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(57) ABSTRACT

Disclosed are an organic light emitting display panel, an
organic light emitting display device, and a method of
driving the organic light emitting display device. The
organic light emitting display panel, the organic light emit-
ting display device, and the method of driving the organic
light emitting display device having a subpixel structure and
a gate line connection structure in which two types of scan
transistors within each subpixel can be individually turned
on and off and image driving and various types of sensing
driving can be performed while the aperture ratio increases
through the individual on and off of the scan transistors.
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ORGANIC LIGHT EMITTING DISPLAY
PANEL, ORGANIC LIGHT EMITTING
DISPLAY DEVICE, AND METHOD OF

DRIVING ORGANIC LIGHT EMITTING

DISPLAY DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from Korean Pat-
ent Application No. 10-2015-0191421, filed on Dec. 31,
2015, which is hereby incorporated by reference for all
purposes as if fully set forth herein.

BACKGROUND
[0002] Technical Field
[0003] The present disclosure relates to an organic light

emitting display panel, an organic light emitting display
device, and a method of driving the organic light emitting
display device.

[0004] Description of the Related Art

[0005] Recently, an organic light emitting display device
is coming into the spotlight as a display device which has
advantages such as a fast response rate, high light emitting
efficiency, high luminance, and a wide viewing angle
because of the use of an organic light emitting diode which
emits light by itself.

[0006] Such an organic light emitting display device
arranges subpixels including organic light emitting diodes
and driving transistors for driving the organic light emitting
diodes in a matrix form and controls brightness of subpixels
selected by a scan signal according to a gray scale of data.
[0007] Circuit elements of the organic light emitting
diodes and the driving transistors within each subpixel in an
organic light emitting display panel have unique property
values.

[0008] For example, the organic light emitting diode may
have a threshold voltage as a property value, and the driving
transistor may have a threshold voltage and mobility as
property values.

[0009] The circuit element within each subpixel may
deteriorate according to a driving time and thus has one or
more variable property values. Since circuit elements within
each subpixel have different deterioration degrees, charac-
teristic variations may be generated between the circuit
elements.

[0010] The characteristic variations between the circuit
elements within the subpixel may cause non-uniform bright-
ness of the organic light emitting display panel, thereby
reducing a picture quality.

[0011] Accordingly, a compensation technology for sens-
ing and compensating for a threshold voltage and mobility
of a driving transistor of the organic light emitting display
panel and a compensation technology for sensing and com-
pensating for degradation of the organic light emitting diode
have been developed.

[0012] However, in order to sense and compensate for the
threshold voltage and the mobility of the driving transistor
and sense and compensate for the degradation of the organic
light emitting diode, subpixels should be designed to have a
suitable structure.

[0013] Particularly, in order to sense the degradation of the
organic light emitting diode, individually controlling the on
and off states of two transistors for separately controlling
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voltage states of a gate node and a source node (or drain
node) of the driving transistor is typically required.

[0014] In this case, two or more gate lines are needed on
each subpixel line, which causes the aperture ratio of the
organic light emitting display panel to deteriorate.

BRIEF SUMMARY

[0015] An objective of the present embodiments is to
provide an organic light emitting display panel, an organic
light emitting display device, and a method of driving the
organic light emitting display device having a subpixel
structure and a gate line structure in which the aperture ratio
can increase and image driving and various types of sensing
driving can be performed.

[0016] Another objective of the present embodiments is to
provide an organic light emitting display panel, an organic
light emitting display device, and a method of driving the
organic light emitting display device having a subpixel
structure and a gate line connection structure in which two
types of scan transistors within each subpixel can be indi-
vidually turned on and off through one gate line on each
subpixel line.

[0017] Another objective of the present embodiments is to
provide an organic light emitting display panel, an organic
light emitting display device, and a method of driving the
organic light emitting display device that can sense degra-
dation of the organic light emitting diode within each
subpixel through one gate line on each subpixel line.
[0018] In accordance with an aspect of the present disclo-
sure, the present embodiments may provide an organic light
emitting display device. The organic light emitting display
device includes: an organic light emitting display panel on
which a plurality of subpixels defined by a plurality of data
lines and a plurality of gate lines are arranged; a data driver
for driving the plurality of data lines; a gate driver for
driving the plurality of gate lines; and a controller for
controlling the data driver and the gate driver.

[0019] In such an organic light emitting display device,
each subpixel may include an organic light emitting diode,
a driving transistor for driving the organic light emitting
diode, a switching transistor controlled by a scan signal
applied to a gate node and electrically connected between a
first node of the driving transistor and the data line, a sensing
transistor controlled by a sensing signal applied to the gate
node and electrically connected between a second node of
the driving transistor and a reference voltage line, and a
storage capacitor electrically connected between the first
node and the second node of the driving transistor.

[0020] Insuch an organic light emitting display device, the
plurality of gate lines may be each arranged on one subpixel
line, and an n+1” gate line arranged on an n+1?” subpixel
line among the plurality of gate lines may be connected in
common to a gate node of the switching transistor within
each subpixel arranged on the n+1” subpixel line and a gate
node of the sensing transistor within each subpixel arranged
on an n” subpixel line.

[0021] In accordance with another aspect of the present
disclosure, the present embodiments may provide an organic
light emitting display panel. The organic light emitting
display panel includes: a plurality of data lines for supplying
a data voltage; a plurality of gate lines for supplying a gate
signal; and a plurality of subpixels arranged in a matrix type.
[0022] In such an organic light emitting display panel,
each subpixel may include an organic light emitting diode,
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a driving transistor for driving the organic light emitting
diode, a switching transistor controlled by a scan signal
applied to a gate node and electrically connected between a
first node of the driving transistor and a data line, a sensing
transistor controlled by a sensing signal applied to the gate
node and electrically connected between a second node of
the driving transistor and a reference voltage line, and a
storage capacitor electrically connected between the first
node and the second node of the driving transistor are
arranged.

[0023] Further, in the organic light emitting display panel,
the plurality of gate lines may be each arranged on one
subpixel line.

[0024] In the organic light emitting display panel, an n+1%
gate line arranged on an n+1% subpixel line among the
plurality of gate lines may be connected in common to a gate
node of the switching transistor within each subpixel
arranged on the n+1” subpixel line and a gate node of the
sensing transistor within each subpixel arranged on an n”
subpixel line.

[0025] In accordance with another aspect of the present
disclosure, the present embodiments may provide an image
driving method of an organic light emitting display device in
which a plurality of subpixels defined by a plurality of data
lines and a plurality of gate lines are arranged. Each of the
subpixels may include an organic light emitting diode, a
driving transistor for driving the organic light emitting
diode, a switching transistor controlled by a scan signal
applied to a gate node and electrically connected between a
first node of the driving transistor and the data line, a sensing
transistor controlled by a sensing signal applied to the gate
node and electrically connected between a second node of
the driving transistor and a reference voltage line, a display
panel on which a storage capacitor electrically connected
between the first node and the second node of the driving
transistor is arranged, a data driver for driving the plurality
of data lines, and a gate driver for driving the plurality of
gate lines.

[0026] Such an image driving method may include turning
on the switching transistor within each subpixel arranged on
an n” subpixel line by a turned-on level voltage of an n”
scan signal output from an n gate line arranged on the n”
subpixel line; turning on the sensing transistor within each
subpixel arranged on the n” subpixel line by a turned-on
level voltage of an n+1” scan signal output from an n+1”
gate line arranged on an n+1% subpixel line; and turning off
the switching transistor within each subpixel arranged on the
n” subpixel line by a turned-off level voltage of the n™ scan
signal output from the n” gate line.

[0027] In accordance with another aspect of the present
disclosure, the present embodiments may provide an organic
light emitting diode degradation sensing driving method of
an organic light emitting display device in which a plurality
of subpixels defined by a plurality of data lines and a
plurality of gate lines are arranged. Each of the subpixels
may include an organic light emitting diode, a driving
transistor for driving the organic light emitting diode, a
switching transistor controlled by a scan signal applied to a
gate node and electrically connected between a first node of
the driving transistor and the data line, a sensing transistor
controlled by a sensing signal applied to the gate node and
electrically connected between a second node of the driving
transistor and a reference voltage line, a display panel on
which a storage capacitor electrically connected between the
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first node and the second node of the driving transistor is
arranged, a data driver for driving the plurality of data lines,
and a gate driver for driving the plurality of gate lines.

[0028] Such an organic light emitting diode degradation
sensing driving method may include: turning on the switch-
ing transistor within each subpixel arranged on an n”
subpixel line by a turned-on level voltage of an n™ scan
signal output from an n” gate line arranged on the n”
subpixel line, and turning on the sensing transistor within
each subpixel arranged on the n” subpixel line by a turned-
on level voltage of an n+1" scan signal output from ann+1”
gate line arranged on an n+1” subpixel line; turning off the
sensing transistor within a subpixel arranged on the n™
subpixel line by a turned-off level voltage of the n+1* scan
signal output from the n+1? gate line; and turning off the
switching transistor within each subpixel arranged on the n
subpixel line by a turned-off level voltage of the n” scan
signal output from the n” gate line, and turning-on the
sensing transistor within a subpixel arranged on the n”
subpixel line by a turned-on level voltage of the n+1% scan
signal output from the n+1” gate line.

[0029] According to the present embodiments described
above, it is possible to provide the organic light emitting
display panel, the organic light emitting display device, and
the method of driving the organic light emitting display
device having the subpixel structure and the gate line
structure in which the aperture ratio can increase and image
driving and various types of sensing driving can be per-
formed.

[0030] According to the present embodiments, it is pos-
sible to provide the organic light emitting display panel, the
organic light emitting display device, and the method of
driving the organic light emitting display device having the
subpixel structure and the gate line connection structure in
which two types of scan transistors within each subpixel can
be individually turned on and off through one gate line on
every subpixel line.

[0031] According to the present embodiments, it is pos-
sible to provide the organic light emitting display panel, the
organic light emitting display device, and the method of
driving the organic light emitting display device that can
sense degradation of the organic light emitting diode within
each subpixel through one gate line on each subpixel line.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] The above and other objects, features and advan-
tages of the present disclosure will be more apparent from
the following detailed description taken in conjunction with
the accompanying drawings, in which:

[0033] FIG. 11s a system diagram illustrating an organic

light emitting display device according to one or more
embodiments of the present disclosure;

[0034] FIG. 2 illustrates an example of a subpixel struc-
ture of an organic light emitting display panel according to
one or more embodiments;

[0035] FIG. 3 illustrates a 1-scan structure and a 2-scan
structure of a subpixel of an organic light emitting display
panel according to one or more embodiments;

[0036] FIG. 4 illustrates an example of a compensation
circuit of an organic light emitting display device according
to one or more embodiments;
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[0037] FIG. 5 is a diagram illustrating a threshold voltage
sensing driving scheme of a driving transistor of an organic
light emitting display device according to one or more
embodiments;

[0038] FIG. 6 is a diagram illustrating a mobility sensing
driving scheme of a driving transistor of an organic light
emitting display device according to one or more embodi-
ments;

[0039] FIG. 7 is a diagram illustrating a degradation
sensing driving scheme of an organic light emitting diode of
an organic light emitting display device according to one or
more embodiments;

[0040] FIGS. 8 and 9 illustrate an improved structure of an
organic light emitting display panel according to one or
more embodiments;

[0041] FIG. 10 is a scan signal timing diagram according
to four driving modes in the improved structure of the
organic light emitting display panel according to one or
more embodiments;

[0042] FIGS. 11 to 14 are diagrams illustrating driving of
subpixels according to an image driving mode under the
improved structure of the organic light emitting display
panel according to one or more embodiments;

[0043] FIGS. 15 to 17 are diagrams illustrating driving of
subpixels according to an afterimage compensation mode
under the improved structure of the organic light emitting
display panel according to one or more embodiments;

[0044] FIG. 18 is a diagram illustrating driving of subpix-
els according to a driving transistor threshold voltage com-
pensation mode under the improved structure of the organic
light emitting display panel according to one or more
embodiments; and

[0045] FIGS. 19 and 20 are diagrams illustrating driving
of subpixels according to a driving transistor mobility com-
pensation mode under the improved structure of the organic
light emitting display panel according to one or more
embodiments.

DETAILED DESCRIPTION

[0046] Hereinafter, some embodiments of the present dis-
closure will be described in detail with reference to the
accompanying illustrative drawings. In designating ele-
ments of the drawings by reference numerals, the same
elements will be designated by the same reference numerals
although they are shown in different drawings. Further, in
the following description of the present disclosure, a
detailed description of known functions and configurations
incorporated herein may be omitted when it may make the
subject matter of the present disclosure rather unclear.

[0047] In addition, terms, such as first, second, A, B, (a),
(b) or the like may be used herein when describing compo-
nents of the present disclosure. Each of these terminologies
is not used to define an essence, order or sequence of a
corresponding component but used merely to distinguish the
corresponding component from other component(s). In the
case that it is described that a certain structural element is
“connected to”, “coupled to”, or “in contact with” another
structural element, it should be interpreted that one or more
other structural elements may be “connected to”, “coupled
t0”, or “in contact with” the structural elements as well as
that the certain structural element is directly connected to or

is in direct contact with another structural element.
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[0048] FIG. 1 is a configuration diagram illustrating a
system of an organic light emitting display device 100
according to present embodiments.

[0049] Referring to FIG. 1, the organic light emitting
display device 100 according to the present embodiments
has a plurality of data lines (DL) and a plurality of gate lines
(GL) arranged therein, and includes an organic light emitting
display panel 110 in which a plurality of subpixels (SP) are
arranged, a data driver 120 for driving the plurality of data
lines (DL), a gate driver 130 for driving the plurality of gate
lines (GL), and a controller 140 for controlling the data
driver 120 and the gate driver 130.

[0050] The controller 140 supplies various types of control
signals to the data driver 120 and the gate driver 130 to
control the data driver 120 and the gate driver 130.

[0051] The controller 140 starts a scan according to timing
implemented in each frame, switches input image data
received from the outside according to a data signal format
used in the data driver 120, outputs the switched image data,
and controls data driving according to a proper time based
on the scan.

[0052] The controller 140 may be a timing controller used
in a general display technology or a control device that
includes the timing controller and further performs another
control function.

[0053] The data driver 120 drives the plurality of data
lines (DL) by supplying a data voltage to the plurality of data
lines (DL). The data driver 120 may also be referred to as a
“source driver”.

[0054] The data driver 120 may include at least one
Source Driver Integrated Circuit (SDIC) and drive the
plurality of data lines.

[0055] The gate driver 130 may sequentially supply scan
signals to the plurality of gate lines (GL) and sequentially
drive the plurality of gate lines (GL). The gate driver 130
may also be referred to as a “scan driver”.

[0056] The gate driver 130 may include at least one Gate
Driver Integrated Circuit (GDIC).

[0057] The gate driver 130 sequentially supplies scan
signals of an on voltage or an off voltage to the plurality of
gate lines (GL) according to a control of the controller 140.

[0058] When a particular gate line is opened by the gate
driver 130, the data driver 120 converts the image data
received from the controller 140 into an analog type data
voltage and supplies the converted data voltage to the
plurality of data lines (DL).

[0059] Although the data driver 120 is located on only one
side (for example, the upper or lower side) of the organic
light emitting display panel 110 in FIG. 1, the data driver
120 may be located on both sides (for example, the upper
and lower side) of the organic light emitting display panel
110 according to a driving scheme, a panel design scheme,
or the like.

[0060] Although the gate driver 130 is located at only one
side (for example, left side or right side) of the organic light
emitting display panel 110 in FIG. 1, the gate driver 130 may
be located at both sides (for example, left side or right side)
of the organic light emitting display panel 110 according to
a driving scheme, a panel design scheme, or the like.
[0061] The controller 140 receives various timing signals
including a vertical synchronization signal (Vsync), a hori-
zontal synchronization signal (Hsync), an input Data Enable
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(DE) signal, a clock signal (CLK), and the like as well as the
input image data from the outside (for example, a host
system).

[0062] In order to control the data driver 120 and the gate
driver 130, the controller 140 receives timing signals such as
the vertical synchronization signal (Vsync), the horizontal
synchronization signal (Hsync), the input DE signal, the
clock signal, and the like to generate various control signals
and output the generated control signals to the data driver
120 and the gate driver 130.

[0063] For example, in order to control the gate driver
130, the controller 140 outputs various Gate Control Signals
(GCSs) including a Gate Start Pulse (GSP), a Gate Shift
Clock (GSC), a Gate Output Enable (GOE) signal, and the
like.

[0064] Further, in order to control the data driver 120, the
controller 140 outputs various Data Control Signals (DCSs)
including a Source Start Pulse (SSP), a Source Sampling
Clock (SSC), a Source Output Enable (SOE) signal, and the
like.

[0065] Each Source Driver Integrated Circuit (SDIC)
included in the data driver 120 may be connected to a
bonding pad of the organic light emitting display panel 110
in a Tape Automated Bonding (TAB) type or a Chip On
Glass (COQ) type or directly arranged on the organic light
emitting display panel 110, and may be integrated and
arranged on the organic light emitting display panel 110
according to the circumstances. Further, each SDIC may be
implemented in a Chip On Film (COF) type in which the
SDIC is mounted on a film connected to the organic light
emitting display panel 110.

[0066] Each SDIC may include a shift register, a latch
circuit, a Digital to Analog Converter (DAC), an output
buffer, and the like.

[0067] Each SDIC may further include an Analog to
Digital Converter (ADC) according to circumstances.
[0068] Each Gate Driver Integrated Circuit (GDIC)
included in the gate driver 130 may be connected to a
bonding pad of the organic light emitting display panel 110
in a TAB type or a COG type or implemented in a Gate In
Panel (GIP) type and directly arranged on the organic light
emitting display panel 110, and may be integrated and
arranged on the organic light emitting display panel 110
according to the circumstances. Further, each GDIC may be
implemented in a COF type in which the GDIC is mounted
on a film connected to the organic light emitting display
panel 110.

[0069] Each GDIC may include a shift register, a level
shifter, and the like.

[0070] The organic light emitting display device 100
according to present embodiments may include at least one
Source Printed Circuit Board (S-PCB) required for a circuit
connection of at least one SDIC and a Control Printed
Circuit Board (C-PCB) for mounting control components
and various electronic devices.

[0071] At least one SDIC may be mounted on at least one
S-PCB or a film, on which at least one SDIC is mounted, and
may be connected to at least one S-PCB.

[0072] On the C-PCB, the controller 140 for controlling
operations of the data driver 120 and the gate driver 130, and
a power controller for supplying various voltages or currents
to the organic light emitting display panel 110, the data
driver 120, and the gate driver 130 or controlling the various
voltages or currents to be supplied may be mounted.
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[0073] At least one S-PCB and at least one C-PCB may be
connected in a circuit manner through at least one connec-
tion member.

[0074] The connection member may be a Flexible printed
Circuit (FPC), a Flexible Flat Cable (FFC), or the like.
[0075] At least one S-PCB and at least one C-PCB may be
integrated into one printed circuit board.

[0076] Each subpixel (SP) arranged on the organic light
emitting display panel 110 may include a circuit element
such as a transistor.

[0077] For example, each subpixel (SP) may include cir-
cuit elements such as an Organic Light Emitting Diode
(OLED), a driving transistor for driving the organic light
emitting diode (OLED), and the like.

[0078] A type and number of circuit elements included in
each subpixel (SP) may be variously determined according
to a provided function and a design type.

[0079] FIG. 2 illustrates an example of a subpixel struc-
ture of the organic light emitting display panel 110 according
to the present embodiments.

[0080] Referring to FIG. 2, in the organic light emitting
display device 100 according to embodiments of the present
disclosure, each subpixel may include an Organic Light
Emitting Diode (OLED), a Driving Transistor (DRT) for
driving the organic light emitting diode (OLED), a Switch-
ing Transistor (SWT) for transferring a data voltage to a first
node (N1) corresponding to a gate node of the driving
transistor (DRT), a Sensing Transistor (SENT) electrically
connected between a second node (N2) of the driving
transistor (DRT) and a Reference Voltage Line (RVL) that
supplies a reference voltage (Vref), and a storage capacitor
(Cstg) for maintaining a data voltage corresponding to an
image signal voltage or a voltage corresponding to the data
voltage during one frame time.

[0081] The organic light emitting diode (OLED) may
include a first electrode (for example, an anode electrode),
an organic layer, and a second electrode (for example, a
cathode electrode).

[0082] The driving transistor (DRT) may drive the organic
light emitting diode (OLED) by supplying a driving current
to the organic light emitting diode (OLED).

[0083] In such a driving transistor (DRT), the first node
(N1) may be electrically connected to a source node or a
drain node of the switching transistor (SWT) and may be a
gate node of the driving transistor (DRT). The second node
(N2) may be electrically connected to the first electrode of
the organic light emitting diode (OLED) and may be a
source node or a drain node of the driving transistor (DRT).
A third node (N3) may be electrically connected to a Driving
Voltage Line (DVL) that supplies a driving voltage (EVDD)
and may be a drain node or a source node of the driving
transistor (DRT).

[0084] The switching transistor (SWT) may be electrically
connected between the data line (DL) and the first node (N1)
of the driving transistor (DRT) and may be controlled by a
scan signal (SCAN) applied to the gate node of the switching
transistor (SWT).

[0085] The switching transistor (SWT) may be turned on
by the scan signal (SCAN) and may transfer a data voltage
(Vdata) supplied from the data line (DL) to the first node
(N1) of the driving transistor (DRT).

[0086] The sensing transistor (SENT) may be electrically
connected between the second node (N2) of the driving
transistor (DRT) and the Reference Voltage Line (RVL) and
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may be controlled by a sensing signal (SENSE), which is a
kind of the scan signal, applied to the gate node of the
sensing transistor (SENT).

[0087] The sensing transistor (SENT) may be turned on by
the sensing signal (SENSE), and may apply the reference
voltage (Vref) supplied through the reference voltage line
(RVL) to the second node N2 of the driving transistor (DRT)
or transfer the voltage of the second node (N2) of the driving
transistor (DRT) to the reference voltage line (RVL).
[0088] The storage capacitor (Cstg) may be electrically
connected between the first node (N1) and the second node
(N2) of the driving transistor (DRT).

[0089] The storage capacitor (Cstg) is an intentionally
designed external capacitor outside the driving transistor
(DRT), as opposed to a parasitic capacitor (for example, Cgs
or Cgd) corresponding to an internal capacitor existing
between the second node (N2) and the first node (N1) of the
driving transistor (DRT).

[0090] The driving transistor (DRT), the switching tran-
sistor (SWT), and the sensing transistor (SENT) may be
implemented as n-type or a p-type transistors.

[0091] FIG. 3 illustrates a 1-scan structure and a 2-scan
structure of a subpixel of the organic light emitting display
panel 110 according to one or more embodiments.

[0092] Referring to FIG. 3, the gate node of the switching
transistor (SWT) and the gate node of the sensing transistor
(SENT) may be connected to different gate lines (GL1 and
GL2). Such a gate line structure is referred to as the “2-scan
structure”.

[0093] In the 2-scan structure, a scan signal (SCAN)
applied to the gate node of the switching transistor (SWT)
and a sensing signal (SENSE) applied to the gate node of the
sensing transistor (SENT) may be gate signals that are
separate and distinct from each other.

[0094] Accordingly, the switching transistor (SWT) and
the sensing transistor (SENT) may be individually turned on
and off.

[0095] Referring to FIG. 3, the gate node of the switching
transistor (SWT) and the gate node of the sensing transistor
(SENT) may be connected to the same gate line (GL). Such
a gate line structure is referred to as the “l-scan structure”.
[0096] In the 1-scan structure, a scan signal (SCAN)
applied to the gate node of the switching transistor (SWT)
and a sensing signal (SENSE) applied to the gate node of the
sensing transistor (SENT) may be the same gate signal.
[0097] Accordingly, the switching transistor (SWT) and
the sensing transistor (SENT) cannot be individually turned
on and off in the 1-scan structure.

[0098] In the aforementioned 2-scan structure, the switch-
ing transistor (SWT) and the sensing transistor (SENT) can
be individually turned on and off, but the aperture ratio is
low (e.g., as compared to the aperture ratio of the 1-scan
structure) due to the presence of two separate gate lines
(GL1, GL2).

[0099] In contrast, in the aforementioned 1-scan structure,
the switching transistor (SWT) and the sensing transistor
(SENT) cannot be individually turned on and off, but the
aperture ratio is high, since only one gate line (GL) is
present.

[0100] Meanwhile, as a driving time of each subpixel (SP)
becomes longer, the organic light emitting display device
100 according to the present embodiments may experience
degradation in the circuit elements such as the organic light
emitting diode (OLED) and the driving transistor (DRT).
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[0101] Accordingly, unique property values (for example,
a threshold voltage, mobility, and the like) of the circuit
elements such as the organic light emitting diode (OLED)
and the driving transistor (DRT) may be changed over time.
[0102] The change in the property values of the circuit
element causes a brightness change of the corresponding
subpixel.

[0103] Further, an amount or degree of change of the
property values of the circuit elements may be different
according to a difference in the amount or degree of degra-
dation of the circuit elements. That is, since respective
circuit elements may experience varying degrees of degra-
dation over time, the degree of change of a particular
property value (e.g., a threshold voltage, mobility, etc.) of
one circuit element (e.g., a driving transistor) in a subpixel
may be different than the degree of change of that same
property value in a corresponding circuit element of another
subpixel.

[0104] A property value deviation between circuit ele-
ments due to the difference in the degrees of the property
value changes of the circuit elements causes a brightness
deviation between subpixels, thereby decreasing accuracy of
brightness expression of the subpixel or generating a screen
abnormality phenomenon such as non-uniform brightness.

[0105] The property value of the circuit element (herein-
after, also referred to as a “subpixel property value™) may
include, for example, a threshold voltage and mobility of the
driving transistor (DRT), or may include a threshold voltage
of the organic light emitting diode (OLED) according to
circumstances.

[0106] The organic light emitting display device 100
according to one or more embodiments may provide a
sensing function of sensing (e.g., measuring) property val-
ues of circuit elements or changes in the property values, and
a compensation function of compensating for a property
value deviation between subpixel circuit elements based on
a sensing result.

[0107] FIG. 4 illustrates an example of a compensation
circuit of the organic light emitting display device 100
according to one or more embodiments.

[0108] Referring to FIG. 4, the organic light emitting
display device 100 according to one or more embodiments
may include a sensing unit 410 for sensing property values
of circuit elements (e.g., a property value of the driving
transistor and a property value of an organic light emitting
diode) or changes in the property values and outputting
sensing data, a memory 420 for storing the sensing data, and
a compensation unit 430 for performing a compensation
process of compensating a property value deviation between
the circuit elements based on the sensing data.

[0109] The sensing unit 410 may include at least one
Analog to Digital Converter (ADC).

[0110] Each ADC may be included inside the SDIC or
may be included outside the SDIC according to circum-
stances.

[0111] The compensation unit 430 may be included inside
the controller 140 or included outside the controller 140
according to circumstances.

[0112] The organic light emitting display device 100
according to one or more embodiments may further include
an initialization switch (SPRE) and a sampling switch
(SAM) in order to control sensing driving, that is, in order
to control a voltage applying state of the second node (N2)
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of the driving transistor (DRT) within the subpixel (SP) to be
in a state for sensing the subpixel property value.

[0113] Through the initialization switch (SPRE), whether
to supply the reference voltage (Vref) to the reference
voltage line (RVL) may be controlled.

[0114] When the initialization switch (SPRE) is turned on,
the reference voltage (Vref) may be supplied to the reference
voltage line (RVL) and then applied to the second node (N2)
of the driving transistor (DRT) through the turned on sensing
transistor (SENT).

[0115] Meanwhile, when the voltage of the second node
(N2) of the driving transistor (DRT) becomes a voltage state
in which a property value of the circuit element or a change
in the property value is reflected (i.e., when the voltage at the
second node (N2) is indicative of the property value or
change in the property value), the voltage of the reference
voltage line (RVL), which may be equipotential to the
second node (N2) of the driving transistor (DRT) (e.g., by
coupling the second node (N2) to the reference voltage line
(RVL) through the turned on sensing transistor (SENT)),
may become a voltage state in which the property value of
the circuit element or the change of the property value is
reflected. At this time, the voltage in which the property
value of the circuit element or the change of the property
value is reflected may be charged in a line capacitor formed
on or coupled to the reference voltage line (RVL).

[0116] When the voltage of the second node (N2) of the
driving transistor (DRT) becomes the voltage state in which
the property value of the circuit element or the change of the
property value is reflected, the sampling switch (SAM) may
be turned on and thus the sensing unit 410 and the reference
voltage line (RVL) may be connected.

[0117] Accordingly, the sensing unit 410 senses the volt-
age of the reference voltage line (RVL) (that is, the voltage
of the second node (N2) of the driving transistor (DRT)) in
the voltage state in which the property value of the circuit
element or the change of the property value is reflected.
[0118] The sensing unit 410 converts the sensed voltage
into a sensing value corresponding to a digital value and
transmits sensing data including the sensing value.

[0119] The sensing data transmitted by the sensing unit
410 may be stored in the memory 420.

[0120] The compensation unit 430 may perform a com-
pensation process to compensate for a deviation between
circuit elements based on the sensing data stored in the
memory 420.

[0121] Hereinafter, threshold voltage sensing driving and
mobility sensing driving for the driving transistor (DRT)
will be briefly described.

[0122] FIG. 5 illustrates a threshold voltage sensing driv-
ing method for the driving transistor (DRT) of the organic
light emitting display device 100 according to one or more
embodiments.

[0123] Inthreshold voltage sensing driving for the driving
transistor (DRT), threshold voltages of the first node (N1)
and the second node (N2) of the driving transistor (DRT) are
initialized into the data voltage (Vdata) and the reference
voltage (Vref) for threshold voltage sensing driving, respec-
tively.

[0124] Thereafter, the initialization switch (SPRE) is
turned off and the second node (N2) of the driving transistor
(DRT) 1s floated.

[0125] Accordingly, the voltage of the second node (N2)
of the driving transistor (DRT) increases.
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[0126] The voltage of the second node (N2) of the driving
transistor (DRT) increases and then an increase rate gradu-
ally decreases and becomes saturated.

[0127] The saturated voltage of the second node (N2) of
the driving transistor (DRT) may correspond to a difference
between the data voltage (Vdata) and a threshold voltage
(Vth) or a difference between the data voltage (Vdata) and
a threshold voltage deviation (AVth).

[0128] When the voltage of the second node (N2) of the
driving transistor (DRT) is saturated, the sensing unit 410
senses the saturated voltage of the second node (N2) of the
driving transistor (DRT), for example, through the sampling
switch (SAM).

[0129] Avoltage (Vsen) sensed by the sensing unit may be
a voltage (Vdata-Vth) generated by subtracting the thresh-
old voltage (Vth) from the data voltage (Vdata) or a voltage
(Vdata—AVth) generated by subtracting the data voltage
(Vdata) from the threshold voltage deviation (AVth).
[0130] FIG. 6 illustrates a mobility sensing driving
method for the driving transistor (DRT) of the organic light
emitting display device 100 according to one or more
embodiments.

[0131] In mobility sensing driving, the first node (N1) and
the second node (N2) of the driving transistor (DRT) are
initialized into the data voltage (Vdata) and the reference
voltage (Vref) for mobility sensing driving, respectively.
[0132] Thereafter, the switching transistor (SWT) is
turned off and the initialization switch (SPRE) is turned off,
and thus the first node (N1) and the second node (N2) of the
driving transistor (DRT) are floated.

[0133] Accordingly, the voltage of the second node (N2)
of the driving transistor (DRT) starts increasing.

[0134] The voltage increase speed (a change (AV) in a
voltage increase with respect to a time) of the second node
(N2) of the driving transistor (DRT) varies depending on the
current capability of the driving transistor (DRT), that is,
mobility.

[0135] That is, a driving transistor (DRT) having higher
current capability (mobility) has a voltage of the second
node (N2) of the driving transistor (DRT) which steeply
increases more quickly.

[0136] After the voltage of the second node (N2) of the
driving transistor (DRT) has increased for a predetermined
time, the sensing unit 410 senses the increased voltage (that
is, a voltage of the reference voltage line (RVL) having
increased along with the increase in the voltage of the
second node (N2) of the driving transistor (DRT)) of the
second node (N2) of the driving transistor (DRT).

[0137] According to the threshold voltage or mobility
sensing driving, the sensing unit 410 converts the sensed
voltage (Vsen) into a digital value for threshold voltage
sensing or mobility sensing, and generates and outputs
sensing data including the converted digital value (sensing
value).

[0138] The sensing data output by the sensing unit 410
may be stored in the memory 420 and/or provided to the
compensation unit 430.

[0139] The compensation unit 430 grasps property values
(for example, a threshold voltage and mobility) of the
driving transistor (DRT) within the corresponding subpixel
or changes in the property values (for example, a change in
the threshold voltage and a change in the mobility) of the
driving transistor (DRT), based on the sensing data stored in
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the memory 420 or provided by the sensing unit 410, and
performs a property value compensation process.

[0140] The changes in the property values of the driving
transistor (DRT) may mean that current sensing data
changes with respect to previous sensing data (which may be
stored, for exmaple, in the memory 420), or may mean that
current sensing data changes with respect to some predeter-
mined or reference sensing data.

[0141] Through a comparison between property values or
the changes in the property values of the driving transistors
(DRT), a property value deviation between driving transis-
tors (DRT) may be grasped or determined. When the change
in the property value of the driving transistor (DRT) means
that the current sensing data has changed with respect to the
reference sensing data, the property value deviation (for
example, subpixel brightness deviation) between driving
transistors (DRT) may be grasped or determined from the
change in the property value of the driving transistor (DRT).
[0142] The property value compensation process may
include threshold voltage compensation processing of com-
pensating for the threshold voltage of the driving transistor
(DRT) and mobility compensation processing of compen-
sating for the mobility of the driving transistor (DRT).
[0143] The threshold voltage compensation processing
may include calculating a compensation value for compen-
sating for the threshold voltage or the threshold voltage
deviation (threshold voltage change) and storing the calcu-
lated compensation value in the memory 420 or changing
corresponding image data (Data) based on the calculated
compensation value.

[0144] The mobility compensation processing may
include calculating a compensation value for compensating
for the mobility or the mobility deviation (mobility change)
and storing the calculated compensation value in the
memory 420 or changing corresponding image data (Data)
based on the calculated compensation value.

[0145] The compensation unit 430 may change the image
data (Data) through the threshold voltage compensation
processing or the mobility compensation processing and
supply the changed data (e.g., compensated data) to the
corresponding SDIC within the data driver 120.

[0146] Accordingly, the corresponding SDIC may convert
the data changed by the compensation unit 430 into a data
voltage through a Digital to Analog Converter (DAC) and
supply the data voltage to the corresponding subpixel,
thereby actually compensating for the subpixel property
values (e.g., compensating for the threshold value and the
mobility).

[0147] As the compensation for the subpixel property
values is performed, the brightness deviation between sub-
pixels may be reduced or prevented, and a picture quality
may be improved.

[0148] FIG. 7 illustrates a degradation sensing driving
method of the organic light emitting diode (OLED) of the
organic light emitting display device 100 according to one or
more embodiments.

[0149] Referring to FIG. 7, organic light emitting diode
(OLED) degradation sensing driving may include an initial-
ization step S710 of initializing the first node (N1) and the
second node (N2) of the driving transistor (DRT), an organic
light emitting diode (OLED) degradation tracking step S720
of tracking degradation of the organic light emitting diode
(OLED), and an organic light emitting diode (OLED) deg-
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radation sensing step S730 of sensing a voltage indicating a
degradation degree of the organic light emitting diode
(OLED).

[0150] In the initialization step S710, both the switching
transistor (SVVT) and the sensing transistor (SENT) are
turned on, and the first node (N1) and the second node (N2)
of the driving transistor (DRT) are initialized into a data
voltage (Vdata) and a reference voltage (Vref) for sensing
the degradation of the organic light emitting diode (OLED).
[0151] In the organic light emitting diode (OLED) degra-
dation tracking step S720, only the sensing transistor
(SENT) is turned off and the second node (N2) of the driving
transistor (DRT) is floated, and thus the voltage of the
second node (N2) of the driving transistor (DRT) is changed.
[0152] In the organic light emitting diode (OLED) degra-
dation tracking step S720, the voltage of the second node
(N2) of the driving transistor (DRT) increases and then the
organic light emitting diode (OLED) emits light.

[0153] The voltage of the second node (N2) of the driving
transistor (DRT) when the organic light emitting diode
(OLED) emits light varies depending on the degradation
degree of the organic light emitting diode (OLED).

[0154] Accordingly, in the organic light emitting diode
(OLED) degradation sensing step S730, the switching tran-
sistor SWT is turned off and the sensing transistor (SENT)
is turned on, and thus the voltage of the second node (N2)
of the driving transistor (DRT) may be detected through the
sensing unit 410, which may be an Analog to Digital
Converter (ADC), and the degradation degree of the organic
light emitting diode (OLED) may be sensed.

[0155] As described above, the organic light emitting
display device 100 according to one or more embodiments
may provide an image driving mode for displaying a general
image, a driving transistor threshold voltage compensation
mode for sensing a threshold voltage of the driving transistor
(DRT) and compensating for the threshold voltage, a driving
transistor mobility compensation mode for sensing and
compensating for mobility of the driving transistor (DRT),
and an afterimage compensation mode for sensing and
compensating for degradation (threshold voltage) of the
organic light emitting diode (OLED).

[0156] The image driving mode, the driving transistor
threshold voltage compensation mode, and the driving tran-
sistor mobility compensation mode can be executed in both
cases where the subpixel corresponds to either the 1-scan
structure or the 2-scan structure (e.g., as shown in FIG. 3).
[0157] However, in the afterimage compensation mode,
the switching transistor (SWT) and the sensing transistor
(SENT) should be individually controlled, so the afterimage
compensation mode cannot normally be applied to the
1-scan structure and can be applied only to the 2-scan
structure.

[0158] However, when the subpixels are designed in the
2-scan structure, it is impossible to avoid reduction in the
aperture ratio.

[0159] The following description, however, provides
embodiments in which the afterimage compensation mode
can be applied in a 1-scan structure.

[0160] FIGS. 8 and 9 illustrate improved structures of the
organic light emitting display panel 110 according to one or
more embodiments.

[0161] As described above, each subpixel includes the
organic light emitting diode (OLED), the driving transistor
(DRT) for driving the organic light emitting diode (OLED),
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the switching transistor (SWT) controlled by the scan signal
(SCAN) applied to the gate node and electrically connected
between the first node (N1) of the driving transistor (DRT)
and the data line (DL), the sensing transistor (SENT) con-
trolled by the sensing signal (SENSE) and electrically
connected between the second node (N2) of the driving
transistor (DRT) and the reference voltage line (RVL), and
the storage capacitor (Cstg) electrically connected between
the first node (N1) and the second node (N2) of the driving
transistor (DRT).

[0162] Referring to FIGS. 8 and 9, a plurality of subpixel
lines (. .., SPLn-1, SPLn, SPLn+1, . .. ) and a plurality of
gate lines ( ..., GLn-1, GLn, GLn+1, . . . ) are arranged
on the organic light emitting display panel 110.

[0163] Referring to FIGS. 8 and 9, each of the plurality of
gate lines ( ..., GLn-1, GLn, GLn+1, . . . ) are arranged
on a respective subpixel line.

[0164] Referring to FIGS. 8 and 9, among the plurality of
gate lines (. .., GLn-1, GLn, GLn+1, . . .), the n” gate line
(GLn) arranged on the n” subpixel line (SPLn) may be
connected in common to a gate node of the switching
transistor (SWT) within each subpixel (SPn) arranged on the
n” subpixel line (SPLn) and a gate node of the sensing
transistor (SENT) within each subpixel (SPn-1) arranged on
the n-1” subpixel line (SPLn-1). That is, the gate line
(GLn) that is provided across a row of subpixels (e.g., the n”
subpixel line (SPLn)) is coupled to the gate node of the
switching transistor (SWT) for each respective subpixel in
the row, and is further coupled to the gate node of the
sensing transistor (SENT) for each respective subpixel in a
preceeding, adjacent row of subpixels (e.g., the n-1? sub-
pixel line (SPLn-1)).

[0165] Among the plurality of gate lines ( . . . , GLn-1,
GLn, GLn+1, . ..), the n+1” gate line (GLn+1) arranged on
the n+1” subpixel line (SPLn+1) may be connected in
common to a gate node of the switching transistor (SWT)
within each subpixel (SPn+1) arranged on the n+1% subpixel
line (SPLn+1) and a gate node of the sensing transistor
(SENT) within each subpixel (SPn) arranged on the n-1%
subpixel line (SPLn).

[0166] Based on the aforementioned gate line connection
structure, the 1-scan structure in which the switching tran-
sistor (SWT) and the sensing transistor (SENT) can be
individually turned on and off may be made in accordance
with embodiments provided herein.

[0167] Through the 1-scan structure, it is possible to
execute various driving modes (for example, the afterimage
compensation mode) that requires individual on and off
control of the switching transistor (SWT) and the sensing
transistor (SENT) while increasing the aperture ratio (as
compared, for example, to the 2-scan structure).

[0168] According to the aforementioned gate line struc-
ture, the gate node of each of the switching transistor (SWT)
and the sensing transistor (SENT) within each subpixel may
be applied in the following type.

[0169] Referring to FIGS. 8 and 9, the gate node of the
switching transistor (SWT) within each subpixel (SPn-1)
arranged on the n-1?% subpixel line (SPLn-1) receives an
n-1? scan signal (SCANn-1) output through the n-1? gate
line (GLn-1) arranged on the n-1? subpixel line (SPLn-1).
[0170] The gate node of the sensing transistor (SENT)
within each subpixel (SPn—1) arranged on the n-17” subpixel
line (SPLn-1) receives an n” scan signal (SCANn) output
through the n gate line (GLn) arranged on the n” subpixel
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line (SPLn) as the n-1” sensing signal (SENSEn-1). That s,
the scan signal (e.g., SCANn) provided to control the
sensing transistors (SENT) of subpixels in a particular row
also serves as the sense signal (e.g., SENSEn-1) that is
provided to control the sensing transistors (SENT) of sub-
pixels in a preceeding, adjacent row.

[0171] Referring to FIGS. 8 and 9, the gate node of the
switching transistor (SWT) within each subpixel (SPn)
arranged on the n™ subpixel line (SPLn) receives the n™ scan
signal (SCANn) output through the n” gate line (GLn)
arranged on the n” subpixel line (SPLn).

[0172] The gate node of the sensing transistor (SENT)
within each subpixel (SPn) arranged on the n subpixel line
(SPLn) receives an n+1” scan signal (SCANn+1) output
through the n+1% gate line (GLn+1) arranged on the n+1%
subpixel line (SPLn+1) as the n” sensing signal (SENSEn).
[0173] According to the above described scheme, it is
possible to individually control on and off of the switching
transistor (SWT) and the sensing transistor (SENT) through
only one gate line arranged on each subpixel line, that is, the
1-scan structure by individually providing the gate signals
(SCAN and SENSE) to the switching transistor (SWT) and
the sensing transistor (SENT) within each subpixel, respec-
tively.

[0174] Accordingly, it is possible to execute a driving
mode (for example, the afterimage compensation mode) that
requires individual on and off control of the switching
transistor (SWT) and the sensing transistor (SENT) while
increasing the aperture ratio through the 1-scan structure.
[0175] Hereinafter, the four driving modes (i.e., the image
driving mode, the afterimage compensation mode, the driv-
ing transistor threshold voltage compensation mode, and the
driving transistor mobility compensation mode) according
to the above described gate line structure will be described.
[0176] FIG. 10 is a scan signal timing diagram according
to four driving modes (an image driving mode, an afterim-
age compensation mode, a driving transistor threshold volt-
age compensation mode, and a driving transistor mobility
compensation mode) in an improved structure of the organic
light emitting display panel 110 according to one or more
embodiments. The scan signal timing diagram of FIG. 10 is
illustrated based on an n” subpixel line (SPLn).

[0177] Referring to FIG. 10, in the image driving mode for
the n” subpixel line (SPLn), a turned-on level voltage
interval of an n” scan signal (SCANn) and a turned-on level
voltage interval of an n+1% scan signal (SCANn+1) may
partially overlap each other.

[0178] Referring to FIG. 10, in the afterimage compensa-
tion mode for the n™ subpixel line (SPLn), while the n” scan
signal (SCANn) is output with the turned-on level voltage,
the n+1” scan signal (SCANn+1) is output with the turned-
on level voltage and then output with the turned-off level
voltage and, when the n” scan signal (SCANn) is output
with the turned-off level voltage changed from the turned-on
level voltage, the n+1? scan signal (SCANn+1) may again
be output with the turned-on level voltage.

[0179] Referring to FIG. 10, in the driving transistor
(DRT) threshold voltage compensation mode for the n”
subpixel line (SPLn), the turned-on level voltage interval of
the n” scan signal (SCANN) and the turned-on level voltage
interval of the n+1? scan signal (SCANn+1) may fully or
partially overlap each other.

[0180] Referring to FIG. 10, in the driving transistor
(DRT) mobility compensation mode for the n™ subpixel line
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(SPLn), while the n+1” scan signal (SCANn+1) is output
with the turned-on level voltage, the n” scan signal
(SCANn) may be output with the turned-on level voltage
and then output with the turned-off level voltage.

[0181] When the switching transistor (SWT) and the sens-
ing transistor (SENT) are n-type transistors, the turned-on
level voltage may be a high level gate voltage (VGH) and
the turned-off level voltage may be low level gate voltage
(VGL).

[0182] When the switching transistor (SWT) and the sens-
ing transistor (SENT) are p-type transistors, the turned-on
level voltage may be the low level gate voltage (VGL) and
the turned-off level voltage may be the high level gate
voltage (VGH).

[0183] FIGS. 11 to 14 are diagrams illustrating driving
subpixels in the image driving mode under the improved
structure of the organic light emitting display panel 110
according to one or more embodiments.

[0184] Referring to FIG. 11, each scan signal for image
driving has a turned-on level voltage interval of a 2H length.
[0185] Referring to FIG. 11, an image driving mode
interval for the n” subpixel line (SPLn) includes a timing
margin securing interval (A) and a charging interval (B).
[0186] Referring to FIGS. 11 and 12, in the image driving
mode for the n™ subpixel line (SPLn), only the switching
transistor (SWT) between the switching transistor (SWT)
and the sensing transistor (SENT) within each subpixel
(SPn) arranged on the n™ subpixel line (SPLn) is turned on
by the turned-on level voltage of the n™ scan signal
(SCANn) output from the n™ gate line (GLn) arranged on the
n” subpixel line (SPLn) during the timing margin securing
interval A.

[0187] Accordingly, a data voltage for image driving is
applied to a first node (N1) of the driving transistor (DRT).
[0188] The timing margin securing interval (A) is a nec-
essary timing interval since the n” sensing signal (SENSEn)
applied to the gate node of the sensing transistor (SENT)
within each subpixel (SPn) arranged on the n subpixel line
(SPLn) corresponds to the n+1% scan signal (SCANn+1)
output from the n+1% gate line (GLn+1) arranged on the
n+1? subpixel line (SPLn+1).

[0189] Referring to FIGS. 11 and 13, the sensing transistor
(SENT) within each subpixel (SPn) arranged on the n”
subpixel line (SPLn) is additionally turned on by the turned-
on level voltage of the n+1 scan signal (SCANn+1) serving
as the n” sensing signal (SENSEn) during the charging
interval (B).

[0190] Accordingly, the data voltage for image driving
and a reference voltage are applied to the first node (N1) and
the second node (N2) of the driving transistor (DRT), and a
voltage corresponding to a potential difference between the
first node (N1) and the second node (N2) of the driving
transistor (DRT) is charged in the storage capacitor (Cstg).
[0191] Thereafter, when the switching transistor (SWT)
within each subpixel (SPn) arranged on the n? subpixel line
(SPLn) is turned off by the turned-off level voltage of the n
scan signal (SCANn) and the sensing transistor (SENT)
within each subpixel (SPn) arranged on the n subpixel line
(SPLn) is turned off by the turned-off level voltage of the
n+1% scan signal (SCANn+1) serving as the n” sensing
signal (SENSEn) and thus both the first node (N1) and the
second node (N2) of the driving transistor (DRT) are floated,
the voltage of the second node (N2) of the driving transistor
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(DRT) increases, a current is supplied to the organic light
emitting diode (OLED), and the OLET emits a light.
[0192] Meanwhile, referring to FIGS. 11 and 14, in the
image driving mode for the n™ subpixel line (SPLn), the
switching transistor (SWT) within each subpixel (SPn)
arranged on the n” subpixel line (SPLn) is turned off by the
turned-off level voltage of the n” scan signal (SCAND)
output from the n™ gate line (GLn) in an A' interval after the
charging interval (B). In the A' interval, the sensing transis-
tor (SENT) within each subpixel (SPn) arranged on the n”
subpixel line (SPLn) remains in the turned-on state. Such an
A' interval may correspond to a timing margin securing
interval for the image driving mode for the n+1% subpixel
line (SPLn+1).

[0193] As described above, in the image driving mode for
the n™ subpixel line (SPLn), the turned-on level voltage
interval of an n” scan signal (SCANn) and the turned-on
level voltage interval of the n+1? scan signal (SCANn+1)
may partially overlap each other.

[0194] That is, in the image driving mode for the n”
subpixel line (SPLn), the second half of the turned-on level
voltage interval of an n™ scan signal (SCANn) and the first
half of the turned-on level voltage interval of the n+1” scan
signal (SCANn+1) may partially overlap each other.
[0195] Accordingly, even though the n+1” scan signal
(SCANn+1) output from the n+1” gate line (GLn+1)
arranged on the n+1? subpixel line (SPLn+1) is used as the
n™ sensing signal (SENSEn) applied to the gate node of the
sensing transistor (SENT) within each subpixel (SPn)
arranged on the n” subpixel line (SPLn), normal image
driving may be possible.

[0196] FIGS. 15 to 17 are diagrams illustrating driving of
subpixels according to an afterimage compensation mode
(OLED degradation compensation mode through OLED
degradation sensing) under the improved structure of the
organic light emitting display panel 110 according to one or
more embodiments.

[0197] Referring to FIGS. 15 to 17, the afterimage com-
pensation mode may proceed to an initialization step D of
initializing the first node (N1) and the second node (N2) of
the driving transistor (DRT), an organic light emitting diode
(OLED) degradation tracking step E of tracking degradation
of the organic light emitting diode (OLED), and an organic
light emitting diode (OLED) degradation sensing step F of
sensing a voltage indicating a degradation degree of the
organic light emitting diode (OLED).

[0198] Referring to FIG. 15, in the initialization step D,
both the switching SWT and the sensing transistor (SENT)
are turned on, and the first node (N1) and the second node
(N2) of the driving transistor (DRT) are initialized into a
data voltage (Vdata) and a reference voltage (Vref), respec-
tively, for sensing the degradation of the organic light
emitting diode (OLED).

[0199] At this time, the switching transistor (SWT) within
the subpixel (SPn) arranged on the n™ subpixel line (SPL1)
is turned on by the turned-on level voltage of the n” scan
signal (SCANn) output from the n” gate line (GLn) arranged
on the n™ subpixel line (SPLn).

[0200] Further, the sensing transistor (SENT) within the
subpixel (SPn) arranged on the n* subpixel line (SPLn) is
turned on by the turned-on level voltage of the n+1” scan
signal (SCANn+1) output from the n+1* gate line (GLn+1)
arranged on the n+1” subpixel line (SPLn+1).
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[0201] In the organic light emitting diode (OLED) degra-
dation tracking step E (shown in FIG. 16), only the sensing
transistor (SENT) is turned off and the second node (N2) of
the driving transistor (DRT) is floated, and thus the voltage
of the second node (N2) of the driving transistor (DRT) is
changed.

[0202] At this time, the sensing transistor (SENT) within
the subpixel (SPn) arranged on the n™ subpixel line (SPLn)
is turned off by the turned-off level voltage of the n+1% scan
signal (SCANn+1) output from the n+1% gate line (GLn+1)
arranged on the n+1? subpixel line (SPLn+1).

[0203] In the organic light emitting diode (OLED) degra-
dation tracking step E, the voltage of the second node (N2)
of the driving transistor (DRT) increases and then the
organic light emitting diode (OLED) emits light.

[0204] The voltage of the second node (N2) of the driving
transistor (DRT) when the organic light emitting diode
(OLED) emits light varies depending on the degradation
degree of the organic light emitting diode (OLED).

[0205] Accordingly, in the organic light emitting diode
(OLED) degradation sensing step F (shown in FIG. 17), the
switching transistor (SWT) is trned off and the sensing
transistor (SENT) is turned on, and thus the voltage of the
second node (N2) of the driving transistor (DRT) may be
detected through the sensing unit 410, which may be or
include an Analog to Digital Converter (ADC), and the
degradation degree of the organic light emitting diode
(OLED) may be sensed.

[0206] At this time, the switching transistor (SWT) within
the subpixel (SPn) arranged on the n™ subpixel line (SPLn)
is turned off by the turned-off level voltage of the n? scan
signal (SCANn) output from the n gate line (GLn) arranged
on the n” subpixel line (SPLn).

[0207] Further, the sensing transistor (SENT) within the
subpixel (SPn) arranged on the n™ subpixel line (SPLn) is
turned on by the turned-on level voltage of the n+1% scan
signal (SCANn+1) output from the n+1% gate line (GLn+1)
arranged on the n+1” subpixel line (SPLn+1).

[0208] Referring to FIGS. 15 to 17, in the afterimage
compensation mode for the n” subpixel line (SPLn), while
the n™ scan signal (SCAND) is output with the turned-on
level voltage (D and E), the n+1? scan signal (SCANn+1) is
output with the turned-on level voltage in the step D and
then output with the turned-off level voltage in the step E.
[0209] Further, referring to FIGS. 15 to 17, in the step F,
when the n” scan signal (SCAN) is output with the changed
turned-off level voltage, the n+1” scan signal (SCANn+1) is
output with the turned-on level voltage.

[0210] According to the above description, through the
1-scan structure in which the switching transistor (SWT) and
the sensing transistor (SENT) can be individually turned on
and off, degradation sensing driving of the OLED for after
image compensation can be performed.

[0211] FIG. 18 is a diagram illustrating driving of subpix-
els according to a driving transistor (DRT) threshold voltage
compensation mode under the improved structure of the
organic light emitting display panel 110 according to one or
more embodiments.

[0212] Referring to FIG. 18, during a G interval for the
driving transistor threshold voltage compensation mode for
compensating for a threshold voltage through threshold
voltage sensing of the driving transistor (DRT), the switch-
ing transistor (SWT) within the subpixel (SPn) arranged on
the n™ subpixel line (SPLn) is turned on by the turned-on
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level voltage of the n™ scan signal (SCAND) output from the
n” gate line (GLn) arranged on the n™ subpixel line (SPLn).
[0213] Further, during the G interval, the sensing transis-
tor (SENT) within the subpixel (SPn) arranged on the n”
subpixel line (SPLn) is turned on by the turned-on level
voltage of the n+1% scan signal (SCANn+1) output from the
n+1? gate line (GLn+1) arranged on the n+1% subpixel line
(SPLn+1).

[0214] Accordingly, the first node (N1) and the second
node (N2) of the driving transistor (DRT) are initialized into
the data voltage for threshold voltage sensing and the
reference voltage, respectively.

[0215] After the G interval, the switching transistor
(SWT) within the subpixel (SPn) arranged on the n” sub-
pixel line (SPLn) is turned off by the turned-off level voltage
of the n scan signal (SCANn) output from the n” gate line
(GLn) arranged on the n” subpixel line (SPLn).

[0216] At this time, the sensing transistor (SENT) within
the subpixel (SPn) arranged on the n” subpixel line (SPLn)
is also turned off by the turned-off level voltage of the n+1”
scan signal (SCANn+1) output from the n+1? gate line
(GLn+1) arranged on the n+1” subpixel line (SPLn+1).
[0217] Further, the G interval may include a step of
increasing the voltage of the second node (N2) of the driving
transistor (DRT) within the subpixel (SPn) arranged on the
n” subpixel line (SPLn) by turning off the initialization
switch (SPRE) of FIG. 4 and a step in which, when the
voltage of the second node (N2) of the driving transistor
(DRT) is saturated, the sampling switch (SAM) is turned on
and the sensing unit 410 senses the saturated voltage of the
second node (N2) of the driving transistor (DRT) through
the reference voltage line (RVL).

[0218] As described above, in the driving transistor (DRT)
threshold voltage compensation mode for the n” subpixel
line (SPLn), the turned-on level voltage interval of the n™
scan signal (SCANn) and the turned-on level voltage inter-
val of the n+1” scan signal (SCANn+1) may fully or
partially overlap each other.

[0219] According to such a driving scheme, the driving
transistor threshold voltage compensation may be provided
in the same way even under a particular gate line connection
structure according to embodiments provided herein.
[0220] FIGS. 19 and 20 are diagrams illustrating driving
of subpixels according to a driving transistor (DRT) mobility
compensation mode under the improved structure of the
organic light emitting display panel 110 according to one or
more embodiments.

[0221] Referring to FIG. 19, during an H interval corre-
sponding to the initialization step for the driving transistor
mobility compensation mode for compensating for the
threshold voltage through mobility sensing of the driving
transistor (DRT), the switching transistor (SWT) within the
subpixel (SPn) arranged on the n” subpixel line (SPLn) is
turned on by the turned-on level voltage of the n” scan
signal (SCANn) output from the n” gate line (GLn) arranged
on the n” subpixel line (SPLn).

[0222] Further, during the H interval, the sensing transis-
tor (SENT) within the subpixel (SPn) arranged on the n™
subpixel line (SPLn) is turned on by the turned-on level
voltage of the n+1? scan signal (SCANn+1) output from the
n+1? gate line (GLn+1) arranged on the n+1” subpixel line
(SPLn+1).

[0223] During the H interval corresponding to the initial-
ization step, the first node (N1) and the second node (N2) of
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the driving transistor (DRT) are initialized into the data
voltage for mobility sensing and the reference voltage,
respectively.

[0224] Thereafter, during an I interval (shown in FIG. 20),
the switching transistor (SWT) within the subpixel (SPn)
arranged on the n™ subpixel line (SPLn) is turned off by the
turned-off level voltage of the n” scan signal (SCAND)
output from the n” gate line (GLn) arranged on the n”
subpixel line (SPLn).

[0225] Accordingly, the first node (N1) of the driving
transistor (DRT) within the subpixel (SPn) arranged on the
n™ subpixel line (SPLn) is floated.

[0226] Further, during the I interval, the second node (N2)
of the driving transistor (DRT) within the subpixel (SPn)
arranged on the n™ subpixel line (SPLn) is floated by turning
off the initialization switch (SPRE) of FIG. 4.

[0227] In addition, during the I interval, when the first
node (N1) and the second node (N2) are floated and the
voltage of each of the first node (N1) and the second node
(N2) of the driving transistor (DRT) increases, after a
predetermined time, the sampling switch (SAM) is turned on
and the sensing unit 410 senses the voltage of the second
node (N2) of the driving transistor (DRT) through the
reference voltage line (RVL).

[0228] According to the above description, in the driving
transistor (DRT) mobility compensation mode for the n?
subpixel line (SPLn), while the n+1” scan signal (SCANn+
1) is owtput with the turned-on level voltage, the n” scan
signal (SCANn) may be output with the turned-on level
voltage and then output with the turned-off level voltage.
[0229] According to such a driving scheme, the driving
transistor mobility compensation may be provided in the
same way even under a particular gate line structure accord-
ing to embodiments provided herein.

[0230] According to the various embodiments provided by
the present disclosure, it is possible to provide the organic
light emitting display panel 110, the organic light emitting
display device 100, and methods of driving the organic light
emitting display device 100 having the subpixel structure
and the gate line structure in which the aperture ratio can
increase and image driving and various types of sensing
driving can be performed.

[0231] According to embodiments provided herein, it is
possible to provide the organic light emitting display panel
110, the organic light emitting display device 100, and
methods of driving the organic light emitting display device
100 having the subpixel structure and the gate line connec-
tion structure in which two types of scan transistors (SWT
and SENT) within each subpixel can be individually turned
on and off through one gate line on each subpixel line.
[0232] According to embodiments provided herein, it is
possible to provide the organic light emitting display panel
110, the organic light emitting display device 100, and
methods of driving the organic light emitting display device
100 that can sense degradation of the organic light emitting
diode within each subpixel through one gate line on each
subpixel line.

[0233] The above description and the accompanying
drawings provide examples of the technical idea of the
present disclosure for illustrative purposes only. Those hav-
ing ordinary knowledge in the technical field, to which the
present disclosure pertains, will appreciate that various
modifications and changes in form, such as combination,
separation, substitution, and change of a configuration, are
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possible without departing from the essential features of the
present disclosure. Therefore, the embodiments disclosed in
the present disclosure are intended to illustrate the scope of
the technical idea of the present disclosure, and the scope of
the present disclosure is not limited by the particular
embodiments described herein. The scope of the present
disclosure shall be construed on the basis of the accompa-
nying claims in such a manner that all of the technical ideas
included within the scope equivalent to the claims belong to
the present disclosure.

[0234] The various embodiments described above can be
combined to provide further embodiments. These and other
changes can be made to the embodiments in light of the
above-detailed description. In general, in the following
claims, the terms used should not be construed to limit the
claims to the specific embodiments disclosed in the speci-
fication and the claims, but should be construed to include
all possible embodiments along with the full scope of
equivalents to which such claims are entitled. Accordingly,
the claims are not limited by the disclosure.

What is claimed is:

1. An organic light emitting display device, comprising:

an organic light emitting display panel including a plu-

rality of subpixels, a plurality of data lines and a

plurality of gate lines, the subpixels being arranged into

rows and columns, each row of the subpixels corre-
sponding to a respective gate line and each column
corresponding to a respective data line;

a data driver for driving the plurality of data lines;

a gate driver for driving the plurality of gate lines; and

a controller for controlling the data driver and the gate

driver,

wherein each of the subpixels includes:

an organic light emitting diode,

a driving transistor for driving the organic light emit-
ting diode,

a switching transistor controlled by a scan signal
applied to a gate node of the switching transistor, the
switching transistor electrically connected between a
first node of the driving transistor and a respective
data line,

a sensing transistor controlled by a sensing signal
applied to a gate node of the sensing transistor, the
sensing transistor electrically connected between a
second node of the driving transistor and a reference
voltage line, and

a storage capacitor electrically connected between the
first node and the second node of the driving tran-
sistor,

wherein the plurality of gate lines are each arranged on a

respective subpixel row, and

an n+1? gate line arranged on an n+1” subpixel row is

connected in common to the gate node of the switching

transistor within each subpixel of the n+1” subpixel
row, and to the gate node of the sensing transistor
within each subpixel of an n” subpixel row.

2. The organic light emitting display device of claim 1,
wherein the gate node of the switching transistor within each
subpixel of the n subpixel row receives an n” scan signal
output through an n” gate line arranged on the n” subpixel
row, and the gate node of the sensing transistor within each
subpixel of the n™ subpixel row receives an n+1” scan signal
output through the n+1% gate line arranged on the n+1”
subpixel row as an n” sensing signal.

lth
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3. The organic light emitting display device of claim 2,
wherein, in an image driving mode for the n™ subpixel row,
a turned-on level voltage interval of the n™ scan signal and
a turned-on level voltage interval of the n+1% scan signal
partially overlap each other.

4. The organic light emitting display device of claim 2,
wherein, in an afterimage compensation mode for the n”
subpixel row, while the n™ scan signal is output with a
turned-on level voltage, the n+1? scan signal is changed into
and output with the turned-on level voltage, and then is
output with a turned-off level voltage, and, when the n” scan
signal is changed into and output with the turned-off level
voltage, the n+1? scan signal is output with the turned-on
level voltage.

5. The organic light emitting display device of claim 2,
wherein, in a driving transistor threshold voltage compen-
sation mode on the n” subpixel row, a turned-on level
voltage interval of the n™ scan signal and a turned-on level
voltage interval of the n+1” scan signal overlap each other.

6. The organic light emitting display device of claim 2,
wherein, in a driving transistor mobility compensation mode
on the n™ subpixel row, while the n+1? scan signal is output
with a turned-on level voltage, the n” scan signal is output
with the turned-on level voltage and then output with a
turned-off level voltage.

7. An organic light emitting display panel comprising:

a plurality of data lines for supplying a data voltage;

a plurality of gate lines for supplying a gate signal; and

a plurality of subpixels arranged in a matrix including

rows and columuns of subpixels, each of the plurality of
gate lines being arranged on a respective subpixel row,
wherein in each of the subpixels,

an organic light emitting diode, a driving transistor for

driving the organic light emitting diode, a switching
transistor controlled by a scan signal applied to a gate
node of the switching transistor and electrically con-
nected between a first node of the driving transistor and
a data line, a sensing transistor controlled by a sensing
signal applied to a gate node of the sensing transistor
and electrically connected between a second node of
the driving transistor and a reference voltage line, and
a storage capacitor electrically connected between the
first node and the second node of the driving transistor
are arranged,

wherein an n+1? gate line arranged on an n+1” subpixel

row is connected in common to the gate node of the
switching transistor within each subpixel in the n+1*
subpixel row and the gate node of the sensing transistor
within each subpixel in an n™ subpixel row.

8. The organic light emitting display panel of claim 7,
wherein the gate node of the switching transistor within each
subpixel in the n” subpixel row receives an n” scan signal
output through an n” gate line arranged in the n” subpixel
row, and the gate node of the sensing transistor within each
subpixel in the n” subpixel row receives an n+1” scan signal
output through the n+1” gate line arranged on the n+1”
subpixel row as an n” sensing signal.

9. The organic light emitting display panel of claim 8,
wherein, in an image driving mode for the n” subpixel row,
a turned-on level voltage interval of the n? scan signal and
a turned-on level voltage interval of the n+1” scan signal
partially overlap each other.

10. The organic light emitting display panel of claim 8,
wherein, in an afterimage compensation mode for the n”
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subpixel row, while the n™ scan signal is output with a
turned-on level voltage, the n+1% scan signal is changed into
and output with the turned-on level voltage, and then is
output with a turned-off level voltage, and, when the n? scan
signal is changed into and output with the turned-off' level
voltage, the n+1% scan signal is output with the turned-on
level voltage.

11. The organic light emitting display panel of claim 8,
wherein, in a driving transistor threshold voltage compen-
sation mode on the n” subpixel row, a tumed-on level
voltage interval of the n scan signal and a turned-on level
voltage interval of the n+1% scan signal overlap each other.

12. The organic light emitting display panel of claim 8,
wherein, in a driving transistor mobility compensation mode
on the n subpixel row, while the n+1? scan signal is output
with a turned-on level voltage, the n™ scan signal is output
with the turned-on level voltage and then output with a
turned-off level voltage.

13. An image driving method of an organic light emitting
display device in which a plurality of subpixels defined by
a plurality of data lines and a plurality of gate lines are
arranged, each of the subpixels including an organic light
emitting diode, a driving transistor for driving the organic
light emitting diode, a switching transistor controlled by a
scan signal applied to a gate node of the switching transistor
and electrically connected between a first node of the driving
transistor and the data line, a sensing transistor controlled by
a sensing signal applied to a gate node of the sensing
transistor and electrically connected between a second node
of the driving transistor and a reference voltage line, a
display panel on which a storage capacitor electrically
connected between the first node and the second node of the
driving transistor is arranged, a data driver for driving the
plurality of data lines, and a gate driver for driving the
plurality of gate lines, the image driving method comprising:

turning on the switching transistor within each subpixel

arranged on an n” subpixel line by providing a turned-
on level voltage of an n” scan signal output from an n”
gate line arranged on the n” subpixel line;
turning on the sensing transistor within each subpixel
arranged on the n” subpixel line by providing a turned-
on level voltage of an n+1? scan signal output from an
n+1? gate line arranged on an n+1” subpixel line; and

turning off the switching transistor within each subpixel
arranged on the n subpixel line by providing a turned-
off level voltage of the n™ scan signal output from the
n” gate line.

14. The image driving method of claim 13, wherein
turning on the sensing transistor within each subpixel
arranged on the n” subpixel line includes:

providing the turned-on level voltage of the n+1? scan

signal while the turned-on level voltage of the n scan
signal is provided.

15. The image driving method of claim 14, wherein
turning off the switching transistor within each subpixel
arranged on the n subpixel line includes:

providing the turmed-off level voltage of the n™ scan

signal while the turned-on level voltage of the n+1%
scan signal is provided.

16. An organic light emitting diode degradation sensing
driving method of an organic light emitting display device in
which a plurality of subpixels defined by a plurality of data
lines and a plurality of gate lines are arranged, each of the
subpixels including an organic light emitting diode, a driv-
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ing transistor for driving the organic light emitting diode, a
switching transistor controlled by a scan signal applied to a
gate node of the switching transistor and electrically con-
nected between a first node of the driving transistor and the
data line, a sensing transistor controlled by a sensing signal
applied to a gate node of the sensing transistor and electri-
cally connected between a second node of the driving
transistor and a reference voltage line, a display panel on
which a storage capacitor electrically connected between the
first node and the second node of the driving transistor is
arranged, a data driver for driving the plurality of data lines,
and a gate driver for driving the plurality of gate lines, the
organic light emitting diode degradation sensing driving
method comprising:

turning on the switching transistor within each subpixel
arranged on an n” subpixel line by providing a turned-
on level voltage of an n” scan signal output from an n”
gate line arranged on the n” subpixel line, and turning
on the sensing transistor within each subpixel arranged
on the n” subpixel line by providing a turned-on level
voltage of an n+1” scan signal output from an n+1%
gate line arranged on an n+1% subpixel line;
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turning off the sensing transistor within a subpixel
arranged on the n subpixel line by a turned-off level
voltage of the n+17 scan signal output from the n+1%
gate line; and

turning off the switching transistor within each subpixel

arranged on the n™ subpixel line by providing a turned-
off level voltage of the n™ scan signal output from the
n” gate line, and turning-on the sensing transistor
within the subpixel arranged on the n” subpixel line by
providing a turned-on level voltage of the n+1” scan
signal output from the n+1” gate line.

17. The organic light emitting diode degradation sensing
driving method of claim 16, wherein the turned-on level
voltage of the n” scan signal and the urned-on level voltage
of the n+1” scan signal are provided substantially simulta-
neously at a first timing.

18. The organic light emitting diode degradation sensing
driving method of claim 17, wherein the turned-off level
voltage of the n scan signal and the wrmed-on level voltage
of the n+1” scan signal are provided substantially simulta-
neously at a second timing,
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