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(57) ABSTRACT

An organic light-emitting diode (OLED) display is dis-
closed. In one aspect, the OLED display includes a substrate
including a display area in which an OLED is formed and a
non-display area sunounding the display area. The OLED
display also includes a pixel defining layer formed over the
substrate and having an opening defining an emission area of
the OLED, a first passivation layer covering a portion of the
pixel defining layer formed in the non-display area and a
second passivation layer formed in the non-display area,
wherein a portion of the second passivation layer does not
overlap the first passivation layer in the depth dimension of
the OLED display. The OLED display further includes an
encapsulation substrate formed to be opposite to the sub-
strate and a filler filling a space between the substrate and the
eportion capsulation substrate and contacting the first and
second passivation layers.

100
) DA X NDA
- i -
OED |
— |
11\5 O/P 1?5 156 157 | 162 145 120 140
| |

| )
R A VRN AV IV R ST (AN RN AN

SN

W%@g»ﬁﬁ%«%%%w/yu%@w/ww/ﬁ

| )
153 151 152 154 111 ) 113 113 171 172 114 1723 163 110
112 . -
TFT 170 ~ 1623
1622 » 162

1621



US 2016/0308163 A1

Oct. 20,2016 Sheet 1 of 5

Patent Application Publication

FIG. 1




US 2016/0308163 A1

Oct. 20,2016 Sheet 2 of 5

Patent Application Publication

T¢9T1 T
291 NN@H%
€091 0LT 711 141
" - —
oﬁfﬁ mﬁ mND _\: N.“.H TLT m: eIt ﬁH: vm/ﬁ Nmﬂﬁ EVH mmﬁ
SRR K\T \>\ . %X\% L&x\ﬁ\ KA
T
A7/ SN //w NN //v ZZ Q\h/Z 7 // /7/
ovT  0CT ST Nﬁ Oﬂ § m fE @ﬂ mmw n_o m:
M agfio
- -l -
VaN o o va -
00T
¢ DIA



US 2016/0308163 A1

Oct. 20,2016 Sheet 3 of 5

Patent Application Publication

oMH MJH 14!

A
o e e (W T e e

[ AN W
DLAPDI N AL,

AY 31

[vd

[ [ ﬁ ﬁ
W\\\ i \\ s VV\\\ /s \K\ , \k\ \\A_\ \\\_\_va\\M\\J\

N a

oPT  0OCIT SpT ByTT

s
ST 9§T SST dO STI

a41o

VAN

A
Y

I V@
00T

“DIA



US 2016/0308163 A1

Oct. 20,2016 Sheet 4 of 5

Patent Application Publication

011 Mm: EH

43!

m: :H vmﬁ (ST 14T £sT

141

e

w// \/ N //\/ N / \ 7 //N//NA /%/NEA 7 // /7/
0bT 02T mz Nﬁ oﬁ 2& m E omﬁ mmr n_o wﬂ m:
| a10
-l .
VAN - o v( B}
00¢
7 DI




US 2016/0308163 A1

Oct. 20,2016 Sheet 5 of 5

Patent Application Publication

01T
\

mﬂ

EH

ani L

mS ﬁﬁﬂ vmm Nmfﬁ 16T €5T

VYV ! / e 7 7/ g \
\ S0 s/ »v\\ s \\MA S s S s \\\\ﬁ»v\\V\\/\ \§:\§\\\\_

T

H%// x_/ N /4/ N //7 /%Z //\\M/NZ A/ //\ J/Q_/
4 mvﬂ QNOH omH DH@H m Nmﬂ omﬂ 65T dO 8ST SI1

| dI10
- -l -
Van o va -

00€

S DIA



US 2016/0308163 Al

ORGANIC LIGHT-EMITTING DIODE
DISPLAY

RELATED APPLICATIONS

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 10-2015-0052481 filed in
the Korean Intellectual Property Office on Apr. 14, 2015, the
entire contents of which are incorporated herein by refer-
ence.

BACKGROUND

[0002] 1. Field

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

[0004] 2. Description of the Related Technology

[0005] An organic light emitting diode (OLED) display
does not need a separate light source and therefore may have
reduced thickness and weight. In addition, OLED displays
have favorable characteristics such as low power consump-
tion, high luminance, and a high reaction speed.

[0006] A typical OLED display includes a substrate, a
driving circuit unit formed and an OLED, which are formed
on the substrate, a pixel defining layer which defines an
emission area of the OLED, and an encapsulation substrate
formed to be opposite to the substrate. The substrate and the
encapsulation substrate are integrally bonded to each other
by a sealant and a space between the substrate and the
encapsulation substrate may be filled with a filler. The filler
serves to increase stiffness of the OLED display so as to
enhance durability.

[0007] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the described technology and therefore it
may contain information that does not form the prior art that
is already known in this country to a person of ordinary skill
in the art.

SUMMARY OF CERTAIN INVENTIVE
ASPECTS

[0008] One inventive aspect relates to an OLED display
that can prevent defects, such as a pixel contraction, due to
a filler.

[0009] Another aspect is an OLED display that can sup-
press the occurrence of defects such as pixel contraction by
blocking various impurities, oxygen, or the like, included in
a filler from permeating into an OLED through a pixel
defining layer and a planarization layer.

[0010] Another aspect is an OLED display including: a
substrate including a display area in which an OLED is
formed and a non-display area outside the display area; a
pixel defining layer formed on the substrate and including an
opening defining an emission area of the OLED; a first
passivation layer covering a surface of a portion formed in
the non-display area, in the pixel defining layer; a second
passivation layer formed outside the pixel defining layer in
the non-display area; an encapsulation substrate formed to
be opposite to the substrate; and a filler filling a space
between the substrate and the encapsulation substrate and
contacting the first passivation layer and the second passi-
vation layer.

[0011] An end of the pixel defining layer may be posi-
tioned between an edge of the display area and an edge of
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the filler on a plane. The second passivation layer may
contact the first passivation layer.

[0012] The OLED display may further include: a pla-
narization layer formed under the pixel defining layer and
the second passivation layer. The second passivation layer
may cover the entire surface of the planarization layer
outside the pixel defining layer. The pixel defining layer and
the passivation layer may include silicon-based polymer.
[0013] The planarization layer may form an opening to
expose an interlayer insulating layer under the planarization
layer and the second passivation layer may cover the
exposed interlayer insulating layer.

[0014] The OLED may include a pixel electrode, an
emission layer, and a common electrode and may be covered
with a capping layer. The first passivation layer may contact
the common electrode and may be made of the same
material as the common electrode. The second passivation
layer may contact the first passivation layer and may be
made of the same material as the pixel electrode.

[0015] The first passivation layer may contact the capping
layer and may be made of the same material as the capping
layer. The second passivation layer may contact the first
passivation layer and may be made of the same material as
the pixel electrode. The second passivation layer may be
formed of a multilayer of a first transparent layer, a metal
thin layer and a second transparent layer.

[0016] The first passivation layer may contact the capping
layer and may be made of the same material as the capping
layer and the second passivation layer may contact the first
passivation layer and may be made of the same material as
the capping layer.

[0017] Another aspect is an organic light-emitting diode
(OLED) display, including: a substrate including a display
area in which an OLED is formed and a non-display area
surrounding the display area; a pixel defining layer formed
over the substrate and having an opening defining an emis-
sion area of the OLED; a first passivation layer covering a
portion of the pixel defining layer formed in the non-display
area; a second passivation layer formed in the non-display
area, wherein a portion of the second passivation layer does
not overlap the first passivation layer in the depth dimension
of the OLED display; an encapsulation substrate formed to
be opposite to the substrate; and a filler filling a space
between the substrate and the encapsulation substrate and
contacting the first and second passivation layers.

[0018] In the above OLED display, an end of the pixel
defining layer is positioned between an edge of the display
area and an edge of the filler on a plane. In the above OLED
display, the second passivation layer contacts the first pas-
sivation layer. The above OLED display further comprises:
a planarization layer formed below the pixel defining layer
and the second passivation layer, wherein the second pas-
sivation layer covers substantially the entire surface of the
planarization layer outside the pixel defining layer. In the
above OLED display, each of the pixel defining layer and the
passivation layer is formed of silicon-based polymer. In the
above OLED display, the planarization layer forms an
opening to expose an interlayer insulating layer formed
below the planarization layer and wherein the second pas-
sivation layer covers the exposed interlayer insulating layer.
[0019] In the above OLED display, the OLED includes a
pixel electrode, an emission layer, and a common electrode
and is covered with a capping layer. In the above OLED
display, the first passivation layer contacts the common



US 2016/0308163 Al

electrode and is formed of the same material as the common
electrode. In the above OLED display, the second passiva-
tion layer contacts the first passivation layer and is formed
of the same material as the pixel electrode. In the above
OLED display, the first passivation layer contacts the cap-
ping layer and is formed of the same material as the capping
layer. In the above OLED display, the second passivation
layer contacts the first passivation layer and is formed of the
same material as the pixel electrode. In the above OLED
display, the second passivation layer is formed of a multi-
layer of a first transparent layer, a metal thin layer, and a
second transparent layer.

[0020] Inthe above OLED display, the second passivation
layer is formed of a multilayer of a first transparent layer, a
metal thin layer, and second transparent layer. In the above
OLED display, the first passivation layer contacts the cap-
ping layer and is formed of the same material as the capping
layer and wherein the second passivation layer contacts the
first passivation layer and is formed of the same material as
the capping layer. In the above OLED display. the first and
second passivation layers are formed on different layers. In
the above OLED display, the first passivation layer is formed
above the second passivation layer.

[0021] Another aspect is an organic light-emitting diode
(OLED) display, including: an OLED formed in a display
area; a pixel defining layer including a first portion formed
in the display area and a second portion formed in a
non-display area surrounding the display area; a first passi-
vation layer covering at least the second portion of the pixel
defining layer; a second passivation layer formed in the
non-display area, wherein the second passivation layer con-
tacts a portion of the first passivation layer and part of the
second portion of the pixel defining layer; and a filler
covering the first and second passivation layers.

[0022] Inthe above OLED display, the second passivation
layer includes a portion that does not overlap the first
passivation layer in the depth dimension of the OLED
display. In the above OLED display, the first passivation
layer includes a non-linear portion, and wherein the second
passivation layer is substantially linear. In the above OLED
display, the first and second passivation layers are formed on
different layers.

[0023] According to at least one of the disclosed embodi-
ments, it is possible to prevent various impurities, oxygen,
and the like which are included in the filler from diffusing
into the pixel defining layer and the planarization layer by
allowing the first and second passivation layers to block the
contact between the pixel defining layer and the planariza-
tion layer and the filler. It is possible to suppress the defects,
such as the deterioration in the OLED and the pixel con-
traction, due to the filler.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIG. 1 is a perspective view of an OLED display
according to a first exemplary embodiment.

[0025] FIG. 2 is a partially enlarged cross-sectional view
of the OLED display taken along the line II-II of FIG. 1.
[0026] FIG. 3 is a partially enlarged cross-sectional view
of the OLED display taken along the line of FIG. 1.
[0027] FIG. 4 is an enlarged cross-sectional view of an
OLED display according to a second exemplary embodi-
ment.

[0028] FIG. 5 is an enlarged cross-sectional view of an
OLED display according to a third exemplary embodiment.
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DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0029] Hereinafter, the present disclosure will be
described more fully hereinafter with reference to the
accompanying drawings, in which exemplary embodiments
of the disclosure are shown. As those skilled in the art would
realize, the described embodiments may be modified in
various different ways, all without departing from the spirit
or scope of the present disclosure.

[0030] Throughout the present specification, it will be
understood that when an element such as a layer, a film, a
region, or a substrate is referred to as being “on” another
element, it can be directly on the other element or interven-
ing elements may also be present. Further, in the specifica-
tion, the word “on” means positioning on or below the object
portion, but does not essentially mean positioning on the
upper side of the object portion based on a gravity direction.

[0031] In addition, unless explicitly described to the con-
trary, the word “comprise” and variations such as “com-
prises” or “comprising”, will be understood to imply the
inclusion of stated elements but not the exclusion of any
other elements. In addition, the size and thickness of each
configuration shown in the drawings are arbitrarily shown
for understanding and ease of description, but the present
disclosure is not limited thereto. In this disclosure, the term
“substantially” includes the meanings of completely, almost
completely or to any significant degree under some appli-
cations and in accordance with those skilled in the art. The
term “connected” can include an electrical connection.

[0032] FIG. 1 is a perspective view of an OLED display
100 according to a first exemplary embodiment and FIG. 2
is a partially enlarged cross-sectional view of the OLED
display taken along the line II-II of FIG. 1.

[0033] Referring to FIG. 1, the OLED display 100
includes a substrate 110 including a display area DA and a
non-display area NDA, a plurality of pixels PXs formed in
the display area DA on the substrate 110, an encapsulation
substrate 120 formed to be opposite to the substrate 110, and
a filler 130 filling a space between the substrate 110 and the
encapsulation substrate 120. The substrate 110 and the
encapsulation substrate 120 are bonded to each other to be
integrally sealed with a sealant 140.

[0034] In the display area DA, an image is displayed by a
combination of light emitted from the pixels PXs. Each pixel
PX includes a driving circuit unit or driving circuit and an
OLED. The driving circuit unit includes at least two thin film
transistors and at least one capacitor. A pixel defining layer
115 which defines an emission area of the OLED is formed
on the substrate 110. The pixel defining layer 115 can be
larger than the display area DA.

[0035] The OLED display 100 includes a first passivation
layer 161 covering a surface of the pixel defining layer 115
in the non-display area NDA and a second passivation layer
162 contacting the first passivation layer 161 and formed
outside the pixel defining layer 115. The filler 130 contacts
the first passivation layer 161 and the second passivation
layer 162 in the non-display area NDA.

[0036] The first and second passivation layers 161 and 162
block the pixel defining layer 115 and the planarization layer
114 from contacting the filler 130 to prevent various impu-
rities or oxygen included in the filler 130 from diffusing into
the pixel defining layer 115 and the planarization layer 114.
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Therefore, it is possible to suppress the defects, such as the
deterioration in the OLED and the pixel contraction, due to
the filler 130.

[0037] Hereinafter, a cross section structure of the OLED
display 100 will be described in more detail.

[0038] A buffer layer 111 is formed on the substrate 110.
The substrate 110 may be formed of glass, quartz, ceramic,
polymer film, and the like and may have light transparency.
The buffer layer 111 may have a single layer which is made
of silicon nitride (SiNx) or a double layer which is made of
silicon nitride (SiNx) and silicon oxide SiO,. The buffer
layer 111 serves to planarize a surface while preventing
permeation of impurities through the substrate 110.

[0039] A semiconductor layer 151 may be formed on the
buffer layer 111. The semiconductor layer 151 may be made
of a polysilicon or an oxide semiconductor and the semi-
conductor layer 151 which is made of the oxide semicon-
ductor may be covered with a separate passivation layer. The
semiconductor layer 151 includes a channel region which is
not doped with impurity and a source region and a drain
region which are positioned at both sides of the channel
region and are doped with impurity.

[0040] A gate insulating layer 112 is formed on the semi-
conductor layer 151. The gate insulating layer 112 may be
formed of a single layer of silicon nitride (SiNx) or silicon
oxide SiO, or a stacked layer thereof. A gate electrode 152
is formed on the gate insulating layer 112. The gate electrode
152 overlaps the channel region of the semiconductor layer
151 and may include Au, Ag, Cu, Ni, Pt, Pd, Al, Mo, and the
like.

[0041] An interlayer insulating layer 113 is formed on the
gate electrode 152. The interlayer insulating layer 113 may
be formed of a single layer of silicon nitride (SiNx) or
silicon oxide SiO, or a stacked layer thereof.

[0042] A source electrode 153 and a drain electrode 154
are formed on the interlayer insulating layer 113. The source
electrode 153 and the drain electrode 154 are each connected
to the source region and the drain region of the semicon-
ductor layer 151 through the via holes which are formed on
the interlayer insulating layer 113 and the gate insulating
layer 112. The source electrode 153 and the drain electrode
154 may be formed of a metal multilayer film such as
Mo/Al/Mo and T/AVTI.

[0043] FIG. 2 illustrates, for example, the driving thin film
transistor (TFT) of a top gate type, but the structure of the
driving thin film transistor (TFT) is not limited to the
illustrated example. The driving circuit unit includes a
switching thin film transistor, a driving thin film transistor,
and a storage capacitor and for convenience, FIG. 2 illus-
trates only the driving thin film transistor (TFT).

[0044] The driving thin film transistor (TFT) is covered
with a planarization layer 114 and is connected to the OLED
to drive the OLED. A pixel electrode 155 is formed on the
planarization layer 114. The pixel electrode 155 is formed in
each pixel one by one and is connected to the drain electrode
154 of the driving thin film transistor (TFT) via the via holes
which are formed on the planarization layer 114.

[0045] The pixel defining layer 115 is formed on the
planarization layer 114 and the pixel electrode 155. The
pixel defining layer 115 forms an opening OP to expose a
central portion of the pixel electrode 155 on which the
emission layer 156 will be positioned. That is, the opening
OP serves to define the emission area of the OLED.
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[0046] The pixel defining layer 115 may be made of
relatively inexpensive silicon-based polymer which replaces
expensive photosensitive polyimide Further, the planariza-
tion layer 114 may also be made of the same silicon-based
polymer as the pixel defining layer 115. This reduces the cost
of materials which contributes in reducing the costs of the
OLED display 100.

[0047] The emission layer 156 is formed on the pixel
electrode 155 and the common electrode 156 is formed on
the emission layer 156 and the pixel defining layer 115. The
common electrode 157 is formed in the whole display area
(DA) without being differentiated for each pixel. Any one of
the pixel electrode 155 and the common electrode 157
injects holes into the emission layer 156 and the other
thereof injects electrons into the emission layer 156.
[0048] The emission layer 156 includes an organic emis-
sion layer and includes at least one of a hole injection layer,
a hole transportation layer, an electron transportation layer,
and an electron injection layer. When the pixel electrode 155
is an anode injecting holes, a hole injection layer, a hole
transport layer, an organic emission layer, an electron trans-
port layer, and an electron injection layer may be sequen-
tially stacked on the pixel electrode 155. The rest of the
layers other than the organic emission layer may be formed
over the whole of the display area DA.

[0049] When the OLED display 100 is a bottom emission
type, the pixel electrode 155 is formed of the transparent
layer or the translucent layer and the common electrode 157
is formed of the reflecting layer. The light emitted from the
emission layer 156 is reflected from the common electrode
157 and transmits the pixel electrode 155 and the substrate
110 to be emitted to the outside. When the pixel electrode
155 is formed of the translucent layer, a portion of the light
emitted from the common electrode 157 is again reflected
from the pixel electrode 155, and the pixel electrode 155 and
the common electrode 157 form a resonance structure to
increase light extraction efliciency.

[0050] When the OLED display 100 is a top emission
type, the pixel electrode 155 is formed of a reflecting layer
and the common electrode 157 is formed of a transparent
layer or a translucent layer.

[0051] The reflecting layer may include Au, Ag, Mg, Al,
Pt, Pd, Ni, Nd, Ir, Cr, and the like. The transparent layer may
include indium tin oxide (ITO), indium zinc oxide (IZ0),
7Zn0, In,0,, and the like. The translucent layer may be
formed of a metal thin layer including Li, Ca, LiF/Ca,
LiF/Al, Al, Ag, Mg, and the like and may be formed of a
stacked layer of the metal thin layer and the transparent
layer. For example, the translucent layer may be formed of
a multilayer of ITO/Ag/ITO.

[0052] The substrate 110 and the encapsulation substrate
120 are bonded to each other by a sealant 140. The sealant
140 is formed at edges of the substrate 110 and the encap-
sulation substrate 120 and may include inorganic materials
such as glass fit or organic materials such as epoxy. Inside
of the sealant may be formed with a getter 145. The getter
145 serves to adsorb moisture or oxygen permeated through
the sealant 140 and may include CaO, BaO, MgO, and the
like having excellent reactivity with moisture or oxygen.
[0053] A space between the substrate 110 and the encap-
sulation substrate 120 inside of the getter 145 is filled with
the filler 130. The filler 130 fills an empty space between the
substrate 110 and the encapsulation substrate 120 to serve to
increase stiffness of the OLED display 100. That is, the
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OLED display 100 including the filler 130 has improved
durability against external impact, for example, dropping.
The filler 130 may be a transparent isotropic material and
may include transparent silicon-based polymer.

[0054] The buffer layer 111, the gate insulating layer 112,
and the interlayer insulating layer 113 may be formed as the
same size as the substrate 110 and the planarization layer 114
may be formed to be smaller than the interlayer insulating
layer 113 so that the edge of the planarization layer overlaps
the getter 145 on the plane. Further, an end of the pixel
defining layer 115 may be positioned between the edge of
the display area DA and the edge of the filler 130 on the
plane. The edge of the pixel defining layer 115 is spaced
apart from the getter 145 at a predetermined distance.

[0055] In the pixel defining layer 115, the surface of the
portion formed in the display area DA is covered with the
common electrode 157 and the surface of the portion formed
in the non-display area NDA is covered with the first
passivation layer 161. The first passivation layer 161 covers
both an upper surface and a side of the pixel defining layer
115. Further, the second passivation layer 162 contacts the
first passivation layer 161 and is formed outside the pixel
defining layer 115.

[0056] Both of the first passivation layer 161 and the
second passivation layer 162 are formed in the non-display
area NDA and may include metal, an inorganic material, or
an organic material into which the material of the filler 130
is not diffused.

[0057] The first passivation layer 161 may be made of the
same material as the common electtode 157. The first
passivation layer 161 may be integrally formed with the
common electrode 157, while contacting the common elec-
trode 157. For example, the common electrode 157 and the
first passivation layer 161 may be simultaneously formed by
enlarging an opening size of an open mask used at the time
of depositing the common electrode 157.

[0058] The second passivation layer 162 is formed
between the planarization layer 114 and the filler 130,
outside of the pixel defining layer 115. Both ends of the
second passivation layer 162 may overlap the pixel defining
layer 115 and the getter 145. That is, the second passivation
layer 162 may include one end overlapping the pixel defin-
ing layer 115, a central portion ovetlapping the filler 130,
and the other end overlapping the getter 145.

[0059] The second passivation layer 162 may be made of
the same material as the pixel electrode 155 and may be
simultaneously formed with the pixel electrode 155. For
example, the common electrode 155 and the second passi-
vation layer 162 may be simultaneously formed by adding
the opening size to a deposition mask used at the time of
depositing the common electrode 155. Therefore, a separate
deposition mask for forming the second passivation layer
162 is not required and a manufacturing process for forming
the second passivation layer 162 is not added.

[0060] When the pixel electrode 155 is formed of the
translucent layer, the second passivation layer 162 may be
formed of a multilayer of a first transparent layer 1621, a
metal thin layer 1622, and a second transparent layer 1623,
for example, a multilayer of ITO/Ag/TTO. The first trans-
parent layer 1621 has excellent adhesion with the planariza-
tion layer 114 and the second transparent layer 1623 has
excellent adhesion with the filler 130. Therefore, the second
passivation layer 162 may be firmly formed between the
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planarization layer 114 and the filler 130 without defects
such as lifting and delamination.

[0061] By the foregoing configuration, the filler 130 con-
tacts the first and second passivation layers 161 and 162 in
the non-display area NDA and does not contact the pixel
defining layer 115 and the planarization layer 114. The pixel
defining layer 115, the planarization layer 114, and the filler
130 all may be made of silicon-based polymer and when the
filler 130 contacts the pixel defining layer 115 and the
planarization layer 114 including the same-based polymer,
the material is easily diffused.

[0062] Forexample, ifit is assumed that the pixel defining
layer 115 is formed to be wider than the filler 130 to contact
the getter 145, the surface of the pixel defining layer 115
which is not covered with the common electrode 157 in the
non-display area NDA contacts the filler 130. Further, if it is
assumed that no second passivation layer 162 is present in
the structure of FIG. 2, the filler 130 contacts the planariza-
tion layer 114.

[0063] In this case, various impurities, oxygen, or the like
which is included in the filler 130 is easily diffused into the
pixel defining layer 115 and the planarization layer 114.
Further, the impurities or the oxygen which is diffused into
the pixel defining layer 115 and the planarization layer 114
is permeated into the OLED to cause the deterioration in the
OLED and defects such as pixel contraction.

[0064] However, according to some embodiments, the
pixel defining layer 115 and the planarization layer 114 do
not contact the filler 130 by the first passivation layer 161
and the second passivation layer 162 and therefore the
diffusion of the material from the filler 130 into the pixel
defining layer 115 and the planarization layer 114 may be
prevented. Therefore, according to the OLED display 100
according to the first exemplary embodiment, it is possible
to suppress defects, such as the deterioration in the OLED
and the pixel contraction, due to the filler 130.

[0065] Meanwhile, a wiring 170 for supplying an electri-
cal signal to the pixels PXs may be positioned in the
non-display area NDA. The wiring 170 may include a first
metal layer 171 formed on the gate insulating layer 112 and
a second metal layer 172 contacting the first metal layer 171
by the opening formed on the interlayer insulating layer 113.
The first metal layer 171 may be made of the same material
as the gate electrode 152 and the second metal layer 172 may
be made of the same material as the source electrode 153 and
drain electrode 154.

[0066] The second metal layer 172 may include an end
172a protruding from the insulating layer 113 in the area
overlapping the getter 145

[0067] The third passivation layer 163 may be formed on
the edge of the planarization layer 114 into the getter 114.
The third passivation layer 163 prevents the defects such as
lifting or delamination of the second metal layer 172 and the
planarization layer 114 due to the protruding end 172a of the
second metal layer 172. The third passivation layer 163 may
be made of the same material as the pixel defining layer 115,
simultaneously formed with the pixel defining layer 115.
[0068] FIG. 3 is a partially enlarged cross-sectional view
of the OLED display taken along the line of FIG. 1.
[0069] Referring to FIG. 3, the opening 114a may be
formed on the planarization layer 114, if necessary, in the
portion which does not overlap the wiring in the non-display
area NDA. The surface of the interlayer insulating layer 113
is exposed by the opening 114a of the planarization layer
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114 and the second passivation layer 162 is formed on the
side wall of the planarization layer 114 enclosing the open-
ing 114e and over the exposed interlayer insulating layer
113.

[0070] The second passivation layer 162 made of the same
material as the pixel electrode 155 has excellent adhesion
with the interlayer insulating layer 113 and the filler 130.
Therefore, it is possible to suppress defects such as lifting or
delamination of the interlayer insulating layer 113 exposed
by the opening 114a of the planarization layer 114.

[0071] FIG. 4 is an enlarged cross-sectional view of an
OLED display 200 according to a second exemplary
embodiment.

[0072] Referring to FIG. 4, the OLED display 200
includes a capping layer 158 formed on the common elec-
trode 157 and is made of the same material as a first
passivation layer 161a and the capping layer 158. The first
passivation layer 161a may be integrally formed with the
capping layer 158, while contacting the capping layer 158.

[0073] The capping layer 158 protects the OLED display
and when the OLED display 200 is the top emission type,
serves to optimize the light efficiency by refractive index
matching. The capping layer 158 may include organic
materials such as Alq3(tris (8-hydroxyquinoline) alumi-
num), a-NPD(N,N'-bis-(naphthalene-1-y1)-N,N'-bis(phe-
nyl)benzidine), NPB(N,N'-Bis-(1-naphthyl)-N,N-Diphenyl-
1,1-Biphenyl-4-4'-Diamine), or CuPc(Copper
Phthalocyanine).

[0074] The rest of the components other than the capping
layer 158 and the first passivation layer 161a are the same
as the first exemplary embodiment as described above.

[0075] FIG. 5 is an enlarged cross-sectional view of an
OLED display 300 according to a third exemplary embodi-
ment.

[0076] Referring to FIG. 5, the OLED display 300
includes the capping layer 158 formed on the common
electrode 157 and a first passivation layer 1615 and a second
passivation layer 1625 are made of the same material as the
capping layer 158. The first passivation layer 1615 may be
integrally formed with the capping layer 158 while contact-
ing the capping layer 158 and the second passivation layer
1626 may be integrally formed with the first passivation
layer 1615 while contacting the first passivation layer 16154.
That is, the capping layer 158, the first passivation layer
1615, and the second passivation layer 165 may be formed
of a single layer.

[0077] The rest of the components other than the capping
layer 158, the first passivation layer 1615, and the second
passivation layer 1625 are the same as the first exemplary
embodiment as described above.

[0078] While the inventive technology has been described
in connection with exemplary embodiments, it is to be
understood that the invention is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover
various modifications and equivalent arrangements included
within the spirit and scope of the appended claims.

What is claimed is:

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

a substrate including a display area in which an OLED is

formed and a non-display area surrounding the display
area;

Oct. 20, 2016

a pixel defining layer formed over the substrate and
having an opening defining an emission area of the
OLED;

a first passivation layer covering a portion of the pixel
defining layer formed in the non-display area;

a second passivation layer formed in the non-display area,
wherein a portion of the second passivation layer does
not overlap the first passivation layer in the depth
dimension of the OLED display;

an encapsulation substrate formed to be opposite to the
substrate; and

a filler filling a space between the substrate and the
encapsulation substrate and contacting the first and
second passivation layers.

2. The OLED display of claim 1, wherein an end of the
pixel defining layer is positioned between an edge of the
display area and an edge of the filler on a plane.

3. The OLED display of claim 2, wherein the second
passivation layer contacts the first passivation layer.

4. The OLED display of claim 3, further comprising:

a planarization layer formed below the pixel defining
layer and the second passivation layer, wherein the
second passivation layer covers substantially the entire
surface of the planarization layer outside the pixel
defining layer.

5. The OLED display of claim 4, wherein each of the pixel
defining layer and the passivation layer is formed of silicon-
based polymer.

6. The OLED display of claim 4, wherein the planariza-
tion layer forms an opening to expose an interlayer insulat-
ing layer formed below the planarization layer and wherein
the second passivation layer covers the exposed interlayer
insulating layer.

7. The OLED display of claim 1, wherein the OLED
includes a pixel electrode, an emission layer, and a common
electrode and is covered with a capping layer.

8. The OLED display of claim 7, wherein the first
passivation layer contacts the common electrode and is
formed of the same material as the common electrode.

9. The OLED display of claim 8, wherein the second
passivation layer contacts the first passivation layer and is
formed of the same material as the pixel electrode.

10. The OLED display of claim 7, wherein the first
passivation layer contacts the capping layer and is formed of
the same material as the capping layer.

11. The OLED display of claim 10, wherein the second
passivation layer contacts the first passivation layer and is
formed of the same material as the pixel electrode.

12. The OLED display of claim 9, wherein the second
passivation layer is formed of a multilayer of a first trans-
parent layer, a metal thin layer, and a second transparent
layer.

13. The OLED display of claim 11, wherein the second
passivation layer is formed of a multilayer of a first trans-
parent layer, a metal thin layer, and second transparent layer.

14. The OLED display of claim 7, wherein the first
passivation layer contacts the capping layer and is formed of
the same material as the capping layer and wherein the
second passivation layer contacts the first passivation layer
and is formed of the same material as the capping layer.

15. The OLED display of claim 1, wherein the first and
second passivation layers are formed on different layers.
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16. The OLED display of claim 1, wherein the first
passivation layer is formed above the second passivation
layer.

17. An organic light-emitting diode (OLED) display,
including;

an OLED formed in a display area;

a pixel defining layer including a first portion formed in
the display area and a second portion formed in a
non-display area surrounding the display area;

a first passivation layer covering at least the second
portion of the pixel defining layer;

a second passivation layer formed in the non-display area,
wherein the second passivation layer contacts a portion
of the first passivation layer and part of the second
portion of the pixel defining layer; and

a filler covering the first and second passivation layers.

18. The OLED display of claim 17, wherein the second
passivation layer includes a portion that does not overlap the
first passivation layer in the depth dimension of the OLED
display.

19. The OLED display of claim 17, wherein the first
passivation layer includes a non-linear portion, and wherein
the second passivation layer is substantially linear.

20. The OLED display of claim 17, wherein the first and
second passivation layers are formed on different layers.

I I T T
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