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ORGANIC LIGHT-EMITTING DISPLAY
DEVICES AND METHODS OF
MANUFACTURING ORGANIC

LIGHT-EMITTING DISPLAY DEVICES

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application claims priority under 35 USC
§119 to Korean Patent Application No. 10-2015-0115625,
filed on Aug. 17, 2015 in the Korean Intellectual Property
Office (KIPO), the entire disclosure of which is incorporated
by reference herein.

BACKGROUND

[0002] Field

[0003] The described technology generally relates to
organic light-emitting display (OLED) devices and methods
of manufacturing OLED devices.

[0004] Description of the Related Technology

[0005] An OLED device has an organic light-emitting
structure including a hole injection layer, an electron injec-
tion layer, and an interposed organic emission layer which
form a matrix of pixels. In an OLED device, light is
generated as excitons, when holes injected from the hole
injection layer and electrons injected from the electron
injection layer are combined and fall from an excited state
to a ground state. OLED devices do not require a separate
light source, and thus they have desirable characteristics
including a thin profile, a light weight, low power consump-
tion, a wide viewing angle, high contrast, and high response
speed.

[0006] However, the display panel integrity is compro-
mised when water vapor or oxygen infiltrates the organic
light-emitting structure. Therefore, an encapsulation mem-
ber is generally required to protect the organic light-emitting
structure from ambient environmental conditions. Recently,
a flexible encapsulation layer has been used as the encap-
sulation member for the organic light-emitting structure in
keeping with the organic light-emitting structure being thin
and flexible.

[0007] In an OLED device manufacturing process, an
aging process is typically performed to remove dark defects,
to increase useful life, and to maintain white balance of the
device. For aging, high voltage can often be applied to
OLED wirings, and a substantial amount of heat may arise
due to electrical resistance of the wirings. When this heat is
transferred to the encapsulation layer, it can be burned or
otherwise heat damaged.

SUMMARY OF CERTAIN INVENTIVE
ASPECTS

[0008] One inventive aspect relates to an OLED device
including a heat blocking layer that can block heat generated
from wirings.

[0009] Another aspect is a method of manufacturing the
OLED device.
[0010] Another aspect is an OLED device that includes a

substrate having a display region and a peripheral region, a
transistor disposed in the display region, an organic light-
emitting structure disposed in the display region, a first
wiring and a second wiring disposed in the peripheral
region, an encapsulation layer disposed on the first wiring,
the second wiring, and the organic light-emitting structure,
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and a heat blocking layer disposed between the first and the
second wirings, and the encapsulation layer. The transistor
may include an active pattern, a gate insulation layer, a gate
electrode, a source electrode, and a drain electrode. The
organic light-emitting structure may be electrically con-
nected to the transistor. The organic light-emitting structure
may include a first electrode, an organic light-emitting layer,
and a second electrode. The heat blocking layer may block
heat generated from the first and the second wirings.
[0011] The first wiring and the second wiring may be
disposed at the same level over the substrate.

[0012] Each of the first and the second wirings may
transfer an aging signal to a pixel of the OLED device.
[0013] The first wiring may transfer a red data signal or a
blue data signal to a pixel of the OLED device, and the
second wiring may transfer a green data signal to a pixel of
the OLED device.

[0014] Each of the first and the second wirings may
include molybdenum (Mo) and/or titanium (Ti).

[0015] The encapsulation layer may include at least one
organic film and at least one inorganic film.

[0016] The encapsulation layer may have a stacked struc-
ture including a first inorganic film, an organic film, and a
second inorganic film.

[0017] The heat blocking layer may include silver (Ag)
and/or indium tin oxide (ITO).

[0018] The first wiring, the second wiring, and the gate
electrode may be disposed at the same level over the
substrate.

[0019] The heat blocking layer and the first electrode may
be disposed at the same level over the substrate.

[0020] The OLED device may further include an addi-
tional insulation layer disposed on the first and the second
wirings in the peripheral region, and a third wiring disposed
on the additional insulation layer.

[0021] The additional insulation layer may have a contact
hole exposing the second wiring, and the third wiring may
be in contact with the second wiring through the contact
hole.

[0022] The third wiring may include aluminum (Al) and/
or copper (Cu).
[0023] The third wiring may have a resistance less than

that of the second wiring.

[0024] The third wiring, the source electrode, and the
drain electrode may be disposed at the same level over the
substrate.

[0025] Another aspect is a method of manufacturing an
OLED device, a substrate having a display region and a
peripheral region may be provided, and then a transistor
including an active pattern, a gate insulation layer, a gate
electrode, a source electrode, and a drain electrode may be
formed in the display region. An organic light-emitting
structure electrically connected to the transistor and includ-
ing a first electrode, an organic light-emitting layer, and a
second electrode may be formed in the display region. A first
wiring and a second wiring may be formed in the peripheral
region, and then a heat blocking layer may be formed in the
peripheral region to cover the first and the second wirings.
An encapsulation layer may be formed on the heat blocking
layer and the organic light-emitting structure.

[0026] The first wiring, the second wiring, and the gate
electrode may be simultaneously formed.

[0027] The heat blocking layer and the first electrode may
be simultaneously formed.
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[0028] An additional insulation layer may be formed on
the first and the second wirings in the peripheral region. The
additional insulation layer may be partially removed to form
a contact hole exposing the second wiring, and then a third
wiring filling the contact hole may be formed on the addi-
tional insulation layer. Here, the third wiring, the source
electrode, and the drain electrode may be simultaneously
formed.

[0029] According to at least one of the disclosed embodi-
ments, heat generated from first and the second wirings can
be substantially blocked before it reaches the encapsulation
layer. Further, the OLED device may include a third wiring
having a relatively low electrical resistance and electrically
connected to the second wiring, so that the heat generated
from the second wiring may decrease due to a reduced
electrical resistance of the second wiring. Therefore, a
burning on the encapsulation layer can be minimized or
prevented.

[0030] Another aspect is an organic light-emitting display
(OLED) device, comprising: a substrate having a display
region and a peripheral region; a transistor disposed in the
display region, the transistor including an active pattern, a
gate insulation layer, a gate electrode, a source electrode,
and a drain electrode; an organic light-emitting structure
disposed in the display region and electrically connected to
the transistor, the organic light-emitting structure including
a first electrode, an organic light-emitting layer, and a
second electrode; a first wiring and a second wiring disposed
in the peripheral region; an encapsulation layer disposed
over the first and second wirings and the organic light-
emitting structure; and a heat blocking layer disposed
between the first and the second wirings and the encapsu-
lation layer to block heat generated from the first and the
second wirings.

[0031] In the above OLED device, the first and second
wirings are disposed on the same layer. In the above OLED
device, each of the first and the second wirings is configured
to transfer an aging signal to a pixel of the OLED device. In
the above OLED device, the first wiring is configured to
transfer a red data signal or a blue data signal to a pixel of
the OLED device, and wherein the second wiring is con-
figured to transfer a green data signal to a pixel of the OLED
device. In the above OLED device, each of the first and the
second wirings includes at least one of molybdenum (Mo)
and titanium (T1).

[0032] Inthe above OLED device, the encapsulation layer
includes at least one organic film and at least one inorganic
film. In the above OLED device, the encapsulation layer has
a stacked structure including a first inorganic film, an
organic film, and a second inorganic film. In the above
OLED device, the heat blocking layer includes at least one
of silver (Ag) and indium tin oxide (ITO). In the above
OLED device, the first and second wirings and the gate
electrode are disposed on the same layer.

[0033] In the above OLED device, the heat blocking layer
and the first electrode are disposed on the same layer. The
above OLED device further comprises: an additional insu-
lation layer disposed over the first and the second wirings in
the peripheral region; and a third wiring disposed over the
additional insulation layer. In the above OLED device, the
additional insulation layer has a contact hole exposing the
second wiring, and wherein the third wiring contacts the
second wiring through the contact hole. In the above OLED
device, the third wiring includes at least one of aluminum
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(Al) and copper (Cu). In the above OLED device, the third
wiring has a resistance less than that of the second wiring.
In the above OLED device, the third wiring, the source
electrode, and the drain electrode are disposed on the same
layer.

[0034] Another aspect is a method of manufacturing an
organic light-emitting display (OLED) device, comprising:
providing a substrate including a display region and a
peripheral region; forming a transistor in the display region,
the transistor including an active pattern, a gate insulation
layer, a gate electrode, a source electrode, and a drain
electrode; forming an organic light-emitting structure in the
display region, the organic light-emitting structure being
electrically connected to the transistor and including a first
electrode, an organic light-emitting layer, and a second
electrode; forming a first wiring and a second wiring in the
peripheral region; forming a heat blocking layer to cover the
first and the second wirings in the peripheral region; and
forming an encapsulation layer over the heat blocking layer
and the organic light-emitting structure.

[0035] In the above method, the first and second wirings
and the gate electrode are simultaneously formed. In the
above method, the heat blocking layer and the first electrode
are simultaneously formed. The above method further com-
prises: forming an additional insulation layer over the first
and the second wirings in the peripheral region; partially
removing the additional insulation layer to form a contact
hole exposing the second wiring; and forming a third wiring
over the additional insulation layer while filling the contact
hole. In the above method, the third wiring, the source
electrode, and the drain electrode are simultaneously
formed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] Illustrative, non-limiting example embodiments
will be more clearly understood from the following detailed
description taken in conjunction with the accompanying
drawings.

[0037] FIG. 11s a plan view illustrating an OLED device
in accordance with example embodiments.

[0038] FIG. 2 is a plan view illustrating an ‘X’ portion of
the OLED device in FIG. 1 in accordance with example
embodiments.

[0039] FIG. 3 is a cross-sectional view illustrating the
OLED device taken along a line I-I' in FIG. 2.

[0040] FIG. 4 is a plan view illustrating an ‘X’ portion of
the OLED device in FIG. 1 in accordance with some
example embodiments.

[0041] FIG. 5 is a cross-sectional view illustrating the
OLED device taken along a line 1I-IF in FIG. 4.

[0042] FIGS. 6 to 9 are cross-sectional views illustrating
a method of manufacturing the OLED device in accordance
with example embodiments.

[0043] FIGS. 10 to 12 are cross-sectional views illustrat-
ing a method of manufacturing the OLED device in accor-
dance with some example embodiments.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0044] Hereinafter, OLED devices and methods of manu-
facturing OLED devices in accordance with example
embodiments will be explained in detail with reference to
the accompanying drawings.
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[0045] FIG. 1 is a plan view illustrating an OLED device
1 in accordance with example embodiments. FIG. 2 is a plan
view illustrating an ‘X’ portion of the OLED device 1 in
FIG. 1. FIG. 3 is a cross-sectional view illustrating the
OLED device 1 taken along a line I-I' in FIG. 2.

[0046] Referring to FIGS. 1 to 3, the OLED device 1
includes a substrate 10, a wiring portion 140, a transistor 60,
an organic light-emitting structure 70, an encapsulation
layer 40, a heat blocking layer 50, etc. In example embodi-
ments, the wiring portion 40 includes a first wiring 20 and
a second wiring 30.

[0047] The substrate 10 has a display region 110 and a
peripheral region 120. For example, the substrate 10
includes a transparent insulation substrate such as a glass
substrate, a quartz substrate, a plastic substrate, etc. Alter-
natively, the substrate 10 may be made of a flexible material.
[0048] A plurality of pixels 130 are disposed in the display
region 110 for displaying images. For example, the pixels
130 are arranged as a substantial matrix structure in the
display region 110. In example embodiments, the display
region 110 is substantially located at the center of the
substrate 10.

[0049] Driving circuits and the wiring portion 140 are
disposed in the peripheral region 120 for driving the pixels
130 in the display region 110 of the substrate 10. The
peripheral region 120 may substantially surround the display
region 110.

[0050] The first wiring 20 and the second wiring 30 may
be disposed in the peripheral region 120. As illustrated in
FIG. 2, the second wiring 30 may be closer to the display
region 110 than the first wiring 20. The first wiring 20 and
the second wiring 30 may be disposed on the same layer or
at the substantially same level over the substrate 10. For
example, the first and second wirings 20 and 30 are posi-
tioned on the substantially same plane over the substrate 10.
[0051] Each of the first and the second wirings 20 and 30
may transfer an aging signal to the pixels of the OLED
device 1. An aging may be referred to as the organic
light-emitting structure 70 emits light during a predeter-
mined period to accelerate an initial luminance drop of the
organic light-emitting structure 70. In general, the aging
may be performed before a release of the OLED device 1.
When the aging signals are applied to the pixels 130 through
the first and the second wirings 20 and 30, the organic
light-emitting structure 70 of each pixel 130 may emit a light
based on the aging signal.

[0052] In some example embodiments, the first wiring 20
transfers a red data signal or a blue data signal to the pixels
of the OLED device 1, and the second wiring 30 transfers a
green data signal to the pixels of the OLED device 1. For
example, the first wiring 20 transfers the aging signal to red
sub-pixels or blue sub-pixels, and the second wiring 30
transfers the aging signal to green sub-pixels. For example,
each of the first and the second wirings 20 and 30 includes
molybdenum (Mo) and/or titanium (Ti).

[0053] The encapsulation layer 40 may be disposed on the
first and the second wirings 20 and 30. The encapsulation
layer 40 may substantially block vapor or oxygen from an
outside to protect the organic light-emitting structure 70.
[0054] In example embodiments, the encapsulation layer
40 has a stacked structure which may include at least one
organic film and at least one inorganic film. For example, the
encapsulation layer 40 includes two inorganic films and one
organic film. Here, the organic film may be interposed
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between the inorganic films. The inorganic film may include
aluminum oxide (AlOx), silicon oxide (SiOx), silicon nitride
(SiNx), silicon oxy nitride (SiOxNy), silicon carbide (SiCx),
titanium oxide (TiOx), zirconium oxide (ZrOx), and/or zinc
oxide (ZnOx). The organic film may include epoxy, poly-
imide (PI), polyethylene terephthalate (PET), polycarbonate
(PC), polyethylene (PE), and/or polyacrylate.

[0055] When each of the first and the second wirings 20
and 30 includes a metal having a relatively high resistivity,
such as molybdenum and/or titanium, power consumptions
of the first and the second wirings 20 and 30 may be
increased, and thus a relatively high heat may be generated
from the first and the second wirings 20 and 30. When the
heat is transferred to the encapsulation layer 40, the encap-
sulation layer 40 may be burned or damaged.

[0056] The heat blocking layer 50 may be disposed
between the first and the second wirings 20 and 30, and the
encapsulation layer 40 to substantially cover the first and the
second wirings 20 and 30 in the peripheral region 120. The
heat blocking layer 50 may substantially block the heat
generated from the first and the second wirings 20 and 30,
so that the heat blocking layer 50 may substantially block the
propagation of the heat toward the encapsulation layer 40.
Therefore, the heat blocking layer 50 may prevent burning
of the encapsulation layer 40 caused by the heat.

[0057] The heat blocking layer 50 may have a single layer
structure or a multi-layer structure. For example, the heat
blocking layer 50 includes silver (Ag) and/or indium tin
oxide (ITO). Here, the heat blocking layer 50 may have the
multi-layer structure including a layer of silver and a layer
of indium tin oxide. Alternatively, the heat blocking layer 50
may include a layer of silver or a layer of indium tin oxide
as occasion demands.

[0058] The pixel 130 in the display region 110 may
include the organic light-emitting structure 70 electrically
connected to the transistor 60. The organic light-emitting
structure 70 may emit various colors of light for displaying
the images in the display region 110.

[0059] Referring to FIG. 3, a buffer layer 200 may be
disposed on the substrate 10. The buffer layer 200 may
extend from the display region 110 to the peripheral region
120. The buffer layer 200 may prevent vapor or oxygen from
being permeated toward upper structures including the tran-
sistor 60 and the organic light-emitting structure 70. Addi-
tionally, the buffer layer 200 may prevent diffusion of ions
from the substrate 10 to the upper structures. For example,
the buffer layer 200 includes a silicon compound such as
silicon oxide, silicon nitride, silicon oxynitride, etc. The
buffer layer 200 may have a single layer structure or a
multi-layer structure.

[0060] The transistor 60 may include an active pattern
610, a gate insulation layer 620, a gate electrode 630, an
insulation interlayer 640, a source electrode 650, a drain
electrode 660, etc. As illustrated in FIG. 3, the transistor 60
has a top gate configuration in which the gate electrode 630
locates on a top of the active pattern 610, however, the
configuration of the transistor 60 may not be limited thereto.
In some example embodiments, the transistor 60 has a
bottom gate configuration in which the gate electrode 630
locates under a bottom of the active pattern 610.

[0061] The active pattern 610 may be disposed on the
buffer layer 200. For example, the active pattern 610
includes a material containing silicon or oxide semiconduc-
tor. The active pattern 610 may include a source region 612,
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a drain region 616, and a channel region 614 disposed
between the source region 612 and the drain region 616.

[0062] The gate insulation layer 620 may be disposed on
the buffer layer 200 to substantially cover the active pattern
610. The gate insulation layer 620 may extend from display
region 110 to the peripheral region 120. For example, the
gate insulation layer 620 includes a silicon compound such
as silicon oxide, silicon nitride, and silicon oxy nitride, or
may include metal oxide such as aluminum oxide, titanium
oxide, and hafnium oxide.

[0063] The gate electrode 630 may be disposed on the gate
insulation layer 620. In example embodiments, the gate
electrode 630 is located on a top of the channel region 614
of the active pattern 610. For example, the gate electrode
630 includes molybdenum and/or titanium.

[0064] The first and the second wirings 20 and 30, and the
gate electrode 630 may be disposed at the same level over
the substrate 10. For example, the first and the second
wirings 20 and 30, and the gate electrode 630 are located on
the gate insulation layer 620. Here, each of the first wiring
20, the second wiring 30 and the gate electrode 630 may
include the same material.

[0065] The insulation interlayer 640 may be disposed on
the gate insulation layer 620 to substantially cover the gate
electrode 630. The insulation interlayer 640 may electrically
insulate the gate electrode 630 from the source electrode 650
and the drain electrode 660. For example, the insulation
interlayer 640 includes a silicon compound such as silicon
oxide, silicon nitride, silicon oxy nitride, etc.

[0066] The source electrode 650 and the drain electrode
660 may be disposed on the insulation interlayer 640. Each
of the source electrode 650 and the drain electrode 660 may
make contact with the active pattern 610 through the gate
insulation layer 620 and the insulation interlayer 640. Spe-
cifically, the source electrode 650 may be electrically con-
nected to the source region 612 of the active pattern 610, and
the drain electrode 660 may be electrically connected to the
drain region 616 of the active pattern 610. For example, each
of the source electrode 650 and drain electrode 660 includes
aluminum (Al) and/or copper (Cu).

[0067] The insulation layer 300 may be disposed on the
insulation interlayer 640 to substantially cover the transistor
60. The insulation layer 300 may extend from the display
region 110 to the peripheral region 120. The insulation layer
300 may have a substantially flat upper surface. For
example, the insulation layer 300 includes a silicon com-
pound such as silicon oxide, silicon nitride, silicon oxy
nitride, etc. Alternatively, the insulation layer 300 may
include an organic material such as polyimide, acryl, etc.

[0068] As illustrated in FIG. 3, the organic light-emitting
structure 70 may include a first electrode 710, an organic
light-emitting layer 720, a second electrode 730, etc.

[0069] The first electrode 710 may be disposed on the
insulation layer 300. The first electrode 710 may be in
contact with the drain electrode 660 through the insulation
layer 300. Thus, the organic light-emitting structure 70 may
be electrically connected to the transistor 60. For example,
the first electrode 710 corresponds to an anode of the organic
light-emitting structure 70. When the OLED device 1 has a
top emission type, the first electrode 710 may act as a
reflective electrode. On the other hand, the first electrode
710 may act as a transparent electrode in case that the OLED
device 1 has a bottom emission type.
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[0070] The first electrode 710 may include at least one of
silver and indium tin oxide. In example embodiments, the
heat blocking layer 50 and the first electrode 710 are
disposed at the same level over the substrate 10. For
example, the heat blocking layer 50 and the first electrode
710 are located on the insulation layer 300. Here, the heat
blocking layer 50 may include a material substantially the
same as that of the first electrode 710.

[0071] A pixel defining layer 400 may be disposed on the
insulation layer 300 while partially exposing the first elec-
trode 710. The pixel defining layer 400 may have a pixel
opening that may expose a portion of the first electrode 710.
For example, the pixel defining layer 400 includes an
organic material or an inorganic material.

[0072] The organic light-emitting layer 720 may be dis-
posed on the exposed first electrode 710 and a portion of the
pixel defining layer 400. In an example embodiment, when
the organic light-emitting layer 720 includes an organic
material having a relatively low molecular weight, a hole
injection layer and a hole transport layer may be disposed
under the organic light-emitting layer 720, and an electron
transport layer and an electron injection layer may be
disposed on the organic light-emitting layer 720. In another
example embodiment, when the organic light-emitting layer
720 includes an organic material having a relatively high
molecular weight, a hole transport layer may be disposed
under the organic light-emitting layer 720.

[0073] The second electrode 730 may be disposed on the
organic light-emitting layer 720. The second electrode 730
may extend from the display region 110 to the peripheral
region 120. For example, the second electrode 730 corre-
sponds to a cathode of the organic light-emitting structure
70. When the OLED device 1 is a top emission type OLED
device, the second electrode 730 may act as the transparent
electrode. On the other hand, when the OLED device 1 is a
bottom emission type OLED device, the second electrode
730 may act as the reflective electrode. For example, the
second electrode 730 includes at least one of silver and
indium tin oxide.

[0074] As described above, the OLED device 1 may
include the heat blocking layer 50 disposed between the first
and the second wirings 20 and 30, and the encapsulation
layer 40, and thus the heat blocking layer 50 may prevent
heat generated from the first and the second wirings 20 and
30 from transferring to the encapsulation layer 40. There-
fore, a burning on the encapsulation layer 40 by the heat
generated from the first and the second wirings 20 and 30
may be prevented.

[0075] FIG. 4 is a plan view illustrating an ‘X’ portion of
the OLED device in FIG. 1 in accordance with some
example embodiments. FIG. 5 is a cross-sectional view
illustrating the OLED device taken along a line II-IT' in FIG.
4.

[0076] Referring to FIGS. 4 and 5, an OLED device 1 may
include a substrate 10, a wiring portion 140, a transistor 60,
an organic light-emitting structure 70, an encapsulation
layer 40, a heat blocking layer 50, an additional insulation
layer 80, etc. The wiring portion 140 may have a first wiring
20, a second wiring 30, and a third wiring 90. Detailed
description about elements illustrated in FIGS. 4 and §
which are substantially the same as or similar to those
illustrated with reference to FIGS. 2 and 3 will be omitted.
[0077] The additional insulation layer 80 may be disposed
on the gate insulation layer 620 to substantially cover the
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first and the second wirings 20 and 30 in the peripheral
region 120. For example, the additional insulation layer 80
includes a silicon compound such as silicon oxide, silicon
nitride, silicon oxy nitride, etc.

[0078] The additional insulation layer 80 may correspond
to the insulation interlayer 640. For example, the insulation
interlayer 640 extends from the display region 110 to the
peripheral region 120, and serves as the additional insulation
layer 80 covering the first and the second wirings 20 and 30
in the peripheral region 120.

[0079] The third wiring 90 may be disposed on the addi-
tional insulation layer 80 in the peripheral region 120. In
example embodiments, the third wiring 90 substantially
overlaps the second wiring 30. For example, the third wiring
90 includes at least one of aluminum (Al) and copper (Cu).
[0080] Electrical resistance of the third wiring 90 may be
less than that of the second wiring 30. For example, the third
wiring 90 has a resistivity substantially less than that of the
second wiring 30.

[0081] The third wiring 90, and the source electrode 650
and the drain electrode 660 of the transistor 60 may be
disposed at the same level over the substrate 10. For
example, the third wiring 90, the source electrode 650, and
the drain electrode 660 are located on the insulation inter-
layer 640 that corresponds to the additional insulation layer
80. Here, the third wiring 90, the source electrode 650, and
the drain electrode 660 may include the same metal.
[0082] A contact hole 810 that partially exposes the sec-
ond wiring 30 may be formed on the additional insulation
layer 80 in the peripheral region 120. The third wiring 90
may fill the contact hole 810, and thus may be in contact
with the second wiring 30. Therefore, the electrical resis-
tance of the second wiring 30 may decrease.

[0083] As described above, the OLED device 1 may
include the third wiring 90 that has relatively low electrical
resistance, and the third wiring 90 may be in contact with the
second wiring 30 through the contact hole 810. Therefore,
the electrical resistance of the second wiring 30 may
decrease, and thus heat generated from the second wiring 30
may decrease. In other words, the heat generated from the
first and the second wirings 20 and 30 may decrease due to
the third wiring 30.

[0084] FIGS. 6 to 9 are cross-sectional views illustrating
a method of manufacturing the OLED device in accordance
with example embodiments.

[0085] Referring to FIG. 6, a substrate 10 having a display
region 110 and a peripheral region 120 may be provided. As
described with reference to FIG. 1, a plurality of pixels may
be formed in the display region 110 to display images.
Driving circuits and wirings may be disposed in the periph-
eral region 120 to drive the pixels.

[0086] Referring to FIG. 7, a buffer layer 200 may be
formed on the substrate 10. For example, the buffer layer
200 is formed by a deposition process or a coating process
using a silicon compound such as silicon oxide, silicon
nitride, silicon oxy nitride, etc. The buffer layer 200 may be
formed in the display region 110 and the peripheral region
120 as a single layer structure or a multi-layer structure.
[0087] A semiconductor layer may be formed on the buffer
layer 200. The semiconductor layer may be formed using
single crystalline silicon, polycrystalline silicon, or oxide
semiconductor. For example, when the semiconductor layer
includes oxide semiconductor, the semiconductor layer is
formed by a sputtering process using a plurality of targets.
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[0088] The semiconductor layer may be etched to form an
active pattern 610 in the display region 110 by a photoli-
thography process or an etching process using a hard mask.
[0089] An gate insulation layer 620 may be formed on the
buffer layer 200 to substantially cover the active pattern 610.
For example, the gate insulation layer 620 is formed by a
deposition process using a silicon compound such as silicon
oxide, silicon nitride, and silicon oxy nitride, or metal oxide
such as aluminum oxide, titanium oxide, and hafnium oxide.
The gate insulation layer 620 may be formed in the display
region 110 and the peripheral region 120.

[0090] A first wiring 20 and a second wiring 30 may be
formed on the gate insulation layer 620. In example embodi-
ments, the first and the second wirings 20 and 30 are formed
in the peripheral region 120, and the second wiring 30 may
be closer to the display region 110 than the first wiring 20.
For example, the first and the second wirings 20 and 30 are
formed using molybdenum and/or titanium. A gate electrode
630 may be formed on the gate insulation layer 620 in the
display region 110. The gate electrode 630 may be formed
on a top of the active pattern 610. For example, the gate
electrode 630 is formed using molybdenum and/or titanium.
[0091] Impurities may be injected to the active pattern 610
by using the gate electrode 630 as an ion injection mask, and
then a source region 612 and a drain region 616 may be
formed on the active pattern 610, and a channel region 614
may be defined between the source region 612 and the drain
region 616.

[0092] In example embodiments, the first and the second
wirings 20 and 30, and the gate electrode 630 are simulta-
neously or concurrently formed. For example, a conductive
layer is formed on the gate insulation layer 620 in the display
region 110 and the peripheral region 120, and then the
conductive layer is partially removed to simultaneously
form the first and the second wirings 20 and 30, and the gate
electrode 630. Therefore, an additional process to form the
first and the second wirings 20 and 30 may be not required.
[0093] Referring to FIG. 8, an insulation interlayer 640
may be formed on the gate insulation layer 620 to substan-
tially cover the gate electrode 630. For example, the insu-
lation interlayer 640 is formed by a deposition process or a
coating process using a silicon compound such as silicon
oxide, silicon nitride, silicon oxy nitride, etc.

[0094] A source electrode 650 and a drain electrode 660
may be formed on the insulation interlayer 640. The source
electrode 650 and the drain electrode 660 may be in contact
with the source region 612 and drain region 616, respec-
tively, through the gate insulation layer 620 and the insula-
tion interlayer 640. For example, the source electrode 650
and the drain electrode 660 are formed using aluminum
and/or copper.

[0095] An insulation layer 300 may be formed on the
insulation interlayer 640 to substantially cover the source
electrode 650 and the drain electrode 660. For example, the
insulation layer 300 is formed by a deposition process or a
coating process using a silicon compound such as silicon
oxide, silicon nitride, silicon oxy nitride, etc. Alternatively,
the insulation layer 300 may be formed on the insulation
interlayer 640 using an organic material such as polyimide
or acryl.

[0096] As illustrated in FIG. 8, a heat blocking layer 50
may be formed on the insulation layer 300. The heat
blocking layer 50 may be formed in the peripheral region
120. The heat blocking layer 50 may substantially cover the
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first and the second wirings 20 and 30. For example, the heat
blocking layer 50 is formed using silver and/or indium tin
oxide.

[0097] A first electrode 710 may be formed on the insu-
lation layer 300 in the display region 110. The first electrode
710 may contact the drain electrode 660 through the insu-
lation layer 300. For example, the first electrode 710 is
formed using silver and/or indium tin oxide.

[0098] In example embodiments, the heat blocking layer
50 and the first electrode 710 are simultaneously or concur-
rently formed. For example, an additional conductive layer
is formed on the insulation layer 300, and then the additional
conductive layer is partially removed to simultaneously
form the heat blocking layer 50 and the first electrode 710.
Therefore, an additional process for forming the heat block-
ing layer 50 may be not required.

[0099] Referring to FIG. 9, a pixel defining layer 400 may
be formed on the insulation layer 300 to partially expose the
first electrode 710. The pixel defining layer 400 may be
formed in the display region 110 and the peripheral region
120. For example, the pixel defining layer 400 is formed
using an organic material or an inorganic material.

[0100] An organic light-emitting layer 720 may be formed
on the exposed first electrode 710 and a portion of the pixel
defining layer 400. When the organic light-emitting layer
720 is formed using an organic material having a relatively
low molecular weight, a hole injection layer and a hole
transport layer may be formed on the first electrode 710 and
the pixel defining layer 400 before forming the organic
light-emitting layer 720, and an electron transport layer and
an electron injection layer may be formed after forming the
organic light-emitting layer 720. When the organic light-
emitting layer 720 is formed using an organic material
having a relatively high molecular weight, a hole transport
layer may be formed on the first electrode 710 and the pixel
defining layer 400 before forming the organic light-emitting
layer 720.

[0101] A second electrode 730 may be formed on the
organic light-emitting layer 720. The second electrode 730
may be formed in the display region 110 and the peripheral
region 120, For example, the second electrode 730 is formed
using silver and/or indium tin oxide.

[0102] As illustrated in FIG. 9, an encapsulation layer 40
may be formed on the second electrode 730. The encapsu-
lation layer 40 may be formed in the display region 110 and
the peripheral region 120. At least one organic film and at
least one inorganic film may be stacked on the second
electrode 730 to form the encapsulation layer 40. In example
embodiments, a first inorganic film, an organic film, and a
second inorganic film are stacked on the second electrode
730 to form the encapsulation layer 40. For example, the
organic film is formed using at least one of epoxy, polyimide
(P, polyethylene terephthalate (PET), polycarbonate (PC),
polyethylene (PE), and polyacrylate, and the inorganic film
may be formed using at least one of aluminum oxide (A10x),
silicon oxide (SiOx), silicon nitride (SiNx), silicon oxy
nitride (SiOxNy). silicon carbide (SiCx), titanium oxide
(TiOx), zirconium oxide (ZrOx), and zinc oxide (ZnOx).
[0103] FIGS. 10 to 12 are cross-sectional views illustrat-
ing a method of manufacturing the OLED device in accor-
dance with some example embodiments.

[0104] Detailed description about elements in FIGS. 10 to
12 which are substantially the same as or similar to those
illustrated with reference to FIGS. 6 and 9 will be omitted.
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[0105] Referring to FIG. 10, the insulation interlayer 640
may be formed in the display region 110, and the additional
insulation layer 80 may be formed in the peripheral region
120 to substantially cover the first and the second wirings 20
and 30, simultaneously.

[0106] The additional insulation layer 80 may be formed
on the gate insulation layer 620 in the peripheral region 120.
For example, the additional insulation layer 80 is formed by
a deposition process or a coating process using a silicon
compound such as silicon oxide, silicon nitride, silicon oxy
nitride, etc.

[0107] In example embodiments, the additional insulation
layer 80 and the insulation interlayer 640 are the same layer.
Furthermore, the insulation interlayer 640 may extend from
the display region 110 to the peripheral region 120, and may
correspond to the additional insulation layer 80 in the
peripheral region 120 to substantially cover the first and the
second wirings 20 and 30. Therefore, an additional process
to form the additional insulation layer 80 may be not
required.

[0108] Referring to FIG. 11, the additional insulation layer
80 may be partially removed to form a contact hole 810 that
exposes a portion of the second wiring 30. For example, the
contact hole 810 formed by a laser drilling process.

[0109] Referring to FIG. 12, the contact hole 810 may be
filled to form a third wiring 90 on the additional insulation
layer 80. For example, the third wiring 90 is formed using
aluminum and/or copper. The source electrode 650 and the
drain electrode 660 are formed on the insulation interlayer
640 in the display region 110.

[0110] In example embodiments, the third wiring 90, and
the source electrode 650 and the drain electrode 660 are
simultaneously formed. For example, a conductive layer is
formed on the additional insulation layer 80 and the insu-
lation interlayer 640, and then the conductive layer may be
patterned to simultaneously form the third wiring 90 in the
peripheral region 120, and the source electrode 650 and the
drain electrode 660 in the display region 110. Therefore, an
additional process to form the third wiring 90 may be not
required.

[0111] Although example embodiments of the OLED
devices and the methods of manufacturing the OLED
devices have been described with reference to the figures,
those skilled in the art will readily appreciate that many
modifications are possible in the example embodiments
without materially departing from the novel teachings and
advantages of the present inventive concept.

[0112] The described technology can be applied to any
electronic device including an OLED device. For example,
the described technology can be applied to display devices
for computers, notebooks, cellular phones, smart phones,
smart pads, portable media players (PMPs), personal digital
assistances (PDAs), MP3 players, digital cameras, video
camcorders, etc.

[0113] The foregoing is illustrative of example embodi-
ments and is not to be construed as limiting thereof.
Although the inventive technology has been described, those
skilled in the art will readily appreciate that many modifi-
cations are possible in the example embodiments without
materially departing from the novel teachings and advan-
tages of the present inventive concept. Accordingly, all such
modifications are intended to be included within the scope of
the present inventive concept as defined in the claims.
Therefore, it is to be understood that the foregoing is
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illustrative of various example embodiments and is not to be
construed as limited to the specific example embodiments
disclosed, and that modifications to the disclosed example
embodiments, as well as other example embodiments, are
intended to be included within the scope of the appended
claims.

What is claimed is:

1. An organic light-emitting display (OLED) device,
comptising:

a substrate having a display region and a peripheral

region;

a transistor disposed in the display region, the transistor
including an active pattern, a gate insulation layer, a
gate electrode, a source electrode, and a drain elec-
trode;

an organic light-emitting structure disposed in the display
region and electrically connected to the transistor, the
organic light-emitting structure including a first elec-
trode, an organic light-emitting layer, and a second
electrode;

a first wiring and a second wiring disposed in the periph-
eral region;

an encapsulation layer disposed over the first and second
wirings and the organic light-emitting structure; and

a heat blocking layer disposed between the first and the
second wirings and the encapsulation layer to block a
heat generated from the first and the second wirings.

2. The OLED device of claim 1, wherein the first and
second wirings are disposed on the same layer.

3. The OLED device of claim 1, wherein each of the first
and the second wirings is configured to transfer an aging
signal to a pixel of the OLED device.

4. The OLED device of claim 1, wherein the first wiring
is configured to transfer a red data signal or a blue data signal
to a pixel of the OLED device, and wherein the second
wiring is configured to transfer a green data signal to a pixel
of the OLED device.

5. The OLED device of claim 1, wherein each of the first
and the second wirings includes at least one of molybdenum
(Mo) and titanium (Ti).

6. The OLED device of claim 1, wherein the encapsula-
tion layer includes at least one organic film and at least one
inorganic film.

7. The OLED device of claim 1, wherein the encapsula-
tion layer has a stacked structure including a first inorganic
film, an organic film, and a second inorganic film.

8. The OLED device of claim 1, wherein the heat blocking
layer includes at least one of silver (Ag) and indium tin
oxide (ITO).

9. The OLED device of claim 1, wherein the first and
second wirings and the gate electrode are disposed on the
same layer.
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10. The OLED device of claim 1, wherein the heat
blocking layer and the first electrode are disposed on the
same layer.

11. The OLED device of claim 1, further comprising:

an additional insulation layer disposed over the first and

the second wirings in the peripheral region; and

a third wiring disposed over the additional insulation

layer.

12. The OLED device of claim 11, wherein the additional
insulation layer has a contact hole exposing the second
wiring, and wherein the third wiring contacts the second
wiring through the contact hole.

13. The OLED device of claim 11, wherein the third
wiring includes at least one of aluminum (Al) and copper

Cu).
( 121. The OLED device of claim 11, wherein the third
wiring has a resistance less than that of the second wiring.

15. The OLED device of claim 11, wherein the third
wiring, the source electrode, and the drain electrode are
disposed on the same layer.

16. A method of manufacturing an organic light-emitting
display (OLED) device, comprising:

providing a substrate including a display region and a

peripheral region;

forming a transistor in the display region, the transistor

including an active pattern, a gate insulation layer, a
gate electrode, a source electrode, and a drain elec-
trode;

forming an organic light-emitting structure in the display

region, the organic light-emitting structure being elec-
trically connected to the transistor and including a first
electrode, an organic light-emitting layer, and a second
electrode;

forming a first wiring and a second wiring in the periph-

eral region;

forming a heat blocking layer to cover the first and the

second wirings in the peripheral region; and

forming an encapsulation layer over the heat blocking

layer and the organic light-emitting structure.

17. The method of claim 16, wherein the first and second
wirings and the gate electrode are simultaneously formed.

18. The method of claim 16, wherein the heat blocking
layer and the first electrode are simultaneously formed.

19. The method of claim 16, further comprising:

forming an additional insulation layer over the first and

the second wirings in the peripheral region;

partially removing the additional insulation layer to form

a contact hole exposing the second wiring; and
forming a third wiring over the additional insulation layer
while filling the contact hole.

20. The method of claim 19, wherein the third wiring, the
source electrode, and the drain electrode are simultaneously
formed.
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