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(57) ABSTRACT

The present invention relates to an organic light emitting
diode display, and in order to improve luminance, the organic
light emitting diode display includes a flexible substrate bent
at least one time, a first display unit positioned on the flexible
substrate and including a plurality of first light emitting
diodes, and a second display unit positioned on the flexible
substrate and including a plurality of second light emitting
diodes, in which a width of each second light emitting diode
is larger than the width of each first light emitting diode.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY

CLAIM OF PRIORITY

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2013-0094419 filed in the
Korean Intellectual Property Office on Aug. 8, 2013, the
entire contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic light
emitting diode display.

[0004] 2. Description of the Related Art

[0005] An organic light emitting diode display is a self-
light emitting display device displaying an image by using an
organic light emitting diode emitting light. Since the organic
light emitting diode display, unlike a liquid crystal display,
does not require a separate light source, a thickness and a
weight thereof may be relatively reduced. Furthermore, since
the organic light emitting diode display has high quality char-
acteristics such as low power consumption, high luminance,
and a high reaction speed, the organic light emitting diode
display receives attention as a next generation display device
of a portable electronic device.

[0006] The organic light emitting diode includes two elec-
trodes and a light emitting layer positioned therebetween,
electrons injected from one electrode and holes injected from
the other electrode are bonded to each other in the light
emitting layer to form an exciton, and light is emitted while
the exciton discharges energy.

[0007] Inthe organic light emitting diode, it is important to
increase light emitting efficiency and improve a life span.
[0008] Inorder to increase the life span of the organic light
emitting diode, a structure where charge loading layers, such
as the light emitting layer, a hole injection layer, and an
electron injection layer, are laminated in plural to increase
luminance to a current by 2 to 3 times has been developed.
[0009] However, since units formed of a hole loading layer,
the light emitting layer, and an electron loading layer should
be repeatedly laminated in order to laminate loading layers
constituting organic light emitting layers in plural, there is a
problem in that a deposition process and costs are increased.
[0010] Furthermore, there is a problem in that a light emit-
ting area is reduced due to overlapping of the organic light
emitting layers or light emitted from the organic light emit-
ting layers laminated on an upper portion is reflected by the
organic light emitting layers laminated on a lower portion to
reduce efficiency.

[0011] The above information disclosed in this Back-
ground section is only for enhancement of an understanding
of the background of the invention, 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 OF THE INVENTION

[0012] The present invention has been developed in an
effort to provide an organic light emitting diode display in
which a light emitting region is not reduced even though
organic light emitting layers overlap, and in which light emit-
ted from the organic light emitting layers is prevented from
being reflected to exhibit excellent luminance.
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[0013] An exemplary embodiment of the present invention
provides an organic light emitting diode display including: a
flexible substrate bent at least one time; a first display unit
positioned on the flexible substrate and including a plurality
of first light emitting diodes; and a second display unit posi-
tioned on the flexible substrate and including a plurality of
second light emitting diodes, in which a width of the second
light emitting diode is larger than the width of the first light
emitting diode.

[0014] The first light emitting diode and the second light
emitting diode may each include a first electrode, a light
emitting layer, and a second electrode.

[0015] The first electrode of the first light emitting diode
may be a transparent layer or a semi-transparent layer, and the
first electrode of the second light emitting diode may be a
reflective layer.

[0016] The second electrode of the first light emitting diode
may be the reflective layer, and the second electrode of the
second light emitting diode may be the transparent layer or
the semi-transparent layer.

[0017] Thesecond light emitting diode may further include
an absorption layer positioned on the second electrode.
[0018] Theplurality of second light emitting diodes may be
positioned in spaces separated between the plurality of first
light emitting diodes.

[0019] The widths of the plurality of second light emitting
diodes may be larger than the spaces separated between the
plurality of first light emitting diodes.

[0020] The reflective layer may be formed of at least one
metal of magnesium (Mg), silver (Ag), gold (Au), calcium
(Ca), lithium (i), chromium (Cr), and aluminum (Al), or an
alloy thereof.

[0021] The transparent layer may be formed of at least one
material of ITO (indium tin oxide), IZO (indium zinc oxide),
Zn0 (zinc oxide), and In,O; (indium oxide).

[0022] Theabsorption layer may bea coloring pigment ora
carbon nanotube.

[0023] The flexible substrate may be bent between the first
display unit and the second display unit.

[0024] Theorganic light emitting diode display may further
include a sealant sealing the first display unit and the second
display unit.

[0025] The flexible substrate may include at least one of
polyimide, polycarbonate, polyacrylate, polyetherimide,
polyethersulfone, polyethylene terephthalate, and polyethyl-
ene naphthalate.

[0026] The first light emitting diode may be a bottom emis-
sion type, and the second light emitting diode may be a top
emission type.

[0027] According to an exemplary embodiment of the
present invention, in the organic light emitting diode display,
it is possible to increase luminance of an organic light emit-
ting diode even though a plurality of light emitting units are
not laminated, and to reduce a loss in luminance due to
overlapping.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] A more complete appreciation of the invention, and
many of the attendant advantages thereof, will be readily
apparent as the same becomes better understood by reference
to the following detailed description when considered in con-
Junction with the accompanying drawings, in which like ref-
erence symbols indicate the same or similar components,
wherein:
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[0029] FIG. 1 is a schematic cross-sectional view of an
organic light emitting diode display according to an exem-
plary embodiment of the present invention;

[0030] FIG. 2 is a schematic top plan view of the organic
light emitting diode display of FIG. 1

[0031] FIG. 3 is a cross-sectional view of the organic light
emitting diode display according to the exemplary embodi-
ment of the present invention;

[0032] FIG. 4 is a layout view of a signal line of a display
unit of the organic light emitting diode display according to
the exemplary embodiment of the present invention;

[0033] FIG. 5 is an equivalent circuit diagram of one pixel
of the display unit according to the exemplary embodiment of
the present invention;

[0034] FIG. 6 is a cross-sectional view of one pixel of the
organic light emitting diode display of FI1G. 5; and

[0035] FIG. 7 is a cross-sectional view of an organic light
emitting diode display according to another exemplary
embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0036] The present invention will be described more fully
hereinafter with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.
As those skilled in the art will realize, the described embodi-
ments may be modified in various different ways, all without
departing from the spirit or scope of the present invention.
[0037] In the drawings, the thickness of layers, films, pan-
els, regions, etc. are exaggerated for clarity. Like reference
numerals designate like elements throughout the specifica-
tion. It will be understood that when an element such as a
layer, film, region, or substrate is referred to as being “on”
another element, it can be directly on the other element or
intervening elements may also be present. In contrast, when
an element is referred to as being “directly on” another ele-
ment, there are no intervening elements present.

[0038] Hereinafter, an organic light emitting diode display
according to an exemplary embodiment of the present inven-
tion will be described in detail with reference to the drawings.
[0039] FIG. 1 is a schematic cross-sectional view of an
organic light emitting diode display according to an exem-
plary embodiment of the present invention, FIG. 2 is a sche-
matic top plan view of the organic light emitting diode display
of FIG. 1, FIG. 3 is a cross-sectional view of the organic light
emitting diode display according to the exemplary embodi-
ment of the present invention, FIG. 4 is a layout view of a
signal line of a display unit of the organic light emitting diode
display according to the exemplary embodiment of the
present invention, FIG. 5 is an equivalent circuit diagram of
one pixel of the display unit according to the exemplary
embodiment of the present invention, and FIG. 6 is a cross-
sectional view of one pixel of the organic light emitting diode
display of FIG. 5.

[0040] As illustrated in FIGS. 1 to 3, a flexible display
device 1000 according to the exemplary embodiment of the
present invention includes a substrate 100, and a first display
unit 200 and a second display unit 300 including a plurality of
pixels formed on the substrate 100. Each pixel of the first
display unit 200 includes a plurality of first light emitting
diodes, and each pixel of the second display unit 300 includes
a plurality of second light emitting diodes.

[0041] The substrate 100 is a flexible substrate and may be
formed of an organic material selected from the group con-
sisting of polyethersulfone (PES), polyacrylate (PAR), poly-
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etherimide (PEI), polyethylene naphthalate (PEN), polyeth-
vlene terephthalate (PET). polyphenylene sulfide (PPS),
polyallylate, polyimide, polycarbonate (PC), cellulose triac-
etate (TAC), and cellulose acetate propionate (CAP) that are
an insulating organic material.

[0042] A sealant 400 is formed between edge portions of
the flexible substrate 100, and a first display region LA and a
second display region LB of the folded substrate 100 are
bonded to be sealed.

[0043] The sealant 400 is positioned at an edge of the sub-
strate 100 with the exception of a portion A at which the
substrate 100 is folded, and is formed along a boundary line of
the first display region LA or the second display region LB so
as to surround the first display region LA or the second
display region LB (see FIGS. 3 and 4).

[0044] The sealant 400 may be a thermosetting or photo-
curable adhesive, and a glass frit may be used.

[0045] In the latter regard, if the first display unit 200 and
the second display unit 300 are formed and the substrate is
folded so that the first display unit 200 and the second display
unit 300 face each other based on the folding region A so as to
form the organic light emitting diode display, luminance of
the organic light emitting diode display may be increased.
[0046] Particularly, according to the exemplary embodi-
ment of the present invention, in the case where the first
display unit 200 and the second display unit 300 face each
other, a loss in luminance due to ovetrlapping of the light
emitting diodes may be reduced so as to exhibit the improved
luminance.

[0047] Tobe more specific, the organic light emitting diode
display according to the exemplary embodiment of the
present invention will be described with reference to FIG. 3.
[0048] First, the first display unit 200 positioned on the
flexible substrate and including the plurality of first light
emitting diodes will be reviewed. According to the exemplary
embodiment of the present invention, the first light emitting
diode is a bottom emission type including a first electrode, a
light emitting layer, and a second electrode, in which a first
electrode 710 is a transparent layer or a semi-transparent
layer, and a second electrode 730 is a reflective layer (see FIG.
6).

[0049] Next, the second display unit positioned on the flex-
ible substrate and including the plurality of second light emit-
ting diodes will be described. According to the exemplary
embodiment of the present invention, the second light emit-
ting diode is a top emission type including a first electrode, a
light emitting layer, and a second electrode, in which the first
electrode is the reflective layer, and the second electrode is the
transparent layer or the semi-transparent layer.

[0050] Intheflexiblesubstrate 100 thatisfolded atleastone
time as illustrated in FIG. 1, a plurality of first light emitting
diodes 705 and a plurality of second light emitting diodes 70¢
face each other (see FIG. 7).

[0051] In this case, the plurality of second light emitting
diodes 70c¢ according to the exemplary embodiment of the
present invention is positioned in spaces separated between
the plurality of first light emitting diodes 705, which is for
increasing the luminance.

[0052] Furthermore, a width t+o of the plurality of second
light emitting diodes 70c is larger than a width t of the plu-
rality of first light emitting diodes 705 or an interval between
the adjacent first light emitting diodes 705. The reason is
because, in the case where the width of the second light
emitting diode 70c¢ is larger than the width of the first light
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emitting diode 705 or an interval between the adjacent first
light emitting diodes, even though the first light emitting
diode 705 and the second light emitting diode 70¢ overlap
with each other, light can be totally emitted to the interval
between the first light emitting diodes 705, and thus there is
no loss in luminance.

[0053] Referring to FIG. 3, the substrate 100 includes the
first display region LA and the second display region LB
positioned on the same surface, and the first display unit 200
is positioned in the first display region LA, and the second
display unit 300 is positioned in the second display region
LB. The substrate 100 is folded at least one time, and thus the
first display unit 200 and the second display unit 300 face
each other.

[0054] The pixels of the first display unit 200 and the sec-
ond display unit 300 form a matrix, and are connected to a
plurality of signal lines.

[0055] Referring to FIG. 4, a first signal line 121 extending
in one direction to transfer a scan signal, and a second signal
line 171 crossing the first signal line 121 to transfer an image
signal are formed on the first display region LA and the
second display region LB of the substrate 100. The first signal
line 121 and the second signal line 171 are connected to each
pixel, and the pixel may be connected to various signal lines
(not illustrated), to which the other signal is applied, other
than the first signal line 121 and the second signal line 171.
[0056] A driver 510 positioned in a peripheral region PB
outside the first display region LA and the second display
region LB, and controlling a thin film transistor of the pixel,
is positioned on the substrate 100.

[0057] Thedriver 510 may be mounted as an IC chip on the
substrate 100, or it may be integrated together with the thin
film transistors of the first display region LA and the second
display region LB on the substrate. In this case, the first signal
line 121 connected to the driver 510 may be positioned so as
to be connected to the first display region LA and the second
display region LB, thus crossing the folding region A posi-
tioned between the first display region LA and the second
display region LB.

[0058] Meanwhile, the organic light emitting diode display
of FIGS. 1to 4 includes the plurality of pixels, each including
an equivalent circuit illustrated in FIG. 5.

[0059] Referring to FIG. 5, the organic light emitting diode
display according to the exemplary embodiment of the
present invention includes the plurality of signal lines 121 and
171, and the plurality of pixels PX connected thereto and
arranged in an approximate matrix form.

[0060] The signal lines include a plurality of first signal
lines 121 transferring a gate signal (or a scan signal), a plu-
rality of second signal lines 171 transferring a data signal, and
a plurality of third signal lines 172 transferring a driving
voltage Vdd. The first signal lines 121 extend in an approxi-
mate row direction and are almost parallel to each other, and
the second signal lines 171 and the third signal lines 172 cross
the first signal lines 121 so as to extend in a column direction
and are almost parallel to each other.

[0061] Each pixel PX includes a switching thin film tran-
sistor Q2, a driving thin film transistor Q1, a storage capacitor
Cst, and an organic light emitting diode (OLED) 70.

[0062] The switching thin film transistor Q2 has a control
terminal, an input terminal, and an output terminal, in which
the control terminal is connected to the first signal line 121,
the input terminal is connected to the second signal line 171,
and the output terminal is connected to the driving thin film
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transistor Q1. The switching thin film transistor Q2 responds
to the scan signal applied to the first signal line 121 so as to
transfer the data signal applied to the second signal line 171 to
the driving thin film transistor Q1.

[0063] Furthermore, the driving thin film transistor Q1 also
has a control terminal, an input terminal, and an output ter-
minal, in which the control terminal is connected to the
switching thin film transistor Q2, the input terminal is con-
nected to the third signal line 172, and the output terminal is
connected to the organic light emitting diode 70. The driving
thin film transistor Q1 flows an output current I, ,, having a
magnitude varying according to a voltage applied between
the control terminal and the output terminal.

[0064] The capacitor Cst is connected between the control
terminal and the input terminal of the driving thin film tran-
sistor Q1. The capacitor Cst charges the data signal applied to
the control terminal of the driving thin film transistor Q1 and
maintains the data signal even after the switching thin film
transistor Q2 is turned-off.

[0065] The organic light emitting diode 70 has an anode
connected to the output terminal of the driving thin film
transistor Q1, and a cathode connected to a common voltage
Vss. The organic light emitting diode 70 displays an image by
emitting light while changing the intensity according to the
output current I, ,, of the driving thin film transistor Q1.
[0066] FIG. 6 is a cross-sectional view of one pixel of the
organic light emitting diode display of FIG. 5. In FIG. 6, the
second thin film transistor Q2 and the organic light emitting
diode 70 of FIG. 5 will be mainly described in detail accord-
ing to the order of lamination. Hereinafter, the second thin
film transistor Q2 will be called a thin film transistor.

[0067] As illustrated in FIG. 6, the organic light emitting
diode display includes the substrate 100, and a buffer layer
120 is formed on the substrate 100.

[0068] The buffer layer 120 may be formed so as to have a
single layer structure of silicon nitride (SiNx) or a dual-layer
structure in which silicon nitride (SiNx) and silicon oxide
(Si0,) are laminated. The buffer layer 120 serves to prevent
unnecessary components such as an impurity or moisture
from permeating and planarizing a surface.

[0069] A semiconductor 135 formed of polysilicon is
formed on the buffer layer 120.

[0070] The semiconductor 135 is divided into a channel
region 1355, and a source region 1356 and a drain region 1357
formed at both sides of the channel region 1355, respectively.
The channel region 1355 of the semiconductor 135 is poly-
silicon not doped with an impurity, that is, an intrinsic semi-
conductor. The source region 1356 and the drain region 1357
are polysilicon doped with a conductive impurity, that is, an
impurity semiconductor. The impurity doped on the source
region 1356 and the drain region 1357 may be any one of a
p-type impurity and an n-type impurity.

[0071] A gate insulating layer 140 is formed on the semi-
conductor 135. The gate insulating layer 140 may be a single
layer or a plurality of layers, including at least one of tetra-
ethoxysilane (tetraethyl orthosilicate, TEOS), silicon nitride,
and silicon oxide.

[0072] A gate electrode 155 is formed on the semiconduc-
tor 135, and the gate electrode 155 overlaps with the channel
region 1355.

[0073] The gate electrode 155 may be formed of a single
layer or a plurality of layers of a low resistance material such
as Al, Ti, Mo, Cu, Ni, or an alloy thereof, or amaterial having
strong corrosion.
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[0074] A first interlayer insulating layer 160 is formed on
the gate electrode 155. The first interlayer insulating layer
160, like the gate insulating layer 140, may be formed of a
single layer or a plurality of layers of tetraethoxysilane (tet-
raethyl orthosilicate, TEOS), silicon nitride, or silicon oxide.
[0075] The first interlayer insulating layer 160 and the gate
insulating layer 140 have a source contact hole 66 and a drain
contact hole 67 through which the source region 1356 and the
drain region 1357 are exposed, respectively.

[0076] A sourceelectrode 176 and a drain electrode 177 are
formed on the first interlayer insulating layer 160. The source
electrode 176 is connected to the source region 1356 through
the contact hole 66, and the drain electrode 177 is connected
to the drain region 1357 through the contact hole 67.

[0077] The source electrode 176 and the drain electrode
177 may be formed of a single layer or a plurality of layers of
a low resistance material such as Al, Ti, Mo, Cu, Ni, or an
alloy thereof, or the material having strong corrosion. For
example, the source electrode 176 and the drain electrode 177
may be a triple layer of Ti/Cuw/T1, Ti/Ag/Ti, or Mo/Al/Mo.
[0078] The gate electrode 155, the source electrode 176,
and the drain electrode 177 are a control electrode, an input
electrode, and an output electrode, respectively, of FIG. 1, and
form a thin film transistor together with the semiconductor
135. A channel of the thin film transistor is formed in the
semiconductor 135 between the source electrode 176 and the
drain electrode 177.

[0079] A second interlayer insulating layer 180 is formed
on the source electrode 176 and the drain electrode 177. The
second interlayer insulating layer 180 includes a contact hole
82 through which the drain electrode 177 is exposed.

[0080] The second interlayer insulating layer 180 may be
formed of a single layer or a plurality of layers of tetraethox-
ysilane (tetraethyl orthosilicate, TEOS), silicon nitride, or
silicon oxide like the first interlayer insulating layer, and may
be formed of a low permittivity organic material.

[0081] The first electrode 710 is formed on the second
interlayer insulating layer 180. The first electrode 710 is
electrically connected to the drain electrode 177 through the
contact hole 82, and the first electrode 710 may be the anode
of the organic light emitting diode of FIG. 1.

[0082] Inone exemplary embodiment of the present inven-
tion, the second interlayer insulating layer 180 is formed
between the first electrode 710 and the drain electrode 177,
but the first electrode 710 may be formed on the same layer as
the drain electrode 177, and may be integrated with the drain
electrode 177.

[0083] A pixel defining layer 190 is positioned on the first
electrode 710. The pixel defining layer 190 has an opening 95
through which the first electrode 710 is exposed. The pixel
defining film 190 may be formed to include resins such as
polyacrylates or polyimides, and silica-based inorganic mate-
rials.

[0084] An organic light emitting layer 720 is formed in the
opening 95 of the pixel defining layer 190.

[0085] The organic light emitting layer 720 is formed of
multilayers including one or more of a light emitting layer, a
hole injectionlayer (HIL), a hole transporting layer (HTL), an
electron transporting layer (ETL), and an electron injection
layer (EIL).

[0086] In the case where the organic light emitting layer
720 includes all of the layers, the hole injection layer may be
positioned on the pixel electrode 710 that is the anode, and the
hole transporting layer, the light emitting layer, the electron
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transporting layer, and the electron injection layer may be
sequentially laminated thereon.

[0087] In this case, the light emitting layer may be formed
of a low molecular organic material or a high molecular
organic material such as PEDOT (poly 3,4-ethylenediox-
ythiophene). The light emitting layer may include a red light
emitting layer emitting red light, a green light emitting layer
emitting green light, and a blue light emitting layer emitting
blue light, and the red light emitting layer, the green light
emitting layer, and the blue light emitting layer are respec-
tively formed in a red pixel, a green pixel, and a blue pixel to
implement a color image.

[0088] Furthermore, the light emitting layer may imple-
ment the color image by laminating all of the red light emit-
ting layer, the green light emitting layer, and the blue light
emitting layer in the red pixel, the green pixel, and the blue
pixel together, and by forming a red color filter, a green color
filter, and ablue color filter for each pixel. In another example,
a white light emitting layer emitting white light may be
formed in all of the red pixel, the green pixel, and the blue
pixel, and the red color filter, the green color filter, and the
blue color filter may be formed for each pixel to implement
the color image. In the case where the color image is imple-
mented by using the white light emitting layer and the color
filter, a deposition mask for depositing the red light emitting
layer, the green light emitting layer, and the light emitting
layer on each pixel, that is, the red pixel, the green pixel, and
the blue pixel, may not be used.

[0089] Furthermore, of course, the white light emitting
layer may be formed of one light emitting layer emitting
white light, or may emit white light by laminating a plurality
of light emitting layers emitting lights having different colors.
For example, a constitution where white light can be emitted
by combining at least one yellow light emitting layer and at
least one blue light emitting layer, a constitution where white
light can be emitted by combining at least one cyan light
emitting layer and at least one red light emitting layer, a
constitution where white light can be emitted by combining at
least one magenta light emitting layer and at least one green
light emitting layer, and the like may be included.

[0090] The second electrode 730 is formed on the pixel
defining layer 190 and the organic light emitting layer 720.
[0091] The second electrade 730 becomes a cathode of the
organic light emitting diode. Accordingly, the first electrode
710, the organic light emitting layer 720, and the second
electrode 730 form the organic light emitting diode 70.
[0092] The organic light emitting diode display may have
any one structure of a top display type, a bottom display type,
and a double-sided display type according to a direction of
light emitted by the organic light emitting diode 70.

[0093] Inthe case of the top display type, the first electrode
710 is formed of the reflective layer, and the second electrode
730 is formed of the semi-transparent layer or the transparent
layer. On the other hand. in the case of the bottom display
type, the first electrode 710 is formed of the semi-transparent
layer or the transparent layer, and the second electrode 730 is
formed of the reflective layer. In addition, in the case of the
double-sided display type, the first electrode 710 and the
second electrode 730 are formed of the transparent layer or
the semi-transparent layer.

[0094] The reflective layer and the semi-transparent layer
are made by using one or more metals of magnesium (Mg),
silver (Ag), gold (Au), calcium (Ca), lithium (Li), chromium
(Cr), and aluminum (Al), or an alloy thereof. The reflective
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layer and the semi-transparent layer are determined by a
thickness, and the semi-transparent layer may be formed so as
to have a thickness of 200 nm or less. Transmittance of light
is increased as the thickness is reduced, but if the thickness is
very small, resistance is increased.

[0095] Thetransparent layer is formed of a material such as
ITO (indium tin oxide), IZO (indium zinc oxide), ZnO (zinc
oxide), or In,O; (indium oxide).

[0096] In the exemplary embodiment of the present inven-
tion, the first light emitting diode of the first display unit is a
bottom display type, and the second light emitting diode of
the second display unit is a top display type.

[0097] That is, the first light emitting diode of the first
display unit includes the first electrode formed of the trans-
parent layer or the semi-transparent layer and the second
electrode formed of the reflective layer, and the second light
emitting diode of the second display unit includes the first
electrode formed of the reflective layer and the second elec-
trode formed of the transparent layer or the semi-transparent
layer.

[0098] In the exemplary embodiment of the present inven-
tion, only the case where the first light emitting diode of the
first display unit is the bottom display type and the second
light emitting diode of the second display unit is the top
display type is illustrated, but the present invention is not
limited thereto. That is, the first light emitting diode of the
first display unit may be the top display type and the second
light emitting diode of the second display unit may be the
bottom display type. According to this case, the first light
emitting diode of the first display unit may include the first
electrode formed of the reflective layer and the second elec-
trode formed of the transparent layer or the semi-transparent
layer, and the second light emitting diode of the second dis-
play unit may include the first electrode formed of the trans-
parent layer or the semi-transparent layer and the second
electrode formed of the reflective layer.

[0099] Next, an encapsulation 260 is formed on the second
electrode 730.
[0100] The encapsulation 260 may be formed by alter-

nately laminating one or more organic layers and one or more
inorganic layers. The inorganic layer or the organic layer may
be each provided in plural.

[0101] The organic layer is formed of a polymer, and pref-
erably, may be a single layer or a laminated layer formed of
any one of polyethylene terephthalate, polyimide, polycar-
bonate, epoxy, polyethylene, and polyacrylate. More prefer-
ably, the organic layer may be formed of polyacrylate, and
specifically, includes a substance obtained by polymerizing a
monomer composition including a diacrylate-based mono-
mer and a triacrylate-based monomer. A monoacrylate-based
monomer may be further included in the monomer composi-
tion. Furthermore, a known photoinitiator such as TPO may
be further included in the monomer composition, but the
present invention is not limited thereto.

[0102] The inorganic layer may be a single layer or a lami-
nated layer including metal oxide or metal nitride. Specifi-
cally, the inorganic layer may include any one of SiN_, A1,O,,
Si0,, and TiO,.

[0103] The uppermost layer of the sealing layer, which is
exposed to the outside, may be formed of the inorganic layer
in order to prevent permeation of moisture to the organic light
emitting diode.

[0104] The sealing layer may include at least one sandwich
structure in which at least one organic layer is inserted
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between at least two inorganic layers. Furthermore, the seal-
ing layer may include at least one sandwich structure in which
at least one inorganic layer is inserted between at least two
organic layers.

[0105] The sealing layer may sequentially include a first
inorganic layer, a first organic layer, and a second inorganic
layer from an upper portion of the display unit. Furthermore,
the sealing layer may sequentially include the first inorganic
layer, the first organic layer, the second inorganic layer, a
second organic layer, and a third inorganic layer from the
upper portion of the display unit. Furthermore, the sealing
layer may sequentially include the first inorganic layer, the
first organic layer, the second inorganic layer, the second
organic layer, the third inorganic layer, a third organic layer,
and a fourth inorganic layer from the upper portion of the
display unit.

[0106] A halogenated metal layer including LiF may be
further included between the display unit and the first inor-
ganic layer. The halogenated metal layer may prevent the
display unit from being damaged when the first inorganic
layer is formed by sputtering or plasma deposition.

[0107] The first organic layer has an area that is smaller
than that of the second inorganic layer, and the second organic
layer may have an area that is smaller than that of the third
inorganic layer. Furthermore, the first organic layer is com-
pletely covered by the second inorganic layer, and the second
organic layer may be completely covered by the third inor-
ganic layer.

[0108] FIG. 7 is a cross-sectional view of an organic light
emitting diode display according to another exemplary
embodiment of the present invention. Since a large portion of
the organic light emitting diode display according to this
exemplary embodiment of the present invention has the same
constituent elements as that of the aforementioned organic
light emitting diode display, only different constituent ele-
ments will be described.

[0109] A first light emitting diode of a first display unit of
the organic light emitting diode display according to another
exemplary embodiment of the present invention further
includes an absorption layer 740c¢ positioned on a second
electrode 730c (see FIG. 7).

[0110] Thesecondelectrode ofthe first display unitaccord-
ing to the exemplary embodiment of the present invention is
the reflective layer, and thus light emitted from the light
emitting diode of the second display unit may be reflected by
the reflective layer. In this case, there is a concern regarding a
loss of emitted light, and thus, in the case where the second
electrode of the first display unit is the reflective layer, the
absorption layer 740 positioned thereon may be further
included.

[0111] Theabsorption layer 740 may be made of a material
such as a coloring pigment or a carbon nanotube, but the
material is not limited thereto, and any material absorbing
emitted light is feasible.

[0112] While this invention has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims.
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What is claimed is:
1. An organic light emitting diode display, comprising:
a flexible substrate bent at least one time;
a first display unit positioned on the flexible substrate and
including a plurality of first light emitting diodes; and
a second display unit positioned on the flexible substrate
and including a plurality of second light emitting diodes;
wherein a width of each second light emitting diode is
larger than a width of each first light emitting diode.
2. The organic light emitting diode display of claim 1,
wherein:
the first light emitting diode and the second light emitting
diode each include a first electrode, a light emitting
layer, and a second electrode.
3. The organic light emitting diode display of claim 2,
wherein:
the first electrode of the first light emitting diode is one of
atransparent layer and a semi-transparent layer, and the
first electrode of the second light emitting diode is a
reflective layer.
4. The organic light emitting diode display of claim 3,
wherein:
the second electrode of the first light emitting diode is a
reflective layer, and the second electrode of the second
light emitting diode is one of a transparent layer and a
semi-transparent layer.
5. The organic light emitting diode display of claim 2,
wherein:
the second light emitting diode further includes an absorp-
tion layer positioned on the second electrode.
6. The organic light emitting diode display of claim 5,
wherein:
the absorption layer is one of a coloring pigment and a
carbon nanotube.
7. The organic light emitting diode display of claim 2,
wherein:
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the reflective layer is formed of at least one of magnesium
(Mg), silver (Ag), gold (Au), calcium (Ca), lithium (L),
chromium (Cr), and aluminum (Al), and an alloy
thereof.
8. The organic light emitting diode display of claim 2,
wherein:
the transparent layer is formed of at least one of ITO
(indium tin oxide), IZO (indium zinc oxide), ZnO (zinc
oxide), and In,O; (indium oxide).
9. The organic light emitting diode display of claim 1,
wherein:
the plurality of second light emitting diodes is positioned in
spaces separated between the plurality of firstlight emit-
ting diodes.
10. The organic light emitting diode display of claim 9,
wherein:
widths of the plurality of second light emitting diodes are
larger than the spaces separated between the plurality of
first light emitting diodes.
11. The organic light emitting diode display of claim 1,
wherein:
the flexible substrate is bent between the first display unit
and the second display unit.
12. The organic light emitting diode display of claim 1,
further comprising:
a sealant sealing the first display unit and the second dis-
play unit.
13. The organic light emitting diode display of claim 1,
wherein:
the flexible substrate includes at least one of polyimide,
polycarbonate, polyacrylate, polyetherimide, polyether-
sulfone, polyethylene terephthalate, and polyethylene
naphthalate.
14. The organic light emitting diode display of claim 1,
wherein:
the first light emitting diode is a bottom emission type, and
the second light emitting diode is a top emission type.
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The present invention relates to an organic ight emitting
diodedisplay, and inorder to improve luminance, the organic

atleast one time, a firstdisplay unit positoned on the flexible
substrate and meluding a pluraity of first light emitting
diodes, and a second display unit positioned on the flexible
substrate and including a plurality of second light emitting
diodes, in which a width of each second light emitting diode
5 larger than the width of each firt ight emitting diode.
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