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(57) ABSTRACT

An organic light emitting diode (OLED) display includes a
substrate and a display unit. The substrate includes a flat
portion and a curved portion. The display unit includes pixels
configured to display an image. At least some of the pixels are
disposed in association with the flat portion and at least some
of the pixels are disposed in association with the curved
portion. The display unit includes first driving power lines
connected to the pixels disposed in association with the flat
portion and second driving power lines connected to the pix-
els disposed in association with the curved portion. The first
driving power lines are configured to transmit a first power
source voltage and the second driving power lines are con-
figured to transmit a second power source voltage. The first
power source voltage and the second power source voltage
are different.
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FIG. 1
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FIG.3
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FIG.7
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ORGANIC LIGHT EMITTING DIODE
DISPLAY AND IMAGE COMPENSATION
METHOD

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the benefit
of Korean Patent Application No. 10-2013-0066798, filed on
Jun. 11, 2013, which is incorporated by reference for all
purposes as if set forth herein.

BACKGROUND

[0002] 1.Field

[0003] Exemplary embodiments relate to an organic light
emitting diode (OLED) display. More particularly, exem-
plary embodiments relate to an OLED display including a
curved portion and an image compensating method of the
OLED display including the curved portion.

[0004] 2. Discussion

[0005] Conventional OLED displays typically include a
pixel circuit and an OLED disposed in association with each
pixel area on a substrate. In this manner, such OLED displays
are configured to present an image using combinations of
light emitted from a plurality of OLEDs. When a polymer film
is employed as the substrate, a typical OLED display may be
flexible and, thereby, include a combination of shapes, such
as a combination of flat portions and curved portions. For
example, such an OLED display may include a flat portion
and a curved portion connected to at least one edge of the flat
portion.

[0006] Traditionally, when an OLED display emits white
light, the white color of the light observed from a frontal (or
perpendicular) perspective may be different from that of light
observed from a side (or angled) perspective. White angle
difference (WAD) is a metric for evaluating the variation of
the white color depending on the viewing angle of an
observer. That is, WAD measures and evaluates levels of
luminance variations and color coordinate variations with
respect to viewing angles and compares such variations with
aviewing perspective that is perpendicular to the light source.
[0007] Users generally position themselves “front and cen-
ter” to watch content presented via, for example, an OLED
display. Ifa curved portion of the OLED display is located at
an edge of the flat portion, users may perceive light emitted
from the flat portion (e.g., frontally-emitted light), as well as
light emitted from the curved portion (e.g., laterally-emitted
light). As such, light laterally-emitted from the curved portion
may have a different white color from light frontally-emitted
from the flat portion. This may cause color quality differ-
ences. In other words, the color quality of the curved portion
observed from a “front and center” viewing position may be
different from the color quality of the flat portion.

[0008] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the inventive concept, and, therefore, it
may contain information that does not form the prior art that
is already known in this country to a person of ordinary skill
in the art.

SUMMARY

[0009] Exemplary embodiments provide an OLED display
including a curved portion and a flat portion and an image
compensating method thereof that minimizes (or at least

Dec. 11,2014

reduces) color quality differences between light observed
from the flat portion and light observed from the curved
portion.

[0010] Additional aspects will be set forth in the detailed
description which follows and, in part, will be apparent from
the disclosure, or may be learned by practice of the inventive
concept.

[0011] According to exemplary embodiments, an organic
light emitting diode (OLED) display includes: a substrate and
a display unit. The substrate includes a flat portion and a
curved portion. The display unit includes pixels configured to
display an image. At least some of the pixels are disposed in
association with the flat portion and at least some of the pixels
are disposed in association with the curved portion. The dis-
play unit includes first driving power lines connected to the
pixels disposed in association with the flat portion and second
driving power lines connected to the pixels disposed in asso-
ciation with the curved portion. The first driving power lines
are configured to transmit a first power source voltage and the
second driving power lines are configured to transmit a sec-
ond power source voltage. The first power source voltage and
the second power source voltage are different.

[0012] According to exemplary embodiments, an image
compensating method, includes: determining color coordi-
nate correction information for a first pixel disposed in asso-
ciation with a curved portion of a display device to equalize
lateral color coordinates of the first pixel with frontal color
coordinates of a second pixel disposed in association with a
flat portion of the display device; supplying a first power
source voltage to the second pixel; and supplying a second
power source voltage to the first pixel based on the color
coordinate correction information. The first power source
voltage and the second power source voltage are different.
[0013] The foregoing general description and the following
detailed description are exemplary and explanatory and are
intended to provide further explanation of the claimed subject
matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The accompanying drawings, which are included to
provide a further understanding of the inventive concept and
are incorporated in and constitute a part of this specification,
illustrate exemplary embodiments of the inventive concept,
and together with the description serve to explain the prin-
ciples of the inventive concept.

[0015] FIG. 1 is a perspective view of an organic light
emitting diode (OLED) display, according to exemplary
embodiments.

[0016] FIG.2is across-sectional view ofthe OLED display
of FIG. 1, according to exemplary embodiments.

[0017] FIG. 3 is a block diagram of a color coordinate
correcting system, according to exemplary embodiments.
[0018] FIG. 4 is a block diagram of the OLED display of
FIG. 1, according to exemplary embodiments.

[0019] FIGS. SA and 5B are respective schematic circuit
diagrams of corresponding pixels of the OLED display of
FIG. 1, according to exemplary embodiments.

[0020] FIG. 6 is a partial, enlarged cross-sectional view of
an organic light emitting diode (OLED) of a pixel of the
OLED display of FIG. 1, according to exemplary embodi-
ments.

[0021] FIG. 7 is a flowchart of an image compensating
method, according to exemplary embodiments.
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DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0022] In the following description, for the purposes of
explanation, numerous specific details are set forth in order to
provide a thorough understanding of various exemplary
embodiments. It is apparent, however, that various exemplary
embodiments may be practiced without these specific details
or with one or more equivalent arrangements. In other
instances, well-known structures and devices are shown in
block diagram form in order to avoid unnecessarily obscuring
various exemplary embodiments.

[0023] In the accompanying figures, the size and relative
sizes of layers, films, panels, regions, etc., may be exagger-
ated for clarity and descriptive purposes. Also, like reference
numerals denote like elements.

[0024] When an element or layer is referred to as being
“on,” “connected to,” or “coupled to” another element or
layer, it may be directly on, connected to, or coupled to the
other element or layer or intervening elements or layers may
be present. When, however, an element or layer is referred to
as being “directly on,” “directly connected to,” or “directly
coupled to” another element or layer, there are no intervening
elements or layers present. For the purposes of this disclosure,
“atleastone of X,Y, and Z” and “at least one selected from the
group consisting of X, Y, and Z” may be construed as X only,
Y only, Z only, orany combination of two or more of X, Y, and
7, such as, for instance, XYZ, XYY, YZ, and Z7. Like num-
bers refer to like elements throughout. As used herein, the
term “and/or” includes any and all combinations of one or
more of the associated listed items.

[0025] Although the terms first, second, etc. may be used
herein to describe various elements, components, regions,
layers, and/or sections, these elements, components, regions,
layers, and/or sections should not be limited by these terms.
These terms are used to distinguish one element, component,
region, layer, and/or section from another element, compo-
nent, region, layer, and/or section. Thus, a first element, com-
ponent, region, layer, and/or section discussed below could be
termed a second element, component, region, layer, and/or
section without departing from the teachings of the present
disclosure.

[0026] Spatially relative terms, such as “beneath,” “below,”
“lower,” “above,” “upper.” and the like, may be used herein
for descriptive purposes, and, thereby, to describe one ele-
ment or feature’s relationship to another element(s) or feature
(s) as illustrated in the drawings. Spatially relative terms are
intended to encompass different orientations of an apparatus
in use, operation, and/or manufacture in addition to the ori-
entation depicted in the drawings. For example, if the appa-
ratus in the drawings is turned over, elements described as
“below” or “beneath” other elements or features would then
be oriented “above” the other elements or features. Thus, the
exemplary term “below” can encompass both an orientation
of above and below. Furthermore, the apparatus may be oth-
erwise oriented (e.g., rotated 90 degrees or at other orienta-
tions), and, as such, the spatially relative descriptors used
herein interpreted accordingly.

[0027] The terminology used herein is for the purpose of
describing particular embodiments and is not intended to be
limiting. As used herein, the singular forms, “a,” “an,” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise. Moreover, the terms
“comprises,” comprising,” “includes,” and/or “including,”
when used in this specification, specify the presence of stated
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features, integers, steps, operations, elements, components,
and/or groups thereof, but do not preclude the presence or
addition of one or more other features, integers, steps, opera-
tions, elements, components, and/or groups thereof.

[0028] Various exemplary embodiments are described
herein with reference to sectional illustrations that are sche-
matic illustrations of idealized exemplary embodiments and/
or intermediate structures. As such, variations from the
shapes of the illustrations as a result, for example, of manu-
facturing techniques and/or tolerances, are to be expected.
Thus, exemplary embodiments disclosed herein should not be
construed as limited to the particular illustrated shapes of
regions, but are to include deviations in shapes that result
from, for instance, manufacturing. For example, an implanted
region illustrated as a rectangle will, typically, have rounded
or curved features and/or a gradient of implant concentration
at its edges rather than a binary change from implanted to
non-implanted region. Likewise, a buried region formed by
implantation may result in some implantation in the region
between the buried region and the surface through which the
implantation takes place. Thus, the regions illustrated in the
drawings are schematic in nature and their shapes are not
intended to illustrate the actual shape of a region of a device
and are not intended to be limiting.

[0029] 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 disclosure is a part. Terms, such as those defined in
commonly used dictionaries, should be interpreted as having
ameaning 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.

[0030] FIGS.1 and 2 are respective perspective and cross-
sectional views of an organic light emitting diode (OLED)
display, according to exemplary embodiments.

[0031] As seen in FIGS. 1 and 2, the OLED display 100
includes a substrate 10 and a display unit 20 disposed on the
substrate 10. The display unit 20 includes a plurality of pixels
P configured to display an image. The substrate 10 may be
manufactured from any suitable flexible material, such as, for
example, a polymer film, a metal-foil, and/or the like. At least
apart of the substrate 10 may be bent to form a curved portion
12. In this manner, the substrate 10 may also include a flat
portion 11 from which the curved portion 12 extends, e.g.,
contiguously-extends. For example, the substrate 10 may
include the flat portion 11 and a pair of curved portions 12
respectively disposed at a left side and a right side, an upper
side and a lower side, or a first side and a second side of the flat
portion 11.

[0032] According to exemplary embodiments, the curved
portions 12 may have the same curvature. As such, the respec-
tive centers of curvature of the curved portions 12 may be
located at the same side of the display unit 20. It is contem-
plated, however, that the curved portions may be formed
differently. As seen in FIGS. 1 and 2, the curved portions 12
are bent towards substrate 10, and, thereby, away from an
observer. In this manner, the display unit 20 is bent in corre-
spondence with the substrate 10. The pixels P are formed on
the substrate 10 in, for instance, a matrix pattern. In this
manner, each pixel P is configured to emit light for displaying
an image. Each of the pixels P may include a pixel circuit and
an OLED. Light emission of the OLED may be controlled, at
leastin part, by the pixel circuit. The configuration of the pixel
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circuit and the OLED is described in more detail in associa-
tion with FIGS. 4, 5A, and 5B.

[0033] Inexemplary embodiments, the display unit 20 may
be covered and sealed by a thin-film encapsulation layer (not
shown). The thin-film encapsulation layer may suppress dete-
rioration of the OLED caused by, for instance, moisture,
oxygen in the ambient environment, debris, etc. The display
unit 20 and the thin-film encapsulation layer may be disposed
on the top surface or the bottom surface of the substrate 10.
When the display unit 20 and the thin-film encapsulation
layer are disposed on the top surface of the substrate 10, the
OLED display may be referred to as a top light emission type
display. When the display unit 20 and the thin-film encapsu-
lation layer are disposed on the bottom surface of the sub-
strate 10, the OLED display may be referred to as a bottom
light emission type display. FIGS. 1 and 2 illustrate an exem-
plary top light emission type display.

[0034] Adverting to FIG. 2, the eves of an observer are
located “front and center” with respect to the display unit 20.
Since the curve portion 12 is bent with a curvature at an edge
of the flat portion 11, the observer may perceive light emitted
from the flat portion 11 from a normal viewpoint, as well as
perceive light emitted from the curved portion 12 from a
lateral (or angled) viewpoint. As such, the OLED display 100
is configured to equalize the white color of light emitted
laterally from the curved portions 12 and normally from the
flatportion 11. That is, the OLED display 100 is configured to
perform a color coordinate correcting operation for pixels
located in the curved portion 12. The color coordinate cor-
recting operation may be performed to enable provision of a
corrected power source voltage to a driving power line of the
curved portion 12 and a corrected data voltage to a data line of
the curved portion 12. The color coordinate correcting opera-
tion may be performed as part of manufacturing/quality test-
ing the OLED display 100 and/or by users via one or more
interfaces of or to the OLED display 100.

[0035] FIG. 3 is a block diagram of a color coordinate
correcting system, according to exemplary embodiments.
[0036] Referring to FIG. 3, the color coordinate correcting
system 200 includes the OLED display 100, a digital pho-
tometer 41, and a correction calculator 42. The digital pho-
tometer 41 is configured to measure “frontal” color coordi-
nates and “lateral” color coordinates of pixels disposed in the
flat portion 11. The correction calculator 42 is configured to
calculate (or otherwise determine) color coordinate correc-
tion information for pixels disposed in a curved portion 12. It
is contemplated, however, that color coordinate correction
information may also be determined for pixels disposed in the
flat portion 11. A lateral color coordinate set indicates color
coordinates measured at a viewing angle. For example, a
lateral color coordinate set may be measured at a 45° viewing
angle.

[0037] According to exemplary embodiments, the OLED
display 100 includes at least one memory 31 configured to
store first values of color coordinate data, a controller 30
configured to perform a control operation, and the display
unit 20 configured to display images in response to one or
more signals received from the controller 30. As described
above, the display unit 20 includes a plurality of pixels P
formed in the flat portion 11 and the curved portions 12 that
may emit light for the display of an image.

[0038] The digital photometer 41 is configured to photo-
graph the pixels P disposed in the flat portion 11 at a normal
viewpoint (e.g., at a viewing angle of 0°) and at an angled
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viewpoint (e.g., at a viewing angle of, for instance, 45°) to
respectively measure “frontal” color coordinates and “lat-
eral” color coordinates of the pixels P disposed in the flat
portion 11. In exemplary embodiments, “lateral” color coor-
dinates of the pixels P disposed in the flat portion 11 may be
determined at a plurality of angled viewpoints to mimic (or
otherwise approximate) the curvature of the curved portions
12. The measured “frontal” and “lateral” color coordinates
may be transmitted to the correction calculator 42 to be ana-
lyzed. For instance, using the “frontal” and “lateral” color
coordinate information obtained via the digital photometer
41, the correction calculator 42 may be configured to calcu-
late (or otherwise determine) color coordinate correction
information for the pixels P disposed in the curved portions
12, which may be utilized to equalize the “lateral” color
coordinates of the pixels P disposed in the curved portion 12
with the “frontal” color coordinates ofthe pixels P disposed in
the flat portion 11. The color coordinate correction informa-
tion determined by the correction calculator 42 may be trans-
mitted to and stored in the memory 31.

[0039] Asanaside, itis noted that as the voltage supplied to
a pixel P is increased, the density of current flowing in the
pixel P may also be increased, such as logarithmically
increased. The color coordinates of light emitted from a pixel
P may be adjusted according to the density of the current
flowing in the pixel P. As such, the voltage supplied to the
pixels P disposed in the curved portions 12 may be controlled
based on the information stored in memory 31 to equalize the
color coordinates of the pixels P disposed in the curved por-
tions 12 with the color coordinates of the pixels P disposed in
the flat portion 11.

[0040] According to exemplary embodiments, the color
coordinate correction information stored in the memory 31
may be current-voltage-color coordinate relative function
values for a power source voltage or may be current-voltage-
color coordinate relative function values for a power source
voltage and a data voltage.

[0041] In exemplary embodiments, the controller 30, the
digital photometer 41, the correction calculator 42, and/or
one or more components thereof, may be implemented via
one or more general purpose and/or special purpose compo-
nents, such as one or more discrete circuits, digital signal
processing chips, integrated circuits, application specific
integrated circuits, microprocessors, processors, program-
mable arrays, field programmable arrays, instruction set pro-
cessors, and/or the like.

[0042] As such, one or more of the features, functions,
and/or processes described herein may be implemented via
software, hardware (e.g., general processor, digital signal
processing (DSP) chip, an application specific integrated cir-
cuit (ASIC), field programmable gate arrays (FPGAs), etc.),
firmware, or a combination thereof. In this manner, the con-
troller 30, the digital photometer 41, the correction calculator
42, and/or one or more components thereof may include or
otherwise be associated with one or more memories (e.g.,
memory 31) including code (e.g., instructions) configured to
cause the controller 30, the digital photometer 41, the correc-
tion calculator 42, and/or one or more components thereof to
perform one or more of the features, functions, and/or pro-
cesses described herein.

[0043] The memories, such as memory 31, may be any
medium that participates in providing code/instructions to the
one or more software, hardware, and/or firmware compo-
nents for execution. Such memories may take many forms,
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including but not limited to non-volatile media, volatile
media, and transmission media. Non-volatile media include,
for example, optical or magnetic disks. Volatile media include
dynamic memory. Transmission media include coaxial
cables, copper wire and fiber optics. Transmission media can
also take the form of acoustic, optical, or electromagnetic
waves. Common forms of computer-readable media include,
for example, a floppy disk, a flexible disk, hard disk, magnetic
tape, any other magnetic medium, a CD-ROM, CDRW, DVD,
any other optical medium, punch cards, paper tape, optical
mark sheets, any other physical medium with patterns of
holes or other optically recognizable indicia, a RAM, a
PROM, and EPROM, a FLASH-EPROM, any other memory
chip or cartridge, a carrier wave, or any other medium from
which a computer can read.

[0044] FIG. 4 is a block diagram of the OLED display of
FIG. 1, according to exemplary embodiments.

[0045] Referring to FIG. 4, the OLED display 100 includes
a scan driver 32, scan lines S1-Sn, a data driver 33, data lines
D1-Dm, a power supply unit 34, a first driving power line
ELVDDLI, a second driving power line ELVDDL2, and the
display unit 20. It is noted that “n” and “m” are natural
numbers greater than zero and may or may not be equal to one
another. The scan driver 32, the data driver 33, and the power
supply unit 34 may be components of the controller 30 or may
interface with the controller 30. Further, the scan lines S1-Sn,
the data lines D1-Dm, the first driving power line ELVDDL1,
and the second driving power line ELVDDL2 may be com-
ponents of the display unit 20.

[0046] According to exemplary embodiments, the scan
lines S1-Sn are connected to the scan driver 32 and may be
formed on the substrate 10. The scan lines S1-Sn may be
parallel (or substantially parallel) to one another and may
longitudinally extend in a first direction, e.g., a row direction.
The scan driver 32 may be configured to supply (e.g., sequen-
tially supply) scan signals to the scan lines S1-Sn in response
to control signals supplied from a control circuit (e.g., an
external control circuit) (not shown), such as a timing con-
troller. In this manner, the pixels P may be selected based on
reception of the scan signals.

[0047] The data lines D1-Dm are connected to the data
driver 33 and may be formed on the substrate 10. The data
lines D1-Dm may be parallel (or substantially parallel) to one
another and may longitudinally extend in a second direction,
e.g., acolumn direction. Itis noted that the data lines D1-Dm
are insulated from the scan lines S1-Sn. In exemplary
embodiments, the data driver 33 is configured to supply data
signals to the data lines D1-Dm in response to the control
signals supplied from the control device (e.g., the timing
controller, and/or the like). It is noted that the data signals are
supplied to the pixels P selected by the scan signals.

[0048] According to exemplary embodiments, the first and
second driving power lines ELVDDL1 and ELVDDL2 may
be formed on the substrate 10 to be parallel (or substantially
parallel) to one another in the second direction. In this man-
ner, the first and second driving power lines ELVDDLI and
ELVDDL2 are insulated from the scan lines S1-Sn. The first
driving power lines ELVDDLI1 are disposed in association
with the flat portion 11 of the substrate 10 and the second
driving power lines ELVDDL2 are disposed in association
with the curved portion 12 of the substrate 10. The first and
second driving power lines ELVDDL1 and ELVDDL2 are
connected to the power supply unit 34. The power supply unit
34 is configured to apply (or otherwise supply) a first power
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source voltage ELVDD to the first driving power lines
ELVDDL1, and loads color coordinate correction informa-
tion from the memory 31 to apply to the second driving power
lines ELVDDL2, resulting in a second power source voltage
ELVDD' in which the color coordinate correction informa-
tion is reflected. Further, the power supply unit 34 is config-
ured to apply a third power source voltage ELVSS to all pixels
P of the display unit 20.

[0049] According to exemplary embodiments, each of the
pixels P may be formed in a region surrounded by a scan line
Sn, a data line Dm, and a driving power line (e.g., ELVDDL1
or ELVDDL?2). The power supply unit 34, the scan driver 32,
and/or the data driver 33 may be disposed “outside” the dis-
play unit 20 on the substrate 10 in the form of, for example, an
integrated circuit. It is contemplated, however, that the power
supply unit 34, the scan driver 32, and/or the data driver 33
may be provided on an additional film in the form of an
integrated circuit respectively connected to the first and sec-
ond power supply lines ELVDDL1 and ELVDDL2, the scan
lines S1-Sn, and the data lines D1-Dm formed on the sub-
strate 10.

[0050] FIGS. 5A and 5B are respective schematic circuit
diagrams of corresponding pixels of the OLED display of
FIG. 1, according to exemplary embodiments. FIG. 6 is a
partial, enlarged cross-sectional view of an organic light emit-
ting diode (OLED) of a pixel of the OLED display of FIG. 1,
according to exemplary embodiments. In particular, FIG. 5A
is a schematic circuit diagram of a representative pixel P
disposed in the flat portion 11 of the OLED display 100,
whereas FIG. 5B is a schematic circuit diagram of a repre-
sentative pixel P disposed in the curved portion 12 of the
OLED display 100. The configurations of the OLED and the
driving thin film transistor shown in FIG. 6 may be utilized in
both the flat portion 11 and the curved portions 12 of the
OLED display 100.

[0051] Referring to FIGS. 5A, 5B, and 6, each pixel is
formed including a pixel circuit and an OLED 50. The pixel
circuit includes at least two thin film transistors (e.g., a
switching thin film transistor T1 and a driving thin film tran-
sistor T2) connected to the scan line Sn, the data line Dm, and
the first and second driving power lines ELVDDL1 and
ELVDDL2, and atleast one capacitor C1. Although FIGS.5A
and 5B include a two transistor, one capacitor configuration,
it is contemplated that the respective pixel circuits may
include at least three thin film transistors and at least two
capacitors. For example, the pixel circuit may include six thin
film transistors and two capacitors. In this manner, the OLED
display 100 may further include additional scan lines, reset
power lines, light emission control lines, and/or the like.

[0052] According to exemplary embodiments, the switch-
ing thin film transistor T1 includes a first electrode connected
to the scan line Sn, a second electrode connected to the data
line Dm, and a third electrode configured to transmit a data
voltage received via the data line Dm to the driving thin film
transistor T2 according to a scan signal received via the scan
line Sn. The capacitor C1 includes a first electrode connected
to the third electrode of the switching thin film transistor T1
and a second electrode connected to the first driving power
line ELVDDLI1 (as seen in FIG. 5A) or the second driving
power line ELVDDL2 (as seen in FIG. 5B). In this manner,
the capacitor C1 is configured to store a voltage correspond-
ing to a voltage difference between the data voltage transmit-
ted from the switching thin film transistor T1 and the power
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source voltage ELVDD or ELVDD' received via either the
first or second driving power line ELVDDL1 or ELVDDL2.
[0053] As seen in FIG. 6, the driving thin film transistor T2
includes a semiconductor layer 61, a gate electrode 62, a
source electrode 63, and a drain electrode 64. The OLED 50
includes a pixel electrode 51 connected to the drain electrode
64 of the driving thin film transistor T2, a common electrode
53 configured to receive a power source voltage ELVSS
applied via the power supply unit 34, and an organic emission
layer 52 disposed between the pixel electrode 51 and the
common electrode 53. Adverting to FIGS. 5A and 5B, the
driving thin film transistor T2 is connected to either the first or
the second driving power lines ELVDDL1 or ELVDDL2 and
the capacitor C1. In this manner, the driving thin film transis-
tor T2 is configured to provide an output current I_OLED or
I_OLED' proportional to, for instance, a square of the voltage
difference between the voltage stored in the capacitor C1 and
a threshold voltage applied to the pixel electrode 51 of the
OLED 50.

[0054] According to exemplary embodiments, either the
pixel electrode 51 or the common electrode 53 is configured
as an anode electrode configured to provide holes to the
organic emission layer 52, and the other of the pixel electrode
51 and the common electrode 53 is configured as a cathode
electrode configured to provide electrons to the organic emis-
sion layer 52. In this manner, excitons may be generated by
combining electrons provided from the anode and holes pro-
vided from the cathode via the organic emission layer 52.
Energy outputted from the excitons emit light. In this manner,
the organic emission layer 52 is configured to emit light of a
magnitude proportional to an output current supplied to the
pixel electrode 51.

[0055]  Although not illustrated, at least one of a hole injec-
tion layer (HIL) and a hole transport layer (HTL) may be
disposed between the anode electrode and the organic emis-
sion layer 52, and at least one of an electron injection layer
(EIL) and an electron transport layer (ETL) may be disposed
between the cathode and the organic emission layer 52. The
common electrode 53, the HIL, the HTL, the ETL, and the
EIL. may be formed over the entire (or substantially entire)
surface of the display unit 20, and, thereby, may not be
divided per pixel P.

[0056] It is contemplated that one of the pixel electrode 51
and the common electrode 53 may be formed as a reflective
layer, and the other may be formed as a semi-transmissive
layer or transparent conductive layer. Light emitted from the
organic emission layer 52 may be reflected at the reflective
layer and then output through the semi-transmissive layer or
the transparent conductive layer. When the semi-transmissive
layer is employed, some of the light emitted from the organic
emission layer 52 may be re-reflected at the reflective layer,
thereby, forming a resonance structure.

[0057] According to exemplary embodiments, the OLED
display 100 may be configured to divide the driving power
lines ELVDDL1 and ELVDDL?2 into first driving power lines
ELVDDLI1 disposed in the flat portion 11 and second driving
power lines ELVDDL2 disposed in the curved portions 12. In
this manner, the OLED display 100 may be configured to
apply the second driving power ELVDD' to which the color
coordinate correction information is applied to the second
driving power lines ELVDDL2. As such, a corrected output
current I_OLED' may be applied to the pixels P disposed in
association with the curved portions 12, so that the lateral
color coordinates of the pixels P disposed in the curved por-
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tions 12 may be equalized (or substantially equalized) with
the color coordinates of the pixels P disposed in association
with the flat portion 11. In other words, the OLED display 100
may be configured to enable a color of light perceived by an
observer from the pixels P disposed in the flat portion 11 to be
the same (or substantially the same) as the light perceived by
the observer from the pixels disposed in the curved portions
12. As such, the white color of the light “laterally” emitted
from the curved portion 12 may be equalized (or substantially
equalized) with that of the light “frontally” emitted from the
flat portion 11. To this end, the OLED display 100 can mini-
mize (or otherwise reduce_a color quality difference between
the flat portion 11 and the curved portions 12 that may oth-
erwise be recognized.

[0058] Itis also noted that the data driver 33 may be con-
figured to apply a data voltage in which color coordinate
correction information is reflected for the data lines Dm dis-
posedin the curved portions 12. In other words, the corrected
power source voltage ELVDD' may be provided via the power
supply unit 34 disposed in the curved portions 12 to the
second driving power lines ELVDDL.2, and the corrected data
voltage may be supplied from the data driver 33 to the data
lines Dm disposed in the curved portions 12. To this end, the
data driver 33 may be configured to select the data lines Dm
located in the curved portions 12 among the data lines
D1-Dm, such that when data signals are generated based on
an image signal received from a control circuit, the data driver
33 is configured to load the color coordinate correction infor-
mation stored in the memory 31 to generate data signals in
which the color coordinate correction information is reflected
for the pixels P disposed in the curved portions 12. Further,
the data driver 33 may be further configured to provide the
corrected data signals to the data lines Dm located in the
curved portions 12.

[0059] FIG. 7 is a flowchart of an image compensating
method, according to exemplary embodiments.

[0060] Referring to FIG. 7, at step S10, the OLED display
100 is manufactured including the flat portion 11 and the
curved portions 12, in which first driving power lines
ELVDDLI1 and second driving power lines ELVDDL2 are
separately formed to provide data voltages to pixels P respec-
tively disposed in the flat portion 11 and the curved portions
12. At step S20, “frontal” color coordinates and “lateral”
color coordinates of the pixels P disposed in association with
the flat portion 11 are measured. In step S30. the color coor-
dinate correction information for pixels P disposed in asso-
ciation with the curved portions 12 are determined, so that the
“lateral” color coordinates of the pixels P disposed in the
curved portions 12 may be equalized (or substantially equal-
ized) with the “frontal” color coordinates of the pixels P
disposed in the flat portion 11. Per step S40, the first and
second power source voltages ELVDD and ELVDD' are pro-
vided via the power supply unit 34, where the color coordi-
nate correction information is reflected in the second power
source voltages ELVDD' for the pixels P disposed in the
curved portions 12.

[0061] Inparticular, at step S10, the first driving power line
ELVDDL1 is formed on the flat portion 11 of the substrate 10,
and the second driving power line ELVDDL 2 is formed on the
curved portion 12 of the substrate 10. The curved portion 12
may be provided at opposite sides of the flat portion 11. In this
manner, multiple second driving power lines ELVDDL2 may
be provided at the opposite sides of the first driving power
lines ELVDDLL
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[0062] At step S20, the digital photometer 41 measures the
“frontal” color coordinates and the “lateral” color coordinates
of the pixels P disposed in association with the flat portion 11
of the OLED display 100. In this manner, the “lateral” color
coordinates may be color coordinates measured at a viewing
angle of 45° The digital photometer 41 may transmit the
measured color coordinate data to the correction calculator
42.

[0063] Per step S30, the correction calculator 42 calculates
the color coordinate correction information for the pixels P
disposed in association with the curved portions 12 so that the
“lateral” color coordinates of the pixels P disposed in asso-
ciation with the curved portions 12 may be equalized (or
substantially equalized) with those of the pixels P disposed in
association with the flat portion 11. In this manner, the cal-
culator 42 is configured to using the measured color coordi-
nate data received from the digital photometer 41 as basic
information to determine the above-noted color coordinate
correction information. The color coordinate correction
information calculated (or otherwise determined) via the cor-
rection calculator 42 may be transmitted to and stored by the
memory 31 of the controller 30.

[0064] Instep S40,the power supply unit 34 loads the color
coordinate correction information stored in the memory 31 to
output the second power source voltage ELVDD', in which
the color coordinate correction information is reflected, to the
second driving power lines ELVDDL2. As such, the color
coordinates of the pixels P disposed in association with the
curved portions 12 may be controlled so that the white color
of light “laterally” emitted from the curved portions 12 may
be perceived similarly as of the white color “frontally” emit-
ted from the pixels P disposed in association with the flat
portion 11. To this end, a color quality difference between the
flat portion 11 and the curved portions 12 may be minimized
or otherwise reduced.

[0065] Additionally, per step S40, the data driver 33 may be
configured to select the data lines Dm disposed in association
with the curved portions 12 and load the color coordinate
correction information stored in the memory 31 to output a
data voltage in which the color coordinate correction infor-
mation is reflected for the pixels disposed in association with
the curved portions 12. In this manner, the data driver may
supply the corrected data signals to the data lines Dm dis-
posed in association with the curved portions 12.

[0066] According to exemplary embodiments, the OLED
display 100 is configured to equalize (or substantially equal-
ize)the white color of light “laterally” emitted from its curved
portions 12 with that of light “frontally” emitted from its flat
portion 11. As such, exemplary embodiments may enable the
minimization of or reduction in a color quality difference
between the flat portion 11 and the curved portions 12 that
may otherwise be perceived by an observer. To this end,
display quality may be increased.

[0067] Although certain exemplary embodiments and
implementations have been described herein, other embodi-
ments and modifications will be apparent from this descrip-
tion. Accordingly, the inventive concept is not limited to such
embodiments, but rather to the broader scope of the presented
claims and various obvious modifications and equivalent
arrangements.

What is claimed is:
1. An organic light emitting diode (OLED) display, com-
prising:
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a substrate comprising a flat portion and a curved portion;

and

a display unit comprising pixels configured to display an

image, at least some of the pixels being disposed in
association with the flat portion and at least some of the
pixels being disposed in association with the curved
portion,

wherein the display unit comprises first driving power lines

connected to the pixels disposed in association with the
flat portion and second driving power lines connected to
the pixels disposed in association with the curved por-
tion, and

wherein the first driving power lines are configured to

transmit a first power source voltage and the second
driving power lines are configured to transmit a second
power source voltage, the first power source voltage and
the second power source voltage being different.

2. The OLED display of claim 1, wherein:

the first driving power lines and the second driving power

lines are connected to a power supply unit; and

the power supply unit is connected to a memory configured

to store color coordinate correction information.

3. The OLED display of claim 2, wherein the color coor-
dinate correction information stored in the memory com-
prises at least one current-voltage-color coordinate relative
fanction value for a power source voltage.

4. The OLED display of claim 3, wherein the power supply
unit is configured to:

receive the color coordinate correction information stored

in the memory;

generate a power source voltage based on the color coor-

dinate correction information; and

output the power source voltage to the second driving

power line.

5. The OLED display of claim 4, wherein the pixels dis-
posed in the curved portion are configured to emit lateral
color coordinates substantially equalized with frontal color
coordinates emitted by pixels disposed in association with the
flat portion based on reception of the power source voltage via
the second driving power line.

6. The OLED display of claim 2, further comprising:

first data lines disposed in association with the flat portion;

second data lines disposed in association with the curved

portion; and

adata driver connected to the first data lines and the second

data lines,

wherein the data driver is configured to receive the color

coordinate correction information stored in the memory.

7. The OLED display of claim 6, wherein the color coor-
dinate correction information stored in the memory com-
prises at least one current-voltage-color coordinate relative
function value for a power source voltage and at least one
current-voltage-color coordinate relative function value for a
data voltage.

8. The OLED display of claim 7, wherein:

the power supply unit is configured to apply a power source

voltage to the second driving power lines based on the at
least one current-voltage-color coordinate relative func-
tion value for a power source voltage; and

the data driver is configured to apply a data voltage to a

second data line based on the at least one current-volt-
age-color coordinate relative function value for a data
voltage.
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9. The OLED display of claim 8, wherein pixels disposed
in the curved portion are configured to emit lateral color
coordinates substantially equalized with frontal color coordi-
nates emitted by pixels disposed in association with the flat
portion based on reception of the power source voltage via the
second driving power line and reception of the data voltage
via the second data line.

10. An image compensating method, comprising:

determining color coordinate correction information for a

first pixel disposed in association with a curved portion
of a display device to equalize lateral color coordinates
of the first pixel with frontal color coordinates of a
second pixel disposed in association with a flat portion
of the display device;

supplying a first power source voltage to the second pixel;

and

supplying a second power source voltage to the first pixel

based on the color coordinate correction information,
wherein the first power source voltage and the second
power source voltage are different.

11. The image compensating method of claim 10, wherein
the color coordinate correction information relates to a dif-
ference between frontal color coordinates of the second pixel
and lateral color coordinates of the second pixel.

12. The image compensating method of claim 11, wherein:

the color coordinate correction information is stored in a

memory of the display device; and

determining the color coordinate correction information

comprises retrieving the color coordinate correction
information from the memory.

13. The image compensating method of claim 12, wherein:

the color coordinate correction information comprises at

least one current-voltage-color coordinate relative func-
tion value for a power source voltage; and

the second power source voltage is supplied to the first

pixel via a first driving power line disposed in the curved
portion of the display device based on the at least one
current-voltage-color coordinate relative function value
for a power source voltage.
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14. The image compensating method of claim 12, wherein
the color coordinate correction information comprises:

at least one current-voltage-color coordinate relative func-

tion value for a power source voltage; and

at least one current-voltage-color coordinate relative func-

tion value for a data voltage.

15. The image compensating method of claim 14, wherein:

the second power source voltage is supplied to the first

pixel via a first driving power line disposed in the curved
portion of the display device based on the at least one
current-voltage-color coordinate relative function value
for a power source voltage; and

adata voltage is supplied to the first pixel via afirst data line

disposed in the curved portion of the display device
based on the at least one current-voltage-color coordi-
nate relative function value for a data voltage.

16. The method of claim 13, wherein the first power source
voltage is supplied to the second pixel via a second driving
power line disposed in the flat portion of the display device.

17. The method of claim 15, wherein the first power source
voltage is supplied to the second pixel via a second driving
power line disposed in the flat portion of the display device.

18. The method of claim 17, wherein another data voltage
is supplied to the second pixel via a second data line disposed
in the flat portion of the display device.

19. The method of claim 10, further comprising:

measuring the frontal color coordinates of the second

pixel;

measuring the lateral color coordinates of the second pixel;

determining the color coordinate correction information

based on a difference between the frontal color coordi-
nates of the second pixel and the lateral color coordi-
nates of the second pixel.

20. The method of claim 19, wherein the frontal color
coordinates and the lateral color coordinates are measured
using a digital photometer.
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