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front pixels disposed on a substrate, where the front pix-
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an image on a side surface thereof, where the front dis-
play unit and the side display unit are configured to have
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Description

[0001] The described technology relates generally to
an organic light emitting diode ("OLED") display.

[0002] Anorganiclightemitting diode ("OLED") display
typically includes two electrodes and an organic light
emitting member disposed therebetween. Electrons in-
jected from one of the two electrodes and holes injected
from the other of the two electrodes are combined in the
organic light emitting member to form excitons, and light
is emitted from the organic light emitting member as the
excitons release energy.

[0003] Forapplying the OLED display to various types
of applications, a flexible OLED display which can be
easily flexible has been manufactured. Among the flexi-
ble OLED display, a bendable OLED display has a struc-
ture including a front display unit embodied to have no
dead space even when it is bent at an edge of the front
display unit and a side display unit which is visible from
the side.

[0004] A bottom light emission type of OLED display,
in which light emitted from an organic material is down-
wardly transferred to a positive electrode, has a smaller
color gamut and lower luminous efficiency than those of
a top light emission type of OLED display, in which the
light is transferred to a negative electrode. Accordingly,
a microcavity structure may be applied to the bottom light
emission type of OLED display.

[0005] By applying the microcavity structure, light
beams are repeatedly reflected between a reflection lay-
er and a transflective layer to generate a strong interfer-
ence effect such that light beams having a specific wave-
length range are amplified while other light beams are
offset. The OLED display, to which the microcavity struc-
ture is applied, has high color purity at the front.

[0006] The viewing angle characteristic at the side of
the OLED display, to which the microcavity structure is
applied, is substantially reversely proportional to the
viewing angle characteristic at the front thereof. That is,
the color purity is reduced.

[0007] When an additional optical film is provided in a
predetermined position, or an additional structure is pro-
vided below the OLED display to compensate the re-
duced color purity, manufacturing cost may be increased,
and production yield may be reduced.

[0008] Exemplary embodiments of the invention pro-
vide an organic light emitting diode ("OLED") display hav-
ing different color characteristic without using an addi-
tional structure by applying a low resonance structure to
a bent region, thereby improving visibility.

[0009] An exemplary embodiment provides an OLED
display including: a front display unit including a plurality
of front pixels disposed on a substrate, where the front
pixels display an image on a front surface thereof; and a
side display unit including a plurality of side pixels, where
the side pixels display an image on a side surface thereof,
where the front display unit and the side display unit are
configured to have different resonance structures from
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each other.

[0010] In an exemplary embodiment, the front display
unit may have a high resonance structure, and the side
display unit may have a low resonance structure.
[0011] In an exemplary embodiment, each of the front
pixels and the side pixels may include: a plurality of thin
film transistors disposed on the substrate; a protective
layer configured to cover the thin film transistors; a first
electrode disposed on the protective layer; a pixel defi-
nition film disposed on the first electrode, where an open-
ing, which exposes the first electrode on the protective
layer, is defined through the pixel definition film; an or-
ganic emission layer disposed on the first electrode and
in the opening of the pixel definition film; and a second
electrode configured to cover the organic emission layer,
where the second electrode of the side pixels may be
thinner than the second electrode of the front pixels.
[0012] In an exemplary embodiment, the side display
unit may have a thickness which decreases as it goes
from the front display unit to an end portion of the side
display unit.

[0013] In an exemplary embodiment, each of the front
pixels and the side pixels may include: a plurality of thin
film transistors disposed on the substrate; a protective
layer configured to cover the thin film transistors; a first
electrode formed on the protective layer; a pixel definition
film having an opening which exposes the first electrode
formed on the protective layer; an organic emission layer
formed on the first electrode and the pixel definition film;
and a second electrode configured to cover the organic
emission layer, where the second electrode of the front
pixel may include a material having higher reflectivity
than a material of the second electrode of the side pixel.
[0014] In an exemplary embodiment, each of the front
pixels and the side pixels may include: a plurality of thin
film transistors disposed on the substrate; a protective
layer configured to cover the thin film transistors; a first
electrode disposed on the protective layer; a pixel defi-
nition film disposed on the first electrode, where an open-
ing, which exposes the first electrode on the protective
layer, is defined through the pixel definition film; an or-
ganic emission layer disposed on the first electrode and
in the opening of the pixel definition film; and a second
electrode configured to cover the organic emission layer,
where the second electrode of the side pixel may include
a material having a lower color deviation than a material
of the second electrode of the front pixel.

[0015] Inthe exemplary embodiments described here-
in, an OLED display has improved visibility at a bent re-
gion.

[0016] The above and other features of the invention

will become more apparent by describing in detail exem-
plary embodiments thereof with reference to the accom-
panying drawings, in which:

FIG. 1is a perspective of an exemplary embodiment
of an organic light emitting diode ("OLED") display,
according to the invention.
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FIG. 2 is a side view of an exemplary embodiment
of the OLED display, according to the invention.
FIG. 3 is an equivalent circuit diagram showing a
pixel of an exemplary embodiment of the OLED dis-
play, according to the invention.

FIG. 4 is a plan view showing a front pixel A1 and a
side pixel A2, which are respectively located in a
front display unit and a side display unit of an exem-
plary embodiment of the OLED display, according
to the invention.

FIG. 5 is a cross-sectional view taken along line V-
V of the OLED display of FIG. 4.

FIG. 6 is cross-sectional view taken along line VI-VI
of the OLED display of FIG. 4.

FIG. 7 is a CIE xy chromaticity diagram according to
thickness of common electrodes of the front pixel A1
and the side pixel A2 of an exemplary embodiment
of the OLED display, according to the invention.
FIG. 8is agraph showing a color coordinate variation
depending on a material of a common electrode in
an alternative exemplary embodiment of an OLED
display, according to the invention.

[0017] Inthe accompanying drawings, exemplary em-
bodiments, where an organic light emitting diode
("OLED") display is a two transistor-one capacitor ("2Tr-
1Cap") structured active matrix ("AM") type of OLED, in
which a pixel includes two thin film transistors ("TFT")
and one capacitor, are illustrated. However, the invention
is not limited thereto. In an alternative exemplary embod-
iment, an OLED display may have various structures, in
which a pixel may include a plurality of TFTs and a ca-
pacitor, a wiring line may be further provided, and a con-
ventional wiring line may be omitted.

[0018] Herein, a pixel refers to a minimum unit that
displays an image, and an OLED display displays an im-
age through a plurality of pixels.

[0019] As shown in FIG. 1 and FIG. 2, an exemplary
embodiment of the OLED display may include a front
display unit 10 that displays an image at a front thereof,
and a side display unit 20 that extends from opposite
ends of the front display unit 10 and having a bent region.
[0020] In such an embodiment, the OLED display in-
cluding the front display unit 10 and the side display unit
20 has no dead space where no image is embodied.
[0021] However, asshowninFIG. 2, inthe frontdisplay
unit 10, the color gamut and luminous efficiency are op-
timized at the front having a viewing angle of about zero
(o) degree, while the color purity in the side display unit
20 may be reduced due to the viewing angle.

[0022] The structures of an exemplary embodiment of
the OLED display, where front pixels A1 and side pixels
A2 respectively disposed in the front display unit 10 and
the side display unit 20 to allow the side display unit 20
to have maximum color purity at a predetermined viewing
angle, will be described with reference to FIG. 3to FIG. 5.
[0023] FIG. 3is an equivalent circuit diagram showing
a pixel of an exemplary embodiment of the OLED display,
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according to the invention.

[0024] Insuch anembodiment, as showninFIG. 3, the
OLED display includes a plurality of signal lines 121, 71
and 172, and a plurality of pixels PX, e.g., the front pixel
A1 and the side pixel A2 shown in FIG. 4, connected
thereto and arranged substantially in a matrix form.
[0025] The signal lines include a plurality of scan lines
121 for transmitting scan signals (or gate signals), a plu-
rality of data lines 171 for transmitting data signals, and
a plurality of driving voltage lines 172 for transmitting a
driving voltage ELVDD.

[0026] Referring to FIG. 3, the scan lines 121 extend
substantially in a row direction and are arranged sub-
stantially parallel to each other, and the data lines 171
and the driving voltage lines 172 extend substantially in
acolumndirection and are arranged substantially parallel
to each other.

[0027] Inanexemplary embodiment, each of the pixels
PX includes a switching thin film transistor T1, a driving
thin film transistor T2, a storage capacitor Cst and an
OLED.

[0028] The switching thin film transistor T1 has a con-
trol terminal, an input terminal and an output terminal.
The control terminal of the switching thin film transistor
T1 is connected to a corresponding scan line 121, the
input terminal of the switching thin film transistor T1 is
connected to a corresponding data line 171, and the out-
put terminal of the switching thin film transistor T1 is con-
nected to the driving thin film transistor T2. The switching
thin film transistor T1 transmits a data signal applied to
the corresponding data line 171 to the driving thin film
transistor T2 in response to a scan signal applied to the
corresponding scan line 121.

[0029] The driving thin film transistor T2 has a control
terminal, an input terminal, and an output terminal. The
control terminal of the driving thin film transistor T2 is
connected to the switching thin film transistor T1, the in-
put terminal of the driving thin film transistor T2 is con-
nected to the corresponding driving voltage line 172, and
the output terminal of the driving thin film transistor T2 is
connected to the OLED. The driving thin film transistor
T2 generates an output current Id that flows to the OLED,
and amplitude of the current varies in accordance with a
voltage applied between the control terminal and the out-
put terminal of the driving thin film transistor T2.

[0030] The storage capacitor Cst is connected be-
tween the control terminal and input terminal of the driving
thin film transistor T2. The storage capacitor Cst charges
a data signal applied to the control terminal of the driving
thin film transistor T2, and maintains the data signal after
the switching thin film transistor T1 is turned off.

[0031] The OLED has an anode connected to the out-
put terminal of the driving thin film transistor T2 and a
cathode connected to a common voltage ELVSS. The
OLED displays an image by emitting light with various
intensities according to the output current Id from the
driving thin film transistor T2.

[0032] The switchingthinfilmtransistor T1and the driv-
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ing thin film transistor T2 may be n-channel field effect
transistors ("FET"s) or p-channel FETs.

[0033] In an alternative exemplary embodiment, the
connection relationship among the thin film transistors
T1 and T2, the storage capacitor Cst, and the OLED may
be variously modified. Structures of the front pixel A1 and
the side pixel A2 of the OLED display of FIG. 3 will now
be described in greater detail with reference to FIG. 4 to
FIG. 6 as well as FIG. 3.

[0034] FIG. 4 is a plan view of a front pixel A1 and a
side pixel A2, which are respectively located in a front
display unit and a side display unit of an exemplary em-
bodimentofthe OLED display, according to the invention.
FIG. 5 is a cross-sectional view taken along line V-V of
the OLED display of FIG. 4. FIG. 6 is cross-sectional view
taken along line VI-VI of the OLED display of FIG. 4. FIG.
7 is a CIE xy chromaticity diagram according to thickness
of common electrodes of the front pixel A1 and the side
pixel A2 of an exemplary embodiment of the OLED dis-
play, according to the invention.

[0035] As shown in FIG. 4 to FIG. 6, in an exemplary
embodiment of the OLED display, a buffer layer 120 is
disposed on a substrate 110 of the front pixel A1 and the
side pixel A2.

[0036] The substrate 110 may be an insulating sub-
strate including glass, quartz, ceramic, or plastic, for ex-
ample.

[0037] The buffer layer 120 effectively prevents con-
taminants such as impure elements or moisture from in-
truding into inside of the OLED display, and has a
planarized surface.

[0038] The bufferlayer 120 may have a single-layered
structure of a silicon nitride (SiNx), or a double-layered
structure of a silicon nitride (SiNx) and a silicon oxide
(SiOx), for example.

[0039] A switching semiconductor layer 135a and a
driving semiconductor layer 135b are disposed on the
buffer layer 120, and the switching semiconductor layer
135a and the driving semiconductor layer 135b are
spaced apart from each other. The switching and driving
semiconductor layers 135a and 135b may include poly-
silicon or an oxide semiconductor, for example.

[0040] The oxide semiconductor may include an oxide
based on titanium (Ti), hafnium (Hf), zirconium (Zr), alu-
minum (Al), tantalum (Ta), germanium (Ge), zinc (Zn),
gallium (Ga), tin (Sn) or indium (In), or a complex oxide
thereof, for example, zinc oxide (ZnO), indium-gallium-
zincoxide (InGaZnOy,), indium-zinc oxide (Zn-In-0), zinc-
tin oxide (Zn-Sn-0), indium-gallium oxide (In-Ga-O), in-
dium-tin oxide (In-Sn-0), indium-zirconium oxide (In-Zr-
0), indium-zirconium-zinc oxide (In-Zr-Zn-0), indium-zir-
conium-tin oxide (In-Zr-Sn-0), indium-zirconium-gallium
oxide (In-Zr-Ga-0), indium-aluminum oxide (In-Al-O), in-
dium-zinc-aluminum oxide (In-Zn-Al-O), indium-tin-alu-
minum oxide (In-Sn-Al-0), indium-aluminum-gallium ox-
ide (In-Al-Ga-0), indium-tantalum oxide (In-Ta-O), indi-
um-tantalum-zinc oxide (In-Ta-Zn-0O), indium-tantalum-
tin oxide (In-Ta-Sn-O), indium-tantalum-gallium oxide
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(In-Ta-Ga-0), indium-germanium oxide (In-Ge-0O), indi-
um-germanium-zinc oxide (In-Ge-Zn-0), indium-germa-
nium-tin oxide (In-Ge-Sn-0O), indium-germanium-gallium
oxide (In-Ge-Ga-0), titanium-indium-zinc oxide (Ti-In-
Zn-0) or hafnium-indium-zinc oxide (Hf-In-Zn-0).
[0041] In an exemplary embodiment, where the sem-
iconductor layers 135a and 135b include an oxide sem-
iconductor, a separate protective layer may be included
to protect the oxide semiconductor from an outside en-
vironment such as a high temperature.

[0042] Each of the semiconductor layers 135a and
135b includes a channel region, which is not doped with
impurities, and source and drain regions, which are
doped with impurities and disposed at opposing sides of
the channel region. The impurities vary according to the
type of thin film transistors, and may be N-type impurities
or P-type impurities.

[0043] In such an embodiment, as shown in FIGS. 5
and 6, each of the switching semiconductor layer 135a
and the driving semiconductor layer 135b is divided into
a channel region 1355, and a source region 1356 and a
drainregion 1357 disposed at opposing sides of the chan-
nel region 1355. The channel regions 1355 of the switch-
ing semiconductor layer 135a and the driving semicon-
ductor layer 135b may include polysilicon, which is not
doped with impurities, that is, intrinsic semiconductors,
and the source regions 1356 and drain regions 1357 of
the switching semiconductor layer 135a and the driving
semiconductor layer 135b may include polysilicon, which
is doped with conductive impurities, that is, impurity (ex-
trinsic) semiconductors.

[0044] In such an embodiment, a gate insulating film
140 is disposed on the switching semiconductor layer
135a and the driving semiconductor layer 135b. The gate
insulating film 140 may include a silicon nitride or a silicon
oxide, forexample, and may have a single-layer structure
or a multi-layer structure.

[0045] A scan line 121, a driving gate electrode 125b
and a first storage capacitor plate 128 are disposed on
the gate insulating film 140. The scan line 121 extends
substantially in a horizontal direction and transfers a scan
signal, and includes a switching gate electrode 125a that
protrudes from the scan line 121 toward the switching
semiconductor layer 135a. A driving gate electrode 125b
protrudes from the first storage capacitor plate 128 to-
ward the driving semiconductor layer 135b. The switch-
ing gate electrode 125a and the driving gate electrode
125b overlap the channel regions 1355, respectively.
[0046] An interlayer insulating film 160 is disposed on
the scan line 121, the driving gate electrode 125b and a
first storage capacitor plate 128. In such an embodiment,
the interlayer insulating film 160 may include a silicon
nitride or a silicon oxide, for example.

[0047] Source contactholes 61anddraincontactholes
62 are defined in the interlayer insulating film 160 and
the gate insulating film 140 to expose the source regions
1356 and the drain regions 1357, and storage contact
holes 63 are defined in the interlayer insulating film 160
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and the gate insulating film 140 to expose part of the first
storage capacitor plate 128.

[0048] A data line 171 including a switching source
electrode 176a, adriving voltage line 172 including a driv-
ing source electrode 176b and a second storage capac-
itor plate 178, and a switching drain electrode 177a and
a driving drain electrode 177b that are connected to the
first storage capacitor plate 128 are disposed on the in-
terlayer insulating film 160.

[0049] The data line 171 transfers a data signal and
extends substantially in a direction crossing the gate line
121. The driving voltage line 172 transfers a driving volt-
age, and is spaced apart from the data line 171 and ex-
tends substantially in the same direction as the data line
171.

[0050] The switching source electrode 176a protrudes
from the data line 171 toward the switching semiconduc-
tor layer 135a, and the driving source electrode 176b
protrudes from the driving voltage line 172 toward the
driving semiconductor layer 135b. The switching source
electrode 176a and the driving source electrode 176b
are respectively connected to the source regions 1356
through the source contact holes 61. The switching drain
electrode 177a faces the switching source electrode
1764, the driving drain electrode 177b faces the driving
source electrode 176b, and the switching drain electrode
177a and the driving drain electrode 177b are respec-
tively connected to the drain regions 1357 through the
drain contact holes 62.

[0051] The switching drain electrode 177a is extended
toward the first storage capacitor plate 128 and electri-
cally connected to the first storage capacitor plate 128
and the driving gate electrode 125b through the storage
contact hole 63 defined in the interlayer insulating film
160.

[0052] The second storage capacitor plate 178 pro-
trudes from the driving voltage line 172, and overlaps the
first storage capacitor plate 128. Accordingly, the first
storage capacitor plate 128 and the second storage ca-
pacitor plate 178 collectively define the storage capacitor
Cst with the interlayer insulating film 160, which is dis-
posed therebetween, as a dielectric material.

[0053] The switching semiconductor layer 135a, the
switching gate electrode 125a, the switching source elec-
trode 176a and the switching drain electrode 177a col-
lectively define the switching thin film transistor T1, and
the driving semiconductor layer 135b, the driving gate
electrode 125b, the driving source electrode 176b and
the driving drain electrode 177b collectively define the
driving thin film transistor T2.

[0054] Aprotectivelayer 180is disposed onthe second
storage capacitor plate 178, the switching source elec-
trode 176a, the driving source electrode 176b, the switch-
ing drain electrode 177a and the driving drain electrode
177b.

[0055] A pixel electrode 710 is disposed on the protec-
tive layer 180 as a first electrode of the OLED display,
and the pixel electrode 710 may include a transparent
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conducting material such as indium tin oxide ("ITO"), in-
dium zinc oxide ("IZ0O"), zinc oxide ("ZnQO") or indium ox-
ide (In,O3), for example, or a reflective metal such as
lithium (Li), calcium (Ca), lithium fluoride/calcium
(LiF/Ca), lithium fluoride/aluminum (LiF/Al), aluminum
(Al), silver (Ag), magnesium (Mg) or gold (Au), for exam-
ple. The pixel electrode 710 is electrically connected to
the driving drain electrode 177b of the driving thin film
transistor T2 through a contact hole 181 defined in the
protective layer 180, and functions as an anode of the
OLED.

[0056] A pixel definition film 350 is disposed on edge
portions of the pixel electrode 710 and the protective layer
180. An opening 351 is defined in the pixel definition film
350 to expose the pixel electrode 710.

[0057] In an exemplary embodiment, the pixel defini-
tion film 350 may include a resin such as a polyacrylate
resin or a polyimide resin, a silica-based inorganic ma-
terial, or the like, for example.

[0058] An organic emission layer 720 is disposed in
the opening 351 of the pixel definition film 350.

[0059] The organicemissionlayer720includes atleast
one of a plurality of layers including an emission layer, a
hole injection layer ("HIL"), a hole transport layer ("HTL"),
an electron transport layer ("ETL") and an electron injec-
tion layer ("EIL"). In an exemplary embodiment, the or-
ganic emission layer 720 includes emission layer, the
HIL, the HTL, the ETL and the EIL, the HIL may be dis-
posed on the pixel electrode 710, that is, the anode, and
the HTL, the emission layer, the ETL, and the EIL may
be sequentially stacked on the HIL.

[0060] Inanexemplary embodiment, the organic emis-
sion layer 720 may include a red organic emission layer
for emitting red light, a green organic emission layer for
emitting green light or a blue organic emission layer for
emitting blue light, and the red organic emission layer,
the green organic emission layer and the blue organic
emission layer are respectively formed in red, green and
blue pixels, thereby displaying a color image.

[0061] In an alternative exemplary embodiment, the
red organic emission layer, green organic emission layer
and blue organic emission layer of the organic emission
layer 720 may be laminated on each of the red pixel,
green pixel and blue pixel, and a red color filter, a green
color filter and a blue color filter may be provided for the
red, green and blue pixels, respectively, thereby display-
ing a color image.

[0062] In another alternative exemplary embodiment,
awhite organic emission layer for emitting white light may
be disposed in all of the red, green and blue pixels, and
a red color filter, a green color filter and a blue color filter
may be provided for the red, green and blue pixels, re-
spectively, thereby displaying a color image. In such an
embodiment, where the pixels include the white organic
emission layer and the color filters to display a color im-
age, a deposition process using a mask for depositing
the red, green and blue organic emission layers on the
respective pixels, i.e., the red, green and blue pixels may
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be omitted.

[0063] Insuchanembodiment, the white organic emis-
sion layer may include a single organic emission layer or
a plurality of organic emission layers that are laminated
to emit white light. In such an embodiment, a yellow or-
ganic emission layer and a blue organic emission layer
may be combined to emit white light, a cyan organic emis-
sion layer and a red organic emission layer may be com-
bined to emit white light, or a magenta organic emission
layer and a green organic emission layer may be com-
bined to emit white light, for example, but not being limited
thereto.

[0064] Acommon electrode 730 is disposed on the pix-
el definition film 350 and the organic emission layer 720
as a second electrode of the OLED display. In an exem-
plary embodiment, the common electrode 730 may func-
tion as a cathode of the OLED.

[0065] In anexemplary embodiment, as shown in FIG.
5 and FIG. 6, the common electrode 730 disposed in the
side pixel A2 is thinner than the common electrode 730
disposed in the front pixel A1 such that a low resonance
(weak resonance) structure or anon-resonance structure
is provided in the side pixel A2 by reducing reflectivity
and increasing transmittance.

[0066] When both of the front pixel A1 and the side
pixel A2 have a highresonance (strong resonance) struc-
ture, a color shift phenomenon occurs according to a
viewing angle thereof, e.g., a white color in a front direc-
tion is viewed as a bluish color at a viewing angle of about
60 degrees. Accordingly, in an OLED display where a
display unitis bent, the frontand side may be respectively
viewed as a white color and a bluish color due to the
bending angle.

[0067] In an exemplary embodiment of the invention,
various methods may be used for adjusting a high or low
resonance level. In an exemplary embodiment of the
OLED display, thickness of the common electrode 730
of the front pixel A1 and the side pixel A2 is differently
set to change reflectivity and a resonance condition ac-
cording to the reflectivity, thereby reducing color devia-
tion.

[0068] In FIG. 7, CIE xy chromaticity curves when the
thickness of the common electrode 730 is about 70 ang-
stroms (A), about 120 A, about 140 A, about 160 A, and
about 200 A are shown.

[0069] As shown in FIG. 7, the color deviation is re-
duced as the thickness of the common electrode 730
decreases.

[0070] Accordingly, in such an embodiment, the front
pixel and the side pixel are effectively compensated to
display an image with the maximum color purity inde-
pendently of the bending angle by configuring the com-
mon electrode 730 in the front pixel A1 to have the high
resonance structure and the common electrode 730 in
the side pixel A2 to have the low resonance structure.
[0071] The common electrode 730 may include a
transparent conducting material such as ITO, 1ZO, zinc
oxide (ZnO), or indium oxide (In203), for example, or a
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reflective metal such as lithium (Li), calcium (Ca), lithium
fluoride/calcium (LiF/Ca), lithium fluoride/aluminum
(LiF/Al), aluminum (Al), silver (Ag), magnesium (Mg), or
gold (Au), for example.

The pixel electrode 710, the organic emission layer 720
and the common electrode 730 collectively define the
OLED 70.

[0072] In an exemplary embodiment of the OLED dis-
play, the microcavity condition is changed by controlling
the thickness of the common electrode 730 of the front
pixel A1 and the side pixel A2, as described above. In an
alternative exemplary embodiment, the microcavity con-
dition may be changed by controlling the materials of the
common electrode 730 of the front pixel A1 and the side
pixel A2.

[0073] FIG. 8 is a graph showing a color coordinate
variation depending on a material of a common electrode
in an alternative exemplary embodiment of an OLED dis-
play, according to the invention.

[0074] In such an embodiment, as described above,
the common electrode 730 may include a transparent
conducting material such as ITO , 1ZO, zinc oxide (ZnO),
or indium oxide (In,O3), for example, or a reflective metal
such as lithium (Li), calcium (Ca), lithium fluoride/calcium
(LiF/Ca), lithium fluoride/aluminum (LiF/Al), aluminum
(Al), silver (Ag), magnesium (Mg) or gold (Au), for exam-
ple.

[0075] In an exemplary embodiment, the common
electrode of the front pixel may include a material having
higher reflectivity than a material of the common elec-
trode of the side pixel. In an alternative exemplary em-
bodiment, the common electrode of the side pixel may
include a material having a lower color deviation than a
material of the common electrode of the front pixel
[0076] In FIG. 8, the change of color coordinates ob-
tained when the common electrode is made of AgMg
(where Ag:Mg is about 9:1) and MgAg (where Mg:Ag is
about 9:1) is shown.

[0077] In FIG. 8, Ax in the x-coordinate and Ay in the
y-coordinate indicate color deviations of light incident
thereto in a color coordinate.

[0078] AsshowninFIG.8, acolordeviation of the com-
mon electrode made of AgMg (where Ag:Mg is about 9:1)
is less than a color deviation of the common electrode
made of MgAg (where Mg:Ag is about 9:1).

[0079] To decrease the color deviation in the bent re-
gion, e.g., the side pixel, the front display unit and the
side display unit may have the high resonance structure
and the low resonance structure by configuring the com-
mon electrode of the side pixel with AgMg (Ag:Mg is 9:1)
having the smaller color deviation and the common elec-
trode of the front pixel with MgAg (Mg:Ag is 9:1) having
the larger color deviation. Accordingly, in such an em-
bodiment, the front pixel and the side pixel are effectively
compensated to display an image with the maximum
color purity independently of the bending angle.

[0080] In such an embodiment, the common elec-
trodes of the front and side pixels may include various
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materials to configure the common electrode of the side
pixel with a material having a relatively small color devi-
ation and the common electrode of the front pixel with
another material having a relatively large color deviation.
[0081] Inthe exemplary embodiments of the invention,
as described herein, an OLED display has improved vis-
ibility at a bent region.

[0082] While the invention has been described in con-
nection with what is presently considered to be practical
exemplary embodiments, it is to be understood that the
invention is not limited to the disclosed embodiments,
but, on the contrary, is intended to cover various modifi-
cations and equivalent arrangements included within the
scope of the appended claims.

Claims
1. An organic light emitting diode display comprising:

a front display unit comprising a plurality of front
pixels disposed on a substrate, wherein the front
pixels display an image on a front surface there-
of; and

a side display unit comprising a plurality of side
pixels disposed on the substrate, wherein the
side pixels display an image on a side surface
thereof,

wherein the front display unit and the side dis-
play unit are configured to have different reso-
nance structures from each other.

2. The organic light emitting diode display of claim 1,
wherein
the front display unit has a high resonance structure,
and
the side display unit has a low resonance structure.

3. The organic light emitting diode display of claim 2,
wherein each of the front pixels and the side pixels
comprises:

a plurality of thin film transistors disposed on the
substrate;

a protective layer configured to cover the thin
film transistors;

afirst electrode disposed on the protective layer;
a pixel definition film disposed on the first elec-
trode, wherein an opening, which exposes the
first electrode on the protective layer, is defined
through the pixel definition film;

an organic emission layer disposed on the first
electrode and in the opening of the pixel defini-
tion film; and

a second electrode configured to cover the or-
ganic emission layer,

wherein the second electrode of the side pixels
is thinner than the second electrode of the front

10

15

20

25

30

35

40

45

50

55

pixels.

4. The organic light emitting diode display of claim 3,

wherein the side display unit has a thickness which
decreases in a direction from the front display unit
to an end portion of the side display unit.

5. The organic light emitting diode display of claim 2, 3
or 4, wherein each of the front pixels and the side
pixels comprises:

a plurality of thin film transistors disposed on the
substrate;

a protective layer configured to cover the thin
film transistors;

afirstelectrode disposed on the protective layer;
a pixel definition film disposed on the first elec-
trode, wherein an opening, which exposes the
first electrode on the protective layer, is defined
through the pixel definition film;

an organic emission layer disposed on the first
electrode and in the opening of the pixel defini-
tion film; and

a second electrode configured to cover the or-
ganic emission layer,

wherein the second electrode of the front pixels
comprises a material having higher reflectivity
than a material of the second electrode of the
side pixels.

6. The organic light emitting diode display of claim 2, 3
or 4, wherein each of the front pixels and the side
pixels comprises:

a plurality of thin film transistors disposed on the
substrate;

a protective layer configured to cover the thin
film transistors;

a first electrode formed on the protective layer;
a pixel definition film disposed on the first elec-
trode, wherein an opening, which exposes the
first electrode on the protective layer, is defined
through the pixel definition film;

an organic emission layer disposed on the first
electrode and in the opening of the pixel defini-
tion film; and

a second electrode configured to cover the or-
ganic emission layer,

wherein the second electrode of the side pixels
comprises a material having a lower color devi-
ation than a material of the second electrode of
the front pixels.
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