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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the priority of Korean
Patent Application No. 10-2016-0067619 filed on May 31,
2016, in the Korean Intellectual Property Office, the disclo-
sure of which is fully incorporated herein by reference.

BACKGROUND

Field

[0002] The present disclosure relates to an organic light
emitting display device, and more particularly, to an organic
light emitting display device including a pixel structure
which improves a restoration residual image.

Description of the Related Art

[0003] In accordance with development of information
technology, the market for display devices serving as con-
nection media between users and information is increased.
Various electronic devices such as a mobile phone, a tablet,
a navigation, a notebook, a television, a monitor, and a
public display are deeply embedded in a daily life and a
display device is basically mounted in such electronic
devices so that a demand for the display device is also
increasing day by day. Examples of the display device
include a liquid crystal display device and an organic light
emitting display device.

[0004] The liquid crystal display device is basically con-
figured by one transistor and one capacitor for every pixel.
Further, the organic light emitting display device is basically
configured by two transistors and one capacitor. Therefore,
as compared with the liquid crystal display device, the
organic light emitting display device is disadvantageous in
achieving a high integration degree.

[0005] Moreover, in order to compensate characteristic
deviation and degradation of transistors in the pixel of the
organic light emitting display device, three or more transis-
tors may be further used in each pixel. As described above,
when an internal compensation circuit is further provided in
the region of the pixel, a degree of freedom of a pixel circuit
design may be inevitably significantly lowered in a product
which requires a high integration degree.

[0006] In order to address the above-described problems,
various external compensation circuits and external com-
pensation driving methods which provide the compensation
circuit in the outside of the pixel, instead of forming the
compensation circuit in the pixel, have been studied.

[0007] A plurality of transistors configuring the organic
light emitting display device includes an active layer and a
gate insulating layer. The active layer may be formed of an
oxide semiconductor, an amorphous silicon (a-Si) semicon-
ductor, a polycrystalline silicon (poly-Si) semiconductor, or
an organic semiconductor. The gate insulating layer may be
silicon oxide (SiOx), silicon nitride (SiNx), or a multiple
layer thereof.

[0008] When a driving transistor which drives the organic
light emitting diode is a P-type semiconductor, if the driving
transistor is turned on, a plurality of holes passes through the
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active layer. In this case, some of the holes are attracted to
a potential of a gate electrode to be accumulated on the gate
insulating layer.

[0009] The holes accumulated on the gate insulating layer
may interrupt the flow of a current, which may cause screen
defects such as a residual image. Therefore, in order to
remove the above-mentioned defects, the holes accumulated
on the gate insulating layer need to be removed.

[0010] When the transistor is turned off, the holes accu-
mulated on the gate insulating layer may return to their
original location. When a black image is inserted in every
frame by applying the above-mentioned characteristic, the
holes accumulated on the gate insulating layer may be
removed. In this case, the black image may be directly
applied through a data line or the black image may be
implemented by blocking the current from being applied to
the organic light emitting diode.

[0011] In order to completely remove the holes accumu-
lated on the gate insulating layer, a sufficient time is required
for the holes to move to their original location. A degree of
residual image defect may be determined depending on how
many holes that are accumulated on the gate insulating layer
are removed.

[0012] In the meantime, since a moving speed of the holes
is slower than a moving speed of electrons, a black image
period which is sufficiently long is necessary. However,
when a section of the black image which is inserted in every
frame is too long, a flicker defect in which the flickering of
the screen is recognized may be caused.

SUMMARY

[0013] The inventor of the present disclosure invented a
pixel circuit which improves a current passage efliciency
indicating how fast the current passes through the active
layer by removing holes trapped by the driving transistor, in
order to solve or minimize the above-mentioned problems
and other limitations associated with the related art.

[0014] Accordingly, an object to be achieved by the pres-
ent disclosure is to provide a display device which applies a
reverse current to a driving transistor, thereby improving a
restoration residual image and flicker issue.

[0015] Another object to be achieved by the present dis-
closure is to provide a display device with an improved
degree of freedom of a pixel design by disposing a circuit for
improving an image defect at the outside of the pixel.
[0016] Objects of the present disclosure are not limited to
the above-mentioned objects, and other objects, which are
not mentioned above, can be clearly understood by those
skilled in the art from the following descriptions.

[0017] According to an aspect of the present disclosure,
there is provided an organic light emitting display device.
The organic light emitting display device includes an
organic light emitting diode disposed between a first node
and a second power source, a driving transistor disposed
between the first node and a first power source and driving
the organic light emitting diode, a first transistor transmitting
a data signal to the driving transistor, and a first control
transistor disposed between the first node and a second node,
in which the first control transistor is turned on during a first
period and a voltage of the second node is higher than a
voltage of the first power source during the first period.
[0018] According to another aspect of the present disclo-
sure, there is provided an organic light emitting display
device. The organic light emitting display device includes an
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organic light emitting diode connected between a first node
and a second power source, a driving transistor disposed
between the first node and a first power source and driving
the organic light emitting diode, a first transistor transmitting
a data signal to the driving transistor, and a first control
transistor applying a reverse current to the driving transistor,
in which the first control transistor and the first transistor
may be configured to be commonly connected to the second
node.

[0019] According to the present disclosure, holes trapped
in the gate insulating layer are removed at a high speed by
applying a reverse current to the driving transistor.

[0020] According to the present disclosure, the reverse
current is applied to the driving transistor, so that a current
passage efficiency of the active layer is improved and a
residual image and flicker issues are addressed or mini-
mized.

[0021] According to the present disclosure, a circuit for
improving an image defect is disposed at the outside of the
pixel, so that an aperture and a degree of freedom of a pixel
design may be improved.

[0022] Objects of the present disclosure are not limited to
the above-mentioned objects, and other objects, which are
not mentioned above, can be clearly understood by those
skilled in the art from the following descriptions.

[0023] The objects to be achieved by the present disclo-
sure, the means for achieving the objects, and effects of the
present disclosure described above do not specify essential
features of the claims, and, thus, the scope of the claims is
not limited to the disclosure of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The above and other aspects, features and other
advantages of the present disclosure will be more clearly
understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:
[0025] FIG. 1 is a schematic block diagram of a display
device according to an embodiment of the present disclo-
sure;

[0026] FIG. 2 is a circuit diagram of an example of a pixel
illustrated in FIG. 1;

[0027] FIG. 3 is a schematic timing chart of a circuit
illustrated in FIG. 2;

[0028] FIG. 4is a circuit diagram of an example of a pixel
illustrated in FIG. 1;

[0029] FIG. 5 is a schematic timing chart of a circuit
illustrated in FIG. 4;

[0030] FIG. 6is a circuit diagram of an example of a pixel
illustrated in FIG. 1;

[0031] FIG. 7is a circuit diagram of an example of a pixel
illustrated in FIG. 1; and

[0032] FIG. 81is a circuit diagram of an example of a pixel
illustrated in FIG. 1.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0033] Advantages and characteristics of the embodiments
of the present disclosure, and a method of achieving the
advantages and characteristics will be clear by referring to
exemplary embodiments described below in detail together
with the accompanying drawings. However, the present
disclosure is not limited to exemplary embodiment disclosed
herein but will be implemented in various forms. The
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exemplary embodiments are provided by way of example
only so that a person of ordinary skilled in the art can fully
understand the disclosures of the present disclosure and the
scope of the present disclosure. Therefore, the present dis-
closure will be defined only by the scope of the appended
claims.

[0034] The shapes, sizes, ratios, angles, numbers, and the
like illustrated in the accompanying drawings for describing
the exemplary embodiments of the present disclosure are
merely examples, and the present disclosure is not limited
thereto. Like reference numerals generally denote like ele-
ments throughout the specification. Further, in the following
description of the present disclosure, a detailed explanation
of known related technologies may be omitted to avoid
unnecessarily obscuring the subject matter of the present
disclosure. The terms such as “including,” “having,” and
“consist of” used herein are generally intended to allow
other components to be added unless the terms are used with
the term “only”. Any references to singular may include
plural unless expressly stated otherwise. Components are
interpreted to include an ordinary error range even if not

expressly stated.

[0035] When the position relation between two parts is
described using the terms such as “on”, “above”, “below”,
and “next”, one or more parts may be positioned between the
two parts unless the terms are used with the term “imme-
diately” or “directly” is not used. If it is described that a
component is “connected”, “coupled” or “accessed” to
another component, it is understood that the compornent is
directly connected or coupled to the other component but
another component may be interposed between each com-
ponent, or another component may be “connected”,
“coupled” or “accessed” between the components.

[0036] Although the terms “first”, “second”, and the like
are used for describing various components, these compo-
nents are not confined by these terms. These terms are
merely used for distinguishing one component from the
other components. Therefore, a first component to be men-
tioned below may be a second component in a technical
concept of the present disclosure.

[0037] A size and a thickness of each component illus-
trated in the drawing are illustrated for convenience of
description, and the present disclosure is not limited to the
size and the thickness of the component illustrated.

[0038] Hereinafter, various exemplary embodiments of
the present disclosure will be described in detail with
reference to accompanying drawings.

[0039] FIG. 1 is a schematic block diagram of a display
device according to an exemplary embodiment of the pres-
ent disclosure. All the components of the display device
according to all embodiments of the present disclosure are
operatively coupled and configured.

[0040] Referring to FIG. 1, the display device includes a
display panel 100, a timing controller 110, a data driver 120,
and scan drivers 130 and 140. The display device is pref-
erably an organic light emitting display device, but may be
of other types.

[0041] The display panel 100 includes a plurality of pixels
10 which are divided by data lines 121 and scan lines 141
intersecting each other and are connected to the correspond-
ing data lines 121 and the corresponding scan lines 141. The
display panel 100 includes a display area 100A in which the
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pixels 10 are defined and a non-display area 100B in which
various signal lines or pads are formed at the outside of the
display area 100A.

[0042] At least one or each pixel 10 includes a transistor
connected to the scan line 141 or the data line 121 and a
pixel circuit which operates in response to a scan signal and
a data signal supplied by the transistor.

[0043] The timing controller 110 receives a timing signal
such as a vertical synchronization signal, a horizontal syn-
chronization signal, a data enable signal, or a dot clock
through a receiving circuit such as an LVDS or TMDS
interface connected to an image board. The timing controller
110 generates timing control signals to control an operation
timing of the data driver 120 and the scan drivers 130 and
140 on the basis of the input timing signal.

[0044] The data driver 120 includes a plurality of source
drive integrated circuits (IC). The source drive ICs are
supplied with digital video data RGB and a source timing
control signal DDC from the timing controller 110. The
source drive ICs convert the digital video data RGB into a
gamma voltage in response to the source timing control
signal DDC to generate a data voltage and supplies the data
voltage to the pixel 10 through the data lines 121 of the
display panel 100. The source drive ICs are connected to the
data lines 121 of the display panel 100 through a chip on
glass (COG) process or a tape automated bonding (TAB)
process. The source drive ICs may be formed on the display
panel 100, or formed on a separate PCB substrate to be
connected to the display panel 100.

[0045] The scan drivers 130 and 140 include a level shifter
130 and a shift register 140. The level shifter 130 shifts
levels of clock signals CLK which are input at a level of
transistor-transistor-logic (TTL) of 0 V to 3.3V from the
timing controller 110 and then supplies the clock signals to
the shift register 140. The shift register 140 may be formed
in the non-display area 100B of the display panel 100 in a
gate-in-panel (GIP) manner as a thin film transistor. The
shift register 140 is configured by stages which shift the scan
signal in accordance with the clock signals CLK and the start
signal VST to output the shifted scan signal. The stages
included in the shift register 140 sequentially output scan
signals through a plurality of output terminals.

[0046] The scan signals are formed of a gate high voltage
VGH and a gate low voltage VGL. When the shift register
140 outputs the gate high voltage VGH through the output
terminal, the scan line 141 of the display panel 100 receives
the gate high voltage VGH to emit light from the pixel. Since
after emitting light from the pixel, a data signal to be
transmitted to a next pixel should not be input thereto, the
scan signal of the stage output terminal of the shift register
140 which is connected to the pixel which emits light needs
to be maintained at the gate low voltage VGL.

[0047] A driving current which is to be supplied to the
organic light emitting diode is determined according to the
data signal Vdata transmitted through the plurality of data
lines 121 and a plurality of pixels 10 may emit light with
different luminance.

[0048] FIG. 2 is a circuit diagram according to an exem-
plary embodiment of the pixel illustrated in FIG. 1. For
instance, a piexl 20 in FIG. 2 is an example of the pixel 10
in FIG. 1.

Nov. 30,2017

[0049] Referring to FIG. 2, the pixel 20 includes a first
transistor T1, a driving transistor Td, an organic light
emitting diode OLED, a first control transistor Tcl, and a
storage capacitor Cst.

[0050] A gate electrode of the first transistor T1 is con-
nected to a first scan signal SEL1, a source electrode is
connected to a data signal Vdata, a drain electrode is
connected to a first electrode of the storage capacitor Cst and
a gate electrode of the driving transistor Td.

[0051] The first scan signal SEL1 is transmitted from the
scan line 141 of the scan driver 140 and the data signal Vdata
is transmitted from the data line 121 of the data driver 120.
[0052] The first scan signal SEL1 which is applied to the
gate electrode of the first transistor T1 is formed of the gate
high voltage VGH and the gate low voltage VGL. When the
first scan signal SEL1 is the gate low voltage VGL, the first
transistor T1 is turned on.

[0053] More specifically, the first transistor T1 is turned on
during a period when a gate-source voltage Vgs which is a
difference between the gate voltage and the source voltage
is lower than a threshold voltage Vth.

[0054] When the first transistor T1 is turned on, the data
signal Vdata of the data line 121 moves to the drain electrode
of the first transistor T1.

[0055] The driving transistor Td is disposed between a
first power source VDD and a first node N1. A gate electrode
of the driving transistor Td is connected to the drain elec-
trode of the first transistor T1, a source electrode is con-
nected to the first power source VDD, and a drain electrode
is connected to the first node N1.

[0056] The driving transistor Td transmits the first power
source VDD to the first node N1 in accordance with the data
signal Vdata transmitted by the first transistor T1.

[0057] A first electrode of the storage capacitor Cst is
connected to the drain electrode of the first transistor T1 and
the gate electrode of the driving transistor Td and a second
electrode of the storage capacitor Cst is connected to the first
power source VDD.

[0058] Generally, the capacitor stores a voltage in accor-
dance with a voltage difference of both electrodes for a
particular period. Accordingly, the storage capacitor Cst
illustrated in FIG. 2 stores the gate-source voltage Vgs
which is a difference value between the data voltage Vdata
transmitted by the first transistor T1 and the first power
source VDD.

[0059] Further, the driving transistor Td is turned on in
accordance with the gate-source voltage Vgs stored in the
storage capacitor Cst and an amount of current generated in
the driving transistor Td is determined depending on the
magnitude of the gate-source voltage Vgs.

[0060] The organic light emitting diode OLED is disposed
between the first node N1 and a second power source VSS
and an anode electrode is connected to the first node N1 and
a cathode electrode is connected to the second power source
VSS.

[0061] When the driving transistor Td is turned on, an
amount of current which is applied to the first node N1 is
determined by the voltage stored in the storage capacitor
Cst. Further, the current of the first node N1 flows to the
organic light emitting diode OLED so that the organic light
emitting diode OLED emits light. In this case, the brightness
of the organic light emitting diode OLED is determined in
accordance with a current amount of the first node N1.
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[0062] When the driving transistor Td is turned on, electric
charges move to an active layer of the driving transistor Td.
During this process, some of holes are attracted to the
potential of the gate electrode to be trapped by the active
layer. As a period when the driving transistor Td is turned on
becomes longer and an intensity of the current becomes
stronger, more holes may be trapped by the active layer. The
trapped holes may interrupt the flow of the electric charges
and thus luminance to be represented by the display device
may not be satisfactorily implemented. Accordingly, the
image distortion may be generated for every frame period,
which may cause an image quality problem such as a
residual image.

[0063] In order to improve the image quality as described
above, the trapped holes need to be removed from the active
layer. The inventor of the present disclosure invented a
method for removing the trapped holes by applying a reverse
current to the driving transistor Td.

[0064] Referring to FIG. 2, the first control transistor Tcl
is disposed between the first node N1 and the second node
N2. The gate electrode of the first control transistor Tcl is
connected to a third node N3, the source electrode is
connected to the second node N2, and the drain electrode is
connected to the first node NI.

[0065] FIG. 3 is a schematic timing chart of a circuit
illustrated in FIG. 2.

[0066] A configuration of an exemplary embodiment of
the present disclosure will be described in detail with
reference to FIGS. 2 and 3. However, a position and a width
of a waveform illustrated in F1G. 3 are merely examples, but
the present disclosure is not limited thereto.

[0067] The first scan signal SEL1 is a signal which con-
trols to transmit the data signal Vdata to the driving tran-
sistor Td in relation to emission of the organic light emitting
diode OLED. Further, a first control scan signal SELc1 is a
signal which controls the first control transistor Tcl to sense
a voltage of the first node N1.

[0068] Referring to FIGS. 2 and 3, the first scan signal
SEL1 and the first control scan signal SELcl control dif-
ferent transistors, but both may be the same signal. For
example, the first scan signal SEL1 and the first control scan
signal SELc1 may be connected to the same line among
outputs of the scan driver 140.

[0069] Further, the first scan signal SEL1 and the first
control scan signal SELcl may be different signals. For
example, the first scan signal SEL1 may be an output of a
first shift register and the first control scan signal SELc¢l may
be an output of a second shift register.

[0070] Referring to FIG. 3, the first scan signal SEL1 is
represented by high impedance or floating during a first
period Trev when the reverse current is applied to the driving
transistor Td, but the present disclosure is not limited
thereto. During the first period Trev, the first scan signal
SEL1 is configured to be maintained at a high potential
voltage so that the first transistor T1 is turned off.

[0071] The first period Trev when the reverse current is
applied to the driving transistor Td may be located at an
ending part of the frame, but the present disclosure is not
limited thereto. The first period TreV may be located in the
middle of one frame and the first period Trev may not be
repeated in every frame.

[0072] During the first period Trev, the first control tran-
sistor Tcl charges the first node N1 with the voltage of the
second node N2 which is higher than that of the first power
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source VDD. Therefore, the current is generated in a direc-
tion from the first node N1 to the first power source VDD
and the reverse current flows through the driving transistor
Td.

[0073] An intensity of the reverse current which is applied
to the driving transistor Td may be approximately 100 nA at
maximum. The numerical value is an amount of current
which is applied when the organic light emitting diode
OLED emits light with the maximum brightness and may be
increased in accordance with a device characteristic of the
organic light emitting diode OLED. In order to effectively
remove holes accumulated on the active layer, a reverse
current may be applied at the same level as the amount of
current when the light is emitted. Further, a length of the first
period Trev when the reverse current is applied to the driving
transistor Td is desirably between 0.5% and 20% of one
frame.

[0074] During the first period Trev when the reverse
current is applied to the driving transistor Td, the organic
light emitting diode OLED may not emit light. When the
current which is generated by the first control transistor Tcl
during the first period Trev flows in the organic light
emitting diode OLED, the organic light emitting diode
OLED may emit light with unintended Iuminance.

[0075] Therefore, the cathode electrode of the organic
light emitting diode OLED may be configured to be changed
to a high impedance status or a floating status as illustrated
in FIG. 3, during the first period Trev when the reverse
current is applied to the driving transistor Td. To this end, a
separate switch is added to a terminal of the cathode
electrode of the organic light emitting diode OLED to select
one of the second power source VSS and the high impedance
status or one of the second power source VSS and the
floating status.

[0076] However, it is not necessarily limited that the
organic light emitting diode OLED does not emit light
during the first period Trev. A circuit may be configured such
that during the period when the reverse current is applied to
the driving transistor Td, the organic light emitting diode
OLED emits light with the same luminance in accordance
with the data signal transmitted by the data driver 120. In
this case, the circuit may be configured to simultaneously
apply the reverse current to the driving transistor Td and
cause the organic light emitting diode OLED to emit light.

[0077] In order to control a timing at which the first
control transistor Tcl is turned on, a second transistor T2
may be added. The second transistor T2 is disposed between
a third power source Von and a third node N3.

[0078] In FIG. 2, the first control transistor Tc1 is a P type
semiconductor so that a voltage of the third power source
Von may be a constant voltage signal which is configured by
a logic low potential to turn on the first control transistor
Tel. Alternatively, the voltage of the third power source may
be a signal configured by a logic low potential only during
the first period Trev when the reverse current is applied to
the driving transistor Td.

[0079] Referring to FIG. 2, the gate electrode of the first
control transistor Tcl is connected to the second transistor
T2 and the first control scan signal SELcl. For external
compensation, the first control scan signal SELc1 includes a
timing at which a voltage of the first node is sensed and the
second transistor T2 includes a timing at which the reverse
current is applied to the driving transistor Td.
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[0080] 1In order to apply the reverse current to the driving
transistor Td, the first control transistor Tel is turned on
during the first period Trev. To this end, the first control scan
signal SELc1 may be changed to the high impedance status
or the floating status during the first period Trev. As
described above, when the third node N3 becomes the high
impedance status or the floating status by the first control
scan signal SELc1, the potential of the third node N3 may
be determined by the second transistor T2.

[0081] Referring to FIG. 3, the second transistor T2 is
turned on by the second scan signal SEL2 during the first
period Trev. Further, the third power source Von which is
connected to the drain electrode of the second transistor T2
during the first period Trev is a low voltage, so that the third
node N3 is discharged during the first period Trev.

[0082] Since the third node N3 is discharged to be in a low
voltage status, the first control transistor Tel is turned on.
During the first period Trev, the first control transistor Tcl
transmits the voltage of the second node N2 to the first node
N1.

[0083] In this case, the voltage of the second node N2 is
higher than that of the first power source VDD. Therefore,
a current path is formed from the second node N2 to the first
power source VDD.

[0084] The current applied to the driving transistor Td
flows from the first node N1 to the first power source VDD,
which is an opposite direction to the current in the period
when the organic light emitting diode OLED emits light.
During the period when the organic light emitting diode
OLED emits light, a current path is formed from the first
power source VDD to the first node N1.

[0085] In the meantime, the second node N2 is connected
commonly to a third transistor T3 and a fourth transistor T4.
[0086] A gate electrode of the third transistor T3 is con-
nected to a fourth scan signal SEL3, a source electrode is
connected to a fourth power source Vrev, and a drain
electrode is connected to the second node N2.

[0087] The third transistor T3 is turned on during the first
period Trev to transmit a voltage of a fourth power source
Vrev to the second node N2. The fourth power source Vrev
may be configured by a constant voltage which is higher
than that of the first power source VDD.

[0088] Referring to FIG. 3, the second scan signal SEL.2
and the third scan signal SEL3 may be equal to each other
during the first period Trev and turn on the second transistor
T2 and the third transistor T3 during the first period Trev.
[0089] A gate electrode of the fourth transistor T4 is
connected to the fourth scan signal SEL4, a source electrode
is connected to the second node N2, and a drain electrode is
connected to a fifth power source Vsen. The fourth transistor
T4 is turned on in accordance with the fourth scan signal
SEL4 to transmit the signal of the second node N2 to the
drain electrode.

[0090] During a period when the third transistor T3 is
turned on, the first control transistor Tcl is also turned on.
In this case, the voltage of the fourth power source Vrev
moves to the first node N1 via the third transistor T3 and the
first control transistor Tcl.

[0091] Further, also during the period when the fourth
transistor T4 is turned on, the first control transistor Tc1 may
be turned on. In this case, the voltage of the first node N1
may pass through the first control transistor Tcl and the
fourth transistor T4 to move to the drain electrode.
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[0092] As described above, a turn-on period of the first
control transistor Tcl may temporally overlap a turn-on
period of the third transistor T3 or the fourth transistor T4.
However, the turn-on period of the third transistor T3 does
not temporally overlap the turn-on period of the fourth
transistor T4.

[0093] The fourth transistor T4 may be used to sense the
voltage or the current of the first node N1. Further, the
voltage or the current of the first node N1 is transmitted to
a separate circuit unit which is disposed at the outside of the
pixel to be used to compensate deterioration of the driving
transistor Td.

[0094] The fourth transistor T4 may operate before ship-
ping the product or after supplying a power source after
shipment. Further, the fourth transistor T4 may be config-
ured to be turned off all the time if necessary.

[0095] The driving transistor Td, the first transistor T1, the
first control transistor Tc1, and the storage capacitor Cst are
disposed in the pixel 20. In contrast, the second transistor
T2, the third transistor T3, and the fourth transistor T4 are
disposed at the outside of the pixel 20.

[0096] Specifically, the second transistor T2 may be dis-
posed in the scan driver 140. Further. the third transistor T3
and the fourth transistor T4 may be disposed in the data
driver 120.

[0097] FIG. 4 is a circuit diagram according to an exem-
plary embodiment of a pixel illustrated in FIG. 1. FIG. 5 is
a schematic timing chart of a circuit illustrated in FIG. 4. For
instance, a piexl 40 in FIG. 4 is an example of the pixel 10
in FIG. 1.

[0098] Referring to FIG. 4, the pixel 40 includes an
organic light emitting diode OLED, a first transistor T1, a
driving transistor Td, a first control transistor Tcl, a second
control transistor Tc2, and a storage capacitor Cst. A con-
nection relationship and a waveform of the first transistor
T1, the driving transistor Td, the first control transistor Tcl,
and the storage capacitor Cst are the same as described with
reference to FIG. 2, so that a description thereof will be
omitted or may be brief.

[0099] The second control transistor Tc2 is disposed
between a first node N1 and an anode electrode of the
organic light emitting diode OLED. A gate electrode of the
second control transistor Tc2 is connected to a second
control scan signal SELc2, a source electrode is connected
to the first node N1, and a drain electrode is connected to an
anode electrode of the organic light emitting diode OLED.
[0100] The second control transistor Tc2 determines
whether to apply a current of the first node N1 to the anode
electrode of the organic light emitting diode OLED. That is,
the second control transistor Tc2 controls the organic light
emitting diode OLED to be turned on or off during the
turn-on period of the driving transistor Td.

[0101] The driving transistor Td controls an amount of
current applied to the first node N1 and the second control
transistor Tc2 determines whether to apply the current of the
first node N1 to the organic light emitting diode OLED.
[0102] Referring to FIG. 5, while the first scan signal
SEL1 is maintained at the low voltage, the first control scan
signal SELc1 is also maintained at the low voltage. The first
transistor T1 is turned on by the first scan signal SEL1 and
the data signal Vdata is transmitted to the driving transistor
Td. Further, in the driving transistor Td, a current in accor-
dance with a magnitude of the data signal Vdata is formed.
In this case, the low voltage of the first control scan signal
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SELc1 turns on the first control transistor Tc1. Further, the
voltage of the first node N1 may move to the outside through
the second node N2.

[0103] In the meantime, during the above-described
period, the second control scan signal SELc2 is maintained
at a high voltage and thus the second control transistor Tc2
is turned off. Accordingly, the organic light emitting diode
OLED does not emit light.

[0104] After a particular time, the second control scan
signal SEL¢2 is changed to the low voltage and the second
control transistor Tc2 is turned on. As described above, after
the first transistor T1 is turned on for a particular time, the
second control transistor Tc2 is turned on. When the second
control transistor Tc2 is turned on, the organic light emitting
diode OLED emits light.

[0105] When the first scan signal SEL1 and the second
control scan signal SEL¢2 are configured to have the above-
described timing, a sufficient time to charge the storage
capacitor Cst with a desired voltage may be provided. That
is, the voltage corresponding to the data signal Vdata may be
charged in the storage capacitor Cst with a sufficient time.
When the organic light emitting diode OLED emits light
after sufficiently charging the storage capacitor, an image
with an improved contrast ratio (CR) may be obtained.
[0106] Referring to FIG. 5, during a first period Trev when
the reverse current is applied to the driving transistor Td, the
second control transistor Tc2 is turned off so that no current
may be applied to the organic light emitting diode OLED.
When it is configured as described above, the cathode
electrode of the organic light emitting diode OLED may be
connected to the second power source VSS all the time.
[0107] A position of the second control transistor Tc2 is
not limited between the first node N1 and the anode elec-
trode of the organic light emitting diode OLED. The second
control transistor Tc2 may be disposed in any section where
the current path is formed between the first power source
VDD and the second power source VSS.

[0108] During the first period Trev when the reverse
current is applied to the driving transistor Td, holes trapped
by the active layer or the gate insulating layer of the driving
transistor Td are removed. Accordingly, the current may
quickly pass through the active layer without being inter-
rupted by the trapped holes, so that residual image and
flicker effects may be addressed or minimized.

[0109] FIG. 6 is a circuit diagram according to an exem-
plary embodiment of a pixel illustrated in FIG. 1. For
instance, a piexl 60 in FIG. 6 is an example of the pixel 10
in FIG. 1.

[0110] Referring to FIG. 6, the pixel 60 includes a first
transistor T1, a driving transistor Td, an organic light
emitting diode OLED, a first control transistor Tcl, and a
storage capacitor Cst.

[0111] Referring to FIG. 6, a signal line through which a
data signal is transmitted to the first transistor, a signal line
through which a voltage of a first node N1 is transmitted to
a fourth transistor T4, and a signal line through which a
voltage of a fourth power source Vrev is transmitted to the
first control transistor Tcl may be combined as one signal
line. Further, the signal lines may be connected to each other
through the second node N2.

[0112] When three signal lines are combined as one signal
line as described above, a pixel 10 in the display area 100A
and a peripheral part of the pixel 10 may be easily designed
in FIG. 1.
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[0113] In FIG. 6, a position and a connection relationship
of the driving transistor Td, the first control transistor Tcl,
the second transistor T2, the third transistor T3, and the
fourth transistor T4 are the same as described with reference
to FIG. 2, so that a description thereof will be omitted or will
be brief.

[0114] Referring to FIG. 6, the first transistor T1 is dis-
posed between the driving transistor Td and the second node
N2. A gate electrode of the first transistor T1 is connected to
the first scan signal SEL1, a source electrode is connected to
the second node N2, and a drain electrode is connected to a
gate electrode of the driving transistor Td.

[0115] The source electrode of the first transistor T1 and
the source electrode of the first control transistor Tcl are
commonly connected to the second node N2. Further, the
second node N2 is commonly connected to a drain electrode
of the third transistor T3, a source electrode of the fourth
transistor T4, and a drain electrode of the fifth transistor T5.
[0116] One signal line including the second node N2 is
used to transmit three types of signals. In order to use one
signal line for different types of signals, the signals may be
transmitted to the signal line at different timings. To this end,
the third transistor T3, the fourth transistor T4, and the fifth
transistor T5 are used. In this case, turn-on periods of the
third transistor T3, the fourth transistor T4, and the fifth
transistor T5 may be configured so as not to temporally
overlap each other.

[0117] The third transistor T3 is turned on during the first
period Trev and transmits a voltage of a fourth power source
Vrev to the second node N2. Further, the first control
transistor Tc1 is turned on during the first period Trev so that
a voltage of a fourth power source Vrev of the second node
N2 transmitted by the third transistor T3 is transmitted to the
first node.

[0118] The cathode electrode of the organic light emitting
diode OLED is not connected to the second power source
VSS illustrated in FIG. 6 during the first period Trev and is
controlled to be a high impedance status or a floating status.
To this end, a switch may be added between the fourth node
N4 and the second power source VSS. The fourth node N4
may be connected to any one of the second power source
VSS, the high impedance status, and the floating status by
the switch.

[0119] Therefore, during the first period Trev when the
third transistor T3 and the first control transistor Tel are
simultaneously turned on, a current path is formed from the
fourth power source Vrev to the driving transistor Td.
Further, due to the status of the fourth node N4, the current
path is not formed from the fourth power source Vrev to the
organic light emitting diode OLED.

[0120] Therefore, a direction of a reverse current formed
in the driving transistor Td during the first period Trev is
opposite to a direction of a current formed in the driving
transistor Td when the organic light emitting diode OLED
emits light.

[0121] During the first period Trev when the reverse
current is applied to the driving transistor Td, holes trapped
by the active layer or the gate insulating layer of the driving
transistor Td are removed. Accordingly, the current may
quickly pass through the active layer without being inter-
rupted by the trapped holes, so that residual image and
flicker effects may be addressed or minimized.

[0122] The fifth transistor T5 is turned on during the
second period and transmits the data signal Vdata to the
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second node N2. Further, the first transistor T1 transmits the
data signal Vdata of the second node N2 to the gate electrode
of the driving transistor Td during the second period.

[0123] The fourth transistor T4 is turned on together with
the first control transistor Tcl during a third period to
transmit the voltage of the first node N1 to a fifth node N5.

[0124] FIG. 7 is a circuit diagram according to an exem-
plary embodiment of the pixel 10 illustrated in FIG. 1. For
instance, a piexl 70 in FIG. 7 is an example of the pixel 10
in FIG. 1.

[0125] The pixel 70 of FIG. 7 includes an organic light
emitting diode OLED, a first transistor T1, a driving tran-
sistor Td, a first control transistor Tcl, a second control
transistor Tc2, and a storage capacitor Cst. A connection
relationship of the first transistor T1, the driving transistor
Td, the first control transistor Tc1, and the storage capacitor
Cst is the same as described with reference to FIG. 6, so that
a description thereof will be omitted or will be brief.

[0126] The second control transistor Tc2 may be disposed
between a first power source VDD and the driving transistor
Td. A gate electrode of the second control transistor Tc2 is
connected to a second control scan signal SELc2, a source
electrode is connected to a first power source VDD, and a
drain electrode is connected to a source electrode of the
driving transistor Td.

[0127] The second control transistor Tc2 controls a timing
at which the current is applied to the organic light emitting
diode OLED.

[0128] A fifth transistor T5 and the first transistor T1 are
turned on to charge the storage capacitor Cst with a voltage
corresponding to a data signal Vdata. In this case, the second
control transistor Tc2 is turned off to block the organic light
emitting diode OLED from emitting light.

[0129] In the meantime, the driving transistor Td is turned
on in accordance with the gate-source voltage Vgs charged
in the storage capacitor Cst. Further, the second control
transistor Te2 is turned on to apply a current to the organic
light emitting diode OLED.

[0130] As described above, when the timing at which the
current is applied to the organic light emitting diode OLED
is separated from an operation period of the first transistor
T1, an image with an improved contrast ratio may be
obtained.

[0131] During the first period Trev, the second control
transistor Tc2 is turned on so that a reverse current flows
through the driving transistor Td.

[0132] During the first period Trev when the reverse
current is applied to the driving transistor Td, holes trapped
by the active layer or the gate insulating layer of the driving
transistor Td are removed. Accordingly, the current may
quickly pass through the active layer without being inter-
rupted by the trapped holes, so that residual image and
flicker effects may be addressed.

[0133] FIG. 8 is a circuit diagram according to an exem-
plary embodiment of the pixel 10 illustrated in FIG. 1. For
instance, a piexl 80 in FIG. 8 is an example of the pixel 10
in FIG. 1.

[0134] The pixel 80 of FIG. 8 includes a first transistor T1,
a driving transistor Td, a first control transistor Tc1, a second
control transistor Tc2, and a storage capacitor Cst. A con-
nection relationship of the first transistor T1, the driving
transistor Td, the first control transistor Tcl, and the storage
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capacitor Cst is the same as described with reference to FIG.
6, so that a description thereof will be omitted or will be
brief.

[0135] The second control transistor Tc2 may be disposed
between the first node N1 and an anode electrode of the
organic light emitting diode OLED. A gate electrode of the
second control transistor Tc2 is connected to a second
control scan signal SELc2, a source electrode is connected
to a first node N1, and a drain electrode is connected to an
anode electrode of the organic light emitting diode OLED.
[0136] The second control transistor Tc2 is turned on when
the organic light emitting diode OLED emits light. In
contrast, during a period when a reverse current is applied to
the driving transistor Td, the second control transistor Tc2 is
controlled to be turned off.

[0137] During the first period Trev when the reverse
current is applied to the driving transistor Td, holes trapped
by the active layer or the gate insulating layer of the driving
transistor Td are removed. Accordingly, the current may
quickly pass through the active layer without being inter-
rupted by the trapped holes, so that residual image and
flicker effects may be addressed or minimized.

[0138] A position of the second control transistor Tc2 is
not limited to the above-described exemplary embodiment.
The second control transistor Tc2 may be disposed in any
position where the current path is formed between the first
power source VDD and the second power source VSS.
[0139] The embodiments ofthe present disclosure can also
be described as follows.

[0140] According to an aspect of the present disclosure, a
display panel includes an organic light emitting diode con-
nected between a first node and a second power source, a
driving transistor disposed between the first node and a first
power source and driving the organic light emitting diode, a
first transistor transmitting a data signal to the driving
transistor, and a first control transistor disposed between the
first node and a second node, in which the first control
transistor is configured to be turned on during a first period
and a voltage of the second node is higher than a voltage of
the first power source during the first period.

[0141] The first control transistor may be configured to
apply a reverse current to the driving transistor during the
first period.

[0142] The display panel may further include a third node
connected to a gate electrode of the first control transistor
and a second transistor disposed between the third node and
a third power source and the second transistor may be
configured to be turned on during the first period to dis-
charge the third node.

[0143] The display panel may further include a third
transistor disposed between a fourth power source and the
second node.

[0144] The third transistor may be configured to charge
the second node with a voltage of the fourth power source
during the first period.

[0145] The display panel may further include a fourth
transistor connected to the second node and the fourth
transistor may be configured to transmit a voltage of the
second node to a drain electrode of the fourth transistor
during a second period.

[0146] The first period and the second period may be
configured without overlapping at the same time.

[0147] The display panel may further include a fourth
node connected to a cathode electrode of the organic light



US 2017/0345368 Al

emitting diode, and a multiplexer unit disposed between the
fourth node and the second power source, and the multi-
plexer unit may be configured to convert the fourth node to
be a high impedance status or a floating status during the first
period.

[0148] The display panel may further include a second
control transistor disposed between the first node and the
organic light emitting device.

[0149] The second control transistor may be turned off
during the first period and control the current so as not to
flow into the organic light emitting device.

[0150] According to an another aspect of the present
disclosure, an organic light emitting display device includes
an organic light emitting diode connected between a first
node and a second power source, a driving transistor dis-
posed between the first node and a first power source and
driving the organic light emitting diode, a first transistor
transmitting a data signal to the driving transistor, and a first
control transistor controlling to apply a current to the driving
transistor, in which the first control transistor and the first
transistor may be commonly connected to the second node.
[0151] The first control transistor is configured to apply a
reverse current to the driving transistor during a first period
and a current path efficiency of the driving transistor is
improved during the first period, and a residual image and
flickers are minimized.

[0152] During the first period, a voltage of the second
node may be higher than a voltage of the first power source.
[0153] The organic light emitting display device may
further include a third node connected to a gate electrode of
the first control transistor and a second transistor which
discharges the third node during the first period.

[0154] The organic light emitting display device may
further include a third transistor which charges the second
node with a compensation voltage during the first period and
the compensation voltage may be higher than the voltage of
the first power source.

[0155] The organic light emitting display device may
further include a fifth transistor which charges the second
node with the data signal during the second period and the
first period and the second period may be configured without
overlapping at the same time.

[0156] The organic light emitting display device may
further include a fourth transistor which senses a voltage of
the second node during a third period and the third period
may be configured without overlapping at the same time
with the first period and the second period.

[0157] The organic light emitting display device may
further include a second control transistor between the first
power source and the second power source and the second
control transistor may be configured to control the organic
light emitting diode to emit light.

[0158] The second control transistor may be disposed
between the first power source and the driving transistor and
a cathode electrode of the organic light emitting diode may
be configured to be maintained at a high impedance status
during the first period.

[0159] The second control transistor may be disposed
between the first node and the organic light emitting diode
and configured to be turned off during the first period.
[0160] Although the exemplary embodiments of the pres-
ent disclosure have been described in detail with reference
to the accompanying drawings, the present disclosure is not
limited thereto and may be embodied in many different
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forms without departing from the technical concept of the
present disclosure. Therefore, the exemplary embodiments
of the present disclosure are provided for illustrative pur-
poses only but not intended to limit the technical aspects of
the present disclosure. The scope of the technical aspects of
the present disclosure is not limited thereto. Therefore, it
should be understood that the above-described exemplary
embodiments are illustrative in all aspects and do not limit
the present disclosure. The protective scope of the present
disclosure should be construed based on the following
claims, and all the technical concepts in the equivalent scope
thereof should be construed as falling within the scope of the
present disclosure.

What is claimed is:

1. An organic light emitting display device, comprising:

an organic light emitting diode connected between a first
node and a second power source;

a driving transistor disposed between the first node and a
first power source, and driving the organic light emit-
ting diode;

a first transistor configured to transmit a data signal to the
driving transistor; and

a first control transistor disposed between the first node
and a second node,

wherein the first control transistor is configured to be
turned on during a first petiod, and

wherein a voltage of the second node is higher than a
voltage of the first power source during the first period.

2. The organic light emitting display device according to
claim 1, wherein the first control transistor is configured to
apply a reverse current to the driving transistor during the
first period.

3. The organic light emitting display device according to
claim 1, further comprising:

a third node connected to a gate electrode of the first

control transistor; and

a second transistor disposed between the third node and a
third power source,

wherein the second transistor is configured to be turned on
during the first period to discharge the third node.

4. The organic light emitting display device according to

claim 1, further comprising:

a third transistor disposed between a fourth power source
and the second node.

5. The organic light emitting display device according to
claim 4, wherein the third transistor is configured to charge
the second node with a voltage of the fourth power source
during the first period.

6. The organic light emitting display device according to
claim 4, further comprising:

a fourth transistor connected to the second node and

configured to transmit a voltage of the second node to
a drain electrode of the fourth transistor during a
second period.

7. The organic light emitting display device according to
claim 6, wherein the first period and the second period are
configured so as not to temporally overlap each other

8. The organic light emitting display device according to
claim 1, further comprising:

a fourth node connected to a cathode electrode of the

organic light emitting diode; and

a multiplexer unit disposed between the fourth node and
the second power source,
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wherein the multiplexer unit is configured to convert the
fourth node to be at a high impedance status or a
floating status during the first period.

9. The organic light emitting display device according to

claim 1, further comprising:

a second control transistor disposed between the first node
and the organic light emitting diode.

10. The organic light emitting display device according to
claim 9, wherein the second control transistor is turned off
during the first period and controls a current so as not to flow
into the organic light emitting diode.

11. An organic light emitting display device, comprising:

an organic light emitting diode connected between a first
node and a second power source;

a driving transistor disposed between the first node and a
first power source, and configured to drive the organic
light emitting diode;

a first transistor configured to transmit a data signal to the
driving transistor; and

a first control transistor configured to control a current to
be applied to the driving transistor,

wherein the first control transistor and the first transistor
are commonly connected to the second node.

12. The organic light emitting display device according to
claim 11, wherein the first control transistor is configured to
apply a reverse current to the driving transistor during a first
period and a current path efficiency of the driving transistor
is improved during the first period, whereby residual image
and flicker characteristics are reduced.

13. The organic light emitting display device according to
claim 12, wherein a voltage of the second node is higher than
a voltage of the first power source during the first period.

14. The organic light emitting display device according to
claim 12, further comprising:

a third node connected to a gate electrode of the first

control transistor; and

a second transistor configured to discharge the third node
during the first period.
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15. The organic light emitting display device according to
claim 12, further comprising:

a third transistor configured to charge a compensation

voltage to the second node during the first period,
wherein the compensation voltage is higher than the
voltage of the first power source.

16. The organic light emitting display device according to
claim 15, further comprising:

a fifth transistor configured to charge the data signal to the

second node during the second period,

wherein the first period and the second period are con-

figured without overlapping at a same time.

17. The organic light emitting display device according to
claim 16, further comprising:

a fourth transistor configured to sense a voltage of the

second node during a third period,

wherein the third period is configured without overlap-

ping at the same time with the first period and the
second period.

18. The organic light emitting display device according to
claim 12, further comprising:

a second control transistor between the first power source

and the second power source,

wherein the second control transistor is configured to

control the organic light emitting diode to emit light.

19. The organic light emitting display device according to
claim 18, wherein the second control transistor is disposed
between the first power source and the driving transistor, and
a cathode electrode of the organic light emitting diode is
configured to be maintained at a high impedance status
during the first period.

20. The organic light emitting display device according to
claim 18, wherein the second control transistor is disposed
between the first node and the organic light emitting diode
and is configured to be turned off during the first period.
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