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(57) ABSTRACT

An organic light emitting diode (OLED) display includes: a
substrate including a first area and a second area; a first
electrode at the first area of the substrate, and a first electrode
at the second area of the substrate; a reflective electrode onthe
first electrode at the first area; a barrierrib on the substrate, the
barrier rib having openings exposing the reflective electrode
and the first electrode at the second area; an organic emission
layer on the reflective electrode and the first electrode at the
second area; a second electrode on the organic emission layer;
and a reflective layer on the second electrode at the second
area.
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ORGANIC LIGHT EMITTING DIODE

DISPLAY
BACKGROUND
[0001] 1.Field
[0002] Embodiments relate to an organic light emitting
diode (OLED) display.
[0003] 2. Description of the Related Art
[0004] An organic light emitting diode (OLED) display

includes two electrodes and an organic emission layer dis-
posed between the two electrodes. Electrons injected from
one electrode and holes injected from the other electrode are
combined in the organic emission layer, such that excitons are
formed. Light is emitted by energy generated from the exci-
tons.

[0005] The organic light emitting diode (OLED) display is
classified as a top emission, bottom emission, and double-
sided emission depending on the light emission direction
from an organic emission layer. Different materials of pixel
electrodes or common electrodes of the organic light emitting
diode (OLED) display are used, according to light emission
type. Since the dual-side light emitting OLED display simul-
taneously emits light from top and bottom surfaces of one
display panel, the dual-side light emitting OLED display may
increase luminance while realizing different images on the
top and bottom surfaces.

[0006] Theabove disclosed information in the Background
is only for enhancing an understanding of the described tech-
nology. Therefore, the background may contain information
that does not form the prior art already known to a person of
ordinary skill in the art in this country.

SUMMARY
[0007] Embodiments provide a dual-side light emitting dis-
play device.
[0008] An organic light emitting diode (OLED) display,

according to an exemplary embodiment, includes: a substrate
including a first area and a second area; a first electrode at the
first area of the substrate, and a first electrode at the second
area of the substrate; a reflective electrode on the first elec-
trode at the first area; a barrier rib on the substrate, the barrier
rib having openings exposing the reflective electrode and the
first electrode at the second area; an organic emission layer on
the reflective electrode and the first electrode at the second
area; a second electrode on the organic emission layer; and a
reflective layer on the second electrode at the second area.
[0009] The organic emission layer of the first area may
top-emit light in a direction of the second electrode, and the
organic emission layer of the second area may bottom-emit
light in a direction of the first electrode.

[0010] The first area and the second area may be formed in
one pixel.
[0011] The barrier rib opening may include a first opening

exposing the reflective electrode and a second opening expos-
ing the first electrode at the second area.

[0012] The first opening and the second opening may be
formed in one pixel.

[0013] An encapsulation member on the reflective layer
may be further included.

[0014] The first electrode may include a transflective mate-
rial.
[0015] A lower layer of the first electrode may be made of

ITO or IZ0, the middle layer may be made of Ag, the upper

Apr. 26,2012

layer may be made of ITO or IZO, and the thickness of the
middle layer may be less than 200 A.

[0016] Thelowerlayer ofthe firstelectrode may be made of
ITO or IZ0, the middle layer may be made of Ag, the upper
layer may be made of ITO or IZO, and the thickness of the
middle layer may be more than 1000 A.

[0017] The second electrode may include a transflective
material.
[0018] The reflective layer may be made of one selected

from lithium (L), calcium (Ca), fluorinated lithium/calcium
(LiF/Ca), fluorinated lithium/aluminum (LiF/Al), aluminum
(Al), silver (Ag), magnesium (Mg), or gold (Au).

[0019] Also, in an organic light emitting diode (OLED)
display according to another exemplary embodiment, the first
area may be formed inside the top light emitting pixel among
aplurality of pixels and the second area may be formed inside
the bottom light emitting pixel.

[0020] The first area and the second area may be respec-
tively formed inside the top light emitting pixel and the bot-
tom light emitting pixel of the same color.

[0021] The barrier rib opening may include a first opening
exposing the reflective electrode and a second opening expos-
ing the first electrode of the second area.

[0022] The first opening may be formed inside the top light
emitting pixel, and the second opening may be formed inside
the bottom light emitting pixel.

[0023] An encapsulation member on the reflective layer
may be further included.

[0024] The first electrode may include a transflective mate-
rial.
[0025] The lower layer of the first electrode may be of ITO

or [ZO, the middle layer may be made of Ag, the upper layer
may be made of ITO or IZO, and the thickness of the middle
layer may be less than 200 A,

[0026] A lower layer of the reflective electrode may be
made of ITO or [Z0, the middle layer may be made of Ag, the
upper layer may be made of ITO or IZ0, and the thickness of
the middle layer may be more than 1000 A.

[0027] The second electrode may include a transflective
material.
[0028] The reflective layer may be made of one selected

from lithium (L), calcium (Ca), fluorinated lithium/calcium
(LiF/Ca), fluorinated lithium/aluminum (LiF/Al), aluminum
(Al), silver (Ag), magnesium (Mg), or gold (Au).

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] FIG. 1 is a layout view of one pixel of an organic
light emitting diode (OLED) display according to the first
exemplary embodiment.

[0030] FIG. 2is a cross-sectional view of the organic light
emitting diode (OLED) display of FIG. 1 taken along the line
[I-IL

[0031] FIG. 3 is a layout view of a plurality of pixels of an
organic light emitting diode (OLED) display according to the
second exemplary embodiment.

[0032] FIG. 41is a cross-sectional view of the organic light
emitting diode (OLED) display of FIG. 3 taken along the line
IV-IV' and TV"-IV™.

DETAILED DESCRIPTION

[0033] Korean Patent Application No. 10-2010-0103501,
filed on Oct. 22, 2010, in the Korean Intellectual Property
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Office, and entitled: “Organic Light Emitting Diode Display,”
is incorporated by reference herein in its entirety.

[0034] Exemplary embodiments will now be described
more fully hereinafter with reference to the accompanying
drawings; however, they may be embodied in different forms
and should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully
convey the scope of the inventive concept to those skilled in
the art.

[0035] Furthermore, in various exemplary embodiments,
like reference numerals are used for components having the
same configuration representatively in a first exemplary
embodiment, and other configurations different from the first
exemplary embodiment are described in the other exemplary
embodiments.

[0036] In the drawings, the thickness of layers, films, pan-
els, regions, etc., are exaggerated for clarity. In addition, in
the drawings, for understanding and ease of description, the
thicknesses of some layers and areas are exaggerated. It will
be understood that when an element such as a layer, film,
region, or substrate is referred to as being “on” another ele-
ment, it can be directly on the other element or intervening
elements may also be present.

[0037] An organic light emitting diode (OLED) display
according to the first exemplary embodiment will now be
described with reference to FIGS. 1-2.

[0038] FIG. 1 is a layout view of one pixel of an organic
light emitting diode (OLED) display according to the first
exemplary embodiment. FIG. 2 is a cross-sectional view of
the organic light emitting diode (OLED) display of FIG. 1
taken along the line I1-II.

[0039] As shown in FIGS. 1-2, an organic light emitting
diode (OLED) display includes a switching thin film transis-
tor 10, a driving thin film transistor 20, a storage capacitor 80,
and an organic light emitting diode (OLED) 70 formed for
each pixel. The organic light emitting diode (OLED) display
also includes a gate line 121 disposed in one direction. The
OLED also includes a data line 171 and a common voltage
line 172 that insulatively crosses the gate line 121. A bound-
ary of one pixel may be defined by the gate line 121, the data
line 171, and the common voltage line 172, but is not neces-
sarily limited thereto.

[0040] The organic light emitting element 70 includes a
first electrode 710, an organic emission layer 720 formed on
the first electrode 710, and a second electrode 730 formed on
the organic emission layer 720. The first electrode 710 is a
positive (+) electrode, i.e. a hole injection electrode. The
second electrode 730 is a negative (=) electrode, i.e. an elec-
tron injection electrode. However, the first embodiment is not
necessarily limited thereto. Therefore, according to a driving
method of the organic light emitting diode display, the first
electrode 710 may be the negative electrode and the second
electrode 730 may be the positive electrode. Holes and elec-
trons from each of the first electrode 710 and the second
electrode 730 are injected into the organic emission layer 720.
When excitons, generated by the combination of the injected
holes and electrons, are transitioned from an excited state to a
ground state, light is emitted.

[0041] One pixel includes a first area F, which is a top light
emitting area. The top light emitting area F has light emitted
from the organic emission layer 720 in a top direction toward
the second electrode 730. One pixel includes a second area R,
which is a bottom light emitting area. The bottom light emit-
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ting area R has light emitted from the organic emission layer
720 in a bottom direction toward the first electrode 710.
[0042] The storage capacitor 80 includes a first storage
plate 128 and a second storage plate 178 with an interlayer
insulating layer 160 interposed therebetween. The interlayer
insulating layer 160 becomes a dielectric. Storage capacity is
determined by electric charges stored in the storage capacitor
80 and a voltage between the storage plates 128 and 178.
[0043] The switching thin film transistor 10 includes a
switching semiconductor layer 131, a switching gate elec-
trode 122, a switching source electrode 173, and a switching
drain electrode 174. The driving thin film transistor 20
includes a driving semiconductor layer 132, a driving gate
electrode 125, a driving source electrode 176, and a driving
drain electrode 177.

[0044] The switching thin film transistor 10 is used as a
switching element. The switching element selects a pixel to
emit light. The switching gate electrode 122 is connected to
the gate line 121. The switching source electrode 173 is
connected to the data line 171. The switching drain electrode
174 is spaced apart from the switching source electrode 173.
The switching drain electrode 174 is connected to a first
storage plate 128.

[0045] The driving thin film transistor 20 applies a driving
power to allow the organic emission layer 720, in the selected
pixel, to emit light to the pixel electrode 710. The organic
emission layer 720 is part of the organic light emitting diode
70. The driving gate electrode 125 is connected to the first
storage plate 158. Each of the driving source electrode 176
and the second storage plate 178 are connected to the com-
mon voltage line 172. The driving drain electrode 177 is
connected to the first electrode 710 of the organic light emit-
ting diode 70 through an electrode contact hole 182.

[0046] The switching thin film transistor 10 is operated by
a gate voltage applied to the gate line 121. The switching thin
film transistor 10 transmits a data voltage applied to the data
line 171 to the driving thin film transistor 20. A voltage is
stored in the storage capacitor 80. The voltage is equivalent to
adifference between a common voltage applied to the driving
thin film transistor 20 from the common voltage line 172 and
the data voltage transmitted from the switching thin film
transistor 10. A current corresponding to the voltage stored in
the storage capacitor 80 flows to the organic light emitting
diode 70 through the driving thin film transistor 20. The
current allows the organic light emitting diode 70 to emit
light.

[0047] The structure of the organic light emitting diode
display according to the first embodiment will be described
according to the deposition sequence in FIG. 2.

[0048] The structure of the thin film transistor will now be
described. The structure of the thin film transistor will be
focused on the driving thin film transistor 20. In addition,
differences between the switching thin film transistor 10 and
the driving thin film transistor will be briefly described.
[0049] Thedriving semiconductor layer 132 is formed ona
substrate 110. The substrate 110 is made of an insulating
material, e.g., glass, quartz, ceramic, or plastic. However, the
present embodiments are not limited thereto. Accordingly,
the first substrate member 110 may be formed of a metallic
material, e.g., stainless steel, etc.

[0050] The driving semiconductor layer 132 is made of a
polycrystalline silicon film. The driving semiconductor layer
132 includes a channel region 135 not doped with impurities.
The driving semiconductor layer 132 also includes a source
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region 136 and a drain region 137 doped with p+ impurities at
both sides of the channel region 135. The doped ion material
is a P-type impurity, e.g., boron, B2HS6, etc. The impurity
depends on the kind of thin film transistor.

[0051] Inthe firstembodiment, a PMOS-structure thin film
transistor with the P-type impurity has been used as the driv-
ing thin film transistor 20. However, the driving thin film
transistor s not limited thereto. Therefore, either an NMOS-
structure thin film transistor or a CMOS-structure thin film
transistor may be used as the driving thin film transistor 20.
[0052] In FIG. 2, the driving thin film transistor 20 is a
polycrystalline thin film transistor. The polycrystalline thin
film includes polycrystalline silicon film. The switching thin
film transistor 10, not shown in FIG. 2, may be a polycrystal-
line thin film transistor or an amorphous thin film transistor,
including an amorphous silicon film.

[0053] A gate insulating layer 140 made of silicon nitride
(SiNx) or silicon oxide (Si02) is formed on the driving semi-
conductor layer 132. A gate wire including the driving gate
electrode 125 is formed on the gate insulating layer 140. The
gate wire further includes the gate line 121, the first storage
plate 128, and other wires. The driving gate electrode 125 is
overlapped with at least a part of the driving semiconductor
layer 132, at the channel region 135.

[0054] The interlayer insulating layer 160 covering the
driving gate electrode 125 is formed on the gate insulating
layer 140. The gate insulating layer 140 and the interlayer
insulating layer 160 share through-holes for exposing the
source region 136 and the drain region 137 of the driving
semiconductor layer 132. The interlayer insulating layer 160
is made of a ceramic-based material, e.g. silicon nitride
(SiN, ) or silicon oxide (Si0,). The interlayer insulating layer
160 is, therefore, made of similar materials as the gate insu-
lating layer 140.

[0055] On the interlayer insulating layer 160, the data wire
is formed. The data wire includes the driving source electrode
176 and driving drain electrode 177. The data wire also
includes the data line 171, the common power line 172, the
second capacitor plate 178, and the other wire. The driving
source electrode 176 and driving drain electrode 177 are
connected to the sourceregion 136 and drain region 137 of the
driving semiconductor layer 132 through through-holes. The
through-holes are formed in the interlayer insulating layer
160 and gate insulating layer 140.

[0056] The driving thin film transistor 20 is formed. The
driving thin film transistor 20 includes the driving semicon-
ductor layer 132, driving gate electrode 155, driving source
electrode 176, and driving drain electrode 177. The configu-
ration of the driving thin film transistor 20 is not limited to the
above examples, but may be variously modified with known
configurations that can be easily performed by those skilled in
the art.

[0057] On the interlayer insulating layer 160, a planariza-
tion layer 180 that covers the data wires 172, 176, 177, and
178 is formed. The planarization layer 180 removes a step,
i.e.,aheight difference between the data wires. The planariza-
tion layer 180 increases the luminous efficiency of the organic
light emitting diode 70 formed on the planarization layer 180.
The planarization layer 180 has an electrode contact hole 182
that exposes a portion of the drain electrode 177 formed
therein.

[0058] The planarization layer 180 may be made of at least
one material of acry] resins (polyacrylate resins), epoxy res-
ins, phenolic resins, polyamide resins, polyimide resins,
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unsaturated polyesters resins, polyphenylenether resins,
polyphenylene sulfide resins, and benzocyclobutene (BCB).
[0059] Thefirst exemplary embodiment is not limited to the
above structures. If necessary, any of the planarization layer
180 and the interlayer insulating layer 160 may be omitted.
[0060] On the planarization layer 180, the first electrode
710 is formed. The first electrode 710 is part of the organic
light emitting diode 70. The first electrode 710 is formed on
the top light emitting area F and the bottom light emitting area
R. The first electrode 710 is connected to the drain electrode
177 through the electrode contact hole 182 of the planariza-
tion layer 180.

[0061] The first electrode 710 may be made of a transflec-
tive material. The first electrode 710 may be formed with
triple layers. In this scenario, the lower layer of the first
electrode 710 may be made of ITO (indium tin oxide) or IZO
(indium zinc oxide). The middle layer of the first electrode
710 may be made of a material, e.g., lithium (Li), calcium
(Ca), fluorinated lithium/calcium (LiF/Ca), fluorinated
lithium/aluminum (LiF/Al), aluminum (Al), silver (Ag),
magnesium (Mg), or gold (Au). The upper layer of the first
electrode 710 may be made of ITO (indium tin oxide) or IZO
(indium zinc oxide). When the middle layer of the first elec-
trode 710 is made of silver (Ag), it is preferable that the
thickness of the middle layer is less than 200 A. When the
thickness of the middle layer is more than 200 A, it is difficult
for light to transmit through the first electrode 710.

[0062] A reflective electrode 715 is formed on the first
electrode 710 where the top light emitting area F is posi-
tioned. The reflective electrode 715 may be formed with triple
layers. In this scenario, the lower layer of the reflective elec-
trode 715 may be made of ITO (indium tin oxide) or IZO
(indium zinc oxide). The middle layer of the reflective elec-
trode 715 may be made of a material, e.g., lithium (Li),
calcium (Ca), fluorinated lithium/calcium (LiF/Ca), fluori-
nated lithium/aluminum (LiF/Al), aluminum (Al), silver
(Ag), magnesium (Mg), or gold (Au). The upper layer of the
reflective electrode 715 may be made of ITO (indium tin
oxide) or IZO (indium zinc oxide). When the middle layer of
the reflective electrode 715 is made of silver (Ag), it is pref-
erable that the thickness of the middle layer is more than 1000
A. When the thickness of the middle layer is less than 1000 A,
it is difficult for light to be reflected in the reflective electrode
715. When the upper layer of the first electrode 710 is formed
with the same material of ITO or IZO as the lower layer of the
reflective electrode 715, the lower layer of the reflective elec-
trode 715 may be omitted.

[0063] A barrier rib 191, having a first opening 191fand a
second opening 1917, is formed on the planarization layer
180. The first opening 191f exposes the reflective electrode
715. The second opening 191~ exposes the first electrode 710
positioned at the bottom light emitting area R. The reflective
electrode 715 corresponds to the first opening 1911 of the
barrier rib 191. The first electrode 710 is positioned at the
bottom light emitting area R to correspond to the second
opening 191~. The first opening 191fand the second opening
1917 are formed inside one pixel. The barrier rib 191 may be
made of a resin-based or silica-based inorganic material, e.g,,
a polyacryl-based resin and polyimides.

[0064] The organic emission layer 720 is formed on the
reflective electrode 715 at the top light emitting area F. The
first electrode 710 is positioned at the bottom light emitting
area R. The organic emission layer 720, formed on the reflec-
tive electrode 715, is positioned at the top light emitting area
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F. The organic emission layer 720 formed on the first elec-
trode 710 is positioned at the bottom light emitting area R.
The organic emission layer 720 at the top light emitting area
F and the organic emission layer 720 at the bottom light
emitting area R are separated from each other by the barrier
rib 191.

[0065] The organic emission layer 720 is made of a low
molecular weight organic material or a high molecular weight
organic material, e.g. poly3,4-ethylenedioxythiophene (PE-
DOT).

[0066] The organic emission layer 720 may be formed with
multiple layers including at least one of an emission layer, a
hole injection layer (HIL), a hole transport layer (HTL), an
electron transport layer (ETL), and an electron injection layer
(EIL). When all layers are included, the hole injection layer
(HIL) is disposed on the pixel electrode 710, an anode, and
the hole transport layer (HTL). The emission layer, the elec-
tron transport layer (ETL), and the electron injection layer
(EIL) are sequentially stored thereon.

[0067] The second electrode 730 is formed on the organic
emission layer 720 at the top light emitting area F and the
organic emission layer 720 at the bottom light emitting area
R.

[0068] The second electrode 730 may be formed of a trans-
flective material. The second electrode 730 may be formed
with triple layers. In this scenario, the lower layer of the
second electrode 730 may be made of ITO (indium tin oxide)
or IZ0 (indium zinc oxide). The middle layer of the second
electrode 730 may be made of a material, e.g., lithium (Li),
calcium (Ca), fluorinated lithium/calcium (LiF/Ca), fluori-
nated lithium/aluminum (LiF/Al), aluminum (Al), silver
(Ag), magnesium (Mg), or gold (Au). The upper layer of the
second electrode 730 may be made of ITO (indium tin oxide)
or IZ0 (indium zinc oxide). When the middle layer of the
second electrode 730 is made of silver (Ag), it is preferable
that the thickness of the middle layer is less than 200 A. When
the thickness of the middle layer is more than 200 A, it is
difficult for light to transmit through the second electrode
730.

[0069] The organic light emitting element 70 is formed.
The organic light emitting element 70 includes the first elec-
trode 710, the organic emission layer 720, and the second
electrode 730.

[0070] On the second electrode 730, an encapsulation
member 210 faces the display substrate 110. The encapsula-
tion member 210 is made of a transparent material, e.g., glass
and plastic.

[0071] A reflective layer 740 is formed between the encap-
sulation member 210 and the second electrode 730 in the
bottom light emitting area R. The reflective layer 740 may be
separated from the second electrode 730 by a predetermined
interval, or may contact the second electrode 730.

[0072] The reflective layer 740 may be made of the reflec-
tive material, e.g., lithium (Li), calcium (Ca), fluorinated
lithium/calcium (LiF/Ca), fluorinated lithium/aluminum
(LiF/Al), aluminum (Al), silver (Ag), magnesium (Mg), or
gold (Au).

[0073] The light emitted from the organic emission layer
720 is emitted in the front side by the reflective electrode 715
in the top light emitting area F. The light emitted from the
organic emission layer 720 is emitted in the rear side by the
reflective layer 740 in the bottom light emitting area R. The
top light emitting area F and the bottom light emitting area R
are both formed in one pixel such that the dual-side light
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emitting type organic light emitting diode (OLED) display of
the thin film type may be a simple manufacturing process.
[0074] The reflective electrode 715, formed in the top light
emitting area F, generates the micro-cavity effect along with
the second electrode 730. The second electrode 730 is made
of transflective material. In the micro-cavity structure, the
light is repeatedly reflected between the reflective electrode
715 and the second electrode 730. The reflective electrode
715 and the second electrode 730 are spaced from each other
by a predetermined optical length and made of transflective
material such that light of a specific wavelength is enhanced
through constructive interference. The reflective layer 740,
formed in the bottom light emitting area R, generates the
micro-cavity effect along with the first electrode 710. The first
electrode 710 is made of transflective material such that the
organic light emitting diode (OLED) display, according to the
first exemplary embodiment, can realize good display quali-
ties, e.g., high photo-efficiency and high color purity.

[0075] The top light emitting area F and the bottom light
emitting area R are both formed in one pixel such that the
dual-side light emitting type of organic light emitting diode
(OLED) display of the thin film type may be a simple manu-
facturing process. However, the top light emitting area and
the bottom light emitting area may be formed together, inside
different pixels, of the same color.

[0076] FIG. 3 is a layout view of a plurality of pixels of an
organic light emitting diode (OLED) display according to the
second exemplary embodiment. FIG. 4 is a cross-sectional
view of the organic light emitting diode (OLED) display of
FIG. 3 taken along the line [V-IV' and TV"-IV™.

[0077] The second exemplary embodiment, except for the
top light emitting pixel and the bottom light emitting pixel
formed in the same color, is substantially equivalent to the
first exemplary embodiment shown in FIGS. 1-2 such that
overlapping description is omitted.

[0078] As shown in FIGS. 3-4, the organic light emitting
diode (OLED) display, according to the second exemplary
embodiment, includes a top light emitting pixel Pf and a
bottom light emitting pixel Pr having the same color. The top
light emitting pixel Pfincludes a top light emitting area F, i.e.
the first area where the light emitted from the organic emis-
sion layer 720 is emitted in the top direction of the second
electrode 730. The bottom light emitting pixel Pr includes the
bottom light emitting area R, i.e. the second area where the
light emitted from the organic emission layer 720 is emitted in
the bottom direction of the first electrode 710.

[0079] The first electrode 710 is formed on the planariza-
tion layer 180 of the top light emitting pixel Pfand the bottom
light emitting pixel Pr. The first electrode 710 of the top light
emitting pixel Pfand the first electrode 710 of the bottom light
emitting pixel Pr are separated from each other.

[0080] The first electrode 710 may be made of transflective
material. Thus, the first electrode 710 may be formed with
triple layers. In this scenario, the lower layer of the first
electrode 710 may be made of ITO (indium tin oxide) or IZO
(indium zinc oxide). The middle layer of the first electrode
710 may be made of a material, e.g., lithium (Li), calcium
(Ca), fluorinated lithium/calcium (LiF/Ca), fluorinated
lithium/aluminum (LiF/Al), aluminum (Al), silver (Ag),
magnesium (Mg), or gold (Au). The upper layer of the first
electrode 710 may be made of ITO (indium tin oxide) or IZO
(indium zinc oxide). When the middle layer of the first elec-
trode 710 is made of silver (Ag), it is preferable that the
thickness of the middle layer is less than 200 A. When the
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thickness of the middle layer is more than 200 A, it is difficult
for light to transmit through the first electrode 710.

[0081] A reflective electrode 715 is formed on the first
electrode 710 where the top light emitting area F is posi-
tioned. The reflective electrode 715 may be formed with triple
layers. In this scenario, the lower layer of the reflective elec-
trode 715 may be made of ITO (indium tin oxide) or IZO
(indium zinc oxide). The middle layer of the reflective elec-
trode 715 may be made of a material, e.g., lithium (Li),
calcium (Ca), fluorinated lithium/calcium (LiF/Ca), fluori-
nated lithium/aluminum (LiF/Al), aluminum (Al), silver
(Ag), magnesium (Mg), or gold (Au). The upper layer of the
reflective electrode 715 may be made of ITO (indium tin
oxide) or IZO (indium zinc oxide). When the middle layer of
the reflective electrode 715 is made of silver (Ag), it is pref-
erable that the thickness of the middle layer is more than 1000
A. When the thickness of the middle layer is less than 1000 A,
it is difficult for light to be reflected in the reflective electrode
715. When the upper layer of the first electrode 710 is formed
with the same material of ITO or IZO as the lower layer of the
reflective electrode 715, the lower layer of the reflective elec-
trode 715 may be omitted.

[0082] A barrier rib 191 having a first opening 191f is
formed on the planarization layer 180. The first opening 191/
exposes the reflective electrode 715 of the top light emitting
pixel Pfand a second opening 1917 exposing the first elec-
trode 710 of bottom light emitting pixel Pr. The reflective
electrode 715 corresponds to the first opening 191/ of the
barrier rib 191. The first opening 191/1s positioned at the top
light emitting pixel Pf. The second opening 19171s positioned
at the bottom light emitting pixel Pr.

[0083] An organic emission layer 720 is formed on the
reflective electrode 715. The organic emission layer 720 is
positioned at the top light emitting pixel Pf. The first electrode
710 is positioned at the bottom light emitting pixel Pr.

[0084] The organic emission layer 720, formed on the
reflective electrode 715, 1s positioned at the top light emitting
pixel Pf. The organic emission layer 720, formed on the first
electrode 710, is positioned at the bottom light emitting pixel
Pr. The organic emission layer 720 at the top light emitting
pixel Pfand the organic emission layer 720 at the bottom light
emitting pixel Pr are separated from each other by the barrier
rib 191.

[0085] The second electrode 730 is formed on the organic
emission layer 720, formed at the top light emitting pixel Pf,
and the organic emission layer 720, formed at the bottom light
emitting pixel Pr.

[0086] The second electrode 730 may be formed of trans-
flective material. The second electrode 730 may be formed
with triple layers. In this scenario, the lower layer of the
second electrode 730 may be made of ITO (indium tin oxide)
or IZO (indium zinc oxide). The middle layer of the second
electrode 730 may be made of a material, e.g., lithium (L),
calcium (Ca), fluorinated lithium/calcium (LiF/Ca), fluori-
nated lithium/aluminum (LiF/Al), aluminum (Al), silver
(Ag), magnesium (Mg), or gold (Au). The upper layer of the
second electrode 730 may be made of ITO (indium tin oxide)
or IZ0 (indium zinc oxide). When the middle layer of the
second electrode 730 is made of silver (Ag), it is preferable
that the thickness of the middle layer is less than 200 A. When
the thickness of the middle layer is more than 200 A, it is
difficult for light to transmit through the second electrode
730.
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[0087] The organic light emitting element 70 is formed.
The organic light emitting element 70 includes the first elec-
trode 710, the organic emission layer 720, and the second
electrode 730.

[0088] On the second electrode 730, the encapsulation
member 210 faces the display substrate 110. The encapsula-
tion member 210 is made of a transparent material, e.g., glass
and plastic.

[0089] The reflective layer 740 is formed between the
encapsulation member 210 and the second electrode 730 in
the bottom light emitting pixel Pr. The reflective layer 740
may be separated from the second electrode 730 by a prede-
termined interval or may contact the second electrode 730.
[0090] The reflective layer 740 may be made of the reflec-
tive material, e.g., lithium (Li), calcium (Ca), fluorinated
lithium/calcium  (LiF/Ca), fluorinated lithium/aluminum
(LiF/Al), aluminum (Al), silver (Ag), magnesium (Mg), or
gold (Au).

[0091] The light emitted from the organic emission layer
720 is emitted in the front side by the reflective electrode 715
in the top light emitting pixel Pf. The light emitted from the
organic emission layer 720 is emitted in the rear side by the
reflective layer 740 in the bottom light emitting pixel Pr. The
pixel having the same color on one substrate is formed with
the top light emitting pixel Pf and the bottom light emitting
pixel Pr such that the dual-side light emitting type organic
light emitting diode (OLED) display of the thin film type may
be a simple manufacturing process.

[0092] The reflective electrode 715, formed in the top light
emitting pixel Pf, generates the micro-cavity effectalong with
the second electrode 730. The second electrode 730 is made
of transflective material. The reflective layer 740, formed in
the bottom light emitting pixel Pr, generates the micro-cavity
effect along with the first electrode 710. The first electrode
710 is made of transflective material such that the organic
light emitting diode (OLED) display, according to the second
exemplary embodiment, may realize good display qualities,
e.g., high photo-efficiency and high color purity.

[0093] In the present exemplary embodiment, one switch-
ing thin film transistor Qs and one driving thin film transistor
Qd are described. However, at least one thin film transistor
and a plurality of signal lines may be added.

[0094] In the conventional dual-side light emitting OLED
display, the manufacturing process is complicated. These
complications arise because a top light emitting substrate and
a bottom light emitting substrate need to be formed on a
display area.

[0095] Present embodiments provide a dual-side light emit-
ting display device capable of simplifying a manufacturing
method. A top light emitting type substrate and a bottom light
emitting type substrate are not both formed. The top light
emitting area and the bottom light emitting area are formed in
one pixel or in one substrate such that the dual-side light
emitting type of organic light emitting diode (OLED) display
may be formed through a simple manufacturing process.
[0096] According to the present embodiments, the first
electrode and the second electrode are made of transflective
material, and both formed in the top light emitting area and
the bottom light emitting area. The reflective electrode is
formed on the first electrode of the top light emitting area. The
reflective layer is formed on the second electrode of the bot-
tom light emitting area such that the organic light emitting
diode (OLED) display has good display qualities, e.g., high
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efficiency and high color purity. The organic light emitting
diode (OLED) display may also be manufactured with the
micro-cavity effect.
[0097] According to the present embodiments, the top light
emitting pixel and the bottom light emitting pixel having the
same color are formed in one substrate such that the dual-side
light emitting type organic light emitting diode (OLED) dis-
play may be formed through the manufacturing process.
[0098] Exemplary embodiments have been disclosed
herein, and although specific terms are employed, they are
used and are to be interpreted in a generic and descriptive
sense only and not for purpose of limitation. Accordingly, it
will be understood by those of ordinary skill in the art that
various changes in form and details may be made without
departing from the spirit and scope of the inventive concept as
set forth in the following claims.
What is claimed is:
1. An organic light emitting diode (OLED) display, com-
prising:
a substrate, including a first area and a second area;
a first electrode at the first area of the substrate, and a first
electrode at the second area of the substrate;
a reflective electrode on the first electrode at the first area;
a barrier rib on the substrate, the barrier rib having open-
ings exposing the reflective electrode and the first elec-
trode at the second area;
an organic emission layer on the reflective electrode and
the first electrode at the second area;
a second electrode on the organic emission layer; and
areflective layer on the second electrode at the second area.
2. The organic light emitting diode (OLED) display as
claimed in claim 1, wherein:
the organic emission layer of the first area top-emits light in
adirection ofthe second electrode, and the organic emis-
sion layer of the second area bottom-emits light in a
direction of the first electrode.
3. The organic light emitting diode (OLED) display as
claimed in claim 2, wherein:
the first area and the second area are formed in one pixel.
4. The organic light emitting diode (OLED) display as
claimed in claim 3, wherein:
the barrier rib opening includes a first opening exposing the
reflective electrode and a second opening exposing the
first electrode at the second area.
5. The organic light emitting diode (OLED) display as
claimed in claim 4, wherein:
the first opening and the second opening are formed in one
pixel.
6. The organic light emitting diode (OLED) display as
claimed in claim 3, further comprising:
an encapsulation member on the reflective layer.
7. The organic light emitting diode (OLED) display as
claimed in claim 3, wherein:
the first electrode includes a transflective material.
8. The organic light emitting diode (OLED) display as
claimed in claim 7, wherein:
alower layer of the first electrode is made of ITO or 170,
the middle layer is made of Ag, the upper layer is made
of ITO or IZ0, and the thickness of the middle layer is
less than 200 A.
9. The organic light emitting diode (OLED) display as
claimed in claim 8, wherein:
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the lower layer of the first electrode is made of ITO or 1ZO,
the middle layer is made of Ag, the upper layer is made
of ITO or IZ0, and the thickness of the middle layer is
more than 1000 A.

10. The organic light emitting diode (OLED) display as

claimed in claim 9, wherein:

the second electrode includes a transflective material.

11. The organic light emitting diode (OLED) display as

claimed in claim 2, wherein:

the reflective layer is made of any one of lithium (Li),
calcium (Ca), fluorinated lithium/calcium (LiF/Ca), flu-
orinated lithium/aluminum (LiF/Al), aluminum (Al),
silver (Ag), magnesium (Mg), or gold (Au).

12. The organic light emitting diode (OLED) display as

claimed in claim 2, wherein:

the first area is formed inside a top light emitting pixel
among aplurality of pixels and the second area is formed
inside a bottom light emitting pixel.

13. The organic light emitting diode (OLED) display as

claimed in claim 12, wherein:

the first area and the second area are respectively formed
inside the top light emitting pixel and the bottom light
emitting pixel of the same color.

14. The organic light emitting diode (OLED) display as

claimed in claim 12, wherein:

the barrier rib opening includes a first opening exposing the
reflective electrode and a second opening exposing the
first electrode of the second area.

15. The organic light emitting diode (OLED) display as

claimed in claim 14, wherein:

the first opening is formed inside the top light emitting
pixel, and the second opening is formed inside the bot-
tom light emitting pixel.

16. The organic light emitting diode (OLED) display as

claimed in claim 12, wherein:

an encapsulation member is on the reflective layer.

17. The organic light emitting diode (OLED) display as

claimed in claim 12, wherein:

the first electrode includes a transflective material.

18. The organic light emitting diode (OLED) display as

claimed in claim 17, wherein:

the lower layer of the first electrode is formed of ITO or
170, the middle layer is formed of Ag, the upper layer is
made of ITO or IZO, and the thickness of the middle
layer is less than 200 A.

19. The organic light emitting diode (OLED) display as

claimed in claim 18, wherein:

a lower layer of the reflective electrode is made of ITO or
170, the middle layer is made of Ag, the upper layer is
made of ITO or IZO, and the thickness of the middle
layer is more than 1000 A.

20. The organic light emitting diode (OLED) display as

claimed in claim 19, wherein:

the second electrode includes a transflective material.

21. The organic light emitting diode (OLED) display as

claimed in claim 12, wherein:

the reflective layer is made of any one of lithium (Li),
calcium (Ca), fluorinated lithium/calcium (LiF/Ca), flu-
orinated lithium/aluminum (LiF/Al), aluminum (Al),
silver (Ag), magnesium (Mg), or gold (Au).
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