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(7) ABSTRACT

An organic light emitting diode display device includes a
display panel and a power supply. The power supply applies
a first power supply voltage and a second power supply volt-
agetoa first power supply voltage line. The first power supply
voltage line includes a first extension, a second extension, and
third extension. The first extension is disposed along a first
direction from the first side portion to the second side portion.
The first extension has a width that gradually decreases along
the first direction. The second extension is disposed along a
second direction that is perpendicular to the first direction.
The third extension is disposed along a third direction that is
opposite to the first direction. The third extension has a width
that gradually decreases along the third direction.
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1
ORGANIC LIGHT EMITTING DIODE
DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION(S)

This application claims priority to Korean Patent Applica-
tion No. 10-2014-0093716, filed on Jul. 24, 2014 in the
Korean Intellectual Property Office (KIPO), the contents of
which are incorporated herein in their entirety by reference.

BACKGROUND

1. Field

Example embodiments relate generally to a display device.
More particularly, embodiments relate to an organic light
emitting diode display device.

2. Description of the Related Technology

A flat panel display (FPD) device is widely used as a
display device of an electronic device because the flat panel
display device is lightweight and thin compared to a cathode-
ray tube (CRT) display device, for example. Typical examples
of the flat panel display device are a liquid crystal display
(LCD) device and an organic light emitting diode (OLED)
display device. Compared to the LCD, the OLED has many
advantages such as a higher luminance and a wider viewing
angle. In addition, the OLED display device can be made
thinner because the OLED display device does not require a
backlight. In the OLED display device, electrons and holes
are injected into an organic thin layer through a cathode and
an anode, and then recombined in the organic thin layer to
generate excitons, thereby a light of a certain wavelength can
be emitted.

As the OLED display device becomes larger, an IR drop of
a power supply voltage has become intensified in a display
panel of the OLED display device. In order to reduce the
IR-drop, a dual bank method display device where a power
supply and a data driver are located in both sides of the display
panel has been developed. However, even in case of the dual
bank method display device, luminance may be gradually
reduced from top portion and bottom portion of the display
panel to center region of the display panel. Further, compared
to asingle bank method, the dual bank method OLED display
device may include many components (including, for
example, the data driver and the power supply). Thus, a manu-
facturing cost may be increased, and a dead space may be
increased.

SUMMARY OF CERTAIN INVENTIVE ASPECTS

Some example embodiments provide an organic light emit-
ting diode display device including a power supply voltage
line having a separation region capable of reducing a voltage
drop that is generated in the organic light emitting diode
display device.

According to one aspect of example embodiments, an
organic light emitting diode display device includes a display
panel and a power supply. The display panel includes a plu-
rality of pixels, the display panel having a first side portion, a
second side portion opposite to the first side portion, and a
center portion located between the first side portion and the
second side portion. The power supply applies a first power
supply voltage and a second power supply voltage to a first
power supply voltage line. The power supply is located adja-
cent to the first side portion of the display panel. The first
power supply voltage line includes a first extension, a second
extension, and third extension. The first extension is disposed
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along a first direction from the first side portion to the second
side portion. The first extension has a width that gradually
decreases along the first direction. The second extension is
disposed along a second direction that is perpendicular to the
first direction. The third extension is disposed along a third
direction thatis opposite to the first direction. The third exten-
sion has a width that gradually decreases along the third
direction.

In example embodiments, the first through third extensions
of the first power supply voltage line may be disposed at the
same level and formed as one body.

In example embodiments, the first extension of the first
power supply voltage line may include a first portion located
adjacent to the first side portion of the display panel and a
second portion located adjacent to the second side portion of
the display panel.

In example embodiments, the first power supply voltage
may be applied to the first portion of the first extension.

In example embodiments, the first extension of the first
power supply voltage line may be connected to the pixels.

In example embodiments, the third extension of the first
power supply voltage line may include a third portion located
adjacent to the first side portion of the display panel and a
fourth portion located adjacent to the second side portion of
the display panel.

In example embodiments, the second power supply voltage
may be applied to the third portion of the third extension.

In example embodiments, the second extension of the first
power supply voltage line may include a fifth portion con-
nected to the second portion of the first extension and a sixth
portion connected to the fourth portion of the third extension.

In example embodiments, the second extension may be
located adjacent to the second side portion of the display
device.

In example embodiments, the organic light emitting diode
display device may further include a separation region intet-
posed between the first extension and the third extension such
that the first extension and the third extension are separated.

In example embodiments, the separation region may
include a first end and a second end.

In example embodiments, the first end of the separation
region may be located adjacent to the first side portion of the
display panel.

In example embodiments, the first end of the separation
region may be opened in the third direction.

In example embodiments, the second end of the separation
region may be located adjacent to the second side portion of
the display panel.

In example embodiments, the second end of the separation
region may be closed in the first direction by the second
extension.

In example embodiments, the separation region may have
at least one of a line-shaped opening or a bar-shaped opening.

In example embodiments, the separation region may have
a curve-shaped opening.

In example embodiments, the curve in the curve-shaped
opening may be formed such that a slope from the first side
portion to the center portion is less than a slope from the
center portion to the second side portion.

In example embodiments, the first power supply voltage
may be applied to the pixels via the first extension in the first
direction from the first side portion to the second side portion.

Inexample embodiments, the second power supply voltage
may be applied to the pixels via the first extension in the third
direction from the second side portion to the first side portion
after the second power supply voltage is transferred via the
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third extension and the second extension in the first direction
from the first side portion to the second side portion.

In example embodiments, a voltage level of the first power
supply voltage may be lower than a voltage level of the second
power supply voltage.

In example embodiments, the organic light emitting diode
display device may further include a second power supply
voltage line.

In example embodiments, the second power supply voltage
line may be extended along the first direction.

In example embodiments, the second power supply voltage
line may be connected to the pixels.

In example embodiments, the second power supply voltage
line may include a first end and a second end.

In example embodiments, a first end of the second power
supply voltage line may be located adjacent to the first side
region of the display panel.

In example embodiments, the first end of the second power
supply voltage line may be connected to the power supply.

In example embodiments, a second end of the second
power supply voltage line may be located adjacent to the
second side portion.

In example embodiments, the power supply may apply a
third power supply voltage to the first end of the second power
supply voltage line.

According to another aspect of example embodiments, an
organic light emitting diode display device includes a display
panel and a power supply. The display panel includes a plu-
rality of pixels, the display panel having a first side portion, a
second side portion opposite to the first side portion, and a
center portion located between the first side portion and the
second side portion. The power supply applies a first power
supply voltage to a first power supply voltage line. The power
supply is located adjacent to the first side portion of the
display panel. The first power supply voltage line includes a
first extension, a second extension, and a third extension. The
first extension is disposed along a first direction from the first
side portion to the second side portion. The first extension has
awidth that gradually decreases along the first direction. The
second extension is disposed along a second direction that is
perpendicular to the first direction. The third extension is
disposed along a third direction that is opposite to the first
direction. The third extension has a width that gradually
decreases along the third direction.

In example embodiments, the first through third extensions
of the first power supply voltage line may be disposed at the
same level and formed as one body.

In example embodiments, the first extension of the first
power supply voltage line may include a first portion located
adjacent to the first side portion of the display panel and a
second portion located adjacent to the second side portion of
the display panel.

In example embodiments, the first extension of the first
power supply voltage line may be connected to the pixels.

In example embodiments, the third extension of the first
power supply voltage line may include a third portion located
adjacent to the first side portion of the display panel and a
fourth portion located adjacent to the second side portion of
the display panel.

In example embodiments, the first power supply voltage
may be applied to the third portion of the third extension

In example embodiments, the second extension of the first
power supply voltage line may include a fifth portion con-
nected to the second portion of the first extension and a sixth
portion connected to the fourth portion of the third extension.
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In example embodiments, the second extension may be
located adjacent to the second side portion of the display
device.

In example embodiments, the organic light emitting diode
display device may further include a separation region.

In example embodiments, the separation region may be
interposed between the first extension and the third extension
such that the first extension and the third extension are sepa-
rated from one another.

In example embodiments, the separation region includes a
first end and a second end.

In example embodiments, the first end of the separation
region may be located adjacent to the first side portion of the
display panel.

In example embodiments, the first end of the separation
region may be opened in the third direction.

In example embodiments, the second end of'the separation
region may be located adjacent to the second side portion of
the display panel.

In example embodiments, the second end of the separation
region may be closed in the first direction by the second
extension.

In example embodiments, the separation region may have
atleast one of a line-shaped opening, a bar-shaped opening, or
a curve-shaped opening.

In example embodiments, the first power supply voltage
may be applied to the pixels via the first extension in the third
direction from the second side portion to the first side portion
after the first power supply voltage is transferred via the third
extension and the second extension in the first direction from
the first side portion to the second side portion.

In example embodiments, the organic light emitting diode
display device may further include a transistor disposed
between the power supply and the first power supply voltage
line.

In example embodiments, the transistor may directly apply
a compensation current to the pixels when a voltage drop
occurs at the first power supply voltage line.

In example embodiments, the organic light emitting diode
display device may further include a resistance disposed
between the power supply and the first power supply voltage
line.

In example embodiments, a compensation current may be
applied to the first portion of the first extension via the resis-
tance when a voltage drop occurs at the first power supply
voltage line.

In example embodiments, the organic light emitting diode
display device may further include a diode-coupled transistor
disposed between the power supply and the first power supply
voltage line.

In example embodiments, the diode-coupled transistor
may apply a compensation current to the first portion of the
first extension.

In example embodiments, the organic light emitting diode
display device may further include a second power supply
voltage line extended along the first direction.

In example embodiments, the second power supply voltage
line may be connected to the pixels.

In example embodiments, the second power supply voltage
line may include a first end and a second end.

In example embodiments, the first end of the second power
supply voltage line may be located adjacent to the first side
portion of the display panel.

In example embodiments, the first end of the second power
supply voltage line may be connected to the power supply.
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In example embodiments, the second end of the second
power supply voltage line may be located adjacent to the
second side portion.

In example embodiments, the power supply may apply a
second power supply voltage to the first end of the second
power supply voltage line.

As an organic light emitting diode display device accord-
ing to example embodiments may include a power supply
voltage line having a separation region, a voltage drop that is
generated in the organic light emitting diode display device
may be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

Example embodiments can be understood in more detail
from the following description taken in conjunction with the
accompanying drawings, in which:

FIG. 1 is a block diagram illustrating an organic light
emitting diode display device in accordance with example
embodiments;

FIG. 2 is a circuit diagram illustrating an example of a pixel
included in an organic light emitting diode display device of
FIG. 1;

FIG. 3 is a block diagram for describing a display panel
illustrated in FIG. 1;

FIG. 4 is a graph illustrating an example of a high power
supply voltage and a low power supply voltage when the
display panel is driven by a single bank method;

FIG. 5 is a graph illustrating an example of a high power
supply voltage and a low power supply voltage when the
display panel is driven by a dual bank method;

FIG. 6 is a diagram illustrating an example of a power
supply voltage line included in an organic light emitting diode
display device of FIG. 1;

FIG. 7 is a diagram illustrating an example of power supply
voltage lines included in an organic light emitting diode dis-
play device of F1G. 1,

FIG. 8 is a plan view illustrating a power supply voltage
line illustrated in FIG. 6;

FIG. 9 is a perspective view illustrating a power supply
voltage line of FIG. 8;

FIG. 10 is a plan view illustrating a power supply voltage
line in accordance with some example embodiments;

FIG. 11 is a graph illustrating an example of a high power
supply voltage of a display panel including a power supply
voltage line of FIG. 8;

FIG. 12 is a plan view illustrating a power supply voltage
line in accordance with some example embodiments;

FIG. 13 is a perspective view illustrating a power supply
voltage line of FIG. 12;

FIG. 14 is a plan view illustrating a power supply voltage
line in accordance with some example embodiments;

FIG. 15 is a graph illustrating an example of a high power
supply voltage of a display panel including a power supply
voltage line of FIG. 12;

FIG. 16 is a plan view illustrating a power supply voltage
line in accordance with some example embodiments;

FIG. 17 is a diagram illustrating a transistor compensating
a voltage drop generated in a power supply voltage line of
FIG. 16;

FIG. 18 is a diagram illustrating a resistance compensating
a voltage drop generated in a power supply voltage line of
FIG. 16;

FIG. 19 is a diagram illustrating a diode-coupled transistor
compensating a voltage drop generated in a power supply
voltage line of FIG. 16;
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FIG. 20 is a block diagram illustrating an electronic device
having a display device in accordance with example embodi-
ments; and

FIG. 21 is a diagram illustrating an example in which the
electronic device of FIG. 19 is implemented as a smart-phone.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

Hereinafter, embodiments will be explained in detail with
reference to the accompanying drawings.

FIG. 1 is a block diagram illustrating an organic light
emitting diode display device in accordance with example
embodiments.

Referring to FIG. 1, an organic light emitting diode
(OLED) display device 100 may include a display panel 110,
a data driver 130, a scan driver 140, a power supply 160, and
a timing controller 190.

The display panel 110 may be coupled to the scan driver
140 via scan-lines SL(1) through SL(n), and may be coupled
to the data driver 130 via data-lines DL(1) through DL(m). In
addition, the display panel 110 may be coupled to the power
supply 160 via first and second power supply voltage lines.
Further, the display panel 110 may include n*m pixels PX
because the pixels PX are arranged at locations correspond-
ing to crossing points of the scan-lines SL(1) through SL(n)
and the data-lines DL(1) through DL(m).

The datadriver 130 may provide a data signal to each of the
pixels PX via the data-lines DL(1) through DL(m). For
example, the data driver 130 may output a data signal to
display panel 110 in response to a first timing control signal
CTL1 of the timing controller 190.

The scan driver 140 may provide a scan signal to each of
the pixels PX via the scan-lines SL(1) through SL(n). For
example, the scan driver 140 may sequentially output a scan
signal to the display panel 110 in response to a second timing
control signal CTL2 of the timing controller 190. In some
example embodiments, the OLED display device 100 may
further include an additional scan driver 140. AcAs the OLED
display device 100 becomes larger, two scan drivers 140 may
be located in both side portions of the display panel 110
(therefore, the display panel would be located between scan
drivers).

The timing controller 190 may generate first through third
timing control signals CTL1, CTL2, and CTL3. As the timing
controller 190 provides the first through third timing control
signals CTL1, CTL2, and CTL3 to the data driver 130, the
scan driver 140, and the power supply 160, the timing con-
troller 190 may control the data driver 130, the scan driver
140, and the power supply 160. For example, as the timing
controller 190 provides the second timing control signal
CTL2 to the scan driver 140, the timing controller 190 may
control the scan driver 140 such that the scan driver 140
sequentially outputs the scan signals to the display panel 110.
In addition, as the timing controller 190 provides the first
timing control signal CTL1 to the data driver 130, the timing
controller 190 may control the data driver 130 such that the
data driver 130 outputs each of the data signals corresponding
to the pixel PX of the display panel 110. Further, as the timing
controller 190 provides the third timing control signal CTL3
to the power supply 160, the timing controller 190 may con-
trol the power supply 160 such that the power supply 160
outputs a high power supply voltage ELVDD and a low power
supply voltage ELVSS to the pixel PX of the display panel
110.

The power supply 160 may include the first and second
power supply voltage lines. The power supply 160 may pro-
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vide the high power supply voltage ELVDD and the low
power supply voltage ELVSS to each of the pixels PX via the
first and second power supply voltage lines. The OLED dis-
play device 100 including the first and second power supply
voltage lines may reduce a voltage drop (such as for example,
an IR drop) generated in the display panel 110. In example
embodiments, the OLED display device 100 may further
include an emission driver. The emission driver may sequen-
tially or simultaneously provide the emission control signals
to display panel 110 via one or more emission control lines.

FIG. 2 is a circuit diagram illustrating an example of a pixel
included in an organic light emitting diode display device of
FIG. 1.

Referring to FIGS. 1 and 2, a pixel PX may include a
driving transistor T1, a switching transistor T2, a storage
capacitor Cst, and an organic light emitting diode OLED.

The switching transistor T2 includes a control electrode
connected to the scan line SL to which the scan signal is
applied, an input electrode connected to the data line DL to
which the data voltage is applied, and an output electrode
connected to a first node N1.

The switching transistor T2 is turned on and turned off in
response to the scan signal. When the switching transistor T2
is turned on, the data voltage is applied to the first node N1.

The control electrode of the switching transistor T2 may be
a gate electrode. The input electrode of the switching transis-
tor T2 may be a source electrode. The output electrode of the
switching transistor T2 may be a drain electrode.

In example embodiments, the switching transistor T2 may
be a P-type transistor. The switching transistor T2 may be
turned on when the scan signal has a low level.

The driving transistor T1 includes a control electrode con-
nected to the first node N1, an input electrode to which the
high power supply voltage ELVDD is applied, and an output
electrode connected to an anode electrode of the organic light
emitting diode OLED.

Since the pixel PX is driven by a digital driving method, the
driving transistor T1 is operated in a linear region. Thus, the
driving transistor T1 is turned on and turned off in response to
avoltage at the first node N1. When the driving transistor T1
is turned on, the high power supply voltage ELVDD is applied
to the anode electrode of the organic light emitting diode
OLED.

The control electrode of the driving transistor T1 may be a
gate electrode. The input electrode of the driving transistor T1
may be asourceelectrode. The output electrode of the driving
transistor T1 may be a drain electrode.

In example embodiments, the driving transistor T1 may be
a P-type transistor. The driving transistor T1 may be turned on
when the voltage at the first node N1 is less than a turn on
voltage of the first driving transistor T1.

The data signal may be applied to the storage capacitor Cst
during a turn-on period of the scan signal SCAN. The storage
capacitor Cst may store the applied data signal. The applied
data signal may be maintained during a turn-off period of the
scan signal.

The organic light emitting diode OLED includes the anode
electrode connected to the output electrode of the driving
transistor T1 and a cathode electrode to which a low power
supply voltage ELVSS is applied.

When a difference between a voltage at the anode electrode
and a voltage at the cathode electrode is equal to or greater
than a threshold voltage, the organic light emitting diode
OLED is turned on. When the difference between the voltage
atthe anode electrode and the voltage at the cathode electrode
is less than the threshold voltage, the organic light emitting
diode OLED is turned off.
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The pixel PX of FIG. 1 may include various pixels other
than the pixel of FIG. 2.

FIG. 3 is a block diagram for describing a display panel
illustrated in FIG. 1.

Referring to FIGS. 1 and 3, a display panel 110 may
include a first side region BOTTOM, a center region CEN-
TER, and a second side region TOP. For example, the first side
region BOTTOM may be located opposite to the second side
region TOP. The center region CENTER may be located
between the first side region BOTTOM and the second side
region TOP. The second side region TOP of the display panel
110 may be located adjacent to a data driver 130. The first side
region BOTTOM of the display panel 110 may be located
adjacent to a power supply 160. In example embodiments, a
high power supply voltage ELVDD of the power supply 160
and a low power supply voltage ELVSS of the power supply
160 may be provided to the pixels PX from the first side
region BOTTOM to the second side region TOP through the
center region CENTER via the first and second power supply
voltage lines.

FIG. 4 is a graph illustrating an example of a high power
supply voltage and a low power supply voltage when the
display panel is driven by a single bank method. A vertical
axis of FIG. 4 is a magnitude of a voltage level, and a hori-
zontal axis is a first side region BOTTOM, a center region
CENTER, and a second side region TOP of a display panel
110 illustrated in FIG. 3.

Referring to FIGS. 3 and 4, when an OLED display device
100 is driven by a single bank method, a power supply 160
may be located adjacent to the first side region BOTTOM (or
the second side region TOP) of a display panel 110. In this
case, a high power supply voltage ELVDD may be applied to
the first side region BOTTOM. A voltage level of the high
power supply voltage ELVDD provided in the power supply
160 located adjacent to the first side region BOTTOM of the
display panel 110 may be decreased by an IR drop because the
high power supply voltage ELVDD is passed from the first
side region BOTTOM to the second side region TOP through
the center region CENTER. Meanwhile, a low power supply
voltage ELVSS may be applied to the first side region BOT-
TOM of the display panel 110. A voltage level of the low
power supply voltage ELVSS provided in the power supply
160 located adjacent to the first side region BOTTOM of the
display panel 110 may be increased by the IR drop because
the low power supply voltage ELVSS is passed from the first
side region BOTTOM to the second side region TOP through
the center region CENTER. When the OLED display device
100 is driven by a digital driving method, a difference of the
high power supply voltage ELVDD and the low power supply
voltage ELVSS may be defined as a luminance. As illustrated
in F1G. 4, a long range uniformity (LRU) of the display panel
110 may be reduced, considering the difference of the high
power supply voltage ELVDD and the low power supply
voltage ELVSS. That is, a luminance of the first side region
BOTTOM of the display panel 110 may be high, and the
luminance may be gradually low toward a direction from the
first side region BOTTOM to the second side region TOP.
However, compared to a dual bank method, the single bank
method may reduce a dead space. As the OLED display
device 100 becomes larger, the phenomenon may occur with
increased severity.

FIG. 5 is a graph illustrating an example of a high power
supply voltage and a low power supply voltage when the
display panel is driven by a dual bank method. A vertical axis
of FIG. 5 is a magnitude of a voltage level, and a horizontal
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axisisa first side region BOTTOM, a center region CENTER,
and a second side region TOP of a display panel 110 illus-
trated in F1G. 3.

Referring to FIGS. 3 and 5, when an OLED display device
100 is driven by a dual bank method, two power supply 160
may be located adjacent to the first side region BOTTOM of
a display panel 110 and the second side region TOP of a
display panel 110, respectively. In this case, a high power
supply voltage ELVDD may be simultaneously applied to the
first side region BOTTOM and the second side region TOP. A
voltage level of the high power supply voltage ELVDD pro-
vided in the power supply 160 located adjacent to the second
side region TOP ofthe display panel 110 may be decreased by
an IR drop because the high power supply voltage ELVDD is
passed from the second side region TOP to the center region
CENTER. Similarly, a voltage level of the high power supply
voltage ELVDD provided in the power supply 160 located
adjacent to the first side region BOTTOM of the display panel
110 may be decreased by an IR drop because the high power
supply voltage ELVDD is passed from the first side region
BOTTOM to the center region CENTER. Meanwhile, a low
power supply voltage ELVSS may be simultaneously applied
to the first side region BOTTOM and the second side region
TOP. A voltage level of the low power supply voltage ELVSS
provided in the power supply 160 located adjacent to the
second side region TOP of the display panel 110 may be
increased by an IR drop because the low power supply voltage
ELVSS is passed from the second side region TOP to the
center region CENTER. Similarly, a voltage level of the low
power supply voltage ELVSS provided in the power supply
160 located adjacent to the first side region BOTTOM of the
display panel 110 may be increased by an IR drop because the
low power supply voltage ELVSS is passed from the first side
region BOTTOM to the center region CENTER. When the
OLED display device 100 is driven by a digital driving
method, a difference of the high power supply voltage
ELVDD and the low power supply voltage ELVSS may be
defined as a luminance. As illustrated in FI1G. 5, a luminance
of the first side region BOTTOM of the display panel 110 and
the second side region TOP of the display panel 110 may be
high, and a luminance of the center region CENTER of the
display panel 110 may be low, considering the difference of
the high power supply voltage ELVDD and the low power
supply voltage ELVSS. Compared to a single bank method,
an LRU of the display panel 110 may be relatively improved.
However, an afterimage of an image sticking pattern (such as
for example, a logo of a broadcaster, or the like) may be
remained. In addition, a voltage level applied to the first side
region BOTTOM ofthe display panel 110 and the second side
region TOP of the display panel 110 may be higher than a
voltage level applied to the center region CENTER of the
display panel 110. Thus, compared to the center region CEN-
TER, components located in the first side region BOTTOM
and the second side region TOP may be quickly deteriorated.
Further, when a user ofthe OLED display device 100 watches
a movie by a wide screen method, the first and second side
regions BOTTOM and TOP which are high luminance
regions may display a black color. The center region CEN-
TER which is a low luminance region may display an image.
Thus, in this case, the OLED display device 100 may be
inefficiently operated. Furthermore, the dual bank method
OLED display device 100 may include many components
such as additional power supply 160, additional data driver
130, and the like. A manufacturing cost of the OLED display
device 100 may be increased. In addition, when the many
components are added to the OLED display device 100, a
dead space ofthe OLED display device 100 may be increased.
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As the OLED display device 100 becomes larger, the phe-
nomenon may occur more seriously.

FIG. 6 is a diagram illustrating an example of a power
supply voltage line included in an organic light emitting diode
display device of FIG. 1, and FIG. 7 is a diagram illustrating
an example of power supply voltage lines included in an
organic light emitting diode display device of FIG. 1.

Referring to FIGS. 3, 6 and 7, a display panel 110 may
include a first side region BOTTOM, a center region CEN-
TER, and a second side region TOP. A power supply 160 may
include a first power supply voltage line 170 and a second
power supply voltage line 176. The first power supply voltage
line 170 may include a first extension 172, a second extension
173, and a third extension 174.

The first extension 172 may include a first portion located
adjacent to the first side region BOTTOM of a display panel
110 and a second portion located adjacent to the second side
region TOP of the display panel 110. A width of the first
extension 172 may be gradually decreased in a direction (such
as for example, a first direction) from the first side region
BOTTOM of the display panel 110 to the second side region
TOP of the display panel 110 (refer to FIG. 8). The first
extension 172 may be connected to the pixels PX.

The third extension 174 may include a third portion located
adjacent to the first side region BOTTOM and a fourth portion
located adjacent to the second side region TOP. A width ofthe
third extension 174 may be gradually decreased in a direction
(such as for example, a third direction) from the second side
region TOP to the first side region BOTTOM (refer to F1G. 8).

The second extension 173 may include a fifth portion con-
nected to the second portion of the first extension 172 and a
sixth portion connected to the fourth portion of the third
extension 174. The second extension 173 may be extended
along a direction (such as for example, a second direction)
which is perpendicular to the first direction. The second
extension 173 may be located adjacent to the second side
region TOP. The first extension 172, the second extension
173, and the third extension 174 may be formed as one elec-
trode such as the first power supply voltage line 170 (refer to
FIG. 8). The first through third extensions 172 though 174 of
the first power supply voltage line 170 may be disposed at the
same level, and formed as one body. The second power supply
voltage line 176 may include a first end located adjacent to the
first side region BOTTOM, and a second end located adjacent
to the second side region TOP. The second power supply
voltage line 176 may be connected to the pixels PX. In addi-
tion, The power supply 160 may generate a first power supply
voltage ELVDD(L), a second power supply voltage ELVDD
(H), and a third power supply voltage ELVSS. The power
supply 160 may be located adjacent to the first side region
BOTTOM. The power supply 160 may apply the first through
third power supply voltage ELVDD(H), ELVDD(L), and
ELVSS to the first portion of the first extension 172, the third
portion of the third extension 174, and the first end of the
second power supply voltage line 176, respectively.

In example embodiments, the first power supply voltage
ELVDD(L) and the second power supply voltage ELVDD(H)
may be a high power supply voltage, and the third power
supply voltage ELVSS may be a low power supply voltage. A
voltage level of the first power supply voltage ELVDD(L)
may be relatively lower than a voltage level of the second
power supply voltage ELVDD(H).

The first power supply voltage ELVDD(L) may be pro-
vided via the first extension 172, the second extension 173,
and the third extension 174 from the second side region TOP
and the first side region BOTTOM to the center region CEN-
TER. For example, the first power supply voltage ELVDD(L)
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applied to the first portion of the first extension 172 may be
provided to the pixels PX via the first portion of the first
extension 172 and the second portion of the first extension
172 in a direction from the first side region BOTTOM to the
second side region TOP. The first power supply voltage
ELVDD(L) may be provided to the pixels PX in the first
direction.

The second power supply voltage ELVDD(H) applied to
the third portion of the third extension 174 may be provided to
the pixels PX via the third extension 174, the second exten-
sion 173, and the first extension 172 in a direction from the
second side region TOP to the first side region BOTTOM.
After the second power supply voltage ELVDD(H) may be
transferred via the third extension 174 and the second exten-
sion 173 in the first direction from the first side region BOT-
TOM to the second side region TOP, the second power supply
voltage ELVDD(H) may be applied to the pixels PX via the
first extension 172 in the third direction from the second side
region TOP to the first side region BOTTOM. Accordingly,
the first power supply voltage ELVDD(L) and the second
power supply voltage ELYDD(H) may provided to the pixels
PX. A voltage level of the first power supply voltage ELVDD
(L) may belower than that of the second power supply voltage
ELVDD(H) such that a voltage level of the first power supply
voltage ELVDD(L) provided to the first portion of the first
extension 172 is substantially the same as a voltage level of
the second power supply voltage ELVDD(H) provided to the
second portion of the first extension 172 via the third exten-
sion 174 and the second extension 173.

In addition, the third power supply voltage ELVSS may be
provided to the pixels PX via the second power supply voltage
line 176 from the second side region TOP to the first side
region BOTTOM. For example, the third power supply volt-
age ELVSS applied to the first end of the second power supply
voltage line 176 may be provided to the pixels PX via the first
end of the second power supply voltage line 176 and the
second end ofthe second power supply voltage line 176 in the
direction from the first side region BOTTOM to second side
region TOP. Accordingly, the third power supply voltage
ELVSS may be provided to the pixels PX.

In example embodiments, the first extension 172 may
include the first portion located adjacent to the first side
region BOTTOM and the second portion located adjacent to
the second side region TOP. The first portion of the first
extension 172 may be connected to the power supply 160, and
the second portion of the first extension 172 may be con-
nected to the fifth portion of the second extension 173. The
third extension 174 may include the third portion located
adjacent to the first side region BOTTOM and the fourth
portion located adjacent to the second side region TOP. The
third portion of the third extension 174 may be connected to
the power supply 160, and the fourth portion of the third
extension 174 may be connected to the sixth portion of the
second extension 173. The second power supply voltage
ELVDD(H) provided to the third portion of the third exten-
sion 174 may be passed via third extension 174 from the first
side region BOTTOM to the second side region TOP. When
the second power supply voltage ELVDD(H) is passed via the
third extension 174 from the first side region BOTTOM to the
second side region TOP, the third extension 174 may not be
connected to the pixels PX. At the same time, the first power
supply voltage ELVDD(L) may be provided to the first por-
tion of the first extension 172. As the second power supply
voltage ELVDD(H) is passed from the first side region BOT-
TOM to the second side region TOP, the IR drop may occur.
Thus, a voltage level of the first power supply voltage ELVDD
(L) may be relatively lower than that of the second power
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supply voltage ELVDD(H) such that a voltage level of the first
power supply voltage ELVDD(L) provided to the first portion
of the first extension 172 is substantially the same as a voltage
level of the second power supply voltage ELVDD(H) pro-
vided to the second portion of the first extension 172 via the
third extension 174 and the second extension 173.

The display panel 110 may include pixels PX11 through
PXnm. For example, the pixel PX11 may be connected to a
first scan line SL1 and a first data line DL1, the pixel PX12
may be connected to the first scan line SL.1 and a second data
line DL2. Similarly, the pixel PXn1 may be connected to an
(n)th scan line SLn and the first data line DL1, and the pixel
PXn2 may be connected to the (n)th scan line SLn and the
second data line DL2. The first extension 172 may include a
plurality of branch points. For example, the first extension
172 may include a first branch point Al through an (n)th
branch point An. The first branch point A1 may be connected
to the pixel PX11 and the pixel PX12, and the second branch
point A2 may be connected to the pixel PX21 and the pixel
PX22. Similarly, the (n)th branch point An may be connected
to the pixel PXnl and the pixel PXn2. In particular, each of the
pixels PX may include an anode electrode, a cathode elec-
trode opposite to the anode, and an emission layer between
the anode electrode and the cathode electrode. Each of the
branch points Al through An may be connected to each of the
anode electrode of the pixels PX11 through PXnm. In addi-
tion, the second power supply voltage line 176 may include a
plurality of branch points. For example, the second power
supply voltage line 176 may include a first branch point B1
through an (n)th branch point Bn. The first branch point B1
may be connected to the pixel PX11 and the pixel PX12, and
the second branch point B2 may be connected to the pixel
PX21 and the pixel PX22. Similarly, the (n)th branch point Bn
may be connected to the pixel PXn1 and the pixel PXn2. Each
of the branch points B1 through Bn may be connected to each
of the cathode electrode of the pixels PX11 through PXnm.

The second power supply voltage ELVDD(H) transferred
through the third extension 174 may be applied to the pixel
PX11 and the pixel PX12 via the first branch point A1 of the
first extension 172. The second power supply voltage ELVDD
(H) may be sequentially transferred from the pixel PX11 and
the pixel PX12 to the pixels PX located in the center region
CENTER. In addition, the first power supply voltage ELVDD
(L) transferred through the first extension 172 may be applied
to the pixel PXnl and the pixel PXn2 via the (n)th branch
point An of the first extension 172. The first power supply
voltage ELVDD(L) may be sequentially transferred from the
pixel PXn1 and the pixel PXn2 to the pixels PX located in the
center region CENTER of the display panel 110. In this
manner, the first power supply voltage ELVDD(L) and the
second power supply voltage ELVDD(H) may transferred to
the pixels PX11 through PXnm via the branch points Al
through An of the first extension 172 from the first side region
BOTTOM and the second side region TOP to the center
region CENTER. In addition, the second power supply volt-
age ELVDD(H) transferred through the third extension 174
and the second extension 173 may be applied to the pixel
PXn1 and the pixel PXn2 via the (n)th branch point An of the
first extension 172. The second power supply voltage ELVDD
(H) may be sequentially transferred from the pixel PXnl and
the pixel PXn2 to the pixels PX located in the center region
CENTER of the display panel 110. Further, the third power
supply voltage ELVSS transferred through the first end ofthe
second power supply voltage line 176 may be applied to the
pixel PXn1 and the pixel PXn2 via the (n)th branch point Bn
of the second power supply voltage line 176. The third power
supply voltage ELVSS may be sequentially transferred from
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the pixel PXn1 and the pixel PXn2 to the pixels PX located in
the first side region BOTTOM. In this manner, the first power
supply voltage ELVDD(L) and the second power supply volt-
age ELVDD(H) may transferred to the pixels PX11 through
PXnm via the branch points Al through An of the first exten-
sion 172 from the first side region BOTTOM and the second
side region TOP to the center region CENTER. The third
power supply voltage ELVSS may be transferred to the pixels
PX11 through PXnm via the branch points B1 through Bn of
the second power supply voltage line 176 from the first side
region BOTTOM to the second side region TOP.

The above description describes that one branch point
illustrated in FIGS. 6 and 7 is connected to two pixels, but the
branch point may be connected to one pixel or at least two
pixels in other embodiments.

FIG. 8 is a plan view illustrating a power supply voltage
line illustrated in FIG. 6, and FIG. 9 is a perspective view
illustrating a power supply voltage line of FIG. 8.

Referring to FIGS. 6 through 9, a first power supply voltage
line 170 may include a first extension 172, a second extension
173, a third extension 174, and a separation region 150. The
first power supply voltage line 170 (such as for example, a
high power supply voltage line) may be disposed on an insu-
lating layer 178. A display panel 110 may separate a first side
region BOTTOM, a center region CENTER, and a second
side region TOP. The power supply 160 may be connected to
the first power supply voltage line 170 and a second power
supply voltage line 176.

The first extension 172 may be disposed along a first direc-
tion (for example, a direction from the first side region BOT-
TOM to the second side region TOP). The second extension
173 may be disposed along a second direction perpendicular
to the first direction. The third extension 174 may be disposed
along a third direction opposite to the first direction. The first
direction may be parallel to the third direction. In some
embodiments, the first extension 172, the second extension
173, and the third extension 174 may be disposed at the same
level, and formed as one body.

The first extension 172 may include a first portion located
adjacent to the first side region BOTTOM of a display panel
110 and a second portion located adjacent to the second side
region TOP of the display panel 110. A width of the first
extension 172 may be gradually decreased in the first direc-
tion. The first extension 172 may be connected to pixels PX.
Since the first extension 172 includes the gradually decreas-
ing width, each of the pixels PX connected to the first exten-
sion 172 may be connected to each of different widths of the
first extension 172.

The third extension 174 may include a third portion located
adjacent to the first side region BOTTOM and a fourth portion
located adjacent to the second side region TOP. A width of the
third extension 174 may be gradually increased in the first
direction. The width of the third extension 174 may be gradu-
ally decreased in the third direction. When a second power
supply voltage ELVDD(H) may be transferred via the third
extension 174 in the first direction, the third extension 174
may not be connected to the pixels PX.

The second extension 173 may include a fifth portion con-
nected to the second portion of the first extension 172 and a
sixth portion connected to the fourth portion of the third
extension 174. The second extension 173 may be extended
along the second direction. The second extension 173 may be
located adjacent to the second side region TOP.

The separation region 150 may include a first end located
adjacent to the first side region BOTTOM and a second end
located adjacent to the second side region TOP. The first end
of the separation region 150 may be opened in the third
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direction, and the second end of the separation region 150
may be closed in the first direction by the second extension
173. The separation region 150 may be interposed between
the first extension 172 and the third extension 174 such that
the first extension 172 and the third extension 174 are sepa-
rated. In example embodiments, the separation region 150
may include a line-shaped opening and a bar-shaped opening.
In a forming process of the separation region 150, as an
OLED display device 100 becomes larger, a size of the dis-
play panel 110 may be increased. In addition, a width of the
first power supply voltage line 170 may be increased. Thus,
the separation region 150 may be formed in the first power
supply voltage line 170. For example, after a line-shaped or a
bar-shaped power supply voltage line is formed on the insu-
lating layer 178, the separation region 150 having a line-
shaped opening ora bar-shaped opening may be formedin the
power supply voltage line using a mask. The power supply
voltage line having the separation region 150 may be defined
as the first power supply voltage line 170. An additional
insulating layer may be formed on the first power supply
voltage line 170, and the separation region 150 may be filled
with the additional insulating layer. As illustrated in FIG. 9,
the first extension 172, the second extension 173, the third
extension 174, and the separation region 150 may be formed
as one electrode.

The power supply 160 may generate a first power supply
voltage ELVDD(L), a second power supply voltage ELVDD
(H), and a third power supply voltage ELVSS. The power
supply 160 may be located adjacent to the first side region
BOTTOM. The power supply 160 may apply the first through
third power supply voltages ELVDD(H), ELVDD(L), and
ELVSS to the first portion of the first extension 172, the third
portion of the third extension 174, and the first end of the
second power supply voltage line 176, respectively. In
example embodiments, the first power supply voltage
ELVDD(L) may be applied to the first extension 172, and the
second power supply voltage ELVDD(H) may be applied to
the third extension 174. A voltage level of the first power
supply voltage ELVDD(L) may be lower than that of the
second power supply voltage ELVDD(H) such that a voltage
level of the first power supply voltage ELVDD(L) provided to
the first portion of the first extension 172 is substantially the
same as a voltage level of the second power supply voltage
ELVDD(H) provided to the second portion of the first exten-
sion 172 via the third extension 174 and the second extension
173.

As described above, as the OLED display device 100
includes the first power supply voltage line 170 having the
separation region 150, an IR drop generated in the display
panel 110 may be reduced. In addition, as the OLED display
device 100 includes one power supply 160 and one electrode
(for example, the first power supply voltage line 170), the
OLED display device 100 may implement a dual bank
method. Further, compared to a single bank method, the
OLED display device 100 including the first power supply
voltage line 170 may improve an LRU.

As illustrated in FIGS. 8 and 9, the first power supply
voltage ELVDD(L) and the second power supply voltage
ELVDD(H) are applied to the first extension 172 and the third
extension 174, respectively, but the first power supply voltage
ELVDD(L) may be applied to the third extension 174. Also,
the second power supply voltage ELVDD(H) may be applied
to the first extension 172.

FIG. 10 is a plan view illustrating a power supply voltage
line in accordance with some example embodiments. A first
power supply voltage line 180 illustrated in F1G. 10 may have
a configuration substantially the same as or similar to that of
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the first power supply voltage line 170 described with refer-
ence to FIGS. 7 through 9 except a separation region 155. In
FIG. 10, detailed descriptions for elements, which are sub-
stantially the same as or similar to the elements described
with reference to FIGS. 7 through 9, will be omitted.

Referring to FIG. 10, a first power supply voltage line 180
may include a first extension 182, a second extension 183, a
third extension 184, and a separation region 155. The first
power supply voltage line 180 (for example, a high power
supply voltage line) may be disposed on an insulating layer
178. A display panel 110 may separate a first side region
BOTTOM, a center region CENTER, and a second side
region TOP. The power supply 160 may be connected to the
first power supply voltage line 180 and a second power supply
voltage line.

The first extension 182 may be disposed along a first direc-
tion (for example, a direction from the first side region BOT-
TOM to the second side region TOP). The second extension
183 may be disposed along a second direction perpendicular
to the first direction. The third extension 184 may be disposed
along a third direction opposite to the first direction. The first
direction may be parallel to the third direction. The first
extension 182, the second extension 183, and the third exten-
sion 184 may be disposed at the same level, and formed as one
body.

The first extension 182 may include a first portion located
adjacent to the first side region BOTTOM of a display panel
110 and a second portion located adjacent to the second side
region TOP of the display panel 110. A width of the first
extension 182 may be gradually decreased in the first direc-
tion. The first extension 182 may be connected to pixels PX.
Since the first extension 182 includes the gradually decreas-
ing width, each of the pixels PX connected to the first exten-
sion 182 may be connected to each of different widths of the
first extension 182.

The third extension 184 may include a third portion located
adjacent to the first side region BOTTOM and a fourth portion
located adjacent to the second side region TOP. A width of the
third extension 184 may be gradually increased in the first
direction. The width of the third extension 184 may be gradu-
ally decreased in the third direction. When a second power
supply voltage ELVDD(H) may be transferred via the third
extension 184 in the first direction, the third extension 184
may not be connected to the pixels PX.

The second extension 183 may include a fifth portion con-
nected to the second portion of the first extension 182 and a
sixth portion connected to the fourth portion of the third
extension 184. The second extension 183 may be extended
along the second direction. The second extension 183 may be
located adjacent to the second side region TOP.

The separation region 155 may include a first end located
adjacent to the first side region BOTTOM and a second end
located adjacent to the second side region TOP. The first end
of the separation region 155 may be opened in the third
direction, and the second end of the separation region 155
may be closed in the first direction by the second extension
183. The separation region 155 may be interposed between
the first extension 182 and the third extension 184 such that
the first extension 182 and the third extension 184 are sepa-
rated. In example embodiments, the separation region 155
may include a curve-shaped opening. In a forming process of
the separation region 155, as an OLED display device
becomes larger, a size of the display panel 110 may be
increased. In addition, a width of the first power supply volt-
age line 180 may be increased. Thus, the separation region
155 may be formed in the first power supply voltage line 180.
For example, after a line-shaped or a bar-shaped power sup-
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ply voltage line is formed on the insulating layer 178, the
separation region 155 having a curve-shaped opening may be
formed in the power supply voltage line using a mask. The
power supply voltage line having the separation region 155
may be defined as the first power supply voltage line 180. An
additional insulating layer may be formed on the first power
supply voltage line 180, and the separation region 155 may be
filled with the additional insulating layer. As the separation
region 155 includes the curve-shaped opening, a width of the
first extension 182 may be relatively large, compared to a
width of the first extension 172 illustrated in FIG. 8. For
example, the curve in the curve-shaped opening may be
formed such that a slope from the first side region BOTTOM
to the center region CENTER is less than a slope from the
center region CENTER to the second side region TOP.
Accordingly, as the first extension 182 is connected to the
pixels PX, an IR drop generated in the first extension 182 may
be improved. As illustrated in FIG. 10, the first extension 182,
the second extension 183, the third extension 184, and sepa-
ration region 155 may be formed as one electrode.

The power supply 160 may generate a first power supply
voltage ELVDD(L), a second power supply voltage ELVDD
(H), and a third power supply voltage ELVSS. The power
supply 160 may be located adjacent to the first side region
BOTTOM. The power supply 160 may apply the first through
third power supply voltage ELVDD(H), ELVDD(L), and
ELVSS to the first portion of the first extension 182, the third
portion of the third extension 184, and a first end of the second
power supply voltage line, respectively. In example embodi-
ments, the first power supply voltage ELVDD(L) may be
applied to the first extension 182, and the second power
supply voltage ELVDD(H) may be applied to the third exten-
sion 184. A voltage level of the first power supply voltage
ELVDD(L) may be lower than that of the second power
supply voltage ELVDD(H) such that a voltage level of the first
power supply voltage ELVDD(L) provided to the first portion
ofthe first extension 182 is substantially the same as a voltage
level of the second power supply voltage ELVDD(H) pro-
vided to the second portion of the first extension 182 via the
third extension 184 and the second extension 183.

As described above, as the OLED display device includes
the first power supply voltage line 180 having the separation
region 155, an IR drop generated in the first extension 182 of
the first power supply voltage line 180 may be reduced, com-
pared to a width of the first extension 172 illustrated in FIG.
8. In addition, as the OLED display device includes one
power supply 160 and one electrode (for example, the first
power supply voltage line 180), the OLED display device 100
may implement a dual bank method. Further, compared to a
single bank method, the OLED display device including the
first power supply voltage line 180 may improve an LRU.

As illustrated in FIG. 10, the first power supply voltage
ELVDD(L) and the second power supply voltage ELVDD(H)
are applied to the first extension 182 and the third extension
184, respectively, but the first power supply voltage ELVDD
(L) may be applied to the third extension 184 in other embodi-
ments. Also, the second power supply voltage ELVDD(H)
may be applied to the first extension 182.

FIG. 11 is a graph illustrating an example of a high power
supply voltage of a display panel including a power supply
voltage line of FIG. 8. A vertical axis of FIG. 11 is a magni-
tude of a voltage level, and a horizontal axis is a first end
portion BOTTOM, a center region CENTER, and a second
end portion TOP of a display panel 110 illustrated in FIG. 3.

Referring to FIGS. 3, 8, and 11, a power supply 160 of an
OLED display device may be located adjacent to the first side
region BOTTOM of the display panel 110. Meanwhile, as the
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OLED display device is implemented as a dual bank method
using a first power supply voltage line 170, the OLED display
device may simultaneously provide a high power supply volt-
ageto the first and second end portions BOTTOM and TOP of
the display panel 110. Compared to a dual bank illustrated in
FIG. 5, the OLED display device may improve an IR drop
generated in the high power supply voltage. In addition, an
LRU may be improved. Further, a consumption of a compo-
nent of the OLED display device and a manufacturing cost
may be decreased. When the components are not added in the
OLED display device, a dead space of the OLED display
device may be reduced.

FIG. 12 is a plan view illustrating a power supply voltage
line in accordance with still some example embodiments, and
FIG. 13 is a perspective view illustrating a power supply
voltage line of FIG. 12. A first power supply voltage line 310
and a third power supply voltage line 320 illustrated in FIGS.
12 and 13 may have a configuration substantially the same as
or similar to that of the first power supply voltage line 170
described with reference to FIGS. 7 through 9. In FIGS. 12
and 13, detailed descriptions for elements, which are substan-
tially the same as or similar to the elements described with
reference to FIGS. 7 through 9, will be omitted.

Referring to FIGS. 12 and 13, a first power supply voltage
line 310 may include a first extension 312, a second extension
313, a third extension 314, and a first separation region 350.
The third power supply voltage line 320 may include a fourth
extension 316, a fifth extension 317, a sixth extension 318,
and a second separation region 355. The first power supply
voltage line 310 and third power supply voltage line 320 (for
example, a high power supply voltage line) may be disposed
on an insulating layer 378. A display panel 110 may separate
a first side region BOTTOM, a center region CENTER, and a
second side region TOP. A first power supply may be con-
nected to the first power supply voltage line 310 and a second
power supply voltage line, and a second power supply may be
connected to the third power supply voltage line 320 and a
fourth power supply voltage line. The first extension 312 may
be disposed along a first direction (for example, a direction
from the first side region BOTTOM to the second side region
TOP). The second extension 313 may be disposed along a
second direction perpendicular to the first direction. The third
extension 314 may be disposed along a third direction oppo-
site to the first direction. The first direction may be parallel to
the third direction. In addition, the fourth extension 316 may
be disposed along the third direction. The fifth extension 317
may be disposed along the second direction. The sixth exten-
sion 318 may be disposed along the first direction. The first
extension 312, the second extension 313, the third extension
314, the fourth extension 316, the fifth extension 317, and the
sixth extension 318 may be disposed at the same level, and
formed as one body.

The first extension 312 may include a first portion located
adjacent to the first side region BOTTOM of a display panel
110 and a second portion located adjacent to the center region
CENTER of the display panel 110. A width of the first exten-
sion 312 may be gradually decreased in the first direction. The
first extension 312 may be connected to pixels PX. Since the
first extension 312 includes the gradually decreasing width,
each of the pixels PX connected to the first extension 312 may
be connected to each of different widths of the first extension
312.

The third extension 314 may include a third portion located
adjacent to the first side region BOTTOM and a fourth portion
located adjacent to the center region CENTER. A width of the
third extension 314 may be gradually increased in the first
direction. The width of the third extension 314 may be gradu-
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ally decreased in the third direction. When a second power
supply voltage ELVDD(H) may be transferred via the third
extension 314 in the first direction (for example, a direction
from the first side region BOITOM to the center region
CENTER), the third extension 314 may not be connected to
the pixels PX.

The second extension 313 may include a fifth portion con-
nected to the second portion of the first extension 312 and a
sixth portion connected to the fourth portion of the third
extension 314. The second extension 313 may be extended
along the second direction. The second extension 313 may be
located adjacent to the center region CENTER.

The fourth extension 316 may include a seventh portion
located adjacent to the second side region TOP of a display
panel 110 and an eighth portion located adjacent to the center
region CENTER of the display panel 110. A width of the
fourth extension 316 may be gradually decreased in the third
direction. The fourth extension 316 may be connected to
pixels PX. Since the fourth extension 316 includes the gradu-
ally decreasing width, each of the pixels PX connected to the
fourth extension 316 may be connected to each of different
widths of the fourth extension 316.

The sixth extension 318 may include a ninth portion
located adjacent to the second side region TOP and a tenth
portion located adjacent to the center region CENTER. A
width of the sixth extension 318 may be gradually increased
in the third direction. The width of the sixth extension 318
may be gradually decreased in the first direction. When a
second power supply voltage ELVDD(H) may be transferred
via the sixth extension 318 in the third direction (for example,
a direction from the second side region TOP to the center
region CENTER), the sixth extension 318 may not be con-
nected to the pixels PX.

The fifth extension 317 may include an eleventh portion
connected to the eighth portion of the fourth extension 316
and a twelfth portion connected to the tenth portion of the
sixth extension 318. The fifth extension 317 may be extended
along the second direction. The fifth extension 317 may be
located adjacent to the center region CENTER.

The first separation region 350 may include a first end
located adjacent to the first side region BOTTOM and a
second end located adjacent to the center region CENTER.
The first end of the first separation region 350 may be opened
in the third direction, and the second end ofthe first separation
region 350 may be closed in the first direction by the second
extension 313. The first separation region 350 may be inter-
posed between the first extension 312 and the third extension
314 such that the first extension 312 and the third extension
314 are separated. In example embodiments, the first separa-
tion region 350 may include a line-shaped opening or a bar-
shaped opening.

The second separation region 355 may include a first end
located adjacent to the second side region TOP and a second
end located adjacent to the center region CENTER. The first
end of the second separation region 355 may be opened in the
first direction, and the second end of the second separation
region 355 may be closed in the third direction by the fifth
extension 317. The second separation region 355 may be
interposed between the fourth extension 316 and the sixth
extension 318 such that the fourth extension 316 and the sixth
extension 318 are separated. In example embodiments, the
second separation region 355 may include a line-shaped
opening or a bar-shaped opening.

In a forming process of the first and second separation
regions 350 and 355, as an OLED display device becomes
larger, a size of the display panel 110 may be increased. In
addition, widths of the first power supply voltage line 310 and
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third power supply voltage line 320 may be increased. Thus,
the first and second separation regions 350 and 355 may be
formed in the first and third power supply voltage lines 310
and 320. For example, after a line-shaped or a bar-shaped
power supply voltage line is formed on the insulating layer
378, the first and second separation regions 350 and 355
having a line-shape or a bar-shape may be formed in the
power supply voltage line using a mask. The power supply
voltage line having the first and second separation regions
350and 355 may be defined as the first and third power supply
voltage lines 310 and 320. An additional insulating layer may
be formed on the first and third power supply voltage lines
310 and 320, and the first and second separation regions 350
and 355 may be filled with the additional insulating layer. As
illustrated in FIG. 13, the first extension 312, the second
extension 313, the third extension 314, the fourth extension
3186, the fifth extension 317, the sixth extension 318, the first
separation region 350, and the second separation region 355
may be formed as one electrode.

The first and second power supplies may generate a first
power supply voltage ELVDD(L), a second power supply
voltage ELVDD(H), and a third power supply voltage
ELVSS. The first and second power supplies may be located
adjacent to the first side region BOTTOM and the second side
region TOP, respectively. The first power supply may apply
the first through third power supply voltages ELVDD(H),
ELVDD(L), and ELVSS to the first portion of the first exten-
sion 312, the third portion of the third extension 314, and the
firstend ofthe second power supply voltage line, respectively.
Similarly, the second power supply may apply the first
through third power supply voltages ELVDD(H), ELVDD
(L), and ELVSS to the seventh portion of the fourth extension
316, the ninth portion of the sixth extension 318, and the first
end of the fourth power supply voltage line, respectively. In
example embodiments, the first power supply voltage
ELVDD(L) may be applied to the first extension 312 and to
the fourth extension 316, and the second power supply volt-
age ELVDD(H) may be applied to the third extension 314 and
to the sixth extension 316. A voltage level of the first power
supply voltage ELVDD(L) may be lower than that of the
second power supply voltage ELVDD(H) such that a voltage
level of the first power supply voltage ELVDD(L) provided to
the first portion of the first extension 312 is substantially the
same as a voltage level of the second power supply voltage
ELVDD(H) provided to the second portion of the first exten-
sion 312 via the third extension 314 and the second extension
313. In addition, a voltage level of the first power supply
voltage ELVDD(L) may be lower than that of the second
power supply voltage ELVDD(H) such that a voltage level of
the first power supply voltage ELVDD(L) provided to the
seventh portion of the fourth extension 316 is substantially
the same as a voltage level of the second power supply voltage
ELVDD(H) provided to the eighth portion of the fourth exten-
sion 316 via the sixth extension 318 and the second extension
313.

In example embodiments, the second power supply voltage
ELVDD(H) provided to the third portion of the third exten-
sion 314 may be transferred to the second portion of the first
extension 312 or the eighth portion of the fourth extension
316. Similarly, the second power supply voltage ELVDD(H)
provided to the ninth portion of the sixth extension 318 may
be transferred to the second portion of the first extension 312
or the eighth portion of the fourth extension 316. For
example, when an image is displayed in the display panel 110,
luminance of the first side region BOTTOM, the second side
region TOP, and the center region CENTER may be different.
In this case, the second power supply voltage ELVDD(H)

20

25

40

45

50

55

60

65

20

provided to the third extension 314 and the sixth extension
318 may be transferred to a region (for example, the first side
region BOTTOM, the second side region TOP, and the center
region CENTER) where the pixels PX displayed by a high
luminance image is located. Accordingly, an LRU of the
OLED display device may be improved.

In example embodiments, when the first power supply
voltage ELVDD(L) and the second power supply voltage
ELVDD(H) are used, a luminance of the center region CEN-
TER of the display panel 110 may be relatively high, com-
pared to the first side region BOTTOM and the first side
region BOTTOM. In this case, after a current of the second
power supply voltage ELVDD(H) applied to the third and
sixth extension 314 and 318 is measured, the adjusted voltage
first power supply voltage ELVDD(L) may be applied to the
first extension 312 and the fourth extension 316 by adjusting
a voltage level of the first power supply voltage ELVDD(L).
Accordingly, an LRU of the OLED display device may be
improved.

In example embodiments, compared to the first side region
BOTTOM and the second side region TOP, when a luminance
of the center region CENTER of the display panel 110 is
relatively high, an image of the display panel 110 may be
examined. A total current of the display panel 110 is calcu-
lated, and then a voltage level of the first power supply voltage
ELVDD(L) and the second power supply voltage ELVDD(H)
may be determined according to a calculated data (such as for
example, in a look up table). Accordingly, an LRU of the
OLED display device may be improved.

As described above, as the OLED display device includes
the first power supply voltage line 310 having the first sepa-
ration region 350 and the third power supply voltage line 320
having the second separation region 355, an IR drop gener-
ated in the first extension 312 of the first power supply voltage
line 310 and the fourth extension 316 of the third power
supply voltage line 320 may be reduced. In addition, com-
pared to the OLED display device 100 of FIG. 8 having the
first power supply voltage line 170, the OLED display device
including the first power supply voltage line 310 and the third
power supply voltage line 320 may relatively improve an
LRU.

As illustrated in FIG. 12, the first power supply voltage
ELVDD(L) is applied to the first extension 312 and the fourth
extension 316, but the first power supply voltage ELVDD(L)
may be applied to the third extension 314 and the sixth exten-
sion 318 in other embodiments. Also, the second power sup-
ply voltage ELVDD(H) is applied to the third extension 314
and the sixth extension 318, but the second power supply
voltage ELVDD(H) may be applied to the first extension 312
and the fourth extension 316 in other embodiments.

FIG. 14 is a plan view illustrating a power supply voltage
line in accordance with some example embodiments. A first
power supply voltage line 330 and a third power supply
voltage line 340 illustrated in FIG. 14 may have a configura-
tion substantially the same as or similar to that of the first
power supply voltage line 310 and the third power supply
voltage line 320 described with reference to FIGS. 12 and 13
except the first separation region 350 and the second separa-
tion region 355. In FIG. 14, detailed descriptions for ele-
ments, which are substantially the same as or similar to the
elements described with reference to FIGS. 12 and 13, will be
omitted.

Referring to FIG. 14, a first power supply voltage line 330
may include a first extension 332, a second extension 333, a
third extension 334, and a first separation region 360. The
third power supply voltage line 340 may include a fourth
extension 336, a fifth extension 337, a sixth extension 338,
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and a second separation region 365. The first power supply
voltage line 330 and third power supply voltage line 340 may
be disposed on an insulating layer 378. A display panel 110
may separate a first side region BOTTOM, a center region
CENTER, and a second side region TOP. A first power supply
may be connected to the first power supply voltage line 330
and a second power supply voltage line, and a second power
supply may be connected to the third power supply voltage
line 340 and a fourth power supply voltage line.

The first extension 332 may be disposed along a first direc-
tion (for example, a direction from the first side region BOT-
TOM to the second side region TOP). The second extension
333 may be disposed along a second direction perpendicular
to the first direction. The third extension 334 may be disposed
along a third direction opposite to the second direction. The
first direction may be parallel to the third direction. In addi-
tion, the fourth extension 336 may be disposed along the third
direction. The fifth extension 337 may be disposed along the
second direction. The sixth extension 338 may be disposed
along the first direction. The first extension 332, the second
extension 333, the third extension 334, the fourth extension
336, the fifth extension 337, and the sixth extension 338 may
be disposed at the same level, and formed as one body.

The first extension 332 may include a first portion located
adjacent to the first side region BOTTOM of a display panel
110 and a second portion located adjacent to the center region
CENTER of the display panel 110. A width of the first exten-
sion 332 may be gradually decreased in the first direction. The
first extension 332 may be connected to pixels PX. Since the
first extension 332 includes the gradually decreasing width,
each of the pixels PX connected to the first extension 332 may
be connected to each of different widths of the first extension
332.

The third extension 334 may include a third portion located
adjacent to the first side region BOTTOM and a fourth portion
located adjacent to the center region CENTER. A width of the
third extension 334 may be gradually increased in the first
direction. The width of the third extension 334 may be gradu-
ally decreased in the third direction. When a second power
supply voltage ELVDD(H) may be transferred via the third
extension 334 in the first direction (for example, a direction
from the first side region BOTTOM to the center region
CENTER), the third extension 334 may not be connected to
the pixels PX.

The second extension 333 may include a fifth portion con-
nected to the second portion of the first extension 332 and a
sixth portion connected to the fourth portion of the third
extension 334. The second extension 333 may be extended
along the second direction. The second extension 333 may be
located adjacent to the center region CENTER.

The fourth extension 336 may include a seventh portion
located adjacent to the second side region TOP of a display
panel 110 and an eighth portion located adjacent to the center
region CENTER of the display panel 110. A width of the
fourth extension 336 may be gradually decreased in the third
direction. The fourth extension 336 may be connected to
pixels PX. Since the fourth extension 336 includes the gradu-
ally decreasing width, each of the pixels PX connected to the
fourth extension 336 may be connected to each of different
widths of the fourth extension 336.

The sixth extension 338 may include a ninth portion
located adjacent to the second side region TOP and a tenth
portion located adjacent to the center region CENTER. A
width of the sixth extension 338 may be gradually increased
in the third direction. The width of the sixth extension 338
may be gradually decreased in the first direction. When a
second power supply voltage ELVDD(H) may be transferred
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via the sixth extension 338 in the third direction (for example,
a direction from the second side region TOP to the center
region CENTER), the sixth extension 338 may not be con-
nected to the pixels PX.

The fifth extension 337 may include an eleventh portion
connected to the eighth portion of the fourth extension 336
and a twelfth portion connected to the tenth portion of the
sixth extension 338. The fifth extension 337 may be extended
along the second direction. The fifth extension 337 may be
located adjacent to the center region CENTER.

The first separation region 360 may include a first end
located adjacent to the first side region BOTTOM and a
second end located adjacent to the center region CENTER.
The first end of the first separation region 360 may be opened
in the third direction, and the second end ofthe first separation
region 360 may be closed in the first direction by the second
extension 333. The first separation region 360 may be inter-
posed between the first extension 332 and the third extension
334 such that the first extension 332 and the third extension
334 are separated. In example embodiments, the first separa-
tion region 360 may include a curve-shaped opening.

The second separation region 365 may include a first end
located adjacent to the second side region TOP and a second
end located adjacent to the center region CENTER. The first
end of the second separation region 365 may be opened in the
first direction, and the second end of the second separation
region 365 may be closed in the third direction by the fifth
extension 337. The second separation region 365 may be
interposed between the fourth extension 336 and the sixth
extension 338 such that the fourth extension 336 and the sixth
extension 338 are separated. In example embodiments, the
second separation region 365 may include a curve-shaped
opening or a bar-shaped opening.

In a forming process of the first and second separation
regions 360 and 365, as an OLED display device becomes
larger, a size of the display panel 110 may be increased. In
addition, widths of the first power supply voltage line 330 and
third power supply voltage line 340 may be increased. Thus,
the first and second separation regions 360 and 365 may be
formed in the first and third power supply voltage lines 330
and 340. For example, after a line-shaped or a bar-shaped
power supply voltage line is formed on the insulating layer
378, the first and second separation regions 360 and 365
having a curve-shaped may be formed in the power supply
voltage line using a mask. The power supply voltage line
having the first and second separation regions 360 and 365
may be defined as the first and third power supply voltage
lines 330 and 340. An additional insulating layer may be
formed on the first and third power supply voltage lines 330
and 340, and the first and second separation regions 360 and
365 may be filled with the additional insulating layer. As the
first and second separation regions 360 and 365 include the
curve-shaped opening, widths of the first extension 332 and
the fourth extension 336 may be relatively large, compared to
widths of the first extension 312 and a fourth extension 316
illustrated in FIG. 12. Accordingly, as the first and fourth
extensions 332 and 336 are connected to the pixels PX, an IR
drop generated in the first and fourth extensions 332 and 336
may be improved. As illustrated in FIG. 14, the first extension
332, the second extension 333, the third extension 334, the
fourth extension 336, the fifth extension 337, the sixth exten-
sion 338, the first separation region 360, and the second
separation region 365 may be formed as one electrode.

The first and second power supplies may generate a first
power supply voltage ELVDD(L), a second power supply
voltage ELVDD(H), and a third power supply voltage
ELVSS. The first and second power supplies may be located
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adjacent to the first side region BOTTOM and the second side
region TOP, respectively. The first power supply may apply
the first through third power supply voltages ELVDD(H),
ELVDD(L), and ELVSS to the first portion of the first exten-
sion 332, the third portion of the third extension 334, and the
firstend ofthe second power supply voltage line, respectively.
Similarly, the second power supply may apply the first
through third power supply voltages ELVDD(H), ELVDD
(L), and ELVSS to the seventh portion of the fourth extension
336, the ninth portion of the sixth extension 338, and the first
end of the fourth power supply voltage line, respectively. In
example embodiments, the first power supply voltage
ELVDD(L) may be applied to the first extension 332 and to
the fourth extension 336, and the second power supply volt-
age ELVDD(H) may be applied to the third extension 334 and
to the sixth extension 336. A voltage level of the first power
supply voltage ELVDD(L) may be lower than that of the
second power supply voltage ELVDD(H) such that a voltage
level of the first power supply voltage ELVDD(L) provided to
the first portion of the first extension 332 is substantially the
same as a voltage level of the second power supply voltage
ELVDD(H) provided to the second portion of the first exten-
sion 332 via the third extension 334 and the second extension
333. In addition, a voltage level of the first power supply
voltage ELVDD(L) may be lower than that of the second
power supply voltage ELVDD(H) such that a voltage level of
the first power supply voltage ELVDD(L) provided to the
seventh portion of the fourth extension 336 is substantially
the same as a voltage level of the second power supply voltage
ELVDD(H) provided to the eighth portion of the fourth exten-
sion 336 via the sixth extension 338 and the second extension
333.

In example embodiments, the second power supply voltage
ELVDD(H) provided to the third portion of the third exten-
sion 334 may be transferred to the second portion of the first
extension 332 or the eighth portion of the fourth extension
336. Similarly, the second power supply voltage ELVDD(H)
provided to the ninth portion of the sixth extension 338 may
be transferred to the second portion of the first extension 332
or the eighth portion of the fourth extension 336. For
example, when animage is displayed in the display panel 110,
luminance of the first side region BOTTOM, the second side
region TOP, and the center region CENTER may be different.
In this case, the second power supply voltage ELVDD(H)
provided to the third extension 334 and the sixth extension
338 may be transferred to a region (for example, the first side
region BOTTOM, the second side region TOP, and the center
region CENTER) where the pixels PX displayed by a high
luminance image is located. Accordingly, an LRU of the
OLED display device may be improved.

In example embodiments, when the first power supply
voltage ELVDD(L) and the second power supply voltage
ELVDD(H) are used, a luminance of the center region CEN-
TER of the display panel 110 may be relatively high, com-
pared to the first side region BOTTOM and the second side
region TOP. In this case, after a current of the second power
supply voltage ELVDD(H) applied to the third and sixth
extensions 334 and 338 is measured, the adjusted voltage first
power supply voltage ELVDD(L) may be applied to the first
extension 332 and the fourth extension 336 by adjusting a
voltage level of the first power supply voltage ELVDD(L).
Accordingly, an LRU of the OLED display device may be
improved.

In example embodiments, compared to the first side region
BOTTOM and the second side region TOP, when aluminance
of the center region CENTER of the display panel 110 is
relatively high, an image of the display panel 110 may be
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examined. A total current of the display panel 110 is calcu-
lated, and then a voltage level of the first power supply voltage
ELVDD(L) and the second power supply voltage ELVDD(H)
may be determined according to a calculated data (such as for
example, with a look up table). Accordingly, an LRU of the
OLED display device may be improved.

As described above, as the OLED display device includes
the first power supply voltage line 330 having the first sepa-
ration region 360 and the third power supply voltage line 340
having the second separation region 365, an IR drop gener-
ated in the first extension 332 of the first power supply voltage
line 330 and the fourth extension 336 of the third power
supply voltage line 340 may be reduced, compared to the first
extension 312 of the first power supply voltage line 310 and
the fourth extension 316 of the third power supply voltage line
320 illustrated in FIG. 12. In addition, the OLED display
device including the first power supply voltage line 330 and
the third power supply voltage line 340 may relatively
improve an LRU of the display panel 110.

As illustrated in FIG. 14, the first power supply voltage
ELVDD(L) is applied to the first extension 332 and the fourth
extension 336, but the first power supply voltage ELVDD(L)
may be applied to the third extension 334 and the sixth exten-
sion 338 in other embodiments. Also, the second power sup-
ply voltage ELVDD(H) is applied to the third extension 334
and the sixth extension 338, but the second power supply
voltage ELVDD(H) may be applied to the first extension 332
and the fourth extension 336 in other embodiments.

FIG. 15 is a graph illustrating an example of a high power
supply voltage of a display panel including a power supply
voltage line of FIG. 12. A vertical axis of FIG. 15 is a mag-
nitude of a voltage level, and a horizontal axis is a first end
portion BOTTOM, a center region CENTER, and a second
end portion TOP of a display panel 110 illustrated in FIG. 3.

Referring to FIGS. 3, 12, and 15, first and second power
supplies of an OLED display device may be located adjacent
to the first and second side regions BOTTOM and TOP of the
display panel 110, respectively. A high power supply voltage
ELVDD may be provided via first and third power supply
voltage lines 310 and 320 in a direction from the center region
CENTER to the first side region BOTTOM and the second
side region TOP. Compared to the OLED display device 100
having the first power supply voltage line 170 illustrated in
FIG. 8, the OLED display device an IR drop generated in the
high power supply voltage ELVDD may be improved. In
addition, an LRU may be improved.

FIG. 16 is a plan view illustrating a power supply voltage
line in accordance with some example embodiments, and
FIG. 17 is a diagram illustrating a transistor compensating a
voltage drop generated in a power supply voltage line of FIG.
16. FIG. 18 is a diagram illustrating a resistance compensat-
ing a voltage drop generated in a power supply voltage line of
FIG. 16, and FIG. 19 is a diagram illustrating a diode-coupled
transistor compensating a voltage drop generated in a power
supply voltage line of FIG. 16.

A first power supply voltage line 410 illustrated in FIGS.
16 through 19 may have a configuration substantially the
same as or similar to that of the first power supply voltage line
170 described with reference to FIGS. 7 through 9 except an
use of one high power supply voltage. In FIGS. 16 through 19,
detailed descriptions for elements, which are substantially the
same as or similar to the elements described with reference to
FIGS. 7 through 9, will be omitted.

Referring to FIGS. 3 and 16 through 19, a first power
supply voltage line 410 (for example, a high power supply
voltage line) may include a first extension 412, a second
extension 413, a third extension 414, and a separation region
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450. A display panel 110 may separate a first side region
BOTTOM, a center region CENTER, and a second side
region TOP. A first power supply may be connected to the first
power supply voltage line 410 and a second power supply
voltage line.

The first extension 412 may be disposed along a first direc-
tion (for example, a direction from the first side region BOT-
TOM to the second side region TOP). The second extension
413 may be disposed along a second direction perpendicular
to the first direction. The third extension 414 may be disposed
along a third direction opposite to the first direction. The first
direction may be parallel to the third direction. The first
extension 412, the second extension 413, and the third exten-
sion 414 may be disposed at the same level, and formed as one
body.

The first extension 412 may include a first portion located
adjacent to the first side region BOTTOM of a display panel
110 and a second portion located adjacent to the second side
region TOP of the display panel 110. A width of the first
extension 412 may be gradually decreased in the first direc-
tion. The first extension 412 may be connected to pixels PX.
Since the first extension 412 includes the gradually decreas-
ing width, each of the pixels PX connected to the first exten-
sion 412 may be connected to each of different widths of the
first extension 412.

The third extension 414 may include a third portion located
adjacent to the first side region BOTTOM and a fourth portion
located adjacent to the second side region TOP. A width of the
third extension 414 may be gradually increased in the first
direction. The width of the third extension 414 may be gradu-
ally decreased in the third direction. When a second power
supply voltage ELVDD(H) may be transferred via the third
extension 414 in the first direction (for example, a direction
from the first side region BOTTOM to the second side region
TOP), the third extension 414 may not be connected to the
pixels PX.

The second extension 413 may include a fifth portion con-
nected to the second portion of the first extension 412 and a
sixth portion connected to the fourth portion of the third
extension 414. The second extension 413 may be extended
along the second direction. The second extension 413 may be
located adjacent to the second side region TOP.

The separation region 450 may include a first end located
adjacent to the first side region BOTTOM and a second end
located adjacent to the second side region TOP. The first end
of the separation region 450 may be opened in the third
direction, and the second end of the separation region 450
may be closed in the first direction by the second extension
413. The separation region 450 may be interposed between
the first extension 412 and the third extension 414 such that
the first extension 412 and the third extension 414 are sepa-
rated. In example embodiments, the separation region 450
may include a line-shaped opening or a bar-shaped opening.
In some example embodiments, the separation region 450
may include a curve-shaped opening. In a forming process of
the separation region 450, as an OLED display device
becomes larger, a size of the display panel 110 may be
increased. In addition, widths of the first power supply volt-
age line 410 may be increased. Thus, the separation region
450 may be formed in the first power supply voltage line 410.
As illustrated in FIG. 16, the first extension 412, the second
extension 413, the third extension 414, and the first separation
region 450 may be formed as one electrode.

The power supply may generate a first power supply volt-
age ELVDD and a second power supply voltage ELVSS. The
power supplies may be located adjacent to the first side region
BOTTOM. The power supply may apply the first and second
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power supply voltages ELVDD and ELVSS to the third por-
tion of the third extension 414 and the first end of the second
power supply voltage line, respectively. In example embodi-
ments, the first power supply voltage ELVDD may be applied
to the third extension 414.

The first power supply voltage ELVDD applied to the third
extension 414 may be provided to the pixels PX via the third
extension 414, the second extension 413, the second portion
of the first extension 412, and the first portion of the first
extension 412 in the third direction.

When the first power supply voltage ELVDD applied to the
third extension 414 is provided to the pixels PX in the third
direction, an IR drop may occur. To reduce the IR drop, the
OLED display device may further include a transistor, a resis-
tance, diode-coupled transistor, and the like.

Referring again to FIGS. 16 and 17, a pixel PX (refer to
FIG. 2) included in the OLED display device may further
include a third transistor T3. For example, when the third
transistor T3 is added in the pixel PX, the third extension 414
of the first power supply voltage line 410, the second exten-
sion 413, and the third extension 414 may be included in the
pixel PX. In example embodiments, a first contact point C1
located adjacent to the first side region BOTTOM of the first
extension 412 and a second contact point C2 located adjacent
to the first side region BOTTOM of the third extension 414
may be electrically connected to the pixel PX. In particular,
the third transistor T3 may include a control electrode con-
nected to a second node N2 to which the first power supply
voltage ELVDD passing a first resistance R1 is applied, an
input electrode connected to the second contact point C2 to
which the first power supply voltage ELVDD is applied, and
an output electrode connected between an output electrode of
a driving transistor T1 and an anode electrode of an organic
light emitting diode OLED. The first resistance R1 is a line
resistance from the second contact point C2 of the third exten-
sion 414 to the first contact point C1 of the first extension 412
through the fourth portion of the third extension 414 and the
second portion of the first extension 412. In this case, a
voltage level of the second node N2 may be less than that of
the second contact point C2 according to an IR drop. Thus, an
additional current (for example, compensation current) may
be applied to the output electrode of the third transistor T3.
The additional current may be based on a difference of a
voltage level applied to the control electrode of the third
transistor T3 and a voltage level applied to the input electrode
of the third transistor T3. Similarly, a third contact point C3
located adjacent to the second side region TOP of the first
extension 412 and a fourth contact point C4 located adjacent
to the second side region TOP of the third extension 414 may
be electrically connected to the pixel PX. In particular, the
third transistor T3 may include a control electrode connected
to a second node N2 to which the first power supply voltage
ELVDD passing a (N)th resistance RN is applied, an input
electrode connected to the fourth contact point C4 to which
the first power supply voltage ELVDD is applied, and an
output electrode connected between the output electrode of
the driving transistor T1 and the anode electrode of the
organic light emitting diode OLED. The (N)th resistance RN
is a line resistance from the fourth contact point C4 of the
third extension 414 to the third contact point C3 of the first
extension 412. In this case, a voltage level of the second node
N2 may be less than that of the fourth contact point C4
according to an IR drop. Thus, an additional current (for
example, compensation current) may be applied to the output
electrode of the third transistor T3. The additional current
may be based on a difference of a voltage level applied to the
control electrode of the third transistor T3 and a voltage level
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applied to the input electrode of the third transistor T3. How-
ever, a resistance level of the first resistance R1 between the
first contact point C1 and the second contact point C2 may be
higher than that of the (N)th resistance RN between the third
contact point C3 and the fourth contact point C4. Accord-
ingly, the additional current may be differentially provided to
the output electrode of the third transistor T3.

Referring to FIG. 18, in example embodiments, a resis-
tance R connected to the first portion of the first extension 412
and the third portion of the third extension 414 may be added.
In this case, the first power supply voltage ELVDD applied to
the third portion of the third extension 414 may be transferred
from the third extension 414 to the first portion of the first
extension 412 through the second portion of the first exten-
sion 412. When an IR drop occurs in the first power supply
voltage line 410, the first power supply voltage ELVDD may
be provided via the resistance R from the a first branch point
D1 to the first portion of the first extension 412. Accordingly,
the additional current may be provided to the first portion of
the first extension 412 via the resistance R.

Referring to FIG. 19, in example embodiments, a diode-
coupled T4 transistor connected to the first portion of the first
extension 412 and the third portion of the third extension 414
may be added. In this case, the first power supply voltage
ELVDD applied to the third portion of the third extension 414
may be transferred from the third extension 414 to the first
portion of the first extension 412 through the second portion
of the first extension 412. The diode-coupled T4 may include
an input electrode connected to a second branch point to
which the first power supply voltage ELVDD is applied, a
control electrode connected to the third portion of the third
extension 414 to which the first power supply voltage
ELVDD passing the third extension 414 and the first exten-
sion 412 is applied, and an output electrode. When an IR drop
occurs in the first power supply voltage line 410, the first
power supply voltage ELVDD may be provided via the diode-
coupled T4 from a second branch point D2 to the first portion
of the first extension 412. Accordingly, the additional current
may be provided to the first portion of the first extension 412
via the diode-coupled T4

As described above, as the OLED display device includes
the first power supply voltage line 410 having the first sepa-
ration region 450, an IR drop generated in the first extension
412 of the first power supply voltage line 410 may be reduced.
In addition, as the OLED display device includes the third
transistor T3, the resistance R, and diode-coupled T4, an IR
drop generated in the first extension 412 of the first power
supply voltage line 410 may be reduced. An LRU of the
display panel 110 may be improved.

As illustrated in FIGS. 16, 18, and 19, the first power
supply voltage ELVDD is applied to the third extension 414,
but the first power supply voltage ELVDD may be applied to
the first extension 412 in other embodiments.

FIG. 20 is a block diagram illustrating an electronic device
having a display device in accordance with example embodi-
ments, and FIG. 21 is a diagram illustrating an example in
which the electronic device of FIG. 19 is implemented as a
smart-phone.

Referring to FIGS. 20 and 21, an electronic device 200 may
include a processor 210, a memory device 220, a storage
device 230, an input/output (I/O) device 240, a power supply
250, and a display device 260, such as for example an OLED
display device. The electronic device 200 may further include
one or more ports for communicating a video card, a sound
card, a memory card, a universal serial bus (USB) device,
other electronic devices, and the like. Although it is illustrated
in FIG. 21 that the electronic device 200 is implemented as a
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smart-phone 300, a kind of the electronic device 200 is not
limited thereto in other embodiments.

The processor 210 may perform various computing func-
tions. The processor 210 may be a micro processor, a central
processing unit (CPU), or the like. The processor 210 may be
coupled to other components via an address bus, a control
bus, a data bus, or the like. Further, the processor 210 may be
coupled to an extended bus such as a peripheral component
interconnection (PCI) bus.

The memory device 220 may store data for operations of
the electronic device 200. For example, the memory device
220 may include at least one non-volatile memory device
such as an erasable programmable read-only memory
(EPROM) device, an electrically erasable programmable
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 vola-
tile memory device such as a dynamic random access
memory (DRAM) device, a static random access memory
(SRAM) device, a mobile DRAM device, or the like.

The storage device 230 may be a solid state drive (SSD)
device, ahard disk drive (HDD) device,aCD-ROM device, or
the like. The I/O device 240 may be an input device such as a
keyboard, a keypad, a touchpad, a touch-screen, a mouse, or
the like, and an output device such as a printer, a speaker, or
the like. The power supply 250 may provide a power for
operations of the electronic device 200. The display device
260 may communicate with other components via the buses
or other communication links.

The display device 260 may correspond to the organic light
emitting diode (OLED) display device 100 of FIG. 1 that may
include the pixel PX of FIG. 2 and a power supply 160 having
the first power supply voltage line 170 of FIG. 8. Therefore, as
the organic light emitting diode display device 260 includes
the first power supply voltage line 170, an IR drop generated
in the organic light emitting diode display device 260 may be
reduced.

The example embodiments may be applied to any elec-
tronic device or system 200 having the display device 260.
For example, embodiments may be applied to the electronic
system 200, such as a digital or 3D television, a computer
monitor, a home appliance, a laptop, a digital camera, a cel-
lular phone, a smart phone, a personal digital assistant (PDA),
aportable multimedia player (PMP), a MP3 player, a portable
game consol, a navigation system, a video phone, or the like.

Embodiments may be applied to any arbitrary display
device having a power supply. For example, the present may
be applied to the mobile phone, the smart phone, the laptop
computer, the tablet computer, the personal digital assistant
(PDA), the portable multimedia player (PMP), the digital
camera, the music player (e.g., a MP3 player), the portable
game console, the navigation, or the like.

The foregoing is illustrative of example embodiments and
is not to be construed as limiting thereof. Although certain
embodiments have been described, those skilled in the art will
readily appreciate that many modifications are possible with-
out materially departing from the novel teachings and advan-
tages of the present inventive concepts. Accordingly, all such
modifications are intended to be included within the scope of
the present inventive concepts as defined in the claims. There-
fore, 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
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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.

What is claimed is:

1. An organic light emitting diode display device, compris-
ing:

a display panel including a plurality of pixels, the display
panel having a first side portion, a second side portion
opposite to the first side portion, and a center portion
located between the first side portion and the second side
portion; and

a power supply configured to apply a first power supply
voltage and a second power supply voltage to a first
power supply voltage line, the power supply being
located adjacent to the first side portion of the display
panel,

wherein the first power supply voltage line includes:

a first extension disposed along a first direction from the
first side portion to the second side portion, the first
extension having a width that gradually decreases
along the first direction;

a second extension disposed along a second direction
that is perpendicular to the first direction; and

a third extension disposed along a third direction that is
opposite to the first direction, the third extension hav-
ing a width that gradually decreases along the third
direction.

2. The display device of claim 1, wherein the first through
third extensions of the first power supply voltage line are
disposed at the same level and formed as one body.

3. Thedisplay device of claim 2, wherein the first extension
of the first power supply voltage line includes a first portion
located adjacent to the first side portion of the display panel
and a second portion located adjacent to the second side
portion of the display panel, the first power supply voltage
being applied to the first portion of the first extension, the first
extension of the first power supply voltage line being con-
nected to the pixels,

wherein the third extension of the first power supply volt-
age line includes a third portion located adjacent to the
first side portion of the display panel and a fourth portion
located adjacent to the second side portion of the display
panel, the second power supply voltage being applied to
the third portion of the third extension, and

wherein the second extension of the first power supply
voltage line includes a fifth portion connected to the
second portion of the first extension and a sixth portion
connected to the fourth portion of the third extension, the
second extension being located adjacent to the second
side portion of the display device.

4. The display device of claim 3, further comprising:

a separation region interposed between the first extension
and the third extension such that the first extension and
the third extension are separated from one another,

wherein the separation region includes:

a first end located adjacent to the first side portion of the
display panel, the first end of the separation region
being opened in the third direction; and

asecond end located adjacent to the second side portion
of the display panel, the second end of the separation
region being closed in the first direction by the second
extension.

5. The display device of claim 4, wherein the separation
region has at least one of a line-shaped opening or a bar-
shaped opening.

6. The display device of claim 4, wherein the separation
region has a curve-shaped opening.

10

15

20

25

o5}

0

35

40

45

50

55

60

65

30

7. The display device of claim 6, wherein the curve in the
curve-shaped opening is formed such that a slope from the
first side portion to the center portion is less than a slope from
the center portion to the second side portion.

8. The display device of claim 3, wherein the first power
supply voltage is applied to the pixels via the first extension in
the first direction from the first side portion to the second side
portion, and wherein the second power supply voltage is
applied to the pixels via the first extension in the third direc-
tion from the second side portion to the first side portion after
the second power supply voltage is transferred via the third
extension and the second extension in the first direction from
the first side portion to the second side portion.

9. The display device of claim 1, wherein a voltage level of
the first power supply voltage is lower than a voltage level of
the second power supply voltage.

10. The display device of claim 1, further comprising:

a second power supply voltage line extended along the first
direction, the second power supply voltage line being
connected to the pixels,

wherein the second power supply voltage line includes:

a first end located adjacent to the first side region of the
display panel, the first end of the second power supply
voltage line being connected to the power supply; and

asecond end located adjacent to the second side portion,
and

wherein the power supply is configured to apply a third
power supply voltage to the first end of the second power
supply voltage line.

11. An organic light emitting diode display device, com-

prising:

a display panel including a plurality of pixels, the display
panel having a first side portion, a second side portion
opposite to the first side portion, and a center portion
located between the first side portion and the second side
portion; and

a power supply configured to apply a first power supply
voltage to a first power supply voltage line, the power
supply located adjacent to the first side portion of the
display panel,

wherein the first power supply voltage line includes:

a first extension disposed along a first direction from the
first side portion to the second side portion, the first
extension having a width that gradually decreases
along the first direction;

a second extension disposed along a second direction
that is perpendicular to the first direction; and

a third extension disposed along a third direction that is
opposite to the first direction, the third extension hav-
ing a width that gradually decreases along the third
direction.

12. The display device of claim 11, wherein the first
through third extensions of the first power supply voltage line
are disposed at the same level and formed as one body.

13. The display device of claim 12, wherein the first exten-
sion of the first power supply voltage line includes a first
portion located adjacent to the first side portion of the display
panel and asecond portion located adjacent to the second side
portion of the display panel, the first extension of the first
power supply voltage line being connected to the pixels,

wherein the third extension of the first power supply volt-
age line includes a third portion located adjacent to the
first side portion of the display panel and a fourth portion
located adjacent to the second side portion of the display
panel, the first power supply voltage being applied to the
third portion of the third extension, and
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wherein the second extension of the first power supply

voltage line includes a fifth portion connected to the

second portion of the first extension and a sixth portion
connected to the fourth portion of the third extension, the

second extension being located adjacent to the second 5

side portion of the display device.

14. The display device of claim 13, further comprising:

a separation region interposed between the first extension

and the third extension such that the first extension and

the third extension are separated from one another, 10

wherein the separation region includes:

a first end located adjacent to the first side portion of the
display panel, the first end of the separation region
being opened in the third direction; and

asecond end located adjacent to the second side portion 15
of the display panel, the second end of the separation
region being closed in the first direction by the second
extension.

15. The display device of claim 14, wherein the separation

region has at least one of a line-shaped opening, a bar-shaped 20
opening, or a curve-shaped opening.

16. The display device of claim 13, wherein the first power

supply voltage is applied to the pixels via the first extension in
the third direction from the second side portion to the first side
portion after the first power supply voltage is transferred via »5
the third extension and the second extension in the first direc-
tion from the first side portion to the second side portion.

17. The display device of claim 13, further comprising:
atransistor disposed between the power supply and the first
power supply voltage line,

32

wherein the transistor directly applies a compensation cur-
rent to the pixels when a voltage drop occurs at the first
power supply voltage line.

18. The display device of claim 13, further comprising:

a resistance disposed between the power supply and the
first power supply voltage line,

wherein a compensation current is applied to the first por-
tion of the first extension via the resistance when a
voltage drop occurs at the first power supply voltage
line.

19. The display device of claim 13, further comprising:

a diode-coupled transistor disposed between the power
supply and the first power supply voltage line,

wherein the diode-coupled transistor applies a compensa-
tion current to the first portion of the first extension.

20. The display device of claim 11, further comprising:

a second power supply voltage line extended along the first
direction, the second power supply voltage line being
connected to the pixels,

wherein the second power supply voltage line includes:

a first end located adjacent to the first side portion of the
display panel, the first end of the second power supply
voltage line being connected to the power supply; and

asecond end located adjacent to the second side portion,
and

wherein the power supply applies a second power supply
voltage to the first end of the second power supply volt-
age line.
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