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ORGANIC LIGHT EMITTING DIODE
DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2015-0016954 filed in the
Korean Intellectual Property Office on Feb. 3, 2015, the entire
contents of which are incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The present disclosure relates to a display device.
More particularly, the present disclosure relates to an organic
light emitting diode display.

[0004] 2. Description of the Related Art

[0005] An organic light emitting diode display includes
organic light emitting diodes each including of a hole injec-
tion electrode, an organic emission layer, and an electronic
injection electrode. Each of the organic light emitting diodes
emits light by energy generated when excitons generated by
combining electrons and holes with each other in the organic
emission layer drop from an excited state to a base state, and
the organic light emitting diode display displays an image
using this light emission.

[0006] The organic light emitting diode display has self-
luminance characteristics, and does not require a separate
light source unlike a liquid crystal display, such that a thick-
ness and a weight of the organic light emitting diode display
may be reduced. In addition, since the organic light emitting
diode display shows high grade characteristics such as low
power consumption, high luminance, rapid response, and/or
the like, the organic light emitting diode display has been in
the spotlight as the next generation display.

[0007] When the display having the self-luminance char-
acteristics is used as a display for a vehicle, a transmission
image should be viewed through glasses or a vehicle glass. In
addition, since the display is mainly used outdoors in the
daytime, the display should be brighter than sunlight, which
is external light, in order to be viewed. Therefore, a display
having a high luminance is required.

[0008] However, thereis alifespan issue of the organic light
emitting diode, such that a current value flowing in the
organic light emitting diode may not be infinitely increased,
and a heat generation problem may occur when a current
flowing in the organic light emitting diode is increased.
Therefore, a method for accomplishing a high luminance
utilizing an existing organic light emitting diode is desired.
[0009] To this end, a pentile structure has been formed by
adding a white emission layer. However, an entire luminance
is increased, while a driving scheme is complicated and a
resolution is decreased. In addition, since one white pixel is
present per red pixel, blue pixel, and green pixel, there is a
limitation in accomplishing the high luminance.

[0010] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the disclosure and therefore it may contain
information that does not form prior art.

SUMMARY
[0011] The present disclosure has been made in an effort to
provide an organic light emitting diode display having a high
luminance without complicated driving of a pentile structure.
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[0012] Anexemplary embodiment of the present disclosure
provides an organic light emitting diode display including: a
substrate; a transistor on the substrate; a reflecting electrode
connected to the transistor; a color filter on the reflecting
electrode; a first electrode on the color filter and electrically
connected to the reflecting electrode; a pixel definition layer
on the color filter and having an opening exposing the first
electrode; a white emission layerin the opening; and a second
electrode on the white emission layer.

[0013] The first electrode and the second electrode may be
made of a transparent conductive material.

[0014] The transparent conductive material may be indium
tin oxide (ITO) or indium zinc oxide (IZO).

[0015] Thereflecting electrode may be made of a reflecting
material.

[0016] The reflecting material may be silver.

[0017] The color filter may be a red color filter, a green

color filter, or a blue color filter.

[0018] Another exemplary embodiment of the present dis-
closure provides an organic light emitting diode display
including: a substrate; a transistor on the substrate; a first
electrode connected to the transistor; a pixel definition layer
on the first electrode and having an opening exposing the first
electrode; a white emission layer in the opening; a second
electrode on the white emission layer; a color filter on the
second electrode; and a reflecting electrode on the color filter
and connected to the second electrode through a contact hole.

[0019] The first electrode and the second electrode may be
made of a transparent conductive material.

[0020] The transparent conductive material may be indium
tin oxide (ITO) or indium zinc oxide (IZO).

[0021] Thereflecting electrode may be made of a reflecting
material, and the reflecting material may be silver.

[0022] The color filter may be a red color filter, a green
color filter, or a blue color filter.

[0023] When the organic light emitting diode display is
formed as in the present disclosure, it is possible to provide an
organic light emitting diode display having a high luminance
without performing complicated driving using a pentile struc-
ture.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIG. 1is an equivalent circuit diagram of one pixel
of an organic light emitting diode display according to an
exemplary embodiment of the present disclosure.

[0025] FIG. 2 is a schematic cross-sectional view of the
organic light emitting diode display according to an exem-
plary embodiment of the present disclosure.

[0026] FIG. 3 is a schematic cross-sectional view of a plu-
rality of pixels for illustrating an optical path of the organic
light emitting diode display according to an exemplary
embodiment of the present disclosure.

[0027] FIG. 4 is a schematic cross-sectional view of an
organic light emitting diode display according to another
exemplary embodiment of the present disclosure.

[0028] FIG. 5is a schematic cross-sectional view of a plu-
rality of pixels for illustrating an optical path of the organic
light emitting diode display according to another exemplary
embodiment of the present disclosure.
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DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0029] Hereinafter, exemplary embodiments of the present
disclosure will be described more fully with reference to the
accompanying drawings so as to be easily practiced by those
skilled in the art to which the present disclosure pertains. As
those skilled in the art would realize, the described embodi-
ments may be modified in various different ways, all without
departing from the spirit or scope of the present disclosure.
[0030] Portions unrelated to the description may be omitted
in order to more clearly describe the present disclosure, and
similar components will be denoted by the same reference
numerals throughout the present specification.

[0031] In addition, sizes and thicknesses of the respective
components shown in the accompanying drawings are arbi-
trarily shown for convenience of explanation. The present
disclosure is not necessarily limited to contents shown in the
accompanying drawings.

[0032] In the drawings, the thickness of layers, films, pan-
els, regions, etc., are exaggerated for clarity. In addition, in
the accompanying drawings, thicknesses of some of layers
and regions have been exaggerated for convenience of expla-
nation. 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 (or components) may also be present.
[0033] Itwill be understood that, although the terms “first”,
“second”, “third”, etc., may be used herein to describe various
elements, components, regions, layers, and/or sections, these
elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are used to distin-
guish one element, component, region, layer or section from
another element, component, region, layer or section. Thus, a
first element, component, region, layer, or section discussed
below could be termed a second element, component, region,
layer, or section, without departing from the spirit and scope
of the present invention.

[0034] In addition, throughout the present specification,
unless explicitly described to the contrary, the words “com-
prise” and “include as well as variations such as “comprises,”
“comprising,” “including,” and includes,” will be understood
to imply the inclusion of stated elements (or components) but
not the exclusion of any other elements. In addition, through-
out the specification, the word “on” does not necessarily
mean that any element is positioned at an upper side based on
a gravity direction, but means that any element is positioned
above or below a target portion. When an element or layer is
referred to as being “directly on,” “directly connected to,”
“directly coupled to,” “directly connected with,” “directly
coupled with,” or “immediately adjacent to” another element
or layer, there are no intervening elements or layers present.
[0035] Further, throughout the specification, the word “on
the plane” means the case in which a target is viewed from the
top, and the word “on the cross section” means the case in
which a cross section of a target taken along a vertical direc-
tion is viewed from the side.

[0036] Spatially relative terms, such as “beneath”,
“below”, “lower”, “under”, “above”, “upper” and the like,
may be used herein for ease of description to describe one
element or feature’s relationship to another element(s) or
feature(s) as illustrated in the figures. It will be understood
that the spatially relative terms are intended to encompass
different orientations of the device in use or in operation, in
addition to the orientation depicted in the figures. For
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example, if the device in the figures is turned over, elements
described as “below” or “beneath” or “under” other elements
or features would then be oriented “above” the other elements
or features. Thus, the example terms “below” and “under” can
encompass both an orientation of above and below. The
device may be otherwise oriented (e.g., rotated 90 degrees or
at other orientations) and the spatially relative descriptors
used herein should be interpreted accordingly.

[0037] Further, it will also be understood that when one
element, component, region, layer and/or section is referred
to as being “between” two elements, components, regions,
layers, and/or sections, it can be the only element, compo-
nent, region, layer and/or section between the two elements,
components, regions, layers, and/or sections, or one or more
intervening elements, components, regions, layers, and/or
sections may also be present.

[0038] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the present invention. As used herein, the sin-
gular forms “a” and “an” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
[0039] As used herein, the term “and/or” includes any and
all combinations of one or more of the associated listed items.
Expressions such as “at least one of,” when preceding a list of
elements, modify the entire list of elements and do not modify
the individual elements of the list. Further, the use of “may”
when describing embodiments of the present invention refers
to “one or more embodiments of the present invention.” Also,
the term “exemplary” is intended to refer to an example or
illustration.

[0040] As used herein, the term “substantially,” “about,”
and similar terms are used as terms of approximation and not
as terms of degree, and are intended to account for the inher-
ent deviations in measured or calculated values that would be
recognized by those of ordinary skill in the art.

[0041] Asused herein, the terms “use,” “using,” and “used”
may be considered synonymous with the terms “utilize,” “uti-
lizing,” and “utilized,” respectively.

[0042] An organiclightemitting diode display according to
an exemplary embodiment of the present disclosure will be
described in detail with reference to the accompanying draw-
ings.

[0043] FIG. 11s an equivalent circuit diagram of one pixel
of an organic light emitting diode display according to an
exemplary embodiment of the present disclosure.

[0044] AsshowninFIG. 1, the organic light emitting diode
display according to an exemplary embodiment ofthe present
disclosure includes a plurality of signal lines 121, 171, and
172 formed on a substrate, and a plurality of pixels P con-
nected to the plurality of signal lines 121, 171, and 172 and
arranged approximately in a matrix.

[0045] The signal lines include a plurality of first signal
lines 121 for transferring gate signals (or scanning signals), a
plurality of second signal lines 171 for transferring data sig-
nals, and a plurality of third signal lines 172 for transferring a
driving voltage Vdd. The first signal lines 121 are extended
substantially in a row direction and are substantially in par-
allel with each other, and the second signal lines 171 and the
third signal lines 172 are extended substantially in a column
direction while crossing the first signal lines 121 and are
substantially in parallel with each other.

[0046] Each pixel P includes a driving thin film transistor
Qd, a switching thin film transistor Qs, a storage capacitor
Cst, and an organic light emitting diode (OLED) LD.

9 ¢c



US 2016/0225828 Al

[0047] The driving thin film transistor Qd has a control
terminal, an input terminal, and an output terminal, wherein
the control terminal is connected to the switching thin film
transistor Qs, the input terminal is connected to the third
signal line 172, and the output terminal is connected to the
organic light emitting diode LD. The driving thin film tran-
sistor Qd allows an output current I, ,,, of which a magnitude
is changed depending on a voltage applied between the con-
trol terminal and the input terminal, to flow.

[0048] The switching thin film transistor Qs also has a
control terminal, an input terminal, and an output terminal,
wherein 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 transistor Qd. The switching thin film transistor Qs
transfers the data signal applied to the second signal line 171
to the driving thin film transistor Qd in response to the scan-
ning signal applied to the first signal line 121.

[0049] The storage capacitor Cst is connected between the
control terminal and the input terminal of the driving thin film
transistor Qd. The storage capacitor Cst is charged with the
data signal applied to the control terminal of the driving thin
film transistor Qd, and maintains the data signal even after the
switching thin film transistor Qs is turned off.

[0050] The organic light emitting diode LD has an anode
connected to the output terminal of the driving thin film
transistor Qd and a cathode connected to the common voltage
Vss. The organic light emitting diode LD emits light at an
intensity changed depending on the output current I, , of the
driving thin film transistor Qd to display an image.

[0051] FIG. 2 is a schematic cross-sectional view of the
organic light emitting diode display according to an exem-
plary embodiment of the present disclosure.

[0052] Since the switching thin film transistor and the driv-
ing thin film transistor included in one pixel have the same or
substantially the same laminar structure, the driving thin film
transistor Qd and the organic light emitting diode LD will be
mainly described in detail as a stacked sequence. Hereinafter,
the driving thin film transistor Qd of FIG. 1 will be referred to
as a thin film transistor Q.

[0053] As shown in FIG. 2, the organic light emitting diode
display 1000 may include a substrate 100 and a buffer layer
120 formed on the substrate 100.

[0054] Thebuffer layer 120 may be formed of a single layer
of a silicon nitride (SiNx) or a dual-layer structure in which a
silicon nitride (SiNx) and a silicon oxide (810, ) are stacked.
The buffer layer 120 serves toplanarize a surface while pre-
venting or reducing permeation of an unnecessary component
of impurities or moisture.

[0055] A semiconductor 135 is formed on the buffer layer
120. The semiconductor 135 may be formed of a polysilicon
or oxide semiconductor. The oxide semiconductor may
include an oxide of titanium (Ti), hafnium (Hf), zirconium
(Zr), aluminum (Al), tantalum (Ta), germanium (Ge), zinc
(Zn), gallium (Ga), tin (Sn), indium (In), or combinations
thereof. For example, the oxide semiconductor may include
one or more of an indium-gallium-zinc oxide (InGaZnQ,), an
indium-zine oxide (Zn—In—0), a zinc-tin oxide (Zn—Sn—
0), an indium-gallium oxide (In—Ga—O0), an indium-tin
oxide (In—Sn—0), an indium-zirconium oxide (In—Zr—
0), an indium-zirconium-zinc oxide (In—Zr—7n—0), an
indium-zirconium-tin oxide (In—7r—Sn—~0), an indium-
zirconium-gallium oxide (In—Zr—Ga—O), an indium-alu-
minum oxide (In—A1—O0), an indium-zinc-aluminum oxide
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(In—Zn—Al—0), an indium-tin-aluminum oxide (In—
Sn—Al—0), an indium-aluminum-gallium oxide (In—Al—
Ga—0), an indium-tantalum oxide (In—Ta—0), an indium-
tantalum-zinc oxide (In—Ta—Zn—0), an indium-tantalum-
tin oxide (In—Ta—Sn—0), an indium-tantalum-gallium
oxide (In—Ta—Ga—0), an indium-germanium oxide (In—
Ge—0), an indium-germanium-zinc oxide (In—Ge—Z7n—
0), an indium-germanium-tin oxide (In—Ge—Sn—0), an
indium-germanium-gallium oxide (In—Ge—Ga—0), a tita-
nium-indium-zinc oxide (Ti—In—Zn—O0), a hafnium-in-
dium-zinc oxide (Hf—In—7n—0), and combinations
thereof, which are composite oxides. When the semiconduc-
tor 135 is formed of the oxide semiconductor, a separate
protecting layer may be added in order to protect the oxide
semiconductor vulnerable to an external environment such as
a high temperature, and/or the like.

[0056] The semiconductor 135 includes a channel 1355,
which is channel-doped with N-type impurities or P-type
impurities, and a source region 1356 and a drain region 1357
formed at respective sides of the channel and having a doping
concentration higher than that of the impurities doped in the
channel.

[0057] A gate insulating layer 140 is formed on the semi-
conductor 135. The gate insulating layer 140 may be formed
of asingle layer or amultilayer including at least one of a tetra
ethyl ortho silicate (TEOS), a silicon nitride, and a silicon
oxide.

[0058] A gate electrode 155 is formed on the semiconduc-
tor 135, and is overlapped with the channel region 1355.
[0059] The gate electrode 155 may be formed of a single
layer or a multilayer made of alow resistance material such as
Al, Ti, Mo, Cu, Ni, and/or an alloy thereof or a material
resistant to corrosion.

[0060] A first interlayer insulating layer 160 is formed on
the gate electrode 155. The first interlayer insulating layer
160 may be formed of a single layer or a multilayer made of
atetra ethyl ortho silicate (TEOS), a silicon nitride, a silicon
oxide, and/or the like, similar to the gate insulating layer 140.
[0061] The first interlayer insulating layer 160 and the gate
insulating layer 140 have a source contact hole 66 and a drain
contact hole 67 respectively exposing the source region 1356
and the drain region 1357.

[0062] A sourceelectrode 176 and adrain electrode 177 are
formed on the first interlayer insulating layer 160. The source
electrode 176 is connected to the source region 1356 through
the source contact hole 66, and the drain electrode 177 is
connected to the drain region 1357 through the drain contact
hole 67.

[0063] The source electrode 176 and the drain electrode
177 may be formed of a single layer or a multilayer made of
alow resistance material such as Al, T1, Mo, Cu, Ni, and/or an
alloy thereof or a material resistant to corrosion. For example,
the source electrode 176 and the drain electrode 177 may be
a triple layer of T#/Cu/Ti, Ti/Ag/Ti, or Mo/Al/Mo.

[0064] The thin film transistor includes the gate electrode
155, the source electrode 176, the drain electrode 177, which
are a control electrode, an input electrode, and an output
electrode of F1G. 3, respectively, and the semiconductor 135.
A channel of the thin film transistor is formed in the semi-
conductor 135 between the source electrode 176 and the drain
electrode 177.

[0065] A second interlayer insulating layer 180 is formed
on the source electrode 176 and the drain electrode 177. The
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second interlayer insulating layer 180 includes a contact hole
85 exposing the drain electrode 177.

[0066] The second interlayer insulating layer 180 may be
formed of a single layer or a multilayer made of a tetra ethyl
ortho silicate (TEOS), a silicon nitride, a silicon oxide, and/or
the like, similarto the firstinterlayer insulating layer, and may
be made of a low-k organic material.

[0067] A reflecting electrode 285 is formed on the second
interlayer insulating layer 180. The reflecting electrode 285 is
electrically connected to the drain electrode through the con-
tact hole 85.

[0068] A color filter 230 is formed on the second interlayer
insulating layer 180. The color filter 230 includes a contact
hole 87 exposing the reflecting electrode 285. The color filter
230 may be red, green, or blue.

[0069] Thereflecting electrode 285 may be made of a mate-
rial having a high reflectivity and an excellent conductivity,
for example, aluminum (Al) or silver (Ag).

[0070] A first electrode 710 is formed on the color filter
230. The first electrode 710 is electrically connected to the
reflecting electrode 285 through the contacthole 87 formed in
the color filter 230, and may be an anode electrode of the
organic light emitting diode of FIG. 1.

[0071] A pixel definition layer 190 is formed on the first
electrode 710.
[0072] The pixel definition layer 190 has an opening 95

exposing the first electrode 710. The pixel definition layer 190
may be formed of a resin, such as polyacrylates, polyimides,
and/or the like, a silica based inorganic material, and/or the
like.

[0073] An organic emission layer 720 is formed in the
opening 95 of the pixel definition layer 190.

[0074] The organic emission layer 720 is formed of a mul-
tilayer including one or more of an emission layer, a hole-
injection layer (HIL), a hole-transporting layer (HTL), an
electron-transporting layer (ETL), and an electron-injection
layer (EIL).

[0075] When the organic emission layer 720 includes all of
these layers, the hole-injection layer may be positioned on the
first electrode 710, which is the anode electrode, and the
hole-transporting layer, the emission layer, the electron-
transporting layer, and the electron-injection layer may be
sequentially stacked on the hole-injection layer.

[0076] The emission layer, which is a white emission layer
for emitting white light, may be formed of one emission layer
for emitting white light. Alternatively, emission layers for
emitting light having a plurality of different colors may be
stacked to emit white light. For example, the emission layer
may include a configuration enabling white light emission by
a combination of at least one yellow emission layer and at
least one blue emission layer, a configuration enabling white
light emission by a combination of at least one cyan emission
layer and at least one red emission layer, a configuration
enabling white light emission by a combination of at least one
magenta emission layer and at least one green emission layer,
and/or the like.

[0077] A second electrode 730, which is a cathode elec-
trode of FIG. 1, is formed on the pixel definition layer 190 and
the organic emission layer 720.

[0078] The organic light emitting diode LD includes the
first electrode 710, the organic emission layer 720, and the
second electrode 730.

[0079] The organic light emitting diode display is a front
surface display type display (i.e., a top emission display)
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according to a direction in which the organic light emitting
diode LD emits light. When the organic light emitting diode
display is the front surface display type display, the first
electrode 710 and the second electrode 730 are formed of a
transflective layer or a transmitting layer. The transflective
layer may be made of one or more metal selected from the
group consisting of magnesium (Mg), silver (Ag), gold (Au),
calcium (Ca), lithium (Li), chromium (Cr), and aluminum
(Al), and/or an alloy thereof. Here, the transflective layer may
be formed at a thickness of 200 nm or less. The thinner the
thickness of the transflective layer, the higher the transmit-
tance. However, when the thickness of the transflective layer
is excessively thin, a resistance is increased.

[0080] The transmitting layer may be formed of an indium
tin oxide (ITO), an indium zinc oxide (IZ0), a zinc oxide
(ZnO), an indium oxide (In,0,), or combinations thereof.
[0081] An encapsulation member 260 is formed on the
second electrode 730. The encapsulation member may be a
plurality of thin films or an encapsulation substrate made of
glass, and/or the like.

[0082] An encapsulation layer may include one or more
organic layers and one or more inorganic layers that are
alternately formed. The numbers of inorganic layers and
organic layers may be plural, respectively.

[0083] The organic layer may be formed of polymer, and
may be a single layer or a stacked layer formed of polyethyl-
ene terephthalate, polyimide, polycarbonate, epoxy, polyeth-
vylene, polyacrylate, or combinations thereof. The organic
layer may be formed of polyacrylate. In some embodiments,
the organic layer may include a polymerized monomer com-
position including a diacrylate based monomer and a triacry-
late based monomer. A mono-acrylate based monomer may
be further included in the monomer composition. In addition,
aknown photo-initiator such as TPO may be further included
in the monomer composition, but is not limited thereto.
[0084] The inorganic layer may be a single layer or a
stacked layer including a metal oxide or a metal nitride. In
some embodiments, the inorganic layer may include SiNx,
Al,0;, S10,, Ti0,, or combinations thereof.

[0085] The uppermost layer exposed to the outside in the
encapsulation layer may be an inorganic layer in order to
prevent or reduce permeation of moisture into the organic
light emitting diode.

[0086] The encapsulation layer may include at least one
sandwich structure in which at least one organic layer is
inserted between at least two inorganic layers. In addition, the
encapsulation layer may include one sandwich structure in
which at least one inorganic layer is inserted between at least
two organic layers.

[0087] When the organic light emitting diode display is
manufactured to include the reflecting electrode as in the
present disclosure, a luminance of the organic light emitting
diode display may be improved. This will be described in
detail with reference to FIG. 3.

[0088] FIG. 3 is a schematic cross-sectional view of a plu-
rality of pixels for illustrating an optical path of the organic
light emitting diode display according to an exemplary
embodiment of the present disclosure.

[0089] Here, ared pixel PxR, a green pixel PxG, and a blue
pixel PxB are formed on the substrate 100.

[0090] Each of the red pixel PxR, the green pixel PxG, and
the blue pixel PxB includes the semiconductor 135 having the
channel region 1355, the drain region 1357, and the source
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region 1356, and the source electrode 176 and drain electrode
177 connected to the semiconductor through the contact holes
66 and 67, respectively.

[0091] Inaddition, the drain electrodes 177 of the pixels are
connected to reflecting electrodes 285R, 285G, and 285B
through the contact holes 85, respectively, and a red color
filter 230R, a green color filter 230G, and a blue color filter
230B are formed on the reflecting electrodes 285R, 285G,
and 285B, respectively.

[0092] The first electrodes 710 connected to the reflecting
electrodes 285R, 285G, and 285B through the contact holes
87, respectively, are formed on the color filters of respective
pixels, the pixel definition layer 190, having the openings 95
exposing the first electrodes 710, is formed on the color
filters, and the organic white emission layer 720 is formed in
the openings 95. The second electrodes 730 are formed on the
organic emission layer 720, and the encapsulation members
260 are formed on the second electrodes 730.

[0093] When driving the red pixel PxR among the red pixel
PxR, the green pixel PxG, and the blue pixel PxB, the organic
emission layer of the organic light emitting diode LD emits
white light, and some of the emitted light is emitted through
a front surface of the organic light emitting diode display. In
addition, other of the emitted light is transferred to the reflect-
ing electrode 285R through the first electrode 710 and thered
color filter 230R and is reflected on the reflecting electrode
285R. The light transferred to the reflecting electrode 285R is
reflected on the reflecting electrode 285R and passes through
the red color filter 230R to thereby be converted into red light
and be emitted to the front surface of the organic light emit-
ting diode display.

[0094] As in the present disclosure, the red light passing
through the red color filter is synthesized with the white light
emitted from the organic emission layer, such that a lumi-
nance of the red light is increased. When the luminance of the
red light is increased as described above, visibility of each
pixel may be improved even in an environment where there is
an external light (e.g., sunlight or other bright lights).

[0095] Although only the red pixel has been described
hereinabove, luminances of the green pixel and the blue pixel
are similarly increased.

[0096] FIG. 4 is a schematic cross-sectional view of an
organic light emitting diode display according to another
exemplary embodiment of the present disclosure.

[0097] Since most of the organic light emitting diode dis-
play of FIG. 4 is the same or substantially the same as that of
the organic light emitting diode display of FIG. 2, only con-
figurations different from those of F1G. 2 will be described in
detail.

[0098] As shown in FIG. 4, the organic light emitting diode
display according to another exemplary embodiment of the
present disclosure includes a buffer layer 120 formed on a
substrate 100, a semiconductor 135 formed on the buffer layer
120 and having a source region 1356, a drain region 1357, and
a channel region 1355, a gate electrode 155 formed on the
semiconductor 135, a first interlayer insulating layer 160
formed on the gate electrode 155, and a source electrode 176
and a drain electrode 177 formed on the first interlayer insu-
lating layer 160 and connected to the source region 1356 and
the drain region 1357 through contact holes 66 and 67, and a
second interlayer insulating layer 180 formed on the source
electrode 176 and the drain electrode 177.

[0099] In addition, a first electrode 710 is formed on the
second interlayer insulating layer 180. The first electrode 710
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may be a transflective layer or a transmitting layer for trans-
mitting light therethrough. For example, the transflective
layer may be made of one or more metal selected from the
group consisting of magnesium (Mg), silver (Ag), gold (Au),
calcium (Ca), lithium (Li), chromium (Cr), and aluminum
(Al), and/or an alloy thereof. Here, the transflective layer may
be formed at a thickness of 200 nm or less. The thinner the
thickness of the transflective layer, the higher the transmit-
tance. However, when the thickness of the transflective layer
is excessively thin, a resistance is increased.

[0100] The transmitting layer may be formed of an indium
tin oxide (ITO), an indium zinc oxide (IZ0), a zinc oxide
(Zn0), an indium oxide (In,0;), or combination thereof.
[0101] In addition, a pixel definition layer 190 having an
opening 95 exposing the first electrode 710 is formed on the
second interlayer insulating layer 180.

[0102] An organic emission layer 720 is formed in the
opening 95 of the pixel definition layer 190. A second elec-
trode 730 is formed on the organic emission layer 720. The
second electrode 730 may be a transflective layer or a trans-
mitting layer and be made of a material that is the same or
substantially the same as that of the first electrode 710.
[0103] A color filter 230 is formed on the second electrode
730. The color filter 230 may be ared color filter, a green color
filter, or a blue color filter.

[0104] A reflecting electrode 285 connected to the second
electrode 730 through a contact hole 89 formed in the color
filter 230 is formed on the color filter 230. The reflecting
electrode 285 may be made of a material having a low resis-
tance and a high reflectivity, for example, aluminum (Al) or
silver (Ag).

[0105] In FIG. 4, the second electrode 730 is formed, and
the color filter 230 is formed on the second electrode 730,
unlike FIG. 2.

[0106] Inthe organic light emitting diode display shown in
FIG. 4, some of the white light emitted from the organic
emission layer 720 passes through the substrate 100 and is
emitted. In addition, other of the white light passes through
the second electrode 730 and the color filter 230, is reflected
on thereflecting electrode 285, again passes through the color
filter 230 and the second electrode 730, passes through the
substrate 100, and is emitted.

[0107] When the organic light emitting diode display is
formed as shown in FIG. 4, colored light of each pixel,
reflected through the reflecting electrode and the white light
emitted from the organic emission layer are synthesized with
each other, such that a luminance of each pixel is increased.
[0108] In addition, in FIG. 4, the second electrode and the
reflecting electrode are connected to each other through the
contact hole, thereby making it possible to decrease a resis-
tance due to a large area of the second electrode formed over
the entire substrate. Therefore, a voltage drop of the second
electrode for driving the organic emission layer may be
reduced or minimized.

[0109] FIG. 51is a schematic cross-sectional view of a plu-
rality of pixels for illustrating an optical path of the organic
light emitting diode display according to another exemplary
embodiment of the present disclosure.

[0110] Here, ared pixel PxR, a green pixel PxG, and a blue
pixel PxB are formed on the substrate 100.

[0111] Each of the red pixel PxR, the green pixel PxG, and
the blue pixel PxB include the semiconductor 135 having the
channel region 1355, the drain region 1357, and the source
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region 1356, and the source electrode 176 and drain electrode
177 connected to the semiconductor through the contact holes
66 and 67.

[0112] Thedrain electrodes 177 of each pixel are connected
to the first electrodes 710 through the contact holes 88,
respectively, the pixel definition layer 190 having the open-
ings 95 exposing the first electrodes 710 is formed on the
second interlayer insulating layer 180, the white organic
emission layer 720 is formed in the openings 95, and the
second electrodes 730 are formed on the organic emission
layer 720.

[0113] In addition, a red color filter 230R, a green color
filter 230G, and a blue color filter 230B are formed on respec-
tive second electrodes 730.

[0114] The reflecting electrodes 285 connected to the sec-
ond electrodes 730 through the contact holes 89 are formed on
the color filters of each pixel, and the encapsulation members
260 are formed on the reflecting electrodes 285.

[0115] When driving the red pixel PxR among the red pixel
PxR, the green pixel PxG, and the blue pixel PxB, the organic
emission layer of the organic light emitting diode LD emits
white light, and some of the emitted light is emitted through
a front surface of the organic light emitting diode display. In
addition, other of the emitting light is transferred to the
reflecting electrode 285 through the second electrode 710 and
the red color filter 230R and is reflected by the reflecting
electrode 285. The light transferred to the reflecting electrode
285 is reflected on the reflecting electrode 285 and passes
through the red color filter 230R and the first electrode 710 to
thereby be converted into red light and be emitted to the rear
surface of the organic light emitting diode display.

[0116] As described above, the red light passing through
the red color filter 230R is synthesized with the white light
emitted from the organic emission layer, such that a lumi-
nance of the red light is increased. When the luminance of the
red lightis increased, visibility of each pixel may be improved
even in an environment such as external light.

[0117] Although only the red pixel has been described
hereinabove, luminances of the green pixel and the blue pixel
are similarly increased.

[0118] 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 disclosure
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, and their equivalents.

DESCRIPTION OF SOME OF THE REFERENCE
CHARACTERS

[0119] 66, 67, 85, 87, 89: contact hole

100: substrate

121: first signal line

140: gate insulating layer

160: first interlayer insulating layer
172: third signal line

177: drain electrode

190: pixel definition layer

93: opening

120: buffer layer

135: semiconductor
135: gate electrode
171: second signal line
176: source electrode
180: second interlayer
insulating layer
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-continued

230: color filter

285: reflecting electrode

720: emission layer

1000: light emitting diode display
1356: source region

1357: drain region

260: encapsulation member
710: first electrode

730: second electrode
1355: channel region

What is claimed is:

1. An organic light emitting diode display comprising:

a substrate;

a transistor on the substrate;

a reflecting electrode connected to the transistor;

a color filter on the reflecting electrode;

a first electrode on the color filter and electrically con-
nected to the reflecting electrode;

a pixel definition layer on the color filter and having an
opening exposing the first electrode;

a white emission layer in the opening; and

a second electrode on the white emission layer.

2. The organic light emitting diode display of claim 1,

wherein the first electrode and the second electrode com-
prise a transparent conductive material.

3. The organic light emitting diode display of claim 2,

wherein the transparent conductive material is indium tin
oxide (ITO) or indium zine oxide (I1ZO).

4. The organic light emitting diode display of claim 1,

wherein the reflecting electrode comprises a reflecting
material.

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

wherein the reflecting material is silver.

6. The organic light emitting diode display of claim 1,

wherein the color filter is a red color filter, a green color
filter, or a blue color filter.

7. An organic light emitting diode display comprising:

a substrate;

a transistor on the substrate;

a first electrode connected to the transistor;

a pixel definition layer on the first electrode and having an
opening exposing the first electrode;

a white emission layer in the opening;

a second electrode on the white emission layer;

a color filter on the second electrode; and

a reflecting electrode on the color filter and connected to
the second electrode through a contact hole.

8. The organic light emitting diode display of claim 7,

wherein the first electrode and the second electrode com-
prise a transparent conductive material.

9. The organic light emitting diode display of claim 8,

wherein the transparent conductive material is indium tin
oxide (ITO) or indium zine oxide (IZO).

10. The organic light emitting diode display of claim 8,

wherein the reflecting electrode comprises a reflecting
material.

11. The organic light emitting diode display of claim 10,

wherein the reflecting material is silver.

12. The organic light emitting diode display of claim 8,

wherein the color filter is a red color filter, a green color
filter, or a blue color filter.
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