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(57) ABSTRACT

A method and an apparatus for forming an organic material
pattern in a desired pattern on a substrate to improve device
durability and image quality characteristics, an organic light
emitting display apparatus, and a method of manufacturing an
organic light emitting display apparatus, are provided. The
apparatus includes a heater overlapping with a region of the
substrate different from another region of the substrate in
which the organic material pattern is to be formed, a power
source for applying a voltage to the heater, and wiring for
electrically connecting the power source with the heater.
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METHOD AND APPARATUS FOR FORMING
ORGANIC MATERIAL PATTERN, ORGANIC
LIGHT EMITTING DISPLAY APPARATUS,
AND METHOD OF MANUFACTURING
ORGANIC LIGHT EMITTING DISPLAY
APPARATUS

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2012-0012541, filed on
Feb. 7, 2012, in the Korean Intellectual Property Office, the
disclosure of which is incorporated herein in its entirety by
reference.

BACKGROUND

[0002] 1.TField

[0003] One or more aspects of the present invention relate
to a method and apparatus for forming an organic material
pattern, an organic light emitting display apparatus, and a
method of manufacturing an organic light emitting display
apparatus.

[0004] 2. Description of the Related Art

[0005] An organic layer pattern containing an organic
material may be used for various purposes. For example, the
organic layer pattern may be used in a flat panel display
apparatus.

[0006] From among flat panel display apparatuses, an
organic light emitting display apparatus includes an organic
layer pattern. The organic light emitting display apparatus is
a self-emitting display apparatus that has a larger viewing
angle, better contrast characteristics, and a faster response
speed as compared to other commonly used displays in the
related art. Thus, the organic light emitting display apparatus
has drawn attention as a next-generation display apparatus.

[0007] However, an organic layer pattern is not easy to
manufacture because an organic material is vulnerable to
moisture.

[0008] Thus, it is not easy to exactly manufacture an
organic light emitting display apparatus with an organic layer
pattern according to a desired design. Accordingly, it is desir-
able to improve the durability and image quality characteris-
tics of an organic light emitting display apparatus.

SUMMARY

[0009] One or more embodiments of the present invention
provide a method and an apparatus for forming an organic
material pattern to improve device durability and image qual-
ity characteristics, an organic light emitting display appara-
tus, and a method of manufacturing an organic light emitting
display apparatus.

[0010] According to an embodiment of the present inven-
tion, there is provided an apparatus for forming an organic
material pattern in a desired shape on a substrate, the appa-
ratus including a heater overlapping with a region of the
substrate different from another region of the substrate in
which the organic material pattern is to be formed; a power
source for applying a voltage to the heater; and wiring for
electrically connecting the power source and the heater.

[0011] The heater may include connection members and a
body member. The connection members may respectively
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form both ends of the heater to be connected to the wiring, and
the body member may be located between the connection
members.

[0012] The heater may be formed on a surface of the sub-
strate on which the organic material pattern is to be formed.
[0013] The heater may be formed on a surface of the sub-
strate opposite to another surface of the substrate on which the
organic material pattern is to be formed.

[0014] The apparatus may further include a base member
facing a surface of the substrate opposite to another surface of
the substrate on which the organic material pattern is to be
formed. The heater may be formed on a surface of the base
member facing the substrate.

[0015] The heater may be in contact with the substrate.
[0016] According to another embodiment of the present
invention, there is provided a method of forming an organic
material pattern in a desired shape on a substrate, the method
including preparing a heater to overlap with a region of the
substrate different from another region of the substrate in
which the organic material pattern is to be formed, a power
source to apply voltage to the heater, and wiring to electrically
connect the power source with the heater; forming an organic
material layer on the substrate, the organic material layer
being a material for forming the organic material pattern; and
applying a voltage to the heater from the power source to
remove at least a region of the organic material layer corre-
sponding in position to the heater by using joule heat gener-
ated by the heater.

[0017] The heater may include connection members and a
body member. The connection members may respectively
form both ends of the heater to be connected to the wiring.
The body member may be located between the connection
members.

[0018] The heater may be formed on a surface of the sub-
strate, and the organic material layer may be formed on the
surface of the substrate and cover the heater.

[0019] The heater may be formed on a surface of the sub-
strate opposite to another surface of the substrate on which the
organic material pattern is to be formed.

[0020] The method may further include preparing a base
member to face a surface of the substrate opposite to another
surface of the substrate on which the organic material pattern
is to be formed on the substrate, wherein the heater is formed
on a surface of the base member facing the surface of the
substrate. The substrate may face the heating unit, and the
organic material layer may be formed on the another surface
of the substrate opposite to the surface of the substrate facing
the heater.

[0021] The heater may be in contact with the substrate.
[0022] The organic material pattern may include an aper-
ture corresponding in position to the heater.

[0023] According to another embodiment of the present
invention, there is provided an organic light emitting display
apparatus, the apparatus including a substrate; a display unit
on the substrate and including an organic light emitting
device, the organic light emitting device including a first
electrode, a second electrode, and an intermediate layer, the
intermediate layer being disposed between the first electrode
and the second electrode and including an organic emission
layer; a heater adjacent to the display unit; and an organic
material pattern, the organic material pattern and the heater
overlapping with different regions of the substrate, respec-
tively.
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[0024] The apparatus may further include a sealing sub-
strate facing the substrate; and a sealing member between the
substrate and the sealing substrate and adjacent to the display
unit. A region of the heater may overlap with the sealing
member.

[0025] A bottom surface of the sealing member may be
spaced apart from at least the organic material pattern.
[0026] The sealing member may be spaced apart from the
organic material pattern.

[0027] The apparatus may further include at least one insu-
lating layer between the heater and the sealing member.
[0028] The apparatus may further include a thin film tran-
sistor (TFT) being electrically connected to the organic light
emitting device, the TFT including an active layer, a gate
electrode, a source electrode, and a drain electrode. The
heater may include a material used to form at least one from
among the gate electrode, the source electrode, and drain
electrode.

[0029] The apparatus may further include an interlayer
insulating layer between the gate electrode and the source
electrode, and between the gate electrode and the drain elec-
trode. The heater may include a material used to form the gate
electrode, and the interlayer insulating layer may be formed
on the heater.

[0030] The organic material pattern may include a material
used to form the intermediate layer.

[0031] The organic material pattern may be connected to a
region of the intermediate layer.

[0032] Ends of the heater may correspond to end portions
of the substrate, respectively.

[0033] The heater may include connection members and a
body member. The connection members may respectively
form both ends of the heater. The body member may be
located between the connection members. The connection
members may be formed to respectively correspond to end
portions of the substrate in such a manner that side surfaces of
the connection members are exposed.

[0034] According to another embodiment of the present
invention, there is provided a method of manufacturing an
organic light emitting display apparatus, the method includ-
ing forming a display unit on a substrate, the display unit
including an organic light emitting device, the organic light
emitting device including a first electrode, a second electrode,
and an intermediate layer, the intermediate layer being
between the first electrode and the second electrode and com-
prising an organic emission layer; forming a heater adjacent
to the display unit; forming an organic material layer on the
substrate; and applying a voltage to the heater from a power
source to remove at least a region of the organic material layer
corresponding in position to the heater by using joule heat
generated by the heater.

[0035] Ifthe voltage is applied to the heater from the power
source to remove at least the region of the organic material
layer corresponding in position to the heater by using the
joule heat generated by the heater, then an organic material
pattern having an aperture corresponding in position to the
heater may be formed.

[0036] The power source and the heater may be electrically
connected via wiring.

[0037] The organic material layer may increase a material
used to form the intermediate layer during the formation of
the intermediate layer.

[0038] The method may further include preparing a sealing
substrate to face the substrate; and forming a sealing member
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between the substrate and the sealing substrate, and adjacent
to the display unit. The sealing member may overlap with at
least a region of the heater.

[0039] The forming of the sealing member may be per-
formed after the heater is formed and the region of the organic
material layer corresponding in position to the heater has
been removed.

[0040] The sealing member may be formed to be disposed
apart from the organic material layer.

[0041] The method may further include forming at least
one insulating layer between the heater and the sealing mem-
ber.

[0042] The method may further include forming a thin film
transistor (TFT) to be electrically connected to the organic
light emitting device, the TFT including an active layer, a gate
electrode, a source electrode, and a drain electrode. The
heater may include a material used to form at least one from
among the gate electrode, the source electrode, and the drain
electrode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0043] The above and other features and aspects of the
present invention will become more apparent by describing in
detail exemplary embodiments thereof with reference to the
attached drawings in which:

[0044] FIG. 1 is a schematic plan view of an apparatus for
forming an organic material pattern, according to an embodi-
ment of the present invention;

[0045] FIG. 2is a cross-sectional view taken along the line
1I-II of FIG. 1;
[0046] FIGS.3A and 3B are cross-sectional views illustrat-

ing a method of forming an organic material pattern by using
the apparatus illustrated in FIGS. 1 and 2, according to an
embodiment of the present invention;
[0047] FIG. 4 is a schematic plan view of an apparatus for
forming an organic material pattern, according to another
embodiment of the present invention;

[0048] FIG. 5is a cross-sectional view taken along the line
V-V of FIG. 4;
[0049] FIGS. 6A and 6B are cross-sectional views illustrat-

ing a method of forming an organic material pattern by using
the apparatus illustrated in FIGS. 4 and S, according to
another embodiment of the present invention;

[0050] FIG. 7 is a schematic plan view of an apparatus for
forming an organic material pattern, according to another
embodiment of the present invention;

[0051] FIG. 81is a cross-sectional view taken along the line
VIII-VIII of FIG. 7,

[0052] FIGS. 9A and 9B are cross-sectional views illustrat-
ing a method of forming an organic material pattern by using
the apparatus illustrated in FIGS. 7 and 8, according to
another embodiment of the present invention;

[0053] FIG. 10 is a schematic plan view of an organic light
emitting display apparatus according to an embodiment of the
present invention;

[0054] FIG. 11 is across-sectional view taken along the line
XI-XI of FIG. 10; and

[0055] FIGS.12A is a schematic plan view, and FIGS. 12B
through 12E are cross-sectional views; FIGS. 12A through
12E sequentially illustrate a method of manufacturing the
organic light emitting display apparatus illustrated in FIGS.
10 and 11, according to an embodiment of the present inven-
tion.
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DETAILED DESCRIPTION

[0056] Hereinafter, exemplary embodiments of the present
invention will be described in greater detail with reference to
the accompanying drawings. Expressions 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.

[0057] FIG.11is a schematic plan view of an apparatus 100
for forming an organic material pattern, according to an
embodiment of the present invention. FIG. 2 is a cross-sec-
tional view taken along the line II-II of FIG. 1.

[0058] Referringto FIGS.1 and 2, the apparatus 100 is used
to form a desired organic material pattern on a substrate 101.
[0059] To this end, heating units 120 (e.g., heaters) are
disposed on the substrate 101. The heating units 120 are
electrically connected to a power source 110 via a wiring unit
160 (e.g., wirings).

[0060] The substrate 101 may be formed of a SiO,-based
transparent glass material, but the present invention is not
limited thereto and the substrate 101 may be formed of a
suitable heat-resistant material.

[0061] The heating units 120 are formed in a set or prede-
termined pattern on the substrate 101. The heating units 120
may have any of various patterns. A pattern of the heating
units 120 may be determined according to a shape of an
organic material pattern to be formed on the substrate 101.
[0062] Each of the heating units 120 includes a body mem-
ber 121 and connection members 122. The connection mem-
bers 122 respectively form both ends of the heating unit 120.
The body member 121 is located between the connection
members 122. When a voltage is applied to the heating units
120 by the power source 110, the heating units 120 generate
joule heat. To this end, the heating units 120 may be formed of
metal having a preselected or predetermined resistance.
[0063] The wiring unit 160 is connected to the heating units
120. More specifically, the wiring unit 160 is connected to the
connection members 122 of the heating units 120. The wiring
unit 160 is formed of a conductive material (e.g., metal).
[0064] The power source 110 is electrically connected to
the wiring unit 160. The type of the power source 110 is not
limited. In other words, any of various types of devices
capable of applying a suitable voltage to the heating units 120,
and controlling a level of the voltage to be applied to the
heating units 120 and a period of time for applying the volt-
age, may be employed as the power source 110.

[0065] FIGS.3A and 3B are cross-sectional views illustrat-
ing a method of forming an organic material pattern by using
the apparatus 100 illustrated in FIGS. 1 and 2, according to an
embodiment of the present invention.

[0066] First, referring to FIG. 3A, an organic material layer
130’ that is a material for forming an organic material pattern
130 is formed on a substrate 101. More specifically, the
organic material layer 130" is formed on a surface of the
substrate 101 on which the heating units 120 are disposed. In
this case, the organic material layer 130' is formed on the
entire surface of the substrate 101 on which the heating units
120 are disposed to cover the heating units 120.

[0067] Then, referring to FIG. 3B, a voltage is applied to the
heating units 120 to form the organic material pattern 130, as
will be described in detail below.

[0068] A suitable voltage is applied to the heating units 120
by using the power source 110 of FIG. 1. When the voltage is
applied to the heating units 120, joule heat is generated by the
heating unit 120 due to a preselected or predetermined resis-

Aug. 8,2013

tance of the heating units 120. The generated joule heat is
intensively delivered to regions of the organic material layer
130" that overlap with the heating units 120. Thus, the over-
lapping regions of the organic material layer 130" are melted
and substantially removed by the joule heat.

[0069] Thus, the organic material pattern 130 is formed
having apertures 130a corresponding to the heating units 120.
That is, the heating units 120 do not overlap with the organic
material pattern 130 formed from the organic material layer
130". In other words, the organic material pattern 130 and the
heating units overlap with different regions (e.g., mutually
exclusive regions) of a substrate, respectively.

[0070] Inthe current embodiment, the organic material pat-
tern 130 may be formed using joule heat generated by the
heating units 120 without having to use a wet process, e.g., a
photolithographic process, thereby protecting the organic
material pattern 130 from moisture. Accordingly, it is pos-
sible to form the organic material pattern 130 having high
durability in a precise pattern.

[0071] FIG. 41s a schematic plan view of an apparatus 200
for forming an organic material pattern, according to another
embodiment of the present invention. FIG. 5 is a cross-sec-
tional view taken along the line V-V of FIG. 4.

[0072] Referringto FIGS. 4 and 5, the apparatus 200 is used
to form a desired organic material pattern on a substrate 201.
[0073] To this end, heating units 220 are disposed on the
substrate 201. The heating units 220 are electrically con-
nected to a power source 210 via a wiring unit 260.

[0074] The substrate 201 may be formed of a SiO,-based
transparent glass material, but the present invention is not
limited thereto and the substrate 201 may be formed of a
material having high heat resistance and conductivity.
[0075] The heating units 220 are formed in a preselected or
predetermined pattern on a bottom surface of the substrate
201. The heating units 220 may have any of various patterns.
A pattern of the heating units 220 may be determined accord-
ing to a desired shape of an organic material pattern to be
formed on the substrate 201.

[0076] Each of the heating units 220 includes a body mem-
ber 221 and connection members 222. The connection mem-
bers 222 respectively form both ends of the heating unit 220.
The body member 221 is located between the connection
members 222. When a voltage is applied to the heating units
220 by the power source 210, the heating units 220 generate
joule heat. To this end, the heating units 220 may be formed of
metal having a preselected or predetermined resistance.
[0077] The wiring unit 260 is connected to the heating units
220. More specifically, the wiring unit 260 is connected to the
connection members 222 of the heating units 220. The wiring
unit 260 is formed of a conductive material (e.g., metal).
[0078] The power source 210 is electrically connected to
the wiring unit 260. The type of the power source 210 is not
limited. In other words, any of various types of devices
capable of applying a suitable voltage to the heating units 220,
and controlling a level of the voltage to be applied to the
heating units 220 and a period of time for applying the volt-
age, may be employed as the power source 210.

[0079] FIGS. 6A and 6B are cross-sectional views illustrat-
ing a method of forming an organic material pattern by using
the apparatus 200 illustrated in FIGS. 4 and 5, according to
another embodiment of the present invention.

[0080] First, referring to FIG. 6A, an organic material layer
230" that is a material for forming an organic material pattern
230 is formed on a substrate 201. More specifically, the
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organic material layer 230" is formed on a surface of the
substrate 201 opposite to another surface of the substrate 201
on which the heating units 220 are disposed. That is, the
heating units 220 are formed on the bottom surface of the
substrate 201, and the organic material layer 230" is formed on
a top surface of the substrate 201.

[0081] Inthiscase, the organic material layer 230" is formed
to entirely cover the top surface of the substrate 201 to overlap
with the heating units 220.

[0082] Then, referring to FIG. 6B, a voltageis applied to the
heating units 220 to form the organic material pattern 230, as
will be described in detail below.

[0083] A suitable voltage is applied to the heating units 220
by using the power source 210 of FIG. 3. When the voltage is
applied to the heating units 220, joule heat is generated by the
heating unit 220 due to a preselected or predetermined resis-
tance of the heating units 220. The generated joule heat is
intensively delivered to regions of the organic material layer
230' corresponding to the heating units 220, via the substrate
210. Thus, the regions of the organic material layer 230"
overlapping the heating units 220 are melted and removed by
the joule heat.

[0084] Thus, the organic material pattern 230 is formed
having apertures 230a corresponding to the heating units 220.
[0085] Inthe current embodiment, the organic material pat-
tern 230 may be formed using joule heat generated by the
heating units 220 without having to use a wet process, e.g., a
photolithographic process, thereby protecting the organic
material pattern 230 from moisture. Accordingly, it is pos-
sible to form the organic material pattern 230 having high
durability in a precise pattern.

[0086] In FIGS. 6A and 6B, the heating units 220 and the
organic material layer 230" are disposed apart from one
another to not contact one another. Thus, it is possible to
prevent the organic material layer 230' from being abnor-
mally degraded, which is caused by the contact between the
heating units 220 and the organic material layer 230' when
joule heat is generated by the heating units 220.

[0087] Furthermore, the heating units 220 may be pre-
vented from being polluted, which can happen when the
organic material layer 230" is degraded and remains on the
heating units 220.

[0088] FIG. 7is a schematic plan view of an apparatus 300
for forming an organic material pattern, according to another
embodiment of the present invention. FIG. 8 is a cross-sec-
tional view taken along the line VIII-VIII of FIG. 7.

[0089] Referringto FIGS.7 and 8, the apparatus 300 is used
to form a desired organic material pattern on a substrate (not
shown).

[0090] To this end, heating units 320 are disposed on a base
member 350. The heating units 320 are electrically connected
to a power source 310 via a wiring unit 360.

[0091] The base member 350 may be formed of a SiO,-
based transparent glass material, but the present invention is
not limited thereto and the base member 350 may be formed
of a suitable heat-resistant material.

[0092] The heating units 320 are formed in a preselected or
predetermined pattern on the base member 350. The heating
units 320 may have any of various patterns. A pattern of the
heating units 320 may be determined according to a desired
shape of an organic material pattern to be formed on a sub-
strate (not shown).

[0093] Each of the heating units 320 includes a body mem-
ber 321 and connection members 322. The connection mem-
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bers 322 respectively form both ends of the heating unit 320.
The body member 321 is located between the connection
members 322. When a voltage is applied to the heating units
320 by the power source 310, the heating units 320 generate
joule heat. To this end, the heating units 320 may be formed of
metal having a preselected or predetermined resistance.

[0094] The wiring unit 360 is connected to the heating units
320. More specifically, the wiring unit 360 is connected to the
connection members 322 of the heating units 320. The wiring
unit 360 is formed of a conductive material (e.g., metal).

[0095] The power source 310 is electrically connected to
the wiring unit 360. The type of the power source 310 is not
limited. In other words, any of various types of devices
capable of applying a suitable voltage to the heating units 320,
and controlling a level of the voltage to be applied to the
heating units 320 and a period of time for applying the volt-
age, may be employed as the power source 310.

[0096] FIGS.9A and 9B are cross-sectional views illustrat-
ing a method of forming an organic material pattern by using
the apparatus 300 illustrated in FIGS. 7 and 8, according to
another embodiment of the present invention.

[0097] First, referring to FIG. 9A, a substrate 301 is dis-
posed to face the base member 350, and an organic material
layer 330' that is a material for forming an organic material
pattern 330 is formed on the substrate 301.

[0098] More specifically, the substrate 301 is disposed to
face the surface of the base member 350 on which the heating
units 320 are disposed. Thus, the heating units 320 face the
substrate 301, and the heating units 320 may contact the
substrate 301.

[0099] The organic material layer 330' is formed on a sur-
face of the substrate 301 opposite to a surface of the substrate
301 that faces the heating units 320. In the example of FIG.
9A, the organic material layer 330' is formed on a top surface
of the substrate 301 to entirely cover the top surface of the
substrate 301 and to overlap with the heating units 320.

[0100] Then, referring to FIG. 9B, a voltage is applied to the
heating units 320 to form the organic material pattern 330, as
will be described in detail below.

[0101] A suitable voltage is applied to the heating units 320
by using the power source 310 of FIG. 6. When the voltage is
applied to the heating units 320, joule heat is generated by the
heating unit 320 due to a preselected or predetermined resis-
tance of the heating units 320. The generated joule heat is
intensively delivered to regions of the organic material layer
330" corresponding to the heating units 320, via the substrate
310. Thus, the regions of the organic material layer 330’
overlapping with the heating units 320 are melted and
removed by the joule heat.

[0102] Thus, the organic material pattern 330 is formed
having apertures 330a corresponding to the heating units 320.

[0103] Inthecurrent embodiment, the organic material pat-
tern 330 may be formed using joule heat generated by the
heating units 320 without having to use a wet process, e.g., a
photolithographic process, thereby protecting the organic
material pattern 330 from moisture. Accordingly, it is pos-
sible to form the organic material pattern 330 having a precise
pattern and high durability.

[0104] In particular, the heating units 320 and the organic
material layer 330" are spaced apart and not in contact one
another. Thus, it is possible to prevent the organic material
layer 330" from being abnormally degraded, which is caused
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by the contact between the heating units 320 and the organic
material layer 330" when joule heat is generated by the heat-
ing units 320.

[0105] Also, the heating units 320 may be prevented from
being polluted, which can happen when the organic material
layer 330" is degraded and remains on the heating units 320.
[0106] Furthermore, since the heating units 320 are formed
on the base member 350 other than the substrate 301, the
heating units 320 are not present on the substrate 301 even
after the organic material pattern 330 is formed on the sub-
strate 301, thereby increasing utility of the substrate 301.
Also, it is possible to repeatedly form the organic material
pattern 330 on a plurality of substrates 301 by moving the
base member 350, thereby increasing process efficiency.
[0107] FIG. 10 is a schematic plan view of an organic light
emitting display apparatus 500 according to an embodiment
of the present invention. FIG. 11 is a cross-sectional view
taken along the line XI-XI of FIG. 10.

[0108] The organic light emitting display apparatus 500
includes a substrate 501, a display unit 505, a heating unit
520, an organic material layer 523, a sealing member 570, and
a sealing substrate 502.

[0109] Although not shown, the display unit 505 includes a
plurality of organic light emitting devices. Each of the organic
light emitting devices includes a first electrode, an interme-
diate layer, and a second electrode. The display unit 505 will
be described in more detail when a method of manufacturing
the organic light emitting display apparatus S00 according to
an embodiment of the present invention is described below.
[0110] Referringto FIGS. 10 and 11, the heating unit 520 is
formed in a region (e.g., a periphery region) of the substrate
501.

[0111] The organic material layer 523 is formed above the
heating unit 520 not to overlap with the heating unit 520.
[0112] The sealing member 570 is disposed on the heating
unit 520 to overlap with a preselected or predetermined
region of the heating unit 520 and to be spaced apart from the
organic material layer 523. The sealing member 570 is dis-
posed between the substrate 501 and the sealing substrate 502
to wrap around the display unit 505.

[0113] However, the present invention is not limited
thereto, and the organic light emitting display apparatus 500
may not include the sealing member 570 or the sealing sub-
strate 502.

[0114] The structure of the organic light emitting display
apparatus 500 according to the current embodiment will now
be described in more detail with reference to FIGS. 12A to
12E.

[0115] FIG.12A1s aplan view, and FIGS. 12B through 12E
are cross-sectional views sequentially illustrating a method of
manufacturing the organic light emitting display apparatus
500 illustrated in FIGS. 10 and 11, according to an embodi-
ment of the present invention.

[0116] First, the method will be described with reference to
FIGS.12A and 12B. FIG. 12B is a cross-sectional view taken
along the lines XITA-XIIA and XIIB-XIIB of FIG. 12A.
[0117] Referring to FIGS. 12A and 12B, a display unit 505
is formed on a substrate 501, and heating units 520 are dis-
posed near the display unit 505. Specifically, the heating units
520 are disposed adjacent to respective edges of the substrate
501, e.g., left and right edges of the substrate 501. Each of the
heating units 520 includes a body member 521 and connec-
tion members 522. The connection members 522 may corre-
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spond to side surfaces of the substrate 501, respectively. Thus,
side surfaces of the connection members 522 may be
exposed.

[0118] More specifically, a buffer layer 511 is formed on
the substrate 501. The buffer layer 511 may be formed to
entirely cover a top surface of the substrate 501, including the
display unit 505 on the substrate 501 and surroundings of the
display unit 505. The buffer layer 511 prevents or reduces
impurity elements from penetrating via the substrate 501 and
provides a substantially flat surface on the substrate 501. The
buffer layer 511 may be formed of any suitable materials for
enabling the above functions.

[0119] For example, the buffer layer 511 may contain an
inorganic material, e.g., a silicon oxide, a silicon nitride, a
silicon oxynitride, an aluminum oxide, an aluminum nitride,
atitanium oxide, a titanium nitride, an organic material (e.g.,
polyimide, polyester, or acryl), or a stacked structure includ-
ing a combination thereof. The buffer layer 511 is not an
indispensable component and may thus be omitted if needed.

[0120] The display unit 505 may include a thin film tran-
sistor (TFT) disposed on the buffer layer 511. The TFT
includes an active layer 512, a gate electrode 514, a source
electrode 516, and a drain electrode 517.

[0121] First, the active layer 512 is formed in a preselected
or predetermined pattern on the buffer layer 511. The active
layer 512 may be formed of an inorganic semiconductor, e.g.,
amorphous silicon or poly silicon, an organic semiconductor,
or an oxide semiconductor. The active layer 512 includes a
source region, a drain region, and a channel region.

[0122] A gate insulating layer 513 is formed on the active
layer 512. The gate insulating layer 513 may be formed to
correspond to the entire substrate 501. In other words, the gate
insulating layer 513 is formed on both the display unit 505
and the surrounding of the display unit 505. The gate insulat-
ing layer 513 insulates the active layer 512 from the gate
electrode 514, and may be formed of an organic material or an
inorganic material, e.g., SiNx or SiO,.

[0123] The gate electrode 514 is formed on the gate insu-
lating layer 513. The gate electrode 514 may contain gold
(Au), silver (Ag), copper (Cu), nickel (Ni), platinum (Pt),
palladium (Pd), aluminum (Al), molybdenum (Mo), an Al:Nd
alloy, or an Mo:W alloy, but the present invention is not
limited thereto, and any of other suitable materials may be
used to form the gate electrode 514 according to design con-
ditions.

[0124] The heating units 520 are formed near the display
unit 505. The heating units 520 may be formed of the material
used to form the gate electrode 514. The heating units 520 are
formed near the edges of the substrate 501. In the current
embodiment, the heating units 520 are formed on a layer on
which the gate electrode 514 is formed by using the material
of the gate electrode 514, but the present invention is not
limited thereto. That is, the location and material of the heat-
ing units 520 on the substrate 501 are not limited. For
example, the heating units 520 may be formed of a material
used to form the source electrode 516 or the drain electrode
517, as will be described below.

[0125] An interlayer insulating layer 515 is formed on the
gate electrode 514. The interlayer insulating layer 515 may be
formed to correspond to all the surfaces of the substrate 501.
In other words, the interlayer insulating layer 515 is formed
on both the display unit 505 and the surroundings of the
display unit 505 to cover the heating units 520.



US 2013/0200378 Al

[0126] The source electrode 516 and the drain electrode
517 are formed on the interlayer insulating layer 515. Spe-
cifically, the interlayer insulating layer 515 and the gate insu-
lating layer 513 are formed to expose the source and drain
regions of the active layer 512, and the source electrode 516
and the drain electrode 517 are formed to contact the exposed
source and drain regions, respectively.

[0127] A passivation layer 518 is formed on the TFT. Spe-
cifically, the passivation layer 518 is formed on the source
electrode 516 and the drain electrode 517.

[0128] An organic light emitting device 540 is formed on
the passivation layer 518. The organic light emitting device
540 includes a first electrode 541, a second electrode 542, and
an intermediate layer 543.

[0129] Inmore detail, the passivation layer 518 is formed to
partially cover the drain electrode 517 so that a preselected or
predetermined region of the drain electrode 517 may be
exposed, and the first electrode 541 is formed to be connected
to the exposed region of the drain electrode 517.

[0130] When the first electrode 541 functions as an anode,
the first electrode 541 may include ITO, IZO, ZnO, or In,O,
having a high work function. According to various embodi-
ments, the first electrode 541 may further include a reflective
layer formed of silver (Ag), magnesium (Mg), aluminum
(Al), platinum (Pt), palladium (Pd), gold (Au), nickel (Ni),
neodymium (Nd), iridium (Ir), chromium (Cr), lithium (Li),
ytterbium (Yb), or calcium (Ca).

[0131] A pixel defining layer 519 is formed on the first
electrode 541 by using an insulating material. The pixel defin-
ing layer 519 is formed to expose a preselected or predeter-
mined region of the first electrode 541.

[0132] The intermediate layer 543 is formed on the first
electrode 541. In more detail, the intermediate layer 543 is
formed to contact the exposed region of the first electrode
541.

[0133] The intermediate layer 543 includes an organic
emission layer (not shown) to emit visible light. The interme-
diate layer 543, and particularly, the organic emission layer
may be formed according to any of various methods known to
those skilled in the art. For example, the organic emission
layer may be formed according to a deposition process using
a deposition mask. In this case, the intermediate layer 543
may remain on not only a preselected or predetermined region
of the display unit 505, but also on outer walls of the display
unit 505 to overlap with the heating units 520.

[0134] Inparticular, referring to FIG. 12A, if the deposition
process is continuously performed on the substrate 501 in a
direction from a left end of the substrate 501 to a right end of
the substrate 501 so as to form the organic emission layer of
the intermediate layer 543, then the intermediate layer 543 is
also formed on regions adjacent to the left and right edges of
the substrate 501. Thus, the intermediate layer 543 may over-
lap with the heating units 520.

[0135] Inthis case, certain regions of the intermediate layer
543, which surround the display unit 505, are not used for the
function of the display unit 505, but may cause an error during
a subsequent process, as will be described below.

[0136] The intermediate layer 543 may be formed of a
low-molecular weight organic material or a high-molecular
weight organic material. If the low-molecular weight organic
material is used, then the intermediate layer 543 may include
a hole injection layer (HIL), a hole transport layer (HTL), an
emission layer (EML), an electron transport layer (ETL), and
an electron injection layer (EIL).
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[0137] The HIL may be formed of a phthalocyanine com-
pound, e.g., copper phthalocyanine (CuPc), or starburst-type
amines, e.g., TCTA, m-MTDATA, or m-MTDAPB.

[0138] The HTL may be formed of N,N'-bis(3-methylphe-
nyl)-N,N'-diphenyl[1,1-biphenyl]-4,4'-diamine (TPD), or
N,N'-di(naphthalene-1-yl)-N,N'-diphenyl benzidine
(a-NPD).

[0139] The EIL may be formed of LiF, NaCl, CsF, Li20,
BaO, or Liq.

[0140] The ETL may be formed of tris-8-hydroxyquinoline
aluminum (Alqg3).

[0141] Theorganic emission layer may include a host mate-
rial and a dopant material.

[0142] Examples of the host material of the organic emis-
sion layer may include tris(8-hydroxy-quinolinato)aluminum
(Alg3), 9,10-di(naphth-2-yl)anthracene (AND), 3-tert-butyl-
9,10-di(naphth-2-yl)anthracene (TBADN), 4,4'-bis(2,2-
diphenyl-ethene-1-yl)-4,4'-dimethylphenyl (DPVBIi), 4,4'-
bis(2,2-diphenyl-ethene-1-y1)-4,4'-dimethylphenyl
(p-DMDPVBI), tert(9,9-diarylfluorene)s (TDAF), 2-(9,9'-
spirobifluorene-2-y1)-9,9'-spirobifluorene(BSDF), 2,7-bis(9,
9'-spirobifluorene-2-y1)-9,9'-spirobifluorene (TSDF), bis(9,
9-diarylfiuorene)s (BDAF), 4,4'-bis(2,2-diphenyl-ethene-1-
yD)-4,4'-di-(tert-butyl)phenyl (p-TDPVBI), 1,3-bis(carbazol-
9-yl)benzene (mCP), 1,3,5-tris(carbazol-9-yl)benzene (tCP),
4,4' 4" -tris(carbazol-9-yDtriphenylamine (TcTa), 4,4'-bis
(carbazol-9-yl)biphenyl (CBP), 4,4'-bis(9-carbazolyl)-2,2'-
dimethyl-biphenyl (CBDP), 4,4'-bis(carbazol-9-y1)-9,9-dim-
ethyl-fluorene (DMFL-CBP), 4,4'-bis(carbazol-9-y1)-9,9-bis
(9-phenyl-9H-carbazol)fluorene  (FL-4CBP), 4,4'-bis
(carbazol-9-y1)-9,9-di-tolyl-fluorene (DPFL-CBP), 9,9-bis
(9-phenyl-9H-carbazol)fluorene (FL-2CBP), and the like.
[0143] Examples of the dopant material of the organic
emission layer may include 4,4'-bis[4-(di-p-tolylamino)
styryl]biphenyl (DPAVBIi), 9,10-di(naph-2-tyl)anthracene
(ADN), 3-tert-butyl-9,10-di(naph-2-typanthracene
(TBADN), and the like.

[0144] The second electrode 542 is formed on the interme-
diate layer 543. When the second electrode 542 functions as
a cathode, the second electrode 542 may be formed of metal,
e.g., silver (Ag), magnesium (Mg), aluminum (Al), platinum
(Pt), palladium (Pd), gold (Au), nickel (Ni), neodymium
(Nd), iridium (Ir), chromium (Cr), lithium (L1), or calcium
(Ca). Also, the second electrode 542 may include 1TO, 1ZO,
Zn0, or In,O; to pass light therethrough.

[0145] When a voltage is applied across the first electrode
541 and the second electrode 542, visible light is emitted from
the organic emission layer of the intermediate layer 543 to
form an image that a user can view.

[0146] Then, referring to FIGS. 12C and 12D, the organic
material layer 523 is formed using the heating units 520.
[0147] More specifically, referring to FIG. 12C, a voltage is
applied to the heating units 520 from a power source 510 via
a wiring unit 560. In this case, the heating units 520 may be
exposed so that the heating units 520 and the wiring unit 560
may be easily connected to one another. As described above,
the connection members 522 of the heating units 520 are
formed to correspond to edges of the substrate 501 so that side
surfaces of the connection member 522 may be exposed and
the exposed side surfaces may be connected to the wiring unit
560.

[0148] When voltage is applied to the heating units 520,
joule heat is generated by the heating unit 520 due to a
preselected or predetermined resistance of the heating units
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520. The regions of the intermediate layer 543 that overlap
with the heating units 520 are melted and removed due to the
generated joule heat. Thus, as illustrated in FIG. 12D, the
organic material pattern 523 is formed having apertures 523a
corresponding to the heating units 520.

[0149] Inthis case, the shape of the organic material pattern
523 may vary according to the sizes and shapes of the heating
unit 520, and the organic material pattern 523 may be con-
nected to the intermediate layer 543.

[0150] Then, referring to FIG. 12E, a sealing member 570
and a sealing substrate 502 are disposed to complete the
manufacturing of the organic light emitting display apparatus
500.

[0151] Specifically, the sealing member 570 overlaps with
at least preselected or predetermined regions of the heating
units 520. Also, a bottom surface of the sealing member 570
contacts the interlayer insulating layer 515, but is spaced
apart from the organic material pattern 523. The sealing mem-
ber 570 may be spaced apart from the organic material pattern
523. Thus, the sealing member 570 may be prevented from
being physically or chemically degraded due to the contact
with the organic material pattern 523.

[0152] The sealing member 570 is disposed near the dis-
play unit 505, and between the substrate 501 and the sealing
substrate 502 to combine the substrate 501 with the sealing
substrate 502. Thus, the organic light emitting device 540
may be protected from foreign substances, moisture, or exter-
nal shocks.

[0153] Inthe current embodiment, the organic material pat-
tern 523 may be formed using joule heat generated by the
heating units 520 without having to use a wet process, e.g., a
photolithographic process, thereby protecting the organic
material pattern 523 from moisture.

[0154] Also, since the deposition process is performed on
the substrate 501 toward a direction, the intermediate layer
543 remains even at the edges of the substrate 501 when the
intermediate layer 543 is formed. The remnant intermediate
layer 543 around the display unit 505 is not used for the
function of the display unit 505, but may cause other elements
from being polluted during manufacturing of the organic light
emitting display apparatus 500. The remnant intermediate
layer 543 may lower adhering strength between elements
disposed at the edges of the substrate 501 and the substrate
502, thereby lowering the durability of the organic light emit-
ting display apparatus 500.

[0155] In particular, the sealing substrate 502 may be dis-
posed to face the substrate 501 to seal the display unit 505,
and the sealing member 570 may be formed to combine the
substrate 501 with the sealing substrate 502. In this case,
when the sealing member 570 contacts the remnant interme-
diate layer 543 or is formed on the remnant intermediate layer
543, the characteristics of the sealing member 570 may be
degraded or the adhering strength between the substrate 501
and the sealing substrate 502 may be reduced, thereby pre-
venting the display unit 505 from being precisely sealed.
However, according to the current embodiment, the organic
material pattern 523 may be formed by easily removing a
preselected region of the remnant intermediate layer 543 by
using the heating units 520, and the sealing member 570 is
formed to be disposed apart from the organic material pattern
523. Thus, it is possible to increase the adhering strength
between the substrate 501 and the sealing substrate 502,
thereby improving the durability of the organic light emitting
display apparatus 500. Also, it is possible to prevent image
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quality characteristics of the display unit 505 from being
degraded by effectively sealing the display unit 505.

[0156] Furthermore, the heating units 520 are formed in a
layer of the TFT of the display unit 505, i.e., on the layer on
which the gate electrode 514 is formed, by using the material
used to form the gate electrode 514, thereby increasing pro-
cess convenience.

[0157] In the current embodiment, the organic light emit-
ting display apparatus 500 includes the sealing member 570
and the sealing substrate 502, but the present invention is not
limited thereto. In other words, the organic light emitting
display apparatus 500 may not include the sealing member
570 and the sealing substrate 502, and in this case, the organic
material pattern 523 may also be easily formed by using the
heating units 520. Also, the organic material pattern 523 may
be formed in a desired pattern by forming the heating units
520 in any of various shapes.

[0158] Also, in the current embodiment, the heating units
520 are disposed in regions adjacent to the left and right edges
of the substrate 501, but the present invention is not limited
thereto, and the heating units 520 may be disposed in regions
adjacent to upper and lower edges of the substrate 501.
[0159] Furthermore, when the organic light emitting dis-
play apparatus 500 is formed, the heating units 520 may be
formed on a bottom surface of the substrate 501 as illustrated
in FIG. 4 or may be formed on an additional base member (not
shown) as illustrated in FIG. 7.

[0160] Accordingly, with a method and apparatus for form-
ing an organic material pattern, an organic light emitting
display apparatus, and a method of manufacturing an organic
light emitting display apparatus according to various embodi-
ments of the present invention, it is possible to easily improve
durability and image quality characteristics of an organic
light emitting display apparatus.

[0161] While the present invention has been particularly
shown and described with reference to exemplary embodi-
ments thereof, 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 invention as defined by the following claims, and
their equivalents.

What is claimed is:

1. An apparatus for forming an organic material pattern on
a substrate, the apparatus comprising:

a heater overlapping with a region of the substrate different
from another region of the substrate in which the organic
material pattern is to be formed;

a power source for applying a voltage to the heater; and

wiring for electrically connecting the power source with
the heater.

2. The apparatus of claim 1,

wherein the heater comprises connection members and a
body member,

wherein the connection members respectively form both
ends of the heater to be connected to the wiring, and

wherein the body member is located between the connec-
tion members.

3. The apparatus of claim 1, wherein the heater is on a
surface of the substrate on which the organic material pattern
is to be formed.

4. The apparatus of claim 1, wherein the heater is on a
surface of the substrate opposite to another surface of the
substrate on which the organic material pattern is to be
formed.
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5. The apparatus of claim 1, further comprising a base
member facing a surface of the substrate opposite to another
surface of the substrate on which the organic material pattern
is to be formed, and

wherein the heater is formed on a surface of the base
member facing the substrate.

6. The apparatus of claim 5, wherein the heater is in contact

with the substrate.

7. A method of forming an organic material pattern on a
substrate, the method comprising:

preparing a heater to overlap with a region of the substrate
different from another region of the substrate in which
the organic material pattern is to be formed, a power
source to apply a voltage to the heater, and wiring to
electrically connect the power source with the heater;

forming an organic material layer on the substrate, the
organic material layer being a material for forming the
organic material pattern; and

applying a voltage to the heater from the power source to
remove at least a region of the organic material layer
corresponding in position to the heater by using joule
heat generated by the heater.

8. The method of claim 7, wherein the heater comprises

connection members and a body member,

wherein the connection members respectively form both
ends of the heater to be connected to the wiring, and

the body member is located between the connection mem-
bers.

9. The method of claim 7, wherein the heater is formed on

a surface of the substrate, and

the organic material layer is formed on the surface of the
substrate and covers the heater.

10. The method of claim 7, wherein the heater is formed on

a surface of the substrate opposite to another surface of the
substrate on which the organic material pattern is to be
formed.

11. The method of claim 7, further comprising preparing a
base member to face a surface of the substrate opposite to
another surface of the substrate on which the organic material
pattern is to be formed on the substrate,

wherein the heater is formed on a surface of the base
member facing the surface of the substrate, and

wherein the organic material layer is formed on the another
surface of the substrate opposite to the surface of the
substrate facing the heater.

12. The method of claim 7, wherein the heater is in contact

with the substrate.

13. The method of claim 7, wherein the organic material
pattern comprises an aperture corresponding in position to the
heater.

14. An organic light emitting display apparatus, the appa-
ratus comprising:

a substrate;

a display unit on the substrate and comprising an organic
light emitting device, the organic light emitting device
comprising a first electrode, a second electrode, and an
intermediate layer, the intermediate layer being dis-
posed between the first electrode and the second elec-
trode and comprising an organic emission layer;

a heater adjacent the display unit; and

an organic material pattern, the organic material pattern
and the heater overlapping different regions of the sub-
strate, respectively.
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15. The apparatus of claim 14, further comprising:

a sealing substrate facing the substrate; and

a sealing member between the substrate and the sealing

substrate and adjacent to the display unit,

wherein a region of the heater overlaps with the sealing

member.

16. The apparatus of claim 15, wherein a bottom surface of
the sealing member is spaced apart from at least the organic
material pattern.

17. The apparatus of claim 15, wherein the sealing member
is spaced apart from the organic material pattern.

18. The apparatus of claim 15, further comprising at least
one insulating layer between the heater and the sealing mem-
ber.

19. The apparatus of claim 14, further comprising a thin
film transistor (TFT) being electrically connected to the
organic light emitting device, the TFT comprising an active
layer, a gate electrode, a source electrode, and a drain elec-
trode,

wherein the heater comprises a material used to form at

least one from among the gate electrode, the source
electrode, and drain electrode.

20. The apparatus of claim 19, further comprising an inter-
layer insulating layer between the gate electrode and the
source electrode, and between the gate electrode and the drain
electrode,

wherein the heater comprises a material used to form the

gate electrode, and

wherein the interlayer insulating layer is on the heater.

21. The apparatus of claim 14, wherein the organic material
pattern comprises a material used to form the intermediate
layer.

22.The apparatus of claim 14, wherein the organic material
pattern is connected to a region of the intermediate layer.

23. The apparatus of claim 14, wherein ends of the heater
correspond to end portions of the substrate, respectively.

24. The apparatus of claim 14, wherein the heater com-
prises connection members and a body member,

wherein the connection members respectively form both

ends of the heater,

the body member is located between the connection mem-

bers, and

the connection members are formed to respectively corre-

spond to end portions of the substrate in such a manner
that side surfaces of the connection members are
exposed.

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

forming a display unit on a substrate, the display unit

comprising an organic light emitting device, the organic

light emitting device comprising a first electrode, a sec-

ond electrode, and an intermediate layer, the intermedi-

ate layer being between the first electrode and the second

electrode and comprising an organic emission layer;
forming a heater adjacent to the display unit;

forming an organic material layer on the substrate; and

applying a voltage to the heater from a power source to

remove at least a region of the organic material layer
corresponding in position to the heater by using joule
heat generated by the heater.

26. The method of claim 25, wherein, if the voltage is
applied to the heater from the power source to remove at least
the region of the organic material layer corresponding in
position to the heater by using the joule heat generated by the
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heater, then an organic material pattern having an aperture
corresponding in position to the heater is formed.

27. The method of claim 25, wherein the power source and
the heater are electrically connected via wiring.

28. The method of claim 25, wherein the organic material
layer comprises a material used to form the intermediate layer
during the formation of the intermediate layer.

29. The method of claim 25, further comprising:

preparing a sealing substrate to face the substrate; and

forming a sealing member between the substrate and the
sealing substrate, and adjacent the display unit,

wherein the sealing member overlaps with at least a region
of the heater.

30. The method of claim 29, wherein the forming of the
sealing member is performed after the heater is formed and
the region of the organic material layer corresponding in
position to the heater has been removed.

31. The method of claim 29, wherein the sealing member is
formed to be spaced apart from the organic material layer.

32. The method of claim 29, further comprising forming at
least one insulating layer between the heater and the sealing
member.

33. The method of claim 25, further comprising forming a
thin film transistor (TFT) to be electrically connected to the
organic light emitting device, the TFT comprising an active
layer, a gate electrode, a source electrode, and a drain elec-
trode,

wherein the heater comprises a material used to form at

least one from among the gate electrode, the source
electrode, and the drain electrode.

Ed * * #* Ed
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