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ORGANIC LIGHT EMITTING DISPLAY
APPARATUS AND METHOD OF DRIVING
THE SAME

CLAIM OF PRIORITY

[0001] This application makes reference to, incorporates
the same herein, and claims all benefits accruing under 35
US.C. §119 from an application for ORGANIC LIGHT
EMITTING DISPLAY APPARATUS AND METHOD OF
DRIVING THE SAME earlier filed in the Korean Intellectual
Property Office on 4 Apr. 2008 and there duly assigned Serial
No. 10-2008-0031705.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic light
emitting display apparatus and a method of driving the same,
and more particularly, to an organic light emitting display
apparatus that preserves a threshold voltage of a driving tran-
sistor and a method for driving the organic light emitting
display apparatus.

[0004] 2. Description of the Related Art

[0005] Generally, organic light emitting display appara-
tuses, which electrically excite a fluorescent organic com-
pound and emit light, drive a plurality of organic light-emit-
ting cells arranged in a matrix by using an electrical voltage or
an electrical current so as to display variable visual images,
such as moving images corresponding to a video signals.
Such organic light-emitting cells have diode characteristics
and thus are referred to as organic light-emitting diodes
(OLEDs).

[0006] A contemporary organic light emitting diode
(OLED) includes an anode, an organic thin film, and a cath-
ode layer. The organic thin film includes a hole injection
layer, a hole transport layer, an emission layer, an electron
transport layer, and an electron injection layer in order to
provide a good balance between electrons and holes and thus
improve the luminous efficiency of the OLED.

[0007] Methods for driving this organic light emitting
diode (OLED) are classified into a passive matrix method,
and an active matrix method that uses thin film transistors
(TFTs)or MOSFETs. In a passive matrix method, anodes and
cathodes are arranged to intersect with each other, and lines
are selected so as to drive pixels. On the other hand, in an
active matrix method, a TFT is electrically connected to each
ITO pixel electrode, and pixels are driven by voltages pre-
served by the capacitances of capacitors connected to gates of
the TFTs. Active matrix methods are divided into a voltage
programming method and a current programming method
according to the type of signal applied in order to program and
preserve a voltage stored by a capacitor.

[0008] A contemporary organic light emitting display
apparatus includes an organic light emitting diode OLED,
two transistors and a capacitor. TFTs are generally used as a
switching transistor and a driving transistor.

[0009] When a positive or negative voltage is continuously
applied to the gate electrode of the driving transistor, the
threshold voltage of the driving transistor is shifted due to the
phenomenon of voltage stress. Accordingly, when a general
2-transistor 1-capacitor (2T1-1C) circuit is used, degradation
of the driving transistor may occur, and several hours after the
degradation, the threshold voltage of the driving transistor
may be shifted, and thus the brightness of the OLED appara-
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tus is altered and becomes different from the initial brightness
of the OLED apparatus. Therefore, this shift of the threshold
voltage of the driving transistor needs to be prevented.

SUMMARY OF THE INVENTION

[0010] It is therefore, an object of the present invention to
provide an organic light emitting display apparatus that pre-
vents the degradation of a driving transistor included in each
of a plurality of pixel circuits, and a method of driving the
organic light emitting display apparatus. It is another object to
improve degradation of a driving transistor of the pixel cir-
cuits.

[0011] According to an aspect of the present invention, an
organic light emitting display apparatus includes an organic
light emitting diode generating light; a first transistor includ-
ing a first electrode to which a power supply voltage is
applied, a second electrode electrically connected to the
organic light emitting diode, and a gate electrode. A second
transistor has a first electrode to which a data signal is applied,
asecond electrode electrically connected to the gate electrode
of the first transistor, and a gate electrode to which a first scan
signal is applied. A capacitor includes a first terminal electri-
cally connected to the gate electrode of the first transistor and
a second terminal electrically connected to the first electrode
of the first transistor. A third transistor includes a first elec-
trode electrically connected to the gate electrode of the first
transistor, a second electrode to which a ground voltage is
applied, and a gate electrode to which a second scan signal is
applied, with the second scan signal being a scan signal which
is applied to a pixel that is adjacent to a pixel to which the first
scan signal is applied, immediately before the first scan signal
is applied.

[0012] The organic light emitting display apparatus may
further include a pixel area having a pixel circuit; and a
non-pixel area which is located outside the pixel area and
includes a driving circuit for driving the pixel circuit.

[0013] The third transistor maybe included in the pixel area
or alternatively in the non-pixel area.

[0014] When the third transistor is included in the pixel
area, the organic light emitting display apparatus may be a
front emission type.

[0015] When the third transistor is included in the non-
pixel area, the non-pixel area may include a plurality of scan
lines through which the first scan signal and the second scan
signal are transmitted; a scan driving unit supplying the first
scan signal and the second scan signal to the plurality of scan
lines; a plurality of data lines through which the data signal is
transmitted; and a data driving unit supplying the data signal
to the plurality of data lines.

[0016] The third transistor may be included between the
scan driving unit and the pixel area.

[0017] The first through third transistors may be NMOS
transistors.
[0018] The first through third transistors may be oxide thin

film transistors (TFTs).

[0019] According to another aspect of the present inven-
tion, in a method of driving an organic light emitting display
apparatus, the method includes receiving a first scan signal
and a data signal, and charging a capacitor with a charge
voltage corresponding to the data signal; making an organic
light emitting diode emit light by application of the charge
voltage to an organic light emitting diode; and discharging
electric charges remaining in the capacitor according to the
second scan signal.
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[0020] The second scan signal may be a scan signal which
is applied to a pixel adjacent to a pixel to which the first scan
signal is applied, immediately before the first scan signal is
applied.

[0021] Inthe step of discharging electric charges remaining
in the capacitor according to the second scan signal, the
capacitor may be grounded in response to the second scan
signal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] A more complete appreciation of the invention, and
many of the attendant advantages thereof, will be readily
apparent as the same becomes better understood by reference
to the following detailed description when considered in con-
junction with the accompanying drawings in which like ref-
erence symbols indicated the same or similar components,
wherein:

[0023] FIG. 1 is a conceptual diagram of an organic light
emitting diode;
[0024] FIG. 2isa circuit schematic diagram of a pixel used

in a contemporary organic light emitting display apparatus;
[0025] FIG. 3 isa circuit schematic diagram of a pixel used
in an organic light emitting display apparatus constructed as
an embodiment of the present invention;

[0026] FIG.4isa circuit schematic diagram of a pixel used
in an organic light emitting display apparatus constructed as
another embodiment of the present invention;

[0027] FIG.Sisacircuit schematic diagram of a pixel used
in an organic light emitting display apparatus constructed as
still another embodiment of the present invention,

[0028] FIG. 6 is a group of waveforms of driving voltages
for driving the pixels as illustrated in FIGS. 3 through 5;
[0029] FIG. 7 is a block diagram of the organic light emit-
ting display apparatus including pixel circuits as illustrated in
FIG. 3; and

[0030] FIG. 8 is a block diagram of the organic light emit-
ting display apparatus including pixel circuits illustrated in
FIG. 4.

DETAILED DESCRIPTION OF THE INVENTION

[0031] FIG. 1 is a conceptual diagram of an organic light
emitting diode. Referring to FIG. 1, the organic light emitting
diode includes an anode (i.e., indium tin oxide (ITO)), an
organic thin film, and a cathode layer (i.e., metal). The
organic thin film includes a hole injection layer (HIL), a hole
transport layer (HTL), an emission layer (EML), an electron
transport layer (ETL), and an electron injection layer (EIL) in
order to provide a good balance between electrons and holes
and thus improves luminous efficiency. The electrons trans-
ferred from the metal layer sequentially passing through EIL
and ETL and the holes transferred from the I'TO layer sequen-
tially passing through HIL and HTL are combined at EML,
and lights are generated and emitted at EML due to the com-
bination of the electrons and the holes.

[0032] Methods of driving this organic light emitting diode
are classified into a passive matrix method, and an active
matrix method that uses thin film transistors (TFTS) or MOS-
FETs. In a passive matrix method, anodes and cathodes are
arranged to intersect with each other, and lines are selected so
as to drive pixels. On the other hand, in an active matrix
method, a TFT is electrically connected to each ITO pixel
electrode, and pixels are driven by voltages preserved by the
capacitances of capacitors electrically connected to gates of
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the TFTs. Active matrix methods are divided into a voltage
programming method and a current programming method
according to the type of signal applied, in order to program
and preserve a voltage into a capacitor.

[0033] FIG. 2 is a circuit diagram of a pixel used in a
contemporary organic light emitting display apparatus.
Referring to FIG. 2, the pixel of the contemporary organic
light emitting display apparatus includes an organic light
emitting diode OLED, two transistors M1 and M2, and a
capacitor Cst. TFTs are generally used as switching transistor
M1 and the driving transistor M2.

[0034] In the circuit diagram of the pixel of FIG. 2, a first
electrode of switching transistor M1 is electrically connected
to a data signal line. At this time, the switching transistor M1
is turned on by a scan signal S[n] applied to a gate electrode
of the switching transistor M1, and thus a data signal D[m] is
applied to the pixel.

[0035] The capacitor Cst is connected between a first elec-
trode and a gate electrode of the driving transistor M2 and
thus, preserves a data voltage corresponding to the data signal
D[m] for a predetermined period of time. The driving tran-
sistor M2 supplies a current corresponding to a voltage
between both terminals of the capacitor Cst to the organic
light emitting diode OLED.

[0036] When the switching transistor M1 is turned on, a
charge corresponding to the data voltage which is applied via
the data signal line, is stored in the capacitor. Even when the
switching transistor M1 is turned off, a current corresponding
to the data voltage is applied to the organic light emitting
diode OLED via the driving transistor M2. Accordingly, even
when the switching transistor M1 is turned off, the organic
light emitting diode OLED continues emitting light for a
predetermined period of time.

[0037] A current flowing in the organic light emitting diode
OLED may be calculated using Equation (1):

lovep = 5 (Ves = Vip)* = 7 (VoD = Vaiaa = [Vaal)?

wherein [, .., denotes a current flowing in the organic light
emitting diode OLED, V ,  denotes a voltage between the gate
electrode and first electrode of the driving transistor M2,V ,,
denotes a threshold voltage of the driving transistor M2
across the first terminal and the gate terminal, V5, denotes a
power supply, V.. denotes a data voltage of data signal
D[M], and f§ denotes a gain factor.

[0038] When a positive or negative voltage is continuously
applied to the gate electrode of the driving transistor M2,
however, the value of threshold voltage V,, may be shifted due
to voltage stress. Accordingly, when a general 2-transistor
1-capacitor (2T-1C) circuit is used, the degradation of the
driving transistor M2 occurs, and several hours after initiation
of the degradation, the value of threshold voltage V,,, is shifted
and thus a brightness of the OLED apparatus that is different
from an initial brightness of the OLED apparatus may be
caused. Therefore, the shifting of the value of threshold volt-
age V,, of the driving transistor M2 needs to be prevented.
[0039] The present invention will now be described more
fully with reference to the accompanying drawings, in which
exemplary embodiments of the invention are shown.

[0040] FIG. 3 is a circuit diagram of a pixel used in an
organic light emitting display apparatus constructed as an
embodiment of the present invention. Referring to FI1G. 3, the
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pixel of the organic light emitting display apparatus con-
structed as the current embodiment includes an organic light
emitting diode OLED, a first transistor Tr,, a second transis-
tor Tr,, a capacitor C, and a third transistor Tr;.

[0041] The organic light emitting diode OLED receives a
current and generates light with the visible band of light
wavelengths having any oneofred, green, and blue colors. An
anode ofthe organic light emitting diode OLED is electrically
connected to a second electrode of the first transistor Tr;. A
cathode of the organic light emitting diode OLED receives a
ground voltage V.

[0042] A power supply voltage V,,p, 1s applied to a first
electrode of the first transistor Tr,, and a data signal is applied
to a gate electrode of the first transistor Tr;. The second
electrode of the first transistor Tr, is electrically connected to
the organic light emitting diode OLED. The first transistor Tr,
is adriving transistor, and applies a current to the organic light
emitting diode OLED.

[0043] The data signal is applied to a first electrode of the
second transistor Tr,, and a first scan signal is applied to a gate
electrode of the second transistor Tr, viaa first scan line S[n].
A second electrode of the second transistor Tr, is electrically
connected to the gate electrode of the first transistor Tr,. The
first scan line S[n] selects a pixel area on which an image is to
be displayed. The first scan signal is applied via the first scan
line S[n].

[0044] A first terminal of the capacitor C is connected to the
gate electrode of the first transistor Tr,, and a second terminal
thereofis connected to the first electrode of the first transistor
Tr,.

[0045] The third transistor Tr; has a first electrode electri-
cally connected to the gate electrode of the first transistor Tr,,
a second electrode to which a ground voltage is applied, and
a gate electrode to which a second scan signal is applied viaa
second scan line S[n-1]. The second scan line S[n-1] is a scan
line through which a scan signal for selecting pixel areas
existing on a row immediately above the pixel area on which
the image is to be displayed is applied. The second scan signal
1s applied via the second scan line S[n-1].

[0046] In other words, the second scan signal is applied
immediately before the first scan signal is applied. That s,
when scan signals are sequentially applied in a row direction
to an organic light emitting display apparatus having a nxm
matrix form, if a first scan signal is applied to the circuits of
the pixels existing in an n-th row, a second scan signal is
applied to the circuits of the pixels existing in an (n-1)th row,
which is immediately above the pixels to which the first scan
signalis applied. Whenn is 1, that is, when the pixels existing
in the n-th row are the top pixels, the second scan signal may
be a scan signal applied to the pixels existing on the bottom
row.

[0047] In an operation of the pixel circuit according to the
current embodiment, since the second transistor Tr, is turned
on by the first scan signal, the data signal is applied to the
pixel circuit. The capacitor C preserves a data voltage corre-
sponding to the received data signal for a predetermined
period of time. The first transistor Tr, supplies a current
corresponding to a voltage between both terminals of the
capacitor C to the organic light emitting diode OLED.
[0048] On the other hand, even when the second transistor
Tr, is turned off after a charge corresponding to the data
voltage is stored in the capacitor C, a current corresponding to
the data voltage is applied to the organic light emitting diode
OLED via the first transistor Tr,, and thus the organic light
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emitting diode OLED continues emitting light for a predeter-
mined period of time. Thus, a positive or negative voltage is
continuously applied to the gate electrode of'the first transis-
tor Tr, for a predetermined period of time.

[0049] After the first scan signal is applied and thus light is
emitted for a predetermined period of time, the second scan
signal is applied to the gate electrode of the third transistor Tt
before the first scan signal corresponding to the next period is
applied to the second transistor Tr,. When the third transistor
Tr, 1s turned on by the second scan signal, the capacitor C is
discharged due to the ground voltage V . being applied to the
second electrode of the third transistor Tr,. In other words, all
of the charges stored in the capacitor C are discharged and
thus the voltage to be applied to the gate electrode of the first
transistor Tr, is removed.

[0050] As described above, the second scan signal is
applied to the third transistor Tr; at the moment when light
emission of the organic light emitting diode OLED con-
cludes, and thus a voltage stress applied to the gate electrode
of the first transistor Tr, is removed. Therefore, deterioration
of the first transistor Tr,., which is a driving transistor, and
shifting of a threshold voltage of the first transistor Tr, are
prevented, and thus, an image with a constant brightness can
be displayed. Due to the prevention of degradation of the first
transistor Tr;, the durability of the pixel circuit can be
increased.

[0051] A general organic light emitting display apparatus
may be divided into a pixel area including pixel circuits and a
non-pixel area which is located outside the pixel area and
includes a driving circuit for driving the pixel circuits.
[0052] In the organic light emitting display apparatus
according to the current embodiment, the organic light emit-
ting diode OLED, the first transistor Tr,, the second transistor
Tr,, the capacitor C, and the third transistor Tr, are all
included in the pixel area. If a pixel area includes a third
transistor Tr,, an organic light emitting display apparatus
including the pixel area may be a front emission type. The
organic light emitting display apparatus according to the cur-
rent embodiment is therefore a front emission type. If the
pixel circuit of the organic light emitting display apparatus
constructed as the current embodiment including one more
transistor in the pixel area compared to a general pixel circuit,
that is, a 2T-1C pixel circuit, is based on bottom emission, an
aperture ratio may be decreased. Therefore, the organic light
emitting display apparatus having a front emission structure
according to the current embodiment can prevent the decrease
in aperture ratio as well as the degradation of the first transis-
tor Tr,.

[0053] FIG. 4 is a circuit diagram of a pixel used in an
organic light emitting display apparatus constructed as
another embodiment of the present invention. The pixel cir-
cuit of the organic light emitting display apparatus of FIG. 4
is the same as that of FIG. 3 in terms of configuration and
connection, except that the third transistor Tr3 in FIG. 4 is
included in the non-pixel area.

[0054] Since the third transistor Tr; is not included in the
pixel area, the organic light emitting display apparatus of
FIG. 4 may have an aperture ratio equal to that of a general
2T-1C organic light emitting display apparatus regardless of
an emission method such as front emission or bottom emis-
sion. Similar to the embodiment as shown in FIG. 3, the
degradation of the first transistor Tr; can be prevented by
removing the voltage stress applied to the first transistor Tr,
by using the second scan signal.
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[0055] FIG. 5 is a circuit diagram of a pixel used in an
organic light emitting display apparatus constructed as
another embodiment of the present invention. Referring to
FIG. §, similar to FIGS. 3 and 4, the pixel circuit includes an
organic light emitting diode OLED, a first transistor Tr,, a
second transistor Tr,, a capacitor C, and a third transistor Tr;.
[0056] The organic light emitting diode OLED receives a
power supply voltage via its anode. A cathode of the organic
light emitting diode OLED is electrically connected to a first
electrode of the first transistor Tr,.

[0057] A first terminal of the capacitor C is electrically
connected to a gate electrode of the first transistor Tr,, and a
second terminal of the capacitor C is electrically connected to
a second electrode of the first transistor Tr,.

[0058] Thefirst transistor Tr,, the second transistor Tt,, and
the third transistor Tr, of the pixel circuit of FIG. 5 are elec-
trically connected in the same manner as that of the pixel
circuit of FIG. 3 or 4.

[0059] The third transistor Tr; is outside the pixel area.
[0060] Similar to FIG. 4, the organic light emitting display
apparatus constructed as the current embodiment prevents the
degradation of the first transistor Tr, by reducing a voltage
stress applied to the first transistor Tr, and increases the life-
time of the pixel circuit. In spite of the fact that the pixel
circuit of the organic light emitting display apparatus con-
structed as the current embodiment includes one more tran-
sistor than a general pixel circuit, the pixel circuit may have an
aperture ratio equal to that of a contemporary pixel circuit.
[0061] In the embodiments of FIGS. 3 through 5, the first
transistor Tr,, the second transistor Tr,, and the third transis-
tor Tr, may be NMOS transistors. When the first transistor Tr,
and the third transistor Tr; are NMOS transistors, a first scan
signal for turning on the first transistor Trl and a second scan
signal for turning on the third transistor Tr; are high level
signals. A data signal applied to a pixel selected so that the
organic light emitting diode OLED can emit light is also a
high level signal.

[0062] Oxide TFTs may be used as the first transistor Tr,,
the second transistor Tr,, and the third transistor Tr;. A pro-
cess of manufacturing an oxide TFT OLED panel is simpler
than a process of manufacturing a contemporary silicon TEFT
OLED panel, thus greatly lowering manufacturing costs. This
is because the deposition of a semiconductor layer on an
oxide instead of on silicon leads to a large reduction in equip-
ment investment costs, for example, by enabling a thin film to
be immediately deposited at a room temperature by sputter-
ing without having to perform high-temperature deposition
such as PE-CVD. In addition, an oxide TFT provides a volt-
age uniformity, which is a merit of amorphous silicon (a-Si),
and high electron mobility, which is a merit of low-tempera-
ture polysilicon (LTPS), and is thus desirable in terms of
improving the lifetime of an OLED panel and obtaining a
high resolution. Here, ZnO may be used as the oxide.

[0063] FIG. 6 is a group of waveforms of the driving volt-
ages for driving the pixel circuits as illustrated in FIGS. 3
through 5. Referring to F1G. 6, the voltages applied on the first
scan line S[n], a data line D[m], the second scan line S[n-1],
and the node A may vary.

[0064] During a first time period T1, the first scan signal
S[n] and the data signal D[m] are applied to a pixel circuit at
the same timing, and thus the capacitor C is charged with a
data voltage corresponding to the data signal.

[0065] During a second time period T2, a current corre-
sponding to the data voltage is applied to the organic light
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emitting diode OLED by the first transistor Tr,. In response to
the current, the organic light emitting diode OLED emits
light.

[0066] After the organic light emitting diode OLED emits
light for a predetermined period of time, during a third time
period T3, the second scan signal S[n-1] is applied to the pixel
circuit before the first scan signal and the data signal corre-
sponding to the next cycle are applied thereto. According to
the second scan signal, charges remaining in the capacitor C
are discharged. In other words, when the second scan signal is
applied to the pixel circuit, the third transistor Tr, is turned on,
and thus the first and second electrodes of the third transistor
Tr, are electrically connected to each other. Therefore, the
ground voltage V . is applied to the gate electrode of the first
transistor Trl.

[0067] The node A is a node electrically connected to the
gate electrode of the first transistor Trl. Seeing a voltage
variation of the node A, the voltage of the node A increases up
to a voltage corresponding to the data signal during the first
time period T1, and slightly decreases during the second time
period T2 due to the leakage of current through switching
TFTs (Tr2, Tr3). When the second time period T2 is con-
cluded, the ground voltage V . is applied to the node A during
the third time T3, and thus the voltage ofthe node A decreases
to ground voltage Vg, i.e., zero. In other words, the voltage
stress applied to the gate electrode of the first transistor Trl
may be removed.

[0068] The voltage stress accumulated at the gate electrode
of the first transistor Tr1 is removed due to iteration of the first
through third times T1 through T3, and thus the degradation
of the first transistor Trl may be prevented.

[0069] FIG. 7 is a block diagram of organic light emitting
display apparatus 70 including the pixel circuits illustrated in
FIG. 3. Referring to FIG. 7, organic light emitting display
apparatus 70 includes scan driving unit 72, data driving unit
73, and image display unit 74.

[0070] Image display unit 74 includes nxm pixel areas 71,
anumber of n scan lines, i.e., S[1] through S[n] arranged in a
row direction, a number of m data lines, i.e., D[1] through
D[m] arranged in a column direction, a power supply voltage
line V,, and a ground voltage line V..

[0071] Each of the pixel areas 71 includes an organic light
emitting diode OLED and a pixel circuit. The pixel circuit
includes a first transistor, a second transistor, a third transis-
tor, and a capacitor. The scan lines S[1] through S[n] transmit
scan signals to pixel areas 71. The data lines D[1] through
D[m] and the power supply voltage line V , transmit data
signals and a power supply voltage, respectively, to pixel
areas 71.

[0072] Scan driving unit 72 applies the scan signals to the
scan lines S[1] through S[n]. The scan signals are sequentially
applied to the scan lines, and the data signals are applied to the
pixel circuits in synchronization with the scan signals.
[0073] Data driving unit 73 applies the data signals to the
data lines D[1] through D[m)]. The data signals may be output
from a voltage source (not shown) or a current source (not
shown) included in the data driving unit 73.

[0074] Scan driving unit 72 and/or data driving unit 73 may
be electrically connected to image display unit 74 such as a
display panel by wire bonding, for example, or may be
mounted in the form of chips on a tape carrier package (TCP),
for example, attached to and electrically connected to image
display unit 74. Alternatively, scan driving unit 72 and/or data
driving unit 73 may be mounted in the form of chips on a
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flexible printed circuit (FPC), a film, or the like, which is
attached to and electrically connected to image display unit
74. This structure is called a chip on film (COF) structure.
Alternatively, scan driving unit 72 and/or data driving unit 73
may be directly mounted on a glass substrate of image display
unit 74 or may be mounted in a driving circuit formed of
layers level with scan lines, data lines, and TFTs, on the glass
substrate.

[0075] The power supply voltage line V ,,, and the ground
voltage line V¢ may be provided to all of pixel areas 71 of
image display unit 74 by a common electrode. Alternatively,
the power supply voltage line V ,, and the ground voltage line
Vs may be provided to pixel areas 71 by forming separate
wires.

[0076] In the n scan lines, i.e., S[1] through S[n] as illus-
trated in FIG. 7, the scan line S[n], which is uppermost, may
be the same as the scan line S[n|, which is lowest. Alterna-
tively, the uppermost scan line S[n] may be a new line to
whicha scan signal equal to a scan signal applied to the lowest
scan line S [n] is applied and which is arranged above the scan
line S[1] which applies a scan signal to pixel areas 71
arranged on a first row.

[0077] FIG. 8 is a block diagram of organic light emitting
display apparatus 80 including the pixel circuits illustrated in
FIG. 4. Referring to FIG. 8, similar to FIG. 7, organic light
emitting display apparatus 80 includes scan driving unit 82,
data driving unit 83, and image display unit 84.

[0078] A plurality of pixel areas 81 included in image dis-
play unit 84 respectively do not include the third transistors
Tr,. As illustrated in FIG. 8, the third transistors Tr3 may be
installed between scan driving unit 82 and pixel areas 81.
[0079] When the third transistors Tr; are included between
scan driving unit 82 and pixel areas 81 as illustrated in FIG. 8,
the number of transistors may be reduced. When the third
transistors Tr; are included in pixel areas as shown in FIG. 7,
each of the pixel areas should include a single third transistor
Tr;. and thus a total number of nxm transistors are needed.
When a single third transistor Tr, is shared by pixel areas 81
existing in an identical row to which an identical scan signal
is applied as in FIG. 8, however, a total number of n transistors
are needed, wherein n corresponds to the number of rows of
the pixel areas.

[0080] Similar to FIG. 7, a scan line S[n] electrically con-
nected to the third transistor Tr, on the uppermost location
may be the same as ascanline S[n] arranged on the lowermost
location. Alternatively, the uppermost scan line S[n] may be
different from the lowermost scan line S[n] but the two scan
lines S[n] may receive the same scan signal.

[0081] As described above, organic light emitting display
apparatus 80 may prevent degradation of a first transistor
which serves as a driving transistor, and reduce the number of
required transistors by including the third transistor Tr; in a
non-pixel area.

[0082] As described above, at the moment when emission
of light by an organic light emitting diode concludes, a second
scan signal is applied to a third transistor so as to remove a
voltage stress applied to a gate electrode of a first transistor
serving as a driving transistor. Thus, the degradation of the
first transistor is prevented, and the shifting of a threshold
voltage is prevented, whereby an image continuously pre-
sented by a constant brightness may be displayed.

[0083] In addition, the lifetime of pixel circuits may be
increased due to the prevention of the degradation of the first
transistors.

Oct. 8, 2009

[0084] Moreover, by including third transistors in a non-
pixel area, a pixel circuit constructed as the present invention
may have the same aperture ratio as an aperture ratio of a
general pixel circuit regardless of the type of emission
method.

[0085] Furthermore, the number of required transistors
maybe reduced due to the inclusion of the third transistors in
the non-pixel area.

[0086] While the present invention has been particularly
shown and described with reference to exemplary embodi-
ments thereof, it will be understood by those of ordinary skill
in the art that various changes in form and details may be
made therein without departing from the spirit and scope of
the present invention as defined by the following claims.

What is claimed is:

1. An organic light emitting display apparatus, comprising:

an organic light emitting diode generating light;

a first transistor comprising a first electrode to which a
power supply voltage may be applied, a second elec-
trode electrically connected to the organic light emitting
diode, and a gate electrode;

a second transistor comprising a first electrode to which a
data signal may be applied, a second electrode electri-
cally connected to the gate electrode of the first transis-
tor, and a gate electrode to which a first scan signal may
be applied,

a capacitor comprising a first terminal electrically con-
nected to the gate electrode of the first transistor and a
second terminal electrically connected to the first elec-
trode of the first transistor; and

a third transistor comprising a first electrode electrically
connected to the gate electrode of the first transistor, a
second electrode electrically connected to a reference
voltage is applied, and a gate electrode to which a second
scan signal is applied, with the second scan signal being
a scan signal which is applied to a pixel adjacent to a
pixel to which the first scan signal is applied, immedi-
ately before the first scan signal is applied.

2. The organic light emitting display apparatus of claim 1,

further comprising:

a pixel area comprising a pixel circuit; and

anon-pixel area which is located outside the pixel area and
comprises a driving circuit for driving the pixel circuit.

3. The organic light emitting display apparatus of claim 2,

with the third transistor being located within the pixel area.

4. The organic light emitting display apparatus of claim 3,

with the organic light emitting display apparatus being a front
emission type.

5. The organic light emitting display apparatus of claim 2,

with the third transistor being included in the non-pixel area.

6. The organic light emitting display apparatus of claim 5,

with the non-pixel area further comprising:

a plurality of scan lines through which the first scan signal
and the second scan signal are transmitted;

a scan driving unit supplying the first scan signal and the
second scan signal to the plurality of scan lines;

a plurality of data lines through which the data signal is
transmitted; and

a data driving unit supplying the data signal to the plurality
of data lines.

7. The organic light emitting display apparatus of claim 6,

with the third transistor being located between the scan driv-
ing unit and the pixel area.
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8. The organic light emitting display apparatus of claim 1,
with the first, second and third transistors being NMOS tran-
sistors.

9. The organic light emitting display apparatus of claim 8,
with the first, second and third transistors being oxide thin
film transistors (TFTs).

10. The organic light emitting display apparatus of claim 3,
with the non-pixel area further comprising:

a plurality of scan lines through which the first scan signal

and the second scan signal are transmitted;

a scan driving unit supplying the first scan signal and the

second scan signal to the plurality of scan lines;

a plurality of data lines through which the data signal is

transmitted; and

adata driving unit supplying the data signal to the plurality

of data lines.

11. A method of driving an organic light emitting display
apparatus, the method comprising the steps of:

receiving a first scan signal and a data signal and charging

a capacitor with a charge voltage corresponding to the
data signal;

making an organic light emitting diode emit light by using

the charge voltage; and

discharging electric charges remaining in the capacitor

according to the second scan signal.

12. The method of claim 11, in which the second scan
signal is a scan signal which is applied to a pixel adjacent to
a pixel to which the first scan signal is applied, immediately
before the first scan signal is applied.

13. The method of claim 11, in the step of discharging
electric charges remaining in the capacitor according to the
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second scan signal, with the capacitor being grounded
according to the second scan signal.

14. An organic light emitting display apparatus, compris-
ing:

%m organic light emitting diode generating light;

a first transistor comprising a second electrode electrically
connected to a reference voltage, a first electrode elec-
trically connected to the organic light emitting diode,
and a gate electrode;

a second transistor comprising a first electrode to which a
data signal is applied, a second electrode electrically
connected to the gate electrode of the first transistor, and
a gate electrode to which a first scan signal is applied,

a capacitor comprising a first terminal electrically con-
nected to the gate electrode of the first transistor and a
second terminal electrically connected to the second
electrode of the first transistor; and

a third transistor comprising a first electrode electrically
connected to the gate electrode of the first transistor, a
second electrode electrically connected the reference
voltage, and a gate electrode to which a second scan
signal is applied, with the second scan signal being a
scan signal which is applied to a pixel adjacent to a pixel
to which the first scan signal is applied, immediately
before the first scan signal is applied.

15. The organic light emitting display apparatus of claim
14, with the first and second transistors and the capacitor
being located within a pixel area of the organic light emitting
display apparatus and with the third transistor being located
outside the pixel area.
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