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7) ABSTRACT

A repairing method of an organic light emitting diode
display, including: a repairability checking step for applying
a first positive bias to a pixel including a driving transistor
and an organic light emitting diode based on the organic
light emitting diode; and a stress applying step for applying
a second positive bias that is greater than the first positive
bias to the organic light emitting diode.
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FIG. 3
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FIG. 4




Patent Application Publication  Feb. 13,2020 Sheet 5 of 13 US 2020/0051472 A1

FIG. 5
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FIG. 12
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ORGANIC LIGHT EMITTING DIODE
DISPLAY AND REPAIRING METHOD
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the ben-
efit of Korean Patent Application No. 10-2018-0092065
filed on Aug. 7, 2018, which is hereby incorporated by
reference for all purposes as if fully set forth herein.

BACKGROUND

Field

[0002] Exemplary embodiments of the invention relate
generally to an organic light emitting diode display and a
repairing method thereof.

Discussion of the Background

[0003] A display device serves to display an image.
Recently, organic light emitting diode (OLED) displays have
attracted attention.

[0004] An OLED display has a self-emission characteris-
tic, eliminating the necessity for a light source, unlike a
liquid crystal display (LCD) device, and thus can be fabri-
cated to be thinner and lighter. Further, the OLED display
has high quality characteristics such as low power consump-
tion, high luminance, high response speed, and the like.
[0005] In general, the organic light emitting diode display
uses a new technology compared to a liquid crystal display,
and therefore has a drawback of a high defect rate as a
whole. In the case of such defects, the display panel is
treated as defective and discarded.

[0006] In addition, the organic light emitting diode
(OLED) display has a complicated pixel structure as com-
pared with the liquid crystal display, and it is difficult to
provide a space for forming pixels as the resolution
increases.

[0007] The above information disclosed in this Back-
ground section is only for understanding of the background
of the inventive concepts, and, therefore, it may contain
information that does not constitute prior art.

SUMMARY

[0008] Exemplary embodiments of the inventive concepts
have been made in an effort to configure a pixel including
three transistors so as to reduce an area occupied by the
pixel, and to repair a pixel which does not normally turn on
so as to turn on normally.

[0009] Additional features of the inventive concepts will
be set forth in the description which follows, and in part will
be apparent from the description, or may be learned by
practice of the inventive concepts.

[0010] An exemplary embodiment provides a repairing
method of an organic light emitting diode display, including:
a repairability checking step for applying a first positive bias
to a pixel including a driving transistor and an organic light
emitting diode based on the organic light emitting diode; and
astress applying step for applying a second positive bias that
is greater than the first positive bias to the organic light
emitting diode.
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[0011] The first positive bias and the second positive bias
may be determined by a driving voltage and a second driving
voltage applied to the pixel.

[0012] The driving voltage and the second driving voltage
applied for the first positive bias may be equal to a driving
voltage value and a second driving voltage value applied to
the pixel during a normal driving period for displaying an
image.

[0013] The driving voltage applied for the second positive
bias may be greater than the driving voltage applied for the
first positive bias, and the second driving voltage applied for
the second positive bias may be less than the second driving
voltage applied for the first positive bias.

[0014] The driving voltage applied for the second positive
bias has a value of 1.5 to 2 times that of the driving voltage
applied for the first positive bias, and the second driving
voltage applied for the second positive bias may be 7.5 to 10
times that of the second driving voltage applied for the first
positive bias.

[0015] The repairability check step may check whether
repair is possible when the organic light emitting diode
normally emits light.

[0016] The stress applying step is performed for from
about 300 seconds to 10 minutes.

[0017] The pixel may further include a storage capacitor
connected to a gate electrode of the driving transistor, an
initialization voltage may be applied to a second end of the
storage capacitor, and a same initialization voltage may be
applied in the repairability checking step and the stress
applying step.

[0018] The initialization voltage may enable the driving
transistor to turn on.

[0019] When a point where the driving transistor and the
organic light emitting diode are connected is defined to as a
node A, the pixel further includes a second transistor and a
third transistor connected between the gate electrode of the
driving transistor and the node A, and the second transistor
and the third transistor may be maintained in an off-state in
the repairability checking step and the stress applying step.
[0020] An exemplary embodiment provides an organic
light emitting diode display including: an organic light
emitting diode; a driving transistor configured to supply a
current to the organic light emitting diode; a storage capaci-
tor connected to the gate electrode of the driving transistor;
when a node where the organic light emitting diode and the
driving transistor are connected is defined to as a node A, a
second transistor and a third transistor connected between
the node A and the gate electrode of the driving transistor;
and when a node between the second transistor and the third
transistor is defined to as a node N, an input capacitor
connected between the node N and a data line, wherein an
initialization voltage is applied to a second end of the storage
capacitor, a driving voltage is applied to the driving tran-
sistor, and a second driving voltage is applied to a second
end of the organic light emitting diode.

[0021] The second transistor may be operated by a scan
signal, and the third transistor may be operated by a control
signal.

[0022] The pixel may sequentially emit light through an
initialization period, a threshold voltage compensation
period, a programming period, and a light emission period.
[0023] In the light emission period, a high voltage may be
applied as the driving voltage, a low voltage may be applied
as the second driving voltage, a high voltage may be applied
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as the initialization voltage, and low voltages may be applied
as the scan signal and the control signal.

[0024] A high voltage may be applied as the second
driving voltage except in the light emission period.

[0025] In the initialization period, a low voltage may be
applied as the driving voltage, low voltages may be applied
as the scan signal and the control signal, and a low voltage
may be applied as the initialization voltage.

[0026] In the threshold voltage compensation period, a
high voltage may be applied as the driving voltage, a high
voltage may be applied as the initialization voltage. and the
scan signal and the control signal may be changed from a
low voltage to a high voltage.

[0027] In the programming period, a low voltage may be
applied as the driving voltage, a high voltage may be applied
as the initialization voltage, a high voltage is applied as the
control signal, and a low voltage is sequentially applied as
the scan signal.

[0028] The pixel may further include an on-bias period. In
the on-bias period, the initialization voltage may be changed
to a low voltage and then to a high voltage.

[0029] A data voltage applied to the data line may change
a voltage of the node N, and a voltage of the node N may be
stored in the storage capacitor when the second transistor is
turned on.

[0030] According to the exemplary embodiments, the
number of transistors included in a pixel can be decreased to
reduce the size of a pixel by including three transistors in
one pixel, so as to manufacture an organic light emitting
diode display suitable for high resolution. In addition, in the
case where there is a pixel which does not normally light in
the organic light emitting diode display, the defect rate can
be reduced by repairing the pixel so that the pixel can be
normally turned on without processing the display device as
defective.

[0031] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate exemplary embodiments of the invention, and
together with the description serve to explain the inventive
concepts.

[0033] FIG. 1 illustrates an equivalent circuit diagram of
one pixel of an organic light emitting diode display accord-
ing to an exemplary embodiment.

[0034] FIG. 2 illustrates a timing diagram of signals
applied to one pixel of an organic light emitting diode
display according to an exemplary embodiment.

[0035] FIG. 3, FIG. 4, and FIG. 5 are photographs show-
ing normally operated pixels and abnormally operated pixels
among a plurality of pixels of an organic light emitting diode
display.

[0036] FIG. 6 illustrates an equivalent circuit diagram of
one pixel in one step of a repairing method of an organic
light emitting diode display according to an exemplary
embodiment.
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[0037] FIG. 7 illustrates a timing diagram of signals
applied in one step of a repairing method of an organic light
emitting diode display according to an exemplary embodi-
ment.

[0038] FIG. 8is a photograph showing an operation of the
pixel according to FIG. 7.

[0039] FIG. 9 illustrates an equivalent circuit diagram of
one pixel in one step of a repairing method of an organic
light emitting diode display according to an exemplary
embodiment.

[0040] FIG. 10 illustrates a timing diagram of signals
applied in one step of a repairing method of an organic light
emitting diode display according to an exemplary embodi-
ment.

[0041] FIG. 11 illustrates a result of repairing a pixel to be
normally operated by a repairing method of an organic light
emitting diode display according to an exemplary embodi-
ment.

[0042] FIG. 12 and FIG. 13 illustrate voltages applied in
a repairing method of an organic light emitting diode display
according to an exemplary embodiment.

DETAILED DESCRIPTION

[0043] In the following description, for the purposes of
explanation, numerous specific details are set forth in order
to provide a thorough understanding of various exemplary
embodiments or implementations of the invention. As used
herein “embodiments” and “implementations” are inter-
changeable words that are non-limiting examples of devices
or methods employing one or more of the inventive concepts
disclosed herein. It is apparent, however, that various exem-
plary embodiments may be practiced without these specific
details or with one or more equivalent arrangements. In
other instances, well-known structures and devices are
shown in block diagram form in order to avoid unnecessarily
obscuring various exemplary embodiments. Further, various
exemplary embodiments may be different, but do not have
to be exclusive. For example, specific shapes, configura-
tions, and characteristics of an exemplary embodiment may
be used or implemented in another exemplary embodiment
without departing from the inventive concepts.

[0044] Unless otherwise specified, the illustrated exem-
plary embodiments are to be understood as providing exem-
plary features of varying detail of some ways in which the
inventive concepts may be implemented in practice. There-
fore, unless otherwise specified, the features, components,
modules, layers, films, panels, regions, and/or aspects, etc.
(hereinafter individually or collectively referred to as “ele-
ments”), of the various embodiments may be otherwise
combined, separated, interchanged, and/or rearranged with-
out departing from the inventive concepts.

[0045] In the accompanying drawings, the size and rela-
tive sizes of elements may be exaggerated for clarity and/or
descriptive purposes. When an exemplary embodiment may
be implemented differently, a specific process order may be
performed differently from the described order. For
example, two consecutively described processes may be
performed substantially at the same time or performed in an
order opposite to the described order. Also, like reference
numerals denote like elements.

[0046] When an element is referred to as being “on,”
“connected to,” or “coupled to” another element, it may be
directly on, connected to, or coupled to the other element or
intervening elements may be present. When, however, an
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element is referred to as being “directly on,” “directly
connected to,” or “directly coupled to” another element,
there are no intervening elements present. To this end, the
term “connected” may refer to physical, electrical, and/or
fluid connection, with or without intervening elements.
Further, the D1-axis, the D2-axis, and the D3-axis are not
limited to three axes of a rectangular coordinate system,
such as the x, y, and z-axes, and may be interpreted in a
broader sense. For example, the D1-axis, the D2-axis, and
the D3-axis may be perpendicular to one another, or may
represent different directions that are not perpendicular to
one another. For the purposes of this disclosure, “at least one
of X, Y, and 7” and “at least one selected from the group
consisting of X, Y, and Z” may be construed as X only, Y
only, Z only, or any combination of two or more of X, Y, and
Z, such as, for instance, XYZ, XYY, YZ, and Z7. As used
herein, the term “and/or” includes any and all combinations
of one or more of the associated listed items.

[0047] Although the terms “first,” “second,” etc. may be
used herein to describe various types of elements, these
elements should not be limited by these terms. These terms
are used to distinguish one element from another element.
Thus, a first element discussed below could be termed a
second element without departing from the teachings of the
disclosure.

[0048] Spatially relative terms, such as “beneath,”
“below,” “under,” “lower,” “above,” “upper,” “over,”
“higher,” “‘side” (e.g., as in “sidewall”), and the like, may be
used herein for descriptive purposes, and, thereby, to
describe one elements relationship to another element(s) as
illustrated in the drawings. Spatially relative terms are
intended to encompass different orientations of an apparatus
in use, operation, and/or manufacture in addition to the
orientation depicted in the drawings. For example, if the
apparatus in the drawings is turned over, elements described
as “below” or “beneath” other elements or features would
then be oriented “above” the other elements or features.
Thus, the exemplary term “below™ can encompass both an
orientation of above and below. Furthermore, the apparatus
may be otherwise oriented (e.g., rotated 90 degrees or at
other orientations), and, as such, the spatially relative
descriptors used herein interpreted accordingly.

[0049] Further, in the specification, the phrase “in a plan
view” means when an object portion is viewed from above,
and the phrase “in a cross-sectional view” means when a
cross-section taken by vertically cutting an object portion is
viewed from the side.

[0050] The terminology used herein is for the purpose of
describing particular embodiments and is not intended to be
limiting. As used herein, the singular forms, “a,” “an,” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise. Moreover, the terms
“comprises,” “comprising,” “includes,” and/or “including,”
when used in this specification, specify the presence of
stated features, integers, steps, operations, elements, com-
ponents, and/or groups thereof, but do not preclude the
presence or addition of one or more other features, integers,
steps, operations, elements, components, and/or groups
thereof. It is also noted that, as used herein, the terms
“substantially,” “about,” and other similar terms, are used as
terms of approximation and not as terms of degree, and, as
such, are utilized to account for inherent deviations in
measured, calculated, and/or provided values that would be
recognized by one of ordinary skill in the art.

EEIY)
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[0051] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mean-
ing as commonly understood by one of ordinary skill in the
art to which this disclosure is a part. Terms, such as those
defined in commonly used dictionaries, should be inter-
preted as having a meaning that is consistent with their
meaning in the context of the relevant art and should not be
interpreted in an idealized or overly formal sense, unless
expressly so defined herein.

[0052] Hereinafter, one pixel of an organic light emitting
diode display according to an exemplary embodiment will
be described with reference to FIG. 1 and FIG. 2.

[0053] FIG. 1 illustrates an equivalent circuit diagram of
one pixel of an organic light emitting diode display accord-
ing to an exemplary embodiment.

[0054] The pixel of the organic light emitting diode dis-
play according to the present exemplary embodiment
includes three transistors T1, T2, and T3, two capacitors Cst
and Cpr, and an organic light emitting diode OLED.
[0055] The driving transistor T1 serves to change a volt-
age applied to a gate electrode according to a data voltage,
and transfer a thus-generated output current to the organic
light emitting diode OLED. A gate electrode of the driving
transistor T1 is connected to the storage capacitor Cst, a
driving voltage ELVDD (hereinafter also referred to as a first
driving voltage) is applied to a first electrode thereof, and an
electrode of the organic light emitting diode OLED 1is
connected to a second electrode. Hereinafter, a point where
the second electrode of the driving transistor T1 and one
electrode of the organic light emitting diode OLED are
connected is defined to as a node A. In addition, a point
where the gate electrode of the driving transistor T1 and the
storage capacitor Cst are connected is defined to as a node
M. A first electrode of the organic light emitting diode
OLED is connected to the node A and a second voltage
ELVSS is applied to a second electrode thereof. In this case,
the first electrode of an organic light emitting diode OLED
may serve as an anode.

[0056] In addition, the second transistor T2 and the third
transistor T3 are connected between the node M (the gate
electrode of the driving transistor T1) and the node A (the
second electrode of the driving transistor T1). Hereinafter, a
point where the second transistor T2 and the third transistor
T3 are connected is defined to as a node N.

[0057] First, the second transistor T2 will be described.
[0058] The second transistor T2 is disposed between the
node M and the node N. A first electrode of the second
transistor T2 is connected to the node N, and thus is
connected to the third transistor T3. A second electrode
thereof is connected to the node M, and thus is connected to
the gate electrode of the driving transistor T1. The gate
electrode of the second transistor T2 is connected to a gate
line GW [n], and thus is turned on sequentially depending on
a scan signal.

[0059] The third transistor T3 is disposed between the
node A and the node N. A first electrode of the third
transistor T3 is connected to the node A, and thus is
connected to the second electrode of the driving transistor
T1 and a first electrode of the organic light emitting diode
OLED. A second electrode of the third transistor T3 is
connected to the node N, and thus is connected to the first
electrode of the second transistor T2, while a gate electrode
of the third transistor T3 is connected to the control signal
line GC.
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[0060] The second transistor T2 enables a voltage of the
node N depending on the data voltage to be transferred to the
gate electrode (node M) of the driving transistor T1. The
second transistor T2 and the third transistor T3 operate
together to initialize the voltage of the node A.

[0061] The storage capacitor Cst serves to store and main-
tain the voltage transferred to the gate electrode (node M) of
the driving transistor T1 through the second transistor T2. A
first end electrode of the storage capacitor Cst is connected
to the node M, and thus is connected to the gate electrode of
the driving transistor T1, while a second end electrode
thereof is connected to an initialization voltage Vinit.
[0062] Further, a data line DATA[m] and a corresponding
pixel are connected by the input capacitor Cpr. The input
capacitor Cpr is formed between the data line DATA [m] and
the node N, a first electrode of the input capacitor Cpr is
connected to the node N, and a second electrode thereof is
connected to the data line DATA [m]. As a result, as a
voltage of the data line changes, the voltage of the node N
changes accordingly. Specifically, when a voltage of the
second electrode of the input capacitor Cpr connected to the
data line DATA [m] changes depending on the data voltage,
a voltage of the node N connected with the first electrode
thereof also changes accordingly, and only the voltage
selected by a scan signal among them is transferred to the
gate electrode (node M) of the driving transistor T1.
[0063] Hereinafter, an operation according to a signal
applied to the pixel shown in FIG. 1 will be described with
reference to FIG. 2.

[0064] FIG. 2 illustrates a timing diagram of signals
applied to one pixel of an organic light emitting diode
display according to an exemplary embodiment.

[0065] The pixel of the organic light emitting diode dis-
play according to the present exemplary embodiment opet-
ates differently depending on an on-bias period On bias, an
initialization period Initial, a threshold voltage compensa-
tion period Vth comp., a programming period Programming,
and a light emission period Emission.

[0066] The organic light emitting element OLED which
emits light during the light emission period Emission stops
emitting light as a current flowing from a side of the driving
voltage ELVDD, i.e., the first electrode, to a side of the
second driving voltage ELVSS, i.e., the second electrode,
based on the organic light emitting element OLED that stops
flowing while a voltage of the second driving voltage
ELVSS applied to the second electrode of the organic light
emitting element OLED is changed to a high voltage.
[0067] Thereafter, it enters the on-bias period On bias. In
the on-bias period On bias, the initialization voltage changes
to a low voltage and then to a high voltage. As a voltage of
the second electrode of the storage capacitor Cst to which
the initialization voltage (Vinit) is applied is changed to a
low voltage and then a high voltage, a voltage of the first
electrode of the storage capacitor Cst, i.e., the node M, also
increases and then decreases. In this case, the voltage of the
gate electrode of the driving transistor T1 and the voltage of
the second electrode of the second transistor T2 are instan-
taneously changed. However, the pixel is not generally
changed. Specifically, since the second transistor T2 is
turned off; the node N is not affected. The driving transistor
T1 is turned on, but the second driving voltage ELVSS of the
organic light emitting diode OLED has a high voltage, so
that a current may not flow to the organic light emitting
diode OLED and the driving voltage ELVDD may be
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maintained by the voltage of the node A. The third transistor
T3 is also turned off, so that the voltage of the node A does
not affect the node N.

[0068] After the initialization voltage changes back to a
high voltage, it enters the initialization period Initial. The
initialization period Initial starts by changing a scan signal
applied to a gate line GW [n] and a control signal applied to
a control signal line GC to low voltages. Accordingly, the
second transistor T2 and the third transistor T3 are turned on,
and the node A is connected to the node via the node N.
[0069] The on-bias period On bias, which is a short period
before the initialization period Initial, may not be provided
according to another exemplary embodiment. In this case, it
is possible to immediately enter the initialization period
initial.

[0070] Then, the driving voltage ELVDD and the initial-
ization voltage Vinit are changed to low voltages at a time
point “a” in the initialization period Initial. First, when the
initialization voltage Vinit is changed to a low voltage, the
voltage of the node M which is the first electrode of the
storage capacitor Cst is also lowered. As a result, the degree
of turning on the driving transistor T1 becomes sufficiently
large. In the meantime, when the driving voltage ELVDD is
changed to a low voltage, the voltage of the node A is
changed to a low voltage through the driving transistor T1
which is turned on. Since the second transistor T2 and the
third transistor T3 are turned on, the voltages of the node A,
the node N, and the node M are the same, and the same
voltage has a low voltage value of the driving voltage
ELVDD. As a result, in this initialization period Initial, the
voltages of the node A, the node N, and the node M are
initialized to the low voltage value of the driving voltage
ELVDD. In particular, in the initialization period Initial,
when charges are accumulated in a pixel, a route is formed
to discharge the charges to the driving voltage ELVDD.
[0071] In the initialization period Initial, the initialization
voltage Vinit starts to be changed to a high voltage again at
a time point “b”, and it ends when the initialization voltage
Vinit is changed to the high voltage. In this case, the voltage
of the node M may be a voltage such that the driving
transistor T1 is partially turned on.

[0072] Thereafter, the threshold voltage compensation
period Vth comp. starts by changing the driving voltage
ELVDD back to the high voltage. Next, when the driving
voltage ELVDD is changed to a high voltage at a time point
“c,” since the driving transistor T1 is partially turned on
depending on the voltage of the node M, the voltage of the
node A has a value of Vgs+Vth. Herein, Vth is a threshold
voltage Vith of the driving transistor T1, and Vgs is a voltage
difference between the gate electrode and the first electrode
of the driving transistor T1. Since the driving voltage
ELVDD applied to the first electrode of the driving transistor
T1 has a voltage value set as a high voltage, the voltage of
the node A is changed depending on the voltage of the node
M and the threshold voltage Vth of the driving transistor T1.
In this case, since the second transistor T2 and the third
transistor T3 are turned on, the voltages of the node A, the
node N, and the node M are the same, so that the voltage of
Vgs+Vth is applied as the voltage of the node M, and is
stored in the storage capacitor Cst. In general, the current
outputted from the driving transistor T1 may have a value
that is proportional to a square value of Vgs'-Vth. Herein
Vgs' indicates a voltage difference between the voltage of
the gate electrode (the voltage of the terminal M) and the
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voltage of the first electrode (that is, the driving voltage
ELVDD) when the driving transistor T1 outputs a current.
However, since the voltage of the node M stored in the
storage capacitor Cst includes the threshold voltage (Vth) as
Vgs+Vth, the current outputted from the driving transistor
T1 may be outputted regardless of the threshold voltage Vth.
Therefore, even when the driving transistor T1 formed in
each pixel has different characteristics and the threshold
voltage Vth is different, an output current that is irrelevant
thereto may be provided to an organic light emitting diode
(OLED), thereby generating no difference in luminance for
each pixel.

[0073] In the meantime, since the second driving voltage
ELVSS of the organic light emitting diode OLED has a high
voltage, no current flows through the organic light emitting
diode OLED.

[0074] Thereafter, a scan signal applied to a gate line
GW][n] and a control signal applied to a control signal line
GC are changed to high voltages at a time point “d.”
[0075] As a result, the node A, the node M, and the node
N are electrically separated from each other, and the value
stored in the storage capacitor Cst is maintained.

[0076] Thereafter, when the driving voltage ELVDD is
changed to the low voltage while the driving voltage
ELVDD is changed to the low voltage, the programming
period Programming starts.

[0077] Inthe programming period Programming, the volt-
age of the node N when the second transistor T2 is turned on
by the scan signal applied to the gate line GW [n] is applied
to the node M to be further stored in the storage capacitor
Cst.

[0078] In the programming period Programming, all the
pixels included in the organic light emitting diode display
are sequentially processed, and the pixels connected to the
same gate line operate at a same time.

[0079] After the voltage of the node N is transferred to the
node M for all the pixels, the driving voltage ELVDD and
the second driving voltage ELVSS start to be changed to the
high voltage and the low voltage, respectively, and when
they do so, the programming period Programming ends and
the light emission period Emission starts.

[0080] In the light emission period Emission, a current
outputted from the driving transistor T1 is applied to the
organic light emitting diode OLED through the node A, and
the degree of emission of the organic light emitting diode
OLED changes depending on the magnitude of the current.
As described above, the current outputted from the driving
transistor T1 may have a value that is proportional to a
square of Vgs'-Vth, and since the value Vgs' already has the
threshold voltage Vth, the outputted current has a charac-
teristic that it is independent of the threshold voltage Vth.
Accordingly, even when the driving transistor T1 disposed
in each pixel has different threshold voltages Vth due to
process dispersion, an output current of the driving transistor
T1 may be made constant, thereby ameliorating non-unifor-
mity of the characteristic.

[0081] In the light emission period Emission, all the pixels
simultaneously emit light for a same period of time. For
reference, all the pixels may perform a same operation
except in the programming period Programming.

[0082] A pixel according to a typical example driving as
such may not operate normally even if it does not have a
defect in manufacturing. Herein, the defect in manufacturing
indicates a case where the circuit of FIG. 1 may not be
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constructed due to short-circuit between wires or electrodes
due to manufacturing problems.

[0083] For this, normal operation and abnormal operation
will be described with reference to FIG. 3 to FIG. 5.
[0084] FIG. 3 to FIG. 5 are photographs showing normally
operated pixels and abnormally operated pixels among a
plurality of pixels of an organic light emitting diode display.
[0085] First, referring to FIG. 3, all the pixels are normally
driven in the organic light emitting display device. As
illustrated in FIG. 3, it is seen that all the pixels exhibit
luminance above a certain level.

[0086] In contrast, FIG. 4 and FIG. 5 show that one pixel
does not operate normally, wherein FIG. 4 shows a case
where luminance is not equal to a desired luminance, and
FIG. 5 shows a case in which luminance is not represented
at all.

[0087] From pixels marked by circles in FIG. 4 and FIG.
5, it is seen that the luminance of the pixel is lower than that
of pixels adjacent thereto according to FIG. 4, and light is
not emitted in the pixel according to FIG. 5.

[0088] Such a problem may occur due to a defect in
manufacturing, but may not be repaired by the repairing
method described below due to the defect in manufacturing.
[0089] However, according to the present exemplary
embodiment, some of the pixels of a 3T2C structure are not
normally driven as in FIG. 4 and FIG. 5 even when there is
no defect in manufacturing, and a method of repairing the
pixels will be described as follows.

[0090] The repairing method of the organic light emitting
diode display according to the present exemplary embodi-
ment includes a repairability checking step for checking
whether a repair can be performed, and a stress applying step
for applying stress to a pixel.

[0091] A positive bias is applied to all of the organic light
emitting diodes included in the pixel in the repairability
checking step and the stress applying step. That is, a low
voltage is applied as the second driving voltage ELVSS
applied to the organic light emitting diode, and a high
voltage is applied as the driving voltage ELVDD. When the
positive bias applied to the organic light emitting diode in
the repairability checking step is referred to as a first positive
bias and the positive bias applied to the organic light
emitting diode in the stress applying step is referred to as a
second positive bias, the second positive bias is greater than
the first positive bias. As a result, since it is only necessary
to check whether repair is possible in the repairability
checking step, it is not necessary to apply a positive bias to
the organic light emitting diode to such an extent that stress
is applied to the organic light emitting diode. However,
according to the present exemplary embodiment, a bias
applied to the organic light emitting element is increased to
apply stress so as to repair a pixel that does not emit light
normally.

[0092] Herein, whether the repair is possible is determined
by checking whether the organic light emitting diode nor-
mally emits light when the first positive bias is applied
thereto.

[0093] In addition, in the stress applying step, the second
positive bias is applied for a predetermined time, and then is
cut off so that the organic light emitting diode is no longer
subjected to stress.

[0094] Since the positive bias applied to the organic light
emitting diode is related to the output current of the driving
transistor T1, it is necessary to lower the voltage of the node



US 2020/0051472 Al

M in order to apply the positive bias, and for this purpose,
the initialization voltage may be applied as a lower voltage.
[0095] A repairing method according to an exemplary
embodiment will now described with reference to FIG. 6 to
FIG. 12.

[0096] First, a step of checking whether a problem is
caused by a defect in manufacturing or can be repaired by
using the repairing method according to the present exem-
plary embodiment will be described with reference to FIG.
6 to FIG. 8. Hereinafter, this is also referred to as “repair-
ability checking step.”

[0097] A signal applied to a pixel in the repairability
checking step and a corresponding operation of the pixel
will be described with reference to FIG. 6 and FIG. 7.
[0098] FIG. 6 illustrates an equivalent circuit diagram of
one pixel in one step of a repairing method of an organic
light emitting diode display according to an exemplary
embodiment, and FIG. 7 illustrates a timing diagram of
signals applied in one step of a repairing method of an
organic light emitting diode display according to an exem-
plary embodiment.

[0099] First, referring to FIG. 7, high voltages are applied
as a scan signal applied to the gate line GW [n] and as a
control signal applied to the control signal line GC for all the
periods in order to check whether repair is possible. A dotted
line in FIG. 7 illustrates a voltage in the case of the normal
operation of FIG. 2.

[0100] When such application is performed, as illustrated
in FIG. 6, the second transistor T2 and the third transistor T3
are not operated, so that the node M, the node N, and the
mode A are not connected to each other.

[0101] Accordingly, in this case, the pixel is the same as
a pixel including the driving transistor T1, the organic light
emitting element OLED, and the holding capacitor Cst. This
structure will be described in more detail below.

[0102] A gate electrode of the driving transistor T1 is
connected to the storage capacitor Cst, a driving voltage
ELVDD is applied to a first electrode thereof, and an
electrode (node A) of the organic light emitting diode OLED
is connected to a second electrode. A first electrode of the
organic light emitting diode OLED is connected to the node
A and a second voltage ELVSS is applied to a second
electrode thereof.

[0103] Inthe meantime, since the second transistor T2 and
the third transistor T3 are maintained to be turned off, the
node M, the node N, and the node A are short-circuited to
each other. In addition, the voltage of the node N is changed
depending on the data voltage, and the data voltage is
applied to the node M through the node N, but since the
second transistor T2 is maintained to be turned off, the
voltage of the node M is not changed depending on the data
voltage. As a result, the organic light emitting diode OLED
according to FIG. 6 emits light regardless of the data
voltage.

[0104] According to FIG. 7, the kind of signal that is
applied to the pixel may be checked, unlike in the case of the
normal driving.

[0105] In the repairability checking step, the driving volt-
age ELVDD and the second driving voltage ELVSS are
applied in the same manner as in the normal driving, but the
initialization voltage Vinit, the scan signal applied to the
gate line GW[n], and the control signal applied to the control
signal line GC are applied differently. First, only the high
voltages are applied as the scan signal applied to the gate
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line GW[n] and the control signal applied to the control
signal line GC, unlike the normal driving. As a result, the
second transistor T2 and the third transistor T3 maintain a
turn-off state. In addition, the initialization voltage Vinit is
changed from a low voltage to a high voltage in the
initialization period Initial. In the present exemplary
embodiment, when a value of the low voltage of the initial-
ization voltage Vinit in the normal operation is -5 V, =15V
is applied as the low voltage of the initialization voltage
Vinit in the repairability checking step as shown in FIG. 7.
That is, the values of the two low voltages are different by
a factor of three times. The reason why such a large low
voltage is applied in the initialization period Initial is to
sufficiently lower the voltage of the gate electrode of the
driving transistor T1 so that the driving transistor T1 can be
turned on in all cases. Hereinafter, the lower voltage of the
initialization voltage Vinit used during the normal driving is
referred to as a normal low voltage, and the lower low
voltage used in the repairability checking step is referred to
as a repair low voltage.

[0106] Hereinafter, an operation of a pixel when signals
shown in FIG. 7 are applied will be described.

[0107] First, the initialization voltage Vinit is temporarily
lowered to the low voltage and then is changed to the high
voltage in the on-bias period On bias. In the exemplary
embodiment of FIG. 7, a low voltage value of the initial-
ization voltage Vinit used in the on-bias period On bias is the
normal low voltage. However, according to another example
embodiment, a repair low voltage having a lower voltage
value may be used. In the on-bias period On bias, since the
second driving voltage ELVSS has a high voltage, no current
flows through the organic light emitting diode OLED. The
on-bias period On bias serves to connect the emission period
Emission and the initialization period Initial before the
initialization period Initial. Accordingly, the on-bias period
On bias may be omitted according to another exemplary
embodiment.

[0108] Next, when the initialization period Initial is
entered, the initialization voltage Vinit is lowered to the
repair low voltage while changing the driving voltage
ELVDD to a low voltage. The repair low voltage value has
a voltage value that is three times that of the normal low
voltage value, so that the voltage of the node M is lowered
to a value that is sufficient to turn on the driving transistor
T1. However, since the value of the driving voltage ELVDD
is also lowered, there is no current outputted from the
driving transistor T1. In addition, since the second driving
voltage ELVSS of the organic light emitting diode OLED
has a high voltage, no current is applied to the light emitting
diode OLED.

[0109] Thereafter, in the threshold voltage compensation
period Vth comp., the second transistor T2 and the third
transistor T3 maintain the turn-off state, so that the com-
pensated voltage of the threshold voltage cannot be deliv-
ered to the node M. Similarly, since the second driving
voltage ELVSS of the organic light emitting diode OLED
has a high voltage, no current is applied to the light emitting
diode OLED.

[0110] Next, the programming period Programming pro-
ceeds but the second transistor T2 maintains the turn-off
state, so that the voltage change of the node N due to the
change of the data voltage is not transferred to the node M.
Similarly, since the second driving voltage ELVSS of the
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organic light emitting diode OLED has a high voltage, no
current is applied to the light emitting diode OLED.
[0111] Next, as the light emission period Emission pro-
gresses, the driving voltage ELVDD and the second driving
voltage ELVSS are changed to a high voltage and a low
voltage, and a current starts to flow to the organic light
emitting element OLED. In this case, the magnitude of the
flowing current is changed depending on the voltage of the
node M. In the initialization period Initial, since the repair
low voltage is applied as the initialization voltage Vinit to
make the voltage low enough, a case where the driving
transistor T1 does not output a current may not occur.
According to another example, the initialization voltage may
be changed to the repair low voltage to be applied in the light
emission period Emission. In this case, the driving transistor
T1 can be turned on more reliably.

[0112] When signals as shown in FIG. 7 are applied but
the organic light emitting diode OLED does not emit light
during the light emission period Emission, this problem is
caused by a defect in manufacturing and it is determined that
the problem is not repairable. When it is determined that the
problem is not repairable, the display panel may be treated
as defective.

[0113] FIG. 7 illustrate an exemplary embodiment includ-
ing the on-bias period On bias, the initialization period
Initial, the threshold voltage compensation period Vth
comp., the programming period Programming, and the light
emission period Emission. However, it is also possible to
perform the repairability checking step using only the ini-
tialization period Initial and the light emission period Emis-
sion. This is because the voltage compensation period Vth
comp. and the programming period Programming do not
operate substantially as the second transistor T2 and the third
transistor T3 are turned off as described above. In addition,
according to another exemplary embodiment, the initializa-
tion period Initial may be omitted, and may be constituted by
only one period. This will be described below with reference
to FIG. 12 below.

[0114] As in FIG. 6 and FIG. 7, when the repairability
checking step is performed, a corresponding pixel forcibly
emits light as illustrated in FIG. 8, except being caused by
a defect in manufacturing.

[0115] FIG. 8 is a photograph showing an operation of the
pixel according to FIG. 7.

[0116] When a signal according to FIG. 7 is applied, the
repairable pixel emits light as in the pixel indicated by the
arrow in FIG. 8 in the light emission period Emission.

[0117] As such, when it is checked that the pixel is not
caused by the defect in manufacturing and is repairable, the
stress applying step is performed as in FIG. 9 and FIG. 10.
The stress applying step serves to repair an abnormally
driven pixel by applying stress thereto for a predetermined
time.

[0118] A signal applied to a pixel in the stress applying
step and a corresponding operation of the pixel will be
described with reference to FIG. 9 and FIG. 10.

[0119] FIG. 9 illustrates an equivalent circuit diagram of
one pixel in one step of a repairing method of an organic
light emitting diode display according to an exemplary
embodiment. FIG. 10 illustrates a timing diagram of signals
applied in one step of a repairing method of an organic light
emitting diode display according to an exemplary embodi-
ment.
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[0120] First, referring to FIG. 10, the driving voltage
ELVDD and the second driving voltage ELVSS applied
during the light emission period Emission are changed to be
applied, unlike in the repairability checking step of FIG. 7.
That is, a high voltage value (hereinafter referred to as a
voltage value of the stress high voltage) which is about two
times that of the normal high voltage (the high voltage
applied in the exemplary embodiment of FIG. 2) is applied
as the high voltage of the driving voltage ELVDD applied in
the light emission period Emission. According to another
exemplary embodiment, the stress high voltage may be 1.5
to 2 times that of the normal high voltage.

[0121] In an exemplary embodiment, the normal high
voltage value is +6.5 V, and in this case, the voltage value
of the stress high voltage of the driving voltage ELVDD is
+12 V. In addition, a low voltage value (hereinafter referred
to as a voltage value of the stress low voltage) which is about
7.5 to 10 times that of the normal low voltage (the low
voltage applied in the exemplary embodiment of FIG. 2) is
applied as the low voltage of the second driving voltage
ELVSS applied in the light emission period Emission.
According to another exemplary embodiment, the stress low
voltage may be 4 to 10 times that of the normal low voltage.
In an exemplary embodiment, the normal low voltage value
is =2 V, and in this case, the voltage value of the stress low
voltage of the second driving voltage ELVSS is -15 V.
[0122] InFIG. 10, only the high voltages are applied as the
scan signal applied to the gate line GW[n] and the control
signal applied to the control signal line GC, unlike the
normal driving. Accordingly, a structure illustrated in FIG.
9 has a same structure as a case without the second transistor
T2 and the third transistor T3. As a result, the structure of
FIG. 9 is the same as that of FIG. 6. That is, in this case, the
pixel is the same as a pixel including the driving transistor
T1, the organic light emitting element OLED, and the
holding capacitor Cst. As a result, the organic light emitting
diode OLED according to FIG. 10 emits light regardless of
the data voltage.

[0123] FIG. 10 is the same as FIG. 7 except for the light
emission period, and thus the descriptions of other periods
will be omitted.

[0124] FIG. 10 illustrates an exemplary embodiment
including the on-bias period On bias, the initialization
period Initial, the threshold voltage compensation period
Vth comp., the programming period Programming, and the
light emission period Emission. However, it is also possible
to perform the repairability checking step using only the
initialization period Initial and the light emission period
Emission. This is because the voltage compensation period
Vth comp. and the programming period Programming do
not substantially operate as the second transistor T2 and the
third transistor T3 are turned off as described above. The
on-bias period On bias serves to connect the emission period
Emission and the initialization period Initial before the
initialization period Initial. Accordingly, the on-bias period
On bias may be omitted according to another exemplary
embodiment. In addition, according to another exemplary
embodiment, the initialization period Initial may be omitted,
and may be constituted by only one period. This will be
described below with reference to FIG. 12 below.

[0125] In the light emission period Emission of FIG. 10, a
voltage difference between the driving voltage ELVDD and
the second driving voltage ELVSS is further increased in
order to apply stress to the pixel. As a result, the difference



US 2020/0051472 Al

between the voltage of the gate electrode of the driving
transistor T1 and the driving voltage ELVDD becomes
larger and an outputted current becomes larger. Further, the
voltage difference between the node A and the second
driving voltage ELVSS also increases, so that the luminance
represented by the organic light emitting diode OLED also
has a larger value. According to another example, the
initialization voltage Vinit provided in the light emission
period Emission may not have a high voltage value, and may
have a repair low voltage value.

[0126] Although a method in which the on-bias period On
bias is operated again after the light emission period is used
in FIG. 2, the signal application is terminated after the
emission is sustained for a predetermined time, to turn off
the organic light emitting diode OLED in FIG. 10.

[0127] That is, the light emission is stopped to terminate
the stress applying step after the light emission for a pre-
determined time.

[0128] The time to apply stress is discussed in Table 1
below.
TABLE 1
Voltage difference 8.5 V Voltage difference 27 V

Time between driving voltages  between driving voltages

180 s 30% 30%

300 s 30% 46%
[0129] Table 1 shows results of applying stress to a pixel

for 180 seconds and for 300 seconds. In addition, tests were
performed when normal driving voltages were applied as the
driving voltage FLVDD and the second driving voltage
ELVSS applied to the pixel (voltage difference of 8.5 V
between the driving voltages) and when the voltage differ-
ence was increased to be applied (voltage difference of 27 V
between the driving voltages).

[0130] For normal driving (voltage difference of 8.5 V
between driving voltages), +6.5 V was used for the driving
voltage ELVDD and -2 V was used for the second driving
voltage ELVSS. In the meantime, in the case of FIG. 10, +12
V was used for the driving voltage ELVDD and -15 V was
used for the second driving voltage ELVSS.

[0131] As can be seen in Table 1, in the case where the
pixel is normally turned on, 30% is effective in most cases.
However, when providing a large voltage difference for 300
seconds as in FIG. 10, it is seen that 46% of pixels are
repaired.

[0132] Accordingly, it is seen that an application time of
stress needs to be equal to or higher than a certain level so
as to accomplish an excellent repair effect, and it may be
appropriate to apply the stress for 300 seconds or longer in
the experimental result.

[0133] Applying the stress for a too long time may cause
pixel degradation, and thus the stress may be applied for less
than 10 minutes.

[0134] The repair effect will be described with reference to
FIG. 11.
[0135] FIG. 11 illustrates a result of repairing a pixel to be

normally operated by a repairing method of an organic light
emitting diode display according to an exemplary embodi-
ment.

[0136] Drawings of operations of a total of four pixels are
included in FIG. 11. A leftmost drawing in FI1G. 4 shows that
the pixel shows lower luminance than the normal luminance.
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[0137] A second drawing from the left is a drawing after
the stress applying step is performed for a certain time.
[0138] This shows that general luminance is lower than in
a rightmost drawing, but it is caused by a surrounding
situation of the drawing, and generally has a same luminance
as the rightmost drawing and shows a pixel that does not
normally emit light performing normal light emission.
[0139] The two drawings on the right side are for checking
whether the normal light-emitting pixel continues to emit
normally even after a long period of use. That is, since it is
seen that the pixel emits normal light even afier 24 hours and
72 hours have elapsed, it is seen that the pixel repaired by
the present exemplary embodiment is permanently repaired.
[0140] In the above description, as in FIG. 7 and FIG. 10,
an exemplary embodiment in which the repairability check-
ing step and the stress applying step are performed while
using at least one of various periods similarly to the case of
FIG. 2 has been described.

[0141] However, according to another exemplary embodi-
ment, it is possible to perform the repairability checking step
and the stress applying step by using only one period. That
is, it is possible to perform the repairability checking step
using only one period corresponding to the light emission
period Emission, and then perform the stress applying step
in one period.

[0142] This will be described with FIG. 12 and FIG. 13.
[0143] FIG. 12 and FIG. 13 illustrate voltages applied in
a repairing method of an organic light emitting diode display
according to an exemplary embodiment.

[0144] FIG. 12 illustrates a voltage applied to the pixel of
FIG. 1 in the repairability checking step, and FIG. 13
illustrates a voltage applied to the pixel of FIG. 1 in the
stress applying step.

[0145] First, the repairability checking step will be
described with reference to FIG. 12.

[0146] FIG. 12 shows a difference between the voltage
applied in the repairability checking step and the voltage
applied during normal driving.

[0147] In the exemplary embodiment of FIG. 12, voltage
variation depending on various periods is not provided, but
one period is used, unlike in the exemplary embodiment of
FIG. 7.

[0148] The repair low voltage (=15 V) is applied instead
of the normal low voltage (-5 V) of the initialization voltage
Vinit in the repairability checking step according to the
exemplary embodiment of FIG. 12. Herein the repair low
voltage is three times the normal low voltage. The second
transistor T2 and the third transistor T3 are turned off by
applying a high voltage to the gate electrode of the second
transistor T2 and the third transistor T3, to maintain the
turn-off state of the second transistor T2 and the third
transistor T3.

[0149] A voltage equal to the voltage during normal
operation is applied as the driving voltage ELVDD and the
second driving voltage ELVSS. That is, the high voltage of
the driving voltage ELVDD during the normal driving has
the same voltage (+6.5 V) as the driving voltage ELVDD in
the repairability checking step. The voltage of the second
driving voltage ELVSS during the normal driving has the
same voltage (-2 V) as the second driving voltage ELVSS
in the repairability checking step.

[0150] When such a signal is applied to the pixel of FIG.
1, it operates as shown in F1G. 6. In FIG. 6, the initialization
voltage Vinit is the repair low voltage (=15 V), the driving
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voltage ELVDD is the normal driving voltage (+6.5 V), and
the second driving voltage ELVSS is the normal second
driving voltage (-2 V).

[0151] When such a signal is applied, the voltage of the
node M becomes sufficiently low to turn on the driving
transistor T1 and forcibly emit light. That is, ifa pixel is free
from a defect in manufacturing, it emits light, and thus it is
possible to check whether the repair is possible according to
the present exemplary embodiment.

[0152] Hereinafter, the stress applying step will be
described with reference to FIG. 13.

[0153] FIG. 13 shows a difference between the voltage
applied during the stress applying step and the voltage
applied during normal driving.

[0154] In the exemplary embodiment of FIG. 13, a voltage
variation depending on various periods is not provided, but
one period is used unlike in the exemplary embodiment of
FIG. 10.

[0155] The repair low voltage (=15 V) is applied instead
of the normal low voltage (-5 V) of the initialization voltage
Vinit in the stress applying step according to the exemplary
embodiment of FIG. 13. In addition, a stress voltage (+12V)
which is higher than the normal high voltage is applied as
the driving voltage ELVDD, and a stress voltage (-15 V)
which is lower than the normal high voltage 1s applied as the
voltage of the second driving voltage ELVSS. Herein, the
stress high voltage is about twice as high as the normal high
voltage, and the stress low voltage is 7.5 times to 10 times
as high as the normal low voltage. According to another
exemplary embodiment, the stress high voltage is about 1.5
to 2 times as high as the normal high voltage, and the stress
low voltage is 4 times to 10 times as high as the normal low
voltage.

[0156] The second transistor T2 and the third transistor T3
are turned off by applying a high voltage to the gate
electrode of the second transistor T2 and the third transistor
T3, to maintain the turn-off state of the second transistor T2
and the third transistor T3.

[0157] When such a signal is applied to the pixel of FIG.
1, it operates as shown in FIG. 9. In FIG. 9, the initialization
voltage Vinit is the repair low voltage (=15 V), the driving
voltage ELVDD is the stress high voltage (+12 V), and the
second driving voltage ELVSS is the stress low voltage (=15
V).

[0158] When such a signal is applied, the voltage of the
node M becomes sufficiently low, and the voltage difference
of the Vgs of the driving transistor T1 is further increased to
increase the output current. In addition, the voltage of the
second driving voltage ELVSS applied to the organic light
emitting diode OLED is also lowered, so that the voltage
difference with the node A becomes larger and the organic
light emitting diode OLED emits light with high luminance
while being stressed.

[0159] The stress is applied for not less than about 300
seconds and not more than 10 minutes in this stress applying
step, although times appreciably longer than this may be
wasteful and/or result in damage. Next, the voltage applied
to the pixel is removed to prevent the organic light emitting
diode OLED from emitting light.

[0160] When such a stress applying step is performed, as
shown in FIG. 11, the case where the light is emitted
abnormally again does not occur, and the repair is com-
pleted.
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[0161] Although certain exemplary embodiments and
implementations have been described herein, other embodi-
ments and modifications will be apparent from this descrip-
tion. Accordingly, the inventive concepts are not limited to
such embodiments, but rather to the broader scope of the
appended claims and various obvious modifications and
equivalent arrangements as would be apparent to a person of
ordinary skill in the art.

What is claimed is:

1. A repairing method for an organic light emitting diode

display, comprising:

a repairability checking step comprising applying a first
positive bias to a pixel including a driving transistor
and an organic light emitting diode based on the
organic light emitting diode; and

a stress applying step comprising applying a second
positive bias that is greater than the first positive bias to
the organic light emitting diode for a predetermined
time period.

2. The repairing method of claim 1, wherein

the first positive bias and the second positive bias are
determined by a driving voltage and a second driving
voltage applied to the pixel.

3. The repairing method of claim 2, wherein

the driving voltage and the second driving voltage applied
for the first positive bias are equal to a driving voltage
value and a second driving voltage value applied to the
pixel during a normal driving period for displaying an
image.

4. The repairing method of claim 3, wherein

the driving voltage applied for the second positive bias is
greater than the driving voltage applied for the first
positive bias, and

the second driving voltage applied for the second positive
bias is less than the second driving voltage applied for
the first positive bias.

5. The repairing method of claim 4, wherein

the driving voltage applied for the second positive bias
has a value of 1.5 to 2 times that of the driving voltage
applied for the first positive bias, and

the second driving voltage applied for the second positive
bias is 7.5 to 10 times that of the second driving voltage
applied for the first positive bias.

6. The repairing method of claim 1, wherein

the repairability checking step determines that repair is
possible when the organic light emitting diode not-
mally emits light.

7. The repairing method of claim 1, wherein

the stress applying step is performed for from about 300
seconds to 10 minutes.

8. The repairing method of claim 1, wherein

the pixel further includes a storage capacitor connected to
a gate electrode of the driving transistor,

an initialization voltage is applied to a second end of the
storage capacitor, and

a same initialization voltage is applied in the repairability
checking step and the stress applying step.

9. The repairing method of claim 8, wherein

the initialization voltage enables the driving transistor to
turn on.

10. The repairing method of claim 8, wherein

when a point where the driving transistor and the organic
light emitting diode are connected is defined to as a
node A,



US 2020/0051472 Al

the pixel further includes a second transistor and a third
transistor connected between the gate electrode of the
driving transistor and the node A, and

the second transistor and the third transistor are main-
tained in an off-state in the repairability checking step
and the stress applying step.

11. An organic light emitting diode display, comprising:

an organic light emitting diode of a pixel;

a driving transistor configured to supply a current to the
organic light emitting diode;

a storage capacitor connected to a gate electrode of the
driving transistor;

when a node where the organic light emitting diode and
the driving transistor are connected is defined to as a
node A,

a second transistor and a third transistor connected
between the node A and the gate electrode of the
driving transistor; and

when a node between the second transistor and the third
transistor is defined to as a node N, an input capacitor
connected between the node N and a data line,

wherein an initialization voltage is applied to a second
end of the storage capacitor,

a driving voltage is applied to the driving transistor, and

a second driving voltage is applied to a second end of the
organic light emitting diode.

12. The organic light emitting diode display of claim 11,

wherein

the second transistor is operated by a scan signal, and the
third transistor is operated by a control signal.

13. The organic light emitting diode display of claim 12,

wherein

the pixel sequentially emits light through an initialization
period, a threshold voltage compensation period, a
programming period, and a light emission period.

14. The organic light emitting diode display of claim 13,

wherein

in the light emission period,

a high voltage is applied as the driving voltage,

a low voltage is applied as the second driving voltage,
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a high voltage is applied as the initialization voltage, and
high voltages are applied as the scan signal and the control
signal.
15. %lrlle organic light emitting diode display of claim 13,
wherein
a high voltage is applied as the second driving voltage
except in the light emission period.
16. The organic light emitting diode display of claim 15,
wherein
in the light emission period,
a low voltage is applied as the driving voltage,
low voltages are applied as the scan signal and the control
signal, and
a low voltage is applied as the initialization voltage.
17. The organic light emitting diode display of claim 15,
wherein
in the threshold voltage compensation period,
a high voltage is applied as the driving voltage,
a high voltage is applied as the initialization voltage, and
the scan signal and the control signal are changed from a
low voltage to a high voltage.
18. The organic light emitting diode display of claim 15,
wherein
in the programming period,
a low voltage is applied as the driving voltage,
a high voltage is applied as the initialization voltage,
a high voltage is applied as the control signal, and
a low voltage is sequentially applied as the scan signal.
19. The organic light emitting diode display of claim 13,
wherein
the pixel further includes an on-bias period,
wherein, in the on-bias period, the initialization voltage is
changed to a low voltage and then is changed to a high
voltage.
20. The organic light emitting diode display of claim 11,
wherein
a data voltage applied to the data line changes a voltage
of the node N, and a voltage when the second transistor
is turned on in the voltage of the node N is stored in the
storage capacitor.
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