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(57)  An organic light emitting display apparatus in-
cludes a plurality of pixel areas, each pixel area compris-
ing an emission area and a non-emission area; a first
electrode formed in the emission area; a bus electrode
formed in the non-emission area; an adherent pattern
formed on a portion of the bus electrode; a separation
pattern formed on at least a portion of the adherent pat-

Organic light emitting display apparatus and manufacturing method thereof

tern, the separation pattern having an inverted tapered
shape; an organic layer formed on the first electrode, and
the separation pattern, the organic layer comprising an
emission layer, and a second electrode formed on the
organic layer and on a portion of the bus electrode ex-
posed by the separation pattern, and the second elec-
trode electrically contacting the bus electrode.
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Description

[0001] This application claims the benefits of Korean
Patent Application No. 10-2013-0075544, filed on June
28, 2013, and Korean Patent Application No.
10-2014-0070124, filed on June 10, 2014, which are
hereby incorporated by reference as if fully set forth here-
in.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The presentinvention relates to an organic light
emitting display apparatus to improve reliability and a
manufacturing method thereof.

Discussion of the Related Art

[0003] Recent transition into an information-oriented
society has caused rapid development in the field of dis-
plays to visually represent electrical information signals,
and correspondingly a variety of flat panel display appa-
ratuses exhibiting excellent properties, such as being thin
and lightweight as well as requiring low power consump-
tion, have been developed.

[0004] Representative examples of these flat panel
display apparatuses may include Liquid Crystal Display
(LCD) apparatuses, Plasma Display Panel (PDP) appa-
ratuses, Field Emission Display (FED) apparatuses,
Electro Luminescence Display (ELD) apparatuses, Elec-
tro-Wetting Display (EWD) apparatuses, and organic
light emitting display apparatuses.

[0005] All of the aforementioned flat panel display ap-
paratuses essentially include a flat display panel to dis-
play an image. The flat display panel is fabricated by
bonding a pair of substrates to face each other with an
inherent light emitting material or a polarizer interposed
therebetween, and includes a display face defined by a
display region and a peripheral non-display region
around the display region. The display region is defined
by a plurality of pixel areas.

[0006] Among the flat panel display apparatuses, or-
ganic light emitting display apparatuses are configured
to display an image using self-illuminating organic light
emitting devices. Thatis, the organiclight emitting display
apparatuses include a plurality of organic light emitting
devices corresponding to a plurality of pixel areas.
[0007] Typically, such an organic light emitting device
includes first and second electrodes arranged to face
each other, and an organic layer formed of an organic
material between the first and second electrodes to attain
electroluminescence based on a drive current between
the first and second electrodes.

[0008] One of the first and second electrodes (herein-
after referred to as "first electrode") corresponds to each
pixel area, and the other (hereinafter referred to as "sec-
ond electrode") corresponds to all of the pixel areas in
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common.
[0009] The second electrode is formed in wide area to
correspond to all of the pixel areas, and thus has a higher
resistance than that of the first electrode. In particular, in
the case in which the organic light emitting display ap-
paratus is top emission type, light emits through the sec-
ond electrode. Therefore the second electrode may be
formed of a transparent conductive material that is as
thin as possible in order to increase light emission effi-
ciency, i.e. brightness, of each pixel area, thus having
higher resistance.

[0010] The higher resistance of the second electrode,
however, causes greater voltage drop (IR drop, I: elec-
trical current, R: electrical resistance), and therefore the
respective pixel areas may have different brightness
based on a distance from a power source. That is, the
high resistance of the second electrode deteriorates
brightness uniformity throughout the pixel areas. In ad-
dition, the high resistance of the second electrode in-
creases power consumption of the organic light emitting
display apparatus for acquisition of brightness over a crit-
ical value, despite voltage drop.

[0011] In particular, as the area of the organic light
emitting display apparatus increases, deterioration of
brightness uniformity and increase of power consump-
tion due to the high resistance of the second electrode
are worsened, which restricts increase in the area of the
organic light emitting display apparatus.

[0012] To solve the above described problems, a gen-
eral organic light emitting display apparatus may further
include a bus electrode formed of a lower resistance ma-
terial than the second electrode and connected to the
second electrode, in order to reduce a resistance of the
second electrode.

[0013] In this case, the bus electrode is disposed to
face the second electrode, and an organic layer is inter-
posed between the bus electrode and the second elec-
trode. Thus, for connection of the second electrode and
the bus electrode, at least a portion of the bus electrode
must be exposed without formation of the organic layer
thereon.

[0014] In one example, to expose at least a portion of
the bus electrode, selective etching of the organic layer
may be contemplated. However, this etching may cause
damage to the entire organic layer and leave an etched
organic material as impurities, resulting in deterioration
in the reliability of the organic light emitting display ap-
paratus.

SUMMARY OF THE INVENTION

[0015] Accordingly, the presentinvention is directed to
an organic light emitting display apparatus and a manu-
facturing method thereof that substantially obviate one
or more problems due to limitations and disadvantages
of the related art.

[0016] An object of the present invention is to provide
an organic light emitting display apparatus and a manu-
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facturing method thereof, in which connection between
a bus electrode and a second electrode may be accom-
plished without selective removal of an organic layer, re-
sulting in improved reliability.

[0017] Additional advantages, objects, and features of
the invention will be set forth in part in the description
which follows and in part will become apparent to those
having ordinary skill in the art upon examination of the
following or may be learned from practice of the invention.
The objectives and other advantages of the invention
may be realized and attained by the structure particularly
pointed out in the written description and claims hereof
as well as the appended drawings.

[0018] Toachieve these objects and other advantages
and in accordance with the purpose of the disclosure, as
embodied and broadly described herein, an organic light
emitting display apparatus includes a plurality of pixel
areas, each pixel area comprising an emission area and
anon-emission area; afirst electrode formed in the emis-
sion area; a bus electrode formed in the non-emission
area; an adherent pattern formed on a portion of the bus
electrode; a separation pattern formed on at least a por-
tion ofthe adherent pattern, the separation pattern having
an inverted tapered shape; an organic layer formed on
the first electrode, and the separation pattern, the organic
layer comprising an emission layer, and a second elec-
trode formed on the organic layer and on a portion of the
bus electrode exposed by the separation pattern, and
the second electrode electrically contacting the bus elec-
trode.

[0019] In accordance with another aspect of the inven-
tion, a manufacturing method of an organic light emitting
display apparatus, includes forming a plurality of thin film
transistors on a substrate; forming an overcoat layer cov-
ering the plurality of thin film transistors evenly; forming
afirst electrode and a bus electrode on the overcoat layer
114, wherein the first electrode and the bus electrode are
formed in an emission area and a non-emission area,
respectively, of a pixel area; forming a bank so as to
overlap a rim of the first electrode; forming an adherent
pattern on a portion of the bus electrode; forming a sep-
aration pattern on at least a portion of the adherent
pattern , the separation pattern having an inverted ta-
pered shape; forming an organic layer on the first elec-
trode and the separation pattern, the organic layer com-
prising an emission layer, and forming a second elec-
trode on the organic layer and on a portion of the bus
electrode exposed by the adherent pattern.

[0020] It is to be understood that both the foregoing
general description and the following detailed description
of the present invention are exemplary and explanatory
and are intended to provide further explanation of the
invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The accompanying drawings, which are includ-
ed to provide a further understanding of the disclosure
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and are incorporated in and constitute a part of this ap-
plication, illustrate embodiment(s) of the invention and
together with the description serve to explain the principle
of the invention. In the drawings:

FIG. 1 is an equivalent circuit diagram showing an
organic light emitting display apparatus according to
various embodiments of the present invention;
FIG. 2 is a sectional view showing each pixel area
of FIG. 1;

FIG. 3A and FIG. 3B are a detailed views showing
a bus electrode, an adherent pattern and a separa-
tion pattern as illustrated in FIG. 2;

FIG. 4 is a sectional view showing a common pad
as illustrated in FIG. 1;

FIG. 5 is a flowchart showing a manufacturing meth-
od of an organic light emitting display apparatus ac-
cording to various embodiments of the present in-
vention;

FIG. 6 is a flowchart showing "formation of separa-
tion pattern” as illustrated in FIG. 5; and

FIGs. 7A to 71 are views sequentially showing re-
spective operations of FIGs. 5 and 6.

DETAILED DESCRIPTION OF THE INVENTION

[0022] Hereinafter, anorganic light emitting display ap-
paratus and a manufacturing method thereof according
to various embodiments of the present invention will be
described in detail with reference to the accompanying
drawings.

[0023] First, anorganic lightemitting display apparatus
according to various embodiments of the present inven-
tion will be described with reference to FIGs. 1 to 4.
[0024] FIG. 1is an equivalent circuit diagram showing
an organic light emitting display apparatus according to
various embodiments of the present invention, FIG. 2 is
a sectional view showing each pixel area of FIG. 1, FIG.
3is a detailed view showing a bus electrode, an adherent
pattern and a separation pattern as illustrated in FIG. 2,
and FIG. 4 is a sectional view showing a common pad
as illustrated in FIG. 1.

[0025] AsexemplarilyshowninFIG. 1, the organiclight
emitting display apparatus 100 according to various em-
bodiments of the present invention includes gate lines
GL and data lines DL crossing each other to define a
plurality of pixel areas PA, a plurality of thin film transis-
tors TFT corresponding to the plurality of pixel areas PA,
and a plurality of organic light emitting devices ED cor-
responding to the plurality of pixel areas PA.

[0026] Theorganiclightemittingdisplay apparatus 100
may further include a common pad CPD connected to
the plurality of organic light emitting devices ED in com-
mon and also connected to an external circuit.

[0027] The plurality of organic light emitting devices
ED is connected to the plurality of thin film transistor TFT
one to one. Thus, each organic light emitting device ED
emits light based on a drive current corresponding to a
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potential difference between the thin film transistor TFT
and the common pad CPD.

[0028] Asexemplarily shown in FIG. 2, each pixel area
PA includes an emission area and a non-emission area.
The term "emission area" may refer to an area (of a pixel
area PA) where light may be emitted, e.g. by an organic
light emitting device ED, while the term "non-emission
area" may refer to an area (of the pixel area PA) where
light may not be emitted, for example an area including
driving circuitry, e.g. one or more thin film transistors TFT,
for driving the organiclightemitting device ED in the emis-
sion area EA.

[0029] The organic light emitting display apparatus in-
cludes asubstrate 111, the thinfilm transistor TFT formed
on the substrate 111, a protection layer 113 covering the
thin film transistor TFT, and an overcoat layer 114 evenly
formed on the protection layer 113.

[0030] For example, the thin film transistor TFT in-
cludes a gate electrode GE formed on the substrate and
connected to the gate line GL, a gate insulating layer 112
covering the gate electrode GE, an active layer ACT
formed on the gate insulating layer 112 and overlapping
the gate electrode GE, a source electrode SE and a drain
electrode DE formed on the gate insulating layer 112 and
separated from each other. The source electrode SE is
in contact with a side of the active layer ACT, and the
drain electrode DE is in contact with the other side of the
active layer ACT. One of the source electrode SE and
the drain electrode DE is connected to the data line DL,
and the other one is connected to the organic light emit-
ting devices ED. For example, the source electrode SE
is connected to the data line DL, and the drain electrode
DE is connected to the organic light emitting devices ED.
[0031] However, Fig. 2 shows only an example of the
thin film transistor TFT, the thin film transistor TFT ac-
cording to various embodiments of the present invention
may have another structure.

[0032] In addition, the organic light emitting display ap-
paratus 100 further includes a first electrode 121 corre-
sponding to the emission area EA of each pixel area PA,
a bus electrode 122 corresponding to at least a portion
of the non-emission area NEA of the plurality of pixel
areas PA, abank 123 covering a rim of the first electrode
121, a adherent pattern 124 formed on at least a portion
of the bus electrode 122, a separation pattern 125 cov-
ering at least a portion of the adherent pattern 124 and
having an inverted tapered cross section, an organic lay-
er 126 formed on the first electrode 121, and a second
electrode 127 formed on the organic layer 126.

[0033] Atleast a portion of the bus electrode 122 sur-
rounding the adherent pattern 124 may be a crevice
125d. In the crevice 125d, the portion of bus electrode
122 is hidden by the separation pattern 125, such that
the organic layer 126 is not formed by the separation
pattern 125. That is, the organic layer 126 is formed on
the first electrode 121, the bank 123 and the adherent
pattern 124, but also on a remaining area of the bus elec-
trode 122 except for the crevice 125d.
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[0034] The second electrode 127 is formed on the or-
ganic layer 126, but also on the crevice 125d of the bus
electrode 122. Therefore, the second electrode 127 is in
contact with the bus electrode 122 by the crevice 125d.
[0035] Thefirstelectrode 121isformed onthe overcoat
layer 114, and corresponds to the emission area EA of
each pixel area PA. The first electrode 121 is connected
to the thin film transistor TFT through a contact hole CT.
The contact hole CT penetrates the protection layer 113
and the overcoat layer 114 to expose a portion of the
drain electrode DE of the thin film transistor TFT.
[0036] Thebuselectrode 122isformed onthe overcoat
layer 114, in the same manner as the first electrode 121.
The bus electrode 122 corresponds to at least a portion
of the non-emission area NEA of the plurality of pixel
areas PA. The bus electrode 122 is spaced apart from
the first electrode 121 not to connect with the first elec-
trode 121. The bus electrode 122 is connected to the
common pad (CPD of FIG. 1).

[0037] The first electrode 121 and the bus electrode
122 are formed of a conductive material.

[0038] Inone example, when the organic light emitting
display apparatus 100 is a bottom emission type, each
of the first electrode 121 and the bus electrode 122 is
formed of a transparent conductive material which has a
work function similar to the organic layer 126.

[0039] Alternatively, when the organic light emitting
display apparatus 100 is a top emission type, each of the
first electrode 121 and the bus electrode 122 may be a
stack of multiple layers including a reflective conductive
material. In one example, each of the first electrode 121
and the bus electrode 122 may include afirstlayer formed
of any one of Al and Ag or an alloy thereof, and a second
layer formed of a material having a work function similar
to the organic layer 126. In this case, the second layer
may be formed of Indium Tin Oxide (ITO). The second
layer may be disposed between the first layer and the
organic layer 126. The first layer may be disposed on the
overcoatlayer 114 and the second layer may be disposed
on the first layer.

[0040] The first electrode 121 and the bus electrode
122 are formed of same material and same structure via
only one mask process. However, it is to be understood
that the first electrode 121 and the bus electrode 122
may be formed of differentmaterials or may have different
configurations via different processes.

[0041] In addition, although not shown in detail in FIG.
2, the bus electrode 122 may be patterned in various
ways so long as it is insulated from the first electrode
121. For example, the bus electrode 122 may be spaced
apart from the first electrode 121 by a given distance,
and may be arranged in the same direction as at least
one of the gate lines (GL of FIG. 1) and the data lines
(DL of FIG. 1). For example, the bus electrode 122 may
run parallel to the gate lines or parallel to the data lines.
Or the bus electrode 122 may be formed in mesh-shape.
[0042] The bank 123 is formed on the overcoat layer
114. The bank 123 overlaps the rim of each of the first
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electrode 122 and bus electrode 122.

[0043] In addition, the bank 123 is formed of an organic
material in consideration of adhesion to the organic layer
126. For example, the bank 123 may be formed of a poly-
imide-based material or photo-acryl. For example, at
least one sidewall, e.g. sidewalls, of the bank 123 may
be inclined with respect to an upper side or surface of
the first electrode 121 and/or bus electrode 122. For ex-
ample, an angle between the at least one sidewall or
sidewalls of the bank 123 and the upper side or surface
of the first electrode 121 and/or bus electrode 122 may
be greater than 90°. For example, a base area or area
of a bottom side or lower surface of the bank 123 may
be larger than an area of the upper side or surface of the
bank 123. The bank 123 may have a trapezoidal shaped
cross section.

[0044] The bank 123 described above is configured to
cover stepped portions of the first electrode 121 and bus
electrode 122, thus preventing early deterioration of the
organic layer 126 at the stepped portions of the first and
bus electrodes 121, 122.

[0045] The adherent pattern 124 is formed on at least
a portion of the bus electrode 122.

[0046] The adherent pattern 124 may be formed simul-
taneously with formation of the bank 123. That is, the
adherent pattern 124 is formed of the same material as
the bank 123 at the same layer as the bank 123, and has
a tapered cross section similar to the bank 123. For ex-
ample, at least one sidewall, e.g. sidewalls, of the adher-
ent pattern 124 may be inclined with respect to an upper
side or surface of the bus electrode 122. For example,
an angle between the at least one sidewall or sidewalls
of the adherent pattern 124 and the upper side or surface
of the bus electrode 122 may be greater than 90°. For
example, a base area or area of a bottom side or lower
surface of the adherent pattern 124 may be larger than
an area of the upper side or surface of the adherent pat-
tern 124. For example, the adherent pattern 124 may
have a trapezoidal cross section. For example, the ad-
herent pattern 124 may be formed of an organic material,
e.g. an organic insulating material, e.g. a polyimide-
based material or photo-acryl.

[0047] In other words, the bank 123 and the adherent
pattern 124 may be formed simultaneously by patterning
an organic material on the entire surface of the overcoat
layer 114. As such, upper surfaces of the bank 123 and
the adherent pattern 124 may have the same height on
the basis of the overcoat layer 114.

[0048] AsshowninFIG. 2 and FIG. 3A, the separation
pattern 125 is formed to cover at least a top portion of
the adherent pattern 124 and has an inverted tapered
shape-cross section. In one or more embodiments, the
term "inverted tapered shape" may include or refer to a
shape whose lateral cross-sectional area or diameter in-
creases from a bottom side towards a top side of the
shape. For example, with respect to the separation pat-
tern 125, the term "inverted tapered shape" may be un-
derstood as meaning that a lateral cross-sectional area
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or diameter of the separation pattern 125 proximate the
bus electrode 122 (e.g., a base area or diameter of the
separation pattern 125) is smaller than a lateral cross-
sectional area or diameter of the separation pattern 125
distant from the bus electrode 122 (e.g., an area or di-
ameter of a top side of the separation pattern 125). In
one or more embodiments, the separation pattern 125
covers only at least a partial thickness of the adherent
pattern 124 from an upper surface of the adherent pattern
124. Thus the separation pattern 125 comes into contact
with at least a portion of the adherent pattern 124. In this
regards, the separation pattern 125 is spaced apart from
the bus electrode 122. For example, the separation pat-
tern 125 may cover an upper side or surface of the ad-
herent pattern 124 and a portion, e.g. an upper portion,
of the at least one sidewall or sidewalls of the adherent
pattern 124.

[0049] Alternatively, as shown in FIG. 3B, the separa-
tion pattern 125 may be configured to cover the entire
adherent pattern 124. In this regards, the separation pat-
tern 125 is in contact with the bus electrode 122. For
example, the separation pattern 125 may cover the upper
surface and the at least one sidewall or sidewalls of the
adherent pattern 124. In one or more embodiments, the
separation pattern 125 may not be formed directly on the
bus electrode 122.

[0050] Asthe separation pattern 125is formed to cover
atleast top portion of the adherent pattern 124, the height
of an upper surface of the separation pattern 125 is higher
than the height of the upper surface of each of the bank
123 and the adherent pattern 124 on the basis of the
overcoat layer 114.

[0051] In addition, the separation pattern 125 has the
inverted tapered shape-cross section having a wider
width than the adherent pattern 124. Therefore, the sep-
aration pattern 125 serves as a shield covering at least
a portion of the bus electrode 122 surrounding the ad-
herent pattern 124 upon formation of the organic layer
126.

[0052] More specifically, as exemplarily shown in FIG.
3A and FIG. 3B, the cross section of the separation pat-
tern 125 is the inverted tapered shape defined by an up-
per edge 1253, right and left side edges extending from
the upper edge 125a to the bus electrode 122 along the
adherent pattern 124. The each of the right and left side
edges being inclined by two or more different gradients
A1 and A2. The term "gradient" may refer to a gradient
or angle relative to an upper surface or top side of the
bus electrode 122, for example a surface or side of the
bus electrode 122, on which the adherent pattern 124 is
formed. Inthis case, the separation pattern 125 may have
a symmetrical cross section.

[0053] In one example, at least one side edge of the
separation pattern 125 includes a first side 125b adjoin-
ing the upper edge 125a and inclined by a first gradient
A1, and a second side 125c¢ extending from the first side
125b to the bus electrode 122 along the adherent pattern
124 and inclined by a second gradient A2 smaller than
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the first gradient A1.

[0054] In this regards, the first gradient A1 may be
greater than or equal to 45°, also smaller than or equal
to 90°. (45°< A1 <90°) The second gradient A2 may be
greater than or equal to 0°, also smaller than the first
gradient A1.

(0°< A2 < A1)

[0055] As mentioned above, the separation pattern
125 is formed to have wider width than that of the adher-
ent pattern 124, and inversed tapered shape-cross sec-
tion. Therefore, the crevice 125d of the bus electrode 122
which surrounds the adherent pattern 124 and is hidden
by the separation pattern 125 is occurred.

[0056] Further, the second gradient A2 is closer to 0°,
the width W_CV of the crevice 125d corresponding to
the thickness of the separation pattern 125 is wider, and
therefore the shield function of the separation pattern 125
is more useful.

[0057] Inthiscase, the width W_CV of the crevice 125d
is determined from a junction of the firstand second sides
125b, 125c to the adherent pattern 124. Thatis, the crev-
ice 125d is not extended to inside of the adherent pattern
124. Thus, the uniformity of the width W_CV ofthe crevice
125d is improved. As shown in FIG. 3A and FIG. 3B,
each of the two side edges defining the cross-section of
the separation pattern 125 may include the first side 125b
and the second side 125¢ inclined by two different gra-
dients. In accordance with other embodiments, at least
one of the two side edges (e.g., both of the two side edg-
es) defining the cross-section of the separation pattern
125 may include three or more sides inclined by three or
more different gradients, respectively.

[0058] In addition, the separation pattern 125 may be
formed of various materials so long as such materials
may be patterned into an inverted tapered shape having
a side edge inclined by two or more gradients. One ex-
ample of a patternable material may be a photopattern-
able material such as a photoresist. For example, the
separation pattern 125 may be formed via activation of
a negative photoresist material and developing or polar-
ization of the same. For example, the separation pattern
125 is formed of a negative photoresist material selected
from polyimide resin, polyacryl resin and novolac resin.
[0059] In the case which the separation pattern 125 is
directly disposed on the bus electrode 122 without the
adherent pattern 124 interposed therebetween, the sep-
aration pattern 125 may be peeled easily because of low
adhesion between the separation pattern 125 and the
bus electrode 122. This may deteriorate not only resolu-
tion due to spots, but also the reliability of the organic
light emitting display apparatus.

[0060] However, in accordance with various embodi-
ments of the present invention, the separation pattern
125is disposed on the top portion of the adherent pattern
124, rather than the bus electrode 122. In addition, the
adherent pattern 124 is formed of an organic material

10

15

20

25

30

35

40

45

50

55

having higher adhesion to the separation pattern 125
than an inorganic material of the bus electrode 122.
Therefore, the separation pattern 125 attains an attached
portion equal to a contact area with the adherent pattern
124. In this way, peeling of the separation pattern 125
and deterioration of resolution due to spots may be pre-
vented, and the reliability of the organic light emitting dis-
play apparatus may be improved.

[0061] Inaddition,itis unnecessarytoincreasethesize
of the separation pattern 125, i.e. cross sectional areas
at upper and lower surfaces of the separation pattern
125, in order to improve the adhesion reliability of the
separation pattern 125. Hence, the separation pattern
125 may have a reduced size, which may be advanta-
geous to increase an opening ratio.

[0062] The width W_CV of the crevice 125d may be
beyond a critical range by the adherent pattern 124. As
aresult, uniformity of the width W_CV of the crevice 125d
may be improved, and connection reliability between the
bus electrode 122 and the second electrode 127 through
the crevice 125d may be improved.

[0063] As shown in FIG. 2, the organic layer 126 is
formed on the first electrode 121, the bank 123 and the
separation pattern 125, but also on the remaining area
of the bus electrode 122 except for the crevice 125d. The
organic layer 126 includes an emission layer (not shown)
formed of an organic light emitting material.

[0064] The organic layer 126 is formed by anisotropic
deposition method, and therefore not formed on the crev-
ice 125d of the bus electrode 122 which is hidden by the
separation pattern 125.

[0065] Although not shown in detail in FIGs. 2 and 3,
the organic layer 126 may be a stack of multiple layers
formed of organic materials having different components
or compositions. In one example, the organic layer 126
may be the stack of multiple layers including an electron
injection layer, an electron transportation layer, the emis-
sion layer, a hole transportation layer, and a hole injection
layer.

[0066] The second electrode 127 is formed on the or-
ganic layer 126. Since the second electrode 127 is
formed by isotropic deposition method, such as Atomic
Layer Deposition (ALD) or sputtering, the second elec-
trode 127 is formed on the organic layer 126 but also on
the crevice 125d of the bus electrode 122 in which the
organic layer 126 is not formed by the separation pattern
125. Therefore, the second electrode 127 is electrically
connected to the bus electrode 122 by the crevice 125d
which is occurred by the separation pattern 125.

[0067] In this way, the organic light emitting device ED
is formed on emission area EA of each pixel area PA and
includes the first and second electrodes 121, 127 facing
each otherwith the organic layer 126 interposed between
the first and second electrodes 121, 127.

[0068] As exemplarily shown in FIG. 4, the common
pad CPD is formed in a non-display region NA around a
display region. The display region may be defined by the
plurality of pixel areas PA. The common pad CPD may
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include a first pad layer CPD1 formed simultaneously
with at least one of the gate lines GL and the data lines
DL, and asecond pad layer CPD2 formed on the overcoat
layer 114. The second pad layer CPD2 may be formed
simultaneously with the first electrode 121 and the bus
electrode 122. In this case, the first and second pad lay-
ers CPD1, CPD2 are connected to each other via a con-
tact hole penetrating the overcoat layer 114, the protec-
tion layer 113 and the gate insulating layer 112.

[0069] Thesecond padlayer CPD2 ofthe common pad
CPD continuously extends from the bus electrode 122
to achieve connection between the common pad CPD
and the bus electrode 122.

[0070] Next, a manufacturing method of the organic
light emitting display apparatus in accordance with vari-
ous embodiments of the present invention will be de-
scribed with reference to FIGs. 5, 6, and 7A to 71.
[0071] FIG. 5 is a flowchart showing a manufacturing
method of the organic light emitting display apparatus
according to various embodiments of the present inven-
tion, FIG. 6 is a flowchart showing "formation of separa-
tion pattern" of FIG. 5, and FIGs. 7A to 71 are views show-
ing the sequence of respective operations of FIGs. 5 and
6.

[0072] As exemplarily shown in FIG. 5, the manufac-
turing method of the organic light emitting display appa-
ratus in accordance with various embodiments of the
present invention includes forming the plurality of thin
film transistors TFT corresponding to the plurality of pixel
areas PA (S110), forming the first electrode 121 and the
bus electrode 122 onthe overcoat layer 114 which covers
the plurality of thin film transistors TFT, the first electrode
121 corresponding to emission area EA of each pixel
area PA, the bus electrode 122 corresponding to at least
a portion of the non-emission area NEA of the plurality
of pixel areas PA (S120), forming the bank 123 overlap-
ping the rim of the first electrode 121 on the overcoat
layer 114 and forming the adherent pattern 124 on the
atleast a portion of the bus electrode 122 (S130), forming
the separation pattern 125 covering at least a top portion
of the adherent pattern 124 and having inverted-tapered
cross section (S140), forming the organic layer 126 on
the first electrode 121 and the separation pattern 125
and on the remaining portion of the bus electrode 122
except for the crevice 125d (S150), and forming the sec-
ond electrode 127 connecting to the bus electrode 122
via the crevice 125d (S160).

[0073] As exemplarily shown in FIG. 6, formation of
the separation pattern includes forming a material layer
on the overcoat layer 114 to cover the first electrode 121,
the bus electrode 122, the bank 123 and the adherent
layer 124 (S141), selectively activating a portion of the
material layer (S142) by a given thickness, and develop-
ing the activated material layer to form the separation
pattern (S143).

[0074] As exemplarily shown in FIG. 7A, the plurality
of thin film transistors TFT corresponding to the plurality
of pixel areas PA are formed on the substrate 111.(S110)
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[0075] Forexample, the formation of thin film transistor
TFT includes forming the gate line GL and the gate elec-
trode GE connecting to the gate line GL on the substrate
111, forming the gate insulating layer 112 covering the
gateline GL and the gate electrode GE, forming the active
layer ACT overlapping the gate electrode GE on the gate
insulating layer 112, forming the data line DL intersecting
the gate line GL, and forming the source electrode SE
and the drain electrode DE being in contact with both
sides of the active layer ACT and spaced apart from each
other, forming the protection layer 113 to cover the data
line DL, source electrode SE and drain electrode DE on
the entire surface of the gate insulating layer 112, and
forming the overcoat layer 114 on the protection layer
113 evenly. One of the source electrode SE and the drain
electrode DE is connected to the data line DL.

[0076] The formation of thin film transistor TFT further
includes forming the contact hole CT penetrating the pro-
tection layer 113 and the overcoat layer 114 to expose
the other one of source electrode SE and the drain elec-
trode DE not connecting to the data line DL, after the
formation of the overcoat layer 114.

[0077] Although not shown, the first pad layer CPD1
is formed at the formation of the gate electrode GE or
the formation of the source and drain electrodes SE, DE.
The contact hole penetrating at least the protection layer
113 and the overcoat layer 114 to expose the first pad
layer CPD is formed at the formation of the contact hole
CT exposing the one of the source and drain electrodes
SE, DE.

[0078] As exemplarily shown in FIG. 7B, the first elec-
trode 121 corresponding to the emission area EA of each
pixel area PA, and the bus electrode 122 corresponding
to at least a portion of the non-emission area NEA of the
plurality of pixel areas PA are formed on the overcoat
layer 114. (S120)

[0079] Formation of the first electrode 121 and bus
electrode 122 (S120) includes forming forming a conduc-
tive film (not shown) on the entire surface of the overcoat
layer 114, and patterning the conductive film (not shown)
to form the first electrode 121 and bus electrode 122 in-
sulated from each other.

[0080] Inthis case, thefirst electrode 121 is electrically
connected to the thin film transistor TFT via the contact
hole CT.

[0081] Alternatively, the bus electrode 122 may be
formed to be mesh-shaped on the entire surface of the
overcoat layer 114 and spaced apart from the first elec-
trode 121 by a given distance.

[0082] The first electrode 121 and bus electrode 122
may be formed of a transparent conductive material.
[0083] Alternatively, when the organic light emitting
display apparatus is a top emission type, the first elec-
trode 121 and bus electrode 122 may take the form of a
stack of multiple layers including a reflective conductive
material. In one example, both of the first electrode 121
and bus electrode 122 may include a first layer formed
of any one of Al and Ag or an alloy thereof, and a second
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layer formed of a material having a work function similar
to the organic layer 126. In this case, the second layer
may be formed of Indium Tin Oxide (ITO). The first layer
may be disposed on the overcoat layer 114 and the sec-
ond layer may be disposed on the first layer.

[0084] Although not shown, the second pad layer
CPD2 may be formed at the formation of the first elec-
trode 121 and the bus electrode 122. The second pad
layer CPD2 is connected to the first pad layer CPD1
through the contact hole exposing the first pad layer
CPD1.

[0085] As exemplarily shown in FIG. 7C, the bank 123
is formed on the overcoat layer 114. At the same time,
the adherent pattern 124 is formed on the at least a por-
tion of the bus electrode 122. (S130)

[0086] Formation of the bank 123 and the adherent
pattern 124 (S130) includes forming an organic insulator
film (not shown) covering the first electrode 121 and bus
electrode 122 on the entire surface of the overcoat layer
114, and patterning the organic insulator film (not shown)
to form the bank 123 and the adherent pattern 124.
[0087] In this case, the organic insulator film (not
shown), i.e. the bank 123 and the adherent pattern 124
may be formed of a polyimide-based material or photo-
acryl.

[0088] The bank 123 and the adherent pattern 124,
which are formed simultaneously by patterning the or-
ganic insulator film (not shown) using same mask
processing, have upper surfaces having the same height.
In addition, the bank 123 and the adherent pattern 124
may have a tapered shape in consideration of material
characteristics of the organic insulator film (not shown).
[0089] Asexemplarily showninFIG. 7D, a material lay-
er 130 is formed on the entire surface of the overcoat
layer 114 to cover the bank 123 and the adherent pattern
124 (S141). In this case, the material layer 130 may be
any one material selected from various materials, e.g.
insulator materials, so long as the material may form an
inverted-tapered structure having a side edge inclined
by two or more different gradients, e.g. via activation and
developing thereof.

[0090] For example, the material layer 130 may be
formed of a negative photoresist material. The negative
photoresist material is one selected from novolak group,
polyimide group and polyacryl group. In one or more em-
bodiments, activating the material (e.g., photoresist) may
include exposing the material to light.

[0091] As exemplarily shown in FIG. 7E, in a state in
which a mask 200 is aligned on the material layer 130,
light is emitted to the material layer 130 to activate a
portion of the material layer 130 by a given thickness
TH_I (S142).

[0092] The mask 200 includes an opening 302 corre-
sponding to a portion of the bus electrode 122 surround-
ing the adherent pattern 124 and a shielding portion 301
being a peripheral region of the opening 302. For exam-
ple, the opening 302 may correspond to at least the por-
tion of the bus electrode 122, on which the adherent pat-
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tern 124 is disposed.

[0093] Upon activation of the material layer 130
(S142), a process time for which the portion 131 of the
material layer 130 is exposed by light is adjusted such
that the thickness TH_I of the portion 131 of the material
layer 130 activated by light is less than the entire thick-
ness TH_A of the material layer 130.

[0094] In one example, the thickness TH_I | of the ac-
tivated portion 131 of the material layer 130 may be less
than the thickness TH_A’ of the material layer 130
stacked on the adherent pattern 124. That s, the activat-
ed portion 131 of the material layer 130 is spaced apart
from the adherent pattern 124.

[0095] Because the thickness TH_I of the activated
portion 131 of the material layer 130 is less than the entire
thickness TH_A of the material layer 130, the separation
pattern 125 having a side edge inclined by two or more
different gradients is formed. In other words, if the thick-
ness TH_I | of the activated portion 131 of the material
layer 130 is identical to the entire thickness TH_A of the
material layer 130, the separation pattern 125 having the
side edge inclined by only one gradient is formed.
[0096] Next, the activated material layer portion (131
of FIG. 7E) is subjected to developing, such that the sep-
aration pattern 125 is formed. (S143) In one or more em-
bodiments, developing may be effected by heating.
[0097] For example, as exemplarily shown in FIG. 7F,
when the activated portion (131 of FIG. 7E) of the material
layer 130 is heated, the activated portion is polymerized.
At the same time, a portion of the activated portion 131
or a polymerized portion 132 of the material layer 130 is
moved to the adherent pattern 124. Therefore, the sep-
aration pattern 125 which is formed of polymerized por-
tion 132 of the material layer 130 has the side edge in-
clined by two or more different gradients.

[0098] Next, the remaining portion of the material layer
130 except for the polymerized portion 132 is removed.
[0099] Thereby, as exemplarily shown in FIG. 7G, the
separation pattern 125 covering at least top portion of
the adherent pattern 124 and having the inverted-tapered
shape cross section is formed.

[0100] In one example, at least one side edge of the
separation pattern 125 includes a first side 125b adjoin-
ing the upper edge 125a and inclined by a first gradient
A1, and a second side 125c extending from the first side
125b to the bus electrode 122 along the adherent pattern
124 and inclined by a second gradient A2 smaller than
the first gradient A1.

[0101] In this regards, the first gradient A1 may be
greater than or equal to 45°, also smaller than or equal
to 90°. (45°< A1 <90°) The second gradient A2 may be
greater than or equal to 0°, also smaller than the first
gradient A1.

(0°< A2 < A1)

[0102] The first and second gradient A1, A2 corre-
spond to a process time for activating the portion 131 of
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the material layer 130 (S142) and a process time for de-
veloping the portion 132 of the material layer 130 (S143).
[0103] In this way, the crevice 125d having a given
width W_CV is occurred by the separation pattern 125.
the crevice 125d corresponds to at least a portion of the
bus electrode 122 surrounding the adherent pattern 124
and being hidden by the separation pattern 125 in the
vertical direction.

[0104] Next, as exemplarily shown in FIG. 7H, the or-
ganic layer 126 is formed on the first electrode 121, the
bank 123 and the separation pattern 125. But also, the
organic layer 125 is formed on the remaining area of the
bus electrode 122 except for the crevice 125d. (S150).
[0105] Inthe formation of the organic layer 126 (S150),
the organic layer 126 is formed by the anisotropic depo-
sition method, therefore, the organic layer 126 is not
formed on a portion of the bus electrode 122 correspond-
ing to the crevice 125d. That is, the crevice 125d of the
bus electrode 122 is hidden by the separation pattern
125, and therefore the organic layer 126 is not formed
on the crevice 125d of the bus electrode 122 such that
the crevice 125d of the bus electrode 122 is exposed.
[0106] Though notshowninFIG. 7H, the organic layer
126 may be the stack of multiple layers including an elec-
tron injection layer, an electron transportation layer, the
emission layer, a hole transportation layer, and a hole
injection layer which are formed of organic materials hav-
ing different components or compositions.

[0107] As exemplarily shown in FIG. 71, a conductive
material is stacked on the entire surface of the organic
layer 126 to form the second electrode 127 (S160).
[0108] In the formation of the second electrode 127
(8160), the second electrode 127 is formed by the iso-
tropic deposition method, such as Atomic Layer Deposi-
tion (ALD) or sputtering. Therefore, the second electrode
127 is formed on the organic layer 126 but also on the
crevice 125d of the bus electrode 122 in which the organic
layer 126 is not formed by the separation pattern 125.
Thereby, the second electrode 127 and the bus electrode
122 are connected to each other via the crevice 125d.
[0109] As is apparent from the above description, the
organic light emitting display apparatus in accordance
with various embodiments of the present invention in-
cludes the bus electrode 122 to reduce a resistance of
the second electrode 127 formed on the entire surface
thereof, and the separation pattern 125 to create the crev-
ice 125d where the organic layer 126 is not formed.
Thereby, connection between the bus electrode 122 and
the second electrode 127 may be accomplished without
patterning of the organic layer 126. The second electrode
127 connected to the bus electrode 122 may exhibit a
reduced resistance, which may prevent deterioration of
brightness and increased power consumption due to a
high resistance of the second electrode 127.

[0110] Inaddition, the separation pattern 125 is formed
to cover at least top portion of the adherent pattern 124
which is formed on a portion of the bus electrode 122.
Thatis, the separation pattern 125 is adhered to the ad-

10

15

20

25

30

35

40

45

50

55

herent pattern 124, rather than the bus electrode 122.
This may prevent easy peeling of the separation pattern
125 and deterioration of resolution due to spots. Moreo-
ver, the width W_CV of the crevice 125d defined by the
separation pattern 125 may be restricted to a givenrange
by the adherent pattern 124, which may provide improved
uniformity of the width of the crevice 125d. As a result,
connection reliability between the bus electrode 122 and
the second electrode 127 may be improved, and conse-
quently reliability of the organic light emitting display ap-
paratus may be improved.

[0111] It will be apparent that, although the preferred
embodiments have been shown and described above,
the invention is not limited to the above-described spe-
cific embodiments, and various modifications and varia-
tions can be made by those skilled in the art without de-
parting from the gist of the appended claims. Thus, it is
intended that the modifications and variations should not
be understood independently of the technical sprit or
prospect of the invention.

Claims

1. An organic light emitting display apparatus (100),
comprising:

a plurality of pixel areas (PA), each pixel area
(PA) comprising an emission area (EA) and a
non-emission area (NEA);

a first electrode (121) formed in the emission
area (EA);

a bus electrode (122) formed in the non-emis-
sion area (NEA);

an adherent pattern (124) formed on a portion
of the bus electrode (122);

a separation pattern (125) formed on at least a
portion of the adherent pattern (124), the sepa-
ration pattern (125) having an inverted tapered
shape;

an organic layer (126) formed on the first elec-
trode (121), and the separation pattern (125),
the organic layer (126) comprising an emission
layer, and

a second electrode (127) formed on the organic
layer (126) and on a portion of the bus electrode
(122) exposed by the separation pattern (125),
and the second electrode (127) electrically con-
tacting the bus electrode (122).

2. The organic light emitting display apparatus (100) of
claim 1, wherein a portion of the organic layer (126)
is formed on the bus electrode (122), and
wherein the second electrode (127) is formed on a
portion of the bus electrode (122) exposed by the
organic layer (126).

3. The organic light emitting display apparatus (100) of
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claim 1 or 2, further comprising a bank (123) over-
lapping a rim of the first electrode (121) and a rim of
the bus electrode (122),

wherein the adherent pattern (124) is formed on a
portion of the bus electrode (122) exposed by the
bank (123), and

wherein the organic layer (126) is further formed on
the bank (123).

The organic light emitting display apparatus (100) of
any one of claims 1 to 3, wherein a cross-section of
the separation pattern (125) comprises an upper
edge (125a) and two side edges extending from the
upper edge (125a) to the adherent pattern (124),
wherein at least one of the two side edges is inclined
by two or more gradients,

wherein, preferably, the cross-section is symmetri-
cal.

The organic light emitting display apparatus (100) of
claim 4, wherein the atleastone of the two side edges
comprises a first side (125b) adjoining the upper
edge (125a) and inclined by a first gradient, and a
second side (125c) extending from the first side
(125b) to the adherent pattern (124) and inclined by
a second gradient smaller than the first gradient.

The organic light emitting display apparatus (100) of
claim 5,

wherein the first gradient is greater than or equal to
45° and smaller than or equal to 90°,

wherein the second gradient is greater than or equal
to 0° and smaller than the first gradient.

The organic light emitting display apparatus (100) of
any one of claims 1 to 6, wherein the separation pat-
tern (125) comprises a photopatternable material,
wherein, preferably, the photopatternable material
is a photoresist, further preferably a negative pho-
toresist.

The organic light emitting display apparatus (100) of
anyone ofclaims 1to 7, wherein the adherent pattern
(124) has a tapered shape comprising a top side and
inclined sidewalls, wherein the separation pattern
(125) is formed on the top side and at least a portion
of the inclined sidewalls of the adherent pattern
(124),

wherein, preferably, the adherent pattern has a trap-
ezoidal cross-section.

The organic light emitting display apparatus (100) of
any one of claims 1 to 8, wherein the separation pat-
tern (125) is not in direct physical contact with the
bus electrode (122).

The organic light emitting display apparatus (100) of
anyone of claims 3t0 9, wherein the adherent pattern
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10

1.

(124) and the bank (123) are formed of the same
material and of the same layer,

wherein, preferably, the adherent pattern (124) and
the bank (123) are formed of an organic material,
wherein, further preferably, the organic material is a
polyimide-based material or photo-acryl,

wherein, still further preferably, the adherent pattern
(124) and the bank (123) have the same height.

The organic light emitting display apparatus (100) of
any one of claims 1 to 10, further comprising:

a plurality of thin film transistors (TFT) formed
on the substrate (111), each thin film transistor
(TFT) corresponding to a respective pixel area
(PA), and

an overcoat layer (114) formed on the substrate
(111) evenly to cover the plurality of the thin film
transistor (TFT),

wherein the first electrode (121) and the bus
electrode (122) are formed on the overcoat layer
(114),

wherein, preferably, the first electrode (121) is
connected to a thin film transistor (TFT) of the
plurality of thin film transisors (TFT),

wherein, further preferably, each thin film tran-
sistor (TFT) is formed in the non-emission area
(NEA) of the respective pixel area (PA).

12. A method of manufacturing an organic light emitting

display apparatus (100), the method comprising:

forming a plurality of thin film transistors (TFT)
on a substrate (111);

forming an overcoat layer (114) covering the plu-
rality of thin film transistors (TFT) evenly;
forming a first electrode (121) and a bus elec-
trode (122) on the overcoat layer 114, wherein
the first electrode (121) and the bus electrode
(122) are formed in an emission area (EA) and
a non-emission area (NEA), respectively, of a
pixel area (PA);

forming a bank (123) so as to overlap a rim of
the first electrode (121);

forming an adherent pattern (124) on a portion
of the bus electrode (122);

forming a separation pattern (125) on at least a
portion of the adherent pattern (124), the sepa-
ration pattern (125) having an inverted tapered
shape;

forming an organic layer (126) on the first elec-
trode (121) and the separation pattern (125), the
organic layer (126) comprising an emission lay-
er, and

forming a second electrode (127) on the organic
layer (126) and on a portion of the bus electrode
(122) exposed by the adherent pattern (124).
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The method of claim 12, wherein the organic layer
(126) is formed on the first electrode (121) and the
separation pattern (125) using the separation pattern
(125) as a shield covering at least a portion of the
bus electrode (122).

The method of claim 12 or 13, wherein forming the
separation pattern (125) comprises:

forming a material layer (130) over an entire sur-
face of the overcoat layer (114);

selectively activating a portion of the material
layer (130), which is disposed over the adherent
pattern (124), by a given thickness (TH_I); and
developing the activated portion (131) of the ma-
terial layer (130) to form the separation pattern
(125).

The method of any one of claims 12 to 14, wherein
the organic layer (126) is not formed on a portion of
the bus electrode (122) corresponding to a crevice
(125d) hidden by the separation pattern (125), and
wherein the second electrode (127) is formed on the
portion of the bus electrode (122) corresponding to
the crevice (125d) where the organic layer (126) is
not formed.

10

15

20

25

30

35

40

45

50

55

1"

20



EP 2 827 371 A1

FIG. 1
100 PA
DL DL DL DL DL
oL i
TET| ||TFT| || |TFT ; TFT
i
| | i i i aes |
ED ED ||| |ED || ED
| I . i ir 3 i e {_ I i
GL e -
IH] I'ri TF1 TET
I 1 I ]
ED ED ED ED
i N ] ™ 1 e I i .
GL
TFT TFT TFT TFT
I | 1 “we |
ED ED ED ED
I Y | -, | - N I, (T

12

CPD




EP 2 827 371 A1

FIG. 2
e PA -t
NEA B EA . NEA |
e > e »i
100 126 125
L) 123 126 ED
127 &
\ N =
126 ~ \ \ / \
122~ * _ x%\%
C’f,./“ ACT
"DE IN| —v=t— SE L7

13



EP 2 827 371 A1

FIG. 3A

126

~125a

125< 125b 124 Al

x-9
}26w-Q§““-~wﬁr ﬂwﬂ,,wwﬂ“‘“¥w-13§

FIG. 3B

~ 1258
125b

125<

W.CV

14



EP 2 827 371 A1

FIG. 4
L NA .
125
123
%%émj iy 5 aw
123 \
122W é&\ ' [ \——cPD2
114
AV
| \ 112
crgm

FIG. 5

FORMING THIN FILM TRANSISTOR [~-S110

!

FORMING FIRST ELECTRODE AND [~S120
BUS ELECTRODE

!

FORMING BANK AND ADHERENT [~S130
PATTERN

:
FORMING SEPARATION PATTERN [~S140

:
FORMING ORGANIC LAYER ~—S5150

!
FORMING SECOND ELECTRODE [—S5160

15



EP 2 827 371 A1

FIG. 6

FORMING MATERIAL LAYER 5141

!

ACTIVATING A PORTION OF MATERIAL LAYER | _g; 49
BY GIVEN THICKNESS

;

DEVELOPING ACTIVATED MATERIAL 5143
TO FORM SEPARATION PATTERN

FIG. 7A
PA K
1
A(’:T TFT )

N I = e B

f‘L_ /'J_\ { _~114
; I 1] 1\

[ / ol 113 ;110
: [ \ 112
— ) I

G‘(E —111
.

16



EP 2 827 371 A1

FIG. 7B

)

122~ \ /| \
CT ACT

: | _ATET
Gl v o
g \

[ | \ | ~113 (110
! / \ 112
L i} ,,,,,,,,,,,,,,, L
de 111
FIG. 7C
) PA
. NEA o EA . NEA

124

122~

>110

17



PA

EP 2 827 371 A1

FIG. 7D

N

_~113 110

——112
——111

ACT
1

\\\§x§

GE

18




EP 2 827 371 A1

FIG. 7E
) PA
) NEA 3 EA . NEA _
~ LIGHT B R
Vil
201 —+—7 ; | “~—200
2éz 21

THA THN THI

130— 130

123
122 ~

//-’ Xl—&\\(g 114

I7 / LA\ 145 110
/ \ - ~112

) (- B ST

19



EP 2 827 371 A1

FIG. 7F

PA

N

| T AR,

RO s
B et

Eoi

_~113 110

-—~112
111

i

GE

]
3
i

20



EP 2 827 371 A1

NEA : EA .. NEA

1771
. A

/

\ J

f )

121 123
? 2
ACT o7 A
pE{ |N SE L1
| [ g
[ / L \=— 113 110
[ \ 112
}
{ -
& 111
-

21



EP 2 827 371 A1

NEA : EA .. NEA

4

ACT

——114

——113

——~112

——111

22

>110




EP 2 827 371 A1

| N\
1 - SR
AU AN
[ / | >110

23



10

15

20

25

30

35

40

45

50

55

EP 2 827 371 A1

des

Européisches
Patentamt

European

Patent Office

ce européen
brevets

—

EPO FORM 1503 03.82 (P04CO01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 14 17 3094

Categol Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
X US 2007/194307 Al (KIM CHANGNAM [KR] ET  [1,2,7,8, INV.
AL) 23 August 2007 (2007-08-23) 11-14 HO1L27/32
* paragraph [0030] - paragraph [0042];
figure 2A *
X WO 02/089210 Al (KONINKL PHILIPS 1-15
ELECTRONICS NV [NL])
7 November 2002 (2002-11-07)
* page 17, line 15 - page 24, line 14;
figures 8-10 *
Y EP 2 503 851 Al (SHARP KK [JP]) 1-15
26 September 2012 (2012-09-26)
* paragraph [0024] - paragraph [0044];
figure 2 *
y US 6 407 408 Bl (ZHOU THEODORE [US] ET AL)|[1-15
18 June 2002 (2002-06-18)
* column 7, line 18 - column 10, line 12;
figures 4-5 *
_____ TECHNICAL FIELDS
SEARCHED (IPC)
HO1L
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 4 December 2014 Bernabé Prieto, A
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
A:technological background e e e et ettt et
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document

24




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 2 827 371 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 14 17 3094

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

04-12-2014
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2007194307 Al 23-08-2007 KR 20070080150 A 09-08-2007
US 2007194307 Al 23-08-2007
W0 02089210 Al 07-11-2002  CN 1465100 A 31-12-2003
EP 1386358 Al 04-02-2004
JP 2004531859 A 14-10-2004
KR 20030095955 A 24-12-2003
TW 1224937 B 01-12-2004
US 2002163300 Al 07-11-2002
US 2005122040 Al 09-06-2005
WO 02089210 Al 07-11-2002
EP 2503851 Al 26-09-2012  CN 102668706 A 12-09-2012
EP 2503851 Al 26-09-2012
TW 201125421 A 16-07-2011
US 2012228603 Al 13-09-2012
WO 2011061789 Al 26-05-2011
US 6407408 Bl 18-06-2002  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

25




EP 2 827 371 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

KR 1020130075544 [0001] KR 1020140070124 [0001]

26



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A

RHA

IPCHRE
CPCH %S

L 5E4X

H M2 TF S0k
S\EREERR

BEG®)

—MANEAAERRE , @B MEXE , 8MEREXEAIFLALEX

BAIE R X8 T R AE R 5 X8 A 89 56 — B AR TR SR R S XS0 OR
BRI DR R — 850 LR M E R ErmR B RN ED — 18
DERBNSBER , A BRREFHEEERERES -8R E
WENE , 2BER , SBRXAENEIE , ARFEEERIE LHE

BoEERKRORBRN 80 LHF_BR , URBEBSHE S

WiEfh B B AR,

BNAKEREEREHES
EP2827371A1

EP2014173094
REETRERAF

LG DISPLAY CO. , LTD.

LG DISPLAY CO. , LTD.

KIM EUN AH
LEE JOON SUK

KIM, EUN-AH
LEE, JOON-SUK

HO1L27/32

patsnap

2015-01-21

2014-06-19

HO1L27/3244 HO1L27/3246 HO1L27/3276 HO1L27/3279 HO1L51/5228 HO1L51/56 H01L2227/323

1020130075544 2013-06-28 KR
1020140070124 2014-06-10 KR

EP2827371B1

Espacenet

126~
122~

FIG. 2
PA
NEA EA NEA
126 125
123 126 Ef’
124 S 7
126
N 123
R
cT | oAeTT
DE SE /—XEI

114

{ / \ — 113

[ \ L -112

G;E 111



https://share-analytics.zhihuiya.com/view/9a40099b-9c68-4800-bdb8-70ecd88069dd
https://worldwide.espacenet.com/patent/search/family/050943227/publication/EP2827371A1?q=EP2827371A1

