pixels R, G, and B, respectively. However, the
present invention is not limited thereto. In practice, the num-
ber of the transistors in respective initialization sections
264R, 264G, 264B of the red, green, and blue pixels R, G, and
B may be variously controlled in consideration of emission
efficiencies thereof.

On the other hand, in consideration of emission efficiencies
of the organic light emitting diodes OLED(R), OLED(G),
OLED(B), the number of transistors included in the switch
section 262R, 262G, 262B of FIG. 11 and FIG. 14 may be also
controlled. For example, the number of transistors included in
the switch section 262R, 262G, 262B can be set as illustrated
with reference to FIG. 7 and FIG. 9.

As is clear from the forgoing description, in the organic
light emitting display according to exemplary embodiments
of the present invention, because the number of transistors
disposed at a leakage path is set according to emission effi-
ciencies of organic light emitting diodes, it may display an
image having uniform luminance. That is, the number of
transistors is set to reduce leakage current in a pixel, which
includes an organic light emitting diode having higher emis-
sion efficiency. In contrast to this, the number of transistors is
set to allow a greater leakage current to flow in a pixel, which
includes an organic light emitting diode having lower emis-
sion efficiency. Accordingly, amounts of light varied due to a
leakage current are similarly set in respective organic light
emitting diodes, with the result that an image of an uniform
luminance can be displayed.

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 embodi-
ment 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:

scan lines and data lines crossing each other,

a red pixel having a red organic light emitting diode, a red
pixel switch section, and a red pixel driving circuit;

a green pixel having a green organic light emitting diode, a
green pixel switch section, and a green pixel driving
circuit;

a blue pixel having a blue organic light emitting diode, a
blue pixel switch section, and a blue pixel driving cir-
cuit;

wherein the red pixel switch section, the green pixel switch
section, and the blue pixel switch section are adapted to
transfer a data signal from the data lines according to a
scan signal from the scan lines;

wherein the red pixel driving circuit, the green pixel driv-
ing circuit, and the blue pixel driving circuit are adapted
to supply a current to the red organic light emitting
diode, the green organic light emitting diode, and the
blue organic light emitting diode connected thereto,
respectively, according to the data signal from the red
pixel switch section, the green pixel switch section, and
the blue pixel switch section, respectively,

wherein at least one of the red pixel switch section, the
green pixel switch section, and the blue pixel switch
section has a different number of transistors than at least
one other of the red pixel switch section, the green pixel
switch section, and the blue pixel switch section.

2. The organic light emitting display as claimed in claim 1,
wherein the green pixel switch section includes a number of
transistors greater than or equal to a number of transistors
included in the red pixel switch section, and the red pixel
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switch section includes a number of transistors greater than or
equal to a number of transistors included in the blue pixel
switch section.

3. The organic light emitting display as claimed in claim 2,
wherein the number of transistors included in the green pixel
switch section is greater than the number of transistors
included in the red pixel switch section and is greater than the
number of transistors included in the blue pixel switch sec-
tion.

4. The organic light emitting display as claimed in claim 3,
wherein the number of transistors included in the red pixel
switch section is greater than the number of transistors
included in the blue pixel switch section.

5. The organic light emitting display as claimed in claim 3,
wherein the same number of transistors is included in the red
pixel switch section and the blue pixel switch section.

6. The organic light emitting display as claimed in claim 1,
wherein each of the red pixel driving circuit, the green pixel
driving circuit, and the blue pixel driving circuit includes a
storage capacitor and a second transistor, the storage capaci-
tor being adapted to store a voltage corresponding to the data
signal supplied from a respective one of the switch sections,
and the second transistor being adapted to supply an electric
current corresponding to the voltage stored in the storage
capacitor to a respective one of the organic light emitting
diodes.

7. The organic light emitting display as claimed in claim 6,
wherein each of the red pixel driving circuit, the green pixel
driving circuit, and the blue pixel driving circuit further
includes a third transistor disposed between the second tran-
sistor and the respective one of the organic light emitting
diodes, a gate of the third transistor being coupled to a respec-
tive one of emission control lines formed parallel with the
scan lines.

8. The organic light emitting display as claimed in claim 1,
further comprising:

ascan driver adapted to sequentially supply the scan signal
to the scan lines; and

a data driver adapted to supply the data signal to the data
lines in synchronization with the scan signal.

9. The organic light emitting display as claimed in claim 7,

further comprising:

ascan driver adapted to sequentially supply the scan signal
to the scan lines, and to sequentially supply an emission
control signal to the emission control lines; and

a data driver adapted to supply the data signal to the data
lines in synchronization with the scan signal.

10. An organic light emitting display comprising:

scan lines and emission control lines formed parallel with
each other; data lines crossing the scan lines;

ared pixel having a red organic light emitting diode, a red
pixel switch section, a red pixel driving circuit, and a red
pixel initialization section;

agreen pixel having a green organic light emitting diode, a
green pixel switch section, a green pixel driving circuit,
and a green pixel initialization section;

a blue pixel having a blue organic light emitting diode, a
blue pixel switch section, a blue pixel driving circuit,
and a blue pixel initialization section;

wherein the red pixel switch section, the green pixel switch
section, and the blue pixel switch section are adapted to
transfer a data signal from the data lines according to a
scan signal from an i-th scan line of the scan lines;

wherein the red pixel driving circuit, the green pixel driv-
ing circuit, and the blue pixel driving circuit are adapted
to supply a current to the red organic light emitting
diode, the green organic light emitting diode, and the
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blue organic light emitting diode connected thereto,
respectively, according to the data signal from the red
pixel switch section, the green pixel switch section, and
the blue pixel switch section, respectively; and

wherein the red pixel initialization section, the green pixel
initialization section, and the blue pixel initialization
section are adapted to supply an initialization power
source to a respective one of the driving circuits when
the scan signal is provided to an i-1 th scan line of the
scan lines,

wherein at least one of the red pixel initialization section,
the green pixel initialization section, and the blue pixel
initialization section has a different number of transis-
tors than at least one other of the red pixel initialization
section, the green pixel initialization section, and the
blue pixel initialization section.

11. The organic light emitting display as claimed in claim
10, wherein the green pixel initialization section includes a
number of transistors greater than or equal to a number of
transistors included in the red pixel initialization section, and
the red pixel switch initialization includes a number of tran-
sistors greater than or equal to a number of transistors
included in the blue pixel initialization section.

12. The organic light emitting display as claimed in claim
11, wherein the number of transistors included in the green
pixel initialization section is greater than the number of tran-
sistors included in the red pixel initialization section and
greater than the number of transistors included in the blue
pixel initialization section.

13. The organic light emitting display as claimed in claim
12, wherein the number of transistors included in the red pixel
initialization section is greater than the number of transistors
included in the blue pixel initialization section.

14. The organic light emitting display as claimed in claim
12, wherein the same number of transistors is included in the
red pixel initialization section and the blue pixel initialization
section.

15. The organic light emitting display as claimed in claim
10, wherein each of the red pixel switch section, the green
pixel switch section, and the blue pixel switch section
includes a first transistor, a gate of the first transistor being
coupled to the scan i-th line.

16. The organic light emitting display as claimed in claim
15, wherein each of the red pixel driving circuit, the green
pixel driving circuit, and the blue pixel driving circuit
includes:

astorage capacitor charged with a voltage corresponding to

the data signal,

a second transistor coupled to one terminal of the storage
capacitor adapted to supply an electric current corre-
sponding to the voltage charged in the storage capacitor
to a respective one of the organic light emitting diodes;

a third transistor coupled between a gate electrode and a
second electrode of the second transistor, a gate of the
third transistor being coupled to the i-th scan line;

a fifth transistor coupled between the second transistor and
another terminal of the storage capacitor, a gate of the
fifth transistor being coupled to a respective one of the
emission control lines; and

a fourth transistor coupled between the second transistor
and the respective one of the organic light emitting
diodes, a gate of the fourth transistor being coupled to
the respective one of the emission control lines.
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17. The organic light emitting display as claimed in claim
10, further comprising:
ascan driver adapted to sequentially supply the scan signal
to the scan lines, and to sequentially supply the emission
control signal to the emission control lines; and
a data driver adapted to supply the data signal to the data
lines in synchronization with the scan signal.

18. The organic light emitting display as claimed in claim
10, wherein at least one of the red pixel switch section, the
green pixel switch section, and the blue pixel switch section
has a different number of transistors than at least one other of
the red pixel switch section, the green pixel switch section,
and the blue pixel switch section.

19. The organic light emitting display as claimed in claim
18, wherein the green pixel switch section includes a number
of transistors greater than or equal to a number of transistors
included in the red pixel switch section, and the red pixel

16

switch section includes a number of transistors greater than or
equal to a number of transistors included in the blue pixel
switch section.

20. The organic light emitting display as claimed in claim
19, wherein the number of transistors included in the green
pixel switch section is greater than the number of transistors
included in the red pixel switch section and greater than the
number of transistors included in the blue pixel switch sec-
tion.

21. The organic light emitting display as claimed in claim
20, wherein the number of transistors included in the red pixel
switch section is greater than the number of transistors
included in the blue pixel switch section.

22. The organic light emitting display as claimed in claim
20, wherein the same number of transistors is included in the
red pixel switch section and the blue pixel switch section.

* #* * #* #®
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