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Description

[0001] The present invention relates to an organic light
emitting diode (OLED) display with improved viewability.
[0002] OLED displays include a plurality of organic light
emitting diodes (OLEDs) including hole injection elec-
trodes, an organic light emission layer, and electron in-
jection electrodes. Light is emitted by energy generated
when excitons generated from combining electrons and
holes drop from an excited state to a ground state, and
the OLED display displays an image by using the light.
[0003] Accordingly, OLED displays have self-lumi-
nance characteristics, and unlike liquid crystal displays
(LCDs), the thickness and weight of OLED displays can
be reduced since a separate light source is not required.
Further, because OLED displays have high quality char-
acteristics such as low power consumption, high lumi-
nance, and high reaction speed, OLED displays are more
appropriate for use in mobile electronic devices.
[0004] In general, hole injection electrodes, electron
injection electrodes, and other metal wires of an OLED
display can reflect external light. Therefore, when an
OLED display is used in a bright place, expression of
black color and contrast of the OLED display are deteri-
orated due to reflection of external light.
[0005] In order to solve such a problem, a polarizing
plate and a phase delay plate are provided to suppress
reflection of external light. However, when suppressing
external light reflection by using the polarizing plate and
the phase delay plate, light generated from an organic
emission layer is lost when emitted out through the po-
larizing plate and the phase delay plate.
[0006] US2004160165 discloses a display panel that
includes a light-emitting layer, a protective layer, a re-
flective layer, and a reflective surface. The protective lay-
er is deposited on an emitting side of the light-emitting
layer and forms an interface with an external medium.
The protective layer has a thickness that allows the light
emitted from the light-emitting layer to undergo total re-
flection at least once at the interface in an area of the
light-emitting layer. The reflective layer is deposited on
an opposite side of the protective layer with respect to
the light-emitting layer.
[0007] KR 100712182 discloses an OLED display with
a plurality of condenser elements on the pixel defining
layer to focus external light onto a black matrix on the
pixel defining layer.
[0008] Exemplary embodiments of the present inven-
tion provide an organic light emitting diode (OLED) dis-
play having improved viewability.
[0009] An exemplary OLED display according to one
embodiment of the present invention is set out in claim 1.
[0010] The pixel defining layer may include a light ab-
sorbing material.
[0011] The OLED display may further include a light
blocker at each condensing area.
[0012] The OLED display may further include a charg-
ing member between the sealing member and the pixel

defining layer, wherein the light blocker at each condens-
ing area is formed on the charging member.
[0013] One condenser covers a plurality of pixel elec-
trodes.
[0014] Each of the plurality of lens containers of the
sealing member may have a cylindrical surface or a
spherical surface, and the at least one condenser may
be defined by the plurality of lens containers.
[0015] The at least one condenser may include a
charging member and may be between the sealing mem-
ber and the pixel defining layer.
[0016] In the OLED display, the plurality of lens con-
tainers may face the plurality of organic emission layers.
[0017] The at least one condenser may include a ma-
terial with a refractive index greater than a refractive index
of the sealing member.
[0018] In the OLED display, the plurality of lens con-
tainers may face away from the organic emission layer.
[0019] The at least one condenser may include a ma-
terial with a refractive index less than a refractive index
of the sealing member.
[0020] An exemplary OLED display according to an-
other embodiment of the present invention includes: a
substrate; a plurality of pixel electrodes on the substrate;
a pixel defining layer on the substrate and having a plu-
rality of openings exposing the plurality of pixel elec-
trodes; a plurality of organic emission layers on corre-
sponding pixel electrodes of the plurality of pixel elec-
trodes; a sealing member including a plurality of concave
lens containers and covering the plurality of organic emis-
sion layers and the pixel defining layer; and a plurality of
condensers in corresponding ones of the plurality of lens
containers, wherein each of the plurality of condensers
is configured according to claim 1.
[0021] Therefore, according to exemplary embodi-
ments of the present invention, viewability of an OLED
display can be improved by suppressing or reducing re-
flection of external light.
[0022] Embodiments of the invention will now be de-
scribed by way of example with reference to the accom-
panying drawings, in which:

FIG. 1 is a layout view of an organic light emitting
diode (OLED) display according to a first exemplary
embodiment of the present invention.
FIG. 2 is a cross-sectional view of FIG. 1, taken along
the line II-II.
FIG. 3 is a partial perspective view of the OLED dis-
play of FIG. 1.
FIG. 4 is a top plan view showing a location of a
condenser of the OLED display of FIG. 1.
FIG. 5 is a cross-sectional view of FIG. 4, taken along
the line V-V.
FIG. 6 is a partial cross-sectional view of an OLED
display according to a second exemplary embodi-
ment of the present invention.
FIG. 7 is a partial cross-sectional view of an OLED
display according to a third exemplary embodiment
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of the present invention.
FIG. 8 is a partial cross-sectional view of an OLED
display according to a fourth exemplary embodiment
of the present invention.

[0023] The size and the thickness of each element in
the drawings serve as examples for better understanding
and ease of description, and the present invention is not
limited thereto.
[0024] In the drawings, the thickness of layers, films,
panels, regions, etc., are exaggerated for clarity. Like
reference numerals designate like elements throughout
the specification. It will be understood that when an ele-
ment 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 one or more intervening elements
may also be present. The drawings and description are
to be regarded as illustrative in nature and not restrictive.
[0025] In the several exemplary embodiments, constit-
uent elements having the same configuration are repre-
sentatively described in a first exemplary embodiment
by designating like constituent elements thereto, and oth-
er exemplary embodiments will be described regarding
differences from the first exemplary embodiment.
In addition, in the accompanying drawings, an organic
light emitting diode (OLED) display is illustrated as an
active matrix (AM)-type OLED display in a 2Tr-1Cap
structure in which two thin film transistors (TFTs) and one
capacitor are formed in one pixel, but the present inven-
tion is not limited thereto. Therefore, the OLED display
can have various structures. For example, three or more
TFTs and two or more capacitors can be provided in one
pixel of the OLED display, and separate wires can be
further provided in the OLED display.
[0026] Here, the pixel may refer to a minimum unit for
displaying an image, and an OLED display displays an
image by using a plurality of pixels.
[0027] Hereinafter, a first exemplary embodiment of
the present invention will be described with reference to
FIG. 1 through FIG. 5.
[0028] Referring to FIG. 1 and FIG. 2, a description of
a basic structure of an organic light emitting diode (OLED)
display according to the first exemplary embodiment of
the present invention will be focused on thin film transis-
tors 10 and 20 and an OLED 70. A sealing member 210
and a condenser 310 (in other words, a lens for concen-
trating light into a small area) of the OLED display 100
according to the first exemplary embodiment of the
present invention will be described with reference to FIG.
3 and FIG. 4, respectively.
[0029] As shown in FIG. 1, the OLED display 100 in-
cludes a switching thin film transistor 10, a driving thin
film transistor 20, a capacitor 80, and an OLED 70 for
one pixel. In addition, the OLED display 100 further in-
cludes gate lines 151 extending in one direction, and data
lines 171 and common power lines 172 that respectively
cross the gate lines 151 and insulated therefrom. Here,
one pixel can be defined by a boundary of a gate line

151, a data line 171, and a common power line 172.
[0030] The OLED 70 includes a pixel electrode 710,
an organic emission layer 720 formed on the pixel elec-
trode 710, and a common electrode (730 of FIG. 2)
formed on the organic emission layer 720. Here, the pixel
electrode 710 is an anode (+) electrode which is a hole
injection electrode, and the common electrode 730 is a
cathode (-) electrode which is an electron injection elec-
trode. However, the present invention is not limited there-
to, for example, the pixel electrode 710 can be the cath-
ode electrode and the common electrode 730 can be the
anode electrode according to an alternate driving method
of the OLED display 100. Holes and electrons are re-
spectively injected from the pixel electrode 710 and the
common electrode 730 into the organic emission layer
720 to form excitons. When the excitons change from an
excited state to a base state, light is emitted.
[0031] The switching thin film transistor 10 includes a
switching semiconductor layer 131, a switching gate
electrode 152, a switching source electrode 173, and a
switching drain electrode 174, and the driving thin film
transistor 20 includes a driving semiconductor layer 132,
a driving gate electrode 155, a driving source electrode
176, and a driving drain electrode 177.
[0032] The capacitor 80 includes a first sustain elec-
trode 158 and a second sustain electrode 178 that are
disposed with an interlayer insulation layer (160 of FIG.
2) interposed therebetween.
[0033] The switching thin film transistor 10 is used as
a switch for selecting pixels to be light-emitted. The
switching gate electrode 152 is connected to the gate
line 151. The switching source electrode 173 is connect-
ed to the data line 171. The switching drain electrode 174
is disposed at a distance from the switching source elec-
trode 173, and is connected to the first sustain electrode
158.
[0034] The driving thin film transistor 20 applies driving
power for light emission of an organic emission layer 720
of an OLED 70 in the selected pixel to the pixel electrode
710. The driving gate electrode 155 is connected to the
first sustain electrode 158. The driving source electrode
176 and the second sustain electrode 178 are respec-
tively connected to the common power line 172. The driv-
ing drain electrode 177 is connected to the pixel electrode
710 of the OLED 70 through a contact hole 182.
[0035] With the above-described structure, the switch-
ing thin film transistor 10 is driven to transmit a data volt-
age applied to the data line 171 to the driving thin film
transistor 20 by a gate voltage applied to the gate line
151. A voltage that corresponds to a voltage difference
between a common voltage transmitted from the com-
mon power line 172 to the driving thin film transistor 20
and the data voltage transmitted from the switching thin
film transistor 10 is stored in the capacitor 80, and a cur-
rent corresponding to the voltage stored in the capacitor
80 flows to the OLED 70 through the driving thin film
transistor 20 so that OLED 70 emits light.
[0036] Referring to FIG. 2, a basic structure of the
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OLED display 100 will now be described in further detail.
FIG. 2 focuses on the driving thin film transistor 20, the
OLED 70, and the capacitor 80 of the OLED display 100.
[0037] Hereinafter, a structure of a thin film transistor
will be described in further detail with reference to the
driving thin film transistor 20. In addition, the switching
thin film transistor 10 will be described in further detail
with respect to differences from the driving thin film tran-
sistor 20.
[0038] A substrate 110 is formed as an insulation sub-
strate that is made of glass, quartz, ceramic, plastic, etc.
However, the present invention is not limited thereto.
Therefore, the substrate 110 can be formed as, for ex-
ample, a metal substrate that is made of stainless steel.
[0039] A buffer layer 120 is formed on the substrate
110. The buffer layer 120 prevents impurities from per-
meating and planarizes a surface, and is made of various
materials for performing such a function. For example,
one of a silicon nitride (SiNx) layer, a silicon dioxide (SiO2)
layer, or a silicon oxynitride (SiOxNy) layer can be used
as the buffer layer 120. However, the buffer layer 120 is
not always necessary, and may be omitted according to
type and process conditions of the substrate 110.
[0040] The driving semiconductor is formed on the driv-
ing buffer layer 120. The driving semiconductor layer 132
is formed of a polysilicon layer. In addition, the driving
semiconductor layer 132 includes a channel region 135
in which impurities are not doped, and a source region
136 and a drain region 137 that are doped with p+ impu-
rities at respective sides of the channel region 135. In
this case, a doped ion material is a P-type impurity such
as boron (B), and B2H6 is generally used as the doped
ion material. The impurity changes in accordance with
the type of thin film transistor.
[0041] In the first exemplary embodiment of the
present invention, a PMOS-structured thin film transistor
using the P-type impurity is used as the driving thin film
transistor 20, but is not limited thereto. Therefore, an
NMOS-structured thin film transistor or a CMOS-struc-
tured thin film transistor both can be used as the driving
thin film transistor 20.
[0042] In addition, although the driving thin film tran-
sistor 20 of FIG. 2 is a polycrystalline thin film transistor
including a polysilicon layer, the switching thin film tran-
sistor 10 (not shown in FIG. 2) may be a polycrystalline
thin film transistor or an amorphous thin film transistor
including an amorphous silicon layer.
[0043] The gate insulation layer 140 made of silicon
nitride (SiNx) or silicon dioxide (SiO2) is formed on the
driving semiconductor layer 132. A gate layer including
the driving gate electrode 155 is formed on the gate in-
sulating layer 140. The gate layer further includes the
gate line (151 of FIG. 1), the first sustain electrode 158,
and other wires. In addition, the driving gate electrode
155 is formed to overlap at least a part of the driving
semiconductor layer 132, and specifically, is formed to
overlap the channel region 135.
[0044] An interlayer insulation layer 160 that covers

the driving gate electrode 155 is formed on the gate in-
sulating layer 140. The gate insulating layer 140 and the
interlayer insulating layer 160 share through-holes ex-
posing the source region 136 and the drain region 137
of the driving semiconductor layer 132. Like the gate in-
sulation layer 140, the interlayer insulating layer 160 is
made of silicon nitride (SiNx) or silicon dioxide (SiO2).
[0045] A data layer including the driving source elec-
trode 176 and the driving drain electrode 177 is formed
on the interlayer insulating layer 160. The data layer fur-
ther includes the data line (171 of FIG. 1), the common
power line 172, the second sustain electrode 178, and
other wires. In addition, the driving source electrode 176
and the driving drain electrode 177 are respectively con-
nected to the source region 136 and the drain region 137
of the driving semiconductor layer 132 through the
through-holes.
[0046] As described, the driving thin film transistor 20
including the driving semiconductor layer 132, the gate
electrode 155, the driving source electrode 176, and the
driving drain electrode 177 is formed.
[0047] A configuration of the driving thin film transistor
20 is not limited to the above-described embodiment, and
can be variously modified with a configuration that can
be realized by a person of ordinary skill in the art.
[0048] A planarization layer 180 that covers the data
wires 172, 176, 177, and 178 is formed on the interlayer
insulating layer 160. The planarization layer 180 removes
steps and performs planarization in order to increase lu-
minous efficiency of the OLED 70. In addition, the planari-
zation layer 180 has a contact hole 182 through which
the drain electrode 177 is partially exposed.
[0049] The planarization layer 180 can be made of at
least one of polyacrylates resin, epoxy resin, phenolic
resin, polyamide resin, polyimide resin, unsaturated pol-
yesters resin, poly phenylenethers resin, poly phenyle-
nesulfide resin, or benzocyclobutene (BCB).
[0050] The pixel electrode 710 of the OLED 70 is
formed on the planarization layer 180. The pixel electrode
710 is connected to the drain electrode 177 through the
contact hole 182 of the planarization layer 180.
[0051] In addition, a pixel defining layer 190 having an
opening that defines the pixel electrode 710 is formed on
the planarization layer 180. That is, the pixel electrode
710 corresponds to the opening of the pixel defining layer
190.
[0052] The pixel defining layer 190 can be made of an
inorganic material of a resin or silica group such as poly-
acrylate resin or polyimide. In addition, the pixel defining
layer may include a light absorbing material. That is, the
pixel defining layer may include a black pigment to block
light. Here, the black pigment may include carbon black,
titanium oxide, and the like. Various known materials that
can be realized by a person of ordinary skill in the art can
be used as the light absorption material.
[0053] The organic emission layer 720 is formed on
the pixel electrode 710 in the opening of the pixel defining
layer 190, and the common electrode 730 is formed on
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the pixel defining layer 190 and the organic emission lay-
er 720.
[0054] In this manner the OLED 70 including the pixel
electrode 710, the organic emission layer 720, and the
common electrode 730 is formed.
[0055] One of the pixel electrode 710 and the common
electrode 730 can be made of a transparent conductive
material, and the other can be made of a transflective or
reflective conductive material. According to materials of
the pixel electrode 710 and the common electrode 730,
the OLED display 100 can be classified as a top light
emitting type, a bottom light emitting type, and a dual-
side light emitting type. The OLED display 100 according
to the first exemplary embodiment of the present inven-
tion is a top light emitting type of OLED display.
[0056] For the transparent conductive material, at least
one of indium tin oxide (ITO), indium zinc oxide (IZO),
zinc oxide (ZnO), or indium oxide (In2O3) may be used.
For the reflective material, at least one of lithium (Li),
calcium (Ca), fluorinated lithium /calcium (LiF/Ca), fluor-
inated lithium/aluminum (LiF/Al), aluminum (Al), silver
(Ag), magnesium (Mg), or gold (Au) may be used.
[0057] The organic emission layer 720 is made of ei-
ther a low-molecular organic material or a high-molecular
organic material. Such an organic emission layer 720 is
formed in a multi-layer structure including a hole injection
layer (HIL), a hole transport layer (HTL), an emission
layer, an electron transport layer (ETL), and an electron
injection layer (EIL). That is, the HIL is disposed on the
pixel electrode 710 which is a positive electrode, and the
HTL, the emission layer, the ETL, and the EIL may be
sequentially stacked thereon.
[0058] A sealing member and a condenser of the
OLED display according to the first exemplary embodi-
ment of the present invention will be described with ref-
erence to FIG. 3 to FIG. 5.
[0059] As shown in FIG. 3, the sealing member 210
covers the thin film transistors 10 and 20 of FIG. 1 and
FIG. 2 and the OLED 70 formed on the substrate 110 to
protect the various components from external environ-
ment conditions. In addition, the sealing member 210 in-
cludes a plurality of concave lens containers 215. In this
case, each lens container 215 is formed on one side of
a sealing member 210, facing the OLED 70 that includes
the organic emission layer 720. In addition, the lens con-
tainer 215 has a spherical shape. In further detail, the
lens container 215 becomes gradually deeper toward the
center thereof, and a cross-section thereof has a half-
circle or half-oval shape.
[0060] As shown in FIG. 4, one of the lens containers
215 covers a plurality of pixel electrodes 710. In addition,
a condenser 310 is disposed in each of the plurality of
lens containers 215. Therefore, one of the condensers
310 covers a plurality of pixel electrodes 710.
[0061] Alignment of the plurality of pixel electrodes 710
covered by the lens container 215 and the condenser
310 is not limited to the alignment shown in FIG. 4. That
is, the lens container 215 and the condenser 310 may

cover more or less than two pixel electrodes 710 in the
horizontal and/or vertical directions.
[0062] In addition, a portion in which the pixel defining
layer 190 is formed is substantially equivalent to other
portions, excluding a portion where the pixel electrode
710 is formed. However, the pixel defining layer 190 and
the pixel electrode 710 may overlap each other in an area
that includes a boundary of the portions where the pixel
defining layer 190 and the pixel electrode 710 are formed.
[0063] As shown in FIG. 5, the condenser 310 is filled
in the lens container 215 of the sealing member 210. That
is, a cylindrical surface or a spherical surface of the con-
denser 310 is substantially equivalent to that of the lens
container 215. In the first exemplary embodiment of the
present invention, the OLED display 100 further includes
a charging member 312 interposed between the sealing
member 210 and the pixel defining layer 190. In further
detail, the charging member 312 is interposed between
the sealing member 210 and the common electrode 730.
In addition, a part of the charging member 312 may be
filled in the lens container 215 of the sealing member 210
concurrently with the condenser 310. That is, the con-
denser 310 and the charging member 312 may be inte-
grally formed. However, the present invention is not lim-
ited thereto, and the condenser 310 may be formed sep-
arately from the charging member 312.
[0064] In addition, a condensing area formed by the
condenser 310, being the area where light focused by
the condenser is concentrated, is configured to be locat-
ed on the pixel defining layer 190. In this case, one con-
denser 310 covers a plurality of pixel electrodes 710, and
therefore the condensing area is configured to be located
on a pixel defining layer 190 interposed between the pixel
electrodes 710. That is, external light having passed
through the condenser 310 is condensed, in other words,
focused, on the pixel defining layer 190. In the first ex-
emplary embodiment of the present invention, the con-
densing area is located above the pixel defining layer
190. That is, the external light passed through the sealing
member 210 is condensed above the pixel defining layer
190 through the condenser 310. Here, since the pixel
defining layer 190 includes the light absorbing material,
the external light condensed on the pixel defining layer
190 is absorbed rather than reflected.
[0065] The condenser 310 is made of a material with
a refractive index greater than that of the sealing member
210. By using a refractive index difference between the
condenser 310 and the sealing member 210, the con-
densing effect can be further increased.
[0066] In addition, a material of the condenser 310 may
not need to be solid as long as the material has a high
refractive index. Thus, the condenser 310 may be made
of air, gas, or a suitable liquid material according to the
refractive index of the sealing member 210.
[0067] In addition, when the charging member 312 and
the condenser 310 are integrally formed, the charging
member 312 and the condenser 310 have the same re-
fractive index. On the other hand, since it is not necessary
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for the charging member 312 and the condenser 310 to
have the same refractive index, the refractive index of
the charging member 312 may be greater than or equal
to that of the condenser 310 when the charging member
312 and the condenser 310 are separately formed.
[0068] In addition, in other embodiments, the common
electrode 730 may not be formed on the pixel defining
layer 190 below the condensing area. Accordingly, re-
flection of the external light in the pixel defining layer 190
below the condensing area may be more effectively sup-
pressed or reduced.
[0069] With the above-described configuration, the
OLED display 100 may have improved viewability by sup-
pressing or reducing reflection of external light.
[0070] In other words, external light transmitted into
the OLED display 100 is mostly condensed on the pixel
defining layer 190 while passing through the condenser
310. The pixel defining layer 190 includes the light ab-
sorbing material, and therefore the external light con-
densed on the pixel defining layer 190 is mostly absorbed
rather than reflected. Accordingly, display characteristics
of the OLED display 100 may be improved.
[0071] Hereinafter, a second exemplary embodiment
of the present invention will be described with reference
to FIG. 6.
[0072] As shown in FIG. 6, an OLED display 200 further
includes a light blocker 390 disposed over a pixel defining
layer 190. In further detail, the light blocker 390 is dis-
posed at a condensing area formed by a condenser 310.
In this case, the light blocker 390 may be disposed on
an interface of the condenser 310 and a charging mem-
ber 312. The light blocker 390 includes a light absorbing
material and thus shields and absorbs light. Therefore,
according to the second exemplary embodiment of the
present invention, a pixel defining layer 190 may not in-
clude a light absorbing material.
[0073] In addition, according to the second exemplary
embodiment of the present invention, the condenser 310
is made of a material with a refractive index greater than
that of a sealing member 210.
[0074] When the charging member 312 and the con-
denser 310 are integrally formed, the charging member
312 and the condenser 310 have the same refractive
index. On the other hand, since it is not necessary for
the charging member 312 and the condenser 310 to have
the same refractive index, the refractive index of the
charging member 312 may be greater than or equal to
that of the condenser 310 when the charging member
312 and the condenser 310 are separately formed.
[0075] With the above-described configuration, the
OLED display 200 can have improved viewability by sup-
pressing or reducing reflection of external light.
[0076] That is, external light transmitted into the OLED
display 200 is generally condensed on the light blocker
390 after passing through the condenser 310. The exter-
nal light condensed on the light blocker 390 is generally
absorbed rather than reflected. Accordingly, display
characteristics of the OLED display 200 may be im-

proved.
[0077] Hereinafter, a third exemplary embodiment of
the present invention will be described with reference to
FIG. 7.
[0078] As shown in FIG. 7, an OLED display 300 in-
cludes a concave lens container 216 formed on a second
side of a sealing member 210. Here, the second side is
opposite to a first side that faces an OLED 70 including
an organic emission layer 720. In further detail, the lens
container 216 becomes gradually deeper toward the
center thereof, and a cross-section thereof has a half-
circle or half-oval shape. In addition, the OLED display
300 further includes a condenser 320 contained in the
lens container 216.
[0079] According to the third exemplary embodiment
of the present invention, a condensing area is configured
to be located on a pixel defining layer 190. Since one
condenser 320 covers a plurality of pixel electrodes 710,
the condensing area is configured to be located on a pixel
defining layer 190 interposed between the pixel elec-
trodes 710. Thus, external light having passed through
the condenser 320 is passed through a sealing member
210 and condensed on the pixel defining area 190. Here,
the pixel defining layer 190 includes a light absorbing
material, and therefore the external light condensed on
the pixel defining layer 190 is generally absorbed rather
than reflected.
[0080] In addition, the condenser 320 is made of a ma-
terial with a refractive index less than that of the sealing
member 210. As described, the condensing effect may
be further improved by using a refractive index difference
between the condenser 320 and the sealing member
210.
[0081] With the above-described configuration, the
OLED display 300 may have improved viewability by sup-
pressing or reducing reflection of external light.
[0082] That is, external light transmitted into the OLED
display 300 is generally condensed on the pixel defining
layer 190 after passing through the condenser 320. The
external light condensed on the pixel defining layer 190
is generally absorbed rather than reflected. Accordingly,
display characteristics of the OLED display 300 may be
improved.
[0083] Hereinafter, a fourth exemplary embodiment of
the present invention will be described with reference to
FIG. 8.
[0084] As shown in FIG. 8, an OLED display 400 in-
cludes a lens container 216 formed on a second side of
a sealing member 210. Here, the second side is opposite
to a first side that faces an OLED 70 including an organic
emission layer 720. In addition, the OLED display 400
further includes a condenser 320 contained in the lens
container 216 and a light blocker 390 disposed over a
pixel defining layer 190. In further detail, the light blocker
390 is disposed at a condensing area formed by the con-
denser 320. The light blocker 390 includes a light absorb-
ing material, and thus shields and absorbs light. There-
fore, the pixel defining layer 190 according to the fourth
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exemplary embodiment of the present invention may not
include a light absorbing material.
[0085] In addition, the condenser 320 according to the
fourth exemplary embodiment of the present invention is
made of a material with a refractive index less than that
of the sealing member 210.
[0086] With the above-described configuration, the
OLED display 400 may have improved visibility by sup-
pressing or reducing reflection of external light.
[0087] That is, external light transmitted into the OLED
display 400 is generally condensed on the light blocker
390 after passing through the condenser 320. The exter-
nal light condensed on the light blocker 390 is generally
absorbed rather than reflected. Accordingly, display
characteristics of the OLED display 400 may be im-
proved.
[0088] In addition, according to the third and fourth ex-
emplary embodiments, a charging member 312 is inter-
posed between the sealing member 210 and the pixel
defining layer 190, and the light blocker 390 of the fourth
exemplary embodiment may be disposed on an interface
of the sealing member 210 and the charging member
312. A refractive index of the charging member 312 may
be greater than or equal to that of the sealing member
210.

Claims

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

a substrate (110);
a plurality of pixel electrodes (710) on the sub-
strate;
a pixel defining layer (190) on the substrate hav-
ing a plurality of openings defining the plurality
of pixel electrodes;
a plurality of organic emission layers (720) on
corresponding ones of the plurality of pixel elec-
trodes;
a sealing member (210) including a concave
lens container (215, 216) covering the plurality
of organic emission layers (720) and the pixel
defining layer (190); and
a condenser (310, 320) in the lens container
characterized in that, the condenser covers a
plurality of the pixel electrodes (710),
wherein the condenser is configured to form a
condensing area on or above the pixel defining
layer interposed between the pixel electrodes
(710) covered by the condenser (310, 320).

2. The OLED display of claim 1, wherein the pixel de-
fining layer comprises a light absorbing material.

3. The OLED display of claim 1 or 2, further comprising
a light blocker (390) at the condensing area, where

the condensing area is above the pixel defining layer.

4. The OLED display of claim 3, further comprising a
charging member (312) between the sealing mem-
ber (210) and the pixel defining layer (190), wherein
the light blocker at the condensing area is formed at
the interface between the charging member and the
sealing member.

5. The OLED display of any one of the preceding
claims, wherein the lens container has a cylindrical
surface or a spherical surface, and wherein the con-
denser is defined by the shape of the surface of the
lens container.

6. The OLED display of any one of claims 1 to 3, where-
in the condenser comprises a charging member and
is between the sealing member and the pixel defining
layer.

7. The OLED display of any one of claims 1 to 6, com-
prising a plurality of the lens containers facing the
plurality of organic emission layers.

8. The OLED display of claim 7, wherein the condenser
comprises a material with a refractive index greater
than a refractive index of the sealing member.

9. The OLED display of any one of claims 1 to 6, com-
prising a plurality of the lens containers facing away
from the organic emission layer.

10. The OLED display of claim 9, wherein the condenser
comprises a material with a refractive index less than
a refractive index of the sealing member.

11. The OLED display of any one of claims 7 to 10,
wherein each of the plurality of lens containers con-
tain a condenser.

Patentansprüche

1. Organische lichtemittierende Diodenanzeige
(OLED-Anzeige), umfassend:

ein Substrat (110),
eine Mehrzahl von Pixelelektroden (710) auf
dem Substrat,
eine Pixeldefinierschicht (190) auf dem Substrat
mit einer Mehrzahl von Öffnungen, die die Mehr-
zahl von Pixelelektroden definieren,
eine Mehrzahl von organischen Emissions-
schichten (720) auf entsprechenden Pixelelek-
troden der Mehrzahl von Pixelelektro-den,
ein Verschlusselement (210), das einen konka-
ven Linsenbehälter (215, 216) einschließt und
die Mehrzahl von organischen Emissions-
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schichten (720) und die Pixeldefinierschicht
(190) abdeckt, und
ein Kondensor (310, 320) in dem Linsenbehäl-
ter, dadurch gekennzeichnet, dass der Kon-
densor eine Mehrzahl der Pixelelektroden (710)
abdeckt,
wobei der Kondensor so konfiguriert ist, dass er
einen Konzentrationsbereich auf oder oberhalb
der Pixeldefinierschicht bildet, die zwischen den
von dem Kondensor (310, 320) abgedeckten Pi-
xelelektroden (710) liegt.

2. OLED-Anzeige nach Anspruch 1, wobei die Pixel-
definierschicht ein lichtabsorbierendes Material um-
fasst.

3. OLED-Anzeige nach Anspruch 1 oder 2, ferner um-
fassend einen Lichtblockierer (390) an dem Konzen-
trationsbereich, wo sich der Konzentrationsbereich
oberhalb der Pixeldefinierschicht befindet.

4. OLED-Anzeige nach Anspruch 3, ferner umfassend
ein Ladeelement (312) zwischen dem Verschlusse-
lement (210) und der Pixeldefinierschicht (190), wo-
bei der Lichtblockierer an dem Konzentrationsbe-
reich ausgebildet ist an der Grenzfläche zwischen
dem Ladeelement und dem Verschlusselement.

5. OLED-Anzeige nach einem der vorangehenden An-
sprüche, wobei der Linsenbehälter eine zylindrische
Oberfläche oder eine kugelförmige Oberfläche hat
und wobei der Kondensor durch die Form der Ober-
fläche des Linsenbehälters definiert ist.

6. OLED-Anzeige nach einem der Ansprüche 1 bis 3,
wobei der Kondensor ein Ladeelement umfasst und
zwischen dem Verschlusselement und der Pixelde-
finierschicht liegt.

7. OLED-Anzeige nach einem der Ansprüche 1 bis 6,
umfassend eine Mehrzahl der Linsenbehälter, die
der Mehrzahl von organischen Emissionsschichten
zugewandt sind.

8. OLED-Anzeige nach Anspruch 7, wobei der Kon-
densor ein Material umfasst, das einen Brechungs-
index hat, der größer als ein Brechungsindex des
Verschlusselements ist.

9. OLED-Anzeige nach einem der Ansprüche 1 bis 6,
umfassend eine Mehrzahl der Linsenbehälter, die
von der organischen Emissionsschicht abgewandt
sind.

10. OLED-Anzeige nach Anspruch 9, wobei der Kon-
densor ein Material umfasst, das einen Brechungs-
index hat, der kleiner als ein Brechungsindex des
Verschlusselements ist.

11. OLED-Anzeige nach einem der Ansprüche 7 bis 10,
wobei jeder Linsenbehälter der Mehrzahl von Lin-
senbehältern einen Kondensor enthält.

Revendications

1. Afficheur à diodes électroluminescentes organiques
(OLED) comprenant :

un substrat (110) ;
une pluralité d’électrodes de pixel (710) sur le
substrat ;
une couche de définition de pixels (190) sur le
substrat comportant une pluralité d’ouvertures
définissant la pluralité d’électrodes de pixel ;
une pluralité de couches d’émission organiques
(720) sur les électrodes de pixel correspondan-
tes de la pluralité d’électrodes de pixel ;
un élément d’étanchéité (210) comprenant un
contenant de lentille concave (215, 216) recou-
vrant la pluralité de couches d’émission organi-
ques (720) et la couche de définition de pixels
(190) ; et
un condenseur (310, 320) dans le contenant de
lentille, caractérisé en ce que le condenseur
recouvre une pluralité des électrodes de pixel
(710),
dans lequel le condenseur est configuré pour
former une zone de convergence sur ou au-des-
sus de la couche de définition de pixels interpo-
sée entre les électrodes de pixel (710) recou-
vertes par le condenseur (310, 320).

2. Afficheur à OLED selon la revendication 1, dans le-
quel la couche de définition de pixels comprend un
matériau absorbant la lumière.

3. Afficheur à OLED selon la revendication 1 ou 2, com-
prenant en outre un bloqueur de lumière (390) au
niveau de la zone de convergence, où la zone de
convergence se trouve au-dessus de la couche de
définition de pixels.

4. Afficheur à OLED selon la revendication 3, compre-
nant en outre un élément de charge (312) entre l’élé-
ment d’étanchéité (210) et la couche de définition de
pixels (190), dans lequel le bloqueur de lumière au
niveau de la zone de convergence est formé au ni-
veau de l’interface entre l’élément de charge et l’élé-
ment d’étanchéité.

5. Afficheur à OLED selon l’une quelconque des reven-
dications précédentes, dans lequel le contenant de
lentille a une surface cylindrique ou une surface
sphérique, et dans lequel le condenseur est défini
par la forme de la surface du contenant de lentille.
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6. Afficheur à OLED selon l’une quelconque des reven-
dications 1 à 3, dans lequel le condenseur comprend
un élément de charge et se trouve entre l’élément
d’étanchéité et la couche de définition de pixels.

7. Afficheur à OLED selon l’une quelconque des reven-
dications 1 à 6, comprenant une pluralité des conte-
nants de lentille orientés vers la pluralité de couches
d’émission organiques.

8. Afficheur à OLED selon la revendication 7, dans le-
quel le condenseur comprend un matériau avec un
indice de réfraction supérieur à un indice de réfrac-
tion de l’élément d’étanchéité.

9. Afficheur à OLED selon l’une quelconque des reven-
dications 1 à 6, comprenant une pluralité des conte-
nants de lentille orientés à l’opposé de la couche
d’émission organique.

10. Afficheur à OLED selon la revendication 9, dans le-
quel le condenseur comprend un matériau avec un
indice de réfraction inférieur à un indice de réfraction
de l’élément d’étanchéité.

11. Afficheur à OLED selon l’une quelconque des reven-
dications 7 à 10, dans lequel chacun de la pluralité
de contenants de lentille contient un condenseur.
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