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SAME

(57) For reducing surface reflectance, a touch panel
integrated organic light emitting display apparatus (100)
comprises a substrate (111); a thin film transistor (20) on
the substrate (111); an organic light emitting unit (32-34)
on the thin film transistor (20), the organic light emitting
unit (32-34) comprising an anode (32), an organic emis-
sion layer (33) and a cathode (34); an anode contact unit
(31) connected to the thin film transistor (20) and extend-
ed from the anode (32); an encapsulation unit (50) con-
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figured to cover the organic light emitting unit (32-34); a
low-reflective adhesive member (310) on the encapsu-
lation unit (50), the low-reflective adhesive member (310)
comprising an adhesive layer (310a) and a low-reflective
pattern (310b) at the rear surface of the adhesive layer
(310a); and a touch panel (210) on the low-reflective ad-
hesive member (310), wherein the low-reflective pattern
(310b) has a visible light absorption property.

211

~—-210

T A_310a
it A1

=\_50¢
~—50b }50

——]
RSN S

(L

AN Ol SR
A
\ == 50a
NSRS
\ j
| S 34
N / T N

|
\ YN

N N 30
Ay Y —Y - - { L :£ gg
at a — s 2 f at :1-2(13
Py AN ]
[ 77 1]
35 32 33 24 22 23 25 31 35

20

FIG. 1A

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 016 168 A1 2

Description
Cross-reference to related applications

[0001] This application claims the priority of Korean
Patent Application No. 2014-0150777 filed on October
31, 2014, in the Korean Intellectual Property Office.

BACKGROUND OF THE INVENTION
Field of the Invention

[0002] The present disclosure relates to a touch panel
integrated organic light emitting display apparatus and,
more particularly, to a touch panel integrated organic light
emitting display apparatus provided with a touch panel
capable of enhancing an ambient contrast ratio of the
organic light emitting display apparatus.

Description of the Related Art

[0003] Research has been continuously conducted on
various display apparatuses to develop thin and light-
weight devices that consume less power. Typical exam-
ples of such display apparatuses include a liquid crystal
display (LCD), a plasma display panel (PDP), a field
emission display (FED), an electro-wetting display
(EWD) and an organic light emitting diode (OLED) dis-
play.

[0004] An OLED display apparatus, which is a self-lu-
minous display device, does not require a separate light
source (e.g., a backlight unit) and is therefore lightweight
and made in a thin form. In addition, as the OLED display
apparatus is operated at low voltage, it is advantageous
in terms of power consumption. Moreover, the OLED dis-
play apparatus exhibits high performance with respect
to color implementation, response time, viewing angle,
and contrast ratio (CR). For these reasons, the OLED
display apparatus has been regarded as a next genera-
tion display.

[0005] For a top-emission type OLED display appara-
tus, a transparent or semi-transparent electrode is used
as a cathode in order to allow light from an organic emis-
sion layer to be emitted upward or towards a top or front
surface. In addition, an encapsulation unit is formed on
an organic light emitting unit including the organic emis-
sion layerinorder to secure reliability of the OLED display
apparatus. The encapsulation unit protects the organic
emission layer from moisture, physical shock, or foreign
particles (e.g., undesired particles, debris or dust) which
may be produced during the manufacturing process. The
encapsulation unit of the top-emission type OLED display
apparatus is typically formed of a glass. Or, it employs a
thin film encapsulation (TFE) structure in which an inor-
ganic encapsulation layer and an organic layer are alter-
nately laminated to delay or reduce moisture or oxygen
permeation.

[0006] An OLED display apparatus may be additionally
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provided with a touch panel. In general, touch panels are
classified into three types: an add-on type, an on-cell
type, and an in-cell type. The add-on type touch panel is
attached to an outer surface of the OLED display appa-
ratus. The on-cell type touch panel is deposited on the
OLED display apparatus. And the in-cell type touch panel
is formed within the OLED display apparatus. Because
the in-cell type touch panel is integrated into an OLED
display apparatus, the OLED display apparatus having
the integrated in-cell type touch panel can be relatively
thinner than an OLED display apparatus having an add-
on type or on-cell type touch panel.

[0007] Conventionally, portable OLED display appara-
tuses (such as smartphones, tablets, etc.), which are very
often used in an outdoor environment, employ a circular
polarizer film, capable of absorbing ambient light such
that the surface reflectance of the portable OLED display
apparatus can be suppressed, in order to provide high
visibility in a bright environment.

SUMMARY

[0008] Recently, aflexible OLED (F-OLED) display ap-
paratus capable of maintaining display performance
even ifitis bent like paper has been under development.
The F-OLED display apparatus uses a flexible substrate
formed of a flexible material such as plastic. When ap-
plied to a flat display apparatus, the flexible substrate is
not easily damaged by external shock (e.g., shock resist-
ance ability) or physical force.

[0009] Varioustechniques forintegratinga touch panel
into the flexible OLED display apparatus have been con-
sidered in the present invention. In particular, if the thick-
ness of the flexible OLED display apparatus is increased
due to the added touch panel, flexibility of the flexible
OLED display apparatus may be decreased. According-
ly, minimizing an increase in thickness of the flexible
OLED display apparatus while maintaining sufficient
touch performance is required.

[0010] Research and development have been contin-
uously carried out to commercialize an in-cell type touch
panel integrated top-emission type OLED display appa-
ratus which is lightweight, thin and has high flexibility.
The conventional circular polarizer film is excessively
thick and thus inapplicable to a F-OLED display appara-
tus. For example, when thickness of the OLED display
apparatus increases, cracks or other damage occur in
the encapsulation unit, which needs to protect the organic
light emitting unit from moisture even if the F-OLED dis-
play apparatus is bent or flexed numerous times.
[0011] An object of the present disclosure is to provide
an in-cell type touch panel integrated F-OLED display
apparatus which has a high ambient contrast ratio with
respect to external visible light without a circular polarizer
film for improving flexibility of the F-OLED display appa-
ratus.

[0012] It should be noted that objects of the present
disclosure are not limited to the aforementioned object,
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and other objects of the present disclosure will be appar-
ent to those skilled in the art from the following descrip-
tions. The objects are solved by the features of the inde-
pendent claim.

[0013] According to an example, there is provided a
touch panel integrated organic light emitting display ap-
paratus including a substrate, a thin film transistor dis-
posed on the substrate, an organic light emitting unit in-
cluding an anode, an organic emission layer and a cath-
ode, an anode contact unit connected to the thin film tran-
sistor and extended from the anode, an encapsulation
unit configured to cover the organic light emitting unit, a
low-reflective adhesive member (e.g., visible light ab-
sorptive material) disposed on the encapsulation unit,
the low-reflective adhesive member including an adhe-
sive layer and a low-reflective pattern at the rear surface
of the adhesive layer, and a touch panel disposed on the
low-reflective adhesive member. The low-reflective pat-
tern may have a visible light absorption property. That s,
the low-reflective pattern may be configured to reduce
reflectance of ambient light at a surface of the apparatus.
Preferably, the touch panel is of the in-cell type. Also,
preferably, the display apparatus is a flexible top emis-
sion OLED display apparatus. Further, in this application,
"cover" or "overlap" may refer to a position of the respec-
tive elements in a top view, i.e. in the direction in which
a user would watch a displayed image. Also, terms such
as "rear surface" should be understood with respect to
the top view direction.

[0014] The low-reflective patterns may be formed of a
material absorbing 90% or more of visible light, i.e. of the
visible spectrum (e.g., 380 nm to 680 nm).

[0015] The encapsulation unit may include a first inor-
ganic encapsulation layer, an organic layer disposed on
the first inorganic encapsulation layer, and a second in-
organic encapsulation layer disposed on the organic lay-
er. The low-reflective pattern may be in contact with the
second inorganic encapsulation layer.

[0016] The in-cell type touch panel integrated organic
light emitting display apparatus may further include a
bank configured to cover an edge of the anode.

[0017] The low-reflective pattern may be overlapped
within the bank.

[0018] The low-reflective pattern may be configured to
overlap at least a portion of the anode contact units.
[0019] The anode contact unit may be formed of the
same material as the anode. Preferably, a shape of the
anode contact unit may differ among subpixels corre-
sponding to the organic light emitting unit.

[0020] The anode contact units may be connected to
the thin film transistors through contact holes. The con-
tact holes may be evenly spaced apart from each other.
[0021] Thelow-reflective pattern may be disposed only
in a pixel area, i.e. in a display area. The organic light
emitting units are disposed in the pixel area.

[0022] The in-cell type touch panel integrated organic
light emitting display apparatus may furtherinclude a plu-
rality of auxiliary electrodes electrically connected re-
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spectively to the cathodes. The low-reflective pattern
may be disposed such that ambient light reflected from
the auxiliary electrode is configured to be absorbed by
the low-reflective pattern.

[0023] Otherdetails of embodiments of the present dis-
closure will be clearly understood from the following de-
tailed description taken in conjunction with the accom-
panying drawings.

[0024] According to an embodiment of the present dis-
closure, an in-cell touch panel integrated flexible OLED
display apparatus having an absorption rate with respect
to ambient light may be provided without requiring a cir-
cular polarizer film.

[0025] It should be noted that effects of the present
disclosure are not limited to those described above and
other effects of the present disclosure will be apparent
from the following descriptions.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The above and other aspects, features and oth-
er advantages of the present disclosure will be more
clearly understood from the following detailed description
taken in conjunction with the accompanying drawings, in
which:

FIGS. 1A to 1E are schematic views of an OLED
display apparatus according to an embodiment of
the present disclosure;

FIG. 2 is a schematic plan view illustrating a low-
reflective pattern of an OLED display apparatus ac-
cording to another embodiment of the present dis-
closure;

FIG. 3 is a schematic plan view illustrating a low-
reflective pattern of an OLED display apparatus ac-
cording to yet another embodiment of the present
disclosure; and

FIG. 4 is a schematic plan view illustrating a low-
reflective pattern of an OLED display apparatus ac-
cording to yet another embodiment of the present
disclosure.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0027] Advantages and features of the present disclo-
sure and methods to achieve them will become apparent
from the descriptions of exemplary embodiments herein
below with reference to the accompanying drawings.
However, the present disclosure is not limited to the ex-
emplary embodiments disclosed herein but may be im-
plemented in various different forms. The exemplary em-
bodiments are provided to make the description of the
presentdisclosure thorough and to fully convey the scope
of the present disclosure to those skilled in the art. It is
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to be noted that the scope of the present disclosure can
be defined by the claims.

[0028] The figures, dimensions, ratios, angles, num-
bers of elements given in the drawings are merely illus-
trative and are not limiting. Further, in describing the
present disclosure, descriptions of certain technical mat-
ters may be omitted in order not to obscure the gist of
the present disclosure. It is to be noticed that the terms
"comprising," "having," "including" and so on, used in the
description and claims, should not be interpreted as be-
ing restricted to the means listed thereafter unless spe-
cifically stated otherwise. Where an indefinite or definite
article is used when referring to a singular noun, e.g. "a,"
"an," "the," this includes a plural of that noun unless spe-
cifically stated otherwise.

[0029] Elements described in this specification are in-
terpreted as including error margins even if explicit state-
ments are not made.

[0030] In describing positional relationship using
phrases such as "an element A on an element B," "an
element A above an element B," "an element A below an
element B" and "an element A next to an element B,"
another element C may be disposed between the ele-
ments A and B unless the term "immediately" or "directly"
is explicitly used.

[0031] A device orlayer will be described as being dis-
posed "on" another device or layer when the device or
layer is disposed directly on another device or layer or
when a third device or layer is interposed between the
two devices or layers.

[0032] Indescribing elements, terms such as "first" and
"second" are used, but the elements are not limited by
these terms. These terms are simply used to distinguish
one element from another. Accordingly, as used herein,
a first element may be a second element within the tech-
nical idea of the present disclosure.

[0033] Like reference numerals indicate like elements
throughout the descriptions.

[0034] The size and thickness of each element shown
in the drawings are simply illustrative and not limiting.
[0035] Features of various exemplary embodiments of
the present disclosure may be partially or fully combined.
As will be clearly appreciated by those skilled in the art,
various technical interactions and linked operations are
possible among some or all elements the embodiments.
Various exemplary embodiments can be practiced indi-
vidually or in combination.

[0036] Hereinafter, a brief description will be given of
an in-cell type touch panel integrated top-emission type
OLED display apparatus having flexibility (e.g., flexible,
bendable, rollable, foldable, stretchable, or otherwise de-
formable)with reference to FIGS. 1A to 1E.

[0037] Referring to FIG.1A, an OLED display appara-
tus 100 according to an embodiment of the present dis-
closure includes a first flexible substrate 111, a thin film
transistor 20 disposed on the first flexible substrate 111,
an organic emission layer 33 configured to be driven by
the thin film transistor 20, an encapsulation unit 50 for
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protecting the organic emission layer 33 from oxygen or
moisture, a low-reflective adhesive member 310, a touch
panel 210 and preferably also a second flexible substrate
211.

[0038] The first flexible substrate 111 may be formed
by a flexible film (or other type of bendable member)
formed of plastics for example, a polyimide-based mate-
rial, or other appropriate material that is sufficiently flex-
ible. A back-plate film (or other type of support means)
to support the OLED display apparatus 100 may be fur-
ther provided to the lower surface of the first flexible sub-
strate 111 such that the OLED display apparatus 100 is
not too easily crumbled or too easily bent. A multi-buffer
layer 21 (or other type of buffer means) may be disposed
between the first flexible substrate 111 and the thin film
transistor 20. In the multi-buffer layer 21, silicon nitride
(SiNx) and silicon oxide (SiOx) may be alternately
stacked.

[0039] The thin film transistor (TFT) 20 may include an
active layer 22, a gate electrode 23, a source electrode
24 and a drain electrode 25. TFTs of varying character-
istics based upon type, structure, functions, etc. may be
employed.

[0040] The active layer 22 (with its entirety or a portion
thereof acting as a channel region) may be covered by
a gate insulation film 26. The gate electrode 23 is formed
of the same material as a gate line and disposed on the
gate insulation film 26 to overlap at least a portion of the
active layer 22 (e.g., channel region).

[0041] The gate electrode 23 may be covered by an
inter-layer insulation film 27 (or other type of insulator),
which is formed on the gate insulation film 26. The inter-
layer insulation film 27 may have a double-layer structure
formed of silicon nitride and silicon oxide. Other types of
layer laminations are also possible.

[0042] The source electrode 24 and the drain electrode
25, which are formed of the same material as a data line,
are disposed on the inter-layer insulation film 27 and
spaced apart from each other. The source electrode 24
is connected to one end of the active layer 22, and also
connected to the active layer 22 through a contact hole
penetrating the gate insulation film 26 and the inter-layer
insulation film27. The drain electrode 25 overlaps atleast
the other end of the active layer 22 and is connected to
the active layer 22 through a contact hole penetrating the
gate insulation film 26 and the inter-layer insulation film
27. While the thin film transistor 20 is described as having
a coplanar structure, a thin film transistor having an in-
verted staggered structure may also be employed.
[0043] A thin film transistor insulation film 29 is dis-
posed on the thin film transistor 20. However, embodi-
ments of the present disclosure are not limited thereto.
The thinfilm transistor insulation film 29 may not be need-
ed on the thin film transistor 20.

[0044] A planarization layer 30 may be disposed on
the thin film transistor insulation film 29. A contact hole
may be formed in the planarization layer 30 and the thin
film transistor insulation film 29 to connect an anode 32
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to the thin film transistor 20. The planarization layer 30
may be formed of photo acryl having a low dielectric con-
stant. For example, the thickness of the planarization lay-
er 30 is between 2 pum and 3.5 um.

[0045] Theanode 32 is formed of a metal material hav-
ing a high work function. The anode 32, which is em-
ployed in a top-emission type OLED display apparatus,
may be formed of areflective material such thatthe anode
32 has a reflection property (or a mirror-like property).
Alternatively, a separate reflecting plate (or layer) may
be disposed at a lower portion of the anode 32. The sep-
arate reflecting plate is formed of a material having a high
reflectivity for visible light, for example, silver (Ag), silver
alloy or APC.

[0046] An anode contact unit 31 refers to an area ex-
tended from the anode 32 and connected to the thin film
transistor 20 through the contact hole.

[0047] Theemission area of the organic emission layer
33 may be defined by a bank 35 surrounding the organic
emission layer 33. The emission area is defined as a
subpixel or as at least part thereof.

[0048] The organic emission layer 33 may be config-
ured to emit light of one of red, green and blue (RGB)
colors or emit white light. When the organic emission
layer 33 emits white light, a separate color filter (or color
refiner) may be added.

[0049] If the organic emission layer 33 emits red light,
it can be defined as a red subpixel R. If the organic emis-
sion layer 33 emits green light, it can be defined as a
green subpixel G. If the organic emission layer 33 emits
blue light, it can be defined as a blue subpixel B. If the
organic emission layer 33 emits white light, it can be de-
fined as a white subpixel W.

[0050] The organic emission layer 33 is disposed be-
tween a cathode 34 and the anode 32. The organic emis-
sion layer 33 may be formed of a phosphorescent mate-
rial, a fluorescent material, combinations thereof, or
some other light emission material, and includes an elec-
tron transporting layer (ETL), a hole transporting layer
(HTL), and a charge generating layer (CGL). Additional
layers related to electron, hole, and charge characteris-
tics may be implemented. Also, various functions may
be combined into or integrated as a single layer.

[0051] The cathode 34 is formed of transparent con-
ductive oxide (TCO) or a metallic material which is very
thin and has a low work function, but not limited to a
particular type of work function. When the cathode 34 is
formed of a metallic material, the thickness of the cathode
34 may be less than or equal to 1500 angstroms (A). For
example, the thickness of the cathode 34 can be less
than or equal to 400 A. When the cathode 34 has such
relatively small thickness, the cathode 34 substantially
becomes a transflective (or translucent or semi-transpar-
ent) layer. Thereby, the cathode 34 substantially be-
comes a transparent layer. A common voltage Vss is
applied to the cathode 34.

[0052] The bank 35 typically has a tapered shape, al-
though a variety of other shapes, profiles and cross-sec-
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tions are possible. The bank 35 is disposed on the
planarization layer 30. The bank 35 is formed to overlap
(or partially cover) at least one portion of the edge of the
anode 32. In particular, the bank 35 may overlap or cover
the anode contact unit 31. For example, the height of the
bank 35 can be between 1 pum and 2 pm. A spacer may
be additionally disposed on the bank 35. The spacer may
be formed of the same material as the bank 35. Such
spacers may act to maintain a desired gap or distance
between the substrates.

[0053] The encapsulation unit 50 (or some other type
of barrier against moisture, oxygen, impurities, etc.) may
include a first inorganic encapsulation layer 50a, an or-
ganic layer 50b and a second inorganic encapsulation
layer 50c. The encapsulation unit 50 is disposed on the
cathode 34. The organic layer 50b is disposed between
the first inorganic encapsulation layer 50a and the sec-
ond inorganic encapsulation layer 50c. The firstinorganic
encapsulation layer 50a may be formed of silicon nitride
(SiNx) or aluminum oxide (Al203). The first inorganic en-
capsulation layer 50a is formed to be conformal accord-
ing to the shape of the bank 35. The organic layer 50b
may be formed of an acrylic resin, an epoxy resin, or
silicon oxycarbide (SiOC). The second inorganic encap-
sulation layer 50c may be formed of silicon nitride or alu-
minum oxide. It can be understood that many other con-
figurations and layers may be part of the encapsulation
unit 50, depending upon the requirements and charac-
teristics of the final display device product.

[0054] Itis advantageous to minimize the thickness of
the encapsulation unit 50 since such thickness is related
to the area of a low-reflective pattern 310b, which will be
described later. For example, the first inorganic encap-
sulation layer 50a and the second inorganic encapsula-
tion layer 50c are formed of aluminum oxide. The layers
may be formed such that the thickness thereof is between
400 A and 600 A. For example, the organic layer 50b is
formed of an epoxy resin such that the thickness thereof
is between 3 wm and 10 um. Preferably, in order to make
the organic layer 50b to be relatively thin, inkjet printing
or electrospray coating is used. Various other types of
layer providing method can be employed, as long as such
technique can achieve the desired relatively thin thick-
ness.

[0055] Accordingtothe configurationdescribed above,
the encapsulation unit 50 may be formed as a thin film,
and a step (or non-uniform surface) produced by foreign
particles may be compensated (or effectively covered
up) by the organic layer 50b. Thus, formation of cracks
or other damage in the second inorganic encapsulation
layer 50c caused by foreign particles may be suppressed,
and the second inorganic encapsulation layer 50c may
be planarized. As a result, the low-reflective adhesive
member 310 may be easily bonded to the encapsulation
unit 50. Thus, defects such as bonding failure due to air
gaps or other undesirable matter in a stepped portion
may be significantly reduced.

[0056] The touch panel 210 is formed on the second
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flexible substrate 211. The touch panel 210 may be of a
mutual-capacitance type or self-capacitance type. Alter-
natively, the touch panel 210 may be implemented by
various other types of touch panels such as a resistive
type touch panel or an electromagnetic type touch panel.
Furthermore, so-called hybrid type touch solutions can
also be implemented, whereby a combination of different
touch-related technologies are employed together.
[0057] A touch electrode 216 shown in FIG. 1C may
be formed as a single layer or multiple layer. For example,
the touch electrode 216 may be formed by disposing a
receiving electrode on the upper surface of a single sub-
strate and a sensing electrode on the lower surface of a
touch film. The above formation can be achieved by dis-
posing the receiving electrode and the sensing electrode
onone surface of the single substrate and forming a metal
bridge on each electrode, or by disposing the receiving
electrode and the sensing electrode separately on two
substrates.

[0058] The low-reflective adhesive member 310 in-
cludes an adhesive layer 310a and a low-reflective pat-
tern 310b.

[0059] The adhesive layer 310a is light transmitting
and adhesive. The adhesive layer 310a may be formed
of one among an olefin-based material, an acrylic mate-
rial and a silicon-based material. In particular, the adhe-
sive layer 310a may be formed of an olefin-based hydro-
phobic material that retards moisture infiltration. The
thickness of the adhesive layer 310a is relatively quite
thin, such as between 3 um and 12 um. The adhesive
layer 310a is formed of a material having optical trans-
parency and transmissivity of greater than or equal to
90% of visible light.

[0060] The low-reflective pattern 310b has a visible
light absorption property. For example, the low-reflective
pattern 310b is formed of a material absorbing 90% or
more of visible light. It should be noted that such degree
(or percentage) of light absorbing property can be differ-
ent, depending upon the characteristics of the low-reflec-
tive pattern to be achieved. The low-reflective pattern
310b may be formed of a carbon-based material. The
low-reflective pattern 310b may be patterned using a la-
ser patterning process or a photolithographic process.
The low-reflective pattern 310b may be covered by the
adhesive layer 310a. That is, the adhesive layer 310a
may be disposed on the low-reflective pattern 310b.
[0061] The low-reflective pattern 310b may be dis-
posed in contact with the second inorganic encapsulation
layer50c. Thus, the viewing angle ofthe organic emission
layer 33 may be increased.

[0062] The low-reflective pattern 310b may be dis-
posed to overlap (or cover) at least one region of the
bank 35 between subpixels adjacent to each other. In
addition, the low-reflective pattern 310b is disposed to
overlap (or cover) at least one portion of the anode con-
tact unit 31 of a corresponding subpixel. In particular, the
anode contact unit 31 has high visible light reflectance
and thus may lower the ambient contrast ratio. Accord-
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ingly, the low-reflective pattern 310b can sufficiently cov-
er the anode contact unit 31. FIG. 1A shows a region HC
of the anode contact unit 31 that overlaps the low-reflec-
tive pattern 310b.

[0063] Accordingtothis configuration, ambientlightre-
flected from the anode contact unit 31, the bank 35 and
the thin film transistor 20 disposed at the lower end of
the planarization layer 30 may be effectively absorbed
and/or reflected by low-reflective pattern 330. Thus, the
ambient contrast ratio may be enhanced.

[0064] Preferably, the low-reflective pattern 310b is
overlapped with the bank 35 due to the thickness of the
encapsulation unit 50. That is, the bank 35 may have a
larger area than the low-reflective pattern 310b. The low-
reflective pattern 310b may be disposed within the area
of the bank 35 so that edges of the low-reflective pattern
310b are spaced appart from edges of the bank 35. Spe-
cifically, if the end of the low-reflective pattern 310b and
the end of the bank 35 are disposed at the same vertical
position, a part of light laterally emitted from each sub-
pixel is absorbed or reflected by the low-reflective pattern
310b. Thus, the viewing angle of the OLED display ap-
paratus 100 is reduced. To address the viewing angle-
related issue, the low-reflective pattern 310b is over-
lapped within the bank.

[0065] Ifthe low-reflective pattern 310b is disposed ex-
cessively inside from the bank and thus the area of the
low-reflective pattern 310b is reduced, the capability to
absorb the ambient light is reduced. On the other hand,
if the area of the low-reflective pattern 310b increases,
the capability to absorb the ambient light also improves.
[0066] Thatis, a distance by which the end of the low-
reflective pattern 310b is spaced apart from the end of
the bank 35 may be determined based on the thickness
of the encapsulation unit 50 and a desired viewing angle.
[0067] Referring to FIG. 1B, an organic light emitting
display panel 110 includes a pixel area A/A and a periph-
ery area P/A, which are defined on the first flexible sub-
strate 111.

[0068] The periphery area P/A refers to an area sur-
rounding the pixel area A/A. In the periphery area P/A, a
first touch pad unit 112, a wire 114, a drive circuit unit
140 and a connection unit 135 are attached together.
[0069] The first touch pad unit 112 is electrically con-
nected to the drive circuit unit 140 via the wire 114. Con-
ductive balls (in the form of ACF) are disposed on the
first touch pad unit 112 and electrically connected to a
second touch pad unit212, whichis formed on the second
flexible substrate 211.

[0070] The drive circuit unit 140 processes touch sig-
nals and image signals to drive the organic light emitting
display panel 110 and the touch panel 210. The drive
circuit unit 140 is connected to the connection unit 135
via the wire 114. Thus, the drive circuit unit 140 receives
animage signal from an external system. The drive circuit
unit 140 provides the image signal to the pixel area A/A
via the wire 114.

[0071] The drive circuit unit 140 is disposed on the pe-
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riphery area P/A. Alternatively, the drive circuit unit 140
may be disposed on the connection unit 135. Other lo-
cations and implementations are possible, depending
upon circuitry layout and design.

[0072] The connection unit 135 refers to a connection
unit that electrically connects the organic light emitting
display panel 110 to an external system. The connection
unit 135 may be implemented by various types of inter-
faces or interconnection means, such as a flexible cable
or a flexible printed circuit board (FPCB), but embodi-
ments of the present disclosure are not limited thereto.
The drive circuit unit 140 is mounted on the connection
unit 135.

[0073] The pixel area A/A refers to an area in which an
image is displayed by a plurality of subpixels. For sim-
plicity, elements formed at the lower end of the planari-
zation layer 30 in the pixel area A/A as shown in FIG. 1A
are omitted from FIG. 1B. That is, FIG. 1B shows only
the anode 32, the anode contact unit 31 and the organic
emission layer 33, which are disposed on the planariza-
tion layer 30.

[0074] The pixel area A/A includes a red subpixel R, a
green subpixel G and a blue subpixel B. The organic light
emitting units of the respective subpixels have different
light emission efficiencies, life-span, and power con-
sumption characteristics. Accordingly, the subpixels are
specifically designed to have different emission surface
areas and shapes.

[0075] According to an embodiment of the present dis-
closure, the red subpixel R and green subpixel G are
alternately disposed in a second direction (horizontal or
panel width direction), and the blue subpixel B is repeat-
edly disposed in afirst direction(vertical direction or panel
length direction). The blue subpixel B has the shape of
a bar, strip or rod extending in the first direction, and the
red subpixel R and green subpixel G have the shape of
a bar, strip or rod extending in second direction. In par-
ticular, the blue subpixel B is longer in length than the
red subpixel R and green subpixel G. In such embodi-
ment, a higher number of pixels per inch (PPI) may be
acquired by using a fine metal mask (FMM), or other type
of high resolution manufacturing technique.

[0076] The anode contactunit31isformed of the same
material as the anode 32 and configured by an extended
portion of the anode electrode. The area and shape of
the anode contact unit 31 differ among the R, G and B
subpixels due to the disposition of the thin film transistors
20 formed at the lower end of the planarization layer 30.
Specifically, the thin film transistors 20 for driving the re-
spective subpixels are arranged in the form of a matrix
in a unified structure, in contrast with the anodes 32. Ac-
cordingly, the positions of the contact holes formed on
the thin film transistors 20 connected to the anodes 32
of the R, G and B subpixels are evenly spaced. Since
the shapes and positions of the anodes 32 of the R, G
and B subpixels do not match the contact holes formed
on the thin film transistor 20, the anode contact units 31
extend from the anodes 32. In particular, the anode con-
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tact unit 31 has a high reflectivity. Accordingly, if the area
of the corresponding region increases, the amount of am-
bient light reflection increases, and the ambient contrast
ratio is lowered. Therefore, the low-reflective pattern
310b is disposed to cover the anode contact unit 31.
[0077] Referring to FIG. 1C, the touch panel 210 in-
cludes a touch area T/A and a periphery area P/A, which
are defined on the second flexible substrate 211.
[0078] The area of the second flexible substrate 211
is smaller than that of the first flexible substrate 111. Spe-
cifically, the second flexible substrate 211 is configured
not to cover the drive circuit unit 140 and the connection
unit 135.

[0079] The touch area T/A refers to an area where the
touch electrodes 216 are formed to generate an electrical
signal such that an input position is sensed. The touch
area T/A corresponds to the pixel area A/A. This config-
uration is intended to allow the touch operation to work
in all of the pixel area A/A.

[0080] The touch electrode 216 may be of a mutual-
capacitance type or self-capacitance type. Alternatively,
the touch panel 210 may be implemented by various oth-
ertypes of touch electrodes such as a resistive type touch
electrode or an electromagnetic type touch electrode.
[0081] The touch electrode 216 may be implemented
in various forms. For example, the touch electrode 216
may be implemented in various conventionally known
forms such as a diamond pattern or a bar pattern.
[0082] The touch electrode 216 may be implemented
using various materials. Forexample, the touch electrode
216 may be implemented in various conventionally
known forms such as such as a transparent conductive
film, a metal mesh, or a hybrid structure of a transparent
conductive film and metal mesh.

[0083] The touch electrode 216 may be formed as a
single layer or double layer. For example, the touch elec-
trode 216 may be formed by disposing a receiving elec-
trode on the upper surface of a single substrate and a
sensing electrode on the lower surface of a touch film,
by disposing the receiving electrode and the sensing
electrode on one surface of the single substrate and form-
ing a metal bridge on each electrode. Or, the touch elec-
trode 216 may be formed by disposing the receiving elec-
trode and the sensing electrode separately on two sub-
strates.

[0084] The periphery area P/A refers to an area sur-
rounding the touch area T/A. The second touch pad unit
212 and wires 214 are disposed in the periphery area
P/A. The second touch pad unit 212 is connected to the
touch electrode 216 via the wires 214.

[0085] Referring to FIG. 1D, the low-reflective adhe-
sive layer 310 includes the low-reflective pattern 310b
corresponding to the pixel area A/A and the adhesive
layer 310a corresponding to the periphery area P/A. Re-
ferring to FIGS. 1A and 1D, the adhesive strength of the
area in which the low-reflective pattern 310b is formed
is weaker than that of the area in which the low-reflective
pattern 310b is not formed. Accordingly, sufficient adhe-
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sive strength may be obtained only in an area corre-
sponding to the R, G and B subpixels where the low-
reflective pattern 310b is not formed in the pixel area A/A.
[0086] Forexample, in order to secure sufficient adhe-
sive strength, the low-reflective pattern 310b is not
formed on the adhesive layer 310a corresponding to the
periphery area P/A of the organic light emitting display
panel 110. With this configuration, overall degradation of
adhesive strength caused by the low-reflective pattern
310b of the pixel area A/A may be compensated.
[0087] The area of the second flexible substrate 211
is smaller than that of the first flexible substrate 111. Spe-
cifically, the second flexible substrate 211 is configured
not to cover the drive circuit unit 140 and the connection
unit 135. With this configuration, physical interference
does not occur when the drive circuit unit 140 and the
connection unit 135 are attached together.

[0088] FIG. 1E shows a structure constructed by lam-
inating the organic light emitting display panel 110, the
low-reflective adhesive member 310 and the touch panel
210 one over another in a bottom-to-top manner. The
first touch pad unit 112 and the second touch pad unit
212 are attached together by conductive balls (ACF). Ex-
cept for the organic emission layer 33, the anode 32 and
the anode contact unit 31 are covered by the low-reflec-
tive pattern 310b. Accordingly, ambient light reflection
may be suppressed and the ambient contrast ratio may
increase. In addition, the adhesive strength weakened
by the low-reflective pattern 310b may be compensated
by the adhesive layer 310a formed in the periphery area
P/A. Further, since the low-reflective pattern 310b con-
tacts the second inorganic encapsulation layer 50c, the
area of the low-reflective pattern 310b may be maxi-
mized, thereby enhancing the ambient contrast ratio.
[0089] FIG. 2 is a schematic plan view illustrating a
low-reflective pattern of an OLED display apparatus ac-
cording to another embodiment of the present disclosure.
[0090] A low-reflective adhesive member 2310 of an
OLED display apparatus 200 according to this embodi-
ment is a variant of the low-reflective adhesive member
310 of the OLED display apparatus 100 according to the
previous embodiment.

[0091] Referring to FIG. 2, a low-reflective pattern
2310b is spaced apart by a predetermined distance from
the anodes 32, rather than covering the anodes 32. In
addition, the low-reflective pattern 2310b is configured
to cover at least one portion of the anode contact unit 31.
With this configuration, an excellent viewing angle may
be achieved even though the area of the low-reflective
pattern2310bis slightly reduced. In addition, an excellent
ambient contrast ratio may be achieved regardless of the
shape and area of the anode contact unit 31.

[0092] Other details of the OLED display apparatus
200 except for the configuration described above are the
same as those of the OLED display apparatus 100, and
thus redundant description thereof will be omitted.
[0093] FIG. 3 is a schematic plan view illustrating a
low-reflective pattern of an OLED display apparatus ac-
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cording to yet another embodiment of the present disclo-
sure.

[0094] A low-reflective adhesive member 3310 of an
OLED display apparatus 300 according to this embodi-
ment is a variant of the low-reflective adhesive member
310 of the OLED display apparatus 100 according to a
previous embodiment.

[0095] ReferringtoFIG. 3, the OLED display apparatus
300includes R, G, B and G subpixels forming a so-called
pentile structure. The OLED display apparatus 300 fur-
ther includes an auxiliary electrode 350.

[0096] The auxiliary electrode 350 is formed of the
same material as the anode 332. The auxiliary electrode
350 is a metal wire of low resistance that is provided to
compensate voltage drop ofthe cathode in a large display
apparatus. In particular, if the auxiliary electrode 350 is
formed of the same material as the anode 332, a structure
vulnerable to ambient light reflection may be formed. Yet,
the low-reflective pattern 3310b is overlapping or cover-
ing the auxiliary electrode 350, so that the ambient light
may be absorbed or reflected by the low-reflective pattern
3310b.

[0097] The low-reflective pattern 3310b is spaced
apart by a predetermined distance from the organic emis-
sion layer 333 and covers a part of the anode 332. For
example, the predetermined distance is uniform regard-
less of formation of each subpixel. The low-reflective pat-
tern 3310b is also configured to cover the entirety of the
anode contact unit 331. With this configuration, an ex-
cellent viewing angle may be achieved. In addition, an
excellent ambient contrast ratio may be achieved regard-
less of the shape and area of the anode contact unit 331.
[0098] Other details of the OLED display apparatus
300 except for the configuration described above can be
the same as those of the OLED display apparatus 100
according to a previous embodiment, and thus redundant
description thereof will be omitted.

[0099] FIG. 4 is a schematic plan view illustrating a
low-reflective pattern of an OLED display apparatus ac-
cording to yet another embodiment of the present disclo-
sure.

[0100] A low-reflective adhesive member 4310 of an
OLED display apparatus 400 according to this embodi-
ment is a variant of the low-reflective adhesive member
310 of the OLED display apparatus 100 according to a
previous embodiment.

[0101] ReferringtoFIG.4,the OLED display apparatus
400includesR, G, B and G subpixels of a diamond pentile
structure. The OLED display apparatus 400 further in-
cludes an initial line Vinit.

[0102] The initial line 450 is formed of the same mate-
rial as the anode 32. The initial line 450 is a wire for
discharging a signal charged in a storage capacitor. In
particular, if the initial line is formed of the same material
as the anode 432, a structure vulnerable to ambient light
reflection may be formed. However, the ambient light
may be absorbed by the low-reflective pattern 4310b.
Hence, the low-reflective pattern 4310b may cover also
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the initial line 450.

[0103] The low-reflective pattern 4310b is spaced
apart by a predetermined distance from the organic emis-
sion layer 433 and covers a portion of the anode 432.
For example, the predetermined distance is uniform re-
gardless of formation of each subpixel. The low-reflective
pattern 4310b is also configured to cover the entirety of
the anode contact unit 431. With this configuration, an
excellent viewing angle may be achieved. In addition, an
excellent ambient contrast ratio may be achieved regard-
less of the shape and area of the anode contact unit 431.
[0104] Other details of the OLED display apparatus
400 except for the configuration described above can be
the same as those of the OLED display apparatus 100
according to a previous embodiment, and thus redundant
description thereof will be omitted.

[0105] Exemplary embodiments of the present disclo-
sure have been described in detail above with reference
to the accompanying drawings. Those skilled in the art
will appreciate that the present disclosure is not limited
to the exemplary embodiments, and various modifica-
tions and variations can be made in the present disclo-
sure without departing from the scope of the disclosure.
Accordingly, the exemplary embodiments described
herein are merely illustrative and are not intended to limit
the scope of the present disclosure. The technical idea
of the present disclosure is not limited by the exemplary
embodiments. Therefore, the embodiments described
herein should be construed in all aspects as illustrative
and not restrictive. The scope of protection sought by the
present disclosure should be determined by the append-
ed claims and their legal equivalents, and all changes
coming within the meaning and equivalency range of the
appended claims are intended to be embraced therein.

Claims

1. A touch panel integrated organic light emitting dis-
play apparatus comprising:

a substrate;

a thin film transistor on the substrate;

an organic light emitting unit on the thin film tran-
sistor, the organic light emitting unit comprising
an anode, an organic emission layer and a cath-
ode;

an anode contact unit connected to the thin film
transistor and extended from the anode;

an encapsulation unit configured to cover the
organic light emitting unit;

alow-reflective adhesive member on the encap-
sulation unit, the low-reflective adhesive mem-
ber comprising an adhesive layer and a low-re-
flective pattern at the rear surface of the adhe-
sive layer; and

a touch panel on the low-reflective adhesive
member,
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10.

wherein the low-reflective pattern has a visible
light absorption property.

The touch panel integrated organic light emitting dis-
play apparatus according to claim 1, wherein the low-
reflective pattern is formed of a material absorbing
90% or more of visible light.

The touch panel integrated organic light emitting dis-
play apparatus according to claim 1 or 2, wherein
the encapsulation unit comprises:

a first inorganic encapsulation layer,

an organic layer on the first inorganic encapsu-
lation layer; and

a second inorganic encapsulation layer on the
organic layer,

wherein the low-reflective pattern is in contact
with the second inorganic encapsulation layer.

The touch panel integrated organic light emitting dis-
play apparatus according to any one of the preceding
claims, further comprising a bank configured to cover
an edge of the anode, wherein the low-reflective pat-
tern overlaps with the bank.

The touch panel integrated organic light emitting dis-
play apparatus according to claim 4, wherein the low-
reflective pattern is overlapped within the bank.

The touch panel integrated organic light emitting dis-
play apparatus according to any one of the preceding
claims, wherein the low-reflective pattern is config-
ured to overlap at least one portion of the anode con-
tact unit.

The touch panel integrated organic light emitting dis-
play apparatus according to any one of the preceding
claims, wherein the anode contact unit is formed of
a same material as the anode, wherein a shape of
the anode contact unit differs among subpixels cor-
responding to the organic light emitting unit.

The touch panel integrated organic light emitting dis-
play apparatus according to any one of the preceding
claims, wherein the anode contact unit is connected
to the thin film transistor through contact holes,
wherein the contact holes are evenly spaced from
each other.

The touch panel integrated organic light emitting dis-
play apparatus according to any one of the preceding
claims, wherein the low-reflective pattern is disposed
only in a pixel area, the organic light emitting unit
being disposed in the pixel area.

The touch panel integrated organic light emitting dis-
play apparatus according to any one of the preceding



17 EP 3 016 168 A1

claims, further comprising an auxiliary electrode
electrically connected to the cathode, wherein the
low-reflective pattern is disposed such that ambient
light reflected from the auxiliary electrode is config-
ured to be absorbed by the low-reflective pattern.
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