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APPARATUS FOR MANUFACTURING
ORGANIC LIGHT EMITTING DIODE
DISPLAY AND METHOD FOR
MANUFACTURING ORGANIC LIGHT
EMITTING DIODE DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2012-0131184 filed in the
Korean Intellectual Property Office on Nov. 19, 2012, the
entire contents of which are incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The described technology relates generally to a
manufacturing apparatus of an organic light emitting diode
(OLED) display and a method for manufacturing the OLED
display. More particularly, the described technology relates
generally to a manufacturing apparatus of an OLED display
of which a circuit board and an encapsulation substrate are
sealed to each other using a sealant, and a method for manu-
facturing the OLED display.

[0004] 2. Description of the Related Technology

[0005] A display device is a device displaying images.
Recently, a display device including an organic light emitting
diode has received more attention.

[0006] Since the OLED display has a self-emission char-
acteristic and does not require a separate light source, unlike
aliquid crystal display device, a thickness and a weight of the
entire display device may be reduced. Further, the OLED
display has high-definition characteristics such as low power
consumption, high luminance, and a high response speed.
[0007] Ingeneral,an OLED display includes a circuitboard
where an organic light emitting element is formed, an encap-
sulation substrate disposed on the circuit board, a sealant
sealing the circuit board and the encapsulation substrate, and
a capping layer filling a space between the circuit board and
the encapsulation substrate.

[0008] In manufacturing a conventional OLED display, a
capping layer is formed by forming a liquid layer including a
thermally curable material on an encapsulation substrate,
sealing a circuitboard to the encapsulation substrate, and then
curing the liquid layer using heat, or formed by curing the
liquid layer formed on the encapsulation substrate using heat
before sealing the encapsulation substrate to the circuit board.
[0009] However, when the capping layer is formed by cur-
ing the liquid layer using heat after sealing the circuit board to
the encapsulation substrate, an organic light emitting element
formed in the circuit board is deteriorated due to the heat.
[0010] When the capping layer is formed by curing the
liquid layer formed on the encapsulation substrate using heat
before sealing the encapsulation substrate to the circuit board,
gas generated from the liquid layer due to the heat is unex-
pectedly deposited to the encapsulation substrate, thereby
causing a portion of the encapsulation substrate where the
sealant is formed to be contaminated.

[0011] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the described technology and therefore it
may contain information that does not form the prior art that
is already known in this country to a person of ordinary skill
in the art.
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SUMMARY OF CERTAIN INVENTIVE ASPECTS

[0012] The described technology has been made in an
effort to provide an OLED display that can prevent deterio-
ration of an organic light emitting element and contamination
of an encapsulation substrate caused by thermal curing of a
liquid layer formed as a capping layer disposed between a
circuit board and the encapsulation substrate, and a manufac-
turing method of an OLED display.

[0013] A first aspect of the present invention provides a
manufacturing apparatus of an OLED display. The manufac-
turing apparatus includes: a mounter to which a substrate that
includes a display area coated with a liquid layer including a
thermally curable material and a non-display area neighbor-
ing the display area is mounted; a separator disposed on the
substrate while contacting the non-display area of the sub-
strate, configured to form a separation space that separates the
liquid layer together with the substrate; and a heater config-
ured to apply heat to the liquid layer.

[0014] The separator may include: a plurality of columns
contacting the non-display area of the substrate and extended
to an upper direction of the mounter; and a floater bent-
extended from one column to the other column among the
plurality of columns and separated from the substrate.
[0015] The column may include a buffer contacting the
non-display area of the substrate.

[0016] The column and the floater may include metal, and
the buffer may include at least one of silicon or a fluorine
resin.

[0017] The floater may include at least one first penetration
hole connected with the separation space, and the manufac-
turing apparatus may further include a capturing portion con-
nected with the first penetration hole and configured to cap-
ture gas generated from the liquid layer and collected in the
separation space.

[0018] The penetration hole may be shaped as an inverted
triangle.
[0019] The heater may be disposed between the separator

and the liquid layer and contacts the separator, and the heater
may include a second penetration hole connected to the first
penetration hole and the separation space.

[0020] The heater may be provide in the mounter.

[0021] The heater may be disposed between the separator
and the liquid layer and contacts the separator.

[0022] The substrate may be an encapsulation substrate of
the OLED display.

[0023] A second aspect of the present invention provides a
method for manufacturing an OLED display. The method
includes: mounting a substrate including a display area
coated with a liquid layer that includes a thermally curable
material and a non-display area neighboring the display area
to a mounter; disposing a separator that forms a separation
space for separating the liquid layer together with the sub-
strate by contacting the non-display area of the substrate on
the substrate; and curing the liquid layer by heating the liquid
layer.

[0024] The method may further include: forming a sealant
in the non-display area of the substrate; aligning the substrate
to make the liquid layer face an organic light emitting element
on a circuit board where the organic light emitting element is
formed; and sealing the circuit board to the substrate using a
sealant for the circuit board and the substrate seal the organic
light emitting element together with the sealant.

[0025] According to certain embodiments, a manufactur-
ing apparatus that can prevent deterioration of an organic light
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emitting element and contamination of an encapsulation sub-
strate caused by thermal curing of a liquid layer formed as a
capping layer disposed between a circuit board and the encap-
sulation substrate, and a manufacturing method of an OLED
display.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] FIG. 1 shows a manufacturing apparatus of an
organic light emitting diode (OLED) display according to a
first embodiment.

[0027] FIG. 2is a flowchart of a method for manufacturing
an OLED display according to a second embodiment.
[0028] FIG. 3 is provided for description of a method for
manufacturing the OLED display according to the second
embodiment.

[0029] FIG. 4 shows a manufacturing apparatus of an
OLED display according to a third embodiment.

[0030] FIG. 5 shows a manufacturing apparatus of an
OLED display according to a fourth embodiment.

[0031] FIG. 6 shows a manufacturing apparatus of an
OLED display according to a fifth embodiment.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0032] The present invention will be described more fully
hereinafter with reference to the accompanying drawings, in
which certain embodiments of the invention are shown. As
those skilled in the art would realize, the described embodi-
ments may be modified in various ways, without departing
from the spirit or scope of the present invention.

[0033] The drawings and description are to be regarded as
illustrative in nature and not restrictive. Like reference
numerals generally designate like elements throughout the
specification.

[0034] A first embodiment will be representatively
described using the same reference numerals for elements
having the same configuration in a variety of embodiments,
and in the other embodiments, only the elements other than
those of the first embodiment will be described.

[0035] Further, the size and thickness of each component
shown in the drawings are arbitrarily shown for understand-
ing and ease of description, but the present invention is not
limited thereto.

[0036] In the drawings, the thickness of layers, films, pan-
els, regions, etc., may be exaggerated for clarity. In the draw-
ings, for understanding and ease of description, the thickness
of some layers and areas may be exaggerated.

[0037] In addition, unless explicitly described to the con-
trary, the word “comprise” and variations such as “com-
prises” or “comprising”, will be understood to imply the
inclusion of stated elements but not the exclusion of any other
elements. In addition, in the specification, the word “on”
means positioning on or below the object portion, but does not
essentially mean positioning on the upper side of the object
portion based on a gravity direction.

[0038] Hereinafter, a manufacturing apparatus of an
organic light emitting diode (OLED) display according to a
first embodiment will be described with reference to FIG. 1.
Hereinafter, an encapsulation substrate refers to a substrate.
[0039] FIG. 1 shows a manufacturing apparatus of an
OLED display according to the first embodiment.

[0040] As shown in FIG. 1, a manufacturing apparatus
1000 of the OLED display according to the first embodiment
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may be an apparatus that forms a capping layer forming the
OLED display by thermally curing aliquid layer 10 including
a thermally curable material that is coated on an encapsula-
tion substrate 20 that forms the OLED display, and includes a
mounter 100, a separator 200, and heater 300.

[0041] The mounter 100 is a portion where the encapsula-
tion substrate 20 is mounted. The encapsulation substrate 20
includes a display area DA coated with the liquid layer 10 and
a non-display area DNA neighboring the display area DA.
The display area DA of the encapsulation substrate 20 may be
an area corresponding to an organic light emitting element
that forms the OLED display, and the non-display area NDA
may be an area where a sealant forming the OLED display is
formed.

[0042] The separator 200 is disposed on the encapsulation
substrate 20 on the mounter 100, and forms a separation space
SS that isolates the liquid layer 10 together with the encap-
sulation substrate 20 by contacting the non-display area NDA
of the encapsulation substrate 20. The separator 200 includes
a column 210 and a floater 220.

[0043] Thecolumn 210 contacts the non-display area NDA
of the encapsulation substrate 20, and extends to an upper side
direction of the mounter 100. The column 210 is provided in
plural, and the respective columns 210 are connected to each
other to surround the edge of the display area DA of the
encapsulation substrate 20. Each column 210 includes a
buffer 211.

[0044] The buffer 211 is a portion contacting the non-dis-
play area NDA of the encapsulation substrate 20, and may
include silicon or a fluorine resin in consideration of weak-
ness of the encapsulation substrate 20 that includes a ceramic
material such as glass and the like.

[0045] The floater 220 is extended in a bent manner from
one column 210 to the other column 210 among the plurality
of columns 210, and separated from the encapsulation sub-
strate 20. That is, the floater 220 and the plurality of columns
210 may be integrally formed to be cap-shaped, and the
floater 220 and column 210 may include a material such as
Steel Us Stainless (SUS).

[0046] The heater 300 is provided in an inner side of the
mounter 100, and heats the liquid layer 10 to form a capping
layer from the liquid layer 10 by thermally curing the liquid
layer 10 that includes a thermally curable material.

[0047] Hereinafter, a method for manufacturing an OLED
display according to a second embodiment, using the manu-
facturing apparatus 1000 of the OLED display according to
the first embodiment will be described with reference to FIG.
110 FIG. 3.

[0048] FIG. 2 is a flowchart of a manufacturing method of
the OLED display according to the second embodiment.
[0049] First, as shown in FIG. 1 and FIG. 2, the encapsula-
tion substrate 20 coated with the liquid layer 10 is mounted to
the mounter 100 (5100).

[0050] The encapsulation substrate 20 that includes the
display area DA coated with the liquid layer 10 thermally
curable material and the non-display area NDA is mounted to
the mounter 100. The liquid layer 10 including the thermally
curable material is coated to the display area DA of the
encapsulation substrate 20 that includes the display area DA
and the non-display area NDA and then the encapsulation
substrate 20 coated with the liquid layer 10 is mounted to the
mounter 100, or the encapsulation substrate 20 is mounted to
the mounter 100 and then the liquid layer 10 is coated to the
display area DA of the encapsulation substrate 20.
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[0051] Next, the separator 200 is positioned on the encap-
sulation substrate 20 (S200).

[0052] The separator 200, forming a separation space SS
for separation of the liquid layer 10 together with the encap-
sulation substrate 20 by contacting the non-display area NDA
of the encapsulation substrate 20, is disposed on the encap-
sulation substrate 20. The buffer 210 of the column 210 of the
separator 200 contacts the non-display area NDA of the
encapsulation substrate 20.

[0053] Next, the liquid layer 10 is cured (S300).

[0054] The liquid layeris heated by using the heater 300 so
as to cure the liquid layer 10. Since the liquid layer 10 is
heated while in a state that the separator 200 contacts the
non-display portion NDA and thus the liquid layer 10 is
separated in the separation space SS, gas generated from the
liquid layer 10 due to the heat is not deposited to the non-
display area NDA of the encapsulation substrate 20. Since the
gas generated from the liquid layer 10 is not deposited to the
non-display area DNA of the encapsulation substrate 20, the
non-display area DNA of the encapsulation substrate 20 can
be prevented from being contaminated.

[0055] FIG. 3 is provided for description of the method for
manufacturing an OLED display according to the second
embodiment.

[0056] As shown in (A) of FIG. 3, the sealant 30 is formed
in the encapsulation substrate 20 (S400).

[0057] The sealant 30 is formed in the non-display area
NDA of the encapsulation substrate 20. Since the encapsula-
tion substrate 20 is not contaminated, separation ofthe sealant
30 due to a contamination material can be prevented.

[0058] Next, the encapsulation substrate 20 is aligned on
the circuit board 50 (S500).

[0059] The encapsulation substrate 20 is aligned for the
liquid layer 10 to face an organic light emitting element 40 on
the circuit board 50 where the organic light emitting element
40 is formed. The organic light emitting element 40 may
include a pixel circuit including a plurality of thin film tran-
sistors and at least one capacitor, a first electrode connected to
the pixel circuit, an organic emission layer disposed on the
first electrode, and a second electrode disposed on the organic
emission layer.

[0060] Then, as shown in (B) of FIG. 3, the circuit board 50
and the encapsulation substrate 20 are sealed to each other
using the sealant 30 (S600).

[0061] Thecircuit board 50 and the encapsulation substrate
20 are sealed to each other using the sealant 30 to make the
circuit board 50 and the encapsulation substrate 20 seal the
organic light emitting element 40 together with the sealant 30.
The thermally cured liquid layer 10 is disposed between the
circuit board 50 and the encapsulation substrate 20 to func-
tion as a capping layer that covers the organic light emitting
element 40.

[0062] As described, the manufacturing apparatus 1000 of
the OLED display according to the first embodiment and the
method formanufacturing the OLED display according to the
second embodiment prevent deterioration of the organic light
emitting element 40 and contamination of the encapsulation
substrate 20 due to thermal curing of the liquid layer 10
formed as the capping layer disposed between the circuit
board 50 and the encapsulation substrate 20 by thermally
curing the liquid layer 10 while isolating the liquid layer 10
coated to the encapsulation substrate 20 in the separation
space SS by the separator 200 that contacts the non-display
area NDA of the encapsulation substrate 20. This acts as a
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factor for preventing the sealant 30 from being separated from
the encapsulation substrate 20 due to contamination of the
encapsulation substrate 20.

[0063] Hereinafter, amanufacturing apparatus of an OLED
display according to a third embodiment will be described
with reference to FIG. 4.

[0064] Only characteristic components distinguished from
the first embodiment will be extracted and described, and the
components omitted from the description follow the first
embodiment. In addition, in the third embodiment, for con-
venience of description, like constituent elements will be
described by using like reference numerals of the first
embodiment.

[0065] FIG. 4 shows a manufacturing apparatus of an
OLED display according to the third embodiment.

[0066] Asshown in FIG. 4, aheater 300 of a manufacturing
apparatus 1003 of the OLED display according to the third
embodiment is provided between a separator 200 and a liquid
layer 10 and thus contacts the separator 200. That is, the
heater 300 contacts a separation space SS by being disposed
in an inner side of the separator 200, and thermally cures the
liquid layer 10 by directly applying heat to the liquid layer 10.
[0067] As described, in the manufacturing apparatus 1003
of the OLED display according to the third embodiment, the
heater 300 that applies heat to the liquid layer 10 is disposed
not in the mounter 100 but inan inner side of the separator 200
so that the liquid layer 10 coated to the encapsulation sub-
strate 20 can be thermally cured using the separator 200
where the heater 300 is disposed even through the encapsu-
lation substrate 20 mounted to the mounter 100.

[0068] According to the third embodiment, thermal curing
can be performed to a liquid layer 10 coated to an encapsu-
lation substrate 20 that is mounted to a mounter 100 formed in
any shape so that generality of the manufacturing apparatus
1003 of the OLED display device can be improved.

[0069] Hereinafter, amanufacturing apparatus of an OLED
display according to a fourth embodiment will be described
with reference to FIG. 5.

[0070] Only characteristic components distinguished from
the first embodiment will be extracted and described, and the
components omitted from the description follow the first
embodiment

[0071] In addition, in the fourth embodiment, for conve-
nience of description, like constituent elements will be
described by using like reference numerals of the first
embodiment.

[0072] FIG. 5 shows an OLED display according to the
fourth embodiment.

[0073] As shown in FIG. 5, a manufacturing apparatus
1004 of the OLED display according to the fourth embodi-
ment includes a mounter 100, a separator 200, a heater 300,
and a capturing unit 400.

[0074] A floater 220 of the separator 200 includes at least
one first penetration hole 221 connected with a separation
space SS. The first penetration hole 221 is formed in the shape
of an inverted triangle.

[0075] The capturing unit 400 is connected with the first
penetration hole 221, and captures gas generated from the
liquid layer 10 and gathered in the separation space SS.
[0076] As described, the manufacturing apparatus 1004 of
the OLED display according to the fourth embodiment
includes the separator 200 where the first penetration hole
221 connected with the separation space SS where the liquid
layer 10 is formed, and the capturing portion 400 connected
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with the first penetration hole 221. Gas generated from the
liquid layer 10 during thermal curing of the liquid layer 10 to
the outside through the first penetration hole 221 and the
capturing portion 400 and accordingly contamination of the
encapsulation substrate 20 caused by the gas generated from
the liquid layer 10 can be prevented. This acts as a factor for
preventing separation of the sealant 30 from the encapsula-
tion substrate 20 due to contamination of the encapsulation
substrate 20.

[0077] Hereinafter, amanufacturing apparatus of an OLED
display according to a fifth embodiment will be described
with reference to FIG. 6.

[0078] Only characteristic components distinguished from
the first embodiment will be extracted and described, and the
components omitted from the description follow the first
embodiment. In addition, in the fifth embodiment, for conve-
nience for the description, like constituent elements will be
described by using like reference numerals of the first
embodiment.

[0079] FIG. 6 shows an OLED display according to the fifth
embodiment.
[0080] As shown in FIG. 6, a manufacturing apparatus

1005 of the OLED display according to the fifth embodiment
includes a mounter 100, a separator 200, a heater 300, and a
capturing portion 400.

[0081] A floater 220 of the separator 200 includes at least
one first penetration hole 221 connected with a separation
space SS. The first penetration hole 221 is formed in the shape
of an inverted triangle.

[0082] The capturing portion 400 is connected with the first
penetration hole 221, and captures gas generated from the
liquid layer 10 and gathered in the separation space SS.
[0083] The heater 300 is disposed between the separator
200 and the liquid layer 10 and contacts the separator 200.
The heater 300 is disposed in an inner side of the separator
200 and contacts the separation space SS, and thermally cures
the liquid layer 10 by directly applying heat to the liquid layer
10. The heater 300 includes a first penetration hole 221 and a
second penetration hole 310 that is disposed between the first
penetration hole 221 and the separation space SS, and con-
nected with the first penetration hole 221 and the separation
space SS.

[0084] As described, in the manufacturing apparatus 1005
of the OLED display according to the fifth embodiment, the
heater 300 that applies heat to the liquid layer 10 is disposed
notin the mounter 100 but in an inner side of the separator 200
so that the liquid layer 10 coated to the encapsulation sub-
strate 20 can be thermally cured using the separator 200
where the heater 300 is disposed even through the encapsu-
lation substrate 20 mounted to the mounter 100.

[0085] That is, according to the fifth embodiment, thermal
curing can be performed to a liquid layer 10 coated to an
encapsulation substrate 20 that is mounted to a mounter 100
formed in any shape so that generality of the manufacturing
apparatus 1005 of the OLED display device can be improved.
[0086] In addition, the manufacturing apparatus 1005 of
the OLED display according to the fifth embodiment includes
the heater 300 where the second penetration hole 310 con-
nected with the separation space SS where the liquid layer 10
is disposed is formed, the separator 200 where the first pen-
etration hole 221 connected with the separation space SS
through the second penetration hole 310 is formed, and the
capturing portion 400 connected with the first penetration
hole 221. Gas generated from the liquid layer 10 during
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thermal curing of the liquid layer 10 formed as the capping
layer disposed between the circuit board 50 and the encapsu-
lation substrate 20 can be emitted to the outside through the
second penetration hole 310, the first penetration hole 221,
and the capturing portion 400, thereby preventing contami-
nation of the encapsulation substrate 20 caused by the gas
generated from the liquid layer 10. This acts as a factor for
preventing the sealant 30 from being separated from the
encapsulation substrate 20 due to contamination of the encap-
sulation substrate 20.

[0087] While this disclosure has been described in connec-
tion with certain embodiments, it is to be understood that the
invention is not limited to the disclosed embodiments, but, on
the contrary, is intended to cover various modifications and
equivalent arrangements included within the spirit and scope
of the appended claims.

What is claimed is:

1. A manufacturing apparatus of an organic light emitting
diode (OLED) display comprising:

a mounter to which a substrate is mounted, the substrate
including a display area coated with a liquid layer
including a thermally curable material and a non-display
area neighboring the display area;

a separator disposed on the substrate while contacting the
non-display area of the substrate, configured to form a
separation space that separates the liquid layer and the
substrate; and

a heater configured to apply heat to the liquid layer.

2. The manufacturing apparatus of the OLED display of
claim 1, wherein the separator comprises:

a plurality of columns contacting the non-display area of
the substrate and extended to an upper direction of the
mounter; and

a floater bent-extended from one column to another col-
umn among the plurality of columns and separated from
the substrate.

3. The manufacturing apparatus of the OLED display of
claim 2, wherein the column comprises a buffer contacting
the non-display area of the substrate.

4. The manufacturing apparatus of the OLED display of
claim 3, wherein the column and the floater comprise metal,
and the buffer comprises at least one of silicon or a fluorine
resin.

5. The manufacturing apparatus of the OLED display of
claim 2, wherein the floater comprises at least one first pen-
etration hole connected with the separation space, and the
manufacturing apparatus further comprises a capturing por-
tion connected with the first penetration hole and configured
to capture gas generated from the liquid layer and collected in
the separation space.

6. The manufacturing apparatus of the OLED display of
claim 5, wherein the penetration hole is shaped in an inverted
triangle.

7. The manufacturing apparatus of claim 5, wherein the
heater is disposed between the separator and the liquid layer
and contacts the separator, and the heater comprises a second
penetration hole connected to the first penetration hole and
the separation space.

8. The manufacturing apparatus of the OLED display of
claim 1, wherein the heater is provided in the mounter.

9. The manufacturing apparatus of the OLED display of
claim 1, wherein the heater is disposed between the separator
and the liquid layer and contacts the separator.
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10. The manufacturing apparatus of the OLED display of
claim 1, wherein the substrate is an encapsulation substrate of
the OLED display.

11. A method for manufacturing an organic light emitting
diode (OLED) display, comprising:

mounting a substrate including a display area coated with a

liquid layer that includes a thermally curable material
and a non-display area neighboring the display area to a
mounter;

disposing a separator that forms a separation space for

separating the liquid layer together with the substrate by
contacting the non-display area of the substrate on the
substrate; and
curing the liquid layer by heating the liquid layer.
12. The method for manufacturing the OLED display of
claim 11, further comprising:
forming a sealant in the non-display area of the substrate;
aligning the substrate to make the liquid layer face an
organic light emitting element on a circuit board where
the organic light emitting element is formed; and

sealing the circuit board to the substrate using a sealant for
the circuit board and the substrate seal the organic light
emitting element together with the sealant.
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