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(57) ABSTRACT

An organic light emitting diode (OLED) display device
includes a display panel having a display region and a
peripheral region, an OLED at the display region and
including an end connected to a first voltage, a pixel circuit
at the display region, a repair pixel circuit at the peripheral
region, a repair line for connecting the repair pixel circuit to
the OLED, and a switching circuit configured to apply a
second voltage to the repair line during a power-up of the
OLED display device.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to, and the benefit
of, Korean Patent Application No. 10-2016-0052153, filed
on Apr. 28, 2016 in the Korean Intellectual Property Office
(KIPO), the content of which are incorporated herein in its
entirety by reference.

BACKGROUND

1. Technical Field

[0002] Example embodiments relate to a display device
and to an organic light emitting diode (OLED) display
device including a repair pixel circuit.

2. Description of the Related Art

[0003] While an organic light emitting diode (OLED)
display device is manufactured, a defect, such as a short
circuit defect, a crack, etc., may occur in some pixel circuits,
and the pixel circuit having the crack may not operate
normally. For example, a pixel including the defective pixel
circuit may be perceived by a viewer as a bright spot that
always emits light regardless of a scan signal and a data
signal applied to the defective pixel circuit, or as a dark spot
that never emits light regardless of the applied scan and data
signals.

[0004] Recently, to repair the defective pixel circuit, an
OLED display device including a repair pixel circuit has
been developed. In this OLED display device, the defective
pixel circuit in the pixel may be disconnected from an OLED
in the pixel by laser cutting or the like, the OLED may then
be connected to a repair line by laser irradiation or the like,
and thus the OLED may be connected through the repair line
to the repair pixel circuit instead of the defective pixel
circuit. Accordingly, because the repair pixel circuit operat-
ing normally (instead of the defective pixel circuit that does
not operate normally) provides a driving current to the
OLED, the pixel including the OLED may emit light not-
mally. However, due to the repair line of this OLED display
device, there may exist a problem wherein the OLED
connected to the repair line may undesirably emit light
during a power-up of the OLED display device.

SUMMARY

[0005] Some example embodiments provide an organic
light emitting diode (OLED) display device capable of
preventing an undesired light-emission of an OLED con-
nected to a repair line during a power-up of the OLED
display device.

[0006] According to example embodiments, there is pro-
vided an OLED display device including a display panel
having a display region and a peripheral region, an OLED at
the display region and including an end connected to a first
voltage, a pixel circuit at the display region, a repair pixel
circuit at the peripheral region, a repair line for connecting
the repair pixel circuit to the OLED, and a switching circuit
configured to apply a second voltage to the repair line during
a power-up of the OLED display device.

[0007] The second voltage may be activated before the
first voltage is activated.
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[0008] The first voltage may be a low power supply
voltage, and the second voltage may be a gate low voltage.
[0009] The first voltage may be a low power supply
voltage, and the second voltage may be an initialization
voltage.

[0010] The second voltage may be activated when the first
voltage is activated.

[0011] The first voltage and the second voltage may be a
same low power supply voltage.

[0012] The switching circuit may be configured to initial-
ize the repair line such that a voltage between an anode
electrode of the OLED and a cathode electrode of the OLED
is lower than a threshold voltage of the OLED.

[0013] The cathode electrode of the OLED may be con-
nected to the first voltage, wherein the anode electrode of the
OLED is connected to the repair pixel circuit instead of to
the pixel circuit when the pixel circuit is defective, and
wherein the second voltage is lower than a sum of the first
voltage and the threshold voltage of the OLED.

[0014] The anode electrode of the OLED may be con-
nected to the first voltage, wherein the cathode electrode of
the OLED is connected to the repair pixel circuit instead of
the pixel circuit when the pixel circuit is defective, and
wherein the second voltage is higher than the first voltage
less the threshold voltage of the OLED.

[0015] The switching circuit may include a repair line
initialization transistor that is configured to connect the
second voltage to the repair line.

[0016] The repair line initialization transistor may be
configured to receive a repair line initialization signal from
a timing controller included in the OLED display device,
and may be configured to connect the second voltage to the
repair line in response to the repair line initialization signal.
[0017] The repair line initialization transistor may include
a source connected to the repair line, a drain connected to the
second voltage, and a gate, and the switching circuit may
further include a capacitor connected between the gate of the
repair line initialization transistor and the drain of the repair
line initialization transistor, and a resistor connected
between a third voltage and the gate of the repair line
initialization transistor.

[0018] The third voltage may be configured to be activated
during or after activation of the second voltage.

[0019] The repair line initialization transistor may be
configured to be turned on in response to the activated
second voltage to connect the second voltage to the repair
line, and the repair line initialization transistor may be
configured to be turned off in response to the activated third
voltage to disconnect the second voltage from the repair line.

[0020] The third voltage may be a high power supply
voltage.

[0021] The third voltage may be a gate high voltage.
[0022] The OLED display device may further include

another switching circuit configured to apply the second
voltage to another repair line during the power-up of the
OLED display device, wherein the resistor connected to the
third voltage is shared by the switching circuit and the
another switching circuit.

[0023] The repair line initialization transistor may include
a source connected to the repair line, a drain connected to the
second voltage, and a gate, and the switching circuit may
further include a capacitor connected between the gate of the
repair line initialization transistor and a fourth voltage, and
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a resistor connected between a third voltage and the gate of
the repair line initialization transistor.

[0024] The first voltage may be a low power supply
voltage, the second voltage may be an initialization voltage,
and the fourth voltage may be a gate low voltage.

[0025] According to example embodiments, there is pro-
vided an OLED display device including a display panel
having a display region and a peripheral region, an OLED at
the display region, and including an end connected to a first
voltage, a pixel circuit at the display region, a repair pixel
circuit at the peripheral region, a repair line for connecting
the repair pixel circuit to the OLED, and a repair line
initialization transistor including a source connected to the
repair line, and a drain connected to a second voltage.
[0026] The second voltage may be configured to be acti-
vated before or during activation of the first voltage.
[0027] The first voltage may be a low power supply
voltage, and the second voltage may be a gate low voltage,
an initialization voltage, or the low power supply voltage.
[0028] The OLED display device may further include a
capacitor connected between a gate of the repair line ini-
tialization transistor and the drain of the repair line initial-
ization transistor, and a resistor connected between a third
voltage and the gate of the repair line initialization transistor.
[0029] The third voltage may be a high power supply
voltage or a gate high voltage.

[0030] As described above, during the power-up of the
OLED display device, the OLED display device according
to example embodiments may provide the repair line with
the second voltage that is activated before, or at substantially
the same time as, the activation of the first voltage connected
to the OLED, thereby preventing undesired light-emission
of the OLED connected to the repair line during the power-
up of the OLED display device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] Illustrative, non-limiting example embodiments
will be more clearly understood from the following detailed
description in conjunction with the accompanying drawings.
[0032] FIG. 1 is a diagram illustrating an organic light
emitting diode (OLED) display device according to example
embodiments.

[0033] FIG. 2 is a circuit diagram illustrating an example
of a pixel circuit and a repair pixel circuit included in an
OLED display device of FIG. 1.

[0034] FIG. 3A is a diagram for describing a power-up
sequence and a voltage of a repair line in a case where a
repair line initialization operation is not performed, and FIG.
3B is a diagram for describing a power-up sequence and a
voltage of a repair line in a case where a repair line
initialization operation is performed.

[0035] FIG. 4 is a diagram illustrating a portion of an
OLED display device according to example embodiments.
[0036] FIG. 5is a timing diagram illustrating an example
of a power-up sequence and a voltage of a repair line of an
OLED display device of FIG. 4.

[0037] FIG. 6 is a diagram illustrating a portion of an
OLED display device according to example embodiments.
[0038] FIG. 7 is a timing diagram illustrating an example
of a power-up sequence and a voltage of a repair line of an
OLED display device of FIG. 6.

[0039] FIG. 8 is a diagram illustrating a portion of an
OLED display device according to example embodiments.
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[0040] FIG. 9 is a diagram illustrating a portion of an
OLED display device according to example embodiments.
[0041] FIG. 10 is a timing diagram illustrating an example
of a power-up sequence and a voltage of a repair line of an
OLED display device of FIG. 9.

[0042] FIG. 11 is a diagram illustrating a portion of an
OLED display device according to example embodiments.
[0043] FIG. 12 is a timing diagram illustrating an example
of a power-up sequence and a voltage of a repair line of an
OLED display device of FIG. 11.

[0044] FIG. 13 is a diagram illustrating a portion of an
OLED display device according to example embodiments.
[0045] FIG. 14 is a timing diagram illustrating an example
of a power-up sequence and a voltage of a repair line of an
OLED display device of FIG. 13.

[0046] FIG. 15 is a diagram illustrating a portion of an
OLED display device according to example embodiments.
[0047] FIG. 16 is a diagram illustrating a portion of an
OLED display device according to example embodiments.
[0048] FIG. 17 is a diagram illustrating a portion of an
OLED display device according to example embodiments.
[0049] FIG. 18 is a block diagram illustrating an electronic
device including an OLED display device according to
example embodiments.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0050] Features of the inventive concept and methods of
accomplishing the same may be understood more readily by
reference to the following detailed description of embodi-
ments and the accompanying drawings. Hereinafter,
example embodiments will be described in more detail with
reference to the accompanying drawings, in which like
reference numbers refer to like elements throughout. The
present invention, however, may be embodied in various
different forms, and should not be construed as being limited
to only the illustrated embodiments herein. Rather, these
embodiments are provided as examples so that this disclo-
sure will be thorough and complete, and will fully convey
the aspects and features of the present invention to those
skilled in the art. Accordingly, processes, elements, and
techniques that are not necessary to those having ordinary
skill in the art for a complete understanding of the aspects
and features of the present invention may not be described.
Unless otherwise noted, like reference numerals denote like
elements throughout the attached drawings and the written
description, and thus, descriptions thereof will not be
repeated. In the drawings, the relative sizes of elements,
layers, and regions may be exaggerated for clarity.

[0051] It will be understood that, although the terms
“first,” “second,” “third,” etc., may be used herein to
describe various elements, components, regions, layers and/
or sections, these elements, components, regions, layers
and/or sections should not be limited by these terms. These
terms are used to distinguish one element, component,
region, layer or section from another element, component,
region, layer or section. Thus, a first element, component,
region, layer or section described below could be termed a
second element, component, region, layer or section, with-
out departing from the spirit and scope of the present
invention.

[0052] Spatially relative terms, such as “beneath,”
“below,” “lower,” “under,” “above,” “upper,” and the like,
may be used herein for ease of explanation to describe one

2 <
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element or feature’s relationship to another element(s) or
feature(s) as illustrated in the figures. It will be understood
that the spatially relative terms are intended to encompass
different orientations of the device in use or in operation, in
addition to the orientation depicted in the figures. For
example, if the device in the figures is turned over, elements
described as “below” or “beneath” or “under” other ele-
ments or features would then be oriented “above” the other
elements or features. Thus, the example terms “below” and
“under” can encompass both an orientation of above and
below. The device may be otherwise oriented (e.g., rotated
90 degrees or at other orientations) and the spatially relative
descriptors used herein should be interpreted accordingly.
[0053] It will be understood that when an element, layer,
region, or component is referred to as being “on,” “con-
nected to,” or “coupled to” another element, layer, region, or
component, it can be directly on, connected to, or coupled to
the other element, layer, region, or component, or one or
more intervening elements, layers, regions, or components
may be present. In addition, it will also be understood that
when an element or layer is referred to as being “between”
two elements or layers, it can be the only element or layer
between the two elements or layers, or one or more inter-
vening elements or layers may also be present.

[0054] In the following examples, the x-axis, the y-axis
and the z-axis are not limited to three axes of a rectangular
coordinate system, and may be interpreted in a broader
sense. For example, the x-axis, the y-axis, and the z-axis
may be perpendicular to one another, or may represent
different directions that are not perpendicular to one another.

[0055] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended
to be limiting of the present invention. As used herein, the
singular forms “a” and “an” are intended to include the
plural forms as well, unless the context clearly indicates
otherwise. It will be further understood that the terms
“comprises,” “comprising,” “includes,” and “including,”
when used in this specification, specify the presence of the
stated features, integers, steps, operations, elements, and/or
components, but do not preclude the presence or addition of
one or more other features, integers, steps, operations,
elements, components, and/or groups thereof. As used
herein, the term “and/or” includes any and all combinations
of one or more of the associated listed items. Expressions
such as “at least one of,” when preceding a list of elements,
modify the entire list of elements and do not modify the
individual elements of the list.

[0056] As used herein, the term “substantially,” “about,”
and similar terms are used as terms of approximation and not
as terms of degree, and are intended to account for the
inherent deviations in measured or calculated values that
would be recognized by those of ordinary skill in the art.
Further, the use of “may” when describing embodiments of
the present invention refers to “one or more embodiments of
the present invention.” As used herein, the terms “use,”
“using,” and “used” may be considered synonymous with
the terms “utilize,” “utilizing,” and “utilized,” respectively.
Also, the term “exemplary” is intended to refer to an
example or illustration.

[0057] When a certain embodiment may be implemented
differently, a specific process order may be performed dif-
ferently from the described order. For example, two con-
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secutively described processes may be performed substan-
tially at the same time or performed in an order opposite to
the described order.

[0058] The electronic or electric devices and/or any other
relevant devices or components according to embodiments
of the present invention described herein may be imple-
mented utilizing any suitable hardware, firmware (e.g. an
application-specific integrated circuit), software, or a com-
bination of software, firmware, and hardware. For example,
the various components of these devices may be formed on
one integrated circuit (IC) chip or on separate IC chips.
Further, the various components of these devices may be
implemented on a flexible printed circuit film, a tape carrier
package (TCP), a printed circuit board (PCB), or formed on
one substrate. Further, the various components of these
devices may be a process or thread, running on one or more
processors, in one or more computing devices, executing
computer program instructions and interacting with other
system components for performing the various functional-
ities described herein. The computer program instructions
are stored in a memory which may be implemented in a
computing device using a standard memory device, such as,
for example, a random access memory (RAM). The com-
puter program instructions may also be stored in other
non-transitory computer readable media such as, for
example, a CD-ROM, flash drive, or the like. Also, a person
of skill in the art should recognize that the functionality of
various computing devices may be combined or integrated
into a single computing device, or the functionality of a
particular computing device may be distributed across one
or more other computing devices without departing from the
spirit and scope of the exemplary embodiments of the
present invention.

[0059] 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 the present invention belongs. It will be further
understood that terms, such as those defined in commonly
used dictionaries, should be interpreted as having a meaning
that is consistent with their meaning in the context of the
relevant art and/or the present specification, and should not
be interpreted in an idealized or overly formal sense, unless
expressly so defined herein.

[0060] FIG. 1 is a diagram illustrating an organic light
emitting diode (OLED) display device according to example
embodiments, FIG. 2 is a circuit diagram illustrating an
example of a pixel circuit and a repair pixel circuit included
in an OLED display device of FIG. 1, FIG. 3A is a diagram
for describing a power-up sequence and a voltage of a repair
line in a case where a repair line initialization operation is
not performed, and FIG. 3B is a diagram for describing a
power-up sequence and a voltage of a repair line in a case
where a repair line initialization operation is performed.
[0061] Referring to FIG. 1, an OLED display device 100
may include a display panel 110 including a plurality of
pixels, a data driver 150 for providing data signals to the
pixels, a scan driver 160 for providing scan signals and
initialization signals to the pixels, an emission driver 170 for
providing emission control signals to the pixels, and a timing
controller 180 for controlling the data driver 150, the scan
driver 160, and the emission driver 170.

[0062] The display panel 110 may have a display region
120 where OLEDs EL are formed, and may also have a
peripheral region 130 around the display region 120. At the
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display region 120 of the display panel 110, the pixels are
formed in a matrix form having a plurality of rows and a
plurality of columns. Each pixel may include the OLED EL
and a pixel circuit 125. One end (e.g., an anode electrode) of
the OLED EL may be connected to the pixel circuit 125, and
the other end (e.g., a cathode electrode) of the OLED EL
may be connected to a first voltage, for example a low power
supply voltage ELVSS. The pixel circuit 125 may provide a
driving current to the OLED EL, and the OLED EL may
emit light in response to the driving current provided from
the pixel circuit 125.

[0063] In some example embodiments, as illustrated in
FIG. 2, the pixel circuit 125 may include seven transistors
T1, T2, T3, T4, T3, T6, and T7 and one capacitor CST. For
example, the pixel circuit 125 may include a first transistor
T1 configured to transfer the data signal DATA to one end
of a second transistor T2 in response to the scan signal
SCAN, a storage capacitor CST configured to store the data
signal DATA transferred through the diode-connected sec-
ond transistor T2, the second transistor T2 configured to
generate the driving current based on a voltage of the storage
capacitor CST, a third transistor T3 configured to diode-
connect the second transistor T2 in response to the scan
signal SCAN, a fourth transistor T4 configured to provide an
initialization voltage VINIT to the storage capacitor CST
and to a gate of the second transistor T2 in response to the
initialization signal INIT, a fifth transistor T5 configured to
provide the initialization voltage VINIT to the OLED EL in
response to the scan signal SCAN, a sixth transistor T6
configured to connect a high power supply voltage ELVDD
and the second transistor T2 in response to an emission
control signal EM, and a seventh transistor T7 configured to
connect the second transistor T2 and the OLED EL in
response to the emission control signal EM. However, a
configuration of the pixel circuit 125 of the OLED display
device 100 according to example embodiments is not limited
to the example illustrated in FIG. 2.

[0064] At the peripheral region 130 of the display panel
110, at least one repair pixel circuit 135 and at least one
switching circuit 140 may be formed. In some example
embodiments, a plurality of repair pixel circuits 135 may be
arranged in one or more columns parallel to data lines. In
other example embodiments, a plurality of repair pixel
circuits 135 may be arranged in one or more rows parallel to
scan lines. In still other example embodiments, one or more
columns of the repair pixel circuits 135 and one or more
rows of the repair pixel circuits 135 may be arranged.
[0065] The repair pixel circuit 135 may have a configu-
ration that is the same as, or that is similar to, that of the
pixel circuit 125 at the display region 120. For example, as
illustrated in FIG. 2, in a case where the pixel circuit
includes the seven transistors T1, T2, T3, T4, T5, T6, and T7
and the one capacitor CST, the repair pixel circuit 135 also
may include seven transistors T1', T2', T3', T4', T5', T6', and
T7' and one capacitor CST'. Thus, the repair pixel circuit 135
may perform an operation that is the same as, or that is
similar to, that of the pixel circuit 125. However, a configu-
ration of the repair pixel circuit 135 of the OLED display
device 100 according to example embodiments is not limited
to the example illustrated in FIG. 2.

[0066] While the OLED display device 100 is manufac-
tured, a defect, such as a short circuit defect, a crack, etc.,
may occur in some pixel circuits 125. A pixel circuit 125
having a crack may not operate normally, and the OLED EL
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connected to the defective pixel circuit 125 might not emit
light with desired luminance. In the OLED display device
100 according to example embodiments, in a case where the
pixel circuit 125 is defective, the repair pixel circuit 135
operating normally (instead of the defective pixel circuit
125) may provide the driving current to the OLED EL. For
example, connection 127 between the defective pixel circuit
125 and the OLED EL may be cut by laser cutting or the like.
Further, the OLED EL and a repair line RL. may be con-
nected at a connection point 137 by laser irradiation or the
like, and thus the OLED EL may be connected through the
repair line RL to the repair pixel circuit 135 instead of being
connected to the defective pixel circuit 125. Accordingly,
because the repair pixel circuit 135 operating normally
provides the driving current (instead of the defective pixel
circuit 125) to the OLED EL, the OLED EL may emit light
with desired luminance.

[0067] As described above, even if the OLED display
device 100 according to example embodiments has a defec-
tive pixel circuit 125, the OLED EL may be driven by the
repair pixel circuit 135 instead of the defective pixel circuit
125, and thus the OLED EL may emit light with desired
luminance, thereby improving image quality of the OLED
display device 100. However, in the OLED display device
100 including the repair pixel circuit 135 and the repair line
RL, the OLED EL connected to the repair line RL may
undesirably emit light during a power-up of the OLED
display device 100. For example, during the power-up of the
OLED display device 100, as illustrated in FIG. 3A, the
repair line RL may have a voltage close to a ground voltage
(e.g., about 0V), and voltages ELVDD and ELVSS of the
OLED display device 100 may be activated according to a
power-up sequence (e.g., a predetermined, or prepro-
grammed, power-up sequence).

[0068] When the lower power supply voltage ELVSS
connected to the cathode electrode of the OLED EL is
activated, for example, to about -4V through about -4.5V,
avoltage difference between a voltage VRL of the repair line
RL, which is connected to the anode electrode of the OLED
EL, and the lower power supply voltage ELVSS, which is
connected to the cathode electrode of the OLED EL, may be
higher than a threshold voltage VTHEL of the OLED EL,
and thus, the OLED EL may undesirably emit light until the
voltage VRL of the repair line RL becomes lower than a sum
of the lower power supply voltage ELVSS and the threshold
voltage VTHEL of the OLED EL. In addition, before the
lower power supply voltage ELVSS is activated, the high
power supply voltage ELVDD is activated according to the
power-up sequence, and thus the voltage VRL of the repair
line RL may be increased from the voltage that is close to the
ground voltage because of coupling with a power supply
voltage line of the high power supply voltage ELVDD,
thereby increasing the voltage difference between the volt-
age VRL of the repair line RL and the lower power supply
voltage ELVSS. Accordingly, intensity and time of the
undesired light-emission of the OLED EL during the power-
up may be further increased.

[0069] However, in the OLED display device 100 accord-
ing to example embodiments, the switching circuit 140 may
apply a second voltage to the repair line RL during the
power-up of the OLED display device 100. In some example
embodiments, during the power-up of the OLED display
device 100, the switching circuit 140 may provide the repair
line RL with the second voltage that is activated at a time
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that is before, or that is at substantially the same time as, a
time the first voltage is activated. For example, the first
voltage may be the low power supply voltage ELVSS, and
the second voltage may be a gate low voltage VGL, the
initialization voltage VINIT, or the low power supply volt-
age ELVSS.

[0070] The switching circuit 140 may initialize the repair
line RL by applying the second voltage to the repair line RL
such that a voltage between the anode electrode and the
cathode electrode of the OLED EL is lower than the thresh-
old voltage VTHEL of the OLED EL. For example, as
illustrated in FIG. 3B, before (or substantially the same time
when) the low power supply voltage ELVSS is activated, the
switching circuit 140 may provide the repair line RL with
the second voltage lower than the activated low power
supply voltage ELVSS plus the threshold voltage VTHEL or
than the activated low power supply voltage ELVSS, and
thus may initialize the repair line RL such that the voltage
VRL of the repair line RL may be lower than the sum of the
activated low power supply voltage ELVSS plus the thresh-
old voltage VTHEL, or may be lower than the activated low
power supply voltage ELVSS. Accordingly, the OLED dis-
play device 100 may prevent the OLED EL that is connected
to the repair line RL from undesirably emitting light due to
the voltage difference between the voltage VRL of the repair
line RL and the lower power supply voltage ELVSS during
the power-up of the OLED display device 100.

[0071] As described above, the OLED display device 100
according to example embodiments may provide the repair
line RL with the second voltage (e.g., the gate low voltage
VGL, the initialization voltage VINIT, or the low power
supply voltage ELVSS) that is activated either when, or
before, the first voltage (e.g., the low power supply voltage
ELVSS) is activated, thereby preventing the undesired light-
emission of the OLED EL connected to the repair line RL
during the power-up of the OLED display device 100.
[0072] FIG. 1 illustrates an example where the cathode
electrode of the OLED EL is connected either to the first
voltage or to the low power supply voltage ELVSS, where
the anode electrode of the OLED EL is connected through
the repair line RL to the repair pixel circuit 135 instead of
the pixel circuit 125 when the pixel circuit 125 is defective,
and where the second voltage (e.g., the gate low voltage
VGL, the initialization voltage VINIT, or the low power
supply voltage ELVSS) is lower than the sum of the first
voltage and the threshold voltage VTHEL of the OLED EL.
However, in other example embodiments, the anode elec-
trode of the OLED EL may be connected to the first voltage
(e.g., the high power supply voltage ELVDD), the cathode
electrode of the OLED EL may be connected through the
repair line RL to the repair pixel circuit 135 instead of the
pixel circuit 125 when the pixel circuit 125 is defective, and
the second voltage may be higher than a voltage equal to the
first voltage less the threshold voltage VTHEL of the OLED
EL.

[0073] FIG. 4 is a diagram illustrating a portion of an
OLED display device according to example embodiments,
and FIG. 5 is a timing diagram illustrating an example of a
power-up sequence and a voltage of a repair line of an
OLED display device of FIG. 4.

[0074] Referring to FIG. 4, an OLED display device 100a
including a display panel having a display region and a
peripheral region may include an OLED EL formed at the
display region and having one end connected to a first

Nov. 2, 2017

voltage (e.g., a low power supply voltage ELVSS), a pixel
circuit 125 formed at the display region, a repair pixel circuit
135 formed at the peripheral region, a repair line RL for
connecting the OLED EL to the repair pixel circuit 135
instead of the pixel circuit 125 when the pixel circuit 125 is
defective, and a switching circuit 140a for applying a second
voltage (e.g., a gate low voltage VGL) to the repair line RL
during a power-up of the OLED display device 100a.
[0075] The switching circuit 140a may include a repair
line initialization transistor TRLI configured to connect the
gate low voltage VGL to the repair line RL in response to a
repair line initialization signal RLIS. The repair line initial-
ization signal RLIS may be provided from a separate circuit
that is either inside or outside the display panel. In some
example embodiments, the repair line initialization signal
RLIS may be generated by a timing controller of the OLED
display device 100a, and the repair line initialization tran-
sistor TRLI may receive the repair line initialization signal
RLIS from the timing controller. Although FIG. 4 illustrates
an example where the repair line initialization transistor
TRLI is implemented with a PMOS transistor, in some
example embodiments, the repair line initialization transis-
tor TRLI may be implemented with an NMOS transistor.
[0076] The switching circuit 140a may apply the gate low
voltage VGL to the repair line RL in response to the repair
line initialization signal RLIS during the power-up of the
OLED display device 100a. In some example embodiments,
as illustrated in FIG. 5, according to a power-up sequence of
the OLED display device 100a, the gate low voltage VGL
may be activated before the low power supply voltage
ELVSS connected to the OLED EL is activated. The repair
line initialization transistor TRLI may be turned on in
response to the repair line initialization signal RLIS during
at least a time period after the activation of the gate low
voltage VGL and before the activation of the low power
supply voltage ELVSS. The gate low voltage VGL may be
applied to the repair line RL by the turned-on repair line
initialization transistor TRLI, and the repair line RL may be
initialized to have a voltage VRL that is lower than the low
power supply voltage ELVSS. Accordingly, undesired light-
emission of the OLED EL caused by a voltage difference
between the voltage VRL of the repair line RL and the lower
power supply voltage ELVSS during the power-up of the
OLED display device 100a may be prevented.

[0077] FIG. 6 is a diagram illustrating a portion of an
OLED display device according to example embodiments,
and FIG. 7 is a timing diagram illustrating an example of a
power-up sequence and a voltage of a repair line of an
OLED display device of FIG. 6.

[0078] Referring to FIG. 6, in an OLED display device
1005 according to example embodiments, one end (e.g., a
cathode electrode) of an OLED EL may be connected to a
first voltage (e.g., a low power supply voltage ELVSS), and
the other end (e.g., an anode electrode) of the OLED EL may
be connected to a repair line RL. A switching circuit 1405
included in the OLED display device 1005 may provide the
repair line RL with a second voltage (e.g., a gate low voltage
VGL) that is activated before or during activation of the first
voltage.

[0079] The switching circuit 1405 of the OLED display
device 1005 may include a repair line initialization transistor
TRLI having a source connected to the repair line RL, a
drain connected to the second voltage (e.g., the gate low
voltage VGL), and a gate. The OLED display device 1005
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may also include a capacitor C connected between the gate
of the repair line initialization transistor TRLI and the drain
of the repair line initialization transistor TRLI, and a resistor
R connected between a third voltage (e.g., a high power
supply voltage ELVDD) and the gate of the repair line
initialization transistor TRLI. In some example embodi-
ments, the third voltage may be activated after, or at sub-
stantially the same time as, activation of the second voltage.
In some example embodiments, as illustrated in FIG. 6, the
third voltage may be the high power supply voltage ELVDD
that is activated after the gate low voltage VGL is activated.
[0080] In some example embodiments, as illustrated in
FIG. 7, according to a power-up sequence of the OLED
display device 1005, the gate low voltage VGL, the high
power supply voltage ELVDD, and the low power supply
voltage ELVSS may be sequentially activated in the order of
the gate low voltage VGL, the high power supply voltage
ELVDD, and the low power supply voltage ELVSS. If the
gate low voltage VGL is activated, a voltage of the drain of
the repair line initialization transistor TRLI may be
decreased to the activated gate low voltage VGL, a voltage
of the gate of the repair line initialization transistor TRLI
also may be decreased because of coupling by the capacitor
C

[0081] The repair line initialization transistor TRLI may
be turned on based on the decreased gate voltage, and the
turned-on repair line initialization transistor TRLI may
connect the gate low voltage VGL to the repair line RL.
Thus, the repair line RL may be initialized to have the
activated gate low voltage VGL, or may be initialized to
have a voltage close to the activated gate low voltage VGL.
Subsequently, if the high power supply voltage ELVDD is
activated, a current may flow from the high power supply
voltage ELVDD through the resistor R to the capacitor C,
and the gate voltage of the repair line initialization transistor
TRLI may be increased. The repair line initialization tran-
sistor TRLI may be turned off based on the increased gate
voltage thereof, and the turned-off repair line initialization
transistor TRLI may disconnect the gate low voltage VGL
from the repair line RL. Thus, the switching circuit 1405
may not affect a normal operation after the power-up of the
OLED display device 1004. Subsequently, even if the low
power supply voltage ELVSS is activated, the OLED EL
may be prevented from undesirably emitting light because
the repair line RL is previously initialized to have a voltage
VRL that is lower than the low power supply voltage
ELVSS. As described above, the switching circuit 1405 may
prevent the undesired light-emission of the OLED EL oth-
erwise caused by a voltage difference between the voltage
VRL of the repair line RL and the lower power supply
voltage ELVSS during the power-up of the OLED display
device 1005.

[0082] FIG. 8 is a diagram illustrating a portion of an
OLED display device according to example embodiments.
[0083] Referring to FIG. 8, an OLED display device 100¢
may include a plurality of pixel circuits 125-1 and 125-2 and
a plurality of OLEDs EL-1 and EL-2 at a display region of
a display panel, and may include a plurality of repair pixel
circuits 135-1 and 135-2 at a peripheral region of the display
panel. In a case where a first pixel circuit 125-1 is defective,
a first OLED EL-1 corresponding to the first pixel circuit
125-1 may be connected through a first repair line RL-1 to
a first repair pixel circuit 135-1, instead of being connected
to the defective first pixel circuit 125-1. In a case where a
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second pixel circuit 125-2 is defective, a second OLED EL-2
corresponding to the second pixel circuit 125-2 may be
connected through a second repair line RL-2 to a second
repair pixel circuit 135-2, instead of being connected to the
defective second pixel circuit 125-2.

[0084] The OLED display device 100c may further
include a plurality of switching circuits 140-1c and 140-2¢
respectively connected to the repair lines RL-1 and RL-2,
and each switching circuit 140-1¢ and 140-2¢ may include
a repair line initialization transistor TRLI, a capacitor C, and
aresistor R. In some example embodiments, as illustrated in
FIG. 8, the resistor R connected to a high power supply
voltage ELVDD may be shared by the plurality of switching
circuits 140-1¢ and 140-2¢. Each switching circuit 140-1¢
and 140-2¢ may have the same or similar configuration and
operation to the switching circuit 1405 of FIG. 6, except that
the switching circuits 140-1¢ and 140-2¢ share a connection
to the resistor R. As described above, in the OLED display
device 100c¢ of the present embodiment, the resistor R may
be shared by the switching circuits 140-1¢ and 140-2¢, and
thus, a circuit size of the switching circuits 140-1¢ and
140-2¢ may be reduced.

[0085] FIG. 9 is a diagram illustrating a portion of an
OLED display device according to example embodiments,
and FIG. 10 is a timing diagram illustrating an example of
a power-up sequence and a voltage of a repair line of an
OLED display device of FIG. 9.

[0086] Referring to FIG. 9, a switching circuit 1404 of an
OLED display device 1004 may include a repair line ini-
tialization transistor TRLI having a source connected to a
repair line R, a drain connected to a gate low voltage VGL,
and a gate. The switching circuit 1404 may also include a
capacitor C connected between the gate of the repair line
initialization transistor TRLI and the drain of the repair line
initialization transistor TRLI, and a resistor R connected
between a gate high voltage VGH and the gate of the repair
line initialization transistor TRLI. The switching circuit
1404 of FIG. 9 may have the same or similar configuration
and operation to the switching circuit 1405 of the embodi-
ment shown in FIG. 6, except that the resistor R is connected
to the gate high voltage VGH instead of being connected to
a high power supply voltage ELVDD.

[0087] In some example embodiments, as illustrated in
FIG. 10, according to a power-up sequence of the OLED
display device 1004, the gate high voltage VGH may be
activated during or after activation of the gate low voltage
VGL, and a low power supply voltage ELVSS may be
activated after the gate low voltage VGL and the gate high
voltage VGH are activated. When the gate low voltage VGL
and the gate high voltage VGH are activated, a voltage of the
gate of the repair line initialization transistor TRLI may be
decreased because of coupling by the capacitor C, and thus,
the repair line initialization transistor TRLI may be turned
on based on the decreased gate voltage to initialize the repair
line RL to have the activated gate low voltage VGL, or to
have a voltage close to the activated gate low voltage VGL.
Subsequently, the gate voltage of the repair line initialization
transistor TRLI may be gradually increased based on a
current flowing from the gate high voltage VGL through the
resistor R to the capacitor C, and thus the repair line
initialization transistor TRLI may be turned off based on the
gradually increased gate voltage thereof to disconnect the
gate low voltage VGL from the repair line RL. Subsequently,
even if the low power supply voltage ELVSS is activated,
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the OLED EL may be prevented from undesirably emitting
light because the repair line RL is previously initialized to
have a voltage VRL that is lower than the low power supply
voltage ELVSS. As described above, the switching circuit
1404 may prevent the undesired light-emission of the OLED
EL caused by a voltage difference between the voltage VRL
of the repair line RL and the lower power supply voltage
ELVSS during the power-up of the OLED display device
1004.

[0088] FIG. 11 is a diagram illustrating a portion of an
OLED display device according to example embodiments,
and FIG. 12 is a timing diagram illustrating an example of
a power-up sequence and a voltage of a repair line of an
OLED display device of FIG. 11.

[0089] Referring to FIG. 11, a switching circuit 140e of an
OLED display device 100¢ may include a repair line ini-
tialization transistor TRLI configured to connect an initial-
ization voltage VINT to a repair line RL in response to a
repair line initialization signal RLIS. In some example
embodiments, the repair line initialization signal RLIS may
be generated by a timing controller of the OLED display
device 100¢, and the repair line initialization transistor TRLI
may receive the repair line initialization signal RLIS from
the timing controller. The switching circuit 140e of FIG. 11
may have the same or similar configuration and operation to
the switching circuit 140a of the embodiment shown in FIG.
4, except that the initialization voltage VINT, as opposed to
a gate low voltage VGL, is applied to the repair line RL.
Because the repair line initialization transistor TRLI is
connected to the initialization voltage VINT of which an
absolute value is lower than that of the gate low voltage
VGL, a leakage current through the repair line initialization
transistor TRLI may be reduced.

[0090] In some example embodiments, as illustrated in
FIG. 12, according to a power-up sequence of the OLED
display device 100e, the initialization voltage VINT may be
activated before the low power supply voltage ELVSS
connected to an OLED EL is activated, and the repair line
initialization transistor TRLI may be turned on in response
to the repair line initialization signal RLIS during at least a
time period after the activation of the initialization voltage
VINT and before the activation of the low power supply
voltage ELVSS. The initialization voltage VINT may be
applied to the repair line RL by the turned-on repair line
initialization transistor TRLI, and the repair line RL may be
initialized to have a voltage VRL that is substantially the
same as, or that is close to, the initialization voltage VINT.
For example, the initialization voltage VINT may be a
voltage of about -3.5V, which is higher than the low power
supply voltage ELVSS of about -4V through about -4.5V,
and thus, the repair line RL may be initialized to have the
voltage VRL that is higher than the low power supply
voltage ELVSS. However, the initialization voltage VINT
may be lower than a sum of the low power supply voltage
ELVSS and a threshold voltage VTHEL of the OLED EL,
and thus, the repair line RL may be initialized to have the
voltage VRL that is lower than the sum of the low power
supply voltage ELVSS and the threshold voltage VTHEL of
the OLED EL. Accordingly, even if the low power supply
voltage ELVSS is activated, undesired light-emission of the
OLED EL otherwise caused by a voltage difference between
the voltage VRL of the repair line RL and the lower power
supply voltage ELVSS during a power-up of the OLED
display device 100e may be prevented because the repair
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line RL is previously initialized to have the voltage VRL that
is lower than the low power supply voltage ELVSS plus the
threshold voltage VTHEL of the OLED EL.

[0091] FIG. 13 is a diagram illustrating a portion of an
OLED display device according to example embodiments,
and FIG. 14 is a timing diagram illustrating an example of
a power-up sequence and a voltage of a repair line of an
OLED display device of FIG. 13.

[0092] Referring to FIG. 13, in an OLED display device
1007 according to example embodiments, one end (e.g., a
cathode electrode) of an OLED EL may be connected to a
first voltage (e.g., a low power supply voltage ELVSS), and
the other end (e.g., an anode electrode) of the OLED EL may
be connected to a repair line RL.

[0093] A switching circuit 140f of the OLED display
device 100/ may include a repair line initialization transistor
TRLI having a source connected to the repair line RL, a
drain connected to a second voltage (e.g., an initialization
voltage VINIT), and a gate. The OLED display device 100/
may also include a capacitor C connected between the gate
of the repair line initialization transistor TRLI and a fourth
voltage (e.g., a gate low voltage VGL), and a resistor R
connected between a third voltage (e.g., a high power supply
voltage ELVDD) and the gate of the repair line initialization
transistor TRLI. In some example embodiments, the first
voltage may be the low power supply voltage ELVSS, the
second voltage may be the initialization voltage VINIT, the
third voltage may be the high power supply voltage ELVDD,
and the fourth voltage may be the gate low voltage VGL.
The switching circuit 140fof the present embodiment shown
in FIG. 13 may have the same or similar configuration and
operation to the switching circuit 14056 of the embodiment
shown in FIG. 6, except that the drain of the repair line
initialization transistor TRLI is connected to the initializa-
tion voltage VINIT instead of being connected to the gate
low voltage VGL.

[0094] In some example embodiments, as illustrated in
FIG. 14, according to a power-up sequence of the OLED
display device 100/, the gate low voltage VGL may be
activated, and the initialization voltage VINIT may be
activated after or during activation of the gate low voltage
VGL. The high power supply voltage ELVDD may be
activated after the gate low voltage VGL and the initializa-
tion voltage VINIT are activated, and the low power supply
voltage ELVSS may be activated after the high power supply
voltage ELVDD is activated. If the gate low voltage VGL
and the initialization voltage VINIT are activated, a voltage
of the gate of the repair line initialization transistor TRLI
may be decreased, and thus, the repair line initialization
transistor TRLI may be turned on to initialize the repair line
RL to have the activated initialization voltage VINIT or to
have a voltage VRL that is close to the activated initializa-
tion voltage VINIT.

[0095] Subsequently. if the high power supply voltage
ELVDD is activated, the voltage of the repair line initial-
ization transistor TRLI may be increased based on a current
flowing from the high power supply voltage ELVDD
through the resistor R to the capacitor C, and thus the repair
line initialization transistor TRLI may be turned off to
disconnect the initialization voltage VINIT from the repair
line RL. Subsequently, even if the low power supply voltage
ELVSS is activated, the OLED EL may be prevented from
undesirably emitting light because the repair line RL is
previously initialized to have a voltage VRL that is lower
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than a sum of the low power supply voltage ELVSS and a
threshold voltage VITHEL of the OLED EL. As described
above, the switching circuit 140/’ may prevent the undesired
light-emission of the OLED EL caused by a voltage differ-
ence between the voltage VRL of the repair line RT and the
lower power supply voltage ELVSS during the power-up of
the OLED display device 100/

[0096] FIG. 15 is a diagram illustrating a portion of an
OLED display device according to example embodiments.

[0097] Referring to FIG. 15, an OLED display device
100g may include a plurality of switching circuits 140-1g
and 140-2g respectively connected to a plurality of repair
lines RL-1 and RL-2, and each switching circuit 140-1g and
140-2¢ may include a repair line initialization transistor
TRLI, a capacitor C, and a resistor R. In some example
embodiments, as illustrated in FIG. 15, the resistor R con-
nected to a high power supply voltage ELVDD may be
shared by the plurality of switching circuits 140-1g and
140-2g. Each switching circuit 140-1g and 140-2g may have
the same or similar configuration and operation to the
switching circuit 140/ of the embodiment shown in FIG. 13,
except that the switching circuits 140-1g and 140-2g share
the resistor R.

[0098] FIG. 16 is a diagram illustrating a portion of an
OLED display device according to example embodiments.

[0099] Referring to FIG. 16, a switching circuit 140/% of an
OLED display device 1002 may include a repair line ini-
tialization transistor TRLI having a source connected to a
repair line RL, a drain connected to an initialization voltage
VINIT, and a gate, and may also include a capacitor C that
is connected between the gate of the repair line initialization
transistor TRLI and a gate low voltage VGL, and a resistor
R that is connected between a gate high voltage VGH and
the gate of the repair line initialization transistor TRLI. The
switching circuit 140/ of FIG. 16 may have the same or
similar configuration and operation to the switching circuit
140/ of the embodiment shown in FIG. 13, except that the
resistor R is connected to the gate high voltage VGH instead
of being connected to a high power supply voltage ELVDD.

[0100] FIG. 17 is a diagram illustrating a portion of an
OLED display device according to example embodiments.

[0101] Referring to FIG. 17, a switching circuit 140i of an
OLED display device 100i may include a repair line initial-
ization transistor TRLI configured to connect a low power
supply voltage ELVSS to a repair line RL in response to a
repair line initialization signal RLIS. In some example
embodiments, the repair line initialization signal RLIS may
be generated by a timing controller of the OLED display
device 100i, and the repair line initialization transistor TRLI
may receive the repair line initialization signal RLIS from
the timing controller. The switching circuit 140i of FIG. 17
may have the same or similar configuration and operation to
the switching circuit 140a of the embodiment shown in FIG.
4, except that the low power supply voltage ELVSS, instead
of a gate low voltage VGL, is applied to the repair line RL.
When the low power supply voltage ELVSS is activated, the
low power supply voltage ELVSS may be applied not only
to a cathode electrode of an OLED EL, but may also be
applied to the repair line RL, and thus, undesired light-
emission of the OLED EL otherwise caused by a voltage
difference between a voltage of the repair line RL and the
lower power supply voltage ELVSS during a power-up of
the OLED display device 100/ may be prevented.
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[0102] FIG. 18 is a block diagram illustrating an electronic
device including an OLED display device according to
example embodiments.

[0103] Referring to FIG. 18, an electronic device 1100
may include a processor 1110, a memory device 1120, a
storage device 1130, an input/output (1/0) device 1140, a
power supply 1150, and an OLED display device 1160.
Here, the OLED display device 1160 may correspond to the
OLED display device 100, 100a, 1005, 100c, 1004, 100¢,
1007, 100g, 1007, and 100 of the embodiments illustrated in
FIGS. 1 through 17. In addition, the electronic device 1100
may further include a plurality of ports for communicating
avideo card, a sound card, a memory card, a universal serial
bus (USB) device, other electronic devices, efc.

[0104] The processor 1110 may perform various comput-
ing functions. The processor 1110 may be a microprocessor,
a central processing unit (CPU), an application processor
(AP), etc. The processor 1110 may be coupled to other
components via an address bus, a control bus, a data bus, etc.
Further, the processor 1110 may be coupled to an extended
bus such as a peripheral component interconnection (PCI)
bus.

[0105] The memory device 1120 may store data for opera-
tions of the electronic device 1100. For example, the
memory device 1120 may include at least one non-volatile
memory device such as an erasable programmable read-only
memory (EPROM) device, an electrically erasable program-
mable read-only memory (EEPROM) device, a flash
memory device, a phase change random access memory
(PRAM) device, a resistance random access memory
(RRAM) device, a nano floating gate memory (NFGM)
device, a polymer random access memory (PoORAM) device,
a magnetic random access memory (MRAM) device, a
ferroelectric random access memory (FRAM) device, etc.,
and/or at least one volatile memory device such as a
dynamic random access memory (DRAM) device, a static
random access memory (SRAM) device, a mobile DRAM
device, etc.

[0106] The storage device 1130 may be a solid state drive
(SSD) device, a hard disk drive (HDD) device, a CD-ROM
device, etc. The I/O device 1140 may be an input device such
as a keyboard, a keypad, a mouse device, a touchpad, a
touch-screen, a remote controller, etc., and an output device
such as a printer, a speaker, etc. The power supply 1150 may
provide power for operations of the electronic device 1100.
[0107] The OLED display device 1160 may provide a
repair line with a second voltage (e.g., a gate low voltage
VGL, an initialization voltage VINIT, or a low power supply
voltage ELVSS) that is activated before or when a first
voltage (e.g., the low power supply voltage ELVSS) con-
nected to an OLED is activated, thereby preventing unde-
sired light-emission of the OLED connected to the repair
line during a power-up of the OLED display device 1160.
[0108] According to example embodiments, the electronic
device 1100 may be any electronic device including the
OLED display device 1160, such as a cellular phone, a smart
phone, a tablet computer, a wearable device, a personal
digital assistant (PDA), a portable multimedia player (PMP),
a digital camera, a music player, a portable game console, a
navigation system, a digital television, a 3D television, a
personal computer (PC), a home appliance, a laptop com-
puter, etc.

[0109] The foregoing is illustrative of example embodi-
ments and is not to be construed as limiting thereof.
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Although a few example embodiments have been described,
those skilled in the art will readily appreciate that many
modifications are possible in the example embodiments
without materially departing from the novel teachings and
advantages of the present inventive concept. Accordingly, all
such modifications are intended to be included within the
scope of the present inventive concept as defined in the
claims. Therefore, it is to be understood that the foregoing
is illustrative of various example embodiments and is not to
be construed as limited to the specific example embodiments
disclosed, and that modifications to the disclosed example
embodiments, as well as other example embodiments, are
intended to be included within the scope of the appended
claims and their functional equivalents.

What is claimed is:

1. An organic light emitting diode (OLED) display device
comprising:

a display panel having a display region and a peripheral

region;

an OLED at the display region and comprising an end

connected to a first voltage;
a pixel circuit at the display region;
a repair pixel circuit at the peripheral region;
a repair line for connecting the repair pixel circuit to the
OLED; and

a switching circuit configured to apply a second voltage to
the repair line during a power-up of the OLED display
device.

2. The OLED display device of claim 1, wherein the
second voltage is activated before the first voltage is acti-
vated.

3. The OLED display device of claim 2, wherein the first
voltage is a low power supply voltage, and

wherein the second voltage is a gate low voltage.

4. The OLED display device of claim 2, wherein the first
voltage is a low power supply voltage, and

wherein the second voltage is an initialization voltage.

5. The OLED display device of claim 1, wherein the
second voltage is activated when the first voltage is acti-
vated.

6. The OLED display device of claim 5, wherein the first
voltage and the second voltage are a same low power supply
voltage.

7. The OLED display device of claim 1, wherein the
switching circuit is configured to initialize the repair line
such that a voltage between an anode electrode of the OLED
and a cathode electrode of the OLED is lower than a
threshold voltage of the OLED.

8. The OLED display device of claim 7, wherein the
cathode electrode of the OLED is connected to the first
voltage,

wherein the anode electrode of the OLED is connected to

the repair pixel circuit instead of to the pixel circuit
when the pixel circuit is defective, and

wherein the second voltage is lower than a sum of the first

voltage and the threshold voltage of the OLED.

9. The OLED display device of claim 7, wherein the
anode electrode of the OLED is connected to the first
voltage,

wherein the cathode electrode of the OLED is connected

to the repair pixel circuit instead of the pixel circuit
when the pixel circuit is defective, and

wherein the second voltage is higher than the first voltage

less the threshold voltage of the OLED.
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10. The OLED display device of claim 1, wherein the
switching circuit comprises a repair line initialization tran-
sistor that is configured to connect the second voltage to the
repair line.

11. The OLED display device of claim 10, wherein the
repair line initialization transistor is configured to receive a
repair line initialization signal from a timing controller in the
OLED display device, and is configured to connect the
second voltage to the repair line in response to the repair line
initialization signal.

12. The OLED display device of claim 10, wherein the
repair line initialization transistor comprises:

a source connected to the repair line;

a drain connected to the second voltage; and

a gate, and

wherein the switching circuit further comprises:

a capacitor connected between the gate of the repair line
initialization transistor and the drain of the repair line
initialization transistor; and

a resistor connected between a third voltage and the gate
of the repair line initialization transistor.

13. The OLED display device of claim 12, wherein the
third voltage is configured to be activated during or after
activation of the second voltage.

14. The OLED display device of claim 13, wherein the
repair line initialization transistor is configured to be turned
on in response to the activated second voltage to connect the
second voltage to the repair line, and

wherein the repair line initialization transistor is config-
ured to be turned off in response to the activated third
voltage to disconnect the second voltage from the
repair line.

15. The OLED display device of claim 12, wherein the

third voltage is a high power supply voltage.

16. The OLED display device of claim 12, wherein the
third voltage is a gate high voltage.

17. The OLED display device of claim 12, further com-
prising another switching circuit configured to apply the
second voltage to another repair line during the power-up of
the OLED display device,

wherein the resistor connected to the third voltage is
shared by the switching circuit and the another switch-
ing circuit.

18. The OLED display device of claim 10, wherein the

repair line initialization transistor comprises:

a source connected to the repair line;

a drain connected to the second voltage; and

a gate, and

wherein the switching circuit further comprises:

a capacitor connected between the gate of the repair line
initialization transistor and a fourth voltage; and

a resistor connected between a third voltage and the gate
of the repair line initialization transistor.

19. The OLED display device of claim 18, wherein the

first voltage is a low power supply voltage,

wherein the second voltage is an initialization voltage,
and

wherein the fourth voltage is a gate low voltage.

20. An organic light emitting diode (OLED) display
device comprising:

a display panel having a display region and a peripheral

region;

an OLED at the display region, and comprising an end
connected to a first voltage;
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a pixel circuit at the display region;

a repair pixel circuit at the peripheral region;

a repair line for connecting the repair pixel circuit to the
OLED; and

a repair line initialization transistor comprising:

a source connected to the repair line; and
a drain connected to a second voltage.

21. The OLED display device of claim 20, wherein the
second voltage is configured to be activated before or during
activation of the first voltage.

22. The OLED display device of claim 20, wherein the
first voltage is a low power supply voltage, and

wherein the second voltage is a gate low voltage, an
initialization voltage, or the low power supply voltage.

23. The OLED display device of claim 20, further com-
prising:

a capacitor connected between a gate of the repair line
initialization transistor and the drain of the repair line
initialization transistor; and

a resistor connected between a third voltage and the gate
of the repair line initialization transistor.

24. The OLED display device of claim 23, wherein the

third voltage is a high power supply voltage or a gate high
voltage.
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