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(57) ABSTRACT

A pixel capable of displaying a uniform image in spite of
process variation is disclosed. The pixel includes an organic
light emitting diode display (OLED), a first transistor for
controlling current that flows from a first power source to the
OLED in response to a data signal, a second transistor
connected between an nth (n is a natural number) scan line
and a data line to supply the data signal on the data line to
the first transistor when a scan signal is supplied to the nth
scan line, a storage capacitor connected to the gate terminal
of the first transistor to store the voltage corresponding to the
data signal, and a third transistor formed to have a conduc-
tivity type different from the conductivity type of the first
and/or second transistors and connected to the (n-1)th scan
line so as to be turned on when the scan signal is supplied
to the (n-1)th scan line. Therefore, it is possible to prevent
leakage current from being generated due to process varia-
tion and to thus display an image with desired brightness.
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PIXEL AND LIGHT EMITTING DISPLAY USING
THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Korean
Patent Application No. 2004-95985, filed on Nov. 22, 2004,
in the Korean Intellectual Property Office, the disclosure of
which is incorporated herein by reference.

BACKGROUND
[0002] 1. Field of the Invention
[0003] The present invention relates to a pixel and a light

emitting display using the same, and more particularly to a
pixel capable of displaying a uniform image in spite of
deviation in processes and a light emitting display using the
same.

[0004]

[0005] Recently, various flat panel displays of advanta-
geously reduced weight and volume compared to cathode
ray tubes (CRT) have been developed. Flat panel displays
include liquid crystal displays (LCD), field emission dis-
plays (FED), plasma display panels (PDP), and light emit-
ting displays.

2. Discussion of Related Technology

[0006] Among the flat panel displays, the light emitting
displays have spontaneous emission devices that emit light
by re-combination of electrons and holes to display images.
The light emitting displays have high response speed and are
driven by low power consumption.

[0007] FIG. 1 is a circuit diagram illustrating a pixel of a
conventional light emitting display.

[0008] Referring to FIG. 1, the pixel 4 of the conventional
light emitting display includes a pixel circuit 2 connected to
an organic light emitting diode display (OLED), a data line
Dm, and a scan line Sn to emit light from the OLED.

[0009] The anode electrode of the OLED is connected to
the pixel circuit 2 and the cathode electrode of the OLED is
connected to a second power source ELVSS. The OLED
generates light according to the current supplied by the pixel
circuit 2.

[0010] The pixel circuit 2 includes a second transistor M2
connected between a first power source ELVDD and the
OLED, a first transistor M1 connected among the second
transistor M2, the data line Dm, and the scan line Sn, and a
storage capacitor C connected between the gate terminal and
a first terminal of the second transistor M2.

[0011] The gate terminal of the first transistor M1 is
connected to the scan line Sn and a first terminal of the first
transistor M1 is connected to the data line Dm. The second
terminal of the first transistor M1 is connected to one
terminal of the storage capacitor C. Here, the first terminal
is set as one of a source terminal and a drain terminal and the
second terminal is set as the other terminal different from the
first terminal. For example, when the first terminal is set as
the source terminal, the second terminal is set as the drain
terminal. The first transistor M1 is turned on when a scan
signal is supplied by the scan line Sn to supply a data signal
supplied by the data line Dm to the storage capacitor C. At
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this time, the voltage corresponding to the data signal is
charged in the storage capacitor C.

[0012] The gate terminal of the second transistor M2 is
connected to one terminal of the storage capacitor C and the
first terminal of the second transistor M2 is connected to the
other terminal of the storage capacitor C and the first power
source ELVDD. The second terminal of the second transistor
M2 is connected to the anode electrode of the OLED. The
second transistor M2 controls the amount of current that
flows from the second power source ELVDD to the OLED
corresponding to the voltage value stored in the storage
capacitor C. Thusly configured, the OLED generates light
with brightness corresponding to the amount of current
supplied by the second transistor M2.

[0013] However, the above-described conventional pixel
4, does not display images with uniform brightness across
various pixels. Actually, the threshold voltage of the second
transistor M2 varies with each pixel due to deviation in
processing. Therefore, although the same data signal is
applied, light with different brightness is generated by the
various pixels.

SUMMARY OF CERTAIN INVENTIVE
EMBODIMENTS

[0014] Accordingly, an aspect of certain embodiments is
to provide a pixel capable of displaying a uniform brightness
in spite of deviation in processes and a light emitting display
using the same.

[0015] One embodiment has a pixel including an organic
light emitting diode (OLED), a first transistor configured to
control current from a first power source to the OLED
according to a data signal, a second transistor configured to
selectively connect the data signal to the first transistor
according to a first scan signal on an nth (where n is a natural
number) scan line, a capacitor connected to the gate terminal
of the first transistor configured to store a voltage corre-
sponding to the data signal, and a third transistor having a
conductivity type different from the conductivity types of at
least one of the first and second transistors. The third
transistor is connected to an (n-1)th scan line and configured
to be turned on when a second scan signal is supplied to the
(n-1)th scan line.

[0016] Another embodiment has a pixel including an
OLED, a second transistor having a first terminal connected
to a data line and having a gate terminal connected to an nth
(n is a natural number) scan line, a first transistor having a
first terminal connected to the second terminal of the second
transistor, a third transistor having a first terminal and a gate
terminal each connected to the gate terminal of the first
transistor and having a second terminal connected to an
(n-1)th scan line, a fourth transistor connected between the
gate terminal and the second terminal of the first transistor
and having a gate terminal connected to the nth scan line, a
fifth transistor connected between a first power source and
the first terminal of the first transistor and having a gate
terminal connected to an emission control line, and a sixth
transistor connected between the second terminal of the first
transistor and the OLED and having a gate terminal con-
nected to the emission control line. The third transistor is
formed to have a conductivity type different from the
conductivity type of the first transistor.
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[0017] Another embodiment has a light emitting display
including a data driver configured to supply a plurality of
data signals to a plurality of data lines, a scan driver
configured to sequentially supply a plurality of scan signals
to a plurality of scan lines and to supply an off voltage to the
scan lines during periods when the scan signals are not
supplied, where the off voltage has a value greater than the
value of the voltage of the data signals, and an image display
including a plurality of pixels connected to one or more of
the data lines and to one or more of the scan lines. Each of
the pixels includes one or more transistors and a first of the
one or more transistors is of a first conductivity type and a
second of the one or more transistors is of a second con-
ductivity type. A third of the one or more transistors is
connected to an nth (n is a natural number) scan line and a
fourth of the one or more transistors is connected to an
(n-1)th scan line.

[0018] Another embodiment has a pixel including means
for emitting light according to a current provided, means for
controlling current from a first power source to the means for
emitting according to a data signal, means for selectively
connecting the data signal to the means for controlling
according to a first scan signal on an nth (where nis a natural
number) scan line, means for storing a voltage connected to
the means for controlling, where the voltage corresponds to
the data signal, and means for selectively conducting having
a conductivity type different from the conductivity types of
at least one of the means for controlling and the means for
selectively connecting, the means for selectively conducting
being connected to an (n-1)th scan line and configured to be
turned on when a second scan signal is supplied to the
(n-1th scan line.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] These and/or other aspects and advantages will
become apparent and more readily appreciated from the
following description of the certain embodiments, taken in
conjunction with the accompanying drawings of which:

[0020] FIG. 1 is a circuit diagram illustrating a conven-
tional pixel;

[0021] FIG. 2 illustrates a light emitting display according
10 an embodiment of the present invention;

[0022] FIG. 3 is a circuit diagram illustrating a pixel
according to an embodiment of the present invention;

[0023] FIGS. 4A and 4B are plots illustrating the thresh-
old voltage of the third transistor illustrated in FIG. 3;

[0024] FIG. 5 is a circuit diagram illustrating a pixel
according to a an embodiment of the present invention;

[0025] FIG. 6 is a signal diagram illustrating driving
waveforms supplied to the pixel illustrated in FIG. 5; and

[0026] FIGS. 7A and 7B are plots illustrating the thresh-
old voltage of the third transistor illustrated in FIG. 5.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0027] Hereinafter, embodiments will be described with
reference to the accompanying drawings, FIGS. 2 to 7B.

[0028] FIG. 2 illustrates a light emitting display according
to an embodiment.
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[0029] Referring to FIG. 2, the light emitting display
according to the embodiment includes an image display 130
including pixels 140 formed in the regions partitioned by
scan lines S1 to Sn and data lines D1 to Dm. The display also
includes a scan driver 110 for driving the scan lines S1 to Sn,
a data driver 120 for driving the data lines D1 to Dm, and
a timing controller 150 for controlling the scan driver 110
and the data driver 120.

[0030] The scan driver 110 receives scan driving control
signals SCS from the timing controller 150. The scan driver
110, in response to the scan driving control signals SCS,
sequentially generates scan signals on the scan lines S1 to
Sn. Also, the scan driver 110 sequentially generates emission
control signals in response to the scan driving control signals
SCS on emission control lines E1 to En. In some embodi-
ments the width of the emission control signals is equal to
or wider than the width of the scan signals.

[0031] The data driver 120 receives data driving control
signals DCS from the timing controller 150. The data driver
120, in response to the data driving control signals DCS,
generates data signals to the data lines D1 to Dm so as to be
synchronized with the scan signals.

[0032] The timing controller 150 generates the data driv-
ing control signals DCS and the scan driving control signals
SCS according to the synchronizing signals supplied from
the outside. The data driving control signals DCS generated
by the timing controller 150 are supplied to the data driver
120 and the scan driving control signals SCS generated by
the timing controller 150 are supplied to the scan driver 110.
The timing controller 150 also supplies data Data supplied
from the outside to the data driver 120.

[0033] The image display 130 receives the first power
source ELVDD and the second power source ELVSS from
the outside to supply the first power source ELVDD and the
second power source ELVSS to the pixels 140, respectively.
The pixels 140 that receive the first power source ELVDD
and the second power source ELVSS generate light accord-
ing to the data signals. The emission times of the pixels 140
are controlled by the emission control signals E1 to En.

[0034] FIG. 3 is a circuit diagram illustrating a pixel
according to a first embodiment of the present invention.

[0035] Referring to FIG. 3, pixel 140 according to one
embodiment includes a pixel circuit 142 connected to the
OLED, a data line Dm, a scan line Sn, and an emission
control line En.

[0036] The anode electrode of the OLED is connected to
the pixel circuit 142 and the cathode electrode of the OLED
is connected to the second power source ELVSS. The second
power source ELVSS may have a voltage lower than the
voltage of the first power source ELVDD, for example, a
ground voltage. The OLED generates light according to the
current supplied by the pixel circuit 142. The OLED may be
formed of organic material.

[0037] The pixel circuit 142 includes a storage capacitor C
and a third transistor M3 connected between the first power
source ELVDD and the (n-1)th scan line Sn-1, a second
transistor M2 and a fifth transistor M5 connected between
the first power source ELVDD and the data line Dm, a sixth
transistor M6 connected between the OLED and the emis-
sion control line En, a first transistor M1 connected between
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the sixth transistor M6 and a first node N1, and a fourth
transistor M4 connected between the gate terminal and the
second terminal of the first transistor M1.

[0038] The first terminal of the first transistor M1 is
connected to the first node N1 and the second terminal of the
first transistor M1 is connected to the first terminal of the
sixth transistor M6. The gate terminal of the first transistor
M1 is connected to the storage capacitor C. The first
transistor M1 supplies the current corresponding to the
voltage charged in the storage capacitor C to the OLED.

[0039] The second terminal of the fourth transistor M4 is
connected to the gate terminal of the first transistor M1 and
the first terminal of the fourth transistor M4 is connected to
the second terminal of the first transistor M1. The gate
terminal of the fourth transistor M4 is connected to the nth
scan line Sn. The fourth transistor M4 is turned on when the
scan signal is supplied to the nth scan line Sn. Therefore,
electric current flows through the first transistor M1 so that
the first transistor M1 performs as a diode.

[0040] The first terminal of the second transistor M2 is
connected to the data line Dm and the second terminal of the
second transistor M2 is connected to the first node N1. The
gate terminal of the second transistor M2 is connected to the
nth scan line Sn. The second transistor M2 is turned on when
the scan signal is supplied to the nth scan line Sn to supply
the data signal supplied to the data line Dm to the first node
NI1.

[0041] The second terminal of the fifth transistor M5 is
connected to the first node N1 and the first terminal of the
fifth transistor M5 is connected to the first power source
ELVDD. The gate terminal of the fifth transistor M5 is
connected to the emission control line En. The fifth transis-
tor M5 is turned on when the emission control signals are
supplied so as to electrically connect the first power source
ELVDD and the first node N1 to each other.

[0042] The first terminal of the sixth transistor M6 is
connected to the second terminal of the first transistor M1
and the second terminal of the sixth transistor M6 is con-
nected to the OLED. The gate terminal of the sixth transistor
M6 is connected to the emission control line En. The sixth
transistor M6 is turned on when the emission control signals
are supplied so as to supply the current supplied by the first
transistor M1 to the OLED.

[0043] The second terminal of the third transistor M3 is
connected to the storage capacitor C and the gate terminal of
the first transistor M1 and the first terminal and the gate
terminal of the third transistor M3 are connected to the
(n-1)th scan line Sn-1. The third transistor M3 is turned on
when the scan signal is supplied to the (n—1)th scan line Sn-1
1o initialize the voltage on the node shared by the storage
capacitor C and the gate terminal of the first transistor M1.

[0044] The operations of the pixel 140 will be described in
detail. First, the scan signal is supplied to the (n—1)th scan
line Sn-1 so that the third transistor M3 is turned on. When
the third transistor M3 is turned on, the storage capacitor C
and the gate terminal of the first transistor M1 are connected
to the (n-1)th scan line Sn-1. Therefore, the scan signal is
supplied to the storage capacitor C and the gate terminal of
the first transistor M1 so that the voltage on the node shared
by the storage capacitor C and the gate terminal of the first
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transistor M1 is initialized. Here, the voltage of the scan
signal is lower than the voltage of the data signal.

[0045] Then, the scan signal is supplied to the nth scan line
Sn. When the scan signal is supplied to the nth scan line Sn,
the second and fourth transistors M2 and M4 are turned on.
When the second transistor M2 is turned on, the data signal
supplied to the data line Dm is supplied to the first node N1
via the second transistor M2. At this time, since the voltage
of the gate terminal of the first transistor M1 is initialized by
the scan signal (that is, is set to be lower than the voltage of
the data signal supplied to the first node N1), the first
transistor M1 is turned on.

[0046] 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 C via the first and fourth transistors M1
and M4. Here, since electric current flows through the first
transistor M1 so that the first transistor M1 serves as a diode,
the voltage corresponding to the data signal and the thresh-
old voltage of the first transistor M1 is charged in the storage
capacitor C.

[0047] After the voltage corresponding to the data signal
and the threshold voltage of the first transistor M1 is charged
in the storage capacitor C, supply of the emission control
signals is stopped so that the fifth and sixth transistors M5
and M6 are turned on. When the fifth and sixth transistors
M5 and M6 are turned on, a selectively conductive current
path from the first power source ELVDD to the OLED is
formed. The selectively conductive current path is condi-
tioned on the data signal. Here, the state of the first transistor
M1 corresponds to the voltage charged in the storage capaci-
tor C. Accordingly, first transistor M1 acts as a selectively
conductive switch, selectively conducting the current from
the first power source ELVDD to the OLED where conduc-
tivity is based on the data.

[0048] According to the pixel 140 of one embodiment,
because the voltage corresponding to the data signal and the
threshold voltage of the first transistor M1 are charged in the
storage capacitor C, the current through M1 and therefore
the brightness of the OLED will not depend on the threshold
voltage of transistor M1.

[0049] However, the pixel 140 according to the present
invention may not display an image of desired brightness
due to leakage current caused by the third transistor M3. To
be specific, the threshold voltage characteristic of the PMOS
third transistor M3 is described as illustrated in FIG. 4A. In
the graph of FIG. 4A, the Y axis represents current that
flows to the drain terminal and the X axis represents voltage
between the gate terminal and a the source terminal.

[0050] InFIG. 4A, when the third transistor M3 is turned
off, that is, when no scan signal is supplied to the (n-1)th
scan line Sn-1, the leakage current of first current I1 is
generated. The leakage current I1 is sufficiently small that it
will not affect picture quality. However, due to the influences
of process conditions, as illustrated in FIG. 4B, the thresh-
old voltage of the third transistor M3 may be shifted to the
right. This is especially troublesome, as some manufacturing
methods include operations so as to intentionally shift the
threshold voltages to the right.

[0051] As illustrated in FIG. 4B, when the threshold
voltage of the third transistor M3 is shifted on the right too
much, the leakage current of 12, being higher than I1, is
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generated when the third transistor M3 is set to be turned off.
When the high leakage current 12 is generated the brightness
of the OLED is determined in part by the leakage current 12.
As the amount of leakage current 12 will vary from pixel to
pixel, the brightness will correspondingly vary.

[0052] FIG. 5 is a circuit diagram illustrating a pixel
according to another embodiment.

[0053] Referring to FIG. 5, pixel 140 includes a pixel
circuit 142 connected to the OLED, a data line Dm, a scan

line Sn, and an emission control line En to emit light from
the OLED.

[0054] The anode electrode of the OLED is connected to
the pixel circuit 142 and the cathode electrode of the OLED
1s connected to the second power source ELVSS. The second
power source ELVSS may have a voltage lower than the
voltage of the first power source ELVDD, for example, a
ground voltage. The OLED generates light corresponding to
the current supplied by the pixel circuit 142. The OLED is
formed of organic material.

[0055] The pixel circuit 142 includes a storage capacitor C
and a third transistor M3 connected between the gate of a
first transistor M1 and the (n-1)th scan line Sn-1, a second
transistor M2 and a fifth transistor M5 connected between
the first power source ELVDD and the data line Dm, a sixth
transistor M6 connected between the OLED and the emis-
sion control line En, the first transistor M1 connected
between the sixth transistor M6 and a first node N1, and a
fourth transistor M4 connected between the gate terminal
and the second terminal of the first transistor M1.

[0056] The third transistor M3 is formed to have a con-
ductivity type different from the conductivity types of the
other transistors M1, M2, M3, M4, M5, and Mé. For
example, the third transistor M3 may be formed to be an
NMOS type and the other transistors M1, M2, M3, M4, M5,
and M6 may be formed to be PMOS types. Other types of
transistors, such as NPN and PNP BJT’s, and switching
devices may also be used.

[0057] The first terminal of the first transistor M1 is
connected to the first node N1 and the second terminal of the
first transistor M1 is connected to the first terminal of the
sixth transistor M6. The gate terminal of the first transistor
M1 is connected to the storage capacitor C. The first
transistor M1 supplies the current corresponding to the
voltage charged in the storage capacitor C to the OLED.

[0058] The second terminal of the fourth transistor M4 is
connected to the gate terminal of the first transistor M1 and
the first terminal of the fourth transistor M4 is connected to
the second terminal of the first transistor M1. The gate
terminal of the fourth transistor M4 is connected to the nth
scan line Sn. The fourth transistor M4 is turned on when the
scan signal is supplied to the nth scan line Sn. Therefore,
electric current flows through the first transistor M1 so that
the first transistor M1 serves as a diode. That is, when the
fourth transistor M4 is turned on, electric current flows
through the first transistor M1 so that the first transistor M1
performs as a diode.

[0059] The first terminal of the second transistor M2 is
connected to the data line Dm and the second terminal of the
second transistor M2 is connected to the first node N1. The
gate terminal of the second transistor M2 is connected to the
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nth scan line Sn. The second transistor M2 is turned on when
the scan signal is supplied to the nth scan line Sn to supply
the data signal on data line Dm to the first node N1.

[0060] The second terminal of the fifth transistor M5 is
connected to the first node N1 and the first terminal of the
fifth transistor M5 is connected to the first power source
ELVDD. The gate terminal of the fifth transistor M5 is
connected to the emission control line En. The fifth transis-
tor M5 is turned on when the emission control signals are
supplied so as to electrically connect the first power source
ELVDD and the first node N1 to each other.

[0061] The first terminal of the sixth transistor M6 is
connected to the second terminal of the first transistor M1
and the second terminal of the sixth transistor M6 is con-
nected to the OLED. The gate terminal of the sixth transistor
M6 is connected to the emission control line En. The sixth
transistor M6 is turned on when the emission control signals
are supplied so as to supply the current supplied by the first
transistor M1 to the OLED.

[0062] The first terminal and the gate terminal of the third
transistor M3 are connected to the storage capacitor C and
the gate terminal of the first transistor M1 and the second
terminal of the third transistor M3 is connected to the
(n-1)th scan line Sn-1. That is, electric current flows through
the third transistor M3 so that the third transistor M3
performs as a diode and that the third transistor M3 can be
turned on when the scan signal is supplied to the (n-1)th
scan line Sn-1. When the third transistor M3 is turned on, the
voltage on the node shared by the storage capacitor C and
the gate terminal of the first transistor M1 is initialized.

[0063] FIG. 6 illustrates waveforms in order to describe
the method of driving the pixel illustrated in FIG. 5.

[0064] The operations of the pixel 140 will be described in
detail with reference to FIGS. 5 and 6. First, the scan signal
is supplied to the (n-1)th scan line Sn-1 so that the third
transistor M3 is turned on. This occurs while an off voltage
V1 is supplied to the nth scan line Sn, such that second
transistor M2 and fourth transistor M4 are turned off. The off
voltage V1 is equal to or higher than the highest voltage of
the data signal that can be supplied. When the third transistor
M3 is turned on, the storage capacitor C and the gate
terminal of the first transistor M1 are connected to the
(n-1)th scan line Sn-1. Therefore, the scan signal is supplied
to the storage capacitor C and the gate terminal of the first
transistor M1 so that the voltage on the node shared by the
storage capacitor C and the gate terminal of the first tran-
sistor M1 is initialized. The voltage of the scan signal is
lower than the lowest voltage of the data signal that can be
supplied by at least a threshold voltage of M1.

[0065] After the voltage on the node shared by the capaci-
tor C and the first transistor M1 is initialized, the scan signal
is supplied to the nth scan line Sn so that second transistor
M2 and fourth transistor M4 are turned on. This occurs while
the off voltage V1 is supplied to the (n-1)th scan line. When
the second and fourth transistors M2 and M4 are turned on,
the data signal DS on data line Dm is supplied to the first
node N1 via the second transistor M2. Also, since the
voltage of the gate terminal of the first transistor M1 is lower
than the voltage of the data signal DS, the first transistor M1
is turned on.

[0066] When the first transistor M1 is turned on, the data
signal applied to the first node N1 minus a threshold voltage
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of M1 is supplied to one side of the storage capacitor C via
the first and fourth transistors M1 and M4. The threshold
voltage drop occurs because M1 is performing as a diode.

[0067] In this addressing scheme, when the scan signal is
supplied to the (n-1)th line to display the data for that line,
the pixels in the nth line will be initialized as described
above with the third transistor M3 of each pixel. Then, when
the scan signal is supplied to the nth scan line Sn, the off
voltage V1 is supplied to the (n-1)th scan line Sn-1.

[0068] After the voltage corresponding to the data signal
and the threshold voltage of the first transistor M1 is charged
in the storage capacitor C, the emission control signal EMI
is supplied to the emission control line En so as to turn on
the fifth and sixth transistors M5 and M6. A selectively
conductive current path from the first power source ELVDD
to the OLED is formed. The selectively conductive current
path is conditioned on the data signal. Here, the state of the
first transistor M1 corresponds to the voltage charged in the
storage capacitor C. Accordingly, first transistor M1 acts as
a selectively conductive switch, selectively conducting the
current from the first power source ELVDD to the OLED
where conductivity is based on the data.

[0069] According to the pixel 140 of FIG. 5, because the
voltage corresponding to the data signal and the threshold
voltage of the first transistor M1 are charged in the storage
capacitor C, the current through M1 and therefore the
brightness of the OLED will not depend on the threshold
voltage of transistor M1. In some embodiments, the third
transistor M3 is formed to be an NMOS type transistor.
When the third transistor M3 is formed to be NMOS type,
it is possible to display an image with desired brightness in
spite of variation in processing because of the advantageous
leakage characteristics of the NMOS transistor.

[0070] The threshold voltage characteristic of the third
transistor M3 formed to be NMOS type is illustrated in FIG.
7A. In the graph of FIG. 7A, the Y axis represents current
that flows to the drain terminal and the X axis represents
voltage between the gate terminal and the source terminal.
Ags illustrated in FIG. 7A, when the third transistor M3 is set
to be turned off, no significant leakage current is generated.
Even when the threshold voltage of the third transistor M3
is shifted to the right due to in processing, as illustrated in
FIG. 7B, the leakage current of the third transistor M3 does
not increase, and in fact decreases. That is, according to the
pixel 140FIG. 5, the third transistor M3 is formed to be
NMOS type so that it is possible to prevent high leakage
current from being generated because of process variation
and to thus display an image with consistent brightness.

[0071] As described above, the brightness of a pixel can be
independent of the voltage threshold of the driving transis-
tors, which are sensitive to process variations. Also if the
initialization transistor M3 is made to be of the opposite
conductive type as the driving transistors, leakage can be
substantially eliminated so that the brightness of the pixel is
independent of leakage characteristics, which are also sen-
sitive to process variations.

[0072] While the above description has pointed out novel
features of the invention as applied to various embodiments,
the skilled person will understand that various omissions,
substitutions, and changes in the form and details of the
device or process illustrated may be made without departing
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from the scope of the invention. Therefore, the scope of the
invention is defined by the appended claims rather than by
the foregoing description. All variations coming within the
meaning and range of equivalency of the claims are
embraced within their scope.

What is claimed is:
1. A pixel comprising:

an organic light emitting diode (OLED);,

a first transistor configured to control current from a first
power source to the OLED according to a data signal;

a second transistor configured to selectively connect the
data signal to the first transistor according to a first scan
signal on an nth (where n is a natural number) scan line;

a capacitor connected to the gate terminal of the first
transistor configured to store a voltage corresponding to
the data signal; and

a third transistor having a conductivity type different from
the conductivity types of at least one of the first and
second transistors, the third transistor being connected
to an (n-1)th scan line and configured to be turned on
when a second scan signal is supplied to the (n-1)th
scan line.

2. The pixel according to claim 1,

wherein the conductivity type of at least one of the first
and second transistors is PMOS, and the conductivity
type of the third transistor is NMOS.

3. The pixel according to claim 1, wherein the third
transistor, when on, is configured to supply the gate terminal
of the first transistor and the capacitor with a voltage
corresponding to the second scan signal.

4. The pixel according to claim 1, wherein the voltage of
the scan signal is lower than the voltage of the data signal.

5. The pixel according to claim 1, wherein an off voltage
is supplied to the second transistor when the scan signal is
supplied to the (n-1)th scan line, and wherein the value of
the off voltage is equal to or higher than the voltage of the
data signal.

6. The pixel according to claim 1, further comprising a
fourth transistor connected to the first transistor such that the
first transistor performs as a diode when the scan signal is
supplied to the nth scan line.

7. The pixel according to claim 6, further comprising an
additional one or more transistors forming a selectively
conductive current path from the first power source, through
the first transistor, and to the OLED, the additional one or
more transistors being connected to emission control lines.

8. The pixel according to claim 7, whetein the emission
control lines are configured to carry emission control sig-
nals, and the additional one or more transistors are config-
ured to conduct current according to the emission control
signals.

9. The pixel according to claim 1, wherein the voltage
corresponding to the data signal also corresponds to the
voltage threshold of the first transistor.

10. The pixel according to claim 1, wherein the gate
terminal of the first transistor is connected to the gate
terminal and a first terminal of the third transistor.

11. The pixel according to claim 1, wherein the third
transistor is configured to initialize a voltage based on the
second scan signal.
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12. A pixel comprising:
an OLED;

a second transistor having a first terminal connected to a
data line and having a gate terminal connected to an nth
(n is a natural number) scan line;

a first transistor having a first terminal connected to the
second terminal of the second transistor;

a third transistor having a first terminal and a gate terminal
each connected to the gate terminal of the first transis-
tor and having a second terminal connected to an
(n=1)th scan line;

a fourth transistor connected between the gate terminal
and the second terminal of the first transistor and
having a gate terminal connected to the nth scan line;

a fifth transistor connected between a first power source
and the first terminal of the first transistor and having
a gate terminal connected to an emission control line;
and

a sixth transistor connected between the second terminal
of the first transistor and the OLED and having a gate
terminal connected to the emission control line,

wherein the third transistor is formed to have a conduc-
tivity type different from the conductivity type of the
first transistor.

13. The pixel according to claim 12,

wherein the conductivity type of the first transistor is
PMOS, and

wherein the conductivity type of the third transistor is
NMOS.
14. A light emitting display comprising:

a data driver configured to supply a plurality of data
signals to a plurality of data lines;

a scan driver configured to sequentially supply a plurality
of scan signals to a plurality of scan lines and to supply
an off voltage to the scan lines during periods when the
scan signals are not supplied, wherein the off voltage
has a value greater than the value of the voltage of the
data signals; and

an image display comprising a plurality of pixels con-
nected to one or more of the data lines and to one or
more of the scan lines,

wherein each of the pixels comprises one or more tran-
sistors and a first of the one or more transistors is of a
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first conductivity type and a second of the one or more
transistors is of a second conductivity type, and

wherein a third of the one or more transistors is connected
to an nth (n is a natural number) scan line and a fourth
of the one or more transistors is connected to an (n—1)th
scan line.

15. The display according to claim 14, wherein the first
conductivity type is PMOS and the second conductivity type
is NMOS.

16. The display according to claim 14, wherein each of the
pixels comprises:

an OLED;

a first transistor configured to control current from a first
power source to the OLED according to a data signal;

a second transistor configured to selectively connect the
data signal to the first transistor according to a first scan
signal on an nth (n is a natural number) scan line;

a capacitor connected to the gate terminal of the first
transistor configured to store a voltage corresponding to
the data signal; and

a third transistor configured to have a conductivity type
different from the conductivity types of at least one of
the first and second transistors, the third transistor
being connected to the (n-1)th scan line and configured
to be turned on when a second scan signal is supplied
to the (n-1)th scan line.

17. The display according to claim 16,

wherein the conductivity type of at least one of the first
and second transistors is PMOS, and

wherein the conductivity type of the third transistor is
NMOS.

18. The display according to claim 16, further comprising
a fourth transistor connected to the first transistor such that
current flows through the first transistor and such that the
first transistor performs as a diode when the scan signal is
supplied to the nth scan line.

19. The display according to claim 18, further comprising
an additional one or more transistors forming a selectively
conductive current path from the first power source, through
the first transistor, and to the OLED, the additional one or
more transistors being controlled by emission control lines.

20. The pixel according to claim 16, wherein the third
transistor is configured to initialize a voltage based on the
second scan signal.
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