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(57) ABSTRACT

An organic light emitting diode (OLED) display with elec-
trostatic discharges protection is disclosed. One inventive
aspect includes a substrate including a pixel area and a periph-
eral area, an organic light emitting diode (OLED) formed at
the pixel area, a driving circuit formed at the peripheral area,
ashield layer formed with the same layer as the first electrode,
and a first shield voltage line connected to the shield layer.
The first shield voltage line transmits a shield voltage to the
shieldlayer. The shield layer includes a plurality of sub-shield
layers and covers the driving circuit to prevent an external
electrostatic discharge.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2013-0052586 filed in the
Korean Intellectual Property Office onMay 9, 2013, the entire
contents of which are incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The disclosed technology relates to an organic light
emitting diode (OLED) display, and more specifically to
devices, systems, and methods related to the organic light
emitting diode (OLED) display. More particularly, the dis-
closed technology relates to an organic light emitting diode
display with electrostatic discharges protection.

[0004] 2. Description of the Related Technology

[0005] An organic light emitting diode (OLED) display
includes a substrate providing a pixel area, a peripheral area
and a thin film encapsulation (TFE) layer encapsulating the
substrate of the OLED display by alternately depositing an
organic layer and an inorganic layer for encapsulation.

[0006] Inthe pixel area, OLEDs connected between a scan
line and a data line in a matrix type are formed to include at
least one pixel. The OLED includes an anode, a cathode, and
an organic emission layer formed between the anode and the
cathode. The peripheral area of OLED display includes a scan
end, a data end, a power supply line for operation of the
organic light emitting diode (OLED), a scan driver and a data
driver. The scanend and the data end extend from the scan line
and the data line. The scan driver and the data driver include
a driving circuit converting the signals provided from the
outside into the scan end and the data end of a scan signal and
a data signal to select each pixel. The scan driver and the data
driver is formed in a manufacturing process of the organic
light emitting diode (OLED) or is manufactured into an addi-
tional integrated circuit chip (driver chip) and is mounted to
the substrate.

[0007] In the organic light emitting diode (OLED) display,
since the substrate is formed ofa glass, electrostatic discharge
(ESD) is frequently generated in the manufacturing process
or usage. More particularly, because the driving circuit is
formed at the peripheral area, the electrostatic discharge can
easily flow in. Such that, the semiconductor layer and the gate
insulating layer of the driving circuit can be damaged and
erroneous operation or damage can be generated by a short
between the gate electrode and the data line.

[0008] To protect the driving circuit from an electrostatic
discharge, a shield layer is formed of the same material as an
anode of the driving circuit is developed. The shield layer is
connected to a common power source or a ground power
source through a power supply line. However, because the
shield layer is formed on the protective layer, the shield layer
is easily expanded or contracted by heat. This stress can be
transmitted to the thin film encapsulation layer such that the
thin film encapsulation layer is easily damaged.

[0009] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the disclosed technology and therefore it
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may contain information that does not form the prior art that
is already known in this country to a petson of ordinary skill
in the art.

SUMMARY OF CERTAIN INVENTIVE ASPECTS

[0010] The disclosed technology relates to an organic light
emitting diode (OLED) display that prevents damage to a thin
film encapsulation layer from heat expansion and contraction
of a shield layer.

[0011] An organic light emitting diode (OLED) display
according to an exemplary embodiment of the disclosed tech-
nology includes: a substrate including a pixel area and a
peripheral area, an organic light emitting diode (OLED)
formed at the pixel area, a driving circuit formed at the periph-
eral area and driving the organic light emitting diode (OLED),
a shield layer formed with the same layer as a first electrode,
and a first shield voltage line connected to the shield layer and
transmitting a shield voltage to the shield layer. The periph-
eral area encloses the pixel area. The organic light emitting
diode (OLED) includes a first electrode, an organic emission
layer, and a second electrode. The shield layer includes a
plurality of sub-shield layers and covers the driving circuit to
prevent an external electrostatic discharge.

[0012] Inanother exemplary implementation of the organic
light emitting diode (OLED) display, the first shield voltage
line may be connected to one end of each of the plurality of
sub-shield layers.

[0013] Inanother exemplary implementation of the organic
light emitting diode (OLED) display, a second shield voltage
line is connected to the other end of the each of the plurality
of sub-shield layers.

[0014] Inanother exemplary implementation of the organic
light emitting diode (OLED) display, the first shield voltage
line is formed on an edge of the peripheral area and has a
guard ring shape.

[0015] Inanother exemplary implementation of the organic
light emitting diode (OLED) display, a surrounding semicon-
ductor layer formed at the peripheral area on the substrate, a
gate insulating layer formed on the surrounding semiconduc-
tor layer, a surrounding gate electrode formed on the gate
insulating layer, an interlayer insulating layer formed on the
surrounding gate electrode, a surrounding source electrode
and a surrounding drain electrode formed on the interlayer
insulating layer , a first shield voltage line formed on the
interlayer insulating layer, and a protective layer. The sur-
rounding source electrode and the surrounding drain elec-
trode are connected to the surrounding semiconductor layer
through a contact hole formed at the interlayer insulating
layer. The protective layer covers the surrounding source
electrode, the surrounding drain electrode and the first shield
voltage line. The shield layer and the first electrode are
formed on the protective layer.

[0016] Inanother exemplary implementation of the organic
light emitting diode (OLED) display, a second shield voltage
line is formed on the interlayer insulating layer.

[0017] Inanother exemplary implementation of the organic
light emitting diode (OLED) display, the first shield voltage
line and the second shield voltage line are connected to a
common power source or a ground power source.

[0018] Inanother exemplary implementation of the organic
light emitting diode (OLED) display, the organic light emit-
ting diode (OLED) display according to an exemplary
embodiment, the shield layer is divided into a plurality of
sub-shield layers such that the stress by the heat expansion
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and contraction of the shield layer is reduced. Therefore, a
crack of the thin film encapsulation layer is prevented.

[0019] Inanother exemplary implementation of the organic
light emitting diode (OLED) display, by forming the first
shield voltage line and the second shield voltage line con-
nected to both ends of the shield layer, the stress by the heat
expansion and contraction of the shield layer is reduced.
Therefore, a crack of the thin film encapsulation layer is
prevented.

[0020] Inanother exemplary implementation of the organic
light emitting diode (OLED) display, the second shield volt-
age line connects to the other end of the each of the plurality
of sub-shield layers through at least one contact hole formed
in the protective layer.

[0021] Inanother exemplary implementation of the organic
light emitting diode (OLED) display, the protective layer
further includes at least one via hole exposing a predeter-
mined portion of the surrounding source electrode, the sur-
rounding drain electrode and the first shield voltage line.

[0022] Inanother exemplary implementation of the organic
light emitting diode (OLED) display, the shield layer further
comptises a plurality of holes.

[0023] Inanother exemplary implementation of the organic
light emitting diode (OLED) display, a buffer layer is formed
on at least one of the pixel area and the peripheral area.

[0024] Inanother exemplary implementation of the organic
light emitting diode (OLED) display, a pixel definition layer
is formed on the pixel area and the pixel definition layer
includes an opening exposing a portion of the first electrode.

[0025] Inanother exemplary implementation of the organic
light emitting diode (OLED) display, the shield layer is
formed of a material same as an anode of the driving circuit.

[0026] Inanother exemplary implementation of the organic
light emitting diode (OLED) display, the first electrode fur-
ther includes at least one of a red first electrode, a green first
electrode and a blue first electrode.

[0027] Inanother exemplary implementation of the organic
light emitting diode (OLED) display, at least one driving thin
film transistor is formed in the pixel area. The at least one
driving thin film transistor further comprises a pixel semicon-
ductor layer, a pixel source electrode, a pixel drain electrode
connected to a source region and a drain region and a pixel
gate electrode formed on a channel region. The pixel source
electrode includes the source region, the drain region and the
channel region. The pixel gate electrode is insulted from the
pixel semiconductor layer.

[0028] Inanother exemplary implementation of the organic
light emitting diode (OLED) display, the pixel gate electrode
is insulted from the pixel semiconductor layer by a gate
insulating layer formed in the peripheral area.

[0029] An organic light emitting diode (OLED) display
according to an exemplary embodiment of the disclosed tech-
nology includes: a substrate including a pixel area and a
peripheral area, an organic light emitting diode (OLED)
formed at the pixel area, a driving circuit formed at the periph-
eral areaand driving the organic light emitting diode (OLED),
a shield layer formed with the same layer as a first electrode,
and a first shield voltage line connected to the shield layer and
transmitting a shield voltage to the shield layer. The periph-
eral area encloses the pixel area. The organic light emitting
diode (OLED) includes a first electrode, an organic emission
layer, and a second electrode. The shield layer includes a
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plurality of sub-shield layers and a plurality of holes. The
shield layer covers the driving circuit to prevent an external
electrostatic discharge.

[0030] Inanother exemplary implementation of the organic
light emitting diode (OLED) display, the shield layer is
formed of a material same as an anode of the driving circuit.
[0031] Inanother exemplary implementation of the organic
light emitting diode (OLED) display, at least one driving thin
film transistor is formed in the pixel area. The at least one
driving thin film transistor further comprises a pixel semicon-
ductor layer, a pixel source electrode, a pixel drain electrode
connected to a source region and a drain region and a pixel
gate electrode formed on a channel region. The pixel source
electrode includes the source region, the drain region and the
channel region. The pixel gate electrode is insulted from the
pixel semiconductor layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] FIG. 1 is a top plan view of a pixel area and a
peripheral area of an organic light emitting diode (OLED)
display according to a first exemplary embodiment.

[0033] FIG. 2isanenlarged top plan view of a portion A of
FIG. 1.

[0034] FIG. 3isa cross-sectional view taken along the line
of FIG. 2.

[0035] FIG. 4 is a top plan view of a pixel area and a

peripheral area of an organic light emitting diode (OLED)
display according to a second exemplary embodiment.

[0036] FIG. 5isanenlarged top plan view of a portion B of
FIG. 4.
[0037] FIG. 61is a cross-sectional view taken along the line

VI-VIof FIG. 5.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0038] The disclosed technology will be described more
fully hereinafter with reference to accompanying drawings,
in which exemplary embodiments 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 disclosed technology.

[0039] In order to describe the disclosed technology more
clearly, parts that are not related to the description will be
omitted from the drawings, and the same symbols will be
given to similar parts throughout the specification.

[0040] Furthermore, as the size and thickness of the respec-
tive structural components shown in the drawings are arbi-
trarily illustrated for explanatory convenience, the disclosed
technology is not necessarily limited to as illustrated.

[0041] In the drawings, the thickness of layers, films, pan-
els, regions, etc., are exaggerated for clarity. In the drawings,
for understanding and ease of description, the thicknesses of
some layers and areas are exaggerated. It will be understood
that when an element such as a layer, film, region, or substrate
is referred to as being “on” another element, it can be directly
on the other element or intervening elements may also be
present.

[0042] 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 inclu-
sion of stated elements but not the exclusion of any other
elements. [n addition, in the specification, the word “on”
means positioning on or below the object portion, but does not
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essentially mean positioning on the upper side of the object
portion based on a gravity direction.

[0043] Further, in the specification, the phrase “on a flat
surface” means when an object portion is viewed from the
above, and the phrase “on a cross-section” means when a
cross-section taken by vertically cutting an object portion is
viewed from the side. Here, when a first element is described
as being coupled to a second element, the first element may be
not only directly coupled to the second element but may also
be indirectly coupled to the second element via a third ele-
ment. Further, some of the elements that are not essential to
the complete understanding of the disclosed technology are
omitted for clarity. Also, like reference numerals refer to like
elements throughout.

[0044] In addition, in the accompanying drawings, an
organic light emitting diode (OLED) display is illustrated as
an active matrix (AM)-type OLED display in a 6Tr-1Cap
structure in which six thin film transistors (TFTs) and one
capacitor are formed in one pixel, but the disclosed technol-
ogy is not limited thereto. Therefore, the OLED display may
have various structures. For example, a plurality of TFTs and
at least one capacitor may be provided in one pixel of the
OLED display, and separate wires may be further provided in
the OLED display. Here, the pixel refers to a minimum unit
for displaying an image, and the OLED display displays an
image by using a plurality of pixels.

[0045] Now, an organic light emitting diode (OLED) dis-
play according to the first exemplary embodiment will be
described with reference to FIG. 1 to FIG. 3.

[0046] FIG. 1 is a top plan view of a pixel area and a
peripheral area of an organic light emitting diode (OLED)
display according to the first exemplary embodiment, FIG. 2
1s an enlarged top plan view of a portion A of FIG. 1, and FIG.
3 is a cross-sectional view taken along the line of FIG. 2.
[0047] As shown in FIG. 1 to FIG. 3, a substrate 100 of an
organic light emitting diode (OLED) display according to the
first exemplary embodiment is divided into a pixel area P and
a peripheral area S. The peripheral area S encloses the pixel
area P.

[0048] Inthe pixel area P of the substrate 100, a plurality of
organic light emitting diodes (OLED) 70 are formed and
connected in a matrix type between a scan line 121, adata line
171 and a driving voltage line 172. The scan line 121 trans-
mits a scan signal. The data line 171 transmits a data signal.
The driving voltage line 172 transmits a driving voltage. The
organic light emitting diode (OLED) 70 includes a first elec-
trode 190, a second electrode 270 and an organic emission
layer 370. The organic emission layer 370 is formed between
the first electrode 190 and the second electrode 270. In addi-
tion, the organic emission layer 370 is formed with a structure
including a hole transport layer (HTL), an organic emission
layer, and an electron transport layer (ETL), and a hole injec-
tion layer (HIL) and an electron injection layer (EIL) may be
further included.

[0049] In the pixel area P of the substrate 100, a thin film
transistor to control an operation of the organic light emitting
diode (OLED) 70 and a capacitor to maintain an applied
signal are further formed. The thin film transistor includes a
switching thin film transistor (not shown) and a driving thin
film transistor T1. The driving thin film transistor T1 is con-
nected to the first electrode 190. The driving thin film tran-
sistor T1 includes a pixel semiconductor layer 131a, a pixel
source electrode 1764, a pixel drain electrode 1774 and a
pixel gate electrode 125a. The pixel semiconductor layer
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131a provides a source region, a drain region and a channel
region. The source region and the drain region are connected
to the pixel source electrode 176a and the pixel drain elec-
trode 177a. The pixel gate electrode 1254 is formed on the
channel region and is insulated from the pixel semiconductor
layer 131a by the gate insulating layer 140.

[0050] Inthe peripheral area S ofthe substrate 100, a power
supply line 400 to operate the organic light emitting diode
(OLED) 70, a first shield voltage line 410 for an electrostatic
discharge shield, and a scan driver 700 and a data driver 600
are formed. The data driver 600 processes the signal provided
from the outside through a pad 1000 and respectively supplies
them to the scan line 121 and the data line 171.

[0051] The scan driver 700 and the data driver 600 convert
a signal provided from the outside through the pad 1000 into
the scan signal and the data signal to selectively drive each
pixel. The scan driver 700 and the data driver 600 respectively
include a driving circuit having a plurality of surrounding thin
film transistors Ts.

[0052] The surrounding thin film transistors Ts include a
surrounding semiconductor layer 131s, a surrounding gate
electrode 1255, a surrounding source electrode 176s and a
surrounding drain electrode 177s. The surrounding source
electrode 1765 and the surrounding drain electrode 177s face
each other with reference to the surrounding gate electrode
1255 on a plane.

[0053] Inoneimplementation of the peripheral area S of the
substrate 100, a shield layer 196 is formed and prevents
external electrostatic discharge from flowing into the driving
circuit. The shield layer 196 includes a plurality of gas holes
91 to discharge an inner gas. The shield layer 196 is divided
into a plurality of sub-shield layers 195. As described above,
since the shield layer 196 is divided into the plurality of
sub-shield layers 195, stress caused by heat expansion and
contraction of the shield layer 196 is smooth such that a crack
of the thin film encapsulation layer may be prevented.

[0054] The shield layer 196 is connected to the first shield
voltage line 410 transmitting a common power source or a
ground power source. The first shield voltage line 410 is
connected to one end of the sub-shield layer 195. The first
shield voltage line 410 may have a guard ring formed on an
edge of the peripheral area. As described above, the shield
layer 196 is connected to the common power source or the
ground power source (not shown) through the first shield
voltage line 410 such that the driving circuit may be effec-
tively protected from the electrostatic discharge flowing in
through the peripheral area S.

[0055] Meanwhile, on the organic light emitting diode
(OLED) 70, a thin film encapsulation layer 380 is formed
with a multi-layered structure of an encapsulation organic
layer 360 and an encapsulation inorganic layer 390. A flexible
printed circuit (FPC) (not shown) of a film shape is electri-
cally connected to the pad 1000 of the organic light emitting
diode (OLED) display. Driving power source voltages
(ELVDD and ELVSS) and a data signal etc., are input there-
through. If a signal is input to the power supply line 400, the
first shield voltage line 410, the scan driver 700 and the data
driver 600 through the pad 1000, the scan driver 700 and the
data driver 600 respectively supply a scan signal and a data
signal to the scan line 121 and the data line 171. Accordingly,
the organic light emitting diode (OLED) 70 of the pixel
selected by the scan signal emits light corresponding to the
data signal.



US 2014/0332769 A1l

[0056] 1In the next, a layered structure of an organic light
emitting diode (OLED) display according to the first exem-
plary embodiment will be described with reference to FIG. 1
to FIG. 3.

[0057] As shown in FIG. 1 to FIG. 3, in the organic light
emitting diode (OLED) display according to the first exem-
plary embodiment, a buffer layer 120 is formed on the pixel
area Pand the peripheral area S of the substrate 100. The pixel
semiconductor layer 131a and the surrounding semiconduc-
tor layer 131s are formed on the buffer layer 120. The pixel
semiconductor layer 131a is formed at the pixel area P and
provides an active layer of a driving thin film transistor T1 to
drive the organic light emitting diode (OLED) 70. The sur-
rounding semiconductor layer 131s is formed at the periph-
eral area S and provides an active layer of the surrounding thin
film transistor Ts consisting of the driving circuit.

[0058] The gate insulating layer 140 is formed on the entire
pixel area P and peripheral area S. The entire pixel area P and
peripheral area S include the pixel semiconductor layer 131 a
and the surrounding semiconductor layer 131s. The pixel gate
electrode 1254 and the surrounding gate electrode 1255 are
formed on the gate insulating layer 140 of the pixel semicon-
ductor layer 131a and the surrounding semiconductor layer
131s. In one implementation, the scan line 121 is connected to
the pixel gate electrode 1254 and formed at the pixel area P,
and a scan line 121 extended from the scan line 121 of the
pixel area P and the pad 1000 to receive the signal from the
outside are formed at the peripheral area S.

[0059] An interlayer insulating layer 160 is formed on the
entire pixel area P and peripheral area S. The entire pixel area
P and peripheral area S include the pixel gate electrode 1254
and the surrounding gate electrode 125s. The interlayer insu-
lating layer 160 and the gate insulating layer 140 have contact
holes exposing a predetermined portion of the pixel semicon-
ductor layer 131 a and the surrounding semiconductor layer
131s. Pixel source and drain electrodes 176a and 177a and
surrounding source and drain electrodes 176s and 177s are
formed and connected to the pixel semiconductor layer 131a
and the surrounding semiconductor layer 131 through the
contact holes. The data line 171 is connected to the pixel
source and drain electrodes 1764 and 177a and is formed at
the pixel area P. A data line 171 is formed at the peripheral
area S and is extended from the data line 171 of the pixel area
P, the power supply line 400, the first shield voltage line 410
and a pad 1000 to receive a signal from the outside e.

[0060] A protective layer 180 is formed on the entire pixel
area P and peripheral area S. A via hole is formed at the
protective layer 180 of the pixel area P and exposes a prede-
termined portion of the pixel drain electrode 177a. Via holes
are formed at the protective layer 180 of the peripheral area S
and expose predetermined portions of the power supply line
400 and the first shield voltage line 410. The first electrode
190 is formed at the pixel area P and us connected to the pixel
drain electrode 177« through the via hole. The shield layer
196 is formed at the peripheral area S. The first electrode 190
includes a red first electrode 190R, a green first electrode
190G, and a blue first electrode 190B. The red first electrode
190R, the green first electrode 190G and the blue first elec-
trode 190B are formed in the red pixel, the green pixel, and the
blue pixel, respectively. The shield layer 196 is formed at the
peripheral area S including the driving circuit and is con-
nected to the first shield voltage line 410 through the via hole.
[0061] A pixel definition layer 350 is formed on the entire
pixel area P. and the pixel definition layer 350 has an opening
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exposing a portion (a light emitting region) of the first elec-
trode 190. The organic emission layer 370 is formed on an
exposed anode 109. The second electrode 270 is formed at the
pixel area P including the organic emission layer 370 and is
connected to the power supply line 400.

[0062] FIG. 4 is a top plan view of a pixel area and a
peripheral area of an organic light emitting diode (OLED)
display according to the second exemplary embodiment, FIG.
5 is an enlarged top plan view of a portion B of FIG. 4, and
FIG. 6 is a cross-sectional view taken along the line VI-VI of
FIG. 5.

[0063] Thesecond exemplary embodiment shown in FIG. 4
to FIG. 6 is substantially equivalent to the first exemplary
embodiment shown in FIG. 1 to FIG. 3 except for a second
shield voltage line that is added such that the overlapping
description is omitted.

[0064] As shown in FIG. 4 to FIG. 6, at the peripheral area
S of the substrate 100 of the organic light emitting diode
(OLED) display according to the second exemplary embodi-
ment, the shield layer 196 preventing the external electro-
static discharge from flowing into the driving circuit is
formed. The shield layer 196 is divided into a plurality of
sub-shield layers 195. As described above, since the shield
layer 196 is divided into a plurality of sub-shield layers 195,
stress caused by the heat expansion and contraction of the
shieldlayer 196 s reduced thereby preventing the crack ofthe
thin film encapsulation layer.

[0065] Theshield layer 196 is connected to a shield voltage
line 4 including the first shield voltage line 410 and a second
shield voltage line 420 transmitting the common power
source or the ground power source, the first shield voltage line
410 is connected to one end of the sub-shield layer 195. The
second shield voltage line 420 is connected to the other end of
the sub-shield layer 195 through a contact hole 81 formed in
the protective layer 180. As described above, since the shield
layer 196 is connected to the common power source or the
ground power source (not shown) through the first shield
voltage line 410 and the second shield voltage line 420, the
driving circuit may be further effectively protected from the
electrostatic discharge flowing in through the peripheral area
S.

[0066] While this disclosed technology has been described
in connection with what is presently considered to be practi-
cal exemplary embodiments, it is to be understood that the
disclosed technology is not limited to the disclosed embodi-
ments, but, on the contrary, is intended to cover various modi-
fications and equivalent arrangements included within the
spirit and scope of the appended claims.

[0067] For purposes of summarizing the disclosed technol-
ogy, certain aspects, advantages and novel features of the
disclosed technology have been described herein. It is to be
understood that not necessarily all such advantages may be
achieved in accordance with any particular embodiment of
the disclosed technology. Thus, the disclosed technology may
be embodied or carried out in a manner that achieves or
optimizes one advantage or group of advantages as taught
herein without necessarily achieving other advantages as may
be taught or suggested herein.

[0068] A detailed description of the accompanying draw-
ings and the disclosed technology are only an embodiment,
which are used for the purpose of describing the disclosed
technology but are not used to limit the meanings or a range of
the disclosed technology described in claims. Accordingly,
those skilled in the art to which the disclosed technology
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pertains can easily select and substitute therefrom. Therefore,
a substantial technical protective range of the disclosed tech-
nology will be determined based on a technical idea of
appended claims.

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

a substrate including a pixel area and a peripheral area, the

peripheral area enclosing the pixel area;

an OLED formed at the pixel area and including a first
electrode, an organic emission layer and a second elec-
trode;

a driving circuit formed at the peripheral area and config-
ured to drive the OLED;

a shield layer formed with the same layer as the first elec-
trode and covering the driving circuit, the shield layer
including a plurality of sub-shield layers; and

a first shield voltage line connected to the shield layer and
transmitting a shield voltage to the shield layer.

2. The display of claim 1, wherein the first shield voltage

line is connected to one end of each of the sub-shield layers.

3. The display of claim 2, further comprising a second
shield voltage line connected to the other end of the each of
the sub-shield layers.

4. The display of claim 3, wherein the first shield voltage
line is formed on an edge of the peripheral area and has a
guard ring shape.

5. The display of claim 4, further comprising:

a surrounding semiconductor layer formed at the periph-

eral area on the substrate;

agateinsulating layer formed on the surrounding semicon-
ductor layer;

asurrounding gate electrode formed on the gate insulating
layer;

an interlayer insulating layer formed on the surrounding
gate electrode;

a surrounding source electrode and a surrounding drain
electrode formed on the interlayer insulating layer and
connected to the surrounding semiconductor layer
through a contact hole formed at the interlayer insulating
layer;

a first shield voltage line formed on the interlayer insulat-
ing layer; and

a protective layer covering the surrounding source elec-
trode, the surrounding drain electrode and the first shield
voltage line,

wherein the shield layer and the first electrode are formed
on the protective layer.

6. The display of claim 5, further comprising a second

shield voltage line formed on the interlayer insulating layer.

7. The display of claim 6, wherein the first shield voltage
line and the second shield voltage line are connected to a
common power source or a ground power source.

8. The display of claim 5, wherein the second shield volt-
age line connects to the other end of the each of the plurality
of sub-shield layers through at least one contact hole formed
in the protective layer.

9. The display of claim 5, wherein the protective layer
further includes at least one via hole exposing a predeter-
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mined portion of the surrounding source electrode, the sur-
rounding drain electrode and the first shield voltage line.

10. The display of claim 1, wherein the shield layer further
comprises a plurality of holes.

11. The display of claim 1, further comprising a buffer
layer formed on at least one of the pixel area and the periph-
eral area.

12. The display of claim 1, further comprising a pixel
definition layer formed on the pixel area, the pixel definition
layer including an opening exposing a portion of the first
electrode.

13. The display of claim 1, wherein the shield layer is
formed of the same material as that for an anode of the driving
circuit.

14. The display of claim 1, wherein the first electrode
further includes at least one of a red first electrode, a green
first electrode and a blue first electrode.

15. The display of claim 1, further comprising at least one
driving thin film transistor formed in the pixel area, the at least
one driving thin film transistor further comprising:

a pixel semiconductor layer;

a pixel source electrode including a source region, a drain

region and a channel region;

a pixel drain electrode connected to the source region and

the drain region; and

a pixel gate electrode formed on the channel region and

insulted from the pixel semiconductor layer.

16. The display of claim 15, wherein the pixel gate elec-
trode is insulted from the pixel semiconductor layer by a gate
insulating layer formed in the peripheral area.

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

a substrate including a pixel area and a peripheral area, the

peripheral area enclosing the pixel area;

an OLED formed at the pixel area and including a first

electrode, an organic emission layer and a second elec-
trode;

a driving circuit formed at the peripheral area and config-

ured to drive the OLED; and

a shield layer formed with the same layer as the first elec-

trode and covering the driving circuit, the shield layer
including a plurality of sub-shield layers and a plurality
of holes.

18. The display of claim 17, wherein the shield layer is
formed of the same material as that for an anode of the driving
circuit.

19. The display of claim 17, further comprising at least one
driving thin film transistor formed in the pixel area, the at least
one driving thin film transistor further comprising:

a pixel semiconductor layer;

a pixel source electrode including a source region, a drain

region and a channel region;

a pixel drain electrode connected to the source region and

the drain region; and

a pixel gate electrode formed on the channel region and

insulted from the pixel semiconductor layer.

I S S T



TRBHOR) BUNAKX-—REL R
AN e US20140332769A1
RiES US14/037195

FRIFB(EMNPAGE) ZEERERLT
i (E R AGR) = EDISPLAY CO., LTD.
LETERIB(ERR)A(E) = EDISPLAY CO. , LTD.

[FRIRBAA LEE JAE YONG
KWAK WON KYU

RAAN LEE, JAE-YONG
KWAK, WON-KYU

IPCH =S HO1L27/32

CPCH¥%(= HO1L27/3272

i 1020130052586 2013-05-09 KR
H 20 FF 30k US9000428

SNEBEEE Espacenet USPTO

MWE(F)

NFT—HERBRERERPHBNLA-RE (OLED ) EFREF. —1
FRAFTHSESEGEXENNEXBNER  EREREXSLNE
AKX =RE (OLED ) , BEENEXENRF B , ERESE -2
RARNENREENEZIFRENE -FHREEL. F—FHEE
SHRBEEERAIFHRE. FREEREZNTRHEEAEERI B
BARS IESER B R AR B

2014-11-13

2013-09-25

patsnap



https://share-analytics.zhihuiya.com/view/d3b52b9d-0e3e-4f4a-a45f-3c7b27e9ddc0
https://worldwide.espacenet.com/patent/search/family/051852698/publication/US2014332769A1?q=US2014332769A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220140332769%22.PGNR.&OS=DN/20140332769&RS=DN/20140332769

