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(57) ABSTRACT

A method of arranging power-lines between a power supply
circuit and a display panel in an organic light emitting display
device, the method including: substantially symmetrically
arranging first high power-lines between the power supply
circuit and the display panel, the first high power-lines being
configured to concurrently transmit a first high power voltage
to first pixels; substantially symmetrically arranging second
high power-lines outside of the first high power-lines between
the power supply circuit and the display panel, the second
high power-lines being configured to concurrently transmit a
second high power voltage to second pixels; and substantially
symmetrically arranging third high power-lines outside ofthe
second high power-lines between the power supply circuit
and the display panel, the third high power-lines being con-
figured to concurrently transmit a third high power voltage to
third pixels.
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FIG. 2A
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METHOD OF ARRANGING POWER-LINES
FOR AN ORGANIC LIGHT EMITTING
DISPLAY DEVICE, DISPLAY PANEL
MODULE, AND ORGANIC LIGHT EMITTING
DISPLAY DEVICE HAVING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 USC §119
to and the benefit of Korean Patent Applications No. 10-2012-
0100226, filed on Sep. 11, 2012 in the Korean Intellectual
Property Office (KIPO), the contents of which are incorpo-
rated herein in its entirety by reference.

BACKGROUND

[0002] 1.Field

[0003] Example embodiments relate generally to an
organic light emitting display device.

[0004] 2. Description of the Related Art

[0005] Recently, an organic light emitting display device is
widely used as a flat display device as electronic devices are
manufactured to have smaller sizes and to consume less
power. Generally, an organic light emitting display device
implements (i.e., displays) a specific gray level using a volt-
age stored in a storage capacitor of each pixel (i.e., an analog
driving technique for the organic light emitting display
device). However, the analog driving technique may notaccu-
rately implement a desired gray level because the analog
driving technique uses the voltage (i.e., an analog value)
stored in the storage capacitor of each pixel. To overcome
these problems, a digital driving technique for the organic
light emitting display device has been suggested. In detail, the
digital driving technique displays one frame by displaying a
plurality of sub-frames. That is, the digital driving technique
divides one frame into a plurality of sub-frames, differently
sets respective emission times of the sub-frames (e.g., by a
factor of 2), and implements a specific gray level using a sum
of emission times of the sub-frames.

[0006] Typically, in the organic light emitting display
device employing the digital driving technique, because a
driving transistor of each pixel operates in a linear region, the
driving transistor may act as a switching element. Thus, a
current flowing through an organic light emitting diode of
each pixel may be determined based on a voltage between two
ends of the organic light emitting diode (i.e., a high power
voltage ELVDD and a low power voltage ELVSS). For
example, assuming that the low power voltage ELVSS is a
ground voltage, the current may be determined based on the
high power voltage ELVDD. Here, because the digital driving
technique implements the specific gray level using the sum of
the emission times of the sub-frames, the same high power
voltage ELVDD_R (hereinafter, a red color high power volt-
age) should be applied to pixels representing a red color
(hereinafter, red color pixels), the same high power voltage
ELVDD_B (hereinafter, a blue color high power voltage)
should be applied to pixels representing a blue color (herein-
after, blue color pixels), and the same high power voltage
ELVDD_G (hereinafter, a green color high power voltage)
should be applied to pixels representing a green color (here-
inafter, green color pixels).

[0007] However, in the organic light emitting display
device employing conventional digital driving techniques, an
asymmetric voltage drop (i.e., IR-drop) may occur when the
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red color high power voltage ELVDD_R, the blue color high
power voltage ELVDD_B, and the green color high power
voltage ELVDD_G are transmitted from a power supply cir-
cuit to a display panel because an arrangement of power-lines
for transmitting the red color high power voltage ELVDD_R,
the blue color high power voltage ELVDD_B, and the green
color high power voltage ELVDD_G from the power supply
circuit to the display panel is complicated (i.e., complicatedly
designed). Thus, depending on the location of the pixels (e.g.,
left location and right location) on the display panel, the red
color pixels may receive different red color high power volt-
ages ELVDD_R, the blue color pixels may receive different
blue color high power voltages ELVDD_B, and the green
color pixels may receive different green color high power
voltages ELVDD_G. As a result, a display panel employing
conventional digital driving techniques may display an image
having a non-uniform luminance.

SUMMARY

[0008] Some example embodiments provide a method of
arranging power-lines capable of preventing (or reducing the
occurrence of) an asymmetric voltage drop (i.e., IR-drop)
when a red color high power voltage, a blue color high power
voltage, and a green color high power voltage are transmitted
from a power supply circuit to a display panel via power-lines
in an organic light emitting display device.

[0009] Some example embodiments provide a display
panel module capable of increasing a luminance uniformity
(i.e., achieving a high luminance uniformity) by preventing
an asymmetric voltage drop when a red color high power
voltage, a blue color high power voltage, and a green color
high power voltage are transmitted from a power supply
circuit to a display panel via power-lines in an organic light
emitting display device.

[0010] Some example embodiments provide an organic
light emitting display device having the display panel module
capable of outputting (i.e., displaying) a high-quality image.
[0011] According to some example embodiments, pro-
vided is a method of arranging power-lines between a power
supply circuit and a display panel in an organic light emitting
display device, the method including: substantially sym-
metrically arranging first high power-lines between the power
supply circuit and the display panel, the first high power-lines
being configured to concurrently transmit a first high power
voltage to first pixels; substantially symmetrically arranging
second high power-lines outside of the first high power-lines
between the power supply circuit and the display panel, the
second high power-lines being configured to concurrently
transmit a second high power voltage to second pixels; and
substantially symmetrically arranging third high power-lines
outside of the second high power-lines between the power
supply circuit and the display panel, the third high power-
lines being configured to concurrently transmit a third high
power voltage to third pixels.

[0012] In example embodiments, the method may further
include substantially symmetrically arranging low power-
lines between the power supply circuit and the display panel,
the low power-lines being configured to concurrently trans-
mit a low power voltage to the first through third pixels.
[0013] In example embodiments, the low power-lines may
be arranged inside of the first high power-lines.

[0014] Inexample embodiments, the low power-lines may
be arranged outside of the third high power-lines.
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[0015] Inexampleembodiments, the first pixels, the second
pixels, and the third pixels may correspond to blue color
pixels configured to emit a blue color light, green color pixels
configured to emit a green color light, and red color pixels
configured to emit a red color light, respectively.

[0016] In example embodiments, the first high power volt-
age, the second high power voltage, and the third high power
voltage may be different from each other.

[0017] According to some example embodiments, a dis-
play panel module may include a display panel having first
pixels, second pixels, and third pixels, at least one data driv-
ing integrated circuit configured to provide a data signal for
the first through third pixels to the display panel, at least one
scan driving integrated circuit configured to provide a scan
signal for the first through third pixels to the display panel,
and at least one power supply circuit configured to provide a
low power voltage, a first high power voltage, a second high
power voltage, and a third high power voltage for the first
through third pixels, respectively, to the display panel, the
first high power voltage, the second high power voltage, and
the third high power voltage being different from each other.
Here, first high power-lines for transmitting the first high
power voltage, second high power-lines for transmitting the
second high power voltage, and third high power-lines for
transmitting the third high power voltage may be substan-
tially symmetrically arranged between the power supply cir-
cuit and the display panel.

[0018] Inexampleembodiments, low power-lines fortrans-
mitting the low power voltage may be substantially sym-
metrically arranged between the power supply circuit and the
display panel.

[0019] In example embodiments, the second high power-
lines may be arranged outside of the first high power-lines,
and the third high power-lines may be arranged outside of the
second high power-lines.

[0020] Inexample embodiments, the low power-lines may
be arranged inside of the first high power-lines.

[0021] Inexample embodiments, the low power-lines may
be arranged outside of the third high power-lines.

[0022] Inexampleembodiments, the first pixels, the second
pixels, and the third pixels may correspond to blue color
pixels configured to emit a blue color light, green color pixels
configured to emit a green color light, and red color pixels
configured to emit a red color light, respectively.

[0023] In example embodiments, the data driving inte-
grated circuit, the scan driving integrated circuit, and the
power supply circuit may be coupled to the display panel by
a chip-on flexible printed circuit, a chip-on glass, or a flexible
printed circuit.

[0024] According to some example embodiments, an
organic light emitting display device may include a display
panel having first pixels, second pixels, and third pixels, a
data driving unit having at least one data driving integrated
circuit configured to provide a data signal for the first through
third pixels to the display panel, a scan driving unit having at
least one scan driving integrated circuit configured to provide
a scan signal for the first through third pixels to the display
panel, a power supply unit having at least one power supply
circuit configured to provide a low power voltage, a first high
power voltage, a second high power voltage, and a third high
power voltage for the first through third pixels to the display
panel, the first high power voltage, the second high power
voltage, and the third high power voltage being different from
each other, and a timing control unit configured to control the
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data driving unit, the scan driving unit, and the power supply
unit. Here, first high power-lines for transmitting the first high
power voltage, second high power-lines for transmitting the
second high power voltage, and third high power-lines for
transmitting the third high power voltage may be substan-
tially symmetrically arranged between the power supply cir-
cuit and the display panel.

[0025] Inexampleembodiments,low power-lines fortrans-
mitting the low power voltage may be substantially sym-
metrically arranged between the power supply circuit and the
display panel.

[0026] In example embodiments, the second high power-
lines may be arranged outside of the first high power-lines,
and the third high power-lines may be arranged outside of the
second high power-lines.

[0027] Inexample embodiments, the low power-lines may
be arranged inside of the first high power-lines.

[0028] Inexample embodiments, the low power-lines may
be arranged outside of the third high power-lines.

[0029] Inexampleembodiments, the first pixels, the second
pixels, and the third pixels may correspond to blue color
pixels configured to emit a blue color light, green color pixels
configured to emit a green color light, and red color pixels
configured to emit a red color light, respectively.

[0030] In example embodiments, the data driving inte-
grated circuit, the scan driving integrated circuit, and the
power supply circuit may be coupled to the display panel by
a chip-on flexible printed circuit, a chip-on glass, or a flexible
printed circuit.

[0031] Therefore, a method of arranging power-lines
according to example embodiments may prevent (or substan-
tially prevent) an asymmetric voltage drop (i.e., IR-drop)
when a red color high power voltage, a blue color high power
voltage, and a green color high power voltage are transmitted
from a power supply circuit to a display panel via power-lines
in an organic light emitting display device by substantially
symmetrically arranging the power-lines for transmitting the
red color high power voltage, the blue color high power
voltage, and the green color high power voltage from the
power supply circuit to the display panel.

[0032] In addition, a display panel module according to
example embodiments may transmit a red color high power
voltage, a blue color high power voltage, and a green color
high power voltage from a power supply circuit to a display
panel via power-lines that are substantially symmetrically
arranged. As a result, the display panel module may increase
a luminance uniformity (i.e., achieve a high luminance uni-
formity) by preventing (or substantially preventing) an asym-
metric voltage drop when the red color high power voltage,
the blue color high power voltage, and the green color high
power voltage are transmitted from the power supply circuit
to the display panel.

[0033] Further, an organic light emitting display device
having the display panel module according to example
embodiments may output (i.e., display) a high-quality image.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] Illustrative, non-limiting example embodiments
will be more clearly understood from the following detailed
description taken in conjunction with the accompanying
drawings.

[0035] FIG. 1isaflow chart illustrating a method of arrang-
ing power-lines for an organic light emitting display device
according to example embodiments.
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[0036] FIG. 2A is a diagram illustrating an example in
which power-lines are symmetrically arranged between a
power supply circuit and a display panel by the method of
FIG. 1.

[0037] FIG. 2B is a diagram illustrating another example in
which power-lines are symmetrically arranged between a
power supply circuit and a display panel by the method of
FIG. 1.

[0038] FIG.3isa diagram illustrating a display panel mod-
ule that is designed by the method of FIG. 1.

[0039] FIG. 4 is a diagram illustrating one region of a
display panel module that is designed by the method of FIG.
1

[0040] FIG.5is a diagram illustrating an example in which
power-lines are arranged between a power supply circuit and
a display panel in an organic light emitting display device
employing conventional digital driving techniques.

[0041] FIG. 6 is a diagram illustrating an asymmetric volt-
age drop that is caused by an arrangement of power-lines of
FIG. 5.

[0042] FIG.7is a diagram illustrating an example in which
power-lines are arranged between a power supply circuit and
a display panel in an organic light emitting display device by
the method of FIG. 1.

[0043] FIG. 8is a diagram illustrating a symmetric voltage
drop that is caused by an arrangement of power-lines of FIG.
7.

[0044] FIG. 9 is a block diagram illustrating an organic
light emitting display device according to example embodi-
ments.

[0045] FIG. 10 is a block diagram illustrating an electronic
device having an organic light emitting display device of FIG.
9.

DETAILED DESCRIPTION OF EMBODIMENTS

[0046] Various example embodiments will be described
more fully hereinafter with reference to the accompanying
drawings, in which some example embodiments are shown.
The present inventive concept may, however, be embodied in
many different forms and should not be construed as limited
to the example embodiments set forth herein. Rather, these
example embodiments are provided so that this disclosure
will be thorough and complete, and will fully convey the
scope of the present inventive concept to those skilled in the
art. In the drawings, the sizes and relative sizes of layers and
regions may be exaggerated for clarity. Like numerals refer to
like elements throughout.

[0047] It will be understood that, although the terms first,
second, third etc. may be used herein to describe various
elements, these elements should not be limited by these
terms. These terms are used to distinguish one element from
another. Thus, a first element discussed below could be
termed a second element without departing from the teach-
ings of the present inventive concept. As used herein, the term
“and/or” includes any and all combinations of one or more of
the associated listed items.

[0048] It will be understood that when an element is
referred to as being “connected” or “coupled” to another
element, it can be directly connected or coupled to the other
element or intervening elements may be present. In contrast,
when an element is referred to as being “directly connected”
or “directly coupled” to another element, there are no inter-
vening elements present. Other words used to describe the
relationship between elements should be interpreted in a like
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fashion (e.g., “between” versus “directly between,
cent” versus “directly adjacent,” etc.).

[0049] The terminology used herein is for the purpose of
describing particular example embodiments only and is not
intended to be limiting of the present inventive concept. As
used herein, the singular forms “a” “an” and “the” are
intended to include the plural forms as well, unless the con-
text clearly indicates otherwise. It will be further understood
that the terms “comprises” and/or “comprising,” when used in
this specification, specify the presence of stated features,
integers, steps, operations, elements, and/or components, but
do not preclude the presence or addition of one or more other
features, integers, steps, operations, elements, components,
and/or groups thereof.

[0050] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this inventive concept belongs. It will be further under-
stood that terms, such as those defined in commonly used
dictionaries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

[0051] FIG. 1isaflow chart illustrating a method of arrang-
ing power-lines for an organic light emitting display device
according to example embodiments. FIG. 2A is a diagram
illustrating an example in which power-lines are symmetri-
cally arranged between a power supply circuit and a display
panel by a method of FIG. 1. FIG. 2B is a diagram illustrating
another example in which power-lines are symmetrically
arranged between a power supply circuit and a display panel
by a method of FIG. 1.

[0052] Referring to FIGS.1,2A, and 2B, when arranging a
plurality of power-lines between a power supply circuitand a
display panel in an organic light emitting display device, the
method of FIG. 1 may include symmetrically (or substantially
symmetrically) arranging a plurality of first high power-lines
ELVDD_L1 between a display panel and a power supply
circuit, the first high power lines ELVDD_1 being configured
to concurrently (e.g., simultaneously or substantially simul-
taneously) transmit or supply a first high power voltage to a
plurality of first pixels (Step S120).

[0053] The method of FIG. 1 may further include sym-
metrically (or substantially symmetrically) arranging a plu-
rality of second high power-lines ELVDD_L.2 between a dis-
play panel and a power supply circuit, with the second high
power lines ELVDD_L2 being configured to concurrently
(e.g., simultaneously or substantially simultaneously) trans-
mit or supply a second high power voltage to a plurality of
second pixels outside of the first high power-lines ELVDD_
L1 (Step S140).

[0054] The method of FIG. 1 may further include sym-
metrically (or substantially symmetrically) arranging a plu-
rality of third high power-lines ELVDD_L3 between a dis-
play panel and a power supply circuit, with the third high
power lines ELVDD_L3 being configured to concurrently
(e.g., simultaneously or substantially simultaneously) trans-
mit or supply a third high power voltage to a plurality of third
pixels outside of the second high power-lines ELVDD_I.2
(Step S160). For convenience of descriptions, a reference-
line CENTER for symmetrically arranging the first through
third high power-lines ELVDD_L1, ELVDD_L2, and
ELVDD L3 is illustrated in FIGS. 2A and 2B.

adja-
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[0055] 1In an organic light emitting display device employ-
ing conventional digital driving techniques, an arrangement
of power-lines for transmitting a first high power voltage
(e.g., a blue color high power voltage ELVDD_B), a second
high power voltage (e.g., a green color high power voltage
ELVDD_QG), and a third high power voltage (e.g., a red color
high power voltage ELVDD_R) from the power supply cir-
cuit to the display panel is complicated (i.e., complicatedly
designed). For example, because the first high power-lines
ELVDD_L1 for transmitting the first high power voltage, the
second high power-lines ELVDD_L2 for transmitting the
second high power voltage, and the third high power-lines
ELVDD_L3 for transmitting the third high power voltage are
sequentially arranged in the organic light emitting display
device employing the conventional digital driving tech-
niques, slender (i.e., thin, slim) bridge-lines need to be
arranged to extend across the reference-line CENTER in
order to symmetrically transmit the first and third high power
voltages from both regions divided by the reference-line
CENTER to the display panel. Here, an asymmetric voltage
drop may occur when the first through third high power
voltages are transmitted via the slender bridge-lines because
a relatively large current flows through the slender bridge-
lines having a relatively high resistance.

[0056] Thus, in the organic light emitting display device
employing the conventional digital driving techniques,
depending on the location of the pixels (e.g., left location and
right location) on the display panel, first pixels (e.g., red color
pixels) may receive different first high power voltages (e.g.,
red color high power voltages), second pixels (e.g., blue color
pixels) may receive different second high power voltages
(e.g., blue color high power voltages), and third pixels (e.g.,
green color pixels) may receive different third high power
voltages (e.g., green color high power voltages). As a result,
conventional digital driving techniques may cause the display
panel in the organic light emitting display device to display a
non-uniform luminance.

[0057] To overcome these problems, the method of FIG. 1
may include symmetrically (or substantially symmetrically)
arranging the first high power-lines ELVDD_L1 between the
display panel and the power supply circuit, with the first high
power lines ELVDD_L1 being configured to concurrently
(e.g., simultaneously or substantially simultaneously) trans-
mitor supply the first high power voltage to a plurality of first
pixels (Step S120). As illustrated in FIGS. 2A and 2B, the first
high power-lines ELVDD_L1 may be symmetrically (or sub-
stantially symmetrically) arranged with respect to the refer-
ence-line

[0058] CENTER. For example, the first pixels may corre-
spond to the blue color pixels representing a blue color, the
green color pixels representing a green color, or the red color
pixels representing a red color. Assuming that the first pixels
correspond to the blue color pixels, the first high power volt-
age (e.g., the blue color high power voltage ELVDD_B) may
be transmitted or supplied via the first high power-lines
ELVDD_L1.

[0059] Inaddition, the method of FIG. 1 may include sym-
metrically (or substantially symmetrically) arranging the sec-
ond high power-lines ELVDD_L.2 between the display panel
and the power supply circuit, with the second high power
lines ELVDD_L2 being configured to concurrently (e.g.,
simultaneously or substantially simultaneously) transmit or
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supply the second high power voltage to a plurality of second
pixels outside of the first high power-lines ELVDD_L.1 (Step
S140).

[0060] As illustrated in FIGS. 2A and 2B, the second high
power-lines ELVDD_I .2 may also be symmetrically arranged
with respect to the reference-line CENTER, and the second
high power-lines ELVDD_L2 may be arranged outside of the
first high power-lines ELVDD_L1. For example, the second
pixels may correspond to the blue color pixels, the green color
pixels, or the red color pixels. Assuming that the second
pixels correspond to the green color pixels, the second high
power voltage (e.g., the green color high power voltage
ELVDD_G) may be transmitted via the second high power-
lines ELVDD_L2.

[0061] Further, the method of FIG. 1 may include sym-
metrically (or substantially symmetrically) arranging the
third high power-lines ELVDD_L3 between a display panel
and a power supply circuit, the third high power-lines
ELVDD_L3 being configured to concurrently (e.g., simulta-
neously or substantially simultaneously) transmit or supply
the third high power voltage to the third pixels outside of the
second high power-lines ELVDD_L2 (Step $160). As illus-
trated in FIGS. 2A and 2B, the third high power-lines
ELVDD_L3 may also be symmetrically arranged with
respect to the reference-line CENTER, and the third high
power-lines ELVDD_L3 may be arranged outside of the sec-
ond high power-lines ELVDD_L.2. For example, the third
pixels may correspond to the blue color pixels, the green color
pixels, or the red color pixels. Assuming that the third pixels
correspond to the red color pixels, the third high power volt-
age (e.g., the red color high power voltage ELVDD_R) may
be transmitted via the third high power-lines ELVDD_L3.
[0062] Inexampleembodiments, the method of FIG. 1 may
also include symmetrically (or substantially symmetrically)
arranging low power-lines ELVSS_[. between a display panel
and a power supply circuit, the low power-lines ELVSS_L
being configured to concurrently (e.g., simultaneously or
substantially simultaneously) transmit a low power voltage
ELVSS to the first through third pixels. In one example
embodiment, as illustrated in FIG. 24, the low power-lines
ELVSS_L may be arranged outside of the third high power-
lines ELVDD_L3. In another example embodiment, as illus-
trated in FIG. 2B, the low power-lines ELVSS_L may be
arranged inside of the first high power-lines ELVDD_L1.
[0063] In an organic light emitting display device employ-
ing a digital driving technique, because a driving transistor of
each pixel operates in a linear region, a current flowing
through an organic light emitting diode of each pixel may be
determined based on a voltage between two ends of the
organic light emitting diode (i.e., a high power voltage
ELVDD and a low power voltage ELVSS). For example,
assuming that the low power voltage ELVSS is a ground
voltage, the current may be determined based on the high
power voltage ELVDD. Hence, the first high power voltage
supplied to the first pixels, the second high power voltage
supplied to the second pixels, and the third high power volt-
age supplied to the third pixels may be different from each
other. For example, when the same high power voltage is
supplied, a luminance of the red color pixels may be lower
than a luminance of the green color pixels, and the luminance
of the green color pixels may be lower than a luminance of the
blue color pixels. Thus, the red color high power voltage
ELVDD_R supplied to the red color pixels may be greater
than the green color high power voltage ELVDD_G supplied
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to the green color pixels, and the green color high power
voltage ELVDD_G supplied to the green color pixels may be
greater than the blue color high power voltage ELVDD_B
supplied to the blue color pixels. The first through third high
power voltages may be variously determined according to
required conditions for the organic light emitting display
device. The low power voltage ELVSS supplied to the first
through third pixels may be a ground voltage. However, the
low power voltage ELVSS supplied to the first through third
pixels is not limited thereto.

[0064] As described above, the method of FIG. 1 may pre-
vent or substantially prevent an asymmetric voltage drop
when the first through third high power voltages are transmit-
ted from the power supply circuit to the display panel by
symmetrically arranging the first through third high power-
lines ELVDD_L1, ELVDD_1.2, and ELVDD_L3 for trans-
mitting the first through third high power voltage, respec-
tively, from the power supply circuit to the display panel in the
organic light emitting display device.

[0065] Although not illustrated in FIGS. 2A and 2B, the
first through third high power voltages may be transmitted to
the first through third pixels, respectively, via internal power-
lines of the display panel after the first through third high
power voltages are transmitted to the display panel via the
first through third high power-lines ELVDD_L1, ELVDD_
L2, and ELVDD_L3, respectively. In addition, as not illus-
tratedin FIGS. 2A and 2B, the low power voltage ELVSS may
be concurrently (e.g. simultaneously or substantially simul-
taneously) applied to a cathode of respective organic light
emitting diodes of the first through third pixels after the low
power voltage ELVSS is transmitted to the display panel via
the low power-lines ELVSS_L. Exemplary arrangements of
the first through third high power-lines ELVDD_L1,
ELVDD_I2, and ELVDD_L3 and the low power-lines
ELVSS_L between the power supply circuit and the display
panel will be described with reference to FIGS. 7 and 8.
[0066] FIG.3isa diagram illustrating a display panel mod-
ule that is designed according to the method of FIG. 1. FIG. 4
1s a diagram illustrating one region of a display panel module
that is designed according to the method of FIG. 1.

[0067] Referring to FIGS. 3 and 4, the display module 100
may include a display panel 120, at least one power supply
circuit 140, at least one data driving integrated circuit (IC)
160, and at least one scan driving integrated circuit (IC) 180.
In one example embodiment, the power supply circuit 140,
the data driving IC 160, and the scan driving IC 180 may be
coupled to the display panel 120 by a chip-on flexible printed
circuit (COF), a chip-on glass (COG), a flexible printed cit-
cuit (FPC), etc.

[0068] The display panel 120 may include first pixels that
are configured to concurrently (e.g., simultaneously or sub-
stantially simultaneously) receive a first high power voltage,
second pixels that are configured to concurrently (e.g., simul-
taneously or substantially simultaneously) receive a second
high power voltage, and third pixels that are configured to
concurrently (e.g., simultaneously or substantially simulta-
neously) receive a third high power voltage. Here, the first
through third pixels may also be configured to concurrently
(e.g., simultaneously or substantially simultaneously) receive
a low power voltage. Thus, a current flowing through respec-
tive organic light emitting diodes of the first pixels may be
determined based on the first high power voltage and the low
power voltage, a current flowing through respective organic
light emitting diodes of the second pixels may be determined
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based on the second high power voltage and the low power
voltage, and a current flowing through respective organic
light emitting diodes of the third pixels may be determined
based on the third high power voltage and the low power
voltage.

[0069] As described above, a digital driving technique for
an organic light emitting display device divides one frame
into a plurality of sub-frames, differently sets respective
emission times of the sub-frames (e.g., by a factor of 2), and
implements a specific gray level using a sum of emission
times of the sub-frames. Hence, it should be understood that
the first high power voltage supplied to the first pixels, the
second high power voltage supplied to the second pixels, and
the third high power voltage supplied to the third pixels are
not changed (i.e., not adjusted) for respective pixels. In
example embodiments, the first pixels, the second pixels, and
the third pixels may correspond to blue color pixels repre-
senting a blue color, green color pixels representing a green
color, and red color pixels representing a red color. For
example, the first pixels may correspond to the blue color
pixels, the second pixels may correspond to the green color
pixels, and the third pixels may correspond to the red color
pixels.

[0070] The power supply circuit 140 may supply the first
through third high power voltages and the low power voltage
to the display panel 120. Here, the first high power voltage for
the first pixels, the second high power voltage for the second
pixels, and the third high power voltages for the third pixels
may be different from each other. For example, when the
same high power voltage is supplied, a luminance of the red
color pixels, a luminance of the green color pixels, and a
luminance of the blue color pixels may be different from each
other. For example, the luminance of the red color pixels may
be lower than the luminance of the green color pixels, and the
luminance of the green color pixels may be lower than the
luminance of the blue color pixels. Thus, the power supply
circuit 140 may supply the red color high power voltage
ELVDD_R to the red color pixels, may supply the green color
high power voltage ELVDD_G to the green color pixels, and
may supply the blue color high power voltage ELVDD_B to
the blue color pixels. Here, the red color high power voltage
ELVDD_R may be greater than the green color high power
voltage ELVDD_G, and the green color high power voltage
BELVDD_G may be greater than the blue color high power
voltage ELVDD_B.

[0071] The first through third high power voltages may be
variously determined according to required conditions for the
organic light emitting display device. Meanwhile, the first
high power-lines for transmitting the first high power voltage
may be symmetrically arranged between the power supply
circuit 140 and the display panel 120, the second high power-
lines for transmitting the second high power voltage may be
symmetrically arranged between the power supply circuit
140 and the display panel 120, and the third high power-lines
for transmitting the third high power voltage may be sym-
metrically arranged between the power supply circuit 140 and
the display panel 120.

[0072] In detail, the second high power-lines may be sym-
metrically arranged outside of the first high power-lines
between the power supply circuit 140 and the display panel
120. Similarly, the third high power-lines may be symmetri-
cally arranged outside of the second high power-lines
between the power supply circuit 140 and the display panel
120. In addition, the low power-lines may be symmetrically
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arranged between the power supply circuit 140 and the dis-
play panel 120. In one example embodiment, the low powet-
lines may be arranged inside of the first high power-lines
between the power supply circuit 140 and the display panel.
In another example embodiment, the low power-lines may be
arranged outside of the third high power-lines between the
power supply circuit 140 and the display panel. Because these
are described in reference to FIGS. 2A and 2B, duplicated
descriptions will be omitted. The data driving IC 160 may
provide a data signal for the first through third pixels to the
display panel 120. The scan driving IC 180 may provide a
scan signal for the first through third pixels to the display
panel 120. Therefore, the display panel 120 may display an
image based on the first through third high power voltage and
the low power voltage provided from the power supply circuit
140, the data signal provided from the data driving IC 160,
and the scan signal provided from the scan driving IC 180.
[0073] Itisillustrated in FIG. 3 that the display panel mod-
ule 100 includes a plurality of power supply circuits 140 at a
left side, a right side, an upper side, and a lower side of the
display panel 120, a plurality of data driving ICs 160 at the
lower side of the display panel 120, and a plurality of scan
driving ICs 180 at the left side and the right side of the display
panel 120. However, a structure of the display panel module
100 is not limited thereto. For example, a location of the
power supply circuits 140 and a quantity of the power supply
circuits 140 may be variously changed according to required
conditions for the display panel module 100, a location of the
data driving ICs 160 and a quantity of the data driving ICs 160
may be variously changed according to required conditions
for the display panel module 100, and a location of the scan
driving ICs 180 and a quantity of the scan driving 1Cs 180
may be variously changed according to required conditions
for the display panel module 100. In addition, FIG. 4 shows
one region MA of the display panel module 120. As illus-
trated in FIG. 4, the power supply circuit 140 may be located
between the data driving ICs 160.

[0074] 1In conclusion, embodiments of the present inven-
tion may include symmetrically arranging the power-lines
between the display panel 120 and the power supply circuits
140 (e.g., the power supply circuits 140 at the left side of the
display panel 120, the power supply circuits 140 at the right
side of the display panel 120, the power supply circuits 140 at
the upper side of the display panel 120, and the power supply
circuits 140 at the lower side of the display panel 120).
[0075] FIG.5is a diagram illustrating an example in which
power-lines are arranged between a power supply circuit and
a display panel in an organic light emitting display device
employing conventional digital driving techniques. FIG. 6 is
a diagram illustrating an asymmetric voltage drop that is
caused by an arrangement of power-lines of FIG. 5.

[0076] Referring to FIGS. 5 and 6, power-lines may be
complicatedly designed (i.e., arranged) between a power sup-
ply circuit and a display panel in an organic light emitting
display device employing conventional digital driving tech-
niques. As a result, an asymmetric voltage drop may be
caused by a complicate arrangement of the power-lines. In
other words, as illustrated in FIG. 5, because red color high
power-lines for transmitting the red color high power voltage
ELVDD_R, blue color high power-lines for transmitting the
blue color high power voltage ELVDD_B, and green color
high power-lines for transmitting the green color high power
voltage ELVDD_G are sequentially arranged in the organic
light emitting display device employing the conventional
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digital driving techniques, slender bridge-lines BRL1 and
BRL2 may need to be arranged across a reference-line in
order to symmetrically transmit the red color high power
voltage ELVDD_R, the blue color high power voltage
ELVDD_B, and the green color high power voltage
ELVDD_G to the display panel. However, as illustrated in
FIG. 6, an asymmetric voltage drop may occur when some
high power voltages (e.g., the red color high power voltage
ELVDD_R and the green color high power voltage
ELVDD_G in FIG. §) are transmitted via the slender bridge-
lines BRL1 and BRI.2 because a relatively large current flows
through the slender bridge-lines BRL1 and BRL2, which
have a relatively high resistance. As a result, display panels in
organic light emitting display devices employing conven-
tional digital driving techniques may have pixels or sub-
pixels that emit light with a non-uniform luminance (e.g.,
left-right luminance deviation may occur). Thatis, the display
panels (or the pixels or sub-pixels within the display panels)
may not emit light with a uniform intensity.

[0077] FIG. 7is a diagram illustrating an example in which
power-lines are arranged between a power supply circuit and
a display panel in an organic light emitting display device by
amethod according to F1G. 1. FIG. 8 is a diagram illustrating
a symmetric voltage drop that is caused by an arrangement of
power-lines of FIG. 7.

[0078] Referring to FIGS. 7 and 8, an asymmetric voltage
drop may be prevented (or substantially prevented) because
the power-lines are symmetrically (or substantially sym-
metrically) arranged between the power supply circuit and the
display panel in the organic light emitting display device by
the method according to FIG. 1. That is, as illustrated in FIG.
7, blue color high power-lines for transmitting a blue color
high power voltage ELVDD_B, green color high power-lines
for transmitting a green color high power voltage ELVDD_G,
and red color high power-lines for transmitting a red color
high power voltage ELVDD_R may be symmetrically
arranged in the organic light emitting display device. Specifi-
cally, the green color high power-lines may be arranged out-
side of the blue color high power-lines between the power
supply circuit and the display panel, and the red color high
power-lines are arranged outside of the green color high
power-lines between the power supply circuit and the display
panel.

[0079] Although it is illustrated in FIG. 7 that low power-
lines for transmitting a low power voltage ELVSS from the
power supply circuit to the display panel are arranged outside
of the red color high power-lines, the low power-lines may be
arranged inside of the blue color high power-lines. As a result,
as illustrated in FIG. 8, the organic light emitting display
device may not need slender bridge-lines for transmitting the
red color high power voltage ELVDD_R, the blue color high
power voltage ELVDD_B, and the green color high power
voltage ELVDD_G from the power supply circuit to the dis-
play panel. On this basis, the organic light emitting display
device may increase a luminance uniformity (i.e., may
achieve a high luminance uniformity) by preventing the
asymmetric voltage drop when the red color high power volt-
age ELVDD_R, the blue color high power voltage ELVDD_
B, and the green color high power voltage ELVDD_G are
transmitted from the power supply circuit to the display
panel.

[0080] FIG. 9 is a block diagram illustrating an organic
light emitting display device according to example embodi-
ments.
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[0081] Referring to FIG. 9, the organic light emitting dis-
play device 200 may include a display panel 210, a scan
driving unit 220, a data driving unit 230, a power supply unit
240, and a timing control unit 250.

[0082] The display panel 210 may include first pixels that
concurrently (e.g., simultaneously or substantially simulta-
neously) receive a first high power voltage ELVDD_B, sec-
ond pixels that concurrently (e.g., simultaneously or substan-
tially simultaneously) receive a second high power voltage
ELVDD_G, and third pixels that concurrently (e.g., simulta-
neously or substantially simultaneously) receive a third high
power voltage ELVDD_R. Additionally, the first through
third pixels may concurrently (e.g., simultaneously or sub-
stantially simultaneously) receive a low power voltage
ELVSS. Thus, a current flowing through respective organic
light emitting diodes of the first pixels may be determined
based on the first high power voltage ELVDD_B and the low
power voltage ELVSS, a current flowing through respective
organic light emitting diodes of the second pixels may be
determined based on the second high power voltage
ELVDD_G and the low power voltage ELVSS, and a current
flowing through respective organic light emitting diodes of
the third pixels may be determined based on the third high
power voltage ELVDD_R and the low power voltage ELVSS.

[0083] A digital driving technique for the organic light
emitting display device 200 divides one frame into a plurality
of sub-frames, differently sets respective emission times of
the sub-frames (e.g., by a factor of 2), and implements a
specific gray level using a sum of emission times of the
sub-frames. Hence, it should be understood that the first high
power voltage ELVDD_B supplied to the first pixels, the
second high power voltage ELVDD_G supplied to the second
pixels, and the third high power voltage ELVDD_R supplied
to the third pixels are not changed (i.e., not adjusted) for
respective pixels. In example embodiments, the first pixels,
the second pixels, and the third pixels may correspond to blue
color pixels representing or emitting a blue color, green color
pixels representing or emitting a green color, and red color
pixels representing or emitting a red color. For example, the
first pixels may correspond to the blue color pixels, the second
pixels may correspond to the green color pixels, and the third
pixels may correspond to the red color pixels.

[0084] The scan driving unit 220 may provide a scan signal
to the display panel 210 via a plurality of scan-lines SLL1
through SLn. The scan driving unit 220 may include at least
one scandriving integrated circuit (IC). Here, the scan driving
1C may be located near at least one side of the display panel
210. In addition, the scan driving IC may be coupled to the
display panel 210 by a chip-on flexible printed circuit (COF),
a chip-on glass (COG), a flexible printed circuit (FPC), etc.
The data driving unit 230 may provide a data signal to the
display panel 210 via a plurality of data-lines DL1 through
DLm. The data driving unit 230 may include at least one data
driving integrated circuit (IC). Here, the data driving IC may
be located near at least one side of the display panel 210. In
addition, the data driving IC may be coupled to the display
panel 210 by a chip-on flexible printed circuit (COF), a chip-
on glass (COG), a flexible printed circuit (FPC), etc. The
power supply unit 240 may provide the first through third
high power voltages ELVDD_B, ELVDD_G, and ELVDD_R
and the low power voltage ELVSS to the display panel 210.
The power supply unit 240 may include at least one power
supply circuit. Here, the first high power voltage ELVDD_B
supplied to the first pixels, the second high power voltage
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BLVDD_G supplied to the second pixels, and the third high
power voltage ELVDD_R supplied to the third pixels may be
different from each other. In addition, the low power voltage
ELVSS may be a ground voltage. The timing control unit 250
may generate a plurality of control signals CTL1, CTL2, and
CTL3, and may provide the control signals CTL1, CTL2, and
CTL3 to the scan driving unit 220, the data driving unit 230,
and the power supply unit 240 to control the scan driving unit
220, the data driving unit 230, and the power supply unit 240.
[0085] The power supply circuit of the power supply unit
240 may be located near at least one side of the display panel
210. Here, the power-lines for transmitting the first through
third high power voltages ELVDD_B, ELVDD_G, and
ELVDD_R from the power supply circuit of the power supply
unit 240 to the display panel 210 may be symmetrically
arranged. That is, the first high power-lines for transmitting
the first high power voltage ELVDD_B from the power sup-
ply circuit of the power supply unit 240 to the display panel
210 may be symmetrically arranged, the second high power-
lines for transmitting the second high power voltage
ELVDD_G from the power supply circuit of the power supply
unit 240 to the display panel 210 may be symmetrically
arranged, and the third high power-lines for transmitting the
third high power voltage ELVDD_R from the power supply
circuit of the power supply unit 240 to the display panel 210
may be symmetrically arranged. Specifically, the second high
power-lines may be arranged outside of the first high power-
lines between the power supply circuit of the power supply
unit 240 and the display panel 210, and the third high power-
lines may be arranged outside of the second high power-lines
between the power supply circuitof the power supply unit 240
and the display panel 210. In addition, the low power-lines
may be symmetrically arranged between the power supply
circuit of the power supply unit 240 and the display panel 210.
In one example embodiment, the low power-lines may be
arranged inside of the first high power-lines between the
power supply circuit of the power supply unit 240 and the
display panel 210. In another example embodiment, the low
power-lines may be arranged outside of the third high power-
lines between the power supply circuit of the power supply
unit 240 and the display panel 210. Because these are
described above, duplicated descriptions will be omitted.
[0086] FIG. 10 is a block diagram illustrating an electronic
device having an organic light emitting display device of FIG.
9.

[0087] Referring to FIG. 10, the electronic device 300 may
include a processor 310, a memory device 320, a storage
device 330, an input/output (I/O) device 340, a power supply
350, and an organic light emitting display device 360. Here,
the organic light emitting display device 360 may correspond
to the organic light emitting display device 200 of FIG. 9. In
addition, the electronic device 300 may further include a
plurality of ports for communicating a video card, a sound
card, a memory card, a universal serial bus (USB) device,
other electronic devices, etc.

[0088] The processor 310 may perform various computing
functions. The processor 310 may be a microprocessor, a
central processing unit (CPU), etc. The processor 310 may be
coupled to other components via an address bus, a control
bus, a data bus, etc. Further, the processor 310 may be coupled
to an extended bus such as a peripheral component intercon-
nection (PCI) bus. The memory device 320 may store data for
operations of the electronic device 300. For example, the
memory device 320 may include at least one non-volatile
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memory device such as an erasable programmable read-only
memory (EPROM) device, an electrically erasable program-
mable read-only memory (EEPROM) device, a flash memory
device, a phase change random access memory (PRAM)
device, a resistance random access memory (RRAM) device,
a nano floating gate memory (NFGM) device, a polymer
random access memory (PoORAM) device, a magnetic random
access memory (MRAM) device, a ferroelectric random
access memory (FRAM) device, etc., and/or at least one
volatile memory device such as a dynamic random access
memory (DRAM) device, a static random access memory
(SRAM) device, a mobile DRAM device, etc. The storage
device 330 may be a solid state drive (SSD) device, a hard
disk drive (HDD) device, a CD-ROM device, etc.

[0089] The I/O device 340 may be an input device such as
a keyboard, a keypad, a touchpad, a touch-screen, a mouse,
etc., and an output device such as a printer, a speaker, etc. In
some example embodiments, the organic light emitting dis-
play device 360 may be included in the I/O device 340. The
power supply 350 may provide a power for operations of the
electronic device 300. The organic light emitting display
device 360 may communicate with other components via the
buses or other communication links. In one example embodi-
ment, the organic light emitting display device 360 may
employ a digital driving technique (i.e., may operate based on
a digital driving technique). The organic light emitting dis-
play device 360 may include a display panel, a scan driving
unit, a data driving unit, a power supply unit, a timing control
unit, ete. Here, power-lines for transmitting a first high power
voltage (e.g., a blue color high power voltage ELVDD_B), a
second high power voltage (e.g., a green color high power
voltage ELVDD_G), and a third high power voltage (e.g., a
red color high power voltage ELVDD_R) from the power
supply unit (i.e., at least one power supply circuit included in
the power supply unit) to the display panel are symmetrically
(or substantially symmetrically) arranged. As a result, the
organic light emitting display device 360 may prevent (or
substantially prevent) an asymmetric voltage drop when the
blue color high power voltage ELVDD_B, the green color
high power voltage ELVDD_G, and the red color high power
voltage ELVDD_R are transmitted from the power supply
unit to the display panel. Therefore, the organic light emitting
display device 360 may output (i.e., display) a high-quality
image because a luminance uniformity of the display panel is
greatly improved.

[0090] Embodiments of the present invention may be
applied to an electronic device having an organic light emit-
ting display device. For example, embodiments of the present
invention may be applied to a television, a computer monitor,
a laptop, a digital camera, a cellular phone, a smart phone, a
smart pad, a personal digital assistant (PDA), a portable mul-
timedia player (PMP), a MP3 player, a navigation system, a
game console, a video phone, etc.

[0091] The foregoing is illustrative of example embodi-
ments and is not to be construed as limiting thereof. Although
a few example embodiments have been described, those
skilled in the art will readily appreciate that many modifica-
tions are possible in the example embodiments without mate-
rially departing from the novel teachings and advantages of
the present inventive concept. Accordingly, all such modifi-
cations are intended to be included within the scope of the
present inventive concept as defined in the claims and their
equivalents. Therefore, it is to be understood that the forego-
ing is illustrative of various example embodiments and is not
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to be construed as limited to the specific example embodi-
ments disclosed, and that modifications to the disclosed
example embodiments, as well as other example embodi-
ments, are intended to be included within the scope of the
appended claims and their equivalents.
What is claimed is:
1. A method of arranging power-lines between a power
supply circuit and a display panel in an organic light emitting
display device, the method comprising:
substantially symmetrically arranging first high power-
lines between the power supply circuit and the display
panel, the first high power-lines being configured to
concurrently transmit a first high power voltage to first
pixels;
substantially symmetrically arranging second high power-
lines outside of the first high power-lines between the
power supply circuit and the display panel, the second
high power-lines being configured to concurrently trans-
mit a second high power voltage to second pixels; and

substantially symmetrically arranging third high power-
lines outside of the second high power-lines between the
power supply circuit and the display panel, the third high
power-lines being configured to concurrently transmit a
third high power voltage to third pixels.

2. The method of claim 1, further comprising:

substantially symmetrically arranging low power-lines

between the power supply circuit and the display panel,
the low power-lines being configured to concurrently
transmit a low power voltage to the first through third
pixels.

3. The method of claim 2, wherein the low power-lines are
arranged inside of the first high power-lines.

4. The method of claim 2, wherein the low power-lines are
arranged outside of the third high power-lines.

5. The method of claim 1, wherein the first pixels, the
second pixels, and the third pixels correspond to blue color
pixels configured to emit a blue color light, green color pixels
configured to emit a green color light, and red color pixels
configured to emit a red color light, respectively.

6. The method of claim 5, wherein the first high power
voltage, the second high power voltage, and the third high
power voltage are different from each other.

7. A display panel module comprising:

a display panel having first pixels, second pixels, and third

pixels;

at least one data driving integrated circuit configured to

provide a data signal for the first through third pixels to
the display panel,

at least one scan driving integrated circuit configured to

provide a scan signal for the first through third pixels to
the display panel; and

at least one power supply circuit configured to provide a

low power voltage, a first high power voltage, a second
high power voltage, and a third high power voltage for
the first through third pixels, respectively, to the display
panel, the first high power voltage, the second high
power voltage, and the third high power voltage being
different from each other,

wherein first high power-lines for transmitting the first high

power voltage, second high power-lines for transmitting
the second high power voltage, and third high power-
lines for transmitting the third high power voltage are
substantially symmetrically arranged between the
power supply circuit and the display panel.
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8. The module of claim 7, wherein low power-lines for
transmitting the low power voltage are substantially sym-
metrically arranged between the power supply circuit and the
display panel.

9. The module of claim 8, wherein the second high power-
lines are arranged outside of the first high power-lines, and the
third high power-lines are arranged outside of the second high
power-lines.

10. The module of claim 9, wherein the low power-lines are
arranged inside of the first high power-lines.

11. The module of claim 9, wherein the low power-lines are
arranged outside of the third high power-lines.

12. The module of claim 7, wherein the first pixels, the
second pixels, and the third pixels correspond to blue color
pixels configured to emit a blue color light, green color pixels
configured to emit a green color light, and red color pixels
configured to emit a red color light, respectively.

13. The module of claim 12, wherein the data driving
integrated circuit, the scan driving integrated circuit, and the
power supply circuit are coupled to the display panel by a
chip-on flexible printed circuit, a chip-on glass, or a flexible
printed circuit.

14. An organic light emitting display device comprising:

a display panel having first pixels, second pixels, and third
pixels;

a data driving unit having at least one data driving inte-
grated circuit configured to provide a data signal for the
first through third pixels to the display panel;

a scan driving unit having at least one scan driving inte-
grated circuit configured to provide a scan signal for the
first through third pixels to the display panel;

a power supply unit having at least one power supply
circuit configured to provide a low power voltage, a first
high power voltage, a second high power voltage, and a
third high power voltage for the first through third pixels

Mar. 13,2014

to the display panel, the first high power voltage, the
second high power voltage, and the third high power
voltage being different from each other; and
a timing control unit configured to control the data driving
unit, the scan driving unit, and the power supply unit,

wherein first high power-lines for transmitting the first high
power voltage, second high power-lines for transmitting
the second high power voltage, and third high power-
lines for transmitting the third high power voltage are
substantially symmetrically arranged between the
power supply circuit and the display panel.

15. The device of claim 14, wherein low power-lines for
transmitting the low power voltage are substantially sym-
metrically arranged between the power supply circuit and the
display panel.

16. The device of claim 15, wherein the second high power-
lines are arranged outside of the first high power-lines, and the
third high power-lines are arranged outside of the second high
power-lines.

17. The device of claim 16, wherein the low power-lines are
arranged inside of the first high power-lines.

18. The device of claim 16, wherein the low power-lines are
arranged outside of the third high power-lines.

19. The device of claim 14, wherein the first pixels, the
second pixels, and the third pixels correspond to blue color
pixels configured to emit a blue color light, green color pixels
configured to emit a green color light, and red color pixels
configured to emit a red color light, respectively.

20. The device of claim 19, wherein the data driving inte-
grated circuit, the scan driving integrated circuit, and the
power supply circuit are coupled to the display panel by a
chip-on flexible printed circuit, a chip-on glass, or a flexible
printed circuit.
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