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(57) ABSTRACT

A method of forming an organic light emitting pattern of an
organic electro-luminescence display according to an exem-
plary embodiment of the present invention includes preparing
adisplay substrate in which a region where a first organic light
emitting material is to be formed is defined, preparing a
temporal transfer substrate (T'TS) that is a transfer subject on
which the first organic light emitting material is to be trans-
ferred, forming the first organic light emitting material on the
temporal transfer substrate, applying heat to a portion other
than a first region of the temporal transfer substrate to remove
the first organic light emitting material formed on the portion
other than the first region, disposing the temporal transfer
substrate and the display substrate to closely face each other,
and applying heat to the temporal transfer substrate to transfer
the organic light emitting material on the display substrate.
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FIG. 5




Patent Application Publication Oct. 2,2014 Sheet 6 of 7 US 2014/0295601 A1




Patent Application Publication Oct. 2,2014 Sheet 7 of 7 US 2014/0295601 A1

FIG. 7

o




US 2014/0295601 Al

METHOD OF FORMING ORGANIC LIGHT
EMITTING PATTERN AND APPARATUS FOR
FORMING ORGANIC LIGHT EMITTING
PATTERN OF ORGANIC
ELECTRO-LUMINESCENCE DISPLAY USING
SUBLIMATION TYPE THERMAL TRANSFER
METHOD

CLAIM OF PRIORITY

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2013-0033062 filed in the
Korean Intellectual Property Office on Mar. 27, 2013, the
entire contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present description relates to a method of form-
ing an organic light emitting pattern and an apparatus for
forming the organic light emitting pattern of an organic elec-
tro-luminescence display, and more particularly, to a method
of forming an organic light emitting pattern and an apparatus
for forming the organic light emitting pattern using a subli-
mation type thermal transfer method.

[0004] 2. Description of the Related Art

[0005] A current organic electro-luminescence display is a
self-light emitting type and does not require a backlight
unlike a liquid crystal display (LCD), and thus weight reduc-
tion and slimness thereof are feasible and the organic electro-
luminescence display can be manufactured through a simple
process to increase price competitiveness. Further, the
organic electro-luminescence display has low voltage driv-
ing, high luminous efficiency, and a wide viewing angle, thus
receiving attention as a next generation display.

[0006] The organic electro-luminescence display includes
a plurality of pixels to display an image. Each pixel includes
ananode, an organic emission layer, and a cathode. In the case
where the anode and the cathode provide holes and electrons
to the organic emission layer, the holes and the electrons are
recombined in the organic emission layer to form an exciton,
and light having a predetermined wavelength is formed while
the exciton falls to a stable bottom state. Herein, lights having
wavelengths corresponding to red, green, and blue colors may
be formed according to a material characteristic of the organic
emission layer.

[0007] In the organic electro-luminescence display, each
organic emission layer implementing red (R), green (G), and
blue (B) colors should be patterned for each pixel in order to
implement full colors. Herein, a deposition process using a
shadow mask may be used in order to pattern the organic
emission layer for each pixel.

[0008] However, in the deposition process using the
shadow mask, itis difficult to obtaina fine pattern and it is also
difficult to apply the deposition process to a large area sub-
strate due to a limitation of equipment. Further, since the
shadow mask should be frequently replaced, there are prob-
lems in that a process time and process cost are increased.
Further, since an interval between the substrate and a source
should be increased to form a uniform thickness of the
organic emission layer, there is a problem in that deposition
using efficiency of a material forming the organic emission
layer is reduced.

[0009] Accordingly, a sublimation type thermal transfer
method using a thermal transfer substrate instead of the
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shadow mask has been developed. However, if localized heat
is applied over a short period of time for a high resolution, it
is difficult to deposit a high-quality organic layer due to a high
sublimation ratio of the deposition material, and on the other
hand, slow heating reduces the resolution.

[0010] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the invention 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.

SUMMARY OF THE INVENTION

[0011] The present invention has been made in an effort to
provide a method of implementing a high resolution of an
organic electro-luminescence display by a thermal sublima-
tion process without using a shadow mask.

[0012] Further, the present invention has been made in an
effort to provide a method of forming a structure of a red (R),
green (G), and blue (B) pixel layers, or a multilayer by asingle
process.

[0013] Further, the present invention has been made in an
effort to provide a method of controlling a sublimation ratio
according to a temperature and space change on a transfer
substrate.

[0014] Further, the present invention has been made in an
effort to provide a method of controlling a sublimation ratio
and transplanting a deposition material by controlling a cur-
rent.

[0015] An exemplary embodiment of the present invention
provides a method of forming an organic light emitting pat-
tern of an organic electro-luminescence display, including: a
substrate preparing step of preparing a display substrate in
which a region where a first organic light emitting material is
to be formed is defined, and preparing a temporal transfer
substrate (T'TS) that is a transfer subject on which the first
organic light emitting material is to be transferred; a first
organic light emitting material forming step of forming the
first organic light emitting material on the temporal transfer
substrate; a first heating step of applying heat to a portion
other than a first region of the temporal transfer substrate to
remove the first organic light emitting material formed on the
portion other than the first region; a substrate disposal step of
disposing the temporal transfer substrate and the display sub-
strate to closely face each other; and a transfer heating step of
applying heat to the temporal transfer substrate to transfer the
organic light emitting material on the display substrate by
sublimation.

[0016] The first heating step may be performed such that
vaporizes the first organic light emitting material formed on
the portion other than the first region on the temporal transfer
substrate, and may be performed such that does not affect the
first organic light emitting material formed on the first region
on the temporal transfer substrate.

[0017] The transfer heating step may be performed such
that vaporizes the first organic light emitting material formed
on the temporal transfer substrate.

[0018] The transfer heating step may be performed at a
temperature at which a vaporization ratio at which the first
organic light emitting material formed on the temporal trans-
fer substrate is transferred on the display substrate is 1000
Alsec or less.

[0019] The first heating step may be performed at a tem-
perature at which a vaporization ratio at which the first
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organic light emitting material formed on the temporal trans-
fer substrate is transferred on the display substrate is 1000
AJsec or more.

[0020] In the first heating step, the temporal transfer sub-
strate may be heated by locally passing a current through
resistor elements to generate heat.

[0021] The resistor elements may be formed of wires or a
set of wires.

[0022] The resistor elements may have a mesh structure.
[0023] The resistor elements may be connected to matrix

wires that do not cross each other.

[0024] The temperature and a temperature change of the
first heating step and the transfer heating step may be con-
trolled by a change of the current passing through the resistor
elements.

[0025] A sublimation ratio may be controlled by the tem-
perature.
[0026] The display substrate may include an organic light

emitting diode (OLED) display device.

[0027] The temperature of the temporal transfer substrate
may be constantly maintained by adjusting the current.
[0028] The temporal transfer substrate may be heated by a
plurality of repeated heating pulses.

[0029] The temporal transfer substrate and the display sub-
strate may be spaced apart from each other by pin spacers.
[0030] A distance between the pin spacers may be longer
than a heat diffusion distance in the display substrate.
[0031] Thetemporal transfer substrate may have a structure
including an upper insulation layer and a lower thermal con-
ductive layer.

[0032] The method of forming an organic light emitting
pattern of an organic electro-luminescence display may fur-
ther include: after the first heating step, a second organic light
emitting material forming step of forming a second organic
light emitting material on the temporal transfer substrate; a
second heating step of applying heat to a portion other than
the first region and a second region of the temporal transfer
substrate to remove the second organic light emitting material
formed on the portion other than the first region and the
second region of the temporal transfer substrate; a third
organic light emitting material forming step of forming a third
organic light emitting material on the temporal transfer sub-
strate; and a third heating step of heating the temporal transfer
substrate to remove the second and third organic light emit-
ting materials in the first region on the temporal transfer
substrate and remove the third organic light emitting material
in the second region on the temporal transfer substrate.
[0033] Thefirstheatingstep to the third heating step may be
performed such that vaporizes the removed organic light
emitting material on the temporal transfer substrate, and may
be performed such that does not affect the organic light emit-
ting material remaining on the temporal transfer substrate.
[0034] The transfer heating step may be performed such
that vaporizes the first to third organic light emitting materials
formed on the temporal transfer substrate.

[0035] The transfer heating step may be performed at a
temperature at which a vaporization ratio at which the first to
third organic light emitting materials formed on the temporal
transfer substrate are transferred on the display substrate is
1000 A/sec or less.

[0036] Thefirstheatingstep to the third heating step may be
performed at a temperature at which a vaporization ratio of
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the first to third organic light emitting materials formed in a
region on the temporal transfer substrate is 1000 A/sec or
more.

[0037] In the first heating step to the third heating step, the
temporal transfer substrate may be heated by locally passing
a current through resistor elements to generate heat.

[0038] The resistor elements may be formed of wires or a
set of wires.

[0039] The resistor elements may have a mesh structure.
[0040] The resistor elements may be connected to matrix

wires that do not cross each other.

[0041] The temperature and a temperature change of the
first heating step to the third heating step and the transfer
heating step may be controlled by a change of the current
passing through the resistor elements.

[0042] A sublimation ratio may be controlled by the tem-
perature.
[0043] The display substrate may include an organic light

emitting diode (OLED) display device.

[0044] The temperature of the temporal transfer substrate
may be constantly maintained by adjusting the current.
[0045] The temporal transfer substrate may be heated by a
plurality of repeated heating pulses.

[0046] Thetemporal transfer substrate and the display sub-
strate may be spaced apart from each other by pin spacers.
[0047] A distance between the pin spacers may be longer
than a heat diffusion distance in the display substrate.
[0048] Thetemporal transfer substrate may have a structure
including an upper insulation layer and a lower thermal con-
ductive layer.

[0049] According to the exemplary embodiments of the
present invention, it is possible to form a high resolution
structure pattern of an organic light emitting material by
deposition without using a mask.

[0050] Further, it is possible to form an elaborate pattern
due to a low deposition ratio.

[0051] Further, it is possible to deposit red (R), green (G)
and blue (B) pixel patterns in a single process. Further, it is
possible to form an entire structure of a hole transport layer
(HTL) and the R, G, and B pixel patterns.

[0052] Further, it is possible to variously control the depo-
sition ratio of each pixel by controlling a current.

[0053] Further, there is provided a rapid and simplified
process of depositing an organic light emitting layer having
durability.

[0054] Further, it is possible to promote an effective use of
a deposition material.

BRIEF DESCRIPTION OF THE DRAWINGS

[0055] FIG. 1 is a flowchart illustrating a method of form-
ing an organic light emitting pattern of an organic electro-
luminescence display according to an exemplary embodi-
ment of the present invention.

[0056] FIGS. 2(a)to 2(d) are process cross-sectional views
illustrating the method of forming the organic light emitting
pattern of the organic electro-luminescence display accord-
ing to the exemplary embodiment of the present invention.
[0057] FIG. 3 is a flowchart illustrating a method of form-
ing an organic light emitting pattern of an organic electro-
luminescence display according to another exemplary
embodiment of the present invention.

[0058] FIGS. 4(a) to 4(/) are process cross-sectional views
illustrating the method of forming the organic light emitting
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pattern of the organic electro-luminescence display accord-
ing to another exemplary embodiment of the present inven-
tion.

[0059] FIG. 5is a top plan view schematically illustrating
an apparatus for forming an organic electro-luminescence
pattern according to the exemplary embodiment of the
present invention.

[0060] FIG. 6 is a top plan view schematically illustrating
an apparatus for forming an organic electro-luminescence
pattern according to another exemplary embodiment of the
present invention.

[0061] FIG. 7 is a top plan view schematically illustrating
an apparatus for forming an organic electro-luminescence
pattern according to yet another exemplary embodiment of
the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0062] Hereinafter, exemplary embodiments of the present
invention will be described more fully with reference to the
accompanying drawings, in which exemplary embodiments
of the invention are shown. As those skilled in the art would
realize, the described embodiments may be modified in vari-
ous different ways, all without departing from the spirit or
scope of the present invention.

[0063] Inaddition, in various exemplary embodiments, the
same reference numerals are used in respects to the constitu-
ent elements having the same constitution and illustrated in
the first exemplary embodiment, and in the other exemplary
embodiment, only constitution that is different from the first
exemplary embodiment is illustrated.

[0064] It is described that the drawings are schematic and
are not dimensionally illustrated. Relative dimensions and
ratios of portions of the drawings are exaggerated or reduced
in size for clarity and convenience, and a predetermined
dimension is just illustrative but not limitative. In addition,
the same reference numerals designate the two or more same
structures, elements, or parts illustrated in the drawings in
order to exhibit similar characteristics. It will be understood
that when an element is referred to as being “on” or “over”
another element, it can be directly on the other element or
intervening elements may also be present.

[0065] An exemplary embodiment of the present invention
specifically illustrates one exemplary embodiment of the
present invention. As a result, various modifications of the
drawings are expected. Accordingly, the exemplary embodi-
ment is not limited to a specific form of the illustrated region,
and for example, includes a modification of a form by manu-
facturing.

[0066] Hereinafter, a method of forming an organic light
emitting pattern of an organic electro-luminescence display
according to an exemplary embodiment of the present inven-
tion will be described with reference to FIGS. 1 and 2.
[0067] FIG. 1 is a flowchart illustrating a method of form-
ing an organic light emitting pattern of an organic electro-
luminescence display according to an exemplary embodi-
ment of the present invention, and FIGS. 2(a) to 2(d) are
process cross-sectional views illustrating the method of form-
ing the organic light emitting pattern of the organic electro-
luminescence display according to the exemplary embodi-
ment of the present invention.

[0068] Referring to FIGS. 1 and 2, first, a display substrate
(S) and a temporal transfer substrate (TTS) are prepared
(S101) (FIG. 2(a)). In the display substrate (S), a region in
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which a first organic light emitting material 201 ofthe organic
electro-luminescence display is to be formed is defined, and
the temporal transfer substrate (TTS) is a substrate acting as
a transfer subject on which the first organic light emitting
material 201 is to be transferred. The display substrate (S)
may be the organic electro-luminescence display substrate
including an organic light emitting diode (OLED) display
device, and the temporal transfer substrate (TTS) may have a
structure including an upper insulation layer and a lower
thermal conductive layer.

[0069] The first organic light emitting material 201 is
formed on the prepared temporal transfer substrate (TTS)
(5102) (FIG. 2(b)). The first organic light emitting material
201 may be made of an organic material intrinsically emitting
red (R), green (G), and blue (B) lights. Process cross-sec-
tional views of FIGS. 2(a) to 2(d) illustrate formation of the
red organic light emitting pattern with the first organic light
emitting material 201, and the first organic light emitting
material 201 may be used by a method such as sputtering, dice
coating, spin coating, vacuum thermal vapor deposition, or
organic vapor phase deposition (OVPD) using carrier gas.
Moreover, the pattern may be formed by various known depo-
sition methods. In this case, the first organic light emitting
material 201 is totally deposited on the temporal transfer
substrate (TTS) corresponding to the red, green, and blue
light emitting regions on the display substrate (S).

[0070] Thereafter, a portion of the temporal transfer sub-
strate (TTS) is heated in order to allow only the first organic
light emitting material 201 to remain in the first region on the
temporal transfer substrate (TTS) (S103) (FIG. 2(c)). Heat is
applied to a region on which the organic light emitting mate-
rial 201 of the display substrate (S) is not transferred, that is,
a region other than a first region on the temporal transfer
substrate (TTS), to remove the first organic light emitting
material 201 formed on a portion other than the first region.
[0071] In this case, a heating time (or heating duration) is
long enough to vaporize the first organic light emitting mate-
rial 201 formed on the portion other than the first region on the
temporal transfer substrate (TTS), that is, the red organic light
emitting material of the green and blue light emitting regions,
and is short enough not to affect the first organic light emitting
material 201 formed on the first region on the temporal trans-
fer substrate (TTS). For example, in this case, heating may be
performed at a heating temperature at which a vaporization
ratio at which the first organic light emitting material 201
formed on the temporal transfer substrate (TTS) s transferred
on the display substrate (S) is 1000 A/sec or more.

[0072] Thereafter, in a state where the first organic light
emitting material 201 formed in the green and blue light
emitting regions on the temporal transfer substrate (TTS) is
removed, the temporal transfer substrate (T'TS) and the dis-
play substrate (S) are disposed to closely face each other
(5104). In this case, the temporal transfer substrate (TTS) and
the display substrate (S) may be spaced apart from each other
at a regular interval by pin spacers 405. A distance between
the pin spacers 405 may be set to be longer than a heat
diffusion distance in the display substrate (S) to prevent heat
from affecting the region where heating is not required. The
heat diffusion distance is a distance which a heat in the dis-
play substrate (S) is diffused from high temperature location
to low temperature point.

[0073] Thereafter, heat is applied to the temporal transfer
substrate (TTS) to transfer the first organic light emitting
material 201 on the region of the display substrate (S), in
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which the organic light emitting material is to be formed, by
sublimation (S105). In this case, the heating time (or heating
duration) is long enough to vaporize the first organic light
emitting material 201 formed on the temporal transfer sub-
strate (TTS). Further, in this case, heating may be performed
ataheating temperature at which a vaporization ratio at which
the first organic light emitting material 201 formed on the
temporal transfer substrate (T'TS) is transferred on the display
substrate (S) is 1000 A/sec or less. That is, the heating tem-
perature is adjusted so that sublimation occurs at a slow
speed, and the first organic light emitting material 201 may be
deposited by sublimation at a slow speed to reduce porosity of
the deposited material and allow deposition of the first
organic light emitting material 201 to be uniformly distrib-
uted, thus forming a high-quality layer on the display sub-
strate (S).

[0074] Thereafter, the temporal transfer substrate (TTS) is
separated from the display substrate (S), additional heat is
applied to the temporal transfer substrate (TTS) to remove the
remaining first organic light emitting material 201 by vapor-
ization, and the temporal transfer substrate (TTS) is re-used
through a washing process and the like.

[0075] Meanwhile, the temporal transfer substrate (TTS)
may be heated by locally passing a current through the resis-
tor elements to generate heat. The resistor elements may be
formed of wires or a set of wires, and may have a mesh
structure. The resistor elements may be connected to matrix
wires that do not cross each other.

[0076] Thetemperature anda temperature change when the
temporal transfer substrate (T'TS) is heated may be controlled
by a change of the current passing through the resistor ele-
ments. A sublimation ratio at which the first organic light
emitting material 201 is sublimed from the temporal transfer
substrate (TTS) to the display substrate (S) may be controlled
by the temperature at this time. Further, the temperature of the
temporal transfer substrate (TTS) may be constantly main-
tained by adjusting the current, Further, the temporal transfer
substrate (TTS) may be heated by a plurality of repeated
heating pulses.

[0077] FIG. 3 is a flowchart illustrating a method of form-
ing an organic light emitting pattern of an organic electro-
luminescence display according to another exemplary
embodiment of the present invention, and FIGS. 4(a) to 4(%)
are process cross-sectional views illustrating the method of
forming the organic light emitting pattern of the organic elec-
tro-luminescence display according to another exemplary
embodiment of the present invention.

[0078] Referringto FIGS. 3 and 4, in the method of forming
the organic light emitting pattern of the organic electro-lumi-
nescence display according to another exemplary embodi-
ment of the present invention, a display substrate (S) in which
a region in which an organic light emitting material is to be
formed is defined, and a temporal transfer substrate (TTS)
that is a transfer subject on which the organic light emitting
material is to be transferred are prepared (S301) (FIG. 4(a)).
The display substrate (S) may be the organic electro-lumines-
cence display substrate including an organic light emitting
diode (OLED) display device, and the temporal transfer sub-
strate (TTS) may have a structure including an upper insula-
tion layer and a lower thermal conductive layer.

[0079] Thereafter, a first organic light emitting material
401 is formed on the prepared temporal transfer substrate
(TTS) (S302) (FIG. 4(b)). In the present exemplary embodi-
ment, the first organic light emitting material 401 may be
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formed of a red organic light emitting material, and may be
used by a method such as sputtering, dice coating, spin coat-
ing, vacuum thermal vapor deposition, or organic vapor phase
deposition (OVPD) using carrier gas. Moreover, the pattern
may be formed by various known deposition methods.

[0080] Thereafter, heat is applied to a portion other than a
first region of the temporal transfer substrate (TTS) to remove
the first organic light emitting material 401 formed on the
portion other than the first region on the temporal transfer
substrate (TTS) (S303) (FIG. 4(c)). In the present exemplary
embodiment, the first organic light emitting material 401 on
the temporal transfer substrate (TTS) corresponding to a
region of the display substrate (S), in which green and blue
organic light emitting materials are to be formed, is removed
through heating.

[0081] Thereafter, a second organic light emitting material
402, that is, a green organic light emitting material, is formed
on the temporal transfer substrate (TTS) (S304) (FIG. 4(4)).
Herein, formation of the second organic light emitting mate-
rial 402 may be performed by using the same method as
formation of the red organic light emitting material 401.

[0082] Thereafter, heatis applied to a portion other than the
first region and a second region of the temporal transfer
substrate (TTS) to remove the second organic light emitting
material 402, that is, the green organic light emitting material,
formed on the portion other than the first region and the
second region on the temporal transfer substrate (TTS)
(5305) (FIG. 4(e)).

[0083] Thereafter, a third organic light emitting material
403, that is, a blue organic light emitting material, is formed
on the temporal transfer substrate (TTS) (8306) (FIG. 4(1)).
Herein, formation of the third organic light emitting material
403 may be performed by using the same method as forma-
tion of the first and second organic light emitting materials
401 and 402.

[0084] Thereafter, the temporal transfer substrate (TTS) is
heated to remove the second and third organic light emitting
materials 402 and 403 on the first region of the temporal
transfer substrate (TTS) and remove the third organic light
emitting material 403 on the second region of the temporal
transfer substrate (TTS) (S307) (FIG. 4(g)).

[0085] A time (or duration) of each heating step S303,
S305, and S307 may be long enough to vaporize the removed
organic light emitting material on the temporal transfer sub-
strate (TTS), and may be short enough not to affect the
organic light emitting material remaining on the temporal
transfer substrate (TTS). In this case, heating may be per-
formed at a heating temperature at which a vaporization ratio
of the organic light emitting material formed in the region on
the temporal transfer substrate (TTS) is 1000 A/sec or more.

[0086] Thereafter, in a state where the first to third organic
light emitting materials 401, 402, and 403 are formed on the
temporal transfer substrate (TTS), the temporal transfer sub-
strate (TTS) and the display substrate (S) are disposed to
closely face each other (S308). In this case, the region in
which each organic light emitting material 401, 402, and 403
is formed on the temporal transfer substrate (TTS) is disposed
so as to correspond to a region in which each organic light
emitting material is to be formed on the display substrate (S).
The temporal transfer substrate (TTS) and the display sub-
strate (S) may be spaced apart from each other at a regular
interval by pin spacers 405. A distance between the pin spac-
ers 405 may be set to be longer than a heat diffusion distance
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in the display substrate (S) to prevent heat from affecting the
region where heating is not required.

[0087] Thereafter, heat is applied to the temporal transfer
substrate (TTS) to transfer the first to third organic light
emitting materials 401, 402, and 403 on the region of the
display substrate (S), in which each organic light emitting
material is to be formed, by sublimation (S309) (FIG. 4(2)).
In this case, the heating time is long enough to vaporize the
first to third organic light emitting materials 401,402, and 403
formed on the temporal transfer substrate (TTS). Further, in
this case, heating may be performed at a heating temperature
at which a vaporization ratio at which the first to third organic
light emitting materials 401, 402, and 403 formed on the
temporal transfer substrate (TTS) are transferred on the dis-
play substrate (S) is 1000 A/sec or less. That s, the heating
temperature is adjusted so that sublimation occurs at a slow
speed, and the first to third organic light emitting materials
401, 402, and 403 may be deposited by sublimation at a slow
speed to reduce porosity of the deposited material and allow
deposition of the organic light emitting material to be uni-
formly distributed, thus forming a high-quality layer on the
display substrate (S).

[0088] Meanwhile, the temporal transfer substrate (TTS)
may be heated by locally passing a current through the resis-
tor elements to generate heat. The resistor elements may be
formed of wires or a set of wires, and may have a mesh
structure. The resistor elements may be connected to matrix
wires that do not cross each other.

[0089] Thetemperature and a temperature change when the
temporal transfer substrate (T'TS) is heated may be controlled
by a change of the current passing through the resistor ele-
ments. A sublimation ratio at which the first to third organic
light emitting materials 401, 402, and 403 are sublimed from
the temporal transfer substrate (TTS) to the display substrate
(S) may be controlled by the temperature at this time. Further,
the temperature of the temporal transfer substrate (TTS) may
be constantly maintained by adjusting the current. Further,
the temporal transfer substrate (TTS) may be heated by a
plurality of repeated heating pulses.

[0090] FIG. 5is a top plan view schematically illustrating
an apparatus for forming an organic electro-luminescence
pattern according to the exemplary embodiment of the
present invention, FIG. 6 is a top plan view schematically
illustrating an apparatus for forming an organic electro-lumi-
nescence pattern according to another exemplary embodi-
ment of the present invention, and FIG. 7 is a top plan view
schematically illustrating an apparatus for forming an organic
electro-luminescence pattern according to yet another exem-
plary embodiment of the present invention.

[0091] Referring to FIGS. 5 to 7, the apparatus for forming
the organic electro-luminescence pattern according to the
exemplary embodiment of the present invention includes a
temporal transfer substrate (TTS) and a heating portion 501.
The temporal transfer substrate (TTS) is a transfer subject on
which an organic light emitting material is to be transferred
on the display substrate (S), and the organic light emitting
material may be formed thereon. The temporal transfer sub-
strate (TTS) may have a cross-sectional structure including an
upper insulation layer and a lower thermal conductive layer.
Further, the temporal transfer substrate (TTS) may include
ceramics, glass, or the like, and may have a lamination struc-
ture of a metal layer and a ceramic layer.

[0092] The heating portion 501 may form a predetermined
pattern on the temporal transfer substrate (TTS), and may be
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formed to apply heat to a region on the temporal transfer
substrate (TTS), which corresponds to a region of the display
substrate (S), on which the organic light emitting material is
not transferred, according to the method of forming the
organic light emitting pattern described with reference to
FIGS. 1to 4.

[0093] Theheating portion 501 may be constituted by resis-
tor elements. Further, the heating portion 501 may be formed
of any one selected from the group consisting of tungsten
(W), nickel (Ni), chromium (Cr), iron (Fe), or an alloy
thereof. The temporal transfer substrate (TTS) may be locally
heated by locally passing a current through the resistor ele-
ments to generate heat. The resistor elements may be formed
of wires or a set of wires.

[0094] As illustrated in FIG. 6, a heating portion 602 may
be partially covered by a cap 601 to be formed in a predeter-
mined pattern so thatheat is applied to a region corresponding
to a predetermined cell. That is, heat transfer may be
smoothly performed at a portion of the temporal transfer
substrate (T'TS), which corresponds to a portion of the heating
portion 602 covered by the cap 601 by forming the cap 601 by
a high conductive material. On the contrary to this, the heat-
ing portion may be formed so that heat transfer is reduced or
blocked at a portion of the temporal transfer substrate (TTS),
which corresponds to a portion of the heating portion 602
covered by the cap 601 by forming the cap 601 by a low
conductive or insulating material. Accordingly, heat of the
region on the temporal transfer substrate (TTS), which cor-
responds to each cell, may be individually controlled accord-
ing to whether or not the cap 601 is present in each wire.
[0095] As illustrated in FIG. 7, the resistor elements 702
may have a mesh structure. That is, the heating portion may
have a mesh structure where the resistor elements 702 are
connected by non-heating electro-conductive wires that cross
each other. In FIG. 7, wires 701 in a horizontal direction and
wires 703 in a vertical direction may be disposed on the
temporal transfer substrate (TTS) in a mesh structure, and
currents 11, 12, and 13 may be passed through the wire 701 in
the horizontal direction, which corresponds to a desired
region on the temporal transfer substrate (TTS) and a current
may be passed through a desired region of the wire 703 in the
vertical direction to selectively heat the corresponding region
by combination of the wire 701 in the horizontal direction and
the wire 703 in the vertical direction. Plate-shaped resistor
elements 702 may be integrally provided in the wires 701 in
the horizontal direction, and heat of the region on the tempo-
ral transfer substrate (TTS), which corresponds to each cell,
may be individually controlled by passing the current through
the selected wire 701 in the horizontal direction and the
selected wire 703 in the vertical direction.

[0096] Meanwhile, the temporal transfer substrate (TTS)
may be heated by a plurality of repeated heating pulses. Heat
may be applied to a region corresponding to each row or cell
on the temporal transfer substrate (TTS) by applying a
repeated and periodical heating electric signal in a pulse form
to the wires in one direction or the wires having a mesh
structure.

[0097] As described above, according to the exemplary
embodiments of the present invention, it is possible to form a
high resolution structure pattern of an organic light emitting
material on a display substrate by deposition using sublima-
tion by constituting wires or a set of wires in one direction or
wires or a set of wires having a mesh structure as a heating
portion without using a mask.
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[0098] Further, it is possible to form an elaborate pattern
due to a low deposition rate.

[0099] Further, it is possible to deposit red (R), green (G)
and blue (B) pixel patterns during a single process. Further, it
is possible to form an entire structure of a hole transport layer
(HTL) and the R, G, B pixel patterns.

[0100] Further, it is possible to variously control the depo-
sition ratio of each pixel by controlling a current.

[0101] Further, there is provided a rapid and simplified
process of depositing an organic light emitting layer having
durability.

[0102] Further, it is possible to promote an effective use of
a deposition material.

[0103] While this invention has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims.

What is claimed is:

1. A method of forming an organic light emitting pattern of
an organic electro-luminescence display, comprising:

preparing a display substrate in which a region wherea first

organic light emitting material is to be formed is defined,
and preparing a temporal transfer substrate (TTS) that is
a transfer subject on which the first organic light emit-
ting material is to be transferred,

forming the first organic light emitting material on the

temporal transfer substrate;

applying heat to a portion other than a first region of the

temporal transfer substrate to remove the first organic
light emitting material formed on the portion other than
the first region as a first heating step;

disposing the temporal transfer substrate and the display

substrate to closely face each other; and

applying heat to the temporal transfer substrate to transfer

the organic light emitting material on the display sub-
strate by sublimation as a transfer heating step.

2. The method of forming an organic light emitting pattern
of an organic electro-luminescence display of claim 1,
wherein the first heating step is performed such that vaporizes
the first organic light emitting material formed on the portion
other than the first region on the temporal transfer substrate,
and is performed such that does not affect the first organic
light emitting material formed on the first region on the tem-
poral transfer substrate.

3. The method of forming an organic light emitting pattern
of an organic electro-luminescence display of claim 1,
wherein the transfer heating step is performed such that
vaporizes the first organic light emitting material formed on
the temporal transfer substrate.

4. The method of forming an organic light emitting pattern
of an organic electro-luminescence display of claim 1,
wherein the transfer heating step is performed at a tempera-
ture at which a vaporization ratio at which the first organic
light emitting material formed on the temporal transfer sub-
strate is transferred on the display substrate is 1000 A/sec or
less.

5. The method of forming an organic light emitting pattern
of an organic electro-luminescence display of claim 1,
wherein the first heating step is performed at a temperature at
which a vaporization ratio at which the first organic light
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emitting material formed on the temporal transfer substrate is
transferred on the display substrate is 1000 A/sec or more.

6. The method of forming an organic light emitting pattern
of an organic electro-luminescence display of claim 1,
wherein: in the first heating step, the temporal transfer sub-
strate is heated by locally passing a current through resistor
elements to generate heat.

7. The method of forming an organic light emitting pattern
of an organic electro-luminescence display of claim 6,
wherein the resistor elements are formed of wires or a set of
wires.

8. The method of forming an organic light emitting pattern
of an organic electro-luminescence display of claim 6,
wherein the resistor elements have a mesh structure.

9. The method of forming an organic light emitting pattern
of an organic electro-luminescence display of claim 8,
wherein the resistor elements are connected to matrix wires
that do not cross each other.

10. The method of forming an organic light emitting pat-
tern of an organic electro-luminescence display of claim 7,
wherein the temperature and a temperature change of the first
heating step and the transfer heating step are controlled by a
change of the current passing through the resistor elements.

11. The method of forming an organic light emitting pat-
tern of an organic electro-luminescence display of claim 10,
wherein a sublimation ratio is controlled by the temperature.

12. The method of forming an organic light emitting pat-
tern of an organic electro-luminescence display of claim 1,
wherein the display substrate includes an organic light emit-
ting diode (OLED) display device.

13. The method of forming an organic light emitting pat-
tern of an organic electro-luminescence display of claim 10,
wherein the temperature of the temporal transfer substrate is
constantly maintained by adjusting the current.

14. The method of forming an organic light emitting pat-
tern of an organic electro-luminescence display of claim 10,
wherein the temporal transfer substrate is heated by a plural-
ity of repeated heating pulses.

15. The method of forming an organic light emitting pat-
tern of an organic electro-luminescence display of claim 1,
wherein the temporal transfer substrate and the display sub-
strate are spaced apart from each other by pin spacers.

16. The method of forming an organic light emitting pat-
tern of an organic electro-luminescence display of claim 15,
wherein a distance between the pin spacers is longer than a
heat diffusion distance in the display substrate.

17. The method of forming an organic light emitting pat-
tern of an organic electro-luminescence display of claim 1,
wherein the temporal transfer substrate has a structure includ-
ing an upper insulation layer and a lower thermal conductive
layer.

18. The method of forming an organic light emitting pat-
tern of an organic electro-luminescence display of claim 1,
further comprising:

forming a second organic light emitting material on the

temporal transfer substrate after the first heating step;

applying heat to a portion other than the first region and a

second region of the temporal transfer substrate to
remove the second organic light emitting material
formed on the portion other than the first region and the
second region of the temporal transfer substrate as a
second heating step;

forming a third organic light emitting material on the tem-

poral transfer substrate; and
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heating the temporal transfer substrate to remove the sec-
ond and third organic light emitting materials in the first
region on the temporal transfer substrate and remove the
third organic light emitting material in the second region
on the temporal transfer substrate as a third heating step.

19. The method of forming an organic light emitting pat-
tern of an organic electro-luminescence display of claim 18,
wherein the first heating step to the third heating step are
performed such that vaporizes the removed organic light
emitting material on the temporal transfer substrate, and are
performed such that does not affect the organic light emitting
material remaining on the temporal transfer substrate.

20. The method of forming an organic light emitting pat-
tern of an organic electro-luminescence display of claim 18,
wherein the transfer heating step is performed such that
vaporizes the first to third organic light emitting materials
formed on the temporal transfer substrate.

21. The method of forming an organic light emitting pat-
tern of an organic electro-luminescence display of claim 18,
wherein the transfer heating step is performed at a tempera-
ture at which a vaporization ratio at which the first to third
organic light emitting materials formed on the temporal trans-
fer substrate are transferred on the display substrate is 1000
AJsec or less.

22. The method of forming an organic light emitting pat-
tern of an organic electro-luminescence display of claim 18,
wherein the first heating step to the third heating step are
performed at a temperature at which a vaporization ratio of
the first to third organic light emitting materials formed in a
region on the temporal transfer substrate is 1000 A/sec or
more.

23. The method of forming an organic light emitting pat-
tern of an organic electro-luminescence display of claim 18,
wherein in the first heating step to the third heating step, the
temporal transfer substrate is heated by locally passing a
current through resistor elements to generate heat.

24. The method of forming an organic light emitting pat-
tern of an organic electro-luminescence display of claim 23,
wherein the resistor elements are formed of wires or a set of
wires.
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25. The method of forming an organic light emitting pat-
tern of an organic electro-luminescence display of claim 23,
wherein the resistor elements have a mesh structure.

26. The method of forming an organic light emitting pat-
tern of an organic electro-luminescence display of claim 25,
wherein the resistor elements are connected to matrix wires
that do not cross each other.

27. The method of forming an organic light emitting pat-
tern of an organic electro-luminescence display of claim 24,
wherein the temperature and a temperature change of the first
heating step to the third heating step and the transfer heating
step are controlled by a change of the current passing through
the resistor elements.

28. The method of forming an organic light emitting pat-
tern of an organic electro-luminescence display of claim 27,
wherein a sublimation ratio is controlled by the temperature.

29. The method of forming an organic light emitting pat-
tern of an organic electro-luminescence display of claim 18,
wherein the display substrate includes an organic light emit-
ting diode (OLED) display device.

30. The method of forming an organic light emitting pat-
tern of an organic electro-luminescence display of claim 27,
wherein the temperature of the temporal transfer substrate is
constantly maintained by adjusting the current.

31. The method of forming an organic light emitting pat-
tern of an organic electro-luminescence display of claim 27,
wherein the temporal transfer substrate is heated by a plural-
ity of repeated heating pulses.

32. The method of forming an organic light emitting pat-
tern of an organic electro-luminescence display of claim 18,
wherein the temporal transfer substrate and the display sub-
strate are spaced apart from each other by pin spacers.

33. The method of forming an organic light emitting pat-
tern of an organic electro-luminescence display of claim 32,
wherein a distance between the pin spacers is longer than a
heat diffusion distance in the display substrate.

34. The method of forming an organic light emitting pat-
tern of an organic electro-luminescence display of claim 18,
wherein the temporal transfer substrate has a structure includ-
ing an upper insulation layer and a lower thermal conductive
layer.
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