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(57) ABSTRACT

An organic light emitting diode (OLED) display includes a
substrate, a light path guide layer formed on the substrate and
having an inclined side wall, an organic light emitting diode
(OLED) formed on the substrate and the light path guide
layer, and a phase transition layer formed on the OLED and
formed so as to correspond to the inclined side wall. There-
fore, in the OLED display, the phase transition layer is formed
in the light path guide layer so that it is possible to minimize
external light reflectance increased by the light path guide
layer.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY

CLAIM OF PRIORITY

[0001] This application makes reference to, incorporates
into this specification the entire contents of, and claims all
benefits accruing under 35 U.S.C. §119 from an application
earlier filed in the Korean Intellectual Property Office on Mar.
20, 2013 and there duly assigned Serial No. 10-2013-
0029975.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic light
emitting diode (OLED) display capable of improving light
efficiency and reducing eternal light reflectance.

[0004] 2. Description of the Related Art

[0005] An organic light emitting diode (OLED) display
includes organic light emitting elements, each consisting of
an anode that is a hole injection electrode, an organic light
emitting layer, and a cathode that is an electron injection
electrode. Each of the organic light emitting elements emits
light by energy generated when an exciton generated in the
organic light emitting layer by conibination of electrons and
holes is reduced from an exited state to a ground state, and the
OLED display displays a predetermined image using light
emission.

[0006] Since light generated by the organic light emitting
layer of the organic light emitting diode (OLED) display is
partially or entirely reflected by a driving wiring line such as
the anode, the cathode, or a thin film transistor (TFT), effi-
ciency of light emitted to the outside is deteriorated. In order
to solve the problem, a resonance structure in which thick-
nesses of organic layers are controlled so that constructive
interference of light is generated to improve light efficiency is
formed. In the organic light emitting diode (OLED) display
having the resonance structure, light efficiency is improved,
but visibility is deteriorated in accordance with a color shift
on a side.

[0007] The above information disclosed in this Back-
ground section is only for enhancement of an understanding
of the background of the described technology, 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

[0008] The present invention provides an organic light
emitting diode (OLED) display capable of improving light
efficiency and reducing external light reflectance.

[0009] An OLED display according to an exemplary
embodiment of the invention may include a substrate, a light
path guide layer formed on the substrate and having an
inclined side wall, an organic light emitting diode (OLED)
formed on the substrate and the light path guide layer, and a
phase transition layer formed on the OLED so as to corre-
spond to the inclined side wall.

[0010] The phase transition layer may include a phase tran-
sition film and a semi-transmissive film formed on the phase
transition film.

[0011] The OLED may include a first electrode formed on
the substrate and the light path guide layer, a pixel defining
layer formed on the light path guide layer so as to cover an
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edge of the first electrode, an organic light emitting member
formed on the first electrode, and a second electrode formed
on the organic light emitting member.

[0012] The second electrode may include a second elec-
trode side wall formed so as to correspond to the inclined side
wall of the light path guide layer, and a phase transition layer
may be formed on the second electrode side wall.

[0013] The phase transition layer may be inclined.

[0014] The first electrode may include a first electrode side
wall formed on the inclined side wall of the light path guide
layer, and the first electrode side wall may face the phase
transition layer.

[0015] The first electrode may be a reflecting electrode.
[0016] The length of the phase transition layer may be
smaller than that of the second electrode side wall.

[0017] In addition, an OLED display according to another
exemplary embodiment of the invention may include a sub-
strate, a light path guide layer formed on the substrate and
having an inclined side wall, a phase transition layer formed
on the inclined side wall of the light path guide layer, and an
OLED formed on the substrate and the light path guide layer.
[0018] Thephasetransition layer may includea semi-trans-
missive film formed on the inclined side wall and a phase
transition film formed on the semi-transmissive film.

[0019] The OLED may include a first electrode formed on
the light path guide layer, a pixel defining layer formed on the
light path guide layer so as to cover an edge of the first
electrode, an organic light emitting member formed on the
first electrode, and a second electrode formed on the organic
light emitting member.

[0020] The phase transition layer may be inclined.

[0021] The second electrode may include a second elec-
trode side wall formed so as to correspond to the inclined side
wall of the light path guide layer and the second electrode side
wall may face the phase transition layer.

[0022] The second electrode may be a reflecting electrode.
[0023] The length of the phase transition layer may be
smaller than that of the inclined side wall.

[0024] In addition, an OLED display according to another
exemplary embodiment of the invention may include a sub-
strate, a driving wiring line formed on the substrate, a color
filter formed on the driving wiring line, and an OLED formed
on the color filter, and a phase transition layer may be formed
under the driving wiring line.

[0025] The phase transition layer may include a phase tran-
sition film formed under the driving wiring line and a semi-
transmissive film formed under the phase transition film.
[0026] The OLED display may further include a light path
guide layer formed between the color filter and the OLED and
having an inclined side wall, and the OLED may include a
first electrode formed on the light path guide layer, a pixel
defining layer formed on the light path guide layer so as to
cover an edge of the first electrode, an organic light emitting
member formed on the first electrode, and a second electrode
formed on the organic light emitting member.

[0027] The second electrode may include a second elec-
trode side wall formed on the light path guide layer, and the
second electrode may be a reflecting electrode.

[0028] Thedriving wiring line may includea switching thin
film transistor (TFT) and a driving TFT.

[0029] In the OLED display according to the exemplary
embodiment of the invention, the light path guide layer hav-
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ing the inclined side wall is formed so that the light generated
by the organic light emitting member is totally reflected so as
to improve light efficiency.

[0030] In addition, the phase transition layer is formed in
the light path guide layer so that it is possible to minimize
external light reflectance increased by the light path guide
layer.

[0031] In addition, in the rear surface light emitting type
OLED display, the phase transition layer is formed under the
driving wiring line so that it is possible to remove external
light reflection caused by the driving wiring line.

[0032] In addition, in the rear surface light emitting type
OLED display, since the phase transition layer is formed
under the driving wiring line, since the resonance structured
organic light emitting member and the color filter are formed
so that the external light may be efficiently blocked, and since
an additional polarizing plate for blocking the external light
need not be used, it 1s possible to reduce manufacturing cost.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] 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:

[0034] FIG. 11is an equivalent circuit diagram of a pixel of
an organic light emitting diode (OLED) display according to
a first exemplary embodiment of the invention.

[0035] FIG.2isacross-sectional view ofthe OLED display
according to the first exemplary embodiment of the invention.
[0036] FIG. 3 is a view illustrating an external light offset
operation of a phase transition layer of the OLED display
according to the first exemplary embodiment of the invention.
[0037] FIG.4isa cross-sectional view of an OLED display
according to a second exemplary embodiment of the inven-
tion.

[0038] FIG.5isa cross-sectional view of an OLED display
according to a third exemplary embodiment of the invention.
[0039] FIG. 6is a cross-sectional view of an OLED display
according to a fourth exemplary embodiment of the inven-
tion.

[0040] FIG.7isa cross-sectional view of an OLED display
according to a fifth exemplary embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0041] Hereinafter, the present invention will be described
more fully 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.
[0042] In order to clarify the present invention, parts that
are not related to the description are omitted. Throughout the
specification, the same reference numerals designate the
same or similar constituent elements.

[0043] In addition, since sizes and thicknesses of the con-
stituent elements in the drawings are arbitrarily represented
for better understanding and ease of description, the present
invention is not necessarily limited thereto.

[0044] In the drawings, the thickness of layers, films, pan-
els, regions, etc. are exaggerated for clarity. In the drawings,
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for better understanding and ease of description, thicknesses
of partial layers and regions are exaggerated. It will be undet-
stood 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.

[0045] In addition, unless explicitly described to the con-
trary, the word “comprise” and variations such as “com-
prises” or “comprising” will be understood to imply the inclu-
sion of stated elements but not the exclusion of any other
elements. In addition, throughout the specification, “on”
means that a part is positioned on or under an object part, and
does not necessarily mean that the part is positioned on the
object part in a gravity direction.

[0046] In addition, in the accompanying drawings, a 2Tr
1Cap structured active matrix (AM) type organic light emit-
ting diode (OLED) display in which a pixel includes two thin
film transistors (TFT) and one capacitor is illustrated. How-
ever, the present invention is not limited thereto. Therefore, an
OLED display may have various structures in which a pixel
may include a plurality of TFTs and at least one capacitor, a
wiring line may be further formed, and a conventional wiring
line may be omitted. Here, a pixel refers to a minimum umt
that displays an image and an OLED display displays an
image through a plurality of pixels.

[0047] An OLED display according to a first exemplary
embodiment will now be described in detail with reference to
FIGS. 1to 3.

[0048] FIG. 1 is an equivalent circuit diagram of a pixel of
an OLED display according to a first exemplary embodiment
of the invention.

[0049] As shown in FIG. 1, the OLED display according to
the first exemplary embodiment includes a plurality of signal
lines 121, 171, and 172 and a plurality of pixels PX connected
to the signal lines 121, 171, and 172 and arranged in a matrix.

[0050] The signal lines include a plurality of scan lines 121
for transmitting scan signals (or gate signals), a plurality of
data lines 171 for transmitting data signals, and a plurality of
driving voltage lines 172 for transmitting a driving voltage
ELVDD. The scan lines 121 run parallel with each other in a
row direction and the data lines 171 and the driving voltage
lines 172 run parallel with each other in a column direction.
Each of the pixels PX includes a switching TFT T1, a driving
TFT T2, a storage capacitor Cst, and an organic light emitting
diode (OLED).

[0051] The switching TFT T1 includes a control terminal,
an input terminal, and an output terminal. The control termi-
nal is connected to the scan line 121, the input terminal is
connected to the data line 171, and the output terminal is
connected to the driving TFT T2. The switching TFT T1
transmits the data signal applied to the data line 171 to the
driving TFT T2 in response to the scan signal applied to the
scan line 121.

[0052] Thedriving TFT T2 also includes a control terminal,
an input terminal, and an output terminal. The control termi-
nal is connected to the switching TFT T1, the input terminal
is connected to the driving voltage line 172, and the output
terminal is connected to the OLED. The driving TFT T2 flows
an output current Id, the magnitude of which varies with a
voltage between the control terminal and the output terminal.
[0053] The storage capacitor Cst is connected between the
control terminal and the input terminal of the driving TFT T2.
The storage capacitor Cst charges the data signal applied to
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the control terminal of the driving TFT T2 and maintains the
charged data signal after the switching TFT T1 is turned off.
[0054] The OLED includes a first electrode (an anode)
connected to the output terminal of the driving TFT T2, a
second electrode (a cathode) connected to a common voltage
ELVSS, and an organic light emitting member formed
between the first electrode and the second electrode. The
OLED emits light with intensity that varies with the output
current Id of the driving TFT T2 to display an image.

[0055] The switching TFT T1 and the driving TFT T2 may
be n channel field effect transistors (FET) or p channel FETs.
A connection relationship among the TFTs T1 and T2, the
capacitor Cst, and the OLED may be changed.

[0056] A structure of the OLED display according to the
first exemplary embodiment will nnow be described in detail
with reference to FIGS. 2 and 3 together with above-de-
scribed FIG. 1 based on the driving TFT T2.

[0057] FIG.2isacross-sectional view ofthe OLED display
according to the first exemplary embodiment of the invention,
and FIG. 3 is a view illustrating an external light offset opera-
tionofa phase transition layer of the OLED display according
to the first exemplary embodiment.

[0058] As shown in FIG. 2, in the OLED display according
to the first exemplary embodiment, a buffer layer 120 is
formed on a substrate 110. The substrate 110 may be an
insulating substrate formed of glass, quartz, ceramic, or plas-
tic, and the buffer layer 120 may be a single layer formed of
silicon nitride (SiNx) or a double layer formed by laminating
silicon nitride (SiNx) and silicon oxide (510,). The buffer
layer 120 prevents unnecessary components, such as impuri-
ties or moisture, from penetrating and planarizing a surface.
[0059] A driving semiconductor layer 135 is formed on the
bufferlayer 120. The driving semiconductor layer 135 may be
formed of polysilicon or oxide semiconductor. The oxide
semiconductor may include one of oxides based on titanium
(T1), hafnium (HY), zirconium (Zr), aluminum (Al), tantalum
(Ta), germanium (Ge), zinc (Zn), gallium (Ga), tin (Sn), and
indium (In) and zinc oxide (ZnO), indium-gallium-zinc oxide
(InGaZn04), indium-zinc oxide (Zn—In—0), zinc-tin oxide
(Zn—Sn—0), indium-gallivm oxide (In—Ga—O0), indium-
tin oxide (In—Sn—0), indium-zirconium oxide (In—Zr—
0), indium-zirconium-zinc oxide (In—Zr—7n—0),
indium-zirconium-tin oxide (In—7r—Sn—0), indium-zir-
conium-gallium oxide (In—Zr—Ga—O), indium-aluminum
oxide (In—Al1—0), indium-zinc-aluminum oxide (In—
Zn—Al—0). indium-tin-aluminum oxide (In—Sn—Al—
0), indium-aluminum-gallium oxide (In—Al—Ga—0),
indium-tantalum oxide(In—Ta—O0), indium-tantalum-zinc
oxide (In—Ta—Z7n—0), indium-tantalum-tin oxide (In—
Ta—Sn—0), indium-tantalum-gallium oxide (In—Ta—
Ga—0), indium-germanium oxide (In—Ge—O), indium-
germanium-zine  oxide (In—Ge—Zn—0), indium-
germanium-tin ~~ oxide  (In—Ge—Sn—O0), indium-
germanium-gallium oxide (In—Ge—Ga—O0), titanium-
indium-zinc oxide (Ti—In—Zn—0), and hafnium-indium-
zine oxide (Hf—In—Z7n—0O) that are composite oxides of
titanium (Ti), hafnium (Hf), zirconium (Zr), aluminum (Al),
tantalum (Ta), germanium (Ge), zinc (Zn), gallium (Ga), tin
(Sn), and indium (In). When the semiconductor layer 135 is
formed of an oxide semiconductor, a protective layer for
protecting the oxide semiconductor vulnerable to an external
environment such as high temperature may be added.

[0060] The driving semiconductor layer 135 includes a
channel region that is not doped with impurities and a source
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region and a drain region that are doped with impurities on
both sides of the channel region. Here, the impurities vary
with the kind of TFT and may be N type impurities or P type
impurities.

[0061] A gate insulating layer 140 is formed on the driving
semiconductor layer 135. The gate insulating layer 140 may
be a single layer or a plurality of layers including at least one
of silicon nitride and silicon oxide.

[0062] A driving gate electrode 125 is formed on the gate
insulating layer 140. An interlayer insulating layer 160 is
formed on the driving gate electrode 125. The interlayer
insulating layer 160 may be formed of silicon nitride or sili-
con oxide like the gate insulating layer 140.

[0063] A driving source electrode 176 and a driving drain
electrode 177 are formed on the interlayer insulating layer
160. The driving source electrode 176 and the driving drain
electrode 177 are connected to the driving semiconductor
layer 135 through contact holes formed in the interlayer insu-
lating layer 160 and the gate insulating layer 140.

[0064] As described above, the driving TFT T2 including
the driving semiconductor layer 135, the driving gate elec-
trode 125, the driving source electrode 176, and the driving
drain electrode 177 is formed. A structure of the driving TFT
T2 is not limited to the above-described example, but may
have various well-known modifications that may be easily
performed by those skilled in the art.

[0065] A light path guide layer 90 having inclined side
walls 91 is formed on the protective layer 180. The light path
guide layer 90 is divided into a plurality of layers by the
inclined side walls 91 as boundaries, and the protective layer
180 is exposed through the parts in which the light path guide
layer 90 is divided.

[0066] A first electrode 710 is formed on the exposed pro-
tective layer 180 and the light path guide layer 90. The first
electrode 710 may be a reflecting electrode formed of a metal
having high reflectance such as silver (Ag) or aluminum (Al)
or an alloy of silver (Ag) and aluminum (Al). The first elec-
trode 710 is electrically connected to the driving drain elec-
trode 177 of the driving TFT T2 through the contact hole
formed in the interlayer insulating layer 160. Most of the first
electrode 710 is formed on the protective layer 180, and first
electrode side walls 711 of the first electrode 710 are formed
on the inclined side walls 91 of the light path guide layer 90.
Since the first electrode side walls 711 are formed of reflect-
ing electrodes to be inclined, it is possible to prevent light
generated by an organic light emitting member 720 from
leaking to a side, and to have light proceed to a front surface
so that it is possible to improve light efficiency.

[0067] A pixel defining layer 190 that covers an edge of the
first electrode 710 is formed on the light path guide layer 90,
and the organic light emitting member 720 is formed on the
first electrode 710 and the pixel defining layer 190. The pixel
defining layer 190 may be formed of polyacrylates resin and
polyimides resin or silica based inorganic material.

[0068] The organic light emitting member 720 may be
formed of a multilayer including at least one of an organic
light emitting layer, a hole injection layer (HIL), ahole trans-
porting layer (HTL), an electron transporting layer (ETL),
and an electron injection layer (EIL). When the organic light
emitting member 720 includes all of the organic light emitting
layer, the hole injection layer (HIL), the hole transporting
layer (HTL), the electron transporting layer (ETL), and the
electroninjection layer (EIL), theholeinjection layer (HIL) is
disposed on the first electrode 710 that is an anode. and the
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hole transporting layer (HTL), the organic light emitting
layer, the electron transporting layer (ETL), and the electron
injection layer (EIL) are sequentially laminated on the hole
injection layer (HIL).

[0069] The organic light emitting layer may include a red
organic light emitting layer that emits red light, a green
organic light emitting layer that emits green light, and a blue
organic light emitting layer that emits blue light. The red
organic light emitting layer, the green organic light emitting
layer, and the blue organic light emitting layer may be formed
in a red pixel, a green pixel, and a blue pixel, respectively, so
as to realize a color image.

[0070] In addition, in the organic light emitting layer, the
red organic light emitting layer, the green organic light emit-
ting layer, and the blue organic light emitting layer may be
laminated in the red pixel, the green pixel, and the blue pixel,
respectively, and a red filter, a green filter, and a blue filter
may be formed in the red pixel, the green pixel, and the blue
pixel, respectively, so as to realize a color image. In another
example, a white organic light emitting layer that emits white
light may be formed in each of the red pixel, the green pixel,
and the blue pixel, and the red filter, the green filter, and the
blue filter may be formed in the red pixel, the green pixel, and
the blue pixel, respectively, so as to realize a color image.
When the color image is realized using the white organic light
emitting layer and the color filters, then deposition masks for
depositing the red organic light emitting layer, the green
organic light emitting layer, and the blue organic light emit-
ting layer on the red pixel, the green pixel, and the blue pixel,
respectively, need not be used.

[0071] The white organic light emitting layer described in
the other example may be formed of one organic light emit-
ting layer and a plurality of organic light emitting layers may
be laminated to emit white light. For example, at least one
yellow organic light emitting layer and at least one blue
organic light emitting layer may be combined with each other
to emit white light, at least one cyan organic light emitting
layer and at least one red organic light emitting layer may be
combined with each other to emit white light, and at least one
magenta organic emission layer and at least one green organic
emission layer may be combined with each other to emit
white light.

[0072] A second electrode 730 is formed on the organic
light emitting member 720. The second electrode 730 may be
formed of a transparent conductive oxide such as indium tin
oxide (ITO) or indium zinc oxide (IZ0) so as to transmit light.
Therefore, since an organic light emitting diode (OLED) 700
including the first electrode 710, the organic light emitting
member 720, and the second electrode 730 1s formed, the first
electrode 710 is formed of the reflecting electrode, and the
second electrode 730 is formed of the transparent electrode,
and a front surface light emitting type OLED display in which
light proceeds to a front surface is formed.

[0073] In the second electrode 730, second electrode side
walls 731 are formed to correspond to the inclined side walls
91 of the light path guide layer 90, and phase transition layers
800 are formed on entire regions of the second electrode side
walls 731. Therefore, the phase transition layers 800 are
inclined and the first electrode side walls 711 face the phase
transition layers 800.

[0074] As shown in FIG. 3, the phase transition layer 800
includes a phase transition film 810 formed on the second
electrode side wall 731 and a semi-transmissive film 820
formed on the phase transition film 810. The phase transition
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film 810 includes an inorganic thin film layer having a high
refractive index, for example, Alq3 and ZnSe and the thick-
ness and refractive index of the phase transition film 810 may
be controlled so as to control a phase transition degree. The
semi-transmissive film 820 includes an inorganic metal layer,
for example, Mg:Ag.

[0075] Externallightis incident through the semi-transmis-
sive film 820, partial light is reflected, and the remaining light
is transmitted. The transmitted light is reflected by the first
electrode side wall 711 that is the reflecting electrode so that
aphase of the light is transited by the phase transition film 810
by 180 degrees. Therefore, since part of the external light
reflected by the semi-transmissive film 820 and the remaining
part of the external light that is reflected by the first electrode
side wall 711 and whose phase is transited 180 degrees are
offset interfered, the external light is extinguished, and reflec-
tance of the external light is minimized.

[0076] A sealing member 210 (FIG. 2) for protecting the
OLED 700 is formed on the second electrode 730, and the
sealing member 210 is formed of a transparent material such
as glass and plastic or a thin film encapsulation layer includ-
ing a plurality of thin films. The thin film encapsulation layer
may be formed by alternately laminating at least one organic
layer and at least one inorganic layer.

[0077] The organic layer is formed of polymer, and may be
asingle layer or a laminated layer formed of one of polyethye-
leneterepthalate (PET), polyimide, polycarbonate (PC),
epoxy, polyethylene, and polyacrylate (PAR). The organic
layer may be preferably formed of polyacrylate (PC). To be
specific, the organic layer includes a polymerized monomer
composition including diacrylate monomer and triacrylate
monomer. The monomer composition may further include
monoacrylate monomer. In addition, the monomer composi-
tion may further include a well-known photo-initiator such as
TPO, but is not limited thereto.

[0078] The inorganic layer may be a single layer or a lami-
nated layer including a metal oxide or a metal nitride. To be
specific, the inorganic layer may include one of SiNx, Al,O,,
Si0O,, and TiO,. In the thin film encapsulation layer, the
uppermost layer exposed to the outside may be formed of the
inorganic layer in order to prevent the organic light emitting
element from being moist.

[0079] In addition, the thin film encapsulation layer may
include at least one sandwich structure in which at least one
organic layeris inserted between at least two inorganic layers.
In addition, the thin film encapsulation layer may include at
least one sandwich structure in which at least one inorganic
layer is inserted between at least two organic layers.

[0080] On the other hand, according to the first exemplary
embodiment, the phase transition layers are formed on the
entire regions of the second electrode side walls. However, a
second exemplary embodiment, in which the phase transition
layers are formed only in partial regions of the second wide
wall electrodes, is available.

[0081] FIG. 4is a cross-sectional view of an OLED display
according to a second exemplary embodiment of the inven-
tion.

[0082] Since the second exemplary embodiment illustrated
in FIG. 4 is substantially equivalent to the first exemplary
embodiment illustrated in FIG. 2, excluding the structure of
the phase transition layer, redundant description will be omit-
ted.

[0083] As shown in FIG. 4, in the OLED display according
to the second exemplary embodiment, the phase transition
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layers 800 are formed on partial regions of the second elec-
trodes 731. That is, a length d1 of the phase transition layer
800 is formed so as to be smaller than a length d2 of the
second electrode side wall 731. Therefore, in comparison to
the first exemplary embodiment in which the phase transition
layers 800 are formed on the entire regions of the second
electrode side walls 731, light efficiency may be improved.
[0084] On the other hand, in the first exemplary embodi-
ment, the phase transition layers are formed in a front surface
light emitting type OLED display. However, a third exem-
plary embodiment, in which the phase transition layers are
formed in a rear surface light emitting type OLED display, is
available.

[0085] FIG.5isa cross-sectional view of an OLED display
according to a third exemplary embodiment of the invention.
[0086] Since the third exemplary embodiment illustrated in
FIG. 5 is substantially equivalent to the first exemplary
embodiment illustrated in FIG. 2 excluding the positions of
the phase transition layers, redundant description will be
omitted.

[0087] As shown in FIG. 5, in the OLED display according
to the third exemplary embodiment, the light path guide layer
90 having the inclined side walls 91 is formed on the protec-
tive layer 180. The light path guide layer 90 is divided into a
plurality of layers by the inclined side walls 91 as boundaries,
and the protective layer 180 is exposed through the parts in
which the light path guide layer 90 is divided.

[0088] The first electrode 710 is formed on the light path
guide layer 90. The first electrode 710 may be formed of a
transparent conductive oxide such as indium tin oxide (ITQ)
or indium zinc oxide (IZO) so as to transmit light. The first
electrode 710 is electrically connected to the driving drain
electrode 177 of the driving TFT T2 through a contact hole
formed in the light path guide layer 90 and the protection
layer 180.

[0089] Since the phase transition layers 800 are formed on
the inclined side walls 91 of the light path guide layer 90, the
phase transition layers 800 are positioned so as to be inclined.
The phase transition layers 800 may be formed on entire
regions of the inclined side walls 91 and may be formed on
partial regions of the inclined side walls 91 in order to
improve light efficiency. That is, the length of the phase
transition layers 800 may be formed so as to be smaller than
a length d3 of the inclined side walls 91.

[0090] The phase transition layer 800 includes the semi-
transmissive film 820 formed on the inclined side wall 91 and
the phase transition film 810 formed on the semi-transmissive
film 820.

[0091] The pixel defining layer 190 that covers the edge of
the first electrode 710 is formed on the light path guide layer
90 and the phase transition layer 800, and a spacer 300 is
formed on the pixel defining layer 190 in order to maintain a
distance between the pixel defining layer 190 and the sealing
member 210 for sealing up the OLED 700. The organic light
emitting member 720 is formed on the first electrode 710, the
pixel defining layer 190, and the spacer 300.

[0092] The second electrode 730 is formed on the organic
light emitting member 720. The second electrode 730 may be
a reflecting electrode formed of a metal having high reflec-
tance such as silver (Ag) or aluminum (Al) or an alloy of
silver (Ag) and aluminum (Al). Therefore, since the OLED
700 including the first electrode 710, the organic light emit-
ting member 720, and the second electrode 730 is formed, the
first electrode 710 is formed of the transparent electrode, and
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the second electrode 730 is formed of the reflecting electrode,
arear surface light emitting type OLED display in which light
proceeds to a rear surface is formed.

[0093] Since the second electrode side walls 731 are
formed of reflecting electrodes to be inclined, it is possible to
prevent light P generated by the organic light emitting mem-
ber 720 from leaking to a side and to have light proceed to a
front surface so that it is possible to improve light efficiency.
[0094] Since the second electrode side walls 731 face the
phase transition layers 800 and the OLED display is in a rear
surface light emitting type, external light is incident from a
rear surface through the semi-transmissive film 820 and par-
tial light is reflected and the remaining light is transmitted.
The transmitted light is reflected by the second electrode side
wall 731 that is the reflecting electrode so that a phase of the
light is transited by the phase transition film 810 by 180
degrees. Therefore, since part of the external light reflected by
the semi-transmissive film 8§20 and the remaining part of the
external light that is reflected by the second electrode side
wall 731, and the phase of which is transited by 180 degrees,
are offset interfered, the external light is extinguished, and
reflectance of the external light is minimized.

[0095] The sealing member 210 for protecting the OLED
700 is formed on the second electrode 730, and the sealing
member 210 is formed of a transparent material, such as glass
and plastic, or a thin film encapsulation layer including a
plurality of thin films.

[0096] On the other hand, in the third exemplary embodi-
ment, in the rear surface light emitting type OLED) display,
the phase transition layers 800 are formed on the inclined side
walls of the light path guide layer 90. However, a fourth
exemplary embodiment in which the phase transition layer
800 is formed under a driving wiring line in the rear surface
light emitting type OLED display is available.

[0097] FIG. 6is a cross-sectional view of an OLED display
according to a fourth exemplary embodiment of the inven-
tion.

[0098] Since the fourth exemplary embodiment illustrated
in FIG. 6 is substantially equivalent to the third exemplary
embodiment illustrated in FIG. 5, excluding the fact that the
light path guide layer does not exist and the phase transition
layer is formed under the driving wiring line, redundant
description will be omitted.

[0099] As shown in FIG. 6, in the OLED display according
to the fourth exemplary embodiment, the phase transition
layer 800 is formed between the driving wiring line, such as
the driving TFT T2, and a switching TFT (not shown) and a
substrate 110. The phase transition layer 800 includes the
phase transition film 810 formed under the driving wiring line
T2 and the semi-transmissive film 820 formed under the
phase transition film 810.

[0100] Since the OLED display is a rear surface light emit-
ting type, external light is incident from the rear surface
through the semi-transmissive film 820, and partial light is
reflected and the remaining light is transmitted. The transmit-
ted light is reflected by the driving wiring line T2 formed ofa
reflecting material so that a phase of the light is transited by
the phase transition film 810 by 180 degrees. Therefore, since
part of the external light reflected by the semi-transmissive
film 820 and the remaining part of the external light that is
reflected by the driving wiring line T2, the phase of which is
transited by 180 degrees, are offset interfered, the external
light is extinguished and reflectance of the external light is
minimized.
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[0101] On the other hand, a color filter 400 is formed on the
protective layer 180, and a cover layer 500 for protecting the
color filter 400 is formed on the color filter 400.

[0102] The first electrode 710 is formed on the cover layer
500. The first electrode 710 may be formed of a transparent
conductive oxide, such as ITO or IZO, so as to transmit light.

[0103] The pixel defining layer 190 that covers the edge of
the first electrode 710 is formed on the cover layer 500, and
the spacer 300 is formed on the pixel defining layer 190 in
order to maintain a distance between the pixel defining layer
190 and the sealing member 210 for sealing up the OLED
700. The organic light emitting member 720 is formed on the
first electrode 710, the pixel defining layer 190, and the spacer
300. The second electrode 730 is formed on the organic light
emitting member 720 and the spacer 300. Therefore, the
OLED 700 including the first electrode 710, the organic light
emitting member 720, and the second electrode 730 is
formed.

[0104] Since the organic light emitting member 720 may be
formed of a multilayer including at least one of the organic
light emitting layer, the hole injection layer (HIL), the hole
transporting layer (HTL), the electron transporting layer
(ETL), and the electron injection layer (EIL), thicknesses and
materials of the organic light emitting layer, the hole injection
layer (HIL), the hole transporting layer (HTL), the electron
transporting layer (ETL), and the electron injection layer
(FIL) may be controlled so that the organic light emitting
member 720 has a resonance structure. The organic light
emitting member 720, formed to have the resonance struc-
ture, absorbs a wavelength of light emitted thereby.

[0105] Since the organic light emitting member 720 is
formed to have the resonance structure, and the color filter
400 of the same color as that of the light emitted by the
organic light emitting member 720 is formed so that, in the
external light incident from the outside, only the light of the
same color as that of the color filter 400 passes through the
color filter 400 and the transmitted light is absorbed by the
resonance structured organic light emitting member 720, the
external light is extinguished. For example, since, in the exter-
nal light that passes through a blue filter, only the light of a
blue wavelength is transmitted so as to be incident on the
organic light emitting member, and a blue organic light emit-
ting member absorbs the light of the blue wavelength, the
external light is extinguished.

[0106] As described above, since, in the rear surface light
emitting type OLED display, the phase transition layer 800 is
formed under the driving wiring line and the resonance struc-
tured organic light emitting member 720 and the color filter
400 are formed so that the external light may be efficiently
blocked and an additional polarizing plate for blocking the
external light needs not to be used, it is possible to reduce
manufacturing cost.

[0107] On the other hand, in the fourth exemplary embodi-
ment, in the rear surface light emitting type OLED display,
the light path guide layer is not formed. However, a fifth
exemplary embodiment, in which the light path guide layer
and the phase transition layer are formed in the rear surface
light emitting type OLED display, is available.

[0108] FIG.7isa cross-sectional view of an OLED display
according to a fifth exemplary embodiment of the invention.

[0109] Since the fifth exemplary embodiment illustrated in
FIG. 7 is substantially equivalent to the fourth exemplary
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embodiment illustrated in FIG. 6, excluding the fact that the
light path guide layer is formed, redundant desctiption will be
omitted.

[0110] As shown in FIG. 7, in the OLED display according
to the fifth exemplary embodiment, the phase transition layer
800 is formed between the driving wiring line, such as the
driving TFT T2, and the switching TFT (not shown) and the
substrate 110. The phase transition layer 800 includes the
phasetransition film 810 formed under the driving wiring line
T2 and the semi-transmissive film 820 formed under the
phase transition film 810.

[0111] Since the OLED display is a rear surface light emit-
ting type, external light is incident from the rear surface
through the semi-transmissive film 820, and partial light is
reflected and the remaining light is transmitted. The transmit-
ted light is reflected by the driving wiring line T2 formed ofa
reflecting material so that a phase of the light is transited by
the phase transition film 810 by 180 degrees. Therefore, since
part of the external light reflected by the semi-transmissive
film 820 and the remaining part of the external light that is
reflected by the driving wiring line T2, the phase of which is
transited by 180 degrees, are offset interfered, the external
light is extinguished and reflectance of the external light is
minimized.

[0112] On the other hand, the color filter 400 is formed on
the protective layer 180, and the cover layer 500 for protecting
the color filter 400 is formed on the color filter 400. The light
path guide layer 90 having the inclined side walls 91 is formed
onthecoverlayer 500. The first electrode 710 is formed on the
light path guide layer 90. The first electrode 710 may be
formed of a transparent conductive oxide, such as ITO or IZO,
to transmit light. The first electrode 710 is electrically con-
nected to the driving drain electrode 177 of the driving TFT
T2 through the contact hole formed in the interlayer insulat-
ing layer 160.

[0113] The pixel defining layer 190 that covers the edge of
the first electrode 710 is formed on the light path guide layer
90 and the phase transition layer 800, and the spacer 300 is
formed on the pixel defining layer 190 in order to maintain a
distance between the pixel defining layer 190 and the sealing
member 210 for sealing up the OLED 700. The organic light
emitting member 720 is formed on the first electrode 710, the
pixel defining layer 190, and the spacer 300.

[0114] The second electrode 730 is formed on the organic
light emitting member 720. The second electrode 730 may be
a reflecting electrode formed of a metal having high reflec-
tance, such as silver (Ag) or aluminum (Al) or an alloy of
silver (Ag) and aluminum (Al). Therefore, the OLED 700,
including the first electrode 710, the organic light emitting
member 720, and the second electrode 730, is formed, the first
electrode 710 is formed of the transparent electrode, and the
second electrode 730 is formed of the reflecting electrode,
and the rear surface light emitting type OLED display in
which light proceeds to the rear surface is formed.

[0115] Since the second electrode side walls 731 are
formed of reflecting electrodes so as to be inclined, it is
possible to prevent light P generated by the organic light
emitting member 720 from leaking to a side, and to have light
proceed to a front surface, so that it is possible to improve
light efficiency.

[0116] Since the organic light emitting member 720 may be
formed of a multilayer including at least one of the organic
light emitting layer, the hole injection layer (HIL), the hole
transporting layer (HTL), the electron transporting layer
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(ETL), and the electron injection layer (EIL), the thicknesses
and materials of the organic light emitting layer, the hole
injection layer (HIL), the hole transporting layer (HTL), the
electron transporting layer (ETL), and the electron injection
layer (EIL) may be controlled so that the organic light emit-
ting member 720 has a resonance structure. The organic light
emitting member 720 formed to have the resonance structure
absorbs the wavelength of the light emitted thereby.

[0117] Since the organic light emitting member 720 is
formed to have the resonance structure, and the color filter
400 of the same color as that of the light emitted by the
organic light emitting member 720 is formed so that, in the
external light incident from the outside, only the light of the
same color as that of the color filter 400 passes through the
color filter 400 and the transmitted light is absorbed by the
resonance structured organic light emitting member 720, the
external light is extinguished. For example, since, in the exter-
nal light that passes through the blue filter, only the light of the
blue wavelength is transmitted so as to be incident on the
organic light emitting member and the blue organic light
emitting member absorbs the light of the blue wavelength, the
external light is extinguished.

[0118] As described above, since, in the rear surface light
emitting type OLED display, the phase transition layer 800 is
formed under the driving wiring line, and the resonance struc-
tured organic light emitting member 720 and the color filter
400 are formed so that the external light may be efficiently
blocked, and since the additional polarizing plate for blocking
the external light need not be used, it is possible to reduce
manufacturing cost.

[0119] While this disclosure 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-
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trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims.

1-15. (canceled)

16. An organic light emitting diode (OLED) display, com-
prising:

a substrate,

a driving wiring line formed on the substrate;

a color filter formed on the driving wiring line; and

an OLED formed on the color filter;
wherein a phase transition layer is formed under the driving
wiring line.

17. The OLED display of claim 16, wherein the phase
transition layer comprises a phase transition film formed
under the driving wiring line and a semi-transmissive film
formed under the phase transition film.

18. The OLED display of claim 17, further comprising a
light path guide layer formed between the color filter and the
OLED, and having an inclined side wall;

wherein the OLED comprises:

a first electrode formed on the light path guide layer;

a pixel defining layer formed on the light path guide layer

so as to cover an edge of the first electrode;

an organic light emitting member formed on the first elec-

trode; and

a second electrode formed on the organic light emitting

member.

19. The OLED display of claim 18, wherein the second
electrode comprises a second electrode side wall formed on
the light path guide layer; and
wherein the second electrode is a reflecting electrode.

20. The OLED display of claim 19, wherein the driving
wiring line comprises a switching thin film transistor (TFT)
and a driving TFT.
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