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(57) ABSTRACT

An organic light-emitting display apparatus including a
shield layer and a method of manufacturing the same are
provided. The organic light-emitting display apparatus
includes a substrate having a display area and a peripheral
area surrounding the display area. A plurality of first thin film
transistors (TFTs) are disposed in the display area of the
substrate and a plurality of second TFTs disposed in the
peripheral area of the substrate. A shield layer is positioned
above the second TFTs and extended to an edge portion of the
substrate. The shield layer includes a plurality of through
holes in a portion that does not overlap with the second TFTs.
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ORGANIC LIGHT-EMITTING DISPLAY
APPARATUS INCLUDING A SHIELD LAYER
AND METHOD OF MANUFACTURING THE

SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This is a continuation application based on pending
application Ser. No. 14/317,004, filed Jun. 27,2014, the entire
contents of which is hereby incorporated by reference
[0002] The present application claims priority under 35
U.S.C. §119 to Korean Patent Application No. 10-2013-
0092659, filed on Aug. 5, 2013, in the Korean Intellectual
Property Office, and entitled: “Organic Light-Emitting Dis-
play Apparatus and Method Of Manufacturing The Same,”
which is incorporated by reference herein in its entirety.

BACKGROUND

[0003] 1.Field

[0004] One or more embodiments of the present disclosure
relate to an organic light-emitting display apparatus and a
method of manufacturing the same.

[0005] 2. Description of the Related Art

[0006] An organic light-emitting display apparatus is a
light-emitting apparatus having a large viewing angle, good
contrast, rapid response time, good luminance, and good
properties concerning a driving voltage and a response. The
display may be polychromatic. An organic light-emitting dis-
play apparatus may include organic light-emitting devices
including a thin film transistor (TFT) on a substrate, and an
area in which the organic light-emitting devices are formed is
a display unit of the organic light-emitting display apparatus.
Around the display unit, a driving unit including the TFT may
be formed.

SUMMARY

[0007] One or more embodiments of the present disclosure
include an organic light-emitting display apparatus having a
shield layer and a method of manufacturing the same. Addi-
tional aspects will be set forth in part in the description which
follows and, in part, will be apparent from the description, or
may be learned by practice of the presented embodiments.
[0008] According to one or more embodiments of the
present disclosure, an organic light-emitting display appara-
tus includes a substrate including a display area and a periph-
eral area surrounding the display area. A plurality of first thin
film transistors (TFTs) may be disposed in the display area of
the substrate and a plurality of second TFTs may be disposed
in the peripheral area of the substrate. A shield layer may be
positioned above the second TFTs and extended to an edge
portion of the substrate. The shield layer may include a plu-
rality of through holes that do not overlap with the second
TFTs. The apparatus may further include a plurality of pixel
electrodes disposed on the plurality of first TFTs. The shield
layer may be disposed on a same layer as the plurality of pixel
electrodes. The shield layer may include a same material as
the pixel electrode. The shield layer may be included in the
peripheral area and/or excluded from the display area.
[0009] The apparatus may further include a plurality of
light-emitting devices including a plurality of pixel electrodes
electrically connected to the plurality of first TFTs, an oppo-
site electrode facing the plurality of pixel electrodes, and an
intermediate layer disposed between the plurality of pixel
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electrodes and the opposite electrodes. The intermediate layer
may include an emission layer. An electrode power supply
line may be positioned in the peripheral area of the substrate.
One side of the shield layer may contact the opposite elec-
trode, and another side of the shield layer may contact the
electrode power supply line.

[0010] Theapparatus may further include a second insulat-
ing layer between the plurality of first TFTs and the plurality
of second TFTs with the pixel electrode. The second insulat-
ing layer may be disposed to expose the electrode power
supply line, and the one side of the shield layer may be
disposed on the second insulating layer. The plurality of
through holes of the shield layer may be positioned in the
second insulating layer.

[0011] Theapparatus may further include a third insulating
layer covering an edge portion of the plurality of pixel elec-
trodes to expose a center portion of the plurality of pixel
electrodes and covering at least a portion of the shield layer on
the second insulating layer. The third insulating layer may
include a plurality of opening portions exposing a plurality of
areas of the shield layer positioned on the second insulating
layer. The opposite electrode may contact the plurality of
areas of the shield layer through the plurality of opening
portions of the third insulating layer.

[0012] According to one or more embodiments of the
present disclosure, a method of manufacturing an organic
light-emitting display apparatus may include preparing a sub-
strate including a display area and a peripheral area surround-
ing the display area. A plurality of first TFTs may be formed
in the display area of the substrate and a plurality of second
TFTs may be formed in the peripheral area of the substrate. A
shield layer may be formed above the second TFTs and
extended to an edge portion of the substrate. The shield layer
may be provided with a plurality of through holes that do not
overlap with the second TFTs.

[0013] The forming of the shield layer may include forming
a plurality of pixel electrodes for electrical connections with
the plurality of first TFTs, and the shield layer. The forming of
the plurality of first TFTs and the plurality of second TFTs
may include forming the plurality of first TFTs and the plu-
rality of second TFTs, and an electrode power supply line in
asame layer as one among electrodes included in the plurality
of first TFTs and the plurality of second TFTs. The forming of
the shield layer may include forming the shield layer in which
one side of the shield layer may contact an opposite electrode,
and another side of the shield layer may contact the electrode
power supply line.

[0014] The method may further include forming a second
insulating layer covering the plurality of first TFTs and the
plurality of second TF T, between the forming of the plurality
of first TFTs and the plurality of second TFTs, and the form-
ing of the plurality of pixel electrodes. In addition, the form-
ing of the shield layer may include forming one side of the
shield layer on the second insulating layer. The forming ofthe
shield layer may include forming the shield layer so that one
side of the shield layer formed on the second insulating layer
includes a plurality of through holes.

[0015] The method may further include forming a third
insulating layer covering an edge portion of the plurality of
pixel electrodes to expose a center portion of the plurality of
pixel electrodes on the plurality of pixel electrodes between
the forming of the plurality of pixel electrodes and the form-
ing of the intermediate layer. The method may further include
forming an opposite electrode corresponding to the plurality
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of pixel electrodes after forming the intermediate layer. In
addition, the forming of the opposite electrode may include
forming the opposite electrode so as to contact an exposed
portion of the plurality of areas of the shield layer by the third
insulating layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Features will become apparent to those of ordinary
skill in the art by describing in detail exemplary embodiments
with reference to the attached drawings in which:

[0017] FIG. 1 illustrates a cross-sectional view of an
organic light-emitting display apparatus according to an
exemplary embodiment of the present disclosure; and
[0018] FIGS. 2 to 4 illustrate cross-sectional views of
stages ina method of manufacturing an organic light-emitting
display apparatus according to an exemplary embodiment of
the present disclosure.

DETAILED DESCRIPTION

[0019] Example embodiments will now be described more
fully hereinafter with reference to the accompanying draw-
ings; however, they may be embodied in different forms and
should not be construed as limited to the embodiments set
forth herein. In the drawing figures, the dimensions of layers
and regions may be exaggerated for clarity of illustration. In
other words, since sizes and thicknesses of components in the
drawings are arbitrarily illustrated for convenience of expla-
nation, the following embodiments are not limited thereto. It
will also be understood that when a layer or element is
referred to as being “on” another layer or substrate, it can be
directly on the other layer or substrate, or intervening layers
may also be present. Further, it will be understood that when
a layer is referred to as being “under” another layer, it can be
directly under, and one or more intervening layers may also
be present. In addition, it will also be understood that when a
layer is referred to as being “between” two layers, it can be the
only layer between the two layers, or one or more intervening
layers may also be present. It will be understood that when a
layer, region, or component is referred to as being “formed
on,” another layer, region, or component, it can be directly or
indirectly formed on the other layer, region, or component.
That is, for example, intervening layers, regions, or compo-
nents may be present.

[0020] Reference will now be made in detail to embodi-
ments, examples of which are illustrated in the accompanying
drawings, wherein like reference numerals refer to the like
elements throughout. In this regard, the present embodiments
may have different forms and should not be construed as
being limited to the descriptions set forth herein. Accord-
ingly, the embodiments are described herein, by referring to
the figures, to explain aspects of the present description. As
used herein, the term “and/or” includes any and all combina-
tions of one or more of the associated listed items. Expres-
sions such as “at least one of,” when preceding a list of
elements, modify the entire list of elements and do not modify
the individual elements of the list. In the following examples,
the x-axis, the y-axis and the z-axis are not limited to three
axes of the rectangular coordinate system, and may be inter-
preted in a broader sense. For example, the x-axis, the y-axis,
and the z-axis may be perpendicular to one another, or may
represent different directions that are not perpendicular to one
another.
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[0021] FIG. 1 illustrates a cross-sectional view of an
organic light-emitting display apparatus according to an
exemplary embodiment of the present disclosure. As illus-
trated in FIG. 1, an organic light-emitting display apparatus
according to the present disclosure includes a substrate 100, a
plurality of first thin film transistors TFT1, a plurality of
second thin film transistors TFT2 disposed on the substrate
100, and a shield layer 140 including through holes 140a
disposed above the plurality of second thin film transistors
TFT2. The substrate 100 includes a display area DA and a
peripheral area PA surrounding the display area DA. The
substrate 100 may be formed by using various materials such
as a glass material, a metal material, a plastic material, or the
like. The display area DA is a region for disposing organic
light-emitting devices 200, and the peripheral area PA sur-
rounding the display area DA is a dead space not displaying
an image. A driving unit applying electrical signals to the
display area DA may be positioned in the peripheral area PA.
[0022] In the display area DA of the substrate 100, a plu-
rality of first thin film transistors TFT1 are disposed. In addi-
tion to the plurality of first thin film transistors TFT1, the
organic light-emitting devices 200 electrically connected to
the plurality of first thin film transistors TFT1 may be also
disposed in the display area DA. That is, a plurality of the
organic light-emitting devices 200, for example, of organic
light-emitting diodes, is disposed in the display area DA. The
electrical connection of the organic light-emitting devices
200 and the plurality of thin film transistors may be under-
stood as the electrical connection of the plurality of pixel
electrodes 210 and the plurality of first thin film transistors
TFT1. In the peripheral area PA surrounding the display area
DA, the second thin film transistors TFT2 may be disposed.
The second thin film transistors TFT2 may be a portion of the
driving unit controlling electrical signals applied to the dis-
play area DA.

[0023] The first thin film transistor TFT1 and/or the second
thin film transistor TFT2 includes a semiconductor layer 103
including amorphous silicon, polycrystalline silicon, or an
organic semiconductor material, a gate electrode 105, and
source/drain electrodes 107. On the substrate 100, a buffer
layer 102 formed by using silicon oxide, silicon nitride, orthe
like may be disposed to planarize the surface of the substrate
100 or to prevent penetration of impurities into the semicon-
ductor layer 103. The semiconductor layer 103 may be posi-
tioned on the buffer layer 102.

[0024] On the semiconductor layer 103, the gate electrode
105 may be disposed. According to applied signals to the gate
electrode 105, the source/drain electrodes 107 may make an
electrical communication. The gate electrode 105 may be
formed as a single layer or a multi-layer by using at least one
material from among, for example, aluminum (Al), platinum
(Pt), palladium (Pd), silver (Ag), magnesium (Mg), gold
(Au), nickel (Ni), neodymium (Nd), iridium (Ir), chromium
(Cr), lithium (L), caleium (Ca), molybdenum (Mo), titanium
(T1), tungsten (W), and copper (Cu), considering adhesive-
ness with an adjacent layer, a surface planarization degree of
alayer to be stacked, and processability. To confirm the insu-
lating properties between the semiconductor layer 103 and
the gate electrode 105, a gate insulating layer 104 formed by
using silicon oxide and/or silicon nitride may be disposed
between the semiconductor layer 103 and the gate electrode
105.

[0025] On the gate electrode 105, an interlayer insulating
layer 106 may be provided. The interlayer insulating layer
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106 may be formed as a single layer or a multi-layer by using
silicon oxide or silicon nitride. On the interlayer insulating
layer 106, the source/drain electrodes 107 may be disposed.
The source/drain electrodes 107 may be electrically con-
nected to the semiconductor layer 103, respectively through
contact holes formed in the interlayer insulating layer 106 and
the gate insulating layer 104. The source/drain electrode 107
may be formed as a single layer or a multi-layer by using at
least one material from among, for example, aluminum (Al),
platinum (Pt), palladium (Pd), silver (Ag), magnesium (Mg),
gold (Au), nickel (Ni), neodymium (Nd), iridium (Ir), chro-
mium (Cr), lithium (Li), calcium (Ca), molybdenum (Mo),
titanium (Ti), tungsten (W), and copper (Cu), considering
conductivity, and the like.

[0026] To passivate the first thin film transistor TFT1 and/or
the second thin film transistor TFT2, a first insulating layer
110, which is a passivation layer covering the first thin film
transistor TFT1 and/or the second thin film transistor TFT2,
may be disposed. The first insulating layer 110 may be
formed by using an inorganic material such as, for example,
silicon oxide, silicon nitride, or silicon oxynitride. In FIG. 1,
although the first insulating layer 110 is illustrated as a single
layer structure, it may have various modifications including a
multi-layer structure.

[0027] On the first insulating layer 110, a second insulating
layer 112 may be disposed as occasion demands. In this case,
the second insulating layer 112 may be a planarization layer
or a passivation layer. When the organic light-emitting device
200 1s disposed above the first thin film transistor TFT1 as
illustrated in FIG. 1, the second insulating layer 112 may be
disposed as the planarization layer for planarizing the upper
surface of the first insulating layer 110 covering the first thin
film transistor TFT1. The second insulating layer 112 may be
formed by using, for example, an acryl-based organic mate-
rial or benzocyclobutene (BCB). In FIG. 1, although the
second insulating layer 112 is illustrated as a single layer, it
may have various modifications including a multi-layer.
[0028] In the display area DA of the substrate 100, the
organic light-emitting device 200 including a pixel electrode
210, an opposite electrode 230, and an intermediate layer 200
disposed therebetween and including a light-emitting layer, is
provided. In the first insulating layer 110 and the second
insulating layer 112, an opening portion exposing at least one
of the source/drain electrodes 107 of the first thin film tran-
sistor TFT1 may be formed. The pixel electrode 210 making
an electrical connection with the first thin film transistor
TFT1 by contacting at least one of the source/drain electrodes
107 through the opening portion, may be disposed on the
second insulating layer 112. The pixel electrode 210 may be
formed as a (semi)transparent type electrode or a reflection
type electrode. The (semi)transparent type electrode may be
formed by using, for example, ITO, IZO. ZnO, In,0;, IGO or
AZ0. The reflection type electrode may include a reflection
layer formed by using Ag, Mg, Al, Pt, Pd, Au, Ni, Nd, Ir, Cr
and a compound thereof, and a layer formed by using 1TO,
170, 7nO, In, O, IGO and/or AZO. The present disclosure is
not limited thereto. In addition, the structure of the pixel
electrode 210 may have various modifications such as a single
layer structure and a multi-layer structure.

[0029] A third insulating layer 120 may be disposed on the
second insulating layer 112. The third insulating layer 120
may be a pixel defining layer including opening portions
corresponding to each sub-pixel, covering edge portions of
the plurality of pixel electrodes 210 and exposing at least a
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center portion thereof for defining a pixel. As illustrated in
FIG. 1, generation of an arc at an end portion of the pixel
electrode 210 may be prevented by the third insulating layer
120 by increasing the distance between the end portion of the
pixel electrode 210 and the opposite electrode 230 above the
pixel electrode 210. The third insulating layer 210 may be
formed by using an organic material such as polyimide. The
third insulating layer 120 may be accepted as the pixel defin-
ing layer, defines a pixel region, and may be disposed in the
display area DA ofthe substrate. As illustrated in the drawing,
the third insulating layer 120 may be enlarged to the periph-
eral area PA surrounding the display area DA of the substrate.
[0030] The intermediate layer 220 of the organic light-
emitting device 200 may include a low molecular weight
material and/or a high molecular weight material. When the
intermediate layer 220 includes the low molecular weight
material, a hole injection layer (HIL), a hole transport layer
(HTL), an emission layer (EML), an electron transport layer
(ETL), an electron injection layer (EIL), and the like may be
formed as a single layer or as a complex layer by stacking
thereof. Applicable organic material may include various
materials such as copper phthalocyanine (CuPc), N,N'-di
(naphthalene-1-y1)-N,N'-diphenyl-benzidine (NPB), tris-8-
hydroxyquinoline aluminum (Alq3), and the like. The inter-
mediate layer 220 may be formed by, for example, a vacuum
deposition method or the like.

[0031] When the high molecular weight material is used,
the intermediate layer 220 may have a structure including the
HTL and the EML. In this case, the HTL may be formed by
using poly(3,4-ethylenedioxythiophene)-poly(styrene-
sulfonate) (PEDOT), and the EML may be formed by using
the high molecular weight material such as poly-phenylenevi-
nylene (PPV) and polyfluorene, for example, by a screen
printing method, an inkjet printing method, a laser induced
thermal imaging (LITI) method, or the like. The structure of
the intermediate layer 220 is not limited thereto, and the
intermediate layer 220 may have a different structure.
[0032] The opposite electrode 230 may be disposed on the
entire upper surface of the display area DA and the peripheral
area PA surrounding the display area DA. The opposite elec-
trode 230 may be disposed to cover, for example, the entire
upper surface of the display area DA and the peripheral area
PA surrounding the display area DA as illustrated in FIG. 1.
The opposite electrode 230 may be formed as one body with
respect to the plurality of organic light-emitting devices 200
to correspond to the plurality of pixel electrodes 210.

[0033] The opposite electrode 230 may be formed as a
(semi)transparent-type electrode or a reflection-type elec-
trode. When the opposite electrode 230 is formed as the
(semi)transparent-type electrode, the opposite electrode 230
may include a layer formed by using a metal having a low
work function such as Li, Ca, LiF/Ca, LiF/Al, Al, Ag, Mg,
and/or a compound thereof, and/or a (semi)transparent and
conductive layer of ITO, IZO, ZnO or In,O;. When the oppo-
site electrode 230 is formed as the reflection-type electrode, a
layer formed by using Li, Ca, LiF/Ca, LiF/Al, Al, Ag, Mg,
and/or a compound thereof may be included. The constitution
and the material of the opposite electrode 230 are not limited
thereto, and various modifications may be made without devi-
ating from the present disclosure.

[0034] As illustrated in FIG. 1, an electrode power supply
line 130 may be disposed on the interlayer insulating layer
106. The electrode power supply line 130 may be positioned
in the peripheral area PA surrounding the display area DA of
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the substrate 100, and may be positioned at the same layer as
one of the electrodes included in the plurality of thin film
transistors TFT1 and TFT2. For example, the electrode power
supply line 130 may be positioned at the same layer as the
source/drain electrodes 107 among the electrodes included in
the plurality of thin film transistors TEFT1 and TFT2. In this
case, the electrode power supply line 130 may be formed by
using the same material as the source/drain electrodes 107 at
the same time in the manufacturing process of the source/
drain electrodes 107.

[0035] The shield layer 140 may be positioned in the
peripheral area PA surrounding the display area DA. A first
side 1405 (see F1IG. 3) of the shield layer 140 may be disposed
on, for example, directly on, the second insulating layer 112.
The shield layer 140 may function to passivate the driving
unit from static electricity.

[0036] The first insulating layer 110 and the second insu-
lating layer 112 may be further disposed between the plurality
of thin film transistors TFT1 and TFT2, and the pixel elec-
trode 210, and the first insulating layer 110, and the second
insulating layer 112 may be disposed to cover at least a
portion of the edge portion of the electrode power supply line
130. In this case, the first side 1405 of the shield layer 140 may
be disposed on the second insulating layer 112. In the first
side 1405 of the shield layer 140 disposed on the second
insulating layer 112, a plurality of through holes 140a may be
formed. Out-gassing from an organic layer under the pixel
electrode 210 may be provided through the plurality of
through holes 140a, when an anode shield structure such as
the shield layer 140 is applied. However, when a portion of the
plurality of through holes 140a is positioned above, for
example, to overlap, the second thin film transistors TFT2, the
driving unit might not be passivated from static electricity.
[0037] In an exemplary embodiment of the present disclo-
sure, the shield layer 140 is positioned above the second thin
film transistors TFT2, is extended to an edge portion of the
substrate 100 (in an x-axis direction), and includes a plurality
of the through holes 140q, for example, only, in a portion that
does not overlap with the second thin film transistors TFT2.
Thus, as the plurality of through holes 140a of the shield layer
140 does not overlap the second thin film transistors TF12,
out-gassing of the organic layer may be provided through this
structure, and the passivation of the driving unit from the
static electricity may be achieved.

[0038] On the first thin film transistors TFT1, a plurality of
the pixel electrodes 210 may be disposed, and the shield layer
140 may be disposed, for example, directly, on the same layer
as the pixel electrodes 210. The shield layer 140 may be
considered to be formed simultaneously while forming the
pixel electrode 210, and the shield layer 140 may be consid-
ered to include the same material as the pixel electrode 210.
[0039] The shield layer 140 may be positioned above the
second thin film transistors TFT2 and extend to the edge
portion of the substrate 100 (in an x-axis direction). The first
side 1406 of the shield layer 140 may contact the opposite
electrode 230, and a second side 140¢ (see FIG. 3) of the
shield layer 140 may contact the electrode power supply line
130. The contacting portion with the opposite electrode 230
among the first side 1405 of the shield layer 140 may be a
portion of the shield layer 140 exposed by the third insulating
layer 120. The third insulating layer 120 disposed in the
peripheral area PA surrounding the display area DA may be
disposed on the through holes 1404 of the shield layer 140 and
may include a plurality of opening portions 120a covering,
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for example, overlapping, the edge portions of a plurality of
areas, for example, discrete portions of the shield layer 140
defining the through holes 140a therebetween, of the shield
layer 140 and exposing the center portions of the areas. The
opposite electrode 230 may contact a plurality of the areas of
the shield layer 140 through the plurality of opening portions
120a included in the third insulating layer 120 disposed onthe
plurality of through holes 140a of the shield layer 140.
[0040] When the shield layer 140 having an anode shield
structure for passivating the driving unit from the static elec-
tricity is provided in the organic light-emitting display appa-
ratus, the through holes 140a for preventing out-gassing
defects of the underlying organic layer may be formed. When
through holes are formed above and overlapping the second
thin film transistor TFT2, the passivation of the driving unit
from the static electricity may be weak. Thus, in the organic
light-emitting display apparatus according to an exemplary
embodiment of the present disclosure, the driving unit may be
passivated from the static electricity by excluding the through
holes 140a above the second thin film transistors TFT2, that
is, excluding through holes 140q that may overlap with the
TFT2. The shield layer 140 may be included in the peripheral
area and/or excluded from the display area. For example, the
shield layer 140 may be situated so that it does not extend
from the peripheral area into the display area.

[0041] FIGS. 2 to 4 illustrate cross-sectional views of a
method of manufacturing an organic light-emitting display
apparatus according to an exemplary embodiment of the
present disclosure. Referring to FIG. 2, the substrate 100
including the display area DA and the peripheral area PA
surrounding the display area DA is prepared, and the plurality
of first thin film transistors TFT1 in the display area DA and
the plurality of second thin film transistors TFT2 in the
peripheral area surrounding the display area DA are formed.
[0042] The forming step of the plurality of thin film tran-
sistors TFT1 and TFT2 may include forming a buffer layer
102 on the substrate 100 and patterning a semiconductor layer
103 on the buffer layer 102. After patterning the semiconduc-
tor layer 103, the gate insulating layer 104 may be stacked on
the semiconductor layer 103, and the gate electrode 105 may
be patterned on the gate insulating layer 104. On the gate
insulating layer 104, source/drain electrodes 107 electrically
connected to the semiconductor layer 103 may be patterned.
When forming the plurality of thin film transistors TFT1 and
TFT2, the electrode power supply line 130 may be formed in
the same layer as one of the electrodes included in the plural-
ity of thin film transistors TFT1 and TFT2 at the same time.
As illustrated in the drawing, the electrode power supply line
130 may be formed at the same layer as the source/drain
electrodes 107 of the plurality of thin film transistors TFT1
and TFT2. However, the present disclosure is not limited
thereto.

[0043] Referring to FIG. 3, the first insulating layer 110 and
the second insulating layer 112 may be stacked on the plural-
ity of thin film transistors TFT1 and TFT2. The first insulating
layer 110 may be understood as a passivation layer passivat-
ing the plurality of thin film transistors TFT1 and TFT2. The
second insulating layer 112 may be understood as a passiva-
tion layer passivating the plurality of thin film transistors
TFT1 and TFT2 or a planarization layer planarizing the upper
surface of the second insulating layer 112. On the second
insulating layer 112, the plurality of pixel electrodes 210
electrically connected to one of the source/drain electrodes
107 of the first thin film transistor TFT1 may be formed. In
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this case, the plurality of pixel electrodes 210 may be formed
on the first thin film transistor TFT1 in the display area DA.
[0044] While forming the pixel electrodes 210 in the dis-
play area DA, the shield layer 140 may be formed above the
second thin film transistors TFT2 disposed in the peripheral
area PA surrounding the display area DA. The shield layer
140 is formed to passivate the driving unit of the organic
light-emitting display apparatus from static electricity. The
shield layer 140 may be understood as an anode shield struc-
ture. The shield layer 140 may be extended to the edge portion
of the substrate 100 above the second thin film transistor
TFT2. The first side 1405 of the shield layer 140 may contact
the opposite electrode 230, and the second side of the shield
layer 140 may contact the electrode power supply line 130.
[0045] The first side 1405 of the shield layer 140 may be
formed above the second insulating layer 112, and the first
side 1406 of the shield layer 140 formed on the second insu-
lating layer 112 may include the plurality of through holes
140q. The out-gassing from an organic layer under the pixel
electrode 210 may be provided through the presence of the
plurality of through holes 1404, when applying an anode
shield structure such as the shield layer 140. When some of
the plurality of through holes 140a are positioned above the
second thin film transistors TFT2, the driving unit might not
be passivated from the static electricity. In a method of manu-
facturing an organic light-emitting display apparatus accord-
ing to an exemplary embodiment of the present disclosure,
the plurality of through holes 140a do not have to overlap the
second thin film transistors TFT2. In the above structure, the
out-gassing of the organic layer may be performed, and the
driving unit may be passivated from the static electricity.
[0046] As illustrated in FIG. 4, after forming the pixel
electrodes 210 and the shield layer 140 on the second insu-
lating layer 112, the third insulating layer 120 may be formed
on the pixel electrode 210 and the shield layer 140. The third
insulating layer 120 formed on the pixel electrode 210 func-
tions as a pixel defining layer. The third insulating layer 120,
which is the pixel defining layer, may be formed to cover edge
portions of the pixel electrodes 210 to expose center portions
of the plurality of pixel electrodes 210. The third insulating
layer 120 may be also formed on the shield layer 140. The
shield layer 140 may be formed to cover the plurality of
through holes 140q as illustrated in FIG. 4. In this case, the
third insulating layer 120 may be formed to expose the plu-
rality of areas of the shield layer 140.

[0047] After forming the third insulating layer 120 on the
pixel electrode 210 and the shield layer 140, an intermediate
layer 220 including an EML may be formed on the pixel
electrode 210. After forming the intermediate layer 220, the
opposite electrode 230 corresponding to the plurality of pixel
electrodes 210 may be further formed. In this case, the struc-
ture thus obtained may be the same as the structure in FIG. 1.
For example, the opposite electrode 230 may be formed on
the entire surface of the third insulating layer 120 as illus-
trated in FIG. 1. In this case, the opposite electrode 230 may
be formed to contact a portion exposed by the third insulating
layer 120 among the plurality of areas of the shield layer 140.
[0048] Inamethod of manufacturing an organic light-emit-
ting display apparatus, through holes 140a for preventing
out-gassing defects of an underlying organic layer may be
provided, for example, when the shield layer 140 having an
anode shield structure is formed to passivate a driving unit
from static electricity. When, for example, through holes are
present above and overlapping the second thin film transistors
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TFT2, the passivation of the driving unit from the static elec-
tricity may be weak. Therefore, in a method of manufacturing
an organic light-emitting display apparatus, the through holes
1404 may be formed in a non-overlapping relationship with
the second thin film transistors TFT2, thereby facilitating the
out-gassing and the passivation of the driving unit of the
organic light-emitting display apparatus from the static elec-
tricity.

[0049] By way of summation and review, because static
electricity may be generated in a driving unit of an organic
light-emitting display apparatus, a shield layer may be dis-
posed on the driving unit to prevent such generation. How-
ever, gas generated from underlying layers may not be
exhausted out due to the presence of a conventional shield
layer. In contrast, an organic light-emitting display apparatus,
by which out-gassing is enabled, and damage to a driving unit
due to static electricity of an organic light-emitting display
panel is prevented, is provided herein. A method of manufac-
turing the same is also provided herein.

[0050] While one or more embodiments of the present dis-
closure have been described with reference to the figures, it
will be understood by those of ordinary skill in the art that
various changes in form and details may be made therein
without departing from the spirit and scope of the present
disclosure as defined by the following claims. Example
embodiments have been disclosed herein, and although spe-
cific terms are employed, they are used and are to be inter-
preted in a generic and descriptive sense only and not for
purpose of limitation. In some instances, as would be appar-
ent to one of ordinary skill in the art as of the filing of the
present application, features, characteristics, and/or elements
described in connection with a particular embodiment may be
used singly or in combination with features, characteristics,
and/or elements described in connection with other embodi-
ments unless otherwise specifically indicated. Accordingly, it
will be understood by those of skill in the art that various
changes in form and details may be made without departing
from the spirit and scope of the present disclosure as set forth
in the following claims.

1. An organic light-emitting display apparatus, compris-
ing:

a substrate including a display area and a peripheral area

surrounding the display area;

a plurality of first thin film transistors (TFTs) disposed in
the display area of the substrate, and a plurality of sec-
ond TFTs disposed in the peripheral area of the sub-
strate;

an intermediate layer disposed between a plurality of pixel
electrodes and an opposite electrode, the plurality of
pixel electrodes electrically connected to the plurality of
first TFTs, the opposite electrode facing the plurality of
pixel electrodes, the intermediate layer including an
emission layer;

an electrode power supply line positioned in the peripheral
area of the substrate; and

ashield layer positioned above the second TFTs, the shield
layer including a plurality of through holes,

wherein a first side of the shield layer contacts the opposite
electrode, and a second side of the shield layer contacts
the electrode power supply line.

2. The organic light-emitting display apparatus as claimed
in claim 1, further comprising a plurality of pixel electrodes
disposed on the plurality of first TFTs, the shield layer being
disposed on a same layer as the plurality of pixel electrodes.
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3. The organic light-emitting display apparatus as claimed
in claim 2, wherein the shield layer includes a same material
as the pixel electrode.

4. The organic light-emitting display apparatus as claimed
in claim 1, further comprising;

aplurality of light-emitting devices including a plurality of

pixel electrodes electrically connected to the plurality of
first TFTs, an opposite electrode facing the plurality of
pixel electrodes, and an intermediate layer disposed
between the plurality of pixel electrodes and the oppo-
site electrodes and including an emission layer; and

an electrode power supply line positioned in the peripheral

area of the substrate,

wherein a first side of the shield layer contacts the opposite

electrode, and a second side of the shield layer contacts
the electrode power supply line.

5. The organic light-emitting display apparatus as claimed
in claim 4, further comprising a second insulating layer
between the plurality of first TFTs and the plurality of second
TFTs with the pixel electrode, wherein the second insulating
layer is disposed to expose the electrode power supply line,
and the first side of the shield layer is disposed on the second
insulating layer.

6. The organic light-emitting display apparatus as claimed
in claim 5, wherein the plurality of through holes of the shield
layer are positioned in the second insulating layer.

7. The organic light-emitting display apparatus as claimed
in claim 4, further comprising a third insulating layer cover-
ing an edge portion of the plurality of pixel electrodes to
expose a center portion of the plurality of pixel electrodes and
covering at least a portion of the shield layer on the second
insulating layer, the third insulating layer including a plural-
ity of opening portions exposing a plurality of areas of the
shield layer positioned on the second insulating layer.

8. The organic light-emitting display apparatus as claimed
in claim 7, wherein the opposite electrode contacts the plu-
rality of areas of the shield layer through the plurality of
opening portions of the third insulating layer.

9. The organic light-emitting display apparatus as claimed
in claim 1, wherein the shield layer does not extend into the
peripheral area.

10. A method of manufacturing an organic light-emitting
display apparatus, the method comprising:

preparing a substrate including a display area and a periph-

eral area surrounding the display area;
forming a plurality of first thin film transistors (TFTs) in
the display area of the substrate, and a plurality of sec-
ond TFTs in the peripheral area of the substrate; and

forming a shield layer above the second TFTs and extended
to an edge portion of the substrate, the shield layer
having a plurality of through holes in a portion that does
not overlap with the second TFTs.

11. The method of manufacturing an organic light-emitting
display apparatus as claimed in claim 10, wherein the forming
of the shield layer includes forming a plurality of pixel elec-
trodes for electrical connections with the plurality of first
TFTs and the shield layer.

12. The method of manufacturing an organic light-emitting
display apparatus as claimed in claim 10, wherein the forming
of the plurality of first TFTs and the plurality of second TFTs
includes forming the plurality of first TFTs and the plurality
of second TFTs, and an electrode power supply line in a same
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layer as one among electrodes included in the plurality of first
TFTs and the plurality of second TFTs.

13. The method of manufacturing an organic light-emitting
display apparatus as claimed in claim 12, wherein the forming
of the shield layer includes forming the shield layer in which
a first side of the shield layer contacts an opposite electrode,
and a second side of the shield layer contacts the electrode
power supply line.

14. The method of manufacturing an organic light-emitting
display apparatus as claimed in claim 12, further comprising
forming a second insulating layer covering the plurality of
first TFTs and the plurality of second TFTs, between the
forming of the plurality of first TFTs and the plurality of
second TFTs, and the forming of the plurality of pixel elec-
trodes, wherein the forming of the shield layer includes form-
ing a first side of the shield layer on the second insulating
layer.

15. The method of manufacturing an organic light-emitting
display apparatus as claimed in claim 14, wherein the forming
the shield layer includes forming the shield layer so that the
first side of the shield layer formed on the second insulating
layer includes a plurality of through holes.

16. The method of manufacturing an organic light-emitting
display apparatus as claimed in claim 12, further comprising
forming a third insulating layer covering an edge portion of
the plurality of pixel electrodes to expose a center portion of
the plurality of pixel electrodes on the plurality of pixel elec-
trodes between the forming of the plurality of pixel electrodes
and the forming of the intermediate layer.

17. The method of manufacturing an organic light-emitting
display apparatus as claimed in claim 16, further comprising
forming an opposite electrode corresponding to the plurality
of pixel electrodes, after forming the intermediate layer,
wherein the forming of the opposite electrode includes form-
ing the opposite electrode so as to contact an exposed portion
of the plurality of areas of the shield layer by the third insu-
lating layer.

18. The method of manufacturing an organic light-emitting
display apparatus as claimed in claim 10, wherein the shield
layer does not extend into the peripheral area.

19. An organic light-emitting display apparatus, compris-
ing:

preparing a substrate including a display area and a periph-

eral area surrounding the display area;

forming a plurality of first thin film transistors (TFTs) in

the display area of the substrate, and a plurality of sec-
ond TFTs disposed in the peripheral area of the sub-
strate;

forming an intermediate layer between a plurality of pixel

electrodes and an opposite electrode, the plurality of
pixel electrodes electrically connected to the plurality of
first TFTs, the opposite electrode facing the plurality of
pixel electrodes, the intermediate layer including an
emission layer;

forming an electrode power supply line in the peripheral

area of the substrate; and

forming a shield layer above the second TFTs, the shield

layer including a plurality of through holes,

wherein a first side of the shield layer contacts the opposite

electrode, and a second side of the shield layer contacts
the electrode power supply line.
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