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Description

BACKGROUND

1. Field of the Invention

[0001] Embodiments of the present invention relate to
an organic light emitting display device and a display pan-
el thereof

2. Description of Related Art

[0002] Recently, an organic light emitting display de-
vice has come into the spotlight. Organic light emitting
display devices may have advantages such as a fast re-
sponse rate, high light emitting efficiency, high lumi-
nance, and a wide viewing angle. These advantages may
be attributable to the use of an organic light emitting di-
ode, which emits light by itself.
[0003] In such an organic light emitting display device,
pixels including organic light emitting diodes respectively
are arranged and brightness of selected pixels by a scan
signal is controlled depending on gradation of data.
[0004] Each pixel of such an organic light emitting dis-
play device may include a data line and a gate line which
intersect each other, and transistors and a storage ca-
pacitor which are connected to the data line and the gate
line, as well as the organic light emitting diode.
[0005] Each pixel of the organic light emitting display
device may further include a driving transistor for driving
the organic light emitting diode, where the driving tran-
sistor has a threshold voltage as an inherent character-
istic value.
[0006] The threshold voltage of the driving transistor
may vary as a driving time becomes longer. In this case,
luminance of the corresponding pixel may not be
achieved at a desired level, and/or a luminance differ-
ence between pixels may occur, thereby degrading the
image quality. In some cases, the luminance difference
causes a shortened durability of the corresponding driv-
ing transistor.
[0007] Accordingly, a compensation technology sens-
es the threshold voltage of the driving transistor of each
pixel and compensates for the threshold voltage of the
driving transistor.
[0008] However, with this threshold voltage compen-
sation technology, there is a problem in that compensa-
tion for the threshold voltage of the driving transistor can
be established only within a predetermined range. That
is, when the threshold voltage of the driving transistor
increases above a specific value, or decreases below a
specific value, there is a problem in that the threshold
voltage compensation technology has a compensation
limit in which the varied threshold voltage cannot be com-
pensated for.
[0009] Therefore, there is a problem in that the pixel
compensation technology may not be able to adequately
compensate for the threshold voltage, thereby causing

the quality of an image to degrade, and the driving tran-
sistor to be incapable of being driven for a long time.
US 2011/227505 A1 describes an organic light emitting
display device. A switching unit selectively couples the
data lines to output lines of the data driver, a reference
voltage source, or a negative bias voltage source. A sens-
ing unit senses degradation information of an organic
light emitting diode in the pixels and threshold voltage of
a driving transistor in the pixels through the sensing lines.
A control block stores the sensed degradation informa-
tion and threshold voltage information. A timing controller
is configured to generate a second data by converting
an externally inputted first data using the degradation
information and the threshold voltage information, and
supply the second data to the data driver.
[0010] US 2008/001855 A1 describes an apparatus for
selecting a stressing voltage for compensating for chang-
es in the threshold voltages (Vth) for drive transistors in
pixel drive circuits in an active matrix OLED display hav-
ing a plurality of OLED light-emitting pixels arranged in
an array, comprising: each pixel drive circuit being elec-
trically connected to a data line and a power supply line,
and having a drive transistor; each drive transistor being
electrically connected to its corresponding power supply
line and to its corresponding OLED light-emitting pixel;
each switch transistor being electrically connected to the
gate electrode of its corresponding drive transistor and
to its corresponding data line; first means for applying a
first voltage to the power supply lines; second means for
applying a second voltage to the power supply lines op-
posite in polarity to the first voltage; third means for pro-
ducing a plurality of threshold-voltage-related signals on
the data lines; fourth means responsive to the plurality
of threshold-voltage-related signals for producing an av-
erage threshold-voltage-related signal; and fifth means
responsive to the threshold-voltage-related signals for
selecting the stressing voltage.
[0011] US 2009/262101 A1 describes a display system
and method for the same is provided. A display includes
a plurality of pixels, each having a light emitting device
and a driving transistor for driving the light emitting de-
vice, the driving transistor and the light emitting device
being coupled in series between a first power supply and
a second power supply. The method includes: at a first
frame, programming a pixel with a first programming volt-
age different from a programming voltage for a valid im-
age, and charging at least one of the first power supply
and the second power supply so that at least one of the
driving transistor and the light emitting device is under a
negative bias.

SUMMARY

[0012] Embodiments of the present invention have
been made to solve the above-mentioned problems, and
an aspect of embodiments of the present invention is to
provide an organic light emitting display device and a
display panel thereof, which are capable of performing a
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recovery driving for the recovery of a threshold voltage
shift, the recovery driving enabling a threshold voltage
to be recovered within a range of a compensation for the
threshold voltage of the driving transistor, when the
threshold voltage of the driving transistor is deviated and
shifted from the range of the compensation for the thresh-
old voltage as a driving time of the driving transistor in-
creases.
The object is solved by the features of the independent
claims.
[0013] Embodiments of the present invention can pro-
vide an organic light emitting display device and a display
panel thereof, which are capable of performing a recov-
ery driving for the recovery of a threshold voltage shift,
which enables a threshold voltage to be recovered within
a range of a compensation for the threshold voltage of
the driving transistor, when the threshold voltage of the
driving transistor is deviated and shifted from the range
of the compensation for the threshold voltage as an op-
eration time of the driving transistor increases.
[0014] Embodiments of the present invention can pro-
vide an organic light emitting display device and a display
panel thereof, which are capable of continuously main-
taining a threshold voltage of a driving transistor within
a range of compensation for the threshold voltage though
a driving time of the driving transistor increases.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

FIG. 1 is a schematic view illustrating an organic light
emitting display according to an embodiment;
FIG. 2 is a circuit diagram illustrating an equivalent
circuit for a pixel of an organic light emitting display
according to an embodiment;
FIG. 3 is a graph illustrating a positive (+) threshold
voltage shift of a driving transistor in a pixel of an
organic light emitting display according to an embod-
iment, and a degradation of luminance caused by
the positive threshold voltage shift;
FIG. 4 is a graph illustrating a negative (-) threshold
voltage shift of a driving transistor in a pixel of an
organic light emitting display according to an embod-
iment, and a degradation of luminance caused by
the negative threshold voltage shift;
FIG. 5 is a circuit diagram illustrating sensing and
compensating for a threshold voltage of a driving
transistor in a pixel of an organic light emitting display
according to an embodiment;
FIG. 6 is a graph schematically illustrating a recovery
driving of recovering the threshold voltage shift of
the driving transistor in the pixel of the organic light
emitting display according to an embodiment;
FIG. 7 is a graph schematically illustrating a recovery
driving of recovering the positive (+) threshold volt-
age shift of the driving transistor in the pixel of the
organic light emitting display according to an embod-

iment;
FIG. 8 is a graph schematically illustrating a recovery
driving of recovering the negative (-) threshold volt-
age shift of the driving transistor in the pixel of the
organic light emitting display according to an embod-
iment;
FIG. 9 is an example view illustrating the threshold
voltage shift of the driving transistor for the pixels of
the organic light emitting display before the recovery
driving, according to an embodiment;
FIG. 10 is an example view illustrating a sequential
recovery driving for a recovery of the positive (+)
threshold voltage shift and a recovery of the negative
(-) threshold voltage shift in the state of the threshold
voltage shift of FIG. 9;
FIG. 11 is an example view illustrating a simultane-
ous recovery driving for a recovery of the positive (+)
threshold voltage shift and a recovery of the negative
(-) threshold voltage shift in the state of the threshold
voltage shift of FIG. 9; and
FIG. 12 is a graph illustrating a recovery driving of
recovering a continuous threshold voltage shift of
the driving transistor in the pixel of the organic light
emitting display according to an embodiment.

DETAILED DESCRIPTION

[0016] Hereinafter, example embodiments of the
present invention will be described with reference to the
accompanying drawings. In the following description, the
same or similar elements may be designated by the same
or similar reference numerals, although they are shown
in different drawings. Further, in the following description,
detailed descriptions of known functions and configura-
tions incorporated herein may be omitted when, for ex-
ample, it may make the subject matter of embodiments
of the present invention unclear or confusing.
[0017] In addition, terms such as first, second, A, B,
(a), (b) or the like, may be used herein when describing
components of embodiments of the present invention.
Terminologies such as these may not used to define an
essence, order sequence, or number of a corresponding
component, but may be used merely to distinguish the
corresponding component from other component(s). If it
is described in the specification that one component is
"connected," "coupled," or "joined" to another compo-
nent, a third component may be "connected," "coupled,"
and "joined" between the first and second components,
although the first component may be directly connected,
coupled, or joined to the second component.
[0018] FIG. 1 is a schematic view illustrating an organic
light emitting display device according to an embodiment.
With reference to FIG. 1, the organic light emitting display
device 100 according to an embodiment includes a dis-
play panel 110, a data driving unit 120, a first gate driving
unit 130, a second gate driving unit 140, and a timing
controller 150.
[0019] Data lines DL(1), DL(2), ..., DL(n) and gate lines
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GL1(1), GL1(2),.... GL1(m) and GL2(1), GL2(2), ...,
GL2(m) are formed on the display panel 110, and a plu-
rality of pixels P are defined by intersections of the data
lines DL(1), DL(2), ..., DL(n) and the gate lines GL1(1),
GL1(2),.... GL1(m) and GL2(1), GL2(2), ..., GL2(m). The
data driving unit 120 may supply a data voltage to the
data lines DL(1), DL(2), ..., DL(n).
[0020] The first gate driving unit 130 may sequentially
supply a scan signal to first gate lines GL1(1), GL1(2),....
GL1(m) among the gate lines GL1(1), GL1(2), ..., GL1(m)
and GL2(1), GL2(2), ..., GL2(m). The second gate driving
unit 140 may sequentially supply a sensor signal to sec-
ond gate lines GL2(1), GL2(2), ..., GL2(m) among the
gate lines GL1(1), GL1(2),.... GL1(m) and GL2(1),
GL2(2), ..., GL2(m).
[0021] The timing controller 150 may control a driving
timing of the data driving unit 120, the first driving unit
130, and the second gate driving unit 140. The first gate
driving unit 130 and the second driving unit 140 may be
separately implemented, and in some cases, may be im-
plemented as one gate driving unit.
[0022] Further, the first gate driving unit 130 may be
located at a side of the display panel 110 as shown in
FIG. 1, according to a driving manner, and may be divided
into two parts and located at both sides of the display
panel 110. The second gate driving unit 140 may be lo-
cated in a similar manner to that in the first gate driving
unit.
[0023] Further, the first gate driving unit 130 and the
second gate driving unit 140 may include a plurality of
gate driving integrated circuits which may be connected
to a bonding pad of the display panel 110 in a tape au-
tomated bonding manner or a chip on glass manner, or
implemented in a gate in panel (GIP) type so as to be
directly formed on the display panel 110.
[0024] Further, the data driving unit 120 may include
a plurality of gate driving integrated circuits (hereinafter,
referred to as a source driving integrated circuit) which
may be connected to a bonding pad of the display panel
110 in a tape automated bonding manner or a chip on
glass (COG) manner, or implemented in a gate in panel
(GIP) type so as to be directly formed on the display panel
110.
[0025] Each pixel P may be connected to one data line
DL, two gate lines GL1 and GL2, a reference voltage line
(e.g., RVL of FIG. 2), and the like. An example structure
of each pixel P will be described in detail with reference
to FIG. 2.
[0026] FIG. 2 is a circuit diagram illustrating an equiv-
alent circuit for the pixel P of the organic light emitting
display 100 according to an embodiment. With reference
to FIG. 2, each pixel P of the organic light emitting display
device 100 according to an embodiment may include an
organic light emitting diode and a driving circuit for driving
the organic light emitting diode.
[0027] The driving circuit for driving the organic light
emitting diode in each pixel P may further include a driv-
ing transistor DT for supplying electric current to the or-

ganic light emitting diode, a first transistor T1, a second
transistor T2, and a storage capacitor Cstg. The first tran-
sistor T1 may play a role of a switching transistor con-
trolled according to the scan signal and capable of con-
trolling an application of the data voltage to a first node
N1 of the driving transistor DT so as to turn on or off the
driving transistor DT. Together with the storage capacitor
Cstg, the second transistor T2 may function as a sensing
transistor for sensing a threshold voltage of the driving
transistor DT. The storage capacitor may maintain the
data voltage applied to the first node N1 of the driving
transistor DT.
[0028] A connecting relation of the three transistors
DT, T1, and T2 and the capacitor Cstg will now be de-
scribed. With continued reference to FIG. 2, the driving
transistor DT may have three nodes N1, N2, and N3 for
driving the organic light emitting diode. The first node N1
of the driving transistor DT may be connected to the first
transistor T1, the second node N2 may be connected to
an anode (or a cathode) of the organic light emitting diode
OLED, and the third node N3 may be connected to the
driving voltage line DVL through which the driving voltage
VDD is supplied.
[0029] The first transistor T1 may be controlled by the
scan signal supplied from the first gate line GL1, and may
be interposed between and connected to the data line
DL and the first node N1 of the driving transistor DT so
as to apply the data voltage Vdata supplied from the data
line DL to the first node N1 of the driving transistor DT.
[0030] The second transistor T2 may be controlled by
a sensor signal supplied from the second gate line GL2,
and may be interposed between and connected to the
second node N2 of the driving transistor DT and the ref-
erence voltage line RVL through which the reference volt-
age Vref is supplied.
[0031] The storage capacitor Cstg may be interposed
between and connected to the first node N1 and the sec-
ond node N2 of the driving transistor DT.
[0032] According to an embodiment, the driving tran-
sistor DT may be an N type transistor or a P type tran-
sistor. If the driving transistor DT is an N type transistor,
the first node N1 may be a gate node, the second node
N2 may be a source node, and the third node N3 may
be a drain node. If the driving transistor DT is a P type
transistor, the first node N1 may be a gate node, the
second node N2 may be a drain node, and the third node
N3 may be a source node. In the description and draw-
ings according to example embodiments, for conven-
ience of description, the driving transistor DT and the first
and second transistors T1 and T2 connected to the driv-
ing transistor DT are illustrated as N type transistors. Ac-
cordingly, it is described that the first node N1 of the driv-
ing transistor DT is the gate node, the second node N2
is the source node, and the third node N3 is the drain
node.
[0033] On the other hand, the driving transistor DT of
each pixel may have a threshold voltage as an inherent
characteristic value, and the threshold voltage of the driv-
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ing transistor DT may be varied as a driving time increas-
es. A luminance of the corresponding pixel may not ex-
tend to a desired level, or a luminance difference between
the pixels may occur, thereby degrading image quality
and/or reducing durability of the corresponding driving
transistor DT.
[0034] Accordingly, by sensing the threshold voltage
of the driving transistor DT of each pixel, if there is a
deviation of the threshold voltage between the pixels and
a difference between the threshold of each pixel and the
reference threshold voltage, the threshold voltage of the
driving transistor DT of the corresponding pixel may be
compensated for, and the luminance may be maintained
at the desired level.
[0035] However, there may be a limitation in which the
threshold voltage of the driving transistor DT can be com-
pensated for within a predetermined range. That is, if the
threshold voltage of the driving transistor DT increases
above a specific value or decreases below a specific val-
ue, the varied threshold voltage may not be compensated
for.
[0036] Thus, when the threshold voltage of the driving
transistor DT is deviated and varied from a predeter-
mined range, that is, the threshold voltage is shifted and
deviated from the predetermined range, it may be impos-
sible to compensate for the threshold voltage, so that the
quality of the image is degraded and the corresponding
driving transistor DT fails to be driven for a long time and
has shortened durability.
[0037] In example embodiments of the invention, if the
threshold voltage is deviated and shifted from the com-
pensation range, it is identified, and the threshold voltage
deviated from the compensation range can be recovered
to be within the compensation range.
[0038] Hereinafter, a recovery driving of recovering the
threshold voltage deviated from the compensation range
to be within the compensation range when the threshold
voltage is deviated and shifted from the compensation
range will be described with reference to FIGs. 3 to 12.
[0039] FIGs. 3 and 4 are graphs illustrating the thresh-
old voltage shift in which the threshold voltage Vth of the
driving transistor DT in the pixel of the organic light emit-
ting display device 100 according to an embodiment in-
creases or decreases depending on a driving time.
[0040] Hereinafter, a threshold voltage shift in which
the threshold voltage of the driving transistor DT increas-
es in a positive (+) direction depending on the driving
time will be described with reference to FIG. 3, and a
threshold voltage shift in which the threshold voltage of
the driving transistor DT decreases in a negative (-) di-
rection depending on the driving time will be described
with reference to FIG. 4.
[0041] First, several terms will be defined. With relation
to a variation direction of the threshold voltage, "(+) di-
rection" means a direction in which the threshold voltage
increases, and "(-) direction" refers to a direction in which
the threshold voltage decreases.
[0042] Further, a "threshold voltage shift (Vth Shift)"

means an increase or decrease of the threshold voltage.
Furthermore, a phenomenon in which the threshold volt-
age shift is performed in the (+) direction is referred to
as a (+) threshold voltage shift, and a phenomenon in
which the threshold voltage shift is performed in the (-)
direction is referred to as a (-) threshold voltage shift.
[0043] In addition, a range in which the threshold volt-
age is compensated for is referred to as a "range of com-
pensation for threshold voltage." The range of the com-
pensation for the threshold voltage has an upper limit
value and a lower limit value, in which the upper limit
value of the range of the compensation for the threshold
voltage is referred to as a "limit value (+) of the compen-
sation for the threshold voltage", and the lower limit value
of the range of the compensation for the threshold voltage
is referred to as a "limit value (-) of the compensation for
the threshold voltage."
[0044] The range of the compensation for the threshold
voltage may be a substantial range in which the organic
light emitting display device 100 can compensate for the
threshold voltage, and may be a range which is set to be
wider or narrower than the substantial range for an ef-
fective recovery operation.
[0045] FIG. 3 is a graph illustrating a (+) threshold volt-
age shift of a driving transistor DT in a pixel of an organic
light emitting display device 100 according to an embod-
iment, and a degradation of luminance caused by the (+)
threshold voltage shift.
[0046] Graph (A) of FIG. 3 illustrates a variation of the
threshold voltage of the driving transistor DT according
to an increase of the driving time of the driving transistor
DT, in which the threshold voltage of the driving transistor
DT increases as the driving time lengthens.
[0047] That is, the "(+) threshold voltage shift" shows
that the threshold voltage of the driving transistor DT in-
creases as the driving time of the driving transistor DT
lengthens.
[0048] Further, the threshold voltage of the driving tran-
sistor DT increases within the "range of the compensation
for the threshold voltage" for a time period 0 to T1 in
which the driving time increases. Accordingly, for the time
period 0-T 1, it may be possible to compensate for the
threshold voltage of the driving transistor DT to a desired
level, e.g., a level at which a deviation from the threshold
voltage of the driving transistor of another pixel is re-
moved or reduced, or at which the threshold voltage be-
comes a reference threshold voltage.
[0049] However, when the time period 0-T1 is passed
(a time point described as Ti), the threshold voltage of
the driving transistor DT may deviate from the range of
the compensation for the threshold voltage and increas-
es. In this event, the threshold voltage of the driving tran-
sistor DT cannot be compensated to the desired level.
[0050] Graph (B) of FIG. 3 illustrates a variation of the
luminance in the corresponding pixel when the threshold
voltage of the driving transistor DT is varied as shown in
Graph (A) as the driving time of the driving transistor DT
increases. Because the threshold voltage of the driving
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transistor DT increases within the range of the compen-
sation for the threshold voltage before the driving time of
the driving transistor DT reaches T1, the threshold volt-
age of the driving transistor DT can be compensated for.
Therefore, the luminance of the corresponding pixel may
be substantially maintained at the desired level L1 in the
corresponding pixel before the driving time of the driving
transistor DT reaches the time point T1.
[0051] However, after the driving time T1 of the driving
transistor DT passes the time point of T1, the threshold
voltage of the driving transistor DT may deviate from the
range of the compensation for the threshold voltage and
increases. That is, the threshold voltage of the driving
transistor DT becomes larger than the limit value (+) of
the compensation for the threshold voltage, which is the
upper limit value of the range of the compensation for
the threshold voltage.
[0052] After the time point of T1, the threshold voltage
of the driving transistor DT may not be compensated to
the desired level. Thus, an amount of electric current
which the driving transistor DT applies to the organic light
emitting diode is gradually reduced below the desired
amount, and thus the luminance of the corresponding
pixel is gradually decreased in an abnormal state such
that the luminance cannot be maintained at the desired
level L1 of the corresponding pixel.
[0053] FIG. 4 is a graph illustrating a (-) threshold volt-
age shift of the driving transistor DT in the pixel of the
organic light emitting display device 100 according to an
embodiment, and a degradation of the luminance caused
by the (-) threshold voltage shift.
[0054] Graph (A) of FIG. 4 illustrates a variation of the
threshold voltage of the driving transistor DT according
to an increase of the driving time of the driving transistor
DT, in which the threshold voltage of the driving transistor
DT increases as the driving time lengthens.
[0055] That is, the "(-) threshold voltage shift" shows
that the threshold voltage of the driving transistor DT de-
creases as the driving time of the driving transistor DT
lengthens.
[0056] Further, the threshold voltage of the driving tran-
sistor DT decreases within the "range of the compensa-
tion for the threshold voltage" for a time period 0 to T2 in
which the driving time increases. Accordingly, for the time
period 0-T2, it may be possible to compensate for the
threshold voltage of the driving transistor DT to a desired
level, e.g., a level at which a deviation from the threshold
voltage of the driving transistor of another pixel is re-
moved or reduced, or at which the threshold voltage be-
comes a reference threshold voltage.
[0057] However, when the time period 0-T2 is passed
(a time point described as T2), the threshold voltage of
the driving transistor DT may deviate from the range of
the compensation for the threshold voltage and decreas-
es. In this event, the threshold voltage of the driving tran-
sistor DT cannot be compensated to the desired level.
[0058] Graph (B) of FIG. 4 illustrates a variation of the
luminance in the corresponding pixel when the threshold

voltage of the driving transistor DT is varied as shown in
Graph (A) as the driving time of the driving transistor DT
increases. Because the threshold voltage of the driving
transistor DT decreases within the range of the compen-
sation for the threshold voltage before the driving time of
the driving transistor DT reaches T2, the threshold volt-
age of the driving transistor DT can be compensated for.
Therefore, the luminance of the corresponding pixel may
be substantially maintained at the desired level L2 in the
corresponding pixel before the driving time of the driving
transistor DT reaches the time point of T1.
[0059] However, after the driving time of the driving
transistor DT passes the time point of T2, the threshold
voltage of the driving transistor DT may deviate from the
range of the compensation for the threshold voltage and
decreases. That is, the threshold voltage of the driving
transistor DT becomes smaller than the limit value (-) of
the compensation for the threshold voltage, which is the
lower limit value of the range of the compensation for the
threshold voltage.
[0060] After the time point of T2, the threshold voltage
of the driving transistor DT may not be compensated to
the desired level. Thus, an amount of electric current
which the driving transistor DT applies to the organic light
emitting diode gradually increases over the desired
amount, and thus the luminance of the corresponding
pixel is gradually increased in an abnormal state that the
luminance cannot be maintained at the desired level L2
of the corresponding pixel.
[0061] As described with reference to FIGs. 3 and 4,
in each pixel, a phenomenon may occur in which the
threshold voltage of the driving transistor DT deviates
from the range of the compensation for the threshold volt-
age and increases or decreases.
[0062] That is, in each pixel, the threshold voltage shift
(e.g., (+) threshold voltage shift or (-) threshold voltage
shift) in which the threshold voltage deviates from the
compensation range may occur.
[0063] Accordingly, in an embodiment, for a pixel in
which the threshold voltage shift (the (+) threshold volt-
age shift or the (-) threshold voltage shift) occurs in which
the threshold voltage deviates from the compensation
limit (the range of the compensation for the threshold
voltage) among all the pixels of the display panel 110,
the recovery driving may be performed in which the
threshold voltage shift deviated from the range of the
compensation for the threshold voltage is recovered to
be within the range of the compensation for the threshold
voltage.
[0064] The recovery driving to recover the threshold
voltage shift deviated from the range of the compensation
for the threshold voltage is performed by using a result
of sensing the threshold voltage of the driving transistor
DT of each pixel.
[0065] Hereinafter, a manner of sensing the threshold
voltage of the driving transistor DT of each pixel will be
described with reference to FIG. 5, and the recovery driv-
ing for recovering the threshold voltage shift deviated
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from the range of the compensation for the threshold volt-
age will be described with reference to FIG. 6.
[0066] FIG. 5 is a circuit diagram illustrating sensing
and compensating for the threshold voltage of the driving
transistor DT in the pixel of the organic light emitting dis-
play device 100 according to an embodiment.
[0067] As shown in FIG. 5, each pixel includes an or-
ganic light emitting diode OLED, a driving transistor DT
for supplying electric current to the organic light emitting
diode in order to drive the organic light emitting diode, a
first transistor T1 that functions as a switching transistor
which is controlled according to the scan signal and that
controls to apply a data voltage to a first node N1 of the
driving transistor DT so as to turn on or off the driving
transistor DT, a storage capacitor Cstg that maintains
the data voltage Vdata applied to the first node N1 of the
driving transistor DT for a frame, and a second transistor
DT2 that functions as a sensing transistor for applying a
reference voltage Vref to a second node of the driving
transistor DT and sensing the threshold voltage of the
driving transistor DT, where the second transistor DT2
is controlled by a sensor signal SENSE.
[0068] In the pixel structure shown in FIG. 5, in order
to sense the threshold voltage of the driving transistor
DT, the first transistor T1 is turned on by the scan signal
SCAN, and the data voltage Vdata supplied from the data
integrated circuit (D-IC) 510 of the corresponding pixel
is applied to the first node N1 of the driving transistor Dt
through the data line DL.
[0069] At this time, the second transistor T2 is turned
on by the sensing signal SENSE, and the reference volt-
age Vref supplied from the voltage supplying source is
thereby applied to the second node N2 of the driving tran-
sistor DT through the reference voltage line RVL.
[0070] That is, a constant voltage may be applied to
each of the first node N1 and the second node N2 of the
driving transistor DT, and thus, a desired electric potential
difference Vdata-Vref occurs at both ends N1 and N2 of
the storage capacitor Cstg, so that electric charges cor-
responding to the desired electric potential difference are
charged to the storage capacitor Cstg.
[0071] Then, when a switch (not shown) connected to
the reference voltage line RVL is turned off, and the ref-
erence voltage line RVL is connected to an analog digital
converter (ADC) 520 for sensing the threshold voltage,
the constant voltage Vref applied to the second node N2
of the driving transistor DT disappears, and the voltage
of the second node N2 of the driving transistor DT is
floated.
[0072] Therefore, although the constant voltage Vdata
is still applied to the first node N1 of the driving transistor
DT, the voltage of the second node N2 of the driving
transistor DT increases, because the constant voltage
Vref is not applied to the second node N2.
[0073] The voltage of the second node N2 of the driving
transistor DT may increase until the difference of the elec-
tric potential between the first node N1 and the second
node N2 becomes the threshold voltage of the driving

transistor DT.
[0074] At this time, the ADC 520 measures the voltage
Vdata-Vth of the second node N of the driving transistor
DT, so as to sense the threshold voltage of the driving
transistor DT. Because the data voltage Vdata is a pre-
known value, the threshold voltage Vth can be known by
subtracting the measured voltage Vdata-Vth from the
known data voltage Vdata.
[0075] The threshold voltage sensed according to the
above may be stored in a memory such as a non-transi-
tory computer-readable storage medium (not shown),
and used in the compensation for the threshold voltage.
[0076] With relation to the compensation for the thresh-
old voltage, a timing controller 150 receives a digital value
of the threshold voltage Vth known in the ADC 520, cal-
culates a compensation value for compensating for the
threshold voltage by using the digital value, and transfers
the calculated compensation value or the variation of the
data voltage (Vdata’=Vdata+Vth) varied by the calcula-
tion to the data integrated circuit 510 of the corresponding
pixel.
[0077] Thus, the data integrated circuit 510 may con-
vert the data voltage Vdata into the varied data voltage
(Vdata’=Vdata+Vth) according to the compensation val-
ue calculated and transferred by the timing controller 150,
and may output the varied data voltage in analog form
to the data line DL, or may output the varied data voltage
(Vdata’=Vdata+Vth) transferred from the timing control-
ler 150 in analog form to the data line DL. Therefore, the
threshold voltage of the driving transistor DT of the cor-
responding pixel is compensated.
[0078] In the process of sensing and compensating for
the threshold voltage, the threshold voltage of the driving
transistor DT of all pixels in the display panel 110, or the
converted value informing of the threshold voltage, is
stored in the memory, and the threshold voltage or the
converted value stored in the memory may be updated
at a next sensing time.
[0079] According to the process of sensing and com-
pensating for the threshold voltage described above,
when the threshold voltage of the driving transistor DT
of all pixels is sensed, a pixel in which the threshold volt-
age of the driving transistor DT deviates from the range
of compensation for the threshold voltage is identified
among all the pixels, i.e., the pixel in which a shift of the
threshold voltage deviated from the range of the com-
pensation for the threshold voltage is identified, and re-
covery driving may be performed for the identified pixel.
The recovery driving may recover the threshold voltage
shift deviated from the range of the compensation for the
threshold voltage to be within the range of the compen-
sation for the threshold voltage.
[0080] The recovery driving for recovering the thresh-
old voltage shift deviated from the range of the compen-
sation for the threshold voltage to be within the range of
the compensation for the threshold voltage will be de-
scribed with reference to FIGs. 6 to 12.
[0081] FIG. 6 is a graph schematically illustrating the
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recovery driving for recovering the threshold voltage shift
of the driving transistor in the pixel of the organic light
emitting display device 100 according to an embodiment.
[0082] With reference to FIG. 6, the organic light emit-
ting display device 100 may further include a recovery
driving unit 600 for performing the recovery driving for a
specific pixel. For example, the recovery driving unit 600
may control application of first and second voltages to
the first node N1 and the second node N2 of the driving
transistor DT of a specific pixel so that the threshold volt-
age of the driving transistor DT is within the range of
compensation-particularly, when the specific pixel
among plural pixels P is present in which the threshold
voltage of the driving transistor DT for driving the organic
light emitting diode is deviated and shifted from a prede-
termined "range of the compensation for the threshold
voltage" as a driving time increases.
[0083] Herein, the pixel in which the threshold voltage
of the driving transistor DT is deviated and shifted from
the predetermined "range of the compensation for the
threshold voltage" includes a pixel in which a (+) thresh-
old voltage shift deviated from the range of the compen-
sation for the threshold voltage (compensation limit) oc-
curs as the threshold voltage increases, and a pixel in
which a (-) threshold voltage shift deviated from the range
of the compensation for the threshold voltage (compen-
sation limit) occurs as the threshold voltage decreases.
[0084] The recovery driving unit 600 applies the first
and second voltages, which are regulated so that the
threshold voltage of the driving transistor DT is present
within the range of the compensation, through an electric
power supply unit 610, to the first and second nodes N1
and N2 of the driving transistor DT.
[0085] When a pixel in which a threshold voltage of the
driving transistor DT is deviated and shifted from the
range of the compensation for a predetermined threshold
voltage is present as a driving time increases, the recov-
ery driving unit 600 may apply the first and second volt-
ages to the first and second nodes N1 and N2 of the
driving transistor DT, respectively.
[0086] On the other hand, the recovery driving unit 600
may further apply a third voltage, which is regulated so
that the threshold voltage of the driving transistor DT is
present within the range of the compensation for the
threshold voltage, through an electric power supply unit
610, to a third node N3 of the driving transistor DT.
[0087] As described above, the recovery driving unit
600 may perform the recovery driving to recover the
threshold voltage shift in which the threshold voltage of
the driving transistor DT deviated from the range of the
compensation. The threshold voltage shift may be recov-
ered to be within the range of the compensation for the
threshold voltage when a power-off signal of the display
panel 110 is input.
[0088] That is, the recovery driving unit 600 may de-
termine whether a specific pixel among the plural pixels
of the display panel 110, in which a threshold voltage of
the driving transistor DT for driving the organic light emit-

ting diode is deviated and shifted from a predetermined
range of compensation, is present as a driving time in-
creases. If the presence of the specific pixel is deter-
mined, the recovery driving unit 600 may perform the
recovery driving for recovering the threshold shift of the
specific pixel when a power-off signal is input. Then,
when the threshold voltage of the driving transistor DT
of the specific pixel is recovered within the range of the
compensation, the recovery driving unit 600 may stop
the recovery driving and may control application of a
ground voltage to all nodes of the driving transistor DT
of the specific pixel through the electric power supply unit
610.
[0089] The above-mentioned recovery driving unit 600
may be included in the timing controller 150, or in a data
driver IC of the data driving unit 120. However, in other
cases, the recovery driving unit 600 may be exterior to
the timing controller 150 and the data driving unit 120.
[0090] Hereinafter, the recovery driving of recovering
a (+) threshold voltage shift will be described in detail
with reference to FIG. 7, and the recovery driving of re-
covering a (-) threshold voltage shift will be described in
detail with reference to FIG. 8.
[0091] FIG. 7 is a graph schematically illustrating the
recovery driving of recovering the (+) threshold voltage
shift of the driving transistor DT in the pixel of the organic
light emitting display device 100 according to an embod-
iment. With reference to FIG. 7, in the case that a specific
pixel, in which a threshold voltage shift deviated from the
range of the compensation for the threshold voltage oc-
curs, is a pixel in which the threshold voltage of the driving
transistor DT is deviated and shifted in the (+) direction
from a predetermined range of the compensation for the
threshold voltage as a driving time increases-that is, the
threshold voltage increases above the upper limit value
(limit value of the compensation for the threshold voltage)
in the range of the compensation for the threshold volt-
age-the recovery driving unit 600 may perform a recovery
driving for recovering the (+) threshold voltage shift(s).
[0092] On the other hand, when the threshold voltage
of the driving transistor DT of the first specific pixel de-
creases and enters the range of the compensation for
the threshold voltage so as to be identical to a first pre-
determined reference value, the recovery driving unit 600
stops the recovery driving for recovering the (+) threshold
voltage shift (E).
[0093] With relation to stopping the recovery driving
for recovering the (+) threshold voltage shift, the first pre-
determined reference value may be a default value or a
value set from an average sensing value of the threshold
voltage for the plural pixels.
[0094] On the other hand, in the case that a specific
pixel in which the threshold voltage is deviated and shift-
ed from the range of the compensation for the threshold
voltage is a first specific pixel in which the threshold volt-
age of the driving transistor DT increases and is deviated
and shifted in the (+) direction from the predetermined
range of the compensation, i.e., a (+) threshold voltage
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shift pixel deviated from a compensation limit, the recov-
ery driving unit 600 may control application of a first volt-
age V1 and a second voltage V2 under a condition of
"negative stress" to the first node N1 and the second
node N2 of the driving transistor DT of the first specific
pixel. The recovery driving unit 600 may thereby perform
the recovery driving for the recovery of the (+) threshold
voltage shift so that the threshold voltage of the driving
transistor DT of the first specific pixel decreases and is
present within the range of the compensation, i.e., the
(+) threshold voltage shift deviated from the range of the
compensation for the threshold voltage is recovered.
[0095] Further, the recovery driving unit 600 may con-
trol application of a third voltage V3 to the third node N3
of the driving transistor DT of the first specific pixel so
that the driving transistor DT of the first specific pixel is
under a condition of negative stress.
[0096] "Negative stress" means application of voltages
to the nodes of the driving transistor DT to thereby enable
the threshold voltage of the driving transistor DT to be
small. Here, the voltages V1, V2, and V3 applied to the
nodes of the driving transistor DT are regulated voltages
to enable the threshold voltage of the driving transistor
DT to be small.
[0097] In order to apply the negative stress to the driv-
ing transistor DT, the recovery driving unit 600 may reg-
ulate the first and second voltages, in which the first volt-
age V1 applied to the first node N1 of the driving transistor
DT of the first specific pixel is enabled to be lower than
the second voltage V2 applied to the second node N2 of
the driving transistor DT of the first specific pixel (V1<V2).
The driving transistor DT of the first specific pixel is there-
by under the condition of negative stress.
[0098] Further, the recovery driving unit 600 may con-
trol application of the third voltage to the third node N3
of the driving transistor of the first specific pixel, so that
the driving transistor DT is under the condition of negative
stress. In this case, the recovery driving unit 600 may
regulate the first and third voltages, in which the first volt-
age V1 applied to the first node N1 of the driving transistor
DT of the first specific pixel is lower than the third voltage
V3 applied to the third node N3 of the driving transistor
of the first specific pixel.
[0099] FIG. 8 is a graph schematically illustrating the
recovery driving of recovering the (-) threshold voltage
shift of the driving transistor DT in the pixel of the organic
light emitting display device 100 according to an embod-
iment. With reference to FIG. 8, in the case that a specific
pixel is a second specific pixel in which the threshold
voltage of the driving transistor DT driving the organic
light emitting diode decreases and is deviated and shifted
in the (-) direction from the predetermined range of the
compensation as a driving time increases, i.e., the (-)
threshold voltage shift pixel in which the threshold voltage
deviates from the range of the compensation, when the
threshold voltage of the driving transistor DT of the sec-
ond specific pixel decreases and is deviated and shifted
in the (+) direction from the range of the compensation

for the threshold voltage, i.e., the threshold voltage be-
comes smaller than the lower limit value (limit value (-)
of the compensation for the threshold voltage) of the
range of the compensation for the threshold voltage, the
recovery driving unit 600 performs the recovery driving
of recovering the (-) threshold voltage shift (S).
[0100] On the other hand, when the threshold voltage
of the driving transistor DT of the second specific pixel
increases and enters the range of the compensation for
the threshold voltage so as to be identical to a second
predetermined reference value after the recovery driving
of recovering the (-) threshold voltage shift is started, the
recovery driving unit 600 stops the recovery driving of
recovering the (-) threshold voltage shift.
[0101] With relation to stopping the recovery driving
for recovering the (-) threshold voltage shift, the second
predetermined reference value may be a default value
or a value set from an average sensing value of the
threshold voltage for the plural pixels.
[0102] On the other hand, in the case that a specific
pixel is a second specific pixel in which the threshold
voltage of the driving transistor DT decreases and is de-
viated and shifted in the (-) direction from the predeter-
mined range of the compensation as a driving time in-
creases, i.e., a (-) threshold voltage shift pixel deviated
from a compensation limit, the recovery driving unit 600
may control application of a first voltage V1 and a second
voltage V2 under a condition of a "positive stress" to the
first node N1 and the second node N2 of the driving tran-
sistor DT of the second specific pixel and to perform the
recovery driving for the recovery of the (-) threshold volt-
age shift so that the threshold voltage of the driving tran-
sistor DT of the second specific pixel increases and is
present within the range of the compensation, i.e., the (-)
threshold voltage shift deviated from the range of the
compensation for the threshold voltage is recovered.
[0103] Further, the recovery driving unit 600 may con-
trol application of a third voltage V3 to the third node N3
of the driving transistor DT of the second specific pixel
so that the driving transistor DT of the second specific
pixel is under a condition of positive stress.
[0104] "Positive stress" means application of voltages
to the nodes of the driving transistor DT to thereby enable
the threshold voltage of the corresponding driving tran-
sistor DT to increase. Here, the voltages V1, V2, and V3
applied to the nodes of the driving transistor DT are reg-
ulated voltages to enable the threshold voltage of the
driving transistor DT to increase.
[0105] In order to apply the positive stress to the driving
transistor DT, the recovery driving unit 600 may regulate
the first and second voltages, in which the first voltage
V1 applied to the first node N1 of the driving transistor
DT of the first specific pixel is enabled to be higher than
the second voltage V2 applied to the second node N2 of
the driving transistor DT of the first specific pixel (V1>V2).
The driving transistor DT of the second specific pixel is
thereby under the condition of positive stress.
[0106] Further, in order to apply the positive stress to
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the driving transistor DT, the recovery driving unit 600
may regulate the first and third voltages in which the first
voltage V1 applied to the first node N1 of the driving tran-
sistor DT of the second specific pixel becomes higher
than the third voltage applied to the third node N3 of the
driving transistor DT of the second specific pixel (V1>V3).
[0107] On the other hand, while the negative stress is
applied to the driving transistor DT of the (+) threshold
voltage shift pixel (first specific pixel) deviated from the
range of the compensation for the threshold voltage, or
the positive stress is applied to the driving transistor DT
of the (-) threshold voltage shift pixel (second specific
pixel) deviated from the range of the compensation for
the threshold voltage, the recovery driving unit 600 may
control application of a voltage under a non-stress con-
dition to all nodes of the driving transistor DT of the pixel
for which the recovery driving is unnecessary when the
recovery driving of recovering the threshold voltage shift
for the specific pixel (the first specific pixel and/or the
second specific pixel) is performed.
[0108] Here, the "non-stress condition" may be a case
in which the negative stress condition, the positive stress
condition, or both the negative stress condition and the
positive stress condition are absent.
[0109] Hereinafter, an example of the recovery driving
for recovering the (+) threshold voltage shift and the (-)
threshold voltage shift when the display panel 110 in-
cludes the (+) threshold voltage shift pixel (the first spe-
cific pixel) in which the threshold voltage deviates from
the range of the compensation for the threshold voltage,
the (-) threshold voltage shift pixel (the second specific
pixel) in which the threshold voltage deviates from the
range of the compensation for the threshold voltage, and
the normal pixel in which the threshold voltage is not de-
viated from the range of the compensation for the thresh-
old voltage, will be described with reference to FIGs. 9,
10 and 11.
[0110] FIG. 9 is an example view illustrating the thresh-
old voltage shift of the driving transistor for the pixels of
the organic light emitting display device 100 before the
recovery driving, according to an embodiment.
[0111] According to the example of FIG. 9, among
twenty pixels formed on the display panel 110 before the
recovery driving unit 600 performs the recovery driving
for recovering the threshold voltage shift, two pixels
marked by "(+)" correspond to the (+) threshold voltage
shift pixels (first specific pixel) in which the threshold volt-
age deviates from the range of the compensation for the
threshold voltage (compensation limit), two pixels
marked by "(-)" correspond to the (-) threshold voltage
shift pixels (second specific pixel) in which the threshold
voltage deviates from the range of the compensation for
the threshold voltage (compensation limit), and sixteen
pixels marked by "P" correspond to the normal pixels in
which there is no (+) threshold voltage shift deviated from
the range of the compensation for the threshold voltage
(compensation limit) or (-) threshold voltage shift deviat-
ed from the range of the compensation for the threshold

voltage (compensation limit). It should be appreciated
that the example of twenty pixels was selected merely
for illustration purposes, and that embodiments are not
limited thereto.
[0112] Two examples in which the recovery driving unit
600 performs the recovery driving for recovering the
threshold voltage in the state of the threshold voltage
shift of FIG. 9 before performing the recovery driving for
recovering the threshold voltage shift will be described
with reference to FIGS. 10 and 11.
[0113] FIG. 10 is an example view illustrating a se-
quential recovery driving of recovering the (+) threshold
voltage shift and the (-) threshold voltage shift in the state
of the threshold voltage shift of FIG. 9.
[0114] With reference to FIG. 10, the recovery driving
unit 600 may sequentially perform the (a) recovery driving
for the first specific pixel ((+) threshold voltage shift pixel
deviated and shifted from the range of the compensation
for the threshold voltage (compensation limit)) in which
the threshold voltage of the driving transistor DT increas-
es as a driving time increases, and is deviated and shifted
in the (+) direction from the predetermined range of the
compensation for the threshold voltage, among the plural
pixels; and (b) the recovery driving for the second specific
pixel ((-) threshold voltage shift pixel deviated and shifted
from the range of the compensation for the threshold volt-
age (compensation limit)) in which the threshold voltage
of the driving transistor DT decreases as the driving time
increases, and is deviated and shifted in the (-) direction
from the predetermined range of the compensation for
the threshold voltage, among the plural pixels.
[0115] Hereinafter, an example of the recovery driving
will be described in detail.
[0116] Diagram (A) of FIG. 10 illustrates the status of
twenty pixels before the threshold voltage is sensed. Be-
fore the threshold voltage is sensed, as shown in FIG. 9,
it cannot be known how many pixels among the twenty
pixels, which are deviated from the range of the compen-
sation for the threshold voltage, are present.
[0117] Diagram (B) of FIG. 10 illustrates the two pixels
corresponding to the (+) threshold voltage shift pixels
deviated from the range of the compensation for the
threshold voltage. With reference to diagram (B), the (+)
threshold voltage shift pixels deviated from the range of
the compensation for the threshold voltage (compensa-
tion limit) are marked by "(+)", and pixels marked by "A"
are not (+) threshold voltage shift pixels deviated from
the range of the compensation for the threshold voltage
(compensation limit).
[0118] The pixels marked by "A" may be normal pixels
or may be (-) threshold voltage shift pixels deviated from
the range of the compensation for the threshold voltage
(compensation limit).
[0119] With reference to diagram (C) of FIG. 10, the
recovery driving unit 600 applies a voltage to the (+)
threshold voltage shift pixel deviated from the range of
the compensation for the threshold voltage (compensa-
tion limit) so that the corresponding driving transistor DT
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is subjected to negative stress, and performs the recov-
ery driving for recovering the (+) threshold voltage shift.
[0120] With regard to the recovery driving, when the
recovery driving is performed for the two specific pixels,
marked by "+", which are the (+) threshold voltage shift
pixels deviated from the range of the compensation for
the threshold voltage (compensation limit), the recovery
driving unit 600 may control application of a voltage high-
er than the first voltage applied to the first node of the
driving transistor DT of the first specific pixel to the first
node N1 of the driving transistor DT of the remaining
pixels excluding the first specific pixel.
[0121] Accordingly, as shown in diagram (C) of FIG.
10, all of the twenty pixels are pixels in which there is no
(+) threshold voltage shift deviated from the range of the
compensation for the threshold voltage (compensation
limit). In this sense, all pixels are marked by "A". The
twenty pixels marked by "A" may include the normal pix-
els, and the (-) threshold voltage shift pixels deviated
from the range of the compensation for the threshold volt-
age (compensation limit).
[0122] Diagram (D) of FIG. 10 is a view illustrating a
case where two pixels are identified as the (-) threshold
voltage shift pixels (pixels marked by "-") deviated from
the range of the compensation for the threshold voltage
(compensation limit), and the remaining pixels are iden-
tified as normal pixels (pixels marked by "B") according
to a result from sensing the threshold voltage for all of
twenty pixels which are pixels without the (+) threshold
voltage shift deviated from the range of the compensation
for the threshold voltage (compensation limit) (a first
sensing result after step A of FIG. 10, or a new sensing
result after step C of FIG. 10) as the recovery driving for
recovering the (+) threshold voltage shift is performed.
[0123] In this state of the threshold voltage shift of the
pixel, the recovery driving unit 600 applies a voltage to
the (-) threshold voltage shift pixel deviated from the
range of the compensation for the threshold voltage
(compensation limit) so that the corresponding driving
transistor DT is subjected to positive stress, and performs
the recovery driving for recovering the (-) threshold volt-
age shift.
[0124] According to the recovery driving for recovering
the (-) threshold voltage shift, as shown in diagram (E)
of FIG. 10, all of the twenty pixels are pixels in which
there is no (-) threshold voltage shift deviated from the
range of the compensation for the threshold voltage
(compensation limit). In this sense, all pixels are marked
by "B".
[0125] At this time, when the recovery driving for the
two specific pixels which are (-) threshold voltage shift
pixels deviated from the range of the compensation for
the threshold voltage (compensation limit) is performed,
the recovery driving unit 600 may control application of
a voltage lower than the first voltage applied to the first
node of the driving transistor DT of the second specific
pixel to the first node N1 of the driving transistor DT of
the remaining pixels excluding the second specific pixel.

[0126] As described above, after the recovery driving
for recovering the (+) threshold voltage shift deviated
from the range of the compensation for the threshold volt-
age (compensation limit) and the recovery driving for re-
covering the (-) threshold voltage shift deviated from the
range of the compensation for the threshold voltage
(compensation limit) are sequentially performed, all of
the twenty pixels become the normal pixels (pixels
marked by "P") without either the (+) threshold voltage
shift or the (-) threshold voltage shift, as shown in diagram
(F) of FIG. 10.
[0127] As described above with reference to FIG. 10,
on the other hand, the recovery driving unit 600 may se-
quentially or simultaneously perform the recovery driving
for recovering the (+) threshold voltage shift deviated
from the range of the compensation for the threshold volt-
age (compensation limit) and the (-) threshold voltage
shift deviated from the range of the compensation for the
threshold voltage (compensation limit). The recovery
driving of the recovery driving unit 600 will described with
reference to FIG. 11.
[0128] FIG. 11 is an example view illustrating a simul-
taneous recovery driving for recovering the (+) threshold
voltage shift and the (-) threshold voltage shift in the state
of the threshold voltage shift of FIG. 9.
[0129] Diagram (A) of FIG. 11 illustrates the status of
twenty pixels before the threshold voltage is sensed. Be-
fore the threshold voltage is sensed, as shown in FIG. 9,
it cannot be known how many pixels among the twenty
pixels, which are deviated from the range of the compen-
sation for the threshold voltage, are present.
[0130] Diagram (B) of FIG. 11 illustrates (+) threshold
voltage shift pixels and (-) threshold voltage shift pixels,
when two pixels among the twenty pixels which are
marked by "(+)" and deviated from the range of the com-
pensation for the threshold voltage and two pixels which
are marked by "(-)" and deviated from the range of the
compensation for the threshold voltage are identified af-
ter sensing the threshold voltage.
[0131] In diagram (B), the pixel marked by "P" is not
the (+) threshold voltage shift pixel deviated from the
range of the compensation for the threshold voltage or
the (-) threshold voltage shift pixel deviated from the
range of the compensation for the threshold voltage, but
is the normal pixel.
[0132] The recovery driving unit 600 may simultane-
ously perform the recovery driving for (a) the first specific
pixel ((+) threshold voltage shift pixel deviated and shifted
from the range of the compensation for the threshold volt-
age (compensation limit)) in which the threshold voltage
of the driving transistor DT increases as a driving time
increases, and is deviated and shifted in the (+) direction
from the predetermined range of the compensation for
the threshold voltage, among the twenty pixels, and the
recovery driving for (b) the second specific pixel ((-)
threshold voltage shift pixel deviated and shifted from the
range of the compensation for the threshold voltage
(compensation limit)) in which the threshold voltage of
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the driving transistor DT decreases as the driving time
increases, and is deviated and shifted in the (-) direction
from the predetermined range of the compensation for
the threshold voltage, among the twenty pixels.
[0133] In other words, the recovery driving unit 600 ap-
plies a voltage to the (+) threshold voltage shift pixel de-
viated from the range of the compensation for the thresh-
old voltage (compensation limit) so that the correspond-
ing driving transistor DT is subjected to negative stress,
and performs the recovery driving for recovering the (+)
threshold voltage shift, and simultaneously applies a volt-
age to the (-) threshold voltage shift pixel deviated from
the range of the compensation for the threshold voltage
(compensation limit) so that the corresponding driving
transistor DT is subjected to positive stress, and performs
the recovery driving for recovering the (-) threshold volt-
age shift pixel.
[0134] At this time, the recovery driving unit 600 may
control application of a voltage between a first voltage
applied to the first node of the driving transistor DT of the
first specific pixel and a first voltage applied to the first
node of the driving transistor DT of the second specific
pixel, to the first node N1 of the driving transistor DT of
the remaining pixels (normal pixels) excluding the (+)
threshold voltage shift pixel deviated from the range of
the compensation voltage (first specific pixel) and the (-)
threshold voltage shift pixel deviated from the range of
the compensation voltage (second specific pixel).
[0135] As described above, on the other hand, in the
case that one pixel is deviated and shifted in the (+) di-
rection from the range of the compensation for threshold
voltage, when the threshold voltage is recovered within
the range of the compensation for the threshold voltage
after the recovery driving, the threshold voltage shift may
occur again in which the recovered threshold voltage is
deviated and shifted in the (+) or (-) direction from the
range of the compensation for the threshold voltage. In
this case, the recovery driving may have to be performed
again, thereby maintaining the threshold voltage of the
driving transistor DT of one pixel within the range of the
compensation for the threshold voltage. Accordingly, it
is possible to extend the normal driving time and the du-
rability of the organic light emitting display. The continu-
ous recovery driving for recovering the threshold voltage
shift will be described with reference to FIG. 12.
[0136] FIG. 12 is a graph schematically illustrating an
example of the continuous recovery driving for recovering
the threshold voltage shift of the driving transistor DT in
the pixel of the organic light emitting display device 100
according to an embodiment.
[0137] With reference to FIG. 12, as an example, when
the threshold voltage of the driving transistor DT increas-
es and is higher than the upper limit value (a limit value
(+) of the compensation for the threshold voltage) of the
range of the compensation for the threshold voltage, the
recovery driving (first recovery driving) for recovering the
(+) threshold voltage shift is performed (S 1). Accordingly,
the threshold voltage is gradually reduced by the first

recovery driving and enters the range of the compensa-
tion for the threshold voltage when the threshold voltage
is lower than the upper limit value (the limit value (+)) of
the range of the compensation for the threshold voltage.
The first recovery driving is performed until the threshold
voltage decreases and reaches the first predetermined
reference value (E1).
[0138] Therefore, the threshold voltage deviated in the
(+) direction deviated from the range of the compensation
for the threshold voltage is recovered again within the
range of the compensation for the threshold voltage,
thereby compensating for the threshold voltage. Accord-
ingly, it is possible to solve a degradation in a quality of
an image in which luminance of the image is degraded.
[0139] Then, as an example, when the threshold volt-
age of the identical driving transistor DT decreases and
is lower than the lower limit value (a limit value (-) of the
compensation for the threshold voltage) of the range of
the compensation for the threshold voltage, the recovery
driving (second recovery driving) for recovering the (-)
threshold voltage shift is performed (S2). Accordingly,
the threshold voltage is gradually increased by the sec-
ond recovery driving and enters the range of the com-
pensation for the threshold voltage when the threshold
voltage is higher than the lower limit value (the limit value
(-)) of the range of the compensation for the threshold
voltage. The second recovery driving is performed until
the threshold voltage increases and reaches the second
predetermined reference value (E2).
[0140] Therefore, the threshold voltage deviated in the
(-) direction from the range of the compensation for the
threshold voltage is recovered again within the range of
the compensation for the threshold voltage, thereby com-
pensating for the threshold voltage. Accordingly, it is pos-
sible to solve degradation in a quality of an image in which
luminance of the image increases over a normal level.
[0141] Then, as an example, when the threshold volt-
age of the identical driving transistor DT increases and
is higher than the upper limit value (a limit value (+) of
the compensation for the threshold voltage) of the range
of the compensation for the threshold voltage, the recov-
ery driving (third recovery driving) for recovering the (+)
threshold voltage shift is performed (S3). Accordingly,
the threshold voltage is gradually reduced by the third
recovery driving and enters the range of the compensa-
tion for the threshold voltage when the threshold voltage
is lower than the upper limit value (the limit value (+) of
the compensation for the threshold voltage) of the range
of the compensation for the threshold voltage. The third
recovery driving is performed until the threshold voltage
decreases and reaches the first predetermined reference
value (E3).
[0142] Therefore, the threshold voltage deviated in the
(+) direction from the range of the compensation for the
threshold voltage is recovered again within the range of
the compensation for the threshold voltage, thereby com-
pensating for the threshold voltage. Accordingly, it is pos-
sible to solve degradation in a quality of an image in which
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luminance of the image is degraded.
[0143] As described above with reference to FIG. 12,
according to the embodiment, although the threshold
voltage of one driving transistor DT is changed in any
level depending on the driving time, and deviated from
the range of the compensation for the threshold voltage,
it is possible to continuously maintain the threshold volt-
age in the range of the compensation for the threshold
voltage.
[0144] As described above, embodiments of the
present invention can provide an organic light emitting
display device and a display panel thereof, which are
capable of performing the recovery driving for recovering
the threshold voltage shift, which enables the threshold
voltage to be recovered to be within the range of the
compensation for the threshold voltage of the driving
transistor, when the threshold voltage of the driving tran-
sistor is deviated and shifted from the range of the com-
pensation for the threshold voltage as the driving time of
the driving transistor increases.
[0145] The present invention can provide the organic
light emitting display device 100 and the display panel
110 thereof, which are capable of continuously maintain-
ing the threshold voltage of the driving transistor DT with-
in the range of the compensation for the threshold voltage
although the driving time of the driving transistor DT in-
creases.
[0146] While the technical scope of embodiments of
the present invention has been exemplarily described
with reference to the accompanying drawings, it will be
understood by a person skilled in the art that embodi-
ments of the present invention maybe varied and modi-
fied in various forms without departing from the scope of
the present invention, as defined in the claims. Therefore,
the embodiments disclosed are intended to illustrate the
scope of the technical idea of embodiments of the present
invention, and the scope of the present invention is not
limited by the embodiments. The scope of the present
invention shall be construed on the basis of the accom-
panying claims in such a manner that all of the technical
ideas included within the scope equivalent to the claims
belong to the present invention.

Claims

1. An organic light emitting display device, comprising:

a display panel (110) including data lines (DL),
first and second gate lines (GL1, GL2) and a
plurality of pixels (P), each pixel being defined
at an intersection of a data line (DL) and first and
second gate lines (GL1, GL2); a gate driving cir-
cuit (130, 140) electrically connected to the first
and second gate lines (GL1, GL2); wherein each
pixel (P) includes a driving transistor (DT) and
an organic light emitting diode (OLED), the driv-
ing transistor (DT) being configured to supply

current to the organic light emitting diode
(OLED), and the driving transistor (DT) having
a threshold voltage;
wherein a range of compensation for the thresh-
old voltage of the driving transistor (DT) has at
least one of an upper voltage limit and a lower
voltage limit, and an analogue digital converter
(520) being configured to sense the threshold
voltage of each driving transistor (DT); the or-
ganic light emitting display device being char-
acterized in that it further comprises a recovery
driving circuit (600) configured when a power-
off signal of the display panel is input and when
the threshold voltage of a driving transistor (DT)
is outside of the range of compensation to
apply a first voltage (V1) to a first node (N1) of
said driving transistor (DT) and to apply a sec-
ond voltage (V2) to a second node (N2) of said
driving transistor (DT) until the threshold voltage
of said driving transistor (DT) is back within the
range of compensation, wherein the first voltage
(V1) is lower than the second voltage (V2) when
the threshold voltage of said driving transistor
(DT) is above the upper voltage limit and the first
voltage (V1) is greater than the second voltage
(V2) when the threshold voltage of said driving
transistor (DT) is below the lower voltage limit,
and
subsequently apply a ground voltage (VSS) to
all nodes of said driving transistor (DT),
wherein the first node (N1) corresponds to a gate
of said driving transistor (DT), and the second
node is electrically connected to an anode or
cathode of the organic light emitting diode
(OLED).

2. The organic light emitting display device of claim 1,
further comprising:

a reference voltage line (RVL),
the first node (N1) of each pixel (P) is electrically
connected to the data line (DL) through a first
transistor (T1), a gate of the first transistor (T1)
is electrically connected to the first gate line
(GL1), and the gate driving circuit (130) config-
ured to control the first transistor (T1) through
application of a scan signal (SCAN) to the first
gate line (GL1); and
the second node (N2) of each pixel (P) is elec-
trically connected to the reference voltage line
(RVL) through a second transistor (T2), a gate
of the second transistor (T2) is electrically con-
nected to the second gate line (GL2), the gate
driving circuit (140) being configured to control
the second transistor (T2) through application
of a sense signal (SENSE) to the second gate
line (GL2).
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3. The organic light emitting display device of claim 2,
further comprising:

a driving voltage line (DVL) configured to supply
a driving voltage (VDD);
a storage capacitor (Cstg) electrically connected
between the first and second nodes (N1, N2);
and
a third node (N3) electrically connected to the
driving voltage line (DVL),
wherein the display device (100) is configured,
for each pixel, to apply the scan signal (SCAN)
to the first transistor (T1), a data voltage (Vdata)
to the first node (N1) via the first transistor (T1),
the sense signal (SENSE) to the second tran-
sistor (T2), and a reference voltage (Vref) to the
second node (N2) via the second transistor (T2),
a desired voltage thereby occurring between the
first and second nodes (N1, N2),

subsequently, to remove application of the
reference voltage (Vref) to the second node
(N2), thereby floating the second node (N2),
and
after floating the second node (N2), meas-
ure the voltage of the second node (N2),
and determine the threshold voltage of the
driving transistor (DT) to be the data voltage
(Vdata) subtracted by the measured voltage
of the second node (N2).

4. The organic light emitting display device of claim 3,
wherein the first node (N1) is electrically connected
to one of a source or a drain of the first transistor
(T1), the second node (N2), which corresponds to
one of a source or a drain of the driving transistor
(DT) is electrically connected to the anode of the
organic light emitting diode (OLED), and the third
node (N3), which corresponds to the other of the
source or the drain of the driving transistor (DT), is
electrically connected to the driving voltage line
(DVL).

5. The organic light emitting display device of claim 1,
wherein the range of compensation for the threshold
voltage of the driving transistor (DT) has both the
upper voltage limit and the lower voltage limit.

6. The organic light emitting display device of claim 1,
the display device (100) further configured to

determine that a threshold voltage shift (Vth
Shift) of one or more of the plurality of the pixels
(P) is greater than an upper limit of the range of
compensation;
apply negative stress to the corresponding driv-
ing transistors (DT) of the one or more of the
pixels (P) whose threshold voltage shift (Vth

Shift) is greater than the upper limit of the range
of compensation;
determine that a threshold voltage shift (Vth
Shift) of one or more others of the plurality of
pixels (P) is lower than the lower limit of the
range of compensation; and
apply positive stress to the corresponding driv-
ing transistors (DT) of the one or more others of
the pixels (P) whose threshold voltage shift (Vth
Shift) is lower than the lower limit of the range
of compensation.

7. A method of compensating the threshold voltages of
driving transistors (DT), each driving transistor being
included in a specific pixel (P) of a plurality of pixels
of an organic light emitting display device, the meth-
od comprising when a power-off signal of a display
panel is inputted:

determining the threshold voltages of the driving
transistors (DT) ; a threshold voltage of one or
more of a plurality of the specific pixels (P) is
greater than an upper limit of a range of com-
pensation, applying a first voltage (V1) lower
than a second voltage (V2) as a negative stress
to first nodes (N1) and second nodes (N2), re-
spectively, of the corresponding driving transis-
tors (DT) of the one or more of the specific pixels
(P) whose threshold voltage is greater than the
upper limit of the range of compensation until
the threshold voltage of said corresponding driv-
ing transistors (DT) is back within the range of
compensation; when a threshold voltage of one
or more others of the plurality of specific pixels
(P) is lower than a lower limit of the range of
compensation, applying a first voltage (V1)
greater than a second voltage (V2) as a positive
stress to first nodes (N1) and second nodes
(N2), respectively, of the corresponding driving
transistors (DT) of the one or more others of the
specific pixels whose threshold voltage is lower
than the lower limit of the range of compensation
until the threshold voltage of said corresponding
driving transistors (DT) is back within the range
of compensation;
the first nodes (N1) corresponding to gates of
the driving transistors (DT), and the second
nodes being electrically connected to an anode
or cathode of the organic light emitting diodes
(OLED); and
subsequently applying a ground voltage (VSS)
to all nodes of said corresponding driving tran-
sistors (DT).

8. The method of claim 7, wherein the applying positive
stress includes applying voltages to nodes of the cor-
responding driving transistors (DT) to enable the
threshold voltages of the corresponding driving tran-
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sistors (DT) to increase; and
wherein the applying negative stress includes apply-
ing voltages to nodes of the corresponding driving
transistors (DT) to enable the threshold voltages of
the corresponding driving transistors to decrease.

9. The method of claim 7, wherein the display device
simultaneously performs the determining that the
threshold voltage shift (Vth Shift) of the one or more
of the specific pixels (P) is greater than the upper
limit of the range of compensation, and the deter-
mining that the threshold voltage shift (Vth Shift) of
the one or more others of the specific pixels (P) is
lower than the lower limit of the range of compensa-
tion; and
the display device (100) simultaneously performs the
applying negative stress to the corresponding driving
transistors (DT) of the one or more of the specific
pixels (P) whose threshold voltage shift (Vth Shift)
is greater than the upper limit of the range of com-
pensation, and the applying positive stress to the
corresponding driving transistors (DT) of the one or
more others of the specific pixels (P) whose thresh-
old voltage shift (Vth Shift) is lower than the lower
limit of the range of compensation.

10. The method of claim 7, wherein the display device
(100) sequentially performs,

(a) the determining that the threshold voltage
shift (Vth Shift) of the one or more of the specific
pixels (P) is greater than the upper limit of the
range of compensation, and the applying nega-
tive stress to the corresponding driving transis-
tors (DT) of the one or more of the specific pixels
(P) whose threshold voltage shift (Vth Shift) is
greater than the upper limit of the range of com-
pensation,
(b) the determining that the threshold voltage
shift (Vth Shift) of the one or more others of the
specific pixels (P) is lower than the lower limit of
the range of compensation, and

the applying positive stress to the corresponding
driving transistors (DT) of the one or more others of
the specific pixels (P) whose threshold voltage shift
(Vth Shift) is lower than the lower limit of the range
of compensation,
in any sequence of (a) and (b).

11. The method of claim 7, wherein (a) is performed be-
fore (b).

Patentansprüche

1. Organische lichtemittierende Anzeigevorrichtung,
die Folgendes umfasst:

ein Anzeigefeld (110), das Datenleitungen (DL),
eine erste und eine zweite Gate-Leitung (GL1,
GL2) und mehrere Bildpunkte (P) umfasst, wo-
bei jeder Bildpunkt an einem Schnittpunkt einer
Datenleitung (DL) mit der ersten und der zweiten
Gate-Leitung (GL1, GL2) definiert ist;
eine Gate-Treiberschaltung (130, 140), die mit
der ersten und der zweiten Gate-Leitung (GL1,
GL2) elektrisch verbunden ist;
wobei jeder Bildpunkt (P) einen Treibertransis-
tor (DT) und eine organische Leuchtdiode
(OLED) umfasst, der Treibertransistor (DT) kon-
figuriert ist, Strom an die organische Leuchtdi-
ode (OLED) zu liefern und der Treibertransistor
(DT) eine Schwellenspannung hat;
wobei ein Ausgleichsbereich für die Schwellen-
spannung des Treibertransistors (DT) eine obe-
re Spannungsgrenze und/oder eine untere
Spannungsgrenze hat und ein Analog/Digital-
Umsetzer (520) konfiguriert ist, die Schwellen-
spannung jedes Treibertransistors (DT) zu er-
fassen; und
die organische lichtemittierende Anzeigevor-
richtung dadurch gekennzeichnet ist, dass
sie ferner Folgendes umfasst:

eine Wiederherstellungstreiberschaltung
(600), die konfiguriert ist, dann, wenn ein
Ausschaltsignal des Anzeigefelds eingege-
ben worden ist und die Schwellenspannung
eines Treibertransistors (DT) außerhalb
des Ausgleichsbereichs liegt, eine erste
Spannung (V1 an einen ersten Knoten (N1)
des Treibertransistors (DT) anzulegen und
eine zweite Spannung (V2) an einen zwei-
ten Knoten (N2) des Treibertransistors (DT)
anzulegen, bis die Schwellenspannung des
Treibertransistors (DT) zurück in dem Aus-
gleichsbereich ist, wobei die erste Span-
nung (V1) geringer als die zweite Spannung
(V2) ist, wenn die Schwellenspannung des
Treibertransistors (DT) über der oberen
Spannungsgrenze liegt und die erste Span-
nung (V1) größer als die zweite Spannung
(V2) ist, wenn die Schwellenspannung des
Treibertransistors (DT) unter der unteren
Spannungsgrenze liegt, und anschließend
eine Massespannung (VSS) an alle Knoten
des Treibertransistors (DT) anzulegen,
wobei der erste Knoten (N1) einem Gate
des Treibertransistors (DT) entspricht und
der zweite Knoten an eine Anode oder Ka-
thode der organischen Leuchtdiode
(OLED) elektrisch angeschlossen ist.

2. Organische lichtemittierende Anzeigevorrichtung
nach Anspruch 1, die ferner Folgendes umfasst:
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eine Referenzspannungsleitung (RVL),
wobei der erste Knoten (N1) jedes Bildpunkts
(P) mit der Datenleitung (DL) über einen ersten
Transistor (T1) elektrisch verbunden ist, ein
Gate des ersten Transistors (T1) mit der ersten
Gate-Leitung (GL1) elektrisch verbunden ist und
die Gate-Treiberschaltung (130) zum Steuern
des ersten Transistors (T1) durch Anlegen eines
Abtastsignals (SCAN) an die erste Gate-Leitung
(GL1) konfiguriert ist; und
wobei der zweite Knoten (N2) jedes Bildpunkts
(P) mit der Referenzspannungsleitung (RVL)
über einen zweiten Transistor (T2) elektrisch
verbunden ist, ein Gate des zweiten Transistors
(T2) mit der zweiten Gate-Leitung (GL2) elek-
trisch verbunden ist und die Gate-Treiberschal-
tung (140) konfiguriert ist, den zweiten Transis-
tor (T2) durch Anlegen eines Erfassungssignals
(SENSE) an die zweite Gate-Leitung (GL2) zu
steuern.

3. Organische lichtemittierende Anzeigevorrichtung
nach Anspruch 2, die ferner Folgendes umfasst:

eine Treiberspannungsleitung (DVL), die zum
Liefern einer Antriebsspannung (VDD) konfigu-
riert ist;
einen Speicherkondensator (Cstg), der zwi-
schen dem ersten und dem zweiten Knoten
elektrisch angeschlossen ist (N1, N2); und
einen dritten Knoten (N3), der an die Treiber-
spannungsleitung (DVL) elektrisch angeschlos-
sen ist,
wobei das Anzeigegerät (100) konfiguriert ist,
für jeden Bildpunkt folgende Schritte auszufüh-
ren:

Anlegen des Abtastsignals (SCAN) an den
ersten Transistor (T1), einer Datenspan-
nung (Vdata) über den ersten Transistor
(T1) an den ersten Knoten (N1), des Erfas-
sungssignals (SENSE) an den zweiten
Transistor (T2) und einer Referenzspan-
nung (VREF) über den zweiten Transistor
(T2) an den zweiten Knoten (N2), wodurch
eine gewünschte Spannung zwischen dem
ersten und dem zweiten Knoten (N1, N2)
auftritt,
anschließend Aufheben des Anlegens der
Referenzspannung (Vref) an den zweiten
Knoten (N2) und dadurch Setzen des zwei-
ten Knotens (N2) auf schwebendes Poten-
tial, und,
nach dem Setzen des zweiten Knotens (N2)
auf schwebendes Potential Messen der
Spannung des zweiten Knotens (N2) und
Feststellen, ob die Schwellenspannung des
Treibertransistors (DT) die Datenspannung

(Vdata) verringert um die gemessene Span-
nung des zweiten Knotens (N2) ist.

4. Organische lichtemittierende Anzeigevorrichtung
nach Anspruch 3, wobei der erste Knoten (N1) mit
einer Source oder einem Drain des ersten Transis-
tors (T1) elektrisch verbunden ist, der zweite Knoten
(N2), der einer Source oder einem Drain des Trei-
bertransistors (DT) entspricht, mit der Anode der or-
ganischen Leuchtdiode (OLED) elektrisch verbun-
den ist und der dritte Knoten (N3), der dem anderen
Anschluss, entweder Source oder Drain, des Trei-
bertransistors (DT) entspricht, mit der Treiberspan-
nungsleitung (DVL) elektrisch verbunden ist.

5. Organische lichtemittierende Anzeigevorrichtung
nach Anspruch 1, wobei der Ausgleichsbereich für
die Schwellenspannung des Treibertransistors (DT)
die obere Spannungsgrenze und die untere Span-
nungsgrenze hat.

6. Organische lichtemittierende Anzeigevorrichtung
nach Anspruch 1, wobei die Anzeigevorrichtung
(100) ferner für Folgendes konfiguriert ist:

Feststellen, ob eine Schwellenspannungsver-
schiebung (Vth Shift) von einem oder mehreren
der mehreren Bildpunkte (P) größer als eine
obere Grenze des Ausgleichsbereichs ist;
Anwenden einer negativen Belastung auf die
entsprechenden Treibertransistoren (DT) des
einen oder der mehreren Bildpunkte (P), deren
Schwellenspannungsverschiebung (Vth Shift)
größer als die obere Grenze des Ausgleichsbe-
reichs ist;
Feststellen, ob eine Schwellenspannungsver-
schiebung (Vth Shift) von einem oder mehreren
anderen der mehreren Bildpunkte (P) geringer
als die untere Grenze des Ausgleichsbereichs
ist; und
Anwenden einer positiven Belastung auf die ent-
sprechenden Treibertransistoren (DT) der einen
oder mehreren anderen der Bildpunkte (P), de-
ren Schwellenspannungsverschiebung (Vth
Shift) geringer als die untere Grenze des Aus-
gleichsbereichs ist.

7. Verfahren zum Ausgleich der Schwellenspannun-
gen von Treibertransistoren (DT), wobei jeder Trei-
bertransistor in einem bestimmten Bildpunkt (P) von
mehreren Bildpunkten einer organische lichtemittie-
renden Anzeigevorrichtung enthalten ist und das
Verfahren dann, wenn ein Ausschaltsignal eines An-
zeigefelds eingegeben wird, Folgendes umfasst:

Bestimmen der Schwellenspannungen der Trei-
bertransistoren (DT);
wenn eine Schwellenspannung von einem oder
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mehreren von mehreren der bestimmten Bild-
punkte (P) größer als eine obere Grenze eines
Ausgleichsbereichs ist:

Anlegen einer ersten Spannung (V1), die
geringer als eine zweite Spannung (V2) ist,
als eine negative Belastung an jeweils erste
Knoten (N1) und zweite Knoten (N2) der
entsprechenden Treibertransistoren (DT)
von einem oder mehreren der spezifischen
Bildpunkte (P), deren Schwellenspannung
größer als die obere Grenze des Aus-
gleichsbereichs ist, bis die Schwellenspan-
nung der entsprechenden Treibertransisto-
ren (DT) zurück im Ausgleichsbereich ist;
wenn eine Schwellenspannung von einem
oder mehreren anderen der mehreren spe-
zifischen Bildpunkte (P) geringer als eine
untere Grenze des Ausgleichsbereichs ist:

Anlegen einer ersten Spannung (V1),
die größer als eine zweite Spannung
(V2) ist, als eine positive Belastung an
einen ersten Knoten (N1) bzw. einen
zweiten Knoten (N2) der entsprechen-
den Treibertransistoren (DT) von dem
einen oder den mehreren anderen der
spezifischen Bildpunkte, deren
Schwellenspannung geringer als die
untere Grenze des Ausgleichsbereichs
ist, bis die Schwellenspannung der ent-
sprechenden Treibertransistoren (DT)
zurück im Ausgleichsbereich ist; wobei
die ersten Knoten (N1) Gates der Trei-
bertransistoren (DT) entsprechen und
die zweiten Knoten an eine Anode oder
eine Kathode der organischen Leucht-
dioden (OLED) elektrisch angeschlos-
sen sind; und
anschließendes Anlegen einer Masse-
spannung (VSS) an alle Knoten der
entsprechenden Treibertransistoren
(DT).

8. Verfahren nach Anspruch 7, wobei das Anwenden
einer positiven Belastung das Anlegen von Span-
nungen an Knoten der entsprechenden Treibertran-
sistoren (DT) umfasst, um es den Schwellenspan-
nungen der entsprechenden Treibertransistoren
(DT) zu ermöglichen, zu steigen; und
wobei das Anwenden einer negativen Belastung das
Anlegen von Spannungen an Knoten der entspre-
chenden Treibertransistoren (DT) umfasst, um es
den Schwellenspannungen der entsprechenden
Treibertransistoren zu ermöglichen, zu sinken.

9. Verfahren nach Anspruch 7, wobei die Anzeigevor-
richtung gleichzeitig das Feststellen, ob die Schwel-

lenspannungsverschiebung (Vth Shift) des einen
oder der mehreren der spezifischen Bildpunkte (P)
größer als die obere Grenze des Ausgleichsbereichs
ist, und das Feststellen, ob die Schwellenspan-
nungsverschiebung (Vth Shift) des einen oder der
mehreren anderen der spezifischen Bildpunkte (P)
geringer als die untere Grenze des Ausgleichsbe-
reichs ist, ausführt; und
die Anzeigevorrichtung (100) gleichzeitig das An-
wenden der negativen Belastung auf die entspre-
chenden Treibertransistoren (DT) des einen oder
der mehreren der bestimmten Bildpunkte (P), deren
Schwellenspannungsverschiebung (Vth Shift) grö-
ßer als die obere Grenze des Ausgleichsbereichs
ist, und das Anwenden einer positiven Belastung auf
die entsprechenden Treibertransistoren (DT) des ei-
nen oder der mehreren anderen der bestimmten
Bildpunkte (P), deren Schwellenspannungsver-
schiebung (Vth Shift) geringer als die untere Grenze
des Ausgleichsbereichs ist, ausführt.

10. Verfahren nach Anspruch 7, wobei das Anzeigege-
rät (100) nacheinander in beliebiger Reihenfolge von
(a) und (b) Folgendes ausführt:

(a) Feststellen, ob die Schwellenspannungsver-
schiebung (Vth Shift) des einen oder der meh-
reren der bestimmten Bildpunkte (P) größer als
die obere Grenze des Ausgleichsbereichs ist,
und
Anwenden einer negativen Belastung auf die
entsprechenden Treibertransistoren (DT) des
einen oder der mehreren bestimmten Bildpunk-
te (P), deren Schwellenspannungsverschie-
bung (Vth Shift) größer als die Obergrenze des
Ausgleichsbereichs ist, und
(b) Feststellen, ob die Schwellenspannungsver-
schiebung (Vth Shift) des einen oder der meh-
reren anderen der bestimmten Bildpunkte (P)
geringer als die untere Grenze des Ausgleichs-
bereichs ist, und
Anwenden einer positiven Belastung auf die ent-
sprechenden Treibertransistoren (DT) des ei-
nen oder der mehreren anderen der bestimmten
Bildpunkte (P), deren Schwellenspannungsver-
schiebung (Vth Shift) geringer als die untere
Grenze des Ausgleichsbereichs ist.

11. Verfahren nach Anspruch 7, wobei (a) vor (b) durch-
geführt wird.

Revendications

1. Dispositif d’affichage électroluminescent organique,
comprenant :

un panneau d’affichage (110) comprenant des
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lignes de données (DL), des première et deuxiè-
me lignes de grille (GL1, GL2) et une pluralité
de pixels (P), chaque pixel étant défini à une
intersection d’une ligne de données (DL) et de
première et deuxième lignes de grille (GL1,
GL2) ;
un circuit d’attaque de grille (130, 140) relié élec-
triquement aux première et deuxième lignes de
grille (GL1, GL2) ;
dans lequel chaque pixel (P) comprend un tran-
sistor d’attaque (DT) et une diode électrolumi-
nescente organique (OLED), le transistor d’at-
taque (DT) étant configuré pour fournir du cou-
rant à la diode électroluminescente organique
(OLED), et le transistor d’attaque (DT) ayant une
tension de seuil ;
dans lequel une plage de compensation pour la
tension de seuil du transistor d’attaque (DT)
comporte au moins l’une d’une limite de tension
supérieure et d’une limite de tension inférieure,
et un convertisseur analogique-numérique
(520) configuré pour détecter la tension de seuil
de chaque transistor d’attaque (DT) ;
le dispositif d’affichage électroluminescent or-
ganique étant caractérisé en ce qu’il comprend
en outre :

un circuit d’attaque de récupération (600)
configuré, lorsqu’un signal de mise hors
tension du panneau d’affichage est entré et
lorsque la tension de seuil d’un transistor
d’attaque (DT) est à l’extérieur de la plage
de compensation, pour appliquer une pre-
mière tension (V1) à un premier noeud (N1)
dudit transistor d’attaque (DT) et pour ap-
pliquer une deuxième tension (V2) à un
deuxième noeud (N2) dudit transistor d’at-
taque (DT) jusqu’à ce que la tension de seuil
dudit transistor d’attaque (DT) soit revenue
à l’intérieur de la plage de compensation,
dans lequel la première tension (V1) est in-
férieure à la deuxième tension (V2) lorsque
la tension de seuil dudit transistor d’attaque
(DT) est supérieure à la limite de tension
supérieure et la première tension (V1) est
supérieure à la deuxième tension (V2) lors-
que la tension de seuil dudit transistor d’at-
taque (DT) est inférieure à la limite de ten-
sion inférieure, et pour appliquer ensuite
une tension de masse (VSS) à tous les
noeuds dudit transistor d’attaque (DT),
dans lequel le premier noeud (N1) corres-
pond à une grille dudit transistor d’attaque
(DT), et le deuxième noeud est relié électri-
quement à une anode ou à une cathode de
la diode électroluminescente organique
(OLED).

2. Dispositif d’affichage électroluminescent organique
selon la revendication 1, comprenant en outre :

une ligne de tension de référence (RVL),
le premier noeud (N1) de chaque pixel (P) est
relié électriquement à la ligne de données (DL)
par l’intermédiaire d’un premier transistor (T1),
une grille du premier transistor (T1) est reliée
électriquement à la première ligne de grille
(GL1), et le circuit d’attaque de grille (130) est
configuré pour commander le premier transistor
(T1) par l’intermédiaire d’une application d’un
signal de balayage (SCAN) à la première ligne
de grille (GL1) ; et
le deuxième noeud (N2) de chaque pixel (P) est
relié électriquement à la ligne de tension de ré-
férence (RVL) par l’intermédiaire d’un deuxième
transistor (T2), une grille du deuxième transistor
(T2) est reliée électriquement à la deuxième li-
gne de grille (GL2), le circuit d’attaque de grille
(140) étant configuré pour commander le
deuxième transistor (T2) par l’intermédiaire
d’une application d’un signal de détection (SEN-
SE) à la deuxième ligne de grille (GL2).

3. Dispositif d’affichage électroluminescent organique
selon la revendication 2, comprenant en outre :

une ligne de tension d’attaque (DVL) configurée
pour fournir une tension d’attaque (VDD) ;
un condensateur de stockage (Cstg) relié élec-
triquement entre les premier et deuxième
noeuds (N1, N2) ; et
un troisième noeud (N3) relié électriquement à
la ligne de tension d’attaque (DVL),
dans lequel le dispositif d’affichage (100) est
configuré, pour chaque pixel, pour
appliquer le signal de balayage (SCAN) au pre-
mier transistor (T1), une tension de données
(Vdata) au premier noeud (N1) par l’intermédiai-
re du premier transistor (T1), le signal de détec-
tion (SENSE) au deuxième transistor (T2), et
une tension de référence (Vref) au deuxième
noeud (N2) par l’intermédiaire du deuxième
transistor (T2), une tension souhaitée survenant
de ce fait entre les premier et deuxième noeuds
(N1, N2),
puis supprimer l’application de la tension de ré-
férence (Vref) au deuxième noeud (N2), en fai-
sant de ce fait flotter le deuxième noeud (N2), et
après la flottaison du deuxième noeud (N2), me-
surer la tension du deuxième noeud (N2) et dé-
terminer que la tension de seuil du transistor
d’attaque (DT) est la tension de données (Vdata)
à laquelle la tension mesurée du deuxième
noeud (N2) est soustraite.

4. Dispositif d’affichage électroluminescent organique
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selon la revendication 3, dans lequel le premier
noeud (N1) est relié électriquement à l’un d’une sour-
ce ou d’un drain du premier transistor (T1), le deuxiè-
me noeud (N2), qui correspond à l’un d’une source
ou d’un drain du transistor d’attaque (DT), est relié
électriquement à l’anode de la diode électrolumines-
cente organique (OLED), et le troisième noeud (N3),
qui correspond à l’autre de la source ou du drain du
transistor d’attaque (DT), est relié électriquement à
la ligne de tension d’attaque (DVL).

5. Dispositif d’affichage électroluminescent organique
selon la revendication 1, dans lequel la plage de
compensation pour la tension de seuil du transistor
d’attaque (DT) comprend la limite de tension supé-
rieure et la limite de tension inférieure.

6. Dispositif d’affichage électroluminescent organique
selon la revendication 1, le dispositif d’affichage
(100) étant en outre configuré pour :

déterminer qu’un déplacement de tension de
seuil (Vth Shift) de l’un ou plusieurs de la pluralité
de pixels (P) est supérieur à une limite supérieu-
re de la plage de compensation ;
appliquer une contrainte négative aux transis-
tors d’attaque (DT) correspondants de l’un ou
plusieurs des pixels (P) dont un déplacement de
tension de seuil (Vth Shift) est supérieur à la
limite supérieure de la plage de compensation ;
déterminer qu’un déplacement de tension de
seuil (Vth Shift) d’un ou plusieurs autres de la
pluralité de pixels (P) est inférieur à la limite in-
férieure de la plage de compensation ; et
appliquer une contrainte positive aux transistors
d’attaque (DT) correspondants de l’un ou plu-
sieurs autres des pixels (P) dont un déplace-
ment de tension de seuil (Vth Shift) est inférieur
à la limite inférieure de la plage de compensa-
tion.

7. Procédé de compensation des tensions de seuil de
transistors d’attaque (DT), chaque transistor d’atta-
que étant inclus dans un pixel spécifique (P) d’une
pluralité de pixels d’un dispositif d’affichage électro-
luminescent organique, le procédé comprenant,
lorsqu’un signal de mise hors tension d’un panneau
d’affichage est entré :

la détermination des tensions de seuil des tran-
sistors d’attaque (DT) ;
lorsqu’une tension de seuil d’un ou plusieurs
d’une pluralité des pixels spécifiques (P) est su-
périeure à une limite supérieure d’une plage de
compensation,
l’application d’une première tension (V1) infé-
rieure à une deuxième tension (V2) en tant
qu’une contrainte négative respectivement à

des premiers noeuds (N1) et à des deuxièmes
noeuds (N2) des transistors d’attaque (DT) cor-
respondants de l’un ou plusieurs des pixels spé-
cifiques (P) dont une tension de seuil est supé-
rieure à la limite supérieure de la plage de com-
pensation jusqu’à ce que la tension de seuil des-
dits transistor d’attaque (DT) correspondants
soit revenue à l’intérieur de la plage de
compensation ;
lorsqu’une tension de seuil d’un ou plusieurs
autres de la pluralité de pixels spécifiques (P)
est inférieure à une limite inférieure de la plage
de compensation,
l’application d’une première tension (V1) supé-
rieure à une deuxième tension (V2) en tant
qu’une contrainte positive respectivement aux
premiers noeuds (N1) et aux deuxièmes noeuds
(N2) des transistors d’attaque (DT) correspon-
dants de l’un ou plusieurs autres des pixels spé-
cifiques dont une tension de seuil est inférieure
à la limite inférieure de la plage de compensation
jusqu’à ce que la tension de seuil desdits tran-
sistors d’attaque (DT) correspondants soit reve-
nue à l’intérieur de la plage de compensation ;
les premiers noeuds (N1) correspondants à des
grilles des transistors d’attaque (DT), et les
deuxièmes noeuds étant reliés électriquement
à une anode ou une cathode des diodes élec-
troluminescentes organiques (OLED) ; et
l’application ensuite d’une tension de masse
(VSS) à tous les noeuds desdits transistors d’at-
taque (DT) correspondants.

8. Procédé selon la revendication 7, dans lequel l’ap-
plication d’une contrainte positive comprend l’appli-
cation de tensions à des noeuds des transistors d’at-
taque (DT) correspondants pour permettre l’aug-
mentation des tensions de seuil des transistors d’at-
taque (DT) correspondants ; et
dans lequel l’application d’une contrainte négative
comprend l’application de tensions à des noeuds des
transistors d’attaque (DT) correspondants pour per-
mettre la réduction des tensions de seuil des tran-
sistors d’attaque correspondants.

9. Procédé selon la revendication 7, dans lequel le dis-
positif d’affichage effectue simultanément la déter-
mination que le déplacement de tension de seuil (Vth
Shift) de l’un ou plusieurs des pixels spécifiques (P)
est supérieur à la limite supérieure de la plage de
compensation, et la détermination que le déplace-
ment de tension de seuil (Vth Shift) de l’un ou plu-
sieurs autres des pixels spécifiques (P) est inférieur
à la limite inférieure de la plage de compensation ; et
le dispositif d’affichage (100) effectue simultané-
ment l’application d’une contrainte négative aux
transistors d’attaque (DT) correspondants de l’un ou
plusieurs des pixels spécifiques (P) dont un dépla-
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cement de tension de seuil (Vth Shift) est supérieur
à la limite supérieure de la plage de compensation,
et l’application d’une contrainte positive aux transis-
tors d’attaque (DT) correspondants de l’un ou plu-
sieurs autres des pixels spécifiques (P) dont un dé-
placement de tension de seuil (Vth Shift) est inférieur
à la limite inférieure de la plage de compensation.

10. Procédé selon la revendication 7, dans lequel le dis-
positif d’affichage (100) effectue séquentiellement :

(a) la détermination que le déplacement de ten-
sion de seuil (Vth Shift) de l’un ou plusieurs des
pixels spécifiques (P) est supérieur à la limite
supérieure de la plage de compensation, et
l’application d’une contrainte négative aux tran-
sistors d’attaque (DT) correspondants de l’un ou
plusieurs des pixels spécifiques (P) dont un dé-
placement de tension de seuil (Vth Shift) est su-
périeur à la limite supérieure de la plage de com-
pensation,
(b) la détermination que le déplacement de ten-
sion de seuil (Vth Shift) de l’un ou plusieurs
autres des pixels spécifiques (P) est inférieur à
la limite inférieure de la plage de compensation,
et

l’application d’une contrainte positive aux transistors
d’attaque (DT) correspondants de l’un ou plusieurs
autres des pixels spécifiques (P) dont un déplace-
ment de tension de seuil (Vth Shift) est inférieur à la
limite inférieure de la plage de compensation,
dans toute séquence de (a) et (b).

11. Procédé selon la revendication 7, dans lequel (a) est
effectué avant (b).
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