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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of the Korean
Patent Application No. 10-2013-0114163 filed on Sep-
tember 25, 2013.
BACKGROUND

Field of the Disclosure

[0002] Embodiments of the present invention relate to
a flat panel display (FPD) device. More particularly, the
embodiments relate to an organic light emitting display
device including a thin film transistor (TFT).

Discussion of the Related Art

[0003] Because of advantages such as a thin profile,
lighting thereof and low power consumption, flat panel
display devices are widely used. In the flat panel display
devices, a liquid crystal display (LCD) device and an or-
ganic light emitting display device including a thin film
transistor (TFT) are good in resolution, color display, and
image quality, and thus are commercialized as display
devices for notebook computers, tablet computers, and
desktop computers. In particular, the organic light emit-
ting display device has a fast response time and low pow-
er consumption, and have no limitation in a viewing angle
because the organic light emitting display device is a self-
emitting light. Accordingly, the organic light emitting dis-
play device is attracting much attention as next genera-
tion FPD devices.

[0004] A general organic light emitting display device
includes a display panel including a plurality of pixels and
a panel driver that emits light from each of the plurality
of pixels. Here, the plurality of pixels are respectively
formed in a plurality of pixel areas defined by intersec-
tions between a plurality of data lines and a plurality of
gate lines.

[0005] Each of the plurality of pixels, as illustrated in
FIG. 1, includes a switching transistor Tsw, a driving tran-
sistor Tdr, a capacitor Cst, and an organic light emitting
element OLED.

[0006] The switching transistor Tsw is turned on ac-
cording to a gate signal GS supplied to a gate lines GL,
and supplies a data voltage Vdata, supplied to a data line
DL, to the driving transistor Tdr.

[0007] The driving transistor Tdr is turned on with the
data voltage Vdata supplied from the switching transistor
Tsw, and controls a data current loled flowing to the or-
ganic light emitting element OLED with a driving voltage
VDD.

[0008] The capacitor Cstis connected between a gate
and source of the driving transistor Tdr, stores a voltage
corresponding to the data voltage Vdata supplied to the
gate of the driving transistor Tdr, and turns on the driving
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transistor Tdr with the stored voltage.

[0009] The organic light emitting element OLED is
electrically connected between the source of the driving
transistor Tdr and a cathode electrode receiving a cath-
ode voltage VSS, and emits light with the data current
loled supplied from the driving transistor Tdr.

[0010] Each pixel of the general organic light emitting
display device controls a level of the data current loled,
which flows to the light emitting element OLED with the
driving voltage VDD, with a switching time of the driving
transistor Tdr based on the data voltage Vdata to emit
light from the light emitting element OLED, thereby dis-
playing an image.

[0011] However, in the general organic light emitting
display device, due to a non-uniformity of a manufactur-
ing process of a thin film transistor (TFT), a threshold
voltage "Vth" of each of the transistors Tdr and Tsw (par-
ticularly, the driving transistor Tdr) is shown differently
foreach pixel. Therefore, in the general organic light emit-
ting display device, the reliability of the TFT and display
panelis reduced due to the initial scattering or sequential
shift of a threshold voltage of the TFT included in each
pixel.

JP2009063607A describes an approach for compensat-
ing variations in the threshold voltage of a drive transistor
with a simple configuration.

US2013/050292A1 describes an OLED display device
which can sense a current of each pixel at high speed
by a simple structure in order to compensate for lumi-
nance non-uniformity and a pixel current sensing method
thereof.

US2013162617A1 describes an OLED displayed device
and method for sensing characteristic parameters of pixel
driving circuits.

SUMMARY

[0012] Accordingly, embodiments ofthe presentinven-
tion are directed to an organiclight emitting display device
that substantially obviates one or more problems due to
limitations and disadvantages of the related art.

[0013] An aspect of the present invention is directed
to provide an organic light emitting display device for en-
hancing the reliability of a thin film transistor.

[0014] In addition to the aforesaid objects of the
present invention, other features and advantages of the
embodiments of the present invention will be set forth in
part in the description below which follows and in part
will become apparent to those having ordinary skill in the
art upon examination of the following or may be learned
from practice of embodiments of the invention. These
and other advantages of embodiments of the invention
may be realized and attained by the structure particularly
pointed out in the written description and claims hereof
as well as the appended drawings.

[0015] To achieve these and other advantages and in
accordance with the purpose of the invention, as embod-
ied and broadly described herein, there is provided an
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organic light emitting display device including: a display
panel including a plurality of pixels, which are respective-
ly formed in a plurality of pixel areas defined by crossing
of a plurality of gate lines and a plurality of data lines, a
plurality of sensing lines, and a plurality of second gate
voltage lines connected to the plurality of pixels, wherein
each of the plurality of pixels includes at least one tran-
sistor including first and second gate electrodes which
overlap each other with a semiconductor layer therebe-
tween; a panel driver to drive the display panelin a display
mode or a sensing mode, to sense a threshold voltage
of the at least one transistor included in each of the plu-
rality of pixels through the plurality of sensing lines to
generate a sensing data in the sensing mode, and gen-
erate second gate voltage data based on the sensing
data of each pixel in the display mode; and a voltage
supply unit to generate a second gate electrode voltage
corresponding to the second gate voltage data supplied
from the panel driver, and apply the second gate elec-
trode voltage to the second gate electrode of the at least
one transistor, included in each pixel, through a corre-
sponding second gate voltage line, wherein the plurality
of second gate voltage lines are grouped into a plurality
of groups, and wherein the display panel further compris-
es a plurality of second gate voltage common lines con-
nected in common to a plurality of second gate voltage
lines included in each of the plurality of groups.

[0016] The panel driver may correct input data of each
pixel to correction data through data correction based on
the sensing data of each pixel, and display the correction
data in each pixel. The panel driver may detect a thresh-
old voltage shift of the at least one transistor from the
sensing data, and when the detected threshold voltage
shift of the at least one transistor deviates from a com-
pensation range based on the data correction, the panel
driver may generate the second gate voltage data.
[0017] It is to be understood that both the foregoing
general description and the following detailed description
of the present invention are exemplary and explanatory
and are intended to provide further explanation of the
invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this applica-
tion, illustrate embodiments of the invention and together
with the description serve to explain the principle of the
invention. In the drawings:

FIG. 1 is a diagram for describing a pixel structure
of a general organic light emitting display device;

FIG. 2 is a diagram for describing an organic light
emitting display device according to a first embodi-
ment of the present invention;
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FIG. 3 is a diagram for describing a structure of an
ith pixel of FIG. 2;

FIG. 4 is across-sectional view for describing a struc-
ture of a driving transistor of FIG. 3;

FIG.5is a diagram for describing a gate-source volt-
age characteristic based on an upper gate voltage,
in a transistor included in each pixel formed in a dis-
play panel of FIG. 2;

FIG. 6 is a diagram for describing a threshold voltage
shift based on the upper gate voltage, in the transis-
torincluded in each pixel formed in the display panel
of FIG. 2;

FIG. 7 is a diagram for describing restoration of a
threshold voltage shift of the transistor included in
each pixel formed in the display panel of FIG. 2

FIG. 8 is a diagram for describing a data driver of
FIG. 2;

FIG. 9 is a waveform diagram showing a driving
waveform in a sensing mode of an organic light emit-
ting display device according to an embodiment of
the present invention;

FIG. 10 is a waveform diagram showing a driving
waveform in a display mode of the organic light emit-
ting display device according to an embodiment of
the present invention;

FIG. 11 is a diagram for describing a pixel structure
in an organic light emitting display device according
to a second embodiment of the present invention;

FIG. 12 is a diagram for describing a pixel structure
in an organic light emitting display device according
to a third embodiment of the present invention;

FIG. 13 is a diagram for describing a modification
example of a plurality of upper gate voltage lines in
the organic light emitting display device according
to the first to third embodiments of the present in-
vention; and

FIG. 14 is a diagram for describing another modifi-
cation example of a plurality of upper gate voltage
lines in the organic light emitting display device ac-
cording to the first to third embodiments of the
present invention.

DETAILED DESCRIPTION OF THE ILLUSTRATED

EMBODIMENTS

[0019] Reference will now be made in detail to the ex-
emplary embodiments of the present invention, exam-
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ples of which are illustrated in the accompanying draw-
ings. Wherever possible, the same reference numbers
will be used throughout the drawings to refer to the same
or like parts.

[0020] The terms described in the specification should
be understood as follows.

[0021] As used herein, the singular forms "a", "an" and
"the" are intended to include the plural forms as well,
unless the context clearly indicates otherwise. The terms
"first" and "second" are for differentiating one element
from the other element, and these elements should not
be limited by these terms. It will be further understood
that the terms "comprises", "comprising,"”, "has", "hav-
ing", "includes" and/or "including", when used herein,
specify the presence of stated features, integers, steps,
operations, elements, and/or components, but do not
preclude the presence or addition of one or more other
features, integers, steps, operations, elements, compo-
nents, and/or groups thereof. The term "at least one"
should be understood as including any and all combina-
tions of one or more of the associated listed items. For
example, the meaning of "at least one of a first item, a
second item, and a third item" denotes the combination
of all items proposed from two or more of the first item,
the second item, and the third item as well as the first
item, the second item, or the third item. The term "on"
should be construed as including a case where one ele-
ment is formed at a top of another element and moreover
a case where a third element is disposed therebetween.
[0022] Hereinafter, an organiclightemitting display de-
vice according to embodiments of the present invention
will be described in detail with reference to the accom-
panying drawings.

[0023] FIG. 2 is a diagram for describing an organic
light emitting display device according to a first embodi-
ment of the present invention. FIG. 3 is a diagram for
describing a structure of an ith pixel of FIG. 2. FIG. 4 is
a cross-sectional view for describing a structure of a driv-
ing transistor of FIG. 3.

[0024] Referring to FIGS. 2 to 4, the organic light emit-
ting display device according to the first embodiment of
the presentinvention includes a display panel 100, apan-
el driver 200, and a voltage supply unit 300.

[0025] The display panel 100 includes a plurality of da-
ta lines DL1 to DLn, a plurality of gate lines GL1 to GLm,
a plurality of upper gate voltage lines TGL1 to TGLn (or
a plurality of second gate voltage lines), a plurality of
sensing lines SL1 to SLn, and a plurality of pixels P.
[0026] The plurality of data lines DL1 to DLn are ar-
ranged at certain intervals in the display panel 100. When
the display panel 100 operates in a display mode, each
of the plurality of data lines DL1 to DLn may be used to
supply a data voltage to a corresponding pixel P, and
when the display panel 100 operates in a sensing mode,
each of the plurality of data lines DL1 to DLn may be
used to supply a sensing data voltage to a corresponding
pixel P.

[0027] The plurality of gate lines GL1 to GLm are ar-
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ranged at certain intervals in the display panel 100 to
intersect the plurality of data lines DL1 to DLn. Here, each
of the plurality of gate lines GL1 to GLm may include first
and second gate signal lines GLa and GLb.

[0028] The plurality of upper gate voltage lines TGL1
to TGLm are arranged at certain intervals in the display
panel 100 so as to be parallel to the plurality of data lines
DL1 to DLn.

[0029] The plurality of sensing lines SL1 to SLn are
arranged at certain intervals in the display panel 100 so
as to be parallel to the plurality of data lines DL1 to DLn.
Whenthe display panel 100 operates in the display mode,
each of the plurality of sensing lines SL1 to SLn is used
to supply a reference voltage to a corresponding pixel P,
and when the display panel 100 operates in the sensing
mode, each of the plurality of sensing lines SL1 to SLn
is used to sense a characteristic change of a correspond-
ing pixel P.

[0030] Each of the plurality of pixels P may be one of
ared pixel, a green pixel, a blue pixel, and a white pixel.
One unit pixel displaying one image may include adjacent
red pixel, green pixel, blue pixel, and white pixel, or may
include adjacent red pixel, green pixel, and blue pixel
without being limited thereto.

[0031] The plurality of pixels P are respectively formed
in a plurality of intersection areas between the plurality
of data lines DL1 to DLn and the plurality of gate lines
GL1 to GLm, and emit light with a data current corre-
sponding to a difference in the voltage between a data
voltage Vdata supplied to each of the data lines DL1 to
DLn and a reference voltage Vref supplied to each of the
sensing lines SL1 to SLn according to first and second
gate signals GSa and GSb supplied to each of the gate
lines GL1 to GLm, thereby displaying an image. To this
end, each of the pixels P includes an organic light emitting
element OLED and a pixel circuit PC.

[0032] The organic light emitting element OLED emits
light with a data current loled supplied to the pixel circuit
PC to emit light of luminance corresponding to the data
current. To this end, the organic light emitting element
OLED includes ananode electrode connected to the pixel
circuit PC, an organic layer (not shown) formed on the
anode electrode, and a cathode electrode CE which is
formed on the organic layer and receives a cathode volt-
age VSS. Here, the organic layer may be formed to have
a structure of a hole transport layer/organic emission lay-
er/electron transportlayer or a structure of a hole injection
layer/hole transport layer/organic emission layer/elec-
tron transport layer/electron injection layer. Furthermore,
the organic layer may further include a function layer for
enhancing the emission efficiency and/or service life of
the organic emission layer.

[0033] The pixel circuit PC includes a first switching
transistor T1, a second switching transistor T2, a driving
transistor Tdr, and a capacitor Cst.

[0034] The first switching transistor T1 includes a gate
electrode connected to a first gate signal line GLa, a
source electrode connected to an adjacent data line DLi,
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and a drain electrode connected to a first node n1 that
is a gate electrode of the driving transistor Tdr. The first
switching transistor T1 supplies the data voltage Vdata,
which is supplied to the data line DLi, to the first node n1
(i.e., the gate electrode of the driving transistor Tdr) ac-
cording to a gate signal supplied to the first gate signal
line GLa.

[0035] The second switching transistor T2 includes a
gate electrode connected to a second gate signal line
GLb, a drain electrode connected to a second node n2
that is a source electrode of the driving transistor Tdr,
and a source electrode connected to an adjacent sensing
line SLi. The second switching transistor T2 is turned on
according to the gate signal supplied to the second gate
signal line GLb, and connects the sensing line SLi to the
second node n2 (i.e., the source electrode of the driving
transistor Tdr). In the sensing mode, the second switch-
ing transistor T2 connects the second node n2 of a cor-
responding pixel P to the sensing line SLi, thereby allow-
ing a current, flowing in the corresponding pixel P, to flow
to the sensing line SLi.

[0036] The storage capacitor Cstincludes firstand sec-
ond electrodes connected between the gate electrode
and source electrode of the driving transistor Tdr, name-
ly, the first and second electrodes connected between
the first and second nodes n1 and n2. The storage ca-
pacitor Cst is charged with a difference voltage between
voltages respectively supplied to the first and second
nodes n1 and n2, and turns on the driving transistor Tdr
with the charged voltage.

[0037] The driving transistor Tdr is turned on with the
voltage of the storage capacitor Cst, and controls an
amount of current that flows from a driving voltage VDD
line to the organic light emitting element OLED. To this
end, the driving transistor Tdr includes a lower gate elec-
trode 111 (or a first gate electrode), a gate insulating
layer 112, a semiconductor layer 113, a source electrode
114, a drain electrode 115, a protective layer 116, and
anupper gate electrode 117 (or asecond gate electrode).
[0038] The lower gate electrode 111 is formed on a
transistor array substrate 110 of the display panel 100,
and is connected in common to the first node n1 (i.e., the
drain electrode of the first switching transistor T1) and a
first electrode of the storage capacitor Cst.

[0039] The gate insulating layer 112 is formed on the
lower substrate 110 so as to cover the lower gate elec-
trode 111.

[0040] The semiconductor layer 113 is formed on the
gate insulating layer 112 so as to overlap the lower gate
electrode 111. The semiconductor layer 113 may be
formed of amorphous silicon (a-Si), polycrystalline silicon
(poly-Si), oxide, or an organic material. Here, the oxide
semiconductor layer 113 may be formed of oxide such
as zinc oxide, tin oxide, Ga-In-Zn oxide, In-Zn oxide, or
In-Sn oxide, or may be formed of oxide in which ions of
Al, Ni, Cu, Ta, Mo, Zr, V, Hf, or Tiare doped on the oxide.
[0041] The source electrode 114 is formed at one side
of the semiconductor layer 113 overlapping the lower
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gate electrode 111, and is connected in common to the
second node n2 (i.e., the drain electrode of the second
switching transistor T2 and a second electrode of the
storage capacitor Cst) and an anode electrode of the
organic light emitting element OLED.

[0042] The drain electrode 115 is formed at the other
side of the semiconductor layer 113 overlapping the low-
er gate electrode 111 so as to be separated from the
source electrode 114, and is connected to the driving
voltage VDD line.

[0043] The protective layer 116 is formed on the tran-
sistor array substrate 110 so as to cover the semicon-
ductor layer 113, the source electrode 114, and the drain
electrode 115.

[0044] The uppergate electrode 117 (Tdr_tg) is formed
on the protective layer 116 so as to overlap all or a portion
of the lower gate electrode 111, and is connected to an
adjacent upper gate voltage line TGLi. An upper gate
voltage Vtg (or a second gate electrode voltage) is sup-
plied from the upper gate voltage line TGLi to the upper
gate electrode 117 (Tdr_tg).

[0045] A threshold voltage Vth of the driving transistor
Tdr is shifted according to a voltage applied to the lower
gate electrode 111 and the upper gate electrode 117
(Tdr_tg) which are formed to overlap each other with the
semiconductor layer 113 therebetween. In detail, as seen
in FIGS. 5 and 6, the driving transistor Tdr including the
upper gate electrode 117 (Tdr_tg) has a characteristic in
which a gate-source voltage Vgs becomes lower as a
voltage level of the upper gate voltage Vtg becomes high-
er, and the threshold voltage Vth of the driving transistor
Tdr has a characteristic which becomes lower as a level
of the upper gate voltage Vtg becomes higher. Therefore,
the threshold voltage Vth of the driving transistor Tdr is
shifted to have a negative correlation with the upper gate
voltage Vtg supplied to the upper gate electrode 117
(Tdr_tg).

[0046] The panel driver 200 drives the display panel
100 in the sensing mode or the display mode. In the sens-
ing mode, the panel driver 200 senses, through each of
the plurality of sensing lines SL1 to SLn, the threshold
voltage of the driving transistor Tdr included in each pixel
P to generate sensing data Sdata, and corrects input
data RGB of each pixel P on the basis of the sensing
data Sdata to display the corrected data in each pixel P.
Inthe display mode, the panel driver 200 generates upper
gate voltage data Tdata (or second gate voltage data)
for restoring the threshold voltage of the driving transistor
Tdr (included in each pixel P) to a normal compensation
range, based on the sensing data Sdata, and supplies
the upper gate voltage data Tdata to the voltage supply
unit 300. To this end, the panel driver 200 includes a
timing controller 210, a gate driver 220, and a data driver
230.

[0047] The timing controller 210 operates the gate driv-
er 220 and the data driver 230 in the display mode. At
an external compensation time, the timing controller 210
operates the gate driver 220 and the data driver 230 in
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the sensing mode. Here, in performing inspection before
a finished organic light emitting display device is re-
leased, the sensing mode may be performed when the
display panel is initially driven, when the display panel
100 is driven for a long time and then is ended, or in a
blank period of a frame which is set in real time or peri-
odically.

[0048] In the display mode, the timing controller 210
corrects data based on the sensing data Sdata of each
pixel P stored in a memory (not shown) to correct input
data RGB, which are input from a system body (not
shown) or agraphics card (not shown), to correction data.
The timing controller 210 aligns the correction data so
as to be suitable for driving of the display panel 100, and
supplies the aligned data to the data driver 230. The tim-
ing controller 210 generates a data control signal DCS
and a gate control signal GCS, which are based on the
display mode, by using a timing synch signal TSS input
thereto to operate the gate driver 220 and the data driver
230 in the display mode.

[0049] In the display mode, the timing controller 210
generates the upper gate voltage data Tdata for restoring
the threshold voltage of the driving transistor Tdr (includ-
ed in each pixel P) to the normal compensation range,
based on the sensing data Sdata of each pixel P stored
in a memory (not shown), and supplies the upper gate
voltage data Tdata to the voltage supply unit 300. In this
case, the timing controller 210 generates the upper gate
voltage data Tdata for separately setting the upper gate
voltage Vtg which is to be supplied to each of the upper
gate voltage lines TGL1 to TGLn, based on the sensing
data Sdata of each pixel P connected to a corresponding
upper gate voltage line.

[0050] In detail, a threshold voltage shift of the driving
transistor Tdr included in each pixel P may be compen-
sated for by correcting data based on the sensing data
Sdata of each pixel P, but when the threshold voltage
shift is equal to or greater than a certain voltage, the
threshold voltage shift cannot be compensated for
through data correction. Therefore, as illustrated in FIG.
7, the timing controller 210 detects threshold voltages
Vth’and Vth" of the driving transistor Tdrincluded in each
pixel P on the basis of the sensing data Sdata of each
pixel P, and generates the upper gate voltage data Tdata
for restoring a corresponding threshold voltage to a
threshold voltage, which is within the normal compensa-
tion range, according to a certain algorithm based on the
threshold voltages Vth’ and Vth" which deviate from the
normal compensation range among the detected thresh-
old voltages Vth’ and Vth". For example, the timing con-
troller 210 may detect the threshold voltages Vth' and
Vth"of the driving transistors Tdr respectively connected
to the plurality of upper gate voltage lines TGL1 to TGLn
on the basis of the sensing data Sdata of each pixel P,
and generate the upper gate voltage data Tdata for re-
storing a corresponding threshold voltage to a threshold
voltage, based on one (or an average value) of pieces
of sensing data Sdata corresponding to the threshold
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voltages Vth’ and Vth"which deviate from the normal
compensation range among the detected threshold volt-
ages Vth’ and Vth".

[0051] In the sensing mode, the timing controller 210
generates sensing input data, and supplies the sensing
input data to the data driver 230. The timing controller
210 generates a data control signal DCS and a gate con-
trol signal GCS, which are based on the sensing mode,
to drive the gate driver 220 and the data driver 230 in the
sensing mode. In the sensing mode, the timing controller
210 stores the sensing data Sdata of each pixel P, sup-
plied from the data driver 230, in the memory.

[0052] The gate driver 220 sequentially generates the
first and second gate signals GSa and GSb according to
the gate control signal GCS supplied from the timing con-
troller 210, and sequentially supplies the first and second
gate signals GSa and GSb to the first and second gate
signal lines GLa and GLb of each of the plurality of gate
lines GL1to GLm, respectively. The gate driver 220 may
include a shift register that sequentially generates the
first and second gate signals GSa and GSb. The shift
register may be provided as a semiconductor chip type,
or may be built into a non-display area of one side or non-
display areas of both sides of the transistor array sub-
strate of the display panel 100 simultaneously witha TFT
manufacturing process of forming each pixel P. Here, the
gate driver 220 may include a plurality of gate driving
integrated circuits (ICs) (not shown), which are each
formed as a semiconductor chip type, and a plurality of
gate flexible films (not shown) on which the plurality of
gate driving ICs are respectively mounted. The plurality
of gate flexible films may be adhered to a gate pad part
which is provided on the transistor array substrate of the
display panel 100, and thus, the plurality of gate driving
ICs may be connected to the plurality of gate lines GL1
to GLm through a corresponding gate flexible film and
the gate pad part.

[0053] The data driver 230 converts input display data
DATA into analog data voltages Vdata in response to a
control of the timing controller 210 based on the display
mode to respectively supply the analog data voltages to
the data lines DL1 to DLn, and simultaneously supplies
the reference voltage Vref to the sensing lines SL1 to
SLn. Also, the data driver 230 senses the threshold volt-
age Vth of the driving transistor included in each pixel P
in response to a control of the timing controller 210 based
on the sensing mode to generate the sensing data Sdata,
and supplies the sensing data Sdata to the timing con-
troller 210. To this end, as illustrated in FIG. 8, the data
driver 230 includes a data voltage supply unit 232, a
switching unit 234, and a sensing data generator 236.
[0054] The data voltage supply unit 232 converts dis-
play data DATA, supplied from the timing controller 210,
into a data voltage Vdata, and supplies the data voltage
Vdata to the data line DLi. In the sensing mode, the data
voltage supply unit 232 converts sensing input data, sup-
plied from the timing controller 210, into a sensing data
voltage Vdata, and supplies the sensing data voltage
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Vdata to the data line DLi. To this end, the data voltage
supply unit 232 includes a shift register that generates a
sampling signal on the basis of a data start signal and a
data shift signal, a latch that latches the input data DATA
supplied from the timing controller 210 according to the
sampling signal, a grayscale voltage generator that gen-
erates a plurality of grayscale voltages by using a plurality
of reference gamma voltages, a digital-to-analog con-
verter (DAC) that selects and outputs a grayscale volt-
age, corresponding to the latched data among the plu-
rality of grayscale voltages, as a data voltage Vdata, and
an output unit that outputs the data voltage Vdata ac-
cording to a data output signal included in the data control
signal DCS.

[0055] Inthe display mode, the switching unit 234 sup-
plies the reference voltage Vref to the sensing line SLi
according to a control of the timing controller 210. In the
sensing mode, the switching unit 234 supplies a pre-
charging voltage Vpre to the sensing line SLi according
to a control of the timing controller 210, floats the sensing
line SLi, and connects the sensing line SLi to the sensing
data generator 236. For example, the switching unit 236
may be configured with a de-multiplexer.

[0056] In the sensing mode, the sensing data genera-
tor 236 is connected to the sensing line SLi by the switch-
ing unit 234, senses a voltage charged into the sensing
line SLi, and converts the sensed voltage into digital
sensing data Sdata to supply the digital sensing data
Sdata to the timing controller 210.

[0057] The data driver 230 may include a plurality of
data driving ICs 230-1, in which the data voltage supply
unit 232, the switching unit 234, and the sensing data
generator 236 are integrated into one semiconductor
chip, and a plurality of data flexible films (not shown) on
which the plurality of data driving ICs are respectively
mounted. The plurality of data flexible films may be ad-
hered to a data pad part which is provided on the tran-
sistor array substrate of the display panel 100, and thus,
the plurality of data driving ICs 230-1 may be connected
to the plurality of data lines DL1 to DLn through a corre-
sponding data flexible film and the data pad part.
[0058] Referring againto FIGS. 2 to 4, the voltage sup-
ply unit 300 generates the upper gate voltage Vtg corre-
sponding to the upper gate voltage data Tdata supplied
from the timing controller 210, and supplies the upper
gate voltage Vtg to each of the upper gate voltage lines
TGL1 to TGLn. Therefore, the upper gate voltage Vtg is
applied to the upper gate electrode Tdr_tg of the driving
transistor Tdr of a corresponding pixel P through a cor-
responding upper gate voltage line, and thus, the thresh-
old voltage Vth of the driving transistor Tdr is shifted to
have a negative correlation with the upper gate voltage
Vtg, whereby the threshold voltage is restored to the nor-
mal compensation range.

[0059] According to an embodiment of the present in-
vention, the voltage supply unit 300 may be connected
to the plurality of upper gate voltage lines TGL1 to TGLn
through the data flexible film of the data driver 230.

10

15

20

25

30

35

40

45

50

55

[0060] According to another embodiment of the
present invention, the voltage supply unit 300 may be
connected to the plurality of upper gate voltage lines
TGL1 to TGLn through the gate flexible film of the gate
driver 220.

[0061] According to another embodiment of the
present invention, the voltage supply unit 300 may be
connected to the plurality of upper gate voltage lines
TGL1 to TGLn through at least one voltage supply film
(not shown) adhered to an upper gate voltage pad part
(not shown) which is provided on the transistor array sub-
strate of the display panel 100. In this case, the voltage
supply film (not shown) may be adhered to the upper
gate voltage pad part (not shown) which is provided on
the transistor array substrate of the display panel 100 to
which the data flexible film of the data driver 230 is not
adhered.

[0062] FIG.9 is awaveform diagram showing a driving
waveform in a sensing mode of an organic light emitting
display device according to an embodiment of the
present invention.

[0063] Driving of a pixel P connected to a ith gate line
GLi in the sensing mode will be described with reference
to FIGS. 2, 8 and 9. In the sensing mode, the pixel P
connected to the ith gate line GLi is driven in a precharg-
ing period SM_t1, a charging period SM_t2, and a sens-
ing period SM_t3.

[0064] In the precharging period SM_t1, the first and
second gate signals GSa and GSb having a gate-on volt-
age level are respectively supplied to the first and second
gate signal lines GLa and GLb of the ith gate line GLi
according to driving of the gate driver 220, a sensing data
voltage Vdata_sen is supplied to an ith data line DLi ac-
cording to driving of the data driver 230, and simultane-
ously, a precharging voltage Vpre is supplied to an ith
sensing line SLi. Therefore, the first and second switch-
ing transistors T1 and T2 of an ith pixel P are respectively
turned on by the first and second gate signals GSa and
GSb, and thus, the sensing data voltage Vdata_sen is
supplied to the first node n1, and the precharging voltage
Vpre is supplied to the second node n2. Therefore, in the
precharging period SM_t1, the capacitor Cst is pre-
charged with a difference voltage "Vdata_sen - Vpre" be-
tween the sensing data voltage Vdata_sen and the pre-
charging voltage Vpre.

[0065] Subsequently, in the charging period SM_t2,
the first and second gate signals GSa and GSb having
the gate-on voltage level are respectively supplied to the
first and second gate signal lines GLa and GLb of the ith
gate line GLi according to driving of the gate driver 220,
a sensing data voltage Vdata_sen is continuously sup-
plied to an ith data line DLi according to driving of the
data driver 230, and the ith sensing line SLi is floated by
the switching unit 234 of the data driver 230. Therefore,
in the charging period SM_t2, the driving transistor Tdr
is turned on by the sensing data voltage Vdata_sen, and
the ith sensing line SLi in a floated state is charged with
a voltage corresponding to a current loled flowing in the
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turned-on driving transistor Tdr. At this time, a voltage
corresponding to the threshold voltage Vth of the driving
transistor Tdr is charged into the ith sensing line SLi.
[0066] Subsequently, inthe sensing period SM_t3, the
first gate signal GSa having a gate-off voltage level is
supplied to the first gate signal line GLa of the ith gate
line GLi according to driving of the gate driver 220, and
the second gate signal GSb supplied to the second gate
signal line GLb is maintained at the gate-on voltage level.
Simultaneously, the ith sensing line SLi which is floated
is connected to the sensing data generator 236 through
the second switching unit 234 of the data driver 230.
Therefore, in the sensing period SM_t3, the sensing data
generator 236 senses a voltage charged into the ith sens-
ing line SLi, converts the sensed voltage (i.e., a voltage
corresponding to the threshold voltage of the driving tran-
sistor Tdr) into digital sensing data Sdata, and supplies
the digital sensing data Sdata to the timing controller 210.
[0067] FIG. 10is a waveform diagram showing a driv-
ing waveform in a display mode of the organic light emit-
ting display device according to an embodiment of the
present invention.

[0068] Driving of anith pixel P connected to the ith gate
line GLi in the display mode will be described with refer-
ence to FIGS. 2, 8 and 10.

[0069] First, the timing controller 210 corrects input da-
ta RGB on the basis of sensing data Sdata of each pixel
P which is sensed in the sensing mode and is stored in
the memory. Also, the timing controller detects the
threshold voltage of the driving transistor Tdr included in
the ith pixel P on the basis of the sensing data Sdata of
the ith pixel P, and when the detected threshold voltage
ofthedriving transistor Tdr deviates from the normal com-
pensation range, the timing controller 210 generates up-
per gate voltage data Tdata for restoring the threshold
voltage of the driving transistor to a threshold voltage
which is within the normal compensation range, and sup-
plies the upper gate voltage data Tdata to the voltage
supply unit 300. The voltage supply 300 generates an
upper gate voltage Vtg corresponding to the upper gate
voltage data Tdata, and supplies the upper gate voltage
Vtg to an ith upper gate voltage line TGLi. In addition,
the timing controller 210 controls the gate driver 220 and
the data driver 230 in the display mode, and drives each
pixel P in a data charging period DM_t1 and an emission
period DM_t2.

[0070] Inthe data charging period DM_t1, the first and
second gate signals GSa and GSb having the gate-on
voltage level are respectively supplied to the first and
second gate signal lines GLa and GLb of the ith gate line
GLi according to driving of the gate driver 220, a display
data voltage Vdata is supplied to an ith data line DLi ac-
cording to driving of the data driver 230, and simultane-
ously, the reference voltage Vref is supplied to an ith
sensing line SLi. Therefore, the first and second switch-
ing transistors T1and T2 of an ith pixel P are respectively
turned on by the first and second gate signals GSa and
GSb, and thus, the display data voltage Vdatais supplied
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to the first node n1, and the reference voltage Vref is
supplied to the second node n2. Therefore, in the data
charging period DM_t1, the capacitor Cst is charged with
a difference voltage "Vdata - Vref' between the display
data voltage Vdata and the reference voltage Vref.
[0071] Subsequently, in the emission period DM_t2,
the first and second gate signals GSa and GSb having
the gate-off voltage level are respectively supplied to the
first and second gate signal lines GLa and GLb of the ith
gate line GLi according to driving of the gate driver 220.
Therefore, in the emission period DM_t2, the first and
second switching transistors T1 and T2 of an ith pixel P
are respectively turned off by the first and second gate
signals GSa and GSb having the gate-off voltage level,
and thus, the driving transistor Tdr is turned on by a volt-
age charged into the capacitor Cst. At this time, in the
emission period DM_t2, as seen in FIGS. 5 to 7, the
threshold voltage Vth of the turned-on driving transistor
Tdr is controlled by the upper gate voltage Vtg applied
to the upper gate electrode Tdr_tg, and is shifted to the
normal compensation range. Therefore, the turned-on
driving transistor Tdr supplies a data current loled, which
is determined based on the difference voltage "Vdata -
Vref between the display data voltage Vdata and the
reference voltage Vref, to the organic light emitting ele-
ment OLED, thereby allowing the organic light emitting
element OLED to emit light in proportion to the data cur-
rent loled which flows from the driving voltage VDD line
to acathode electrode CE. Thatis, in the emission period
DM_t2, when the first and second switching transistors
T1 and T2 are turned off, a current flows in the driving
transistor Tdr, and the organic light emitting element
OLED starts to emit light in proportion to the current,
whereby a voltage of the second node n2 increases. A
voltage of the first node n1 increases by the voltage of
the second node n2 which is increased by the capacitor
Cst, and thus, a gate-source voltage Vgs of the driving
transistor Tdr is continuously held by a voltage of the
capacitor Cst, thereby allowing the organic light emitting
element OLED to continuously emit light until a next data
charging period DM_t1.

[0072] The organic light emitting display device ac-
cording to the first embodiment of the present invention
applies the upper gate voltage Vtg to the upper gate elec-
trode Tdr_tg of the driving transistor Tdr of each pixel P
to restore a threshold voltage shift of the driving transistor
Tdr of each pixel P to the normal compensation range,
thereby enhancing a reliability of the driving transistor
Tdr included in each pixel P and the display panel 100.
[0073] FIG. 11is adiagram for describing a pixel struc-
ture in an organic light emitting display device according
to a second embodiment of the present invention. The
pixel structure is implemented by changing a structure
of each of the first and second switching transistors T1
and T2. Hereinafter, only elements which differ from the
above-described elements will be described.

[0074] First, a driving transistor Tdr included in each
of a plurality of pixels P includes a gate electrode, a
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source electrode, and a drain electrode.

[0075] A firstswitching transistor T1, similar to the driv-
ing transistor Tdr of FIG. 4, includes a lower gate elec-
trode 111 and an upper gate electrode 117 (T1_tg) which
overlap each other with a semiconductor layer 113 ther-
ebetween. Here, the lower gate electrode 111 is connect-
ed to a first gate signal line GLa adjacent thereto, and
the upper gate electrode 117 (T1_tg) is connected to an
upper gate voltage line TGLi adjacent thereto. Similar to
the driving transistor Tdr, a threshold voltage of the first
switching transistor T1 is shifted to have a negative cor-
relation with an upper gate voltage Vig supplied to the
upper gate electrode 117 (T1_tg).

[0076] A second switching transistor T2, similar to the
driving transistor Tdr of FIG. 4, includes a lower gate
electrode 111 and an upper gate electrode 117 (T2_tg)
which overlap each other with a semiconductor layer 113
therebetween. Here, the lower gate electrode 111 is con-
nected to a second gate signal line GLb adjacent thereto,
and the upper gate electrode 117 (T2_tg) is connected
in common to an upper gate voltage line TGLi adjacent
thereto and the upper gate electrode 117 (T1_tg) of the
first switching transistor T1. A threshold voltage of the
second switching transistor T2 is shifted to have a neg-
ative correlation with the upper gate voltage Vig supplied
to the upper gate electrode 117 (T2_tg).

[0077] The upper gate voltage Vig is supplied in com-
mon to each of the upper gate electrode 117 (T1_tg,
T2_tg) of the first and second switching transistor T1 and
T2, the upper gate voltage Vtg may be generated from
sensing data Sdata, corresponding to the threshold volt-
age of the driving transistor Tdr which is sensed in the
sensing mode, or sensing data Sdata corresponding to
a threshold voltage of the second switching transistor T2.
Here, the sensing data Sdata corresponding to the
threshold voltage of the driving transistor Tdr may be
generated by the sensing mode described above with
common reference to FIG. 9. The sensing data Sdata
corresponding to the threshold voltage of the second
switching transistor T2 may be generated by a sensing
mode which allows the second switching transistor T2 to
operate as a source follower. In this case, the first and
second switching transistors T1 and T2 are formed ad-
jacent to each other according to a process of manufac-
turing a TFT, and thus have similar threshold voltage
characteristics. Therefore, in the organic light emitting
display device according to the second embodiment of
the present invention, threshold voltages of the first and
second switching transistors T1 and T2 may be controlled
based on the sensing data Sdata corresponding to the
threshold voltage of the second switching transistor T2.
[0078] The organic light emitting display device ac-
cording to the second embodiment of the present inven-
tion applies the upper gate voltage Vtg to the upper gate
electrodes 117 (T1_tg) and (T2_tg) of the firstand second
switching transistors T1 and T2 of each pixel P to restore
a threshold voltage shift of each of the first and second
switching transistors T1 and T2 of each pixel P to the
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normal compensation range, thereby enhancing a relia-
bility of the first and second switching transistors T1 and
T2 included in each pixel P and the display panel 100.
[0079] FIG. 12is adiagram for describing a pixel struc-
ture in an organic light emitting display device according
to a third embodiment of the present invention. The pixel
structure is implemented by combining the pixel structure
of the organic light emitting display device according to
the first embodiment of the present invention and the
pixel structure of the organic light emitting display device
according to the second embodiment of the present in-
vention. Hereinafter, only elements which differ from the
above-described elements will be described.

[0080] First, a driving transistor Tdr included in each
of a plurality of pixels P is configured similar to the driving
transistor Tdr of FIG. 4, and thus, its detailed description
is not repeated. Frist and second switching transistors
T1 and T2 included in each pixel P are configured similar
to those of FIG. 11, and thus, their detailed descriptions
are not repeated.

[0081] Respective upper gate electrodes Tdr_tg,
T1_tg and T2_tg of the driving transistor Tdr and firstand
second switching transistors T1 and T2 of each pixel P
are connected to an upper gate voltage line TGLi adja-
cent thereto in common. An upper gate voltage Vtg ap-
plied to the upper gate voltage line TGLi may be gener-
ated based on sensing data Sdata corresponding to a
threshold voltage of the driving transistor Tdr which is
sensed in the sensing mode.

[0082] In FIG. 12, it is illustrated that the respective
upper gate electrodes Tdr_tg, T1_tg and T2_tg of the
driving transistor Tdr and first and second switching tran-
sistors T1 and T2 of each pixel P are connected to an
upper gate voltage line TGLiadjacenttheretoin common,
but the present embodiment is not limited thereto. The
upper gate voltage Vtg may be separately applied to the
respective upper gate electrodes Tdr_tg, T1_tg and
T2_tg of the driving transistor Tdr and first and second
switching transistors T1 and T2 through a separate upper
gate voltage line.

[0083] The organic light emitting display device ac-
cording to the third embodiment of the present invention
applies, in common or separately, the upper gate voltage
Vtg to respective upper gate electrodes Tdr_tg, T1_tg
and T2_tg of the driving transistor Tdr and first and sec-
ond switching transistors T1 and T2 of each pixel P to
restore a threshold voltage shift of each of the transistors
T1, T2 and Tdr of each pixel P to the normal compensa-
tion range, thereby enhancing a reliability of the transis-
tors T 1, T2 and Tdr included in each pixel P and the
display panel 100.

[0084] FIG. 13 is a diagram for describing a modifica-
tion example of a plurality of upper gate voltage lines in
the organic light emitting display device according to the
first to third embodiments of the present invention. Here-
inafter, only elements which differ from the above-de-
scribed elements will be described.

[0085] The plurality of upper gate voltage lines TGL1



17 EP 2 854 124 B1 18

to TGLn are formed in parallel with the plurality of data
lines DL1to DLn, and are grouped into a plurality of upper
gate voltage line groups TGLG-1 to TGLG-k (or a plurality
of second gate electrode groups). To this end, a plurality
of upper gate common lines TGCL-1 to TGCL-k (or a
plurality of second gate voltage common lines) are
formed in an upper and/or lower non-display area(s) of
the display panel 100.

[0086] The plurality of upper gate voltage lines includ-
edineach ofthe plurality of upper gate voltage line groups
TGLG-1to TGLG-k are connected to the plurality of upper
gate common lines TGCL-1 to TGCL-k in common. The
upper gate voltage Vtgis supplied from the voltage supply
unit 300 to the plurality of upper gate common lines
TGCL-1 to TGCL-k.

[0087] In order for the upper gate voltage Vig to be
easily applied to the upper gate common lines TGCL-1
to TGCL-k, the number of the upper gate common lines
TGCL-1 to TGCL-k may be the same as the number of
the data driving ICs 230-1 configuring the data driver 230.
[0088] The timing controller 210 may generate the up-
per gate voltage data Tdata on the basis of an average
value of pieces of sensing data Sdata about pixels P in-
cluded in each of the plurality of upper gate voltage line
groups TGLG-1 to TGLG-k, but the present embodiment
is not limited thereto. Various algorithms for restoring a
threshold voltage shift of each of transistors included in
pixels P connected to the upper gate common lines
TGCL-1 to TGCL-k may be applied.

[0089] FIG. 14 is a diagram for describing another
modification example of a plurality of upper gate voltage
lines in the organic light emitting display device according
to the first to third embodiments of the present invention.
Hereinafter, only elements which differ from the above-
described elements will be described.

[0090] The plurality of upper gate voltage lines TGL1
to TGLm are formed in parallel with the plurality of gate
lines GL1 to GLm, and are grouped into a plurality of
upper gate voltage line groups TGLG-1 to TGLG-j. To
this end, a plurality of upper gate common lines TGCL-
1to TGCL-j are formed in the left and/or right non-display
area(s) of the display panel 100.

[0091] The plurality of upper gate voltage lines includ-
edineach ofthe plurality of upper gate voltage line groups
TGLG-1 to TGLG-+j are connected to the plurality of upper
gate common lines TGCL-1 to TGCL-j in common. The
upper gate voltage Vtgis supplied from the voltage supply
unit 300 to the plurality of upper gate common lines
TGCL-1 to TGCL-j.

[0092] In order for the upper gate voltage Vig to be
easily applied to the upper gate common lines TGCL-1
to TGCL-j, the number of the upper gate common lines
TGCL-1 to TGCL-j may be the same as the number of
the gate driving ICs configuring the gate driver 220.
[0093] Hereinabove, ithasbeen described thatthe tim-
ing controller 210 generates the gate voltage data Tdata
for restoring the threshold voltage of the driving transistor
Tdr, which deviates from the normal compensation
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range, to the normal compensation range on the basis
of the sensing data Sdata of each pixel P, but the present
embodiment is not limited thereto. The timing controller
210 may generate the gate voltage data Tdata for restor-
ing the threshold voltage of the driving transistor Tdr to
an initial state on the basis of the sensing data Sdata of
each pixel P.

[0094] Moreover, it has been described above that
each of the transistors T1, T2 and Tdr of each pixel is
formed of an N-type TFT, but the present embodiment
is not limited thereto. For example, each of the transistors
T1, T2 and Tdr of each pixel may be formed of a P-type
TFT. Also, it has been described above that the pixel
circuit PC of each pixel includes the first and second
switching transistors T1 and T2 and the driving transistor
Tdr, but the present embodiment is not limited thereto.
For example, the pixel circuit PC of each pixel may in-
clude one or more capacitors and three or more transis-
tors which sense a threshold voltage of the transistor
included in each pixel in an external sensing mode.
[0095] Asdescribed above,inthe organiclight emitting
display device according to the embodiments of the
present invention, the upper gate electrode is formed in
a transistor included in each pixel, and a threshold volt-
age shift of the transistor included in each pixel is restored
by applying the upper gate voltage to the upper gate elec-
trode, thereby enhancing a reliability of the transistor in-
cluded in each pixel and the display panel.

Claims
1. An organic light emitting display device comprising:

a display panel (100) including a plurality of pix-
els (P), which are respectively formed in a plu-
rality of pixel areas defined by crossings of a
plurality of gate lines (GL to GLm) and a plurality
of data lines (DL1 to DLn), a plurality of sensing
lines (SL1to SLn), and a plurality of second gate
voltage lines (TGL1 to TGLn) connected to the
plurality of pixels (P), wherein each of the plu-
rality of pixels (P) includes at least one transistor
including first and second gate electrodes (111
and 117) which overlap each other with a sem-
iconductor layer (113) therebetween;

a panel driver (200) to drive the display panel
(100) in a display mode or a sensing mode, to
sense a threshold voltage of the at least one
transistor included in each of the plurality of pix-
els (P) through the plurality of sensing lines (SL1
to SLn) to generate a sensing data (Sdata) in
the sensing mode, and generate a second gate
voltage data (Tdata) based on the sensing data
(Sdata) of each pixel in the display mode; and

a voltage supply unit (300) to generate a second
gate electrode voltage (Vtg) corresponding to
the second gate voltage data (Tdata) supplied
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from the panel driver (200), and apply the sec-
ond gate electrode voltage (Vtg) to the second
gate electrode (117) of the at least one transis-
tor, included in each pixel (P), through a corre-
sponding second gate voltage line,

wherein the plurality of second gate voltage lines
(TGL1 to TGLn) are grouped into a plurality of
groups (TGLG-1 to TGLG-k),

wherein the display panel (100) further compris-
es a plurality of second gate voltage common
lines (TGCL-1 to TGCL-k) connected in com-
mon to a plurality of second gate voltage lines
(TGL1 to TGLn) included in each of the plurality
of groups (TGLG-1 to TGLG-k),

wherein:

the panel driver (200) is configured to correct
input data (RGB) of each pixel (P) to correction
data (DATA) through data correction based on
the sensing data (Sdata) of each pixel (P), and
displays the correction data (DATA) in each pixel
P);

the panel driver (200) is configured to detect a
threshold voltage shift of the at least one tran-
sistor from the sensing data (Sdata), and
when the detected threshold voltage shift of the
at least one transistor is equal to or greater than
a certain voltage, the panel driver (200) is con-
figured to generate the second gate voltage data
(Vtg) for restoring the threshold voltage shift of
the at least one transistor to a threshold voltage
shift which is less than the certain voltage,
wherein when the threshold voltage shiftis equal
to or greater than the certain voltage, the thresh-
old voltage shift cannot be compensated for
through data correction alone.

The organic light emitting display device of claim 1,
wherein,

each of the plurality of pixels (P) comprises an or-
ganic light emitting element (OLED) and a pixel cir-
cuit (PC) configured to allow the organic light emitting
element (OLED) to emit light, and

the pixel circuit (PC) comprises:

a driving transistor (Tdr) configured to include
the first and second gate electrodes, and control
an amount of current flowing in the organic light
emitting element (OLED);

a first switching transistor (T1) connected be-
tween an adjacent data line (DLi) and the first
gate electrode of the driving transistor (Tdr) to
turn on according to a first gate signal;

a second switching transistor (T2) connected
between a source electrode of the driving tran-
sistor (Tdr) and an adjacent sensing line (SLi)
toturn on according to a second gate signal; and
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a storage capacitor (Cst) connected between
the first gate electrode and source electrode of
the driving transistor (Tdr).

The organic light emitting display device of claim 2,
wherein,

in the sensing mode, the panel driver (200) senses
a threshold voltage of the driving transistor (Tdr)
through a corresponding sensing line (SLi) to gen-
erate sensing data of each of the plurality of pixels
(P), and

inthe display mode, the panel driver (200) generates
the second gate voltage data (Vtg), based on the
sensing data of each pixel (P).

The organic light emitting display device of claim 3,
wherein,

each of the first and second switching transistors (T1
and T2) comprises the first gate electrode receiving
a corresponding gate signal and the second gate
electrode receiving the second gate electrode volt-
age (Vtg), and

the second gate electrode voltage (Vtg) is applied,
in common or separately, to the second gate elec-
trode (117) of each of the driving transistor (Tdr) and
the first and second switching transistors (T1 and
T2).

The organic light emitting display device of claim 1,
wherein,

each of the plurality of pixels (P) comprises an or-
ganic light emitting element (OLED) and a pixel cir-
cuit (PC) configured to allow the organic light emitting
element (OLED) to emit light,

the pixel circuit (PC) comprises:

a driving transistor (Tdr) configured to control an
amount of current flowing in the organic light
emitting element (OLED);

a first switching transistor (T1) connected be-
tween an adjacent data line (DLi) and a gate
electrode of the driving transistor (Tdr) to turn
on according to a first gate signal;

a second switching transistor (T2) connected
between a source electrode of the driving tran-
sistor (Tdr) and an adjacent sensing line (SLi)
toturn on according to a second gate signal; and
a storage capacitor (Cst) connected between
the gate electrode and source electrode of the
driving transistor (Tdr), and

each ofthefirstand second switching transistors
(T1 and T2) comprises the first gate electrode
receiving a corresponding gate signal and the
second gate electrode (117) receiving the sec-
ond gate electrode voltage (Vtg).

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

wherein,
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in the sensing mode, the panel driver (200) senses
athreshold voltage of the second switching transistor
(T2) through a corresponding sensing line (SLi) to
generate sensing data (Sdata) of each of the plurality
of pixels (P), and

in the display mode, the panel driver (200) generates
the second gate voltage data (Vtg), based on the
sensing data of each pixel (P).

Patentanspriiche

Organische Leuchtanzeigevorrichtung, die Folgen-
des umfasst:

ein Anzeigepaneel (100), das mehrere Pixel (P)
enthalt, die jeweils in mehreren Pixelbereichen
ausgebildet sind, die durch Uberkreuzungen
mehrerer Gatterleitungen (GL bis GLm) und
mehrerer Datenleitungen (DL1 bis DLn), meh-
rerer Leseleitungen (SL1 bis SLn) und mehrerer
zweiter Gate-Spannungsleitungen (TGL1 bis
TGLn), die mit den mehreren Pixeln (P) verbun-
den sind, definiert werden, wobei jedes der meh-
reren Pixel (P) mindestens einen Transistor ent-
halt, der eine erste und eine zweite Gate-Elek-
trode (111 und 117) enthalt, die einander Gber-
lappen, wobei sich eine Halbleiterschicht (113)
dazwischen befindet;

einen Paneeltreiber (200) zum Ansteuern des
Anzeigepaneels (100) in einem Anzeigemodus
oder einem Lesemodus, zum Lesen einer
Schwellenspannung des mindestens einen
Transistors, derin jedem der mehreren Pixel (P)
enthalten ist, Uber die mehreren Leseleitungen
(SL1 bis SLn), um Lesedaten (Sdata) in dem
Lesemodus zu generieren, und zweite Gate-
Spannungsdaten (Tdata) anhand der Leseda-
ten (Sdata) jedes Pixels in dem Anzeigemodus
zu generieren; und

eine Spannungsversorgungseinheit (300) zum
Generieren einer zweiten Gate-Elektroden-
spannung (Vtg), die den zweiten Gate-Span-
nungsdaten (Tdata) entspricht, die von dem Pa-
neeltreiber (200) zugefihrt wurden, und zum
Anlegen der zweiten Gate-Elektrodenspannung
(Vtg) an die zweite Gate-Elektrode (117) des
mindestens einen Transistors, der in jedem Pi-
xel (P) enthalten ist, (iber eine entsprechende
zweite Gate-Spannungsleitung,

wobei die mehreren zweiten Gate-Spannungs-
leitungen (TGL1 bis TGLn) zu mehreren Grup-
pen (TGLG-1 bis TGLG-k) gruppiert sind,
wobei das Anzeigepaneel (100) des Weiteren
mehrere zweite gemeinsame Gate-Spannungs-
leitungen (TGCL-1 bis TGCL-k) umfasst, die ge-
meinsam mit mehreren zweiten Gate-Span-
nungsleitungen (TGL1 bis TGLn) verbunden
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sind, die in jeder der mehreren Gruppen (TGLG-
1 bis TGLG-k) enthalten sind,

wobei:

der Paneeltreiber (200) dafiir konfiguriert ist,
Eingangsdaten (RGB) jedes Pixels (P) durch
Datenkorrektur anhand der Lesedaten (Sdata)
jedes Pixels (P) zu Korrekturdaten (DATA) zu
korrigieren, und die Korrekturdaten (DATA) in
jedem Pixel (P) anzeigt;

der Paneeltreiber (200) dafiir konfiguriert ist, ei-
ne Schwellenspannungsverschiebung des min-
destens einen Transistors anhand der Leseda-
ten (Sdata) zu detektieren, und

wenn die detektierte Schwellenspannungsver-
schiebung des mindestens einen Transistors
mindestens so groR ist wie eine bestimmte
Spannung, der Paneeltreiber (200) dafir konfi-
guriert ist, die zweiten Gate-Spannungsdaten
(Vtg) zum Wiederherstellen der Schwellenspan-
nungsverschiebung des mindestens einen
Transistors auf eine Schwellenspannungsver-
schiebung, die kleiner ist als die bestimmte
Spannung, zu generieren,

wobei, wenn die Schwellenspannungsverschie-
bung mindestens so groR ist wie die bestimmte
Spannung, die Schwellenspannungsverschie-
bung nicht durch Datenkorrektur allein kompen-
siert werden kann.

2. Organische Leuchtanzeigevorrichtung nach An-

spruch 1, wobei

jedes des mehreren Pixel (P) ein organisches Leuch-
telement (OLED) und einen Pixelschaltkreis (Pixel
Circuit, PC) umfasst, der dafiir konfiguriert ist, es
dem organischen Leuchtelement (OLED) zu gestat-
ten, Licht abzustrahlen, und

der Pixelschaltkreis (PC) Folgendes umfasst:

einen Ansteuerungstransistor (Tdr), der dafur
konfiguriert ist, die erste und die zweite Gate-
Elektrode zu enthalten und einen Strombetrag
zu steuern, der in dem organischen Leuchtele-
ment (OLED) flieRt;

einen ersten Schalttransistor (T1), der zwischen
einer benachbarten Datenleitung (DLi) und der
ersten Gate-Elektrode des Ansteuerungstran-
sistors (Tdr) verbunden ist, um sich gemaR ei-
nem ersten Gattersignal einzuschalten;

einen zweiten Schalttransistor (T2), der zwi-
schen einer Source-Elektrode des Ansteue-
rungstransistors (Tdr) und einer benachbarten
Leseleitung (SLi) verbunden ist, um sich geman
einem zweiten Gattersignal einzuschalten; und
einen Speicherkondensator (Cst), der zwischen
der ersten Gate-Elektrode und der Source-Elek-
trode des Ansteuerungstransistors (Tdr) ver-
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bunden ist.

Organische Leuchtanzeigevorrichtung nach An-
spruch 2, wobei

der Paneeltreiber (200) in dem Lesemodus eine
Schwellenspannung des Ansteuerungstransistors
(Tdr) Uber eine entsprechende Leseleitung (SLi)
liest, um Lesedaten jedes des mehreren Pixel (P) zu
generieren, und

der Paneeltreiber (200) in dem Anzeigemodus die
zweiten Gate-Spannungsdaten (Vtg) auf der Basis
der Lesedaten jedes Pixels (P) generiert.

Organische Leuchtanzeigevorrichtung nach An-
spruch 3, wobei

jeder des ersten und des zweiten Schalttransistors
(T1 und T2) die erste Gate-Elektrode umfasst, die
ein entsprechendes Gattersignal empfangt, und die
zweite Gate-Elektrode umfasst, die die zweite Gate-
Elektrodenspannung (Vtg) empfangt, und

die zweite Gate-Elektrodenspannung (Vtg) gemein-
sam oder separatan die zweite Gate-Elektrode (117)
eines jeden des Ansteuerungstransistors (Tdr) und
des ersten und des zweiten Schalttransistors (T1
und T2) angelegt wird.

Organische Leuchtanzeigevorrichtung nach An-
spruch 1, wobei

jedes des mehreren Pixel (P) ein organisches Leuch-
telement (OLED) und einen Pixelschaltkreis (PC)
umfasst, der daflir konfiguriert ist, es dem organi-
schen Leuchtelement (OLED) zu erlauben, Licht ab-
zustrahlen,

und der Pixelschaltkreis (PC) Folgendes umfasst:

einen Ansteuerungstransistor (Tdr), der dafir
konfiguriert ist, einen Strombetrag zu steuern,
der in dem organischen Leuchtelement (OLED)
flieRt;

einen ersten Schalttransistor (T1), der zwischen
einer benachbarten Datenleitung (DLi) und ei-
ner Gate-Elektrode des Ansteuerungstransis-
tors (Tdr) verbunden ist, um sich gemaf einem
ersten Gattersignal einzuschalten;

einen zweiten Schalttransistor (T2), der zwi-
schen einer Source-Elektrode des Ansteue-
rungstransistors (Tdr) und einer benachbarten
Leseleitung (SLi) verbunden ist, um sich geman
einem zweiten Gattersignal einzuschalten; und
einen Speicherkondensator (Cst), der zwischen
der Gate-Elektrode und der Source-Elektrode
des Ansteuerungstransistors (Tdr) verbunden
ist, und

jeder des ersten und des zweiten Schalttransis-
tors (T1 und T2) die erste Gate-Elektrode um-
fasst, die ein entsprechendes Gattersignal emp-
fangt, und die zweite Gate-Elektrode (117) um-
fasst, die die zweite Gate-Elektrodenspannung
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(Vtg) empfangt.

Organische Leuchtanzeigevorrichtung nach An-
spruch 5, wobei

der Paneeltreiber (200) in dem Lesemodus eine
Schwellenspannung des zweiten Schalttransistors
(T2) Gber eine entsprechende Leseleitung (SLi) liest,
um Lesedaten (Sdata) jedes des mehreren Pixel (P)
zu generieren, und

der Paneeltreiber (200) in dem Anzeigemodus die
zweiten Gate-Spannungsdaten (Vtg) auf der Basis
der Lesedaten jedes Pixels (P) generiert.

Revendications

Dispositif d’affichage émetteur de lumiere organi-
que, comprenant :

un panneau d’affichage (100) comprenant plu-
sieurs pixels (P) qui sont respectivement formés
dans plusieurs zones de pixels définies par des
croisements de plusieurs lignes de grille (GL a
GLm) et de plusieurs lignes de données (DL1 a
DLn), plusieurs lignes de détection (SL1 a SLn),
et plusieurs secondes lignes de tension de grille
(TGL1 a TGLn) connectées aux plusieurs pixels
(P), dans lequel chacun des plusieurs pixels (P)
comprend au moins un transistor comprenant
des premiére et seconde électrodes de grille
(111 et 117) qui se chevauchent avec une cou-
che de semi-conducteur (113) entre elles ;

un actionneur de panneau (200) pour actionner
le panneau d’affichage (100) dans un mode d’af-
fichage ou un mode de détection afin de détecter
une tension seuil dudit au moins un transistor
compris dans chacun des plusieurs pixels (P)
via les plusieurs lignes de détection (SL1 a SLn)
afin de générer des données de détection (Sda-
ta) dansle mode de détection, et de générer des
secondes données de tension de grille (Tdata)
en fonction des données de détection (Sdata)
de chaque pixel dans le mode d’affichage ; et
une unité d’alimentation en tension (300) pour
générer une seconde tension d’électrode de
grille (Vtg) correspondant aux secondes don-
nées de tension de grille (Tdata) envoyées de-
puis I'actionneur de panneau (200), et appliquer
la seconde tension d’électrode de grille (Vig) a
la seconde électrode de grille (117) de l'au
moins un transistor compris dans chaque pixel
(P) via une seconde ligne de tension de grille
correspondante ;

dans lequel les plusieurs secondes lignes de
tension (TGL1 a TGLn) sont regroupées en plu-
sieurs groupes (TGLG-1 a TGLG-k),

dans lequel le panneau d’affichage (100) com-
prend en outre plusieurs secondes lignes com-
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munes de tension (TGCL-1 a TGCL-k) connec-
tés en commun a plusieurs secondes lignes de
tension de grille (TGL1 a TGLn) comprises dans
chacun des plusieurs groupes (TGLG-1 a

connecté entre une électrode source du
transistor d’actionnement (Tdr) et une ligne
de données adjacente (DLi) afin d’effectuer

14

26

la mise en marche en fonction d’un second
signal de grille ; et

un condensateur de stockage (Cst) connec-
té entre la premiére électrode de grille et

TGLG-k) ; 5 I’électrode source du transistor d’actionne-
ment (Tdr).
dans lequel :
3. Dispositif d’affichage émetteur de lumiére organique
I'actionneur de panneau (200) est congu pour selon la revendication 2, dans lequel :
corriger des données d’entrée (RGB) de chaque 70
pixel (P) en des données de correction (DATA) dans le mode de détection, I'actionneur de pan-
via une correction de données basée sur les neau (200) détecte une tension seuil du transis-
données de détection (Sdata) de chaque pixel tor d’actionnement (Tdr) via une ligne de détec-
(P), et affiche les données de correction (DATA) tion (SLi) correspondante afin de générer des
dans chaque pixel (P) ; 15 données de détection de chacun des plusieurs
I'actionneur de panneau (200) est congu pour pixels (P) ; et
détecterun écart de tension seuil duditau moins dans le mode d’affichage, I'actionneur de pan-
un transistor a partir des données de détection ; neau (200) génére les secondes données de
et tension de grille (Vtg) en fonction des données
lorsque I'écart de tension seuil détecté duditau 20 de détection de chaque pixel (P).
moins un transistor est supérieur ou égal a une
certaine tension, I'actionneur de panneau (200) 4. Dispositif d’affichage émetteur de lumiere organique
est congu pour générer les secondes données selon la revendication 3, dans lequel :
de tension de grille (Vtg) afin de restaurer I'écart
de tension seuil dudit au moins un transistor a 25 chacun des premier et second transistors de
un écart de tension seuil qui est inférieur a la commutation (T1 et T2) comprend la premiéere
certaine tension ; électrode de grille recevant un signal de grille
dans lequel lorsque I'écart de tension seuil est correspondant et la seconde électrode de grille
supérieur ou égal a la certaine tension, I'écart recevant la seconde tension d’électrode de grille
de tension seuil ne peut pas étre compensé par 30 (Vtg) ; et
la seule correction de données. la seconde tension d’électrode de grille (Vig) est
appliquée, en commun ou séparément, a la se-
2. Dispositif d’affichage émetteur de lumiére organique conde électrode de grille (117) de chacun du
selon la revendication 1, dans lequel : transistor d’actionnement (Tdr) et des premier
35 etsecond transistors de commutation (T1 et T2).
chacun des plusieurs pixels (P) comprend un
élément émetteur de lumiére organique (OLED) 5. Dispositif d’affichage émetteur de lumiére organique
et un circuit de pixel (PC) congu pour permettre selon la revendication 1, dans lequel :
a l'élément émetteur de lumiére organique
(OLED) d’émettre de la lumiére ; et 40 chacun des plusieurs pixels (P) comprend un
le circuit de pixel (PC) comprend : élément émetteur de lumiére organique (OLED)
et un circuit de pixel (PC) congu pour permettre
un transistor d’actionnement (Tdr) congu a l'élément émetteur de lumiere organique
pour comprendre les premiére et seconde (OLED) d’émettre de la lumiére ; et
électrodes de grille et commander une 45 le circuit de pixel (PC) comprend :
quantité de courant s’écoulant dans I'élé-
ment émetteur de lumiére organique un transistor d’actionnement (Tdr) congu
(OLED) ; pour commander une quantité de courant
un premier transistor de commutation (T1) s’écoulant dans I'élément émetteur de lu-
connecté entre une ligne de données adja- 50 miére organique (OLED) ;
cente (DLi) et la premiére électrode de grille un premier transistor de commutation (T1)
du transistor d’actionnement (Tdr) afin d’ef- connecté entre une ligne de données adja-
fectuer la mise en marche en fonction d’un cente (DLi) etune électrode de grilledu tran-
premier signal de grille ; sistor d’actionnement (Tdr) afin d’effectuer
un second transistor de commutation (T2) 55 la mise en marche en fonction d’un premier

signal de grille ;
un second transistor de commutation (T2)
connecté entre une électrode source du
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transistor d’actionnement (Tdr) et une ligne

de détection adjacente (SLi) afin d’effectuer

la mise en marche en fonction d’un second
signal de grille ; et

un condensateur de stockage (Cst)connec- 5
té entre I'électrode de grille et I'électrode
source du transistor d’actionnement (Tdr),

et

chacun des premier et second transistors de 70
commutation (T1 et T2) comprend la premiere
électrode de grille recevant un signal de grille
correspondant et la seconde électrode de grille
(117) recevant la seconde tension d’électrode
de grille (Vtg). 15

6. Dispositif d’affichage émetteur de lumiére organique
selon la revendication 5, dans lequel :

dans le mode de détection, I'actionneur de pan- 20
neau (200) détecte une tension seuil du second
transistor de commutation (T2) via une ligne de
détection correspondante (SLi) afin de générer
des données de détection (Sdata) de chacun
des plusieurs pixels (P) ; et 25
dans le mode d’affichage, I'actionneur de pan-
neau (200) génére les secondes données de
tension de grille (Vtg) en fonction des données

de détection de chaque pixel (P).
30
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FIG. 3
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