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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. 10-2015-0041009 filed in the
Korean Intellectual Property Office on Mar. 24, 2015, the
entire contents of which are incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The described technology generally relates to an
organic light emitting diode display.

[0004] 2. Description of the Related Technology

[0005] An organic light-emitting diode (OLED) includes
two electrodes and an interposed organic light-emitting layer.
Electrons injected from a cathode electrode and holes
injected from an anode electrode are bonded to each other in
the organic light-emitting layer to form excitons. Light is
emitted while the excitons discharge energy.

[0006] A flexible OLED display can be easily bent and
typically includes a substrate supporting the display and a
window, or transparent substrate/film, covering the substrate
to protect the substrate from environmental contaminants.
This window must be formed of a material having an appro-
priate degree of flexibility. In general, a polyimide (PI) is used
for the flexible substrate and a flexible protection film is used
for the window.

[0007] However, during manufacturing, static electricity is
easily generated in the polyimide such that there are a large
number of process defects, such as impurities, and as a result,
managing foreign particulates is challenging. Also, the pro-
tection film has little strength such that reliability of handling
an external impact is low.

[0008] The above information disclosed in this Back-
ground section is only to enhance the understanding of the
background of the disclosure, and therefore it can contain
information that does not constitute the prior art that is
already known in this country to a person of ordinary skill in
the art.

SUMMARY OF CERTAIN INVENTIVE ASPECTS

[0009] One inventive aspect relates to an OLED display
that easily manages foreign particulates and provides greater
strength with respect to bending and/or impact force.

[0010] Another aspect is an OLED display that includes a
first substrate; an organic emission layer formed on the first
substrate; a second substrate facing the first substrate; a func-
tional layer formed under the second substrate; and a middle
layer formed between the organic emission layer and the
functional layer, wherein the first substrate and the second
substrate respectively include a thin glass having a thickness
of about 50 um to about 100 um.

[0011] The first substrate and the second substrate can be a
chemical tempered glass including a potassium factor.
[0012] A coupling member positioned between an outer
portion of the first substrate and an outer portion of the second
substrate, and which adheres the outer portion of the first
substrate to the outer portion of the second substrate, can be
further included.

[0013] The coupling member can be a glass member
including carbon.
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[0014] The functional layer can include a touch sensor
layer formed under the second substrate, and a polarization
layer formed under the touch sensor layer.

[0015] The polarization layer can include a light blocking
member formed under the touch sensor layer and having a
plurality of light blocking openings, and a color filter formed
in the light blocking openings.

[0016] A first hard coating layer formed between the touch
sensor layer and the polarization layer, and a second hard
coating layer formed between the polarization layer and the
middle layer can be further included.

[0017] The functional layer can include a polarization layer
formed under the second substrate, and a touch sensor layer
formed under the polarization layer.

[0018] The polarization layer can include a light blocking
member formed under the second substrate and having a
plurality of light blocking openings, and a color filter formed
in the light blocking openings.

[0019] A first hard coating layer formed between the touch
sensor layer and the middle layer, and a second hard coating
layer formed between the touch sensor layer and the polar-
ization layer can be further included.

[0020] An encapsulation layer formed between the organic
emission layer and the functional layer and covering the
organic emission layer can be further included.

[0021] Another aspect is an OLED display that includes a
first substrate; an organic emission layer formed on the first
substrate; a second substrate facing the first substrate; a touch
sensor layer formed on the second substrate; a polarization
layer formed under the second substrate; and a middle layer
formed between the organic emission layer and the polariza-
tion layer, wherein the first substrate and the second substrate
include a thin glass having a thickness of about 50 pm to about
100 pum.

[0022] The first substrate and second substrate can be a
tempered glass including a potassium factor.

[0023] A coupling member positioned between an outer
portion of the first substrate and an outer portion of the second
substrate, and which adheres the outer portion of the first
substrate to the outer portion of the second substrate, can be
further included.

[0024] The coupling member can be a glass member
including a carbon.

[0025] A firsthard coating layer formed on the touch sensor
layer, and a second hard coating layer formed between the
polarization layer and the middle layer can be further
included.

[0026] An encapsulation layer formed between the organic
emission layer and the polarization layer and covering the
organic emission layer can be further included.

[0027] Another aspect is an organic light-emitting diode
(OLED) display, comprising: a first substrate; an organic
emission layer formed over the first substrate; a second sub-
strate formed over the organic emission layer and facing the
first substrate; a functional layer interposed between the first
and second substrates; and a middle layer interposed between
the organic emission layer and the functional layer, wherein
each of the first and second substrates is formed of glass
having a thickness in the range of about 50 pm to about 100
pm.

[0028] In the above OLED display, the glass includes a
chemical tempered glass including potassium. The above
OLED display further comprises a sealant interposed
between an outer portion of the first substrate and an outer



US 2016/0285039 A1

portion of the second substrate, wherein the sealant includes
a sealing material connected to the outer portions of the first
and second substrates. In the above OLED display, the sealant
includes glass material including carbon. In the above OLED
display, the functional layer includes: a touch sensor layer
formed under the second substrate in the depth dimension of
the OLED display, and a polarization layer formed under the
touch sensor layer in the depth dimension.

[0029] In the above OLED display, the polarization layer
includes: a light blocking layer formed under the touch sensor
layer in the depth dimension and having a plurality of light
blocking openings; and a color filter formed in the light block-
ing openings. The above OLED display further comprises: a
first hard coating layer interposed between the touch sensor
layer and the polarization layer; and a second hard coating
layer interposed between the polarization layer and the pla-
narization layer.

[0030] In the above OLED display, the functional layer
includes: a polarization layer formed under the second sub-
strate in the depth dimension of the OLED display, and a
touch sensor layer formed under the polarization layer in the
depth dimension. In the above OLED display, the polarization
layer includes: a light blocking layer formed under the second
substrate in the depth dimension and having a plurality of
light blocking openings; and a color filter formed in the light
blocking openings. The above OLED display further com-
prises: a first hard coating layer interposed between the touch
sensor layer and the planarization layer; and a second hard
coating layer interposed between the touch sensor layer and
the polarization layer. The above OLED display further com-
prises an encapsulation layer interposed between the organic
emission layer and the functional layer and covering the
organic emission layer.

[0031] Another aspect is an organic light-emitting diode
(OLED) display, comprising: a first substrate; an organic
emission layer formed over the first substrate; a second sub-
strate formed over the organic emission layer and facing the
first substrate; a touch sensor layer formed over the second
substrate; a polarization layer formed under the second sub-
strate in the depth dimension of the OLED display; and a
planarization layer interposed between the organic emission
layer and the polarization layer, wherein each of the first and
second substrate is formed of glass having a thickness in the
range of about 50 pm to about 100 pm.

[0032] In the above OLED display, the glass comprises a
tempered glass including potassium. The above OLED dis-
play further comprises a sealant interposed between an outer
portion of the first substrate and an outer portion of the second
substrate, wherein the sealant includes a sealing material
connected to the outer portions of the first and second sub-
strates. In the above OLED display, the sealant includes glass
material including carbon. The above OLED display further
comprises: a first hard coating layer formed over the touch
sensor layer; and a second hard coating layer interposed
between the polarization layer and the planarization layer.
The above OLED display further comprises an encapsulation
layer interposed between the organic emission layer and the
polarization layer and covering the organic emission layer.
[0033] Another aspect is an organic light-emitting diode
(OLED) display, comprising: a first substrate; a second sub-
strate separated from the first substrate; a touch sensor layer
formed closer to the second substrate than the first substrate;
an organic emission layer formed closer to the first substrate
than the second substrate; and a sealant formed at outer por-
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tions of the first and second substrates, wherein the sealant
includes a sealing material contacting the outer portions of
the first and second substrates, wherein each of the first and
second substrates is formed of glass having a thickness
greater than the thickness of the touch sensor layer.

[0034] Intheabove OLED display, the thickness of each of
the first and second substrates is in the range of about 50 pm
to about 100 um. The above OLED display further comprises
a polarization layer formed closer to the touch sensor layer
than the organic emission layer, wherein the polarization
layer includes: a light blocking layer formed in a first region
and configured to block light emitted from the organic emis-
sion layer; and a color filter formed in a second region and
configured to apply color to and transmit the light emitted
from the organic light emission layer.

[0035] According to at least one of the disclosed embodi-
ments of the present disclosure, by forming the first substrate
used as the supporting substrate of the organic emission layer
of the thin glass substrate, flexibility can be obtained and
concurrently the generation of static electricity can be
reduced, thereby easily managing foreign matter.

[0036] Also, by forming the second substrate used as the
window ofthe thin glass substrate, the strength of the window
is improved such that the reliability against external impacts
can be increased.

[0037] Also, by chemically strengthening the first substrate
and the second substrate that are made of the thin glass or by
forming the first hard coating layer and the second hard coat-
ing layer under or on the second substrate, the flexibility and
the hardness of the OLED display can be simultaneously
satisfied.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] FIG. 1 is a schematic cross-sectional view of an
OLED display according to an exemplary embodiment of the
present disclosure.

[0039] FIG. 2isanequivalent circuit diagram of an organic
emission layer of an OLED display according to an exem-
plary embodiment of the present disclosure.

[0040] FIG. 3is adetailed cross-sectional view of an OLED
display according to an exemplary embodiment ofthe present
disclosure.

[0041] FIG. 4is adetailed cross-sectional view of an OLED
display according to another exemplary embodiment of the
present disclosure.

[0042] FIG. 5is adetailed cross-sectional view of an OLED
display according to another exemplary embodiment of the
present disclosure.

[0043] FIG. 6is adetailed cross-sectional view of an OLED
display according to another exemplary embodiment of the
present disclosure.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0044] The present disclosure will be described more fully
hereinafter with reference to the accompanying drawings, in
which exemplary embodiments of the disclosure are shown.
As those skilled in the art would realize, the described
embodiments can be modified in various different ways, all
without departing from the spirit or scope of the present
disclosure.
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[0045] The drawings and description are to be regarded as
illustrative in nature and not restrictive. Like reference
numerals designate like elements throughout the specifica-
tion.

[0046] Further, since sizes and thicknesses of constituent
members shown in the accompanying drawings are arbitrarily
given for better understanding and ease of description, the
present disclosure is not limited thereto. In the drawings, the
thickness of layers, films, panels, regions, etc., are exagger-
ated for clarity. In the drawings, for better understanding and
ease of description, the thicknesses of some layers and areas
are exaggerated.

[0047] In the specification, unless explicitly described to
the contrary, the word “comprise” and variations such as
“comprises” or “comprising” will be understood to imply the
inclusion of stated elements but not the exclusion of any other
elements. In addition, 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 can also be present. In con-
trast, when an element is referred to as being “directly on”
another element, there are no intervening elements present.
Further, in the specification, the word “on” means positioning
on or below the object portion, and does not essentially mean
positioning on the upper side of the object portion based on a
direction of gravity.

[0048] Further, in the specification, the word “on a flat
surface” means when an object portion is viewed from the
above, and the word “on a cross section” means when a cross
section taken by vertically cutting an object portion is viewed
from the side.

[0049] Further, the present disclosure is not limited to the
number of thin film transistors TFT and capacitors illustrated
in the accompanying drawings, and the OLED display can
include a plurality of thin film transistors and one or more
capacitors in one pixel, and a separate wire can be further
formed or a known wire can be omitted to provide various
structures. Here, the pixel means a minimum unit displaying
an image, and the OLED display displays an image through a
plurality of pixels. In this disclosure, the term “substantially”
includes the meanings of completely, almost completely or to
any significant degree under some applications and in accor-
dance with those skilled in the art. The term “connected” can
include an electrical connection.

[0050] Now, an OLED display according to an exemplary
embodiment of the present disclosure will be described in
detail with reference to the accompanying drawings.

[0051] FIG. 1 is a schematic cross-sectional view of an
OLED display according to an exemplary embodiment of the
present disclosure.

[0052] As shown in FIG. 1, an OLED display according to
an exemplary embodiment of the present disclosure includes
a first substrate 110 and an organic emission layer 120 formed
on the first substrate 110. Also, a second substrate 210 facing
the first substrate 110 and covering the first substrate 110 and
functional layers 220 and 240 formed under the second sub-
strate 210 are included. The functional layers 220 and 240
include a touch sensor layer 220 formed under the second
substrate 210 and functioning as a means for information
input and a polarization layer 240 that is formed under the
touch sensor layer 220 and that removes reflection of external
light. A first hard coating layer 230 protecting the touch
sensor layer 220 is formed under the touch sensor layer 220,
a second hard coating layer 250 protecting the polarization
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layer 240 is formed under the polarization layer 240, and a
middle layer (or planarization layer) 300 is formed between
the organic emission layer 120 and the second hard coating
layer 250.

[0053] The first substrate 110 can include a thin glass sheet
having a thickness of about 50 um to about 100 um. In a case
where the first substrate 110 is formed of a polymer such as P1
to improve flexibility, when hardening the polymer, a lot of
impurities are generated such that there are a large number of
process defects. Further, the surface charges are increased
such that static electricity is generated, thereby requiring the
management of foreign matter. However, when the first sub-
strate 110 is formed of the thin glass, the impurities and the
static electricity are not generated such that the additional
management of foreign matter is not required. Also, when the
first substrate 110 is formed of thin glass, the first substrate
110 has greater strength than polyimide such that the impact
resistance is also high.

[0054] This first substrate 110 can be a chemical tempered
glass. The chemical tempered glass is a glass of which the
surface hardness is enhanced by replacing a sodium factor as
one of basic components of a glass composition with a potas-
sium factor to generate a compress stress in the surface of the
glass. The chemical tempered glass is thinner than a general
tempered glass and is more than about 1.7 times stronger, and
there is no phenomenon such as shrinkage or a warping
caused by the process of the general tempered glass.

[0055] The organic emission layer 120 includes a plurality
of pixels PX emitted through a top surface.

[0056] The second substrate 210 can include the thin glass
having the thickness of about 50 pm to about 100 um. In a case
where the second substrate 210 is formed ofa polymer such as
PI to improve flexibility, when hardening the polymer, alot of
impurities are generated such that there is a large number of
process defects. Further, the surface charges are increased
such that static electricity is generated, thereby requiring the
management of foreign matter. However, when the first sub-
strate 210 is formed of the thin glass, the impurities and the
static electricity are not generated such that the additional
management of foreign matter is not required. Also, when the
second substrate 210 is formed of the thin glass, the first
substrate 110 has greater strength than polyimide such that
the impact reliability is also high.

[0057] The second substrate 210 can be the chemical tem-
pered glass including the potassium factor. The chemical
tempered glass is thinner than a general tempered glass and is
more than about 1.7 times stronger, and there is no phenom-
enon such as shrinkage or a warping caused by the process of
the general tempered glass

[0058] As described above, by manufacturing the first sub-
strate used as a supporting substrate of the organic emission
layer 120 of the thin glass substrate, flexibility can be
obtained and simultaneously (or concurrently) static electric-
ity is not generated, thereby easily managing foreign matter.
[0059] Also, by manufacturing the second substrate used as
the window of the thin glass substrate, the strength of the
window is improved such that the reliability against external
impacts can be increased.

[0060] A coupling member or sealant 400 is positioned
between the outer portion 110a of the first substrate 110 and
the outer portion 210q of the second substrate 210. The cou-
pling member 400 adheres the outer portion 110a of the first
substrate 110 to the outer portion 210a of the second substrate
210. The coupling member 400 can be a glass member includ-
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ing carbon. As described above, since the coupling member
400 is formed of the same material as the first substrate and
the second substrate, when adhering the outer portion 110a of
the first substrate 110 to the outer portion 210a of the second
substrate 210 through the laser hardening, the outer portion
110q of the first substrate 110 and the outer portion 2104 of
the second substrate 210 are continuously formed without the
boundary portion such that the inner portion can be further
completely sealed. Accordingly, since an additional encapsu-
lation layer covering the organic emission layer 120 can be
omitted, a formation process of the encapsulation layer that
requires a lot of processing time can be omitted such that
manufacturing time can be shorted.

[0061] Next, a detailed structure of the OLED display
according to an exemplary embodiment of the present disclo-
sure will be described with reference to FIG. 2 and FIG. 3.

[0062] FIG.2isan equivalent circuit diagram of an organic
emission layer of an OLED display according to an exem-
plary embodiment of the present disclosure. FIG. 3 is a
detailed cross-sectional view of an OLED display according
to an exemplary embodiment of the present disclosure.

[0063] As shown in FIG. 2, an organic emission layer 120
of the OLED display according to an exemplary embodiment
of the present disclosure includes a plurality of signal lines
21,71, and 72, and a plurality of pixels PX connected to the
plurality of signal lines and arranged in an approximate
matrix type. The signal lines 21, 71, and 72 include a plurality
of scan lines 21 transmitting a scan signal Sn, a plurality of
data lines 71 crossing the scan lines 21 and transmitting a data
signal Dm, and a plurality of driving voltage lines 72 trans-
mitting a driving voltage ELVDD and being substantially
parallel to the data lines 71. The gate lines 21 extend substan-
tially parallel with one another in a row direction (or a first
direction), and the data lines 71 and the driving voltage lines
72 extend substantially parallel with one another in a column
direction (or a second direction crossing the first direction).

[0064] Each pixel PX includes a plurality of transistors T1
and T2 respectively connected to the signal lines 21, 71, and
72, a storage capacitor Cst, and an OLED OLD.

[0065] The transistors T1 and T2 include a switching tran-
sistor T1 connected to the data line 71, and a driving transistor
T2 connected to the OLED OLD.

[0066] The switching transistor T1 includes a control ter-
minal, an input terminal, and an output terminal, and the
control terminal thereof is connected to the scan line 21, the
input terminal thereof is connected to the data line 71, and the
output terminal thereof is connected to the driving transistor
T2. The switching transistor T1 transmits the data signal Dm
applied to the data line 71 to the driving transistor T2 in
response to the scan signal Sn applied to the scan line 21.

[0067] The driving transistor T2 also includes a control
terminal, an input terminal, and an output terminal, and the
control terminal thereof is connected to the switching tran-
sistor T1, the input terminal thereof is connected to the driv-
ing voltage line 72, and the output terminal thereof is con-
nected to the OLED OLD. The driving transistor T2 allows a
driving current Id, which has a level varying according to a
voltage applied between the control terminal and the output
terminal, to flow.

[0068] The storage capacitor Cst is connected between the
control terminal and the input terminal of the driving transis-
tor T2. The storage capacitor Cst charges the data signal
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applied to the control terminal of the driving transistor T2 and
maintains the data signal even after the switching transistor
T1 is turned off.

[0069] The OLED OLD includes an anode that is con-
nected to the output terminal of the driving transistor T2, and
a cathode that is connected to the common voltage ELVSS.
The OLED OLD emits light with an intensity varying accord-
ing to the driving current Id of the driving transistor T2,
thereby displaying an image.

[0070] The switching transistor T1 and the driving transis-
tor T2 can be an n-channel field effect transistor FET or a
p-channel field effect transistor. In addition, a connection
relationship among the transistors T1 and T2, the storage
capacitor Cst, and the OLED OLD can be changed.

[0071] Next, a structure of the OLED display according to
the exemplary embodiment of the present disclosure will be
described in detail with reference to FIG. 3. In this case, the
structure of the pixel area P will be described based on the
driving transistor, and the switching transistor substantially
has the same stack structure as that of the driving transistors,
and thus a detailed description thereof will be omitted.
[0072] As shown in FIG. 3, a buffer layer 121 is formed on
the first substrate 110. The buffer layer 120 can serve to
improve a characteristic of polycrystalline silicon and reduce
stress applied to the semiconductor 122 formed on the buffer
121 by blocking impurities from the substrate 110 and flat-
tening the first substrate 110 during a crystallization process
for forming polycrystalline silicon. The buffer layer 121 can
be formed of silicon nitride (SiNx) or silicon oxide (SiO2).
[0073] Thesemiconductor 122 is formed on the buffer layer
121. The semiconductor 122 can be formed of polycrystalline
silicon or an oxide semiconductor. A gate insulating layer 123
covering the semiconductor 122 is formed thereon. The gate
insulating layer 123 can be formed of silicon nitride (SiNx) or
silicon oxide (SiO2).

[0074] A gateelectrode G1 is formed on the gate insulating
layer 123. The gate electrode G is a part of the scan line 21 and
overlaps the semiconductor 122.

[0075] An interlayer insulating layer 124 covering the gate
electrode G is formed thereon. The interlayer insulating layer
124 can be formed of silicon nitride (SiNx) or silicon oxide
(8102) like the gate insulating layer 123.

[0076] A source electrode S and a drain electrode D are
formed on the interlayer insulating layer 124. The source
electrode S and the drain electrode D are respectively con-
nected to the source region and the drain region of the semi-
conductor 122. The gate electrode G, the source electrode S,
and the drain electrode D form a driving transistor T2.
[0077] A passivation layer 125 covering the source elec-
trode S and the drain electrode D is formed thereon. A pixel
electrode 127 formed of a reflective conductive material such
as lithium (Li), calcium (Ca), lithium fluoride/calcium (LiF/
Ca), lithium fluoride /aluminum (LiF/Al), aluminum (Al),
silver (Ag), magnesium (Mg), or gold (Au) is formed on the
passivation layer 125. The pixel electrode 127 is electrically
connected to the drain electrode D of the driving transistor T2
through the contact hole 1254 formed in the passivation layer
125, thereby being an anode of the OLED OLD.

[0078] A partition 126 is formed on the passivation layer
125 and the edge of the pixel electrode 127. The partition 126
has a pixel opening 1264 exposing the pixel electrode 127.
The partition 126 can be formed to include a resin, such as
polyacrylates or polyimides, and a silica-based inorganic
material, or the like.
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[0079] An organic light emission member 128 is formed in
the pixel opening 1264 of the pixel partition 126. The organic
light emission layer 128 can have multiple layers including
one or more of a light emission layer, a hole injection layer
(HIL), ahole transporting layer (HTL), an electron transport-
ing layer (ETL), and an electron injection layer (EIL). When
the organic light emission layer 128 includes all of the light
emission layer, the hole injection layer (HIL), the hole trans-
porting layer (HTL), the electron transporting layer (ETL),
and the electron injection layer (EIL), the hole injection layer
is positioned on the pixel electrode 127, which is the anode,
and the hole transporting layer, the light emission layer, the
electron transporting layer, and the electron injection layer
are sequentially stacked on the hole injection layer.

[0080] A common electrode 129 formed of a transparent
conductive material such as ITO(Indium Tin Oxide), ITO
(Indium Zinc Oxide), ZnO(zinc oxide), or In,O;(Indium
Oxide) is formed on the partition 126 and the organic light
emitting member 128. The common electrode 129 becomes a
cathode of the OLED OLD. The pixel electrode 127, the
organic light emitting member 128, and the common elec-
trode 129 together form an OLED OLD.

[0081] Meanwhile, the touch sensor layer 220 adhered
under the second substrate 210 as an input device of the
OLED display inputs the information through a screen being
directly contacted by a finger or a pen. The touch sensor layer
220 is formed under the second substrate 210 and includes a
Tx touch electrode (a transmitter touch electrode) 221 trans-
mitting a first touch signal sensing a first axis coordinate value
and a Rx touch electrode (a receiver touch electrode) 222
transmitting a second touch signal sensing a second axis
coordinate value. The Tx touch electrode 221 and the Rx
touch electrode 222 are separated from each other and can be
formed of low resistance metal such as indium tin oxide
(ITO), carbon nanotube (CNT), graphene, or Al, Cu, Cr, Ni.
An insulating layer 223 covering the Tx touch electrode 221
and the Rx touch electrode 222 is formed thereon. The insu-
lating layer 223 can be formed of silicon oxide or silicon
nitride. A connecting member 224 connecting a plurality of
Tx touch electrodes 221 to each other is formed on the insu-
lating layer 223. If the user directly contacts the screen with a
finger or pen, the touch sensor layer 220 senses the position
where a capacitance change depending on the contact is gen-
erated through the Tx touch electrode 221 and the Rx touch
electrode 222 to determine the position information.

[0082] The first hard coating layer 230 formed under the
touch sensor layer 220 covers the touch sensor layer 220 to
protect the touch sensor layer 220. The firsthard coating layer
230 includes a siloxane-based compound, the siloxane-based
compound is formed of any one among poly ether modified
poly dimethyl siloxane or poly dimethyl siloxane of poly
ether modified hydroxyl functional group or acombination of
two or more thereof, that is, examples of the siloxane-based
compound are BYK-306 (BYK chemi agent), BYK-307,
BYK-308, BYK-310, BYK-330, BYK-333, BYK-341,
BYK-344.

[0083] The polarization layer 240 is formed on the second
substrate 210 and includes a light blocking member (or light
blocking layer) 241 blocking a light and a color filter 242
formed in a plurality of light blocking openings 241a of the
light blocking member 241. The light blocking member 241
can be formed of a metal such as chromium (Cr) or an organic
material, and the color filter 242 can partially overlap the light
blocking member 241.
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[0084] The second hard coating layer 250 formed under the
polarization layer 240 covers the polatization layer 240 to
protect the polarization layer 240. The second hard coating
layer 250 includes a siloxane-based compound, the siloxane-
based compound is formed of any one among poly ether
modified poly dimethyl siloxane or poly dimethyl siloxane of
poly ether modified hydroxyl functional group or a combina-
tion of two or more thereof, that is, examples of the siloxane-
based compound are BYK-306 (BYK chemi agent), BYK-
307, BYK-308, BYK-310, BYK-330, BYK-333, BYK-341,
BYK-344.

[0085] As described above, by forming the first hard coat-
ing layer 230 covering the touch sensor layer 220 and the
second hard coating layer 250 covering the polarization layer
240, the hardness of the second substrate 210 as the glass
substrate having the thin thickness of 50 pm to 100 um can be
improved.

[0086] The middle layer 300 can include a transparent sili-
con hygroscopic filler. The middle layer 300 is filled between
the organic emission layer 120 and the second hard coating
layer 250 to be flattened and protects the organic emission
layer 120 from external moisture.

[0087] Meanwhile, in the exemplary embodiment shown in
FIG. 1, FIG. 2, and FIG. 3, the encapsulation layer is not
formed, but the encapsulation layer covering the organic
emission layer can be formed as another exemplary embodi-
ment.

[0088] Next, an OLED display according to another exem-
plary embodiment of the present disclosure will be described
with reference to FIG. 4.

[0089] FIG. 4isa cross-sectional view of an OLED display
according to another exemplary embodiment of the present
disclosure.

[0090] The other exemplary embodiment shown in FIG. 4
is substantially the same as the exemplary embodiment
shown in FIG. 1, FIG. 2, and FIG. 3, except for the encapsu-
lation layer, such that the duplicate description thereof is
omitted.

[0091] As shown in FIG. 4, the OLED display according to
another exemplary embodiment of the present disclosure
includes a first substrate 110, an organic emission layer 120
formed on the first substrate 110 and emitting the light, and an
encapsulation layer 130 covering the organic emission layer
120. Also, a second substrate 210 facing the first substrate 110
and covering the first substrate 110 and functional layers 220
and 240 formed under the second substrate 210 are included.
The functional layers 220 and 240 include a touch sensor
layer 220 formed under the second substrate 210 and func-
tioning as a means for an information input and a polarization
layer 240 formed under the touch sensor layer 220 and remov-
ing a reflection of external light. A first hard coating layer 230
protecting the touch sensor layer 220 is formed under the
touch sensor layer 220, a second hard coating layer 250
protecting the polarization layer 240 is formed under the
polarization layer 240, and a middle layer 300 is formed
between the organic emission layer 120 and the second hard
coating layer 250.

[0092] The encapsulation layer 130 can be formed of the
thin film encapsulation layer in which the organic layer and
the inorganic layer are alternately deposited. As described
above, by forming the encapsulation layer 130, the organic
emission layer 120 can be further completely protected from
external moisture.
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[0093] The middle layer 300 can include a pressure sensi-
tive adhesive (PSA), which is an adhesive in which the adhe-
sive material acts when pressure for adhering the adhesive to
an adhesive surface is applied. The middle layer 300 includ-
ing the pressure sensitive adhesive (PSA) further strongly
adheres the encapsulation layer 130 and the second hard
coating layer 250 compared to the case using the transparent
silicon hygroscopic filler.

[0094] On the other hand, in the exemplary embodiment
shown in FIG. 4, the touch sensor layer and the polarizer are
sequentially formed under the second substrate. However the
polarizer and the touch sensor layer can be sequentially
formed under the second substrate as another exemplary
embodiment.

[0095] Next, an OLED display according to another exem-
plary embodiment of the present disclosure will be described
with reference to FIG. 5.

[0096] FIG.5isa cross-sectional view of an OLED display
according to another exemplary embodiment of the present
disclosure.

[0097] The other exemplary embodiment shown in FIG. 5
is substantially the same as the exemplary embodiment
shown in FIG. 4, except for the deposit order of the polarizer
and the touch sensor layer such that the duplicate description
thereof is omitted.

[0098] As shown in FIG. 5, the OLED display according to
another exemplary embodiment of the present disclosure
includes a first substrate 110, an organic emission layer 120
formed on the first substrate 110 and emitting the light, and an
encapsulation layer 130 covering the organic emission layer
120. Also, a second substrate 210 facing the first substrate 110
and covering the first substrate 110 and functional layers 220
and 240 formed under the second substrate 210 are included.
The functional layers 220 and 240 include the polarization
layer 240 formed under the second substrate 210 and remov-
ing the reflection of external light and the touch sensor layer
220 formed under the polarization layer 240 and functioning
as the means for the information input. The first hard coating
layer 230 protecting the touch sensor layer 220 is formed
under the touch sensor layer 220, the second hard coating
layer 250 protecting the polarization layer 240 is formed
under the polarization layer 240, and the middle layer 300 is
formed between the encapsulation layer 130 and the first hard
coating layer 230.

[0099] As described above, by positioning the polarization
layer 240 directly under the second substrate 210, the reflec-
tion of the external reflection can be further suppressed. Also,
by positioning the polarization layer 240 on the touch sensor
layer 220, the touch sensor layer 220 can be prevented from
being recognized compared to the case in which the polariza-
tion layer 240 is positioned under the touch sensor layer 220.

[0100] Meanwhile, in the exemplary embodiment shown in
FIG. 5, the polarizer and the touch sensor layer are all formed
under the second substrate. However, the polarizer and the
touch sensor layer can be divided under and on the second
substrate as another exemplary embodiment.

[0101] Next, an OLED display according to another exem-

plary embodiment of the present disclosure will be described
with reference to FIG. 6.

[0102] FIG. 6isa cross-sectional view of an OLED display
according to another exemplary embodiment of the present
disclosure.
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[0103] The other exemplary embodiment shown in FIG. 6
is substantially the same as the exemplary embodiment
shown in FIG. 5, except for the polarizer and the touch sensor
layer that are divided under and on the second substrate, such
that the duplicate description thereof is omitted.

[0104] As shown in FIG. 6, the OLED display according to
another exemplary embodiment of the present disclosure
includes a first substrate 110, an organic emission layer 120
formed on the first substrate 110 and emitting the light, and an
encapsulation layer 130 covering the organic emission layer
120. Also, the second substrate 210 facing the first substrate
110 and covering the first substrate 110, the polarization layer
240 formed under the second substrate 210, the second hard
coating layer 250 formed under the polarization layer 240, the
touch sensor layer 220 formed on the second substrate 210,
the first hard coating layer 230 formed on the touch sensor
layer 220, and the middle layer 300 interposed between the
encapsulation layer 130 and the second hard coating layer
250 are included.

[0105] As described above, by forming the touch sensor
layer 220 on the second substrate 210, the distance between
the touch sensor layer 220 and the organic emission layer 120
is farther such that a parasitic capacitor between the touch
sensor layer 220 and the common electrode 129 in the organic
emission layer 120 can be minimized.

[0106] While the inventive technology has been described
in connection with what is presently considered to be practi-
cal exemplary embodiments, it is to be understood that the
disclosure is not limited to the disclosed embodiments, but,
on the contrary, is intended to cover various modifications and
equivalent arrangements included within the spirit and scope
of the appended claims.

What is claimed is:

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

a first substrate;

an organic emission layer formed over the first substrate;

a second substrate formed over the organic emission layer

and facing the first substrate;

a functional layer interposed between the first and second

substrates; and

a middle layer interposed between the organic emission

layer and the functional layer,

wherein each of the first and second substrates is formed of

glass having a thickness in the range of about 50 um to
about 100 pm.

2. The OLED display of claim 1, wherein the glass includes
a chemical tempered glass including potassium.

3. The OLED display of claim 1, further comprising a
sealant interposed between an outer portion of the first sub-
strate and an outer portion of the second substrate, wherein
the sealant includes a sealing material connected to the outer
portions of the first and second substrates.

4. The OLED display of claim 3, wherein the sealant
includes glass material including carbon.

5. The OLED display of claim 1, wherein the functional
layer includes:

a touch sensor layer formed under the second substrate in

the depth dimension of the OLED display, and

a polarization layer formed under the touch sensor layer in

the depth dimension.
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6. The OLED display of claim 5, wherein the polarization
layer includes:

a light blocking layer formed under the touch sensor layer
in the depth dimension and having a plurality of light
blocking openings; and

a color filter formed in the light blocking openings.

7. The OLED display of claim 5, further comprising:

a first hard coating layer interposed between the touch
sensor layer and the polarization layer; and

a second hard coating layer interposed between the polar-
ization layer and the planarization layer.

8. The OLED display of claim 1, wherein the functional

layer includes:

a polarization layer formed under the second substrate in
the depth dimension of the OLED display, and

atouch sensor layer formed under the polarization layer in
the depth dimension.

9. The OLED display of claim 8, wherein the polarization

layer includes:

alight blocking layer formed under the second substrate in
the depth dimension and having a plurality of light
blocking openings; and

a color filter formed in the light blocking openings.

10. The OLED display of claim 8, further comprising:

a first hard coating layer interposed between the touch
sensor layer and the planarization layer; and

a second hard coating layer interposed between the touch
sensor layer and the polarization layer.

11. The OLED display of claim 1, further comprising an
encapsulation layer interposed between the organic emission
layer and the functional layer and covering the organic emis-
sion layer.

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

a first substrate;

an organic emission layer formed over the first substrate;

a second substrate formed over the organic emission layer
and facing the first substrate;

a touch sensor layer formed over the second substrate;

a polarization layer formed under the second substrate in
the depth dimension of the OLED display; and

a planarization layer interposed between the organic emis-
sion layer and the polarization layer,

wherein each of the first and second substrate is formed of
glass having a thickness in the range of about 50 um to
about 100 um.
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13. The OLED display of claim 12, wherein the glass
comprises a tempered glass including potassium.

14. The OLED display of claim 12, further comprising a
sealant interposed between an outer portion of the first sub-
strate and an outer portion of the second substrate, wherein
the sealant includes a sealing material connected to the outer
portions of the first and second substrates.

15. The OLED display of claim 14, wherein the sealant
includes glass material including carbon.

16. The OLED display of claim 12, further comprising:

a first hard coating layer formed over the touch sensor

layer; and

a second hard coating layer interposed between the polar-
ization layer and the planarization layer.

17. The OLED display of claim 12, further comprising an
encapsulation layer interposed between the organic emission
layer and the polarization layer and covering the organic
emission layer.

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

a first substrate;

a second substrate separated from the first substrate;

a touch sensor layer formed closer to the second substrate

than the first substrate;

an organic emission layer formed closer to the first sub-
strate than the second substrate; and

a sealant formed at outer portions of the first and second
substrates, wherein the sealant includes a sealing mate-
rial contacting the outer portions of the first and second
substrates,

wherein each of the first and second substrates is formed of
glass having a thickness greater than the thickness of the
touch sensor layer.

19. The OLED display of claim 18, wherein the thickness
of each of the first and second substrates is in the range of
about 50 um to about 100 um.

20. The OLED display of claim 19, further comprising a
polarization layer formed closer to the touch sensor layer than
the organic emission layer, wherein the polarization layer
includes:

a light blocking layer formed in a first region and config-
ured to block light emitted from the organic emission
layer; and

a color filter formed in a second region and configured to
apply color to and transmit the light emitted from the
organic light emission layer.
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