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(57) ABSTRACT

A pixel and an organic light emitting diode (OLED) display
device including the same are disclosed. The pixel includes an
organic light emitting diode and an inverse voltage transistor
positioned between an anode of the organic light emitting
diode and a reverse bias power source, and configured to
transmit the inverse voltage to the organic light emitting diode
(OLED).
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1
PIXEL WITH REVERSE BIAS POWER
SOURCE AND ORGANIC LIGHT EMITTING
DEVICE USING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to and the benefit of
Korean Patent Application No. 10-2010-0136809 filed in the
Korean Intellectual Property Office on Dec. 28, 2010, the
entire contents of which are incorporated herein by reference.

BACKGROUND

1. Field

The disclosed technology relates to a pixel and an organic
light emitting diode (OLED) display device including the
same, and in detail, relates to a pixel and an organic light
emitting diode (OLED) display device including the same
applying an inverse voltage if the organic light emitting diode
(OLED) is not emitting light.

2. Description of the Related Technology

Various flat panel displays having reduced weight and vol-
ume when compared with a cathode ray tube have been devel-
oped. Flat panel displays include liquid crystal displays
(LCD), field emission displays (FED), plasma display panels
(PDP), organic light emitting diode (OLED) displays, and the
like.

Among the flat panel displays, the organic light emitting
diode display, which displays images by using an organic
light emitting diode (OLED) that generates light by recom-
bining electrons and holes, has a fast response speed, is driven
with low power consumption, and has excellent emission
efficiency, luminance, and viewing angle, such that it has
recently been preferred.

Methods of driving an organic light emitting diode
(OLED) display device generally include a passive matrix
method and an active matrix method.

A passive matrix light emitting display device alternately
has anodes and cathodes in the display area in a matrix, and
pixels are formed at intersections of anode and cathode lines.
In contrast, the active matrix light emitting display device has
athin film transistor for each pixel and each pixel is controlled
by using the thin film transistor. A significant difference
between the active matrix light emitting display device and
the passive matrix light emitting display device is the differ-
ence of light emitting times of the organic light emitting
device. The passive matrix light emitting display device sub-
stantially instantaneously emits light from the organic emis-
sion layer with high luminance, and the active matrix light
emitting display device continuously emits light from the
organic emission layer with low luminance.

In the active matrix light emitting display device, parasitic
capacitance is low and power consumption is low compared
with the passive matrix light emitting display device, however
luminance is non-uniform. For this, a voltage programming
method or a current programming method is used to compen-
sate the characteristic of the driving transistor.

That 1s, each pixel of the organic light emitting diode
(OLED) display device includes an organic light emitting
diode (OLED), a driving transistor controlling a current to
drive the organic light emitting diode (OLED), a switching
transistor applying a data signal for expression of grayscales
to the driving transistor, and a capacitor to store data voltages
for the organic light emitting diode (OLED) according to
desired timing by controlling the driving transistor. A voltage
difference between the source and the gate of the driving
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transistor is stored in the capacitor, and then the driving
transistor is connected to a voltage source to flow current as a
video signal current in the driving transistor. Thus, the value
of the current applied to the organic light emitting diode
(OLED)is based on the video signal, and may be unrelated to
the difference characteristic ofthe driving transistor such that
the non-uniform luminance is improved.

However, in this method, the organic light emitting diode
(OLED) is turned on/off by the switching of the driving
transistor, and when the driving transistor is turned off, the
anode of the organic light emitting diode (OLED) floats, and
the life-span of the organic light emitting diode (OLED) is
decreased. Also, undesired light emission of the organic light
emitting diode (OLED) may be generated by a leakage cur-
rent when the driving transistor is off such that the contrast
ratio may be deteriorated. Accordingly, it is desired to
develop a pixel in which the leakage current does not flow in
the organic light emitting element when the driving transistor
is off.

The above information disclosed in this Background sec-
tion is only for enhancement of understanding of the back-
ground of the invention and therefore it may contain infor-
mation that does not form the prior art that is already known
in this country to a person of ordinary skill in the art.

SUMMARY OF CERTAIN INVENTIVE ASPECTS

One inventive aspect is a pixel. The pixel includes a pixel
driver formed near an intersection of a scan line and a data
line, and the pixel driver is connected to a first power source
voltage supply line, and includes a driving transistor config-
ured to transmit a driving current according to a data voltage
corresponding to a data signal from the data line, where the
data voltage is applied to the driving transistor according to a
scan signal transmitted from the scan line. The pixel also
includes an organic light emitting diode (OLED) configured
to emit light according to the driving current, and an inverse
voltage transistor positioned between an anode of the organic
light emitting diode (OLED) and a reverse bias power source.
The inverse voltage transistor includes a gate electrode con-
nected to one of a first electrode and a second electrode, and
is configured to transmit an inverse voltage to the organic
light emitting diode (OLED) during a turn-off period of the
driving transistor.

Another inventive aspect is an organic light emitting diode
(OLED) display device. The display device includes a scan
driver transmitting a plurality of scan signals to a plurality of
scan lines, a data driver transmitting a plurality of data signals
to a plurality of data lines, and a controller controlling the
scan driver and the data driver, and generating and supplying
an image data signal corresponding to a video signal to the
data driver. The display device also includes a display unit
with a plurality of pixels respectively connected to a corre-
sponding scan line of a plurality of scan lines and a corre-
sponding data line of a plurality of data lines, where the
plurality of pixels emit light according to the image data
signal, and a power source supply supplying a first power
source voltage, a second power source voltage, and an inverse
voltage to the plurality of pixels. The plurality of pixels
respectively include a driving transistor configured to trans-
mit a driving current according to a data voltage correspond-
ing to the data signal transmitted from the data line, an organic
light emitting diode (OLED) configured to emit light accord-
ing to the driving current, and an inverse voltage transistor
positioned between an anode of the organic light emitting
diode (OLED) and a reverse bias power source. The inverse
voltage transistor includes a gate electrode connected to one
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of a first electrode and a second electrode, and is configured to
transmit the inverse voltage to the organic light emitting diode
(OLED).

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a pixel of an organic light
emitting diode (OLED) display device according to an exem-
plary embodiment.

FIG. 2A is a circuit diagram of a first exemplary embodi-
ment of the pixel shown in FIG. 1.

FIG. 2B is a current-voltage curve of a P-type inverse
voltage transistor shown in FI1G. 2A.

FIG. 3 is a circuit diagram of a second exemplary embodi-
ment of the pixel shown in FIG. 1.

FIG. 4A is a circuit diagram of a third exemplary embodi-
ment of the pixel shown in FIG. 1.

FIG. 4B is a current-voltage curve of an N-type inverse
voltage transistor shown in FI1G. 4A.

FIG. 5 is a circuit diagram of a fourth exemplary embodi-
ment of the pixel shown in FIG. 1.

FIG. 6 is a block diagram of an organic light emitting diode
(OLED) display device according to an exemplary embodi-
ment.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

Various aspects and features are described more fully here-
inafter with reference to the accompanying drawings, in
which exemplary embodiments are shown. As those skilled in
the art would realize, the described embodiments may be
modified in various ways, without departing from the spirit or
scope of the present invention.

In the exemplary embodiments, like reference numerals
generally designate like elements throughout the specifica-
tion. Some features are discussed representatively in a first
exemplary embodiment, and elements other than those fea-
tures of the first exemplary embodiment are described for
subsequent embodiments.

The drawings and description are to be regarded as illus-
trative in nature and not restrictive. Throughout this specifi-
cation and the claims that follow, when it is described that an
element is “coupled” to another element, the element may be
“directly coupled” to the other element or “electrically
coupled” to the other element through a third element. In
addition, unless explicitly described to the contrary, the word
“comprise” and variations such as “comprises” or “compris-
ing” will be understood to imply the inclusion of stated ele-
ments but not the exclusion of any other elements.

FIG. 1 is a block diagram of a pixel of an organic light
emitting diode (OLED) display device according to an exem-
plary embodiment. Referring to FIG. 1, a pixel according to
an exemplary embodiment of the present invention includes a
pixel driver 10 positioned near an intersection region of a
corresponding scan line 11 and a corresponding data line 13
and connected to a supply line 15 of a first power source
voltage ELVDD, an organic light emitting diode (OLED)
connected to a supply line 17 of a second power source
voltage ELVSS of a lower voltage than the first power source
voltage ELVDD, and an inverse voltage transistor Th con-
nected to the organic light emitting diode OLED and a supply
line of an inverse voltage-Vbias.

The inverse voltage transistor Tb includes a gate electrode
and two electrodes, that is, a first electrode and a second
electrode, between which a channel is formed according to a
voltage applied to the gate electrode. The inverse voltage
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transistor Tb of FIG. 1 is only an exemplary embodiment and
may be variously constituted, and additional description is
given with regard to the drawings.

The pixel driver 10 includes a plurality of transistors and a
capacitor. If the pixel driver 10 is activated in response to the
scan signal scan[n] supplied from the corresponding scan line
11, the data signal DATA[m] is supplied from the correspond-
ing data line 13. The data voltage according to the data signal
DATA[m] applied to the pixel driver 10 is stored to the capaci-
tor of the pixel driver 10. The data voltage of the stored data
signal DATA[m] is generated to induce a desired driving
current which is transmitted to the organic light emitting
diode (OLED).

The pixel driver 10 is connected to the supply line 15
supplying the first power source voltage ELVDD of a positive
value for generation of the driving current.

A basic structure of the pixel driver 10 includes two tran-
sistors and one capacitor (a 2TRICAP structure). The
detailed circuit constitution of the pixel driver 10 will be
described with regard to the drawings, however the pixel
made of only the 2TR1CAP structure is a structure in which
the anode of the organic light emitting diode (OLED) floats
when the driving transistor is turned off such that the charges
trapped in the organic light emitting diode (OLED) can be
discharged. In this conventional pixel structure, the life-span
characteristic of the organic light emitting diode (OLED) is
low.

Accordingly, the pixel according to an exemplary embodi-
ment of the present invention of FIG. 1 connects the inverse
voltage transistor Tb to the anode of the organic light emitting
diode (OLED), and thereby the inverse voltage—Vbias is
applied to the anode.

The organic light emitting diode (OLED) is connected
between the pixel driver 10 and the supply line 17 of the
second power source voltage ELVSS that is the negative
power source voltage or the ground voltage. The organic light
emitting diode (OLED) receives the driving current corre-
sponding to the data voltage according to the data signal
DATA[m] supplied to the pixel driver 10, and in response
emits light having a certain luminance. In this way, to emit the
light for the organic light emitting diode (OLED), the pixel
driver 10 is activated such that the driving current is supplied.
In addition, in an exemplary embodiment, when light is not
emitted, the inverse voltage-Vbias is applied through the
inverse voltage transistor Th as in FIG. 1 such that the organic
light emitting diode (OLED) is insulated and the leakage
current does not flow.

Hereafter, a circuit constitution of the pixel driver 10 and
the inverse voltage transistor Tb according to various exem-
plary embodiments of the pixel are described. FIG. 2A and
FIG. 3 are circuit diagrams according to an exemplary
embodiment of a pixel in which all the transistors are PMOS
transistors.

Referring to the pixel circuit diagram of FIG. 2A according
to a first exemplary embodiment, the pixel includes a pixel
driver 20, an organic light emitting diode (OLED), and an
inverse voltage transistor M3.

The pixel driver 20 as the basic 2TRICAP structure
includes two transistors, that is, a driving transistor M1 and a
switching transistor M2, and one storage) capacitor Cst. The
gate electrode of the switching transistor M2 is connected to
a corresponding scan line 21, the source electrode is con-
nected to a corresponding data line 23, and the drain electrode
is connected to a first node N1. Accordingly, the switching
transistor M2 executes the on/off operation in response to the
scan signal scan[n] transmitted through the scan line 21. Ifthe
scan signal scan|[n] is transmitted as a gate-on voltage level,
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the switching transistor M2 is turned on and receives the data
signal DATA[m] from the data line 23 to transmit the data
voltage to the first node N1.

The storage capacitor Cst includes one electrode connected
to the first node N1 and the other electrode connected to a
supply line 25 of the first power source voltage ELVDD. The
storage capacitor Cst stores the voltage according to a voltage
difference of both electrodes, that is, a voltage cortesponding
to a voltage difference between the data voltage transmitted to
the first node N1 and the first power source voltage ELVDD
after the switching transistor M2 is turned on. The driving
current is generated according to a voltage corresponding to
the data voltage stored to the storage capacitor Cst.

The driving transistor M1 includes a gate electrode con-
nected to the first node N1, a source electrode connected to the
supply line 25 of the first power source voltage ELVDD, and
adrain electrode connected to the second node N2. The anode
of the organic light emitting diode (OLED) is connected to the
second node N2, and the driving transistor M1 is connected
between the supply line 25 of the first power source voltage
ELVDD and the organic light emitting diode (OLED).

The gate electrode and the source electrode of the driving
transistor M1 are respectively connected to two electrodes of
the storage capacitor Cst, and a voltage corresponding to the
voltage difference across the electrodes of the storage capaci-
tor Cst corresponds to the voltage Vgs between the gate and
the source of the driving transistor M1, and the voltage Vgs
between the gate and the source is stored to the storage
capacitor Cst.

During a period in which the driving transistor M1 of the
pixel driver 20 is turned on, the driving current generated in
the driving transistor M1 flows such that the organic light
emitting diode (OLED) emits light.

However, during a period in which the driving transistor
M1 of the pixel driver 20 is turned off, the path of the driving
current is not formed from the driving transistor M1 to the
organic light emitting diode (OLED) such that the anode of
the organic light emitting diode (OLED) floats. As a result,
over time, the current for a given Vgs decreases according to
the resistance increase of the organic light emitting diode
(OLED). Furthermore, leakage current may undesirably flow
from the driving transistor M1 such that light emission may
occur.

At least to address these concerns, in the exemplary
embodiment of FIG. 2A, the inverse voltage transistor M3 is
connected to the driving transistor M1 and the anode of the
organic light emitting diode (OLED), and inverse voltage-
Vbias is applied during the period in which the driving tran-
sistor M1 is turned off. In detail, the gate electrode and the
source electrode of the inverse voltage transistor M3 accord-
ing to the exemplary embodiment of FIG. 2A are connected
together to the second node N2. Also, the drain electrode is
connected to the supply line of the inverse voltage—Vbias.

The gate electrode and the source electrode of the inverse
voltage transistor M3 are connected together such that the
voltage Vgs between the gate and source electrodes is 0V,
however the transistor characteristic is controlled for a cur-
rent of a small amount to flow when the threshold voltage is
shifted and the voltage Vigs between the gate and source
electrodes is OV.

That is, as shown in a current-voltage curve of the P-type
inverse voltage transistor M3 shown in FIG. 2B, the inverse
voltage transistor M3 according to an exemplary embodiment
is controlled to have the characteristic curve that is shifted to
the right side compared with the general characteristic curve
for the current Id, of the small amount to flow when the
voltage Vgs between the gate and source electrodes is OV.
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Here, the shift degree of the threshold voltage of the inverse
voltage transistor M3 is not limited, however the threshold
voltage may be shifted for the current Id, flowing when the
voltage Vgs between the gate and source electrodes is OV to
be larger than the leakage current, or a minimum current
operating the inverse voltage transistor M3 into the switch-on
mode. The small current Id, is changed according to the
deviation of the shift threshold voltage and the ratio between
the width and the length of the channel of the inverse voltage
transistor.

When the driving transistor M1 is turned on, the inverse
voltage transistor M3 is operated as the constant current
source such that the small current flows, however this does not
significantly affect the switching on operation of the driving
transistor M1 and the flowing of the driving current to the
organic light emitting diode (OLED), and thereby the light
emitting of the organic light emitting diode (OLED) accord-
ing to the data signal is substantially not affected. The organic
light emitting diode (OLED) emits the light with a predeter-
mined luminance because of the driving current.

On the other hand, the leakage current generated when the
driving transistor M1 is turned off is absorbed by the inverse
voltage transistor M3 such that it does not flow to the organic
light emitting diode (OLED). Also, although the gate and
source electrodes are connected to each other, the threshold
voltage is shifted such that the inverse voltage transistor M3
enters the switch-on mode and the current Id, may flow in the
inverse voltage transistor M3 and the inverse voltage-Vbias
is applied to the second node N2 through the channel of the
inverse voltage transistor M3.

Thus, the anode ofthe organic light emitting diode (OLED)
is applied with the inverse voltage such that the organic light
emitting diode (OLED) is completely turned off such that the
life-span of the organic light emitting diode (OLED) is
improved, and the leakage current to the organic light emit-
ting diode (OLED) is prevented such that the undesirable
light emission is not generated, and accordingly the contrast
ratio is improved.

FIG. 3 shows the same circuit diagram as that of FIG. 2A,
and the same type of transistor, however the gate electrode of
the inverse voltage transistor M30 to apply the inverse voltage
is connected to the drain electrode.

That is, according to a second exemplary embodiment of
FIG. 3, a pixel driver 30 formed at the intersecting region of
ascan line 31 and a data line 33 and connected to a supply line
35 supplied with the first power source voltage ELVDD and
the organic light emitting diode (OLED) connected to a sec-
ond node N20 and a supply line 37 of the second power source
voltage ELVSS are similar to the first exemplary embodi-
ment. However, the gate electrode and the drain electrode of
the inverse voltage transistor M30 are connected to each
other, thereby forming a diode connection. The supply line
supplied with the inverse voltage—Vbias is connected to the
third node N30 at which the gate electrode and the drain
electrode of the inverse voltage transistor M30 are connected
to each other.

According to the exemplary embodiment of FIG. 3, the
inverse voltage transistor M30 is operated as a diode, and
accordingly, if the forward direction voltage is larger than the
threshold voltage, the current starts to flow in the forward
direction.

Here, the current that may flow in the inverse voltage
transistor M30 may be changed according to the mobility of
the inverse voltage transistor M30, the ratio of the width and
the length of the channel of the inverse voltage transistor
M30, and the voltage difference between the drain and source
electrodes of the inverse voltage transistor M30. Particularly,
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the size of the on-resistance of the inverse voltage transistor
M30 may be controlled by controlling the ratio W/L of the
channel width and the length thereof of the inverse voltage
transistor M30.

In the exemplary embodiment, it is preferable for the cur-
rent that may flow in the inverse voltage transistor M30 to be
larger than the leakage current that may be generated under
the turn-off of the driving transistor M10 in a range in which
the power consumption is not largely increased. In other
words, it is preferable that the ratio W/L of the channel width
and the length thereof of the inverse voltage transistor M30
has a size such that the leakage current may flow when the
inverse voltage transistor M30 is turned off.

Ifthe forward direction current flows to the inverse voltage
transistor M30 during the period in which the driving transis-
tor M10 is turned off, the voltage applied to the second node
N20 is the voltage-Vbias+Vth_M30 reflecting the threshold
voltage of the inverse voltage transistor M30 to the inverse
voltage.

On the other hand, the current also flows through the
inverse voltage transistor M30 during the period in which the
driving transistor M10 is turned on. However, if the ratio W/L
of the channel width and the length thereof of the inverse
voltage transistor M30 is less than the ratio W/L of the driving
transistor M10, the on-resistance of the inverse voltage tran-
sistor M30 is relatively larger than the on-resistance of the
driving transistor M10 such that the current through the
inverse voltage transistor M30 does not significantly affect
the light emission of the organic light emitting diode (OLED).

FIG. 4A and FIG. 5 are circuit diagrams according to the
exemplary embodiment including the NMOS transistors as
the constituents of the pixel. A third exemplary embodiment
of FIG. 4A has a similar pixel structure as the first exemplary
embodiment of FIG. 2A and is the structure of the inverse
voltage transistor, however this exemplary embodiment uses
NMOS transistors.

Accordingly, referring to FIG. 4A, the gate electrode and
the source electrode of the inverse voltage transistor T3 are
connected to the third node Q3 for the voltage difference Vgs
between the gate and source electrodes to be 0V, and the
threshold voltage is shifted to the left side compared with the
general case like the current-voltage characteristic curve of
FIG. 4B for the predetermined current Id, to flow. The pre-
determined current I1d, is larger than the leakage current gen-
erated when the driving transistor T1 is turned off. Thus, the
inverse voltage transistor T3 is in the switch-on mode con-
ducts the predetermined current Id, during the period in
which the driving transistor T1 is turned off such that the
leakage current is shunted from the organic light emitting
diode (OLED), and the inverse voltage-Vbias is applied to
the second node Q20.

The fourth exemplary embodiment of FIG. 5 has a similar
structure as that of the pixel of the second exemplary embodi-
ment of FIG. 3 and the structure of the inverse voltage tran-
sistor, however the transistor is the NMOS type. The gate
electrode and the drain electrode of the inverse voltage tran-
sistor T30 are connected to each other at the second node Q20,
thereby forming a short circuit. Therefore, the inverse voltage
transistor T30 is diode-connected, and the forward direction
current flowing in the inverse voltage transistor T30 is con-
trolled by using the ratio W/L of the width and the length of
the channel of the transistor.

Preferably, it may be that the forward direction current is
larger than the leakage current generated under the turn-off of
the driving transistor T10 in a range in which the power
consumption is not largely generated.
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FIG. 6 is a block diagram of an organic light emitting diode
(OLED) display device according to an exemplary embodi-
ment of the present invention. FIG. 6 shows an organic light
emitting diode (OLED) display device including a plurality of
the above-described pixels. According to FIG. 6, an organic
light emitting diode (OLED) display device according to an
exemplary embodiment includes a display unit 100 including
a plurality of pixels PX, a scan driver 200, a data driver 300,
a power supply unit 400, and a controller 500.

The plurality of pixels are respectively connected to a
corresponding scan line of a plurality of scan lines S1 to Sn
and a corresponding data line of a plurality of data lines D1 to
Dm connected to the display unit 100. Also, the plurality of
pixels are respectively connected to the power supply line
connected to the display unit 100 to receive the first power
source voltage ELVDD, the second power source voltage
ELVSS, and the inverse voltage-Vbias from the outside.

The display unit 100 includes the plurality of pixels
arranged in an approximately matrix format. Although it is
not limited thereto, the plurality of scan lines are arranged in
a row direction and are in parallel with each other, and the
plurality of data lines are arranged in a column direction and
are parallel with each other, in the arranged form of the pixels.

The plurality of pixels respectively have the above-de-
scribed circuit structure and emit light of a predetermined
luminance according to the driving current supplied to the
organic light emitting diodes (OLED) according to the cor-
responding data signals transmitted through the plurality of
data lines D1 to Dm.

The scan driver 200 generates and transmits a scan signal to
each pixel through the plurality of scan lines S1 to Sn. That is,
the scan driver 200 transmits the scan signal to the plurality of
pixels included in each pixel line through the corresponding
scan line. The scan driver 200 receives the scan driving con-
trol signal SCS from the controller 500 to generate the plu-
rality of scan signals, and sequentially transmits the scan
signals to the plurality of scan lines S1 to Sn connected to
each pixel line. Thus, each pixel driver of the plurality of
pixels included in each pixel line is activated.

The data driver 300 transmits the data signal to each pixel
through the plurality of data lines D1 to Dm. The data driver
300 receives the data driving control signal DCS from the
controller 500, and transmits the data signal to the plurality of
data lines D1 to Dm connected to the plurality of pixels
included in each pixel line.

The controller 500 changes a plurality of video signals
transmitted from the outside into a plurality of image data
signals DATA to transmit them to the data driver 300. The
controller 500 receives a vertical synchronization signal
Vsyne, a horizontal synchronization signal Hsync, and a
clock signal MCLK to generate and transmit the control sig-
nal to control the driving of the scan driver 200 and the data
driver 300. That is, the controller 500 generates and transmits
the scan driving control signal SCS controlling the scandriver
200 and the data driving control signal DCS controlling the
data driver 300.

The power supply unit 400 supplies the first power source
voltage ELVDD, the second power source voltage ELVSS,
and the inverse voltage-Vbias to each pixel of the display umt
100. The first power source voltage ELVDD is set to have a
higher voltage level than the second power source voltage
ELVSS. Also, the inverse voltage-Vbias is not limited. By
applying the inverse voltage—Vbias, the performance of the
organic light emitting diode (OLED) is improved because
leakage current does not flow and light is not emitted.

Although various features and aspects are described with
reference to the detailed exemplary embodiments, this is by
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way of example only and the present invention is not limited
thereto. A person of ordinary skill in the art may change or
modify the described exemplary embodiments without
departing from the scope of the present invention, and
changes or modifications are also included in the scope of the
present invention. Further, materials of each of the compo-
nents described in the present specification may be selected
from or replaced by various materials known to a person of
ordinary skill in the art. In addition, a person of ordinary skill
in the art may omit some of the components described in the
present specification without deteriorating performance or
add components in order to, for example, improve the perfor-
mance. Further, a person of ordinary skill in the art may
change the sequence of processes described in the present
specification according to, for example, process environ-
ments or equipment.

What is claimed is:

1. A pixel comprising:

apixel driver formed near an intersection of a scan line and

adataline, wherein the pixel driver is connected to a first

power source voltage supply line, and comprises:

a driving transistor configured to transmit a driving cut-
rent according to a data voltage corresponding to a
data signal from the data line, wherein the data volt-
age is applied to the driving transistor according to a
scan signal transmitted from the scan line;

an organic light emitting diode (OLED) configured to emit

light according to the driving current; and

an inverse voltage transistor positioned between an anode

of the organic light emitting diode (OLED) and a reverse

bias power source, the inverse voltage transistor includ-
ing a gate electrode connected to one of a first electrode
and a second electrode, and configured to transmit an
inverse voltage to the organic light emitting diode

(OLED) during a turn-off period of the driving transis-

tor, wherein a channel width to length ratio of the inverse
voltage transistor is less than a channel width to length
ratio of the driving transistor.

2. The pixel of claim 1, wherein the first electrode is a
source electrode and the second electrode is a drain electrode,
and wherein the gate electrode is connected to the source
electrode.

3. The pixel of claim 2, wherein the inverse voltage tran-
sistor is a PMOS transistor, and the inverse voltage is applied
to the drain electrode.

4. The pixel of claim 2, wherein the inverse voltage tran-
sistor is a NMOS transistor, and the inverse voltage is applied
to the source electrode.

5. The pixel of claim 2, wherein a first current that may flow
to the inverse voltage transistor is based at least in part on a
shifted threshold voltage and a ratio of a width and a length of
a channel of the inverse voltage transistor.

6. The pixel of claim 5 wherein the first current is greater
than a leakage current of the driving transistor during the
turn-off period of the driving transistor.

7. The pixel of claim 1, wherein the first electrode is a
source electrode, the second electrode is a drain electrode,
and the gate electrode is diode-connected to the drain elec-
trode.

8. The pixel of claim 7, wherein the inverse voltage tran-
sistor is a PMOS transistor and the drain electrode is applied
with the inverse voltage.

9. The pixel of claim 7, wherein the inverse voltage tran-
sistor is an NMOS transistor and the source electrode is
applied with the inverse voltage.

10. The pixel of claim 7, wherein a first current that may
flow in the inverse voltage transistor is based at least in part on
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the mobility of the inverse voltage transistor, a ratio of a width
and a length of the channel of the inverse voltage transistor,
and a voltage difference between a drain electrode and a
source electrode of the inverse voltage transistor.

11. The pixel of claim 10, wherein the first current is larger
than the leakage current of the driving transistor during the
turn-off period of the driving transistor.

12. The pixel of claim 1, wherein the pixel driver includes:

a switching transistor transmitting a data signal from the
data line to a first node when turned on in response to the
scan signal transmitted from the scan line;

a capacitor including first and second electrodes respec-
tively connected to the first node and the first power
source voltage supply line and configured to store a
voltage according to a difference between the data volt-
age according to the data signal applied to the first node
and a first power source voltage; and

a driving transistor connected between the first power
source voltage supply line and a second power source
voltage supply line and generating a driving current
corresponding to the voltage stored by the capacitor.

13. An organic light emitting diode (OLED) display device
comprising:

a scan driver transmitting a plurality of scan signals to a

plurality of scan lines;

a data driver transmitting a plurality of data signals to a
plurality of data lines;

a controller controlling the scan driver and the data driver,
and generating and supplying an image data signal cor-
responding to a video signal to the data driver;

a display unit including a plurality of pixels respectively
connected to a corresponding scan line of a plurality of
scan lines and a corresponding data line of a plurality of
data lines, wherein the plurality of pixels emit light
according to the image data signal; and

a power source supply supplying a first power source volt-
age, a second power source voltage, and an inverse volt-
age to the plurality of pixels,

wherein the plurality of pixels respectively include:

a driving transistor configured to transmit a driving cur-
rent according to a data voltage corresponding to the
data signal transmitted from the data line;

an organic light emitting diode (OLED) configured to
emit light according to the driving current; and

an inverse voltage transistor positioned between an
anode of the organic light emitting diode (OLED) and
a reverse bias power source, the inverse voltage tran-
sistor including a gate electrode connected to one ofa
first electrode and a second electrode, and configured
to transmit the inverse voltage to the organic light
emitting diode (OLED), wherein a channel width to
length ratio of the inverse voltage transistor is less
than a channel width to length ratio of the driving
transistor.

14. The organic light emitting diode (OLED) display
device of claim 13, wherein the inverse voltage transistor
includes:

the first electrode and the second electrode that are respec-
tively a source electrode and a drain electrode, wherein
the gate electrode is connected to the source electrode.

15. The organic light emitting diode (OLED) display
device of claim 14, wherein the inverse voltage transistor is a
PMOS transistor, and the inverse voltage is applied to the
drain electrode.
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16. The organic light emitting diode (OLED) display
device of claim 14, wherein the inverse voltage transistor is an
NMOS transistor, and the inverse voltage is applied to the
source electrode.

17. The organic light emitting diode (OLED) display
device of claim 13, wherein the inverse voltage transistor
includes:

the first electrode and the second electrode that are respec-

tively a source electrode and a drain electrode, and the
gate electrode is diode-connected to the drain electrode.

18. The organic light emitting diode (OLED) display
device of claim 17, wherein the inverse voltage transistor is a
PMOS transistor, and the drain electrode is applied with the
inverse voltage.

19. The organic light emitting diode (OLED) display
device of claim 17, wherein the inverse voltage transistor is an
NMOS transistor, and the source electrode is applied with the
inverse voltage.
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