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(57) ABSTRACT

There are provided a deposition device for forming an organic
layer using Joule heating and a device for fabricating an
electroluminescent display device using the deposition
device that includes a cleansing device, an organic matter
coating device, an electric field applying device and a load-
lock chamber. The cleansing device cleanses a donor sub-
strate. The organic matter coating device coats an organic
matter on the donor substrate. The electric field applying
device allows the organic matter to be transferred onto an
element substrate. Here, the organic matter is heated by the
Joule-heating generated by applying an electric field to the
donor substrate having the organic matter formed thereon.
The loadlock chamber loads or carries out the donor substrate
into/from the electric field applying device. Accordingly, the
present invention is advantageous in fabricating a large-scale
element, and it is possible to increase a processing speed and
to reduce device cost.
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DEPOSITION DEVICE FOR FORMING
ORGANIC LAYER USING JOULE-HEATING
AND DEVICE FOR FABRICATING
ELECTROLUMINESCENT DISPLAY DEVICE
USING THE DEPOSITION DEVICE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a deposition device
for forming an organic layer using Joule-heating and a device
for fabricating an electroluminescent display device using the
deposition device. More particularly, the present invention
relates to a deposition device for forming an organic layer
using Joule-heating and a device for fabricating an electrolu-
minescent display device using the deposition device, in
which the organic layer is evaporated by providing heat to the
organic layer using the Joule-heating, so that the evaporated
organic layer is transferred and deposited on an element sub-
strate.

[0003] 2. Description of the Related Art

[0004] Among flat panel display devices, an electrolumi-
nescent display device has a high response speed of 1 ms or
less, low power consumption and no problem of viewing
angle because of self-luminescence. Thus, the electrolumi-
nescent display device is advantageous as a moving picture
display medium, regardless of the size of the device. Further,
it is possible to fabricate the device at a low temperature, and
the fabrication process of the device is simple based on the
existing semiconductor processing technology. Therefore,
the electroluminescent display device has come into the spot-
light as a next-generation flat panel display device in the
future.

[0005] The thin film formed in the flat panel display device
or electroluminescent display device may be divided into a
high molecular element and a low molecular element accord-
ing to the material and process used in the formation of the
thin film.

[0006] Forexample, in the case of an inkjet printing method
in the formation method of a high molecular or low molecular
light emitting layer, the material of organic layers except the
light emitting layer is limited, and there is an inconvenience
that a structure for inkjet to printing should be formed on a
substrate.

[0007] In a case where the light emitting layer is formed
through a deposition process, a separate metal mask is used.
As the flat panel display device is large scaled, the metal mask
should also be large scaled. In this case, the drooping of the
mask may occur as the flat panel display device is large
scaled, and therefore, it is difficult to fabricate a large-scale
element.

[0008] FIG. 1is a cross-sectional view schematically illus-
trating a related art deposition device having a mask for
deposition.

[0009] Referring to FIG. 1, to deposit a thin film of an
electroluminescent display device, e.g., an organic layer
including a light emitting layer using a mask 1, a frame 4
coupled to the mask 1 is mounted at the side corresponding to
a thin-film deposition crucible 3 installed in a vacuum cham-
ber 2, and an object 5 to be formed with a thin film, etc. is
mounted above the frame 4. The mask 1 is closely adhered to
the object 5 to be formed with the thin film, etc. by driving a
magnet unit 6 for closely adhering the mask 1 supported by
the frame 4 to the object 5 to be formed with the thin film, etc.
above the object 5. In this state, a material contained in the
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thin-film deposition crucible 3 is deposited on the object 5
through the operation of the thin-film deposition crucible 3.

[0010] However, as described above, in the formation of the
thin film using the deposition device having the mask for
deposition, the mask for deposition should be large scaled as
the flat panel display device is large scaled. In this case, it is
difficult to perform the alignment between the mask and the
object due to the drooping of the mask, etc., and therefore, it
is difficult to fabricate a large-scale element.

[0011] Meanwhile, there has been disclosed a technique for
forming an organic light emitting layer using a Joule-heating
device. In the technique, an organic light emitting layer is first
formed on a donor substrate, and the donor substrate and an
element substrate are then placed opposite to each other.
Subsequently, the donor substrate is heated using Joule-heat-
ing, and the organic light emitting layer formed on the donor
substrate is deposited on the element substrate.

[0012] In the technique, as shown in FIG. 2, when the
electroluminescent display device is fabricated, the element
substrate passes through deposition chambers 10 to 40 so as to
form the other organic or inorganic layers except the organic
light emitting layer. On the other hand, the donor substrate for
forming the organic light emitting layer passes through a
deposition chamber 50 so as to form the organic light emitting
layer on the donor substrate.

[0013] Inthis case, both the element substrate and the donor
substrate passing through the deposition chamber 50 are
placed in the same direction, and hence any one of the two
substrates should be reversed so that the two substrates are
disposed opposite to each other.

[0014] To allow the donor substrate of the two substrates to
face upward, the position of the donor substrate is reversed by
passing through a reverse chamber 60.

[0015] Then, the organic light emitting layer is formed on
the element substrate by loading the element substrate and the
donor substrate into an electric field applying chamber 70 and
then applying an electric field to the donor substrate.

[0016] However, since the deposition chamber 50 for
depositing the organic light emitting layer and the reverse
chamber 60 should be separately provided in this case, equip-
ments are added, and the TAC time is also increased as a
process is added.

SUMMARY OF THE INVENTION

[0017] The present invention is conceived to solve the
aforementioned problems. Accordingly, an object of the
present invention is to provide a deposition device for form-
ing an organic layer and a device for fabricating an electrolu-
minescent display device, which can easily fabricate a large-
scale element, perform fabrication at low cost using simple
processing equipments, and reduce a processing time.
[0018] According to an aspect of the present invention,
there is provided a deposition device for forming an organic
layer using Joule heating, including: a cleansing device con-
figured to cleanse a donor substrate; an organic matter coating
device configured to coat an organic matter on the donor
substrate; an electric field applying device configured to
allow the organic matter to be transferred onto an element
substrate, wherein the organic matter is heated by the Joule-
heating generated by applying an electric field to the donor
substrate having the organic matter formed thereon; and a
loadlock chamber configured to load or carry out the donor
substrate into/from the electric field applying device.
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[0019] According to another aspect of the present inven-
tion, there is provided a device for fabricating an electrolu-
minescent display device, including: a conveying chamber
configured to have a conveying mechanism for conveying a
substrate; at least one deposition chamber configured to be
placed at an outside of the conveying chamber; at least one
deposition device for forming an organic layer using Joule-
heating; and a loadlock chamber configured to load the sub-
strate into the conveying chamber or carry out the substrate
from the conveying chamber, wherein the deposition device
includes a cleansing device configured to cleanse a donor
substrate; an organic matter coating device configured to coat
an organic matter on the donor substrate; an electric field
applying device configured to allow the organic matter to be
transferred onto an element substrate, wherein the organic
matter is heated by the Joule-heating generated by applying
an electric field to the donor substrate having the organic
matter formed thereon; and a loadlock chamber configured to
load or carry out the donor substrate into/from the electric
field applying device.

[0020] According to still another aspect of the present
invention, there is provided a device for fabricating an elec-
troluminescent display device, including: a loadlock chamber
configured to load an element substrate; a deposition device
for forming an organic layer using Joule-heating, configured
to have one end connected to the loadlock chamber; a load-
lock chamber for carrying out the element substrate, config-
ured to carry out the element substrate, and be connected to
the other end of the deposition device; and at least one depo-
sition chamber configured to be connected to the loadlock
chamber, wherein the deposition device includes a cleansing
device configured to cleanse a donor substrate; an organic
matter coating device configured to coat an organic matter on
the donor substrate; an electric field applying device config-
ured to allow the organic matter to be transferred onto an
element substrate, wherein the organic matter is heated by the
Joule-heating generated by applying an electric field to the
donor substrate having the organic matter formed thereon;
and a loadlock chamber configured to load or carry out the
donor substrate into/from the electric field applying device.

[0021] The cleansing device may include a solvent supply
tub configured to supply a solvent; a shower head configured
to spray the solvent supplied from the solvent supply tub onto
the donor substrate; a tub configured to accommodate the
solvent sprayed from the shower head and the organic matter
dissolved in the solvent; a blower configured to blow and
remove remaining solvent not removed in the tub and the
organic matter dissolved in the remaining solvent; and a sol-
vent collection tub configured to collect the solvent and the
organic matter, accommodated in the tub.

[0022] The deposition device may further include an
organic matter separation tub configured to be connected to
the solvent collection tub, the organic matter separation tub
may separate the solvent and the organic matter, collected in
the solvent collection tub, and the separated organic matter
may be again supplied to the organic matter coating device.

[0023] The organic matter coating device may include a
shower head configured to spray an organic matter; a stage
configured to mount the donor substrate; and an organic mat-
ter supply tub configured to be connected to the shower head
so as to supply the organic matter.

[0024] The deposition device may further include a drying
device.
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[0025] The electric field applying device may include a
power supply device; an electric field applying electrode con-
figured to be electrically connected to the power supply
device; a stage configured to mount a substrate; and a chuck
configured to be placed opposite to the stage.

[0026] The at least one deposition device may be a deposi-
tion device for forming at least one of a hole injection layer, a
hole transport layer, a hole blocking layer, a light emitting
layer, an electron blocking layer, an electron transport layer
and an electron injection layer.

[0027] Accordingly, the present invention is advantageous
in fabricating a large-scale element, and the TAC time is
decreased, thereby increasing a processing speed.

[0028] Further, since an organic layer is formed on a donor
substrate through a wet process, the loss of an organic mate-
rial is decreased as compared with that in the process through
deposition.

[0029] Further, since a deposition chamber and a reversing
chamber are not required when the organic layer formed on
the donor substrate, the price of the device can be decreased.
[0030] Further, since the device of the present invention is
easily configured using an in-line apparatus, it is possible to
reduce processing time and to save processing cost and device
fabrication cost.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] Preferred embodiments of the present invention can
be understood in more detail from the following description
taken in conjunction with the accompanying drawings, in
which:

[0032] FIG. 1is a cross-sectional view schematically illus-
trating a related art deposition device having a mask for
deposition;

[0033] FIG. 2 is a plan view schematically illustrating a
related art device for fabricating an electroluminescent dis-
play device using Joule-heating;

[0034] FIG. 3 is a schematic view illustrating a configura-
tion of a deposition device for forming an organic layer using
Joule-heating according to an embodiment of the present
invention;

[0035] FIG. 4 is a view illustrating a cleansing device in
configuration of the deposition device according to the
embodiment of the present invention;

[0036] FIG. 5is a view illustrating an organic matter coat-
ing device in the configuration of the deposition device
according to the embodiment of the present invention;
[0037] FIGS. 6A to 6C are views illustrating embodiments
of an electric field applying device in the configuration of the
deposition device according to the present invention;

[0038] FIG. 7 is a plan view illustrating a device for fabri-
cating an electroluminescent display device to which the
deposition device of FIGS. 3 to 6C according to a first
embodiment of the present invention; and

[0039] FIG. 8 is a plan view illustrating a device for fabri-
cating an electroluminescent display device to which the
deposition device of FIGS. 3 to 6C according to a second
embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0040] Hereinafter, preferred embodiments of the present
invention will be described in detail with reference to the
accompanying drawings. The following embodiments are
provided only for illustrative purposes so that those skilled in
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the art can fully understand the spirit of the present invention.
Therefore, the present invention is not limited to the follow-
ing embodiments but may be implemented in other forms. In
the drawings, the widths, lengths, thicknesses and the like of
elements are exaggerated for convenience of illustration. Like
reference numerals indicate like elements throughout the
specification and drawings.

[0041] FIG. 3 is a schematic view illustrating a configura-
tion of a deposition device for forming an organic layer using
Joule-heating according to an embodiment of the present
invention.

[0042] Referring to FIG. 3, the deposition device 100
according to the embodiment of the present invention
includes a cleansing device 200 for cleansing a donor sub-
strate, an organic matter coating device 200 for coating an
organic matter on the donor substrate, a loadlock chamber
500 for loading the donor substrate having the organic matter
coated thereon into an electric field applying device 400, and
the electric field applying device 400 that allows the organic
matter to be transferred onto an element substrate. Here, the
organic matter is heated by the Joule-heating generated by
applying an electric field to the donor substrate having the
organic matter formed thereon.

[0043] In the deposition device according to the embodi-
ment of the present invention, the donor substrate is trans-
ported by a transportation means such as a conveyer provided
between the devices.

[0044] Detailed configurations and operations of the
devices will be described below.

[0045] First, a donor substrate 600 on which an organic
matter is formed as a layer is loaded into the cleansing device
200.

[0046] FIG. 4 is a view illustrating the cleansing device in
configuration of the deposition device according to the
embodiment of the present invention.

[0047] Referring to FIG. 4, the cleansing device 200
includes a cleansing chamber 210 maintained under a nitro-
gen atmosphere, a shower head 220 for cleansing the donor
substrate 600, a tub 230 for accommodating a solvent for
cleansing, sprayed from the shower head 220, and a blower
240 for removing residues remaining on the donor substrate
600. The cleansing device 200 further includes a solvent
supply tub 250 for supplying the solvent for cleansing to the
shower head 220, and a solvent collection tub 260 for collect-
ing the solvent accommodated in the tub 230.

[0048] A conductive layer is formed on the donor substrate
600 so as to generate the Joule-heating in a subsequent elec-
tric field applying process. The conductive layer may be made
of'a metal or metal alloy. The metal or metal alloy may be, for
example, molybdenum (Mo), titanium (Ti), chromium (Cr),
moly-tungsten (MoW), etc. However, the present invention is
not limited thereto.

[0049] Meanwhile, the conductive layer is formed to have a
shape identical to that of an organic layer pattern to be stacked
on the element substrate.

[0050] The loaded donor substrate 600 is first injected into
the tub 230. In the tub 230, the residues remaining on the
donor substrate 600 are washed with the solvent sprayed
through the shower head 220 provided above the donor sub-
strate 600. The washed residues are collected, together with
the solvent, into the solvent collection tub 260 separately
provided with the cleansing chamber 210 through a bottom of
the tub 230.
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[0051] Meanwhile, in the present invention, the donor sub-
strate 600 is not abandoned as it is after the deposition of the
organic layer is finished by the electric field applied from the
electric field applying device 400, but again collected to the
cleansing device 200 so as to cleanse the residues remaining
in the cleansing device 200. Here, the residues are organic
matters. Therefore, the organic matters are contained in the
solvent collected in the solvent collection tub 260, and a
separate organic matter separation tub (not shown) may be
additionally provided to reuse the solvent and the organic
matter. The organic matter separation tub is provided, so that
it is possible to reduce the amount of the organic matter and
solvent used.

[0052] The solvent separated from the organic matter sepa-
ration tub is again collected to the solvent supply tub 250, and
the separated organic matter is collected to an organic matter
supply tub 340 of the organic matter coating device 300,
which will be described later.

[0053] Additionally, in a case where the organic matter
separation tub is provided, it is necessary to purge the col-
lected solvent with a pure solvent in the solvent supply tub
250, and it is also necessary to purge the collected organic
matter in the organic matter supply tub 340.

[0054] Subsequently, to completely remove the residues
such as the solvent remaining on the donor substrate, the
donor substrate 600 is transported to the blower 240 by a
transportation mechanism such as a conveyer, and the remain-
ing residues are completely removed using air in the blower
240.

[0055] FIG. 5 is a view illustrating the organic matter coat-
ing device in the configuration of the deposition device
according to the embodiment of the present invention.

[0056] As shown in FIG. 5, the organic matter coating
device 300 includes a shower head 320 for spraying an
organic matter in a coating chamber 310, a tub 330 for allow-
ing the donor substrate 600 to be mounted thereon, and the
organic matter supply tub 340.

[0057] The donor substrate 600 having the remaining resi-
dues completely removed therefrom is transported to the
organic matter coating device 300 by the conveyer so as to be
mounted on the tub 300 provided in the coating chamber 310.
The organic matter coating device 300 is maintained under
the nitrogen atmosphere, and the spray-type shower head 320
is provided at an upper portion of the organic matter coating
device 300, so that the organic matter supplied from the
organic matter supply tub 340 is sprayed onto the donor
substrate 600.

[0058] The sprayed organic matter is stacked on the donor
substrate 600 so as to form an organic layer. Here, the thick-
ness of the organic layer formed on the donor substrate 600 is
sufficient enough to cover the conductive layer formed on the
donor substrate 600, and it is unnecessary to precisely control
the thickness of the organic layer to be deposited. This is
because the thickness of the organic layer to be deposited on
an element substrate 700 can be adjusted by controlling the
electric field applying condition of the electric field applying
device 400 in a subsequent process. The organic matter coat-
ing device 300 may be further provided with an organic
matter collection tub (not shown) connected through a pipe
connected to the tub 330 so that the liquid-phase organic
matter, which is not deposited but sprayed into the tub 330, is
collected and again supplied to the organic matter supply tub
340.
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[0059] Subsequently, the organic layer formed on the donor
substrate 600 is dried, and the donor substrate 600 is then
transported to the electric field applying device 400 by the
conveyer.

[0060] Meanwhile, in the present invention, a drying device
may be separately provided to dry the organic layer. Here, an
ordinary drying device such as a hot plate may be used as the
drying device.

[0061] FIGS. 6A to 6C are views illustrating embodiments
of the electric field applying device 400 in the configuration
of the deposition device according to the present invention.
[0062] Referring to FIG. 6A, the electric field applying
device 400 according to the embodiment of the present inven-
tion is provided with a loadlock chamber 500 having a gate
510 at a position at which the donor substrate 600 is loaded
into an electric field applying chamber 410. The electric field
applying device includes a stage 420 for mounting a substrate
on a bottom thereof, a chuck 430 for transporting and fixing
the substrate, and a power supply device 440 for applying an
electric field. An electrode (not shown) for applying the elec-
tric field by coming in contact with a conductive layer formed
on the donor substrate 600 is formed at one end of the power
supply device 440.

[0063] Subsequently, the donor substrate 600 having an
organic layer formed thereon is first loaded into the loadlock
chamber 500 through the gate 510 by the conveyer. The donor
substrate 600 loaded into the loadlock chamber 500 is trans-
ported to the electric field applying chamber 410 of the elec-
tric field applying device 400 by a transportation mechanism
such as a robot. In this case, the electric field applying cham-
ber 410 maintains a vacuum state.

[0064] The transported donor substrate 600 is mounted on
the stage 420. In addition, the element substrate 700 for
forming an organic layer thereon is transported to the electric
field applying chamber 410 using the transportation mecha-
nism and fixed to the chuck 430. The element substrate 700 is
placed opposite to the donor substrate 600 mounted on the
stage 430, and the two substrates are then joined together.
Here, an electronic magnetic chuck (EMC) may be used as
the chuck 430.

[0065] After the two substrates are joined together, the
electric field applying electrode (not shown) comes in contact
with the conductive layer formed on the donor substrate 600
and then receives an electric field from the power supply
device 440. Since the electric field applying condition is
determined by various factors such as resistance, length and
thickness of the conductive layer, the electric field applying
condition cannot be specified. However, the electric field
application is performed in consideration of an ordinary pro-
cessing condition.

[0066] Here, the applied current may be DC or AC, and the
applied electric field may be 1 to 1,000 kw/cm?®. The time
taken to apply the electric field once may be %1,000,000 to 100
seconds, preferably V1,000,000 to 10 seconds, and more prefer-
ably 14,000,000 to 1 second.

[0067] If the electric field applying electrode receives the
electric field, Joule-heating is generated in the conductive
layer formed on the donor substrate 600, and the generated
Joule-heating is conducted to the organic layer formed above
the donor substrate 600. The organic layer formed ata portion
of the conductive layer is evaporated by the conducted Joule-
heating and then transferred onto the element substrate 700 so
that the organic layer is deposited on the element substrate
700. Subsequently, if the electric field applying process is
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finished, the donor substrate 600 is again transported to the
cleansing device 200 via the loadlock chamber 500 by the
conveyer, and the element substrate 700 is transported to
another chamber for the purpose of a subsequent process.
[0068] Then, the cleansing process of the donor substrate
600 collected to the cleansing device 200 described above is
performed, and the processes described above are repeated.
Thus, the donor substrate according to the present invention
can be continuously used by being circulated and reproduced,
and the consumption of the organic matter can be reduced.
Accordingly, it is possible to save fabrication cost.

[0069] Meanwhile, although FIG. 6A illustrates an
example in which the donor substrate 600 and the element
substrate 700 are respectively placed at lower and upper por-
tions in the electric field applying device 400, the donor
substrate 600 and the element substrate 700 may be respec-
tively placed in the upper and lower portion in the electric
field applying device 400, as described in FIG. 6B. As shown
in FIG. 6C, both the donor substrate 600 and the element
substrate 700 may be placed opposite to each other in the state
in which the two substrates are vertically disposed.

[0070] According to the configuration described above, the
donor substrate 600 may be reversed by the transportation
mechanism (i.e., the robot) provided in the loadlock chamber
500 so as be placed at the upper portion or vertically disposed
in the electric field applying device 400. The element sub-
strate 700 may also be reversed or vertically disposed at the
loading position by the transportation mechanism (the robot).
[0071] Here, embodiments in which the deposition device
for forming the organic layer using the Joule-heating is
applied to a device for fabricating an electroluminescent dis-
play device will be described in detail.

[0072] FIG. 7 is a plan view illustrating a device for fabri-
cating an electroluminescent display device to which the
deposition device of FIGS. 3 to 6C according to a first
embodiment of the present invention. FIG. 7 illustrates an
example in which deposition devices are provided in a cluster
manner. Hereinafter, the deposition device applied to the
embodiment of the present invention will be described with
reference to FIGS. 3 to 6C.

[0073] Referring to FIG. 7, in the device 900 according to
the first embodiment of the present invention, a conveying
chamber 800 is placed at the center of the device 900, and a
plurality of deposition chambers 850 and at least one depo-
sition device 100 for forming the organic layer using the
Joule-heating are arranged around the outer circumferential
portion of the conveying chamber 800. The device 900 is
further provided with the loadlock chamber 500 for receiving
a substrate from the outside or carrying out the substrate from
the conveying chamber 800.

[0074] A transportation mechanism 810 for transporting
the substrate is provided in the conveying chamber 800, and a
robot may be used as the transportation mechanism 810.
[0075] The deposition device 100 is configured to include
the cleansing device 200, the organic matter coating device
300 and the electric field applying device 400. In the device
900 provided in the cluster manner, the electric field applying
chamber 410 of the electric field applying device 400 in the
configuration of the device 100 is combined with the convey-
ing chamber 800 together with other deposition chambers
850.

[0076] Hereinafter, a detailed operating process of the
device 900 according to the embodiment of the present inven-
tion will be described.
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[0077] First, a donor substrate 600 on which an organic
layer is formed as a layer is loaded into the cleansing device
200.

[0078] Referring to FIG. 4, the cleansing device 200
includes a cleansing chamber 210 maintained under a nitro-
gen atmosphere, a shower head 220 for cleansing the donor
substrate 600, a tub 230 for accommodating a solvent for
cleansing, sprayed from the shower head 220, and a blower
240 for removing residues remaining on the donor substrate
600. The cleansing device 200 further includes a solvent
supply tub 250 for supplying the solvent for cleansing to the
shower head 220, and a solvent collection tub 260 for collect-
ing the solvent accommodated in the tub 230.

[0079] A conductive layer is formed on the donor substrate
600 so as to generate the Joule-heating in a subsequent elec-
tric field applying process. The conductive layer may be made
of'a metal or metal alloy. The metal or metal alloy may be, for
example, Mo, Ti, Cr, MoW, etc. However, the present inven-
tion is not limited thereto.

[0080] Meanwhile, the conductive layer is formed to have a
shapeidentical to that of an organic layer pattern to be stacked
on the element substrate.

[0081] The loaded donor substrate 600 is first injected into
the tub 230. In the tub 230, the residues remaining on the
donor substrate 600 are washed with the solvent sprayed
through the shower head 220 provided above the donor sub-
strate 600. The washed residues are collected, together with
the solvent, into the solvent collection tub 260 separately
provided with the cleansing chamber 210 through a bottom of
the tub 230.

[0082] Meanwhile, in the present invention, the donor sub-
strate 600 is not abandoned as it is after the deposition of the
organic layer is finished by the electric field applied from the
electric field applying device 400, but again collected to the
cleansing device 200 so as to cleanse the residues remaining
in the cleansing device 200. Here, the residues are organic
matters. Therefore, the organic matters are contained in the
solvent collected in the solvent collection tub 260, and a
separate organic matter separation tub (not shown) may be
additionally provided to reuse the solvent and the organic
matter. The organic matter separation tub is provided, so that
it is possible to reduce the amount of the organic matter and
solvent used.

[0083] The solvent separated from the organic matter sepa-
ration tub is again collected to the solvent supply tub 250, and
the separated organic matter is collected to an organic matter
supply tub 340 of the organic matter coating device 300,
which will be described later.

[0084] Additionally, in a case where the organic matter
separation tub is provided, it is necessary to purge the col-
lected solvent with a pure solvent in the solvent supply tub
250, and it is also necessary to purge the collected organic
matter in the organic matter supply tub 340.

[0085] Subsequently, to completely remove the residues
such as the solvent remaining on the donor substrate, the
donor substrate 600 is transported to the blower 240 by a
transportation mechanism such as a conveyer, and the remain-
ing residues are completely removed using air in the blower
240.

[0086] The donor substrate 600 that has passed through the
cleansing process in the cleansing device 200 is transported to
the organic matter coating device 300 by the transportation
means.
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[0087] As shown in FIG. 5, the organic matter coating
device 300 includes a shower head 320 for spraying an
organic matter in a coating chamber 310, a tub 330 for allow-
ing the donor substrate 600 to be mounted thereon, and the
organic matter supply tub 340.

[0088] The transported donor substrate 600 is mounted on
the tub 300 provided in the coating chamber 310. The organic
matter coating device 300 is maintained under the nitrogen
atmosphere, and the spray-type shower head 320 is provided
at an upper portion of the organic matter coating device 300,
so that the organic matter supplied from the organic matter
supply tub 340 is sprayed onto the donor substrate 600.

[0089] The sprayed organic matter is stacked on the donor
substrate 600 so as to form an organic layer. Here, the thick-
ness of the organic layer formed on the donor substrate 600 is
sufficient enough to cover the conductive layer formed on the
donor substrate 600, and it is unnecessary to precisely control
the thickness of the organic layer to be deposited. This is
because the thickness of the organic layer to be deposited on
an element substrate 700 can be adjusted by controlling the
electric field applying condition of the electric field applying
device 400 in a subsequent process. Subsequently, the organic
layer formed on the donor substrate 600 is dried, and the
donor substrate 600 is then transported to the electric field
applying device 400 by the conveyer.

[0090] In this embodiment, a drying device may be sepa-
rately provided to dry the organic layer. Here, an ordinary
drying device such as a hot plate may be used as the drying
device.

[0091] As shown in FIG. 6A, the electric field applying
device 400 is provided with a loadlock chamber 500 having a
gate 510 at a position at which the donor substrate 600 is
loaded into an electric field applying chamber 410. The elec-
tric field applying device includes a stage 420 for mounting a
substrate on a bottom thereof, a chuck 430 for transporting
and fixing the substrate, and a power supply device 440 for
applying an electric field. An electrode (not shown) for apply-
ing the electric field by coming in contact with a conductive
layer formed on the donor substrate 600 is formed at one end
of the power supply device 440.

[0092] The donor substrate 600 having an organic layer
formed thereon is first loaded into the loadlock chamber 500
through the gate 510 by the conveyer. The donor substrate 600
loaded into the loadlock chamber 500 is transported to the
electric field applying chamber 410 of the electric field apply-
ing device 400 by a transportation mechanism such as a robot.
In this case, the electric field applying chamber 410 maintains
a vacuum state.

[0093] Subsequently, the donor substrate 600 is mounted
on the stage 420.

[0094] Meanwhile, as shown in FIGS. 6A and 7, the ele-
ment substrate 700 that includes a TFT and has a first elec-
trode formed therein is loaded into the conveying chamber
800 through the loadlock chamber 500 having the gate 510 by
the transportation mechanism. The element substrate 700
loaded into the conveying chamber 800 is loaded into the
electric field applying chamber 410 ofthe electric field apply-
ing device 400 in each of the deposition devices 100 arranged
around the outer circumferential portion of the conveying
chamber 800 by a conveying mechanism.

[0095] The element substrate 700 loaded into the electric
field applying chamber 410 is fixed to the chuck 430. The
element substrate 700 is placed opposite to the donor sub-
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strate 600 mounted on the stage 430, and the two substrates
are then joined together. Here, an EMC may be used as the
chuck 430.

[0096] After the two substrates are joined together, the
electric field applying electrode (not shown) comes in contact
with the conductive layer formed on the donor substrate 600
and then receives an electric field from the power supply
device 440. Since the electric field applying condition is
determined by various factors such as resistance, length and
thickness of the conductive layer, the electric field applying
condition cannot be specified. However, the electric field
application is performed in consideration of an ordinary pro-
cessing condition.

[0097] Here, the applied current may be DC or AC, and the
applied electric field may be 1 to 1,000 kw/cm?®. The time
taken to apply the electric field once may be %1,000,000 to 100
seconds, preferably Y1,000,000 to 10 seconds, and more prefer-
ably 4,000,000 to 1 second.

[0098] If the electric field applying electrode receives the
electric field, Joule-heating is generated in the conductive
layer formed on the donor substrate 600, and the generated
[0099] Joule-heating is conducted to the organic layer
formed above the donor substrate 600. The organic layer
formed at a portion of the conductive layer is evaporated by
the conducted Joule-heating and then transferred onto the
element substrate 700 so that the organic layer is deposited on
the element substrate 700. Subsequently, if the electric field
applying process is finished, the donor substrate 600 is again
transported to the cleansing device 200 via the loadlock
chamber 500 by the conveyer, and the element substrate 700
is transported from the conveying chamber 800 to another
deposition device 100 via the loadlock chamber 500 by a
transportation mechanism 910.

[0100] In addition, the processes described above are
repeated, so that a plurality of organic layers can be deposited
on the element substrate 700.

[0101] As such, a plurality of deposition devices 100 are
provided by changing only an organic matter while equally
maintaining the configuration of the deposition device 100,
and the process describe above is repeated, so that a plurality
of organic layers can be simply and easily deposited on the
element substrate 700.

[0102] The organic layer essentially includes an organic
light emitting layer, and may selectively use at least one of a
pixel defining layer, a hole injection layer, a hole transport
layer, a hole blocking layer, an electron blocking layer, an
electron transport layer and an electron injection layer, as
functional layers of the electroluminescent display device.
The organic light emitting layer may include not only a single
light emitting layer but also R, G and B light emitting layers.
[0103] In this embodiment, the cleansing and organic mat-
ter coating processes described above are performed, and the
processes described above are repeated. Thus, the donor sub-
strate according to the present invention can be continuously
used by being circulated and reproduced, and the consump-
tion of the organic matter can be reduced. Accordingly, it is
possible to save fabrication cost.

[0104] Meanwhile, although FIG. 6A illustrates an
example in which the donor substrate 600 and the element
substrate 700 are respectively placed at lower and upper por-
tions in the electric field applying device 400, the donor
substrate 600 and the element substrate 700 may be respec-
tively placed in the upper and lower portion in the electric
field applying device 400, as described in FIG. 6B. As shown
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in FIG. 6C, both the donor substrate 600 and the element
substrate 700 may be placed opposite to each other in the state
in which the two substrates are vertically disposed.

[0105] According to the configuration described above, the
donor substrate 600 may be reversed by the transportation
mechanism (i.e., the robot) provided in the loadlock chamber
500 so as be placed at the upper portion or vertically disposed
in the electric field applying device 400. The element sub-
strate 700 may also be reversed or vertically disposed at the
loading position by the transportation mechanism (the robot).
[0106] After the deposition of the organic layer on the
element substrate 700 of the electroluminescent display
device is finished by repeating the deposition process, the
element substrate 700 is transported from the conveying
chamber 800 to one of the deposition chambers 850 by the
transportation mechanism 810.

[0107] Inthe deposition chamber 850, an upper electrode is
formed on the element substrate 700. An anode or cathode
electrode may be formed as the upper electrode, and the upper
electrode may be formed as a transparent or reflective elec-
trode using a metal layer, conductive oxide layer, etc.

[0108] The deposition chamber for forming the upper elec-
trode may use an ordinary device including a sputtering
device, a deposition device, etc. Additionally, after the upper
electrode is formed, a protection layer may be deposited on
the upper electrode in each of the other deposition chambers
850.

[0109] Subsequently, after the upper electrode is formed
and the element substrate is then conveyed to the conveying
chamber 800, the element substrate is transported from the
conveying chamber 800 to an encapsulation chamber so that
an encapsulating process is finished. Accordingly, the fabri-
cation of' the electroluminescent display device is completed.
[0110] FIG. 8 is a plan view illustrating a device for fabri-
cating an electroluminescent display device to which the
deposition device 100 of FIGS. 3 to 6C according to a second
embodiment of the present invention. The second embodi-
ment is an embodiment configured using an in-line apparatus.
[0111] Referring to FIGS. 3 and 8, the device according to
the second embodiment of the present invention includes
deposition devices 100 for forming an organic layer using
Joule-heating, loadlock chambers 500 each having a gate 510,
which loads an element substrate 700 into the deposition
device 100 and carries out the element substrate 700 from the
deposition device 100, and at least one deposition chamber
connected to the deposition device 100 and the loadlock
chamber 500 for carrying out the element substrate 700. The
deposition device 100 includes a cleansing device 200 for
cleansing a donor substrate, an organic matter coating device
200 for coating an organic matter on the donor substrate, a
loadlock chamber 500 for loading the donor substrate having
the organic matter coated thereon into an electric field apply-
ing device 400, the electric field applying device 400 that
allows the organic matter to be transferred onto an element
substrate, and the loadlock chamber 500 for loading or car-
rying out the donor substrate into/from the electric field
applying device 400. Here, the organic matter is heated by the
Joule-heating generated by applying an electric field to the
donor substrate having the organic matter formed thereon.
[0112] Ifthe loadlock chamber 500 for loading the element
substrate 700 is connected to one end of the deposition device
100, the loadlock chamber for carrying out the element sub-
strate 700 is connected to the other end of the deposition
device 100. The loadlock chamber 500 for loading/carrying
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out the element substrate 700 is different from the loadlock
chamber into which the donor substrate 600 having the
organic layer formed thereon, transported from the organic
matter coating device 300, is loaded.

[0113] Inthedepositiondevice 100, the electric field apply-
ing chamber 410 of the electric field applying device 400 is
coupled to the loadlock chamber 500 for loading/carrying out
the element substrate 700.

[0114] At least one deposition devices may be additionally
provided in series between the deposition device 100 and the
loadlock chamber 500 for carrying out the element substrate
700. In this case, the electric field applying chambers 410 of
the electric field applying devices 400 in the deposition
devices 100 are connected in series to one another.

[0115] When the electric field applying chambers 410 are
connected in series to one another, the electric field applying
chambers 410 are not formed in a separated structure but
formed in a connected structure, so that the element substrate
700 can be transported to the electric field applying chambers
410 connected to one another by a consecutive transportation
means such as a conveyer.

[0116] Hereinafter, a detailed operating process of the
device 800 according to the second embodiment of the
present invention will be described, and detailed descriptions
of configurations and operations identical to those of the first
embodiment will be omitted to avoid redundancy.

[0117] First, the configurations and operations of the
cleansing device 200 for cleansing the donor substrate 600
and the organic matter coating device 300 for coating the
organic matter on the donor substrate 600 are identical to
those of the first embodiment, and therefore, their detailed
descriptions will be omitted to avoid redundancy.

[0118] Subsequently, as shown in FIG. 6 A, the donor sub-
strate 600 having the organic layer formed thereon is trans-
ported from the organic matter coating device 300 by the
transportation means and then loaded into the electric field
applying chamber 410 of the electric field applying device
400 via the loadlock chamber 500 having the gate 510. The
configuration of the electric field applying device 400 is also
identical to that of the first embodiment, and therefore, its
detailed description will be omitted. In this case, the electric
field applying chamber 410 maintains a vacuum state.
[0119] Subsequently, the donor substrate 600 is mounted
on the stage 420.

[0120] Meanwhile, as shown in FIGS. 6A and 8, the ele-
ment substrate 700 that includes a TFT and has a first elec-
trode formed therein is loaded into the electric field applying
chamber 410 of the electric field applying device 400 through
the loadlock chamber 500 having the gate 510 by the trans-
portation mechanism. The element substrate 700 loaded into
the conveying chamber 800 is loaded into the electric field
applying chamber 410 of the electric field applying device
400 in each of the deposition devices 100 arranged around the
outer circumferential portion of the conveying chamber 800
by a conveying mechanism.

[0121] The element substrate 700 loaded into the electric
field applying chamber 410 is fixed to the chuck 430. The
element substrate 700 is placed opposite to the donor sub-
strate 600 mounted on the stage 430, and the two substrates
are then joined together.

[0122] After the two substrates are joined together, the
electric field applying electrode (not shown) comes in contact
with the conductive layer formed on the donor substrate 600
and then receives an electric field from the power supply
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device 440. Since the electric field applying condition is
determined by various factors such as resistance, length and
thickness of the conductive layer, the electric field applying
condition cannot be specified. However, the electric field
application is performed in consideration of an ordinary pro-
cessing condition.

[0123] Here, the applied current may be DC or AC, and the
applied electric field may be 1 to 1,000 kw/cm®. The time
taken to apply the electric field once may be %1,000,000 to 100
seconds, preferably Y1,000,000 to 10 seconds, and more prefer-
ably /1,000,000 to 1 second.

[0124] If the electric field applying electrode receives the
electric field, Joule-heating is generated in the conductive
layer formed on the donor substrate 600, and the generated
Joule-heating is conducted to the organic layer formed above
the donor substrate 600. The organic layer formed at a portion
of the conductive layer is evaporated by the conducted Joule-
heating and then transferred onto the element substrate 700 so
that the organic layer is deposited on the element substrate
700.

[0125] Subsequently, if the electric field applying process
is finished, the donor substrate 600 is again transported to the
cleansing device 200 via the loadlock chamber 500 by the
conveyer, and the element substrate 700 is transported to the
conveying chamber connected to the loadlock chamber 500
for carrying out the element substrate 700 via the loadlock
chamber 500 for carrying out the element substrate 700.
[0126] Meanwhile, in a case where at least one deposition
device is additionally provided in series between the deposi-
tion device 100 and the loadlock chamber 500 for carrying out
the element substrate 700, the electric field applying cham-
bers 410 of the electric field applying devices 400 in the
deposition devices 100 are connected in series to one another,
as described above. In this case, the electric field applying
chambers 410 are not formed in a separated structure but
formed in a connected structure, so that the element substrate
700 can be transported to the electric field applying chambers
410 connected to one another by a consecutive transportation
means such as a conveyer.

[0127] Therefore, in a case where the at least one deposition
device is additionally provided, the element substrate 700 that
has passed through the electric field applying process
described above is transported to a second electric field apply-
ing chamber 410 connected in series to a first electric field
applying chamber 410 by a consecutive transportation means
such as a conveyer.

[0128] The cleansing and organic matter coating processes
ofthe element substrate 700 transported to the second electric
field applying chamber 410 are finished by a second deposi-
tion device so as to be combined with the donor substrate 600
loaded into the second electric field applying chamber 410.
Then, a second organic layer is deposited by again perform-
ing the electric field applying process.

[0129] The processes described above are repeated, so that
aplurality of organic layers can be consecutively deposited on
the element substrate 700.

[0130] Although it has been illustrated in that four deposi-
tion devices 100 are configured, the present invention is not
limited thereto, and the number of the deposition devices 100
may be increased/decreased when necessary.

[0131] Meanwhile, the organic layer essentially includes
an organic light emitting layer, and may selectively use at
least one of a pixel defining layer, a hole injection layer, a hole
transport layer, a hole blocking layer, an electron blocking
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layer, an electron transport layer and an electron injection
layer, as functional layers of the electroluminescent display
device. The organic light emitting layer may include not only
a single light emitting layer but also R, G and B light emitting
layers.

[0132] Ifthe process of depositing the organic layer on the
element substrate 700 through the processes described above,
the element substrate 700 is transported to one of the depo-
sition chambers 850 through the loadlock chamber 500 for
carrying out the element substrate 700. Here, at least one
deposition chamber 850 may be provided.

[0133] Inthedeposition chamber 850, an upper electrode is
formed on the element substrate 700. An anode or cathode
electrode may be formed as the upper electrode, and the upper
electrode may be formed as a transparent or reflective elec-
trode using a metal layer, conductive oxide layer, etc.

[0134] The deposition chamber for forming the upper elec-
trode may use an ordinary device including a sputtering
device, a deposition device, etc. Additionally, after the upper
electrode is formed, a protection layer may be deposited on
the upper electrode in each of the other deposition chambers
850.

[0135] Subsequently, after the upper electrode is formed
and the element substrate is then conveyed to the conveying
chamber 800, the element substrate is transported from the
conveying chamber 800 to an encapsulation chamber so that
an encapsulating process is finished. Accordingly, the fabri-
cation of the electroluminescent display device is completed.

[0136] In the related art, most other layers in the electrolu-
minescent display device are formed through the deposition
device, and particularly, an organic light emitting layer is
formed through patterning. Therefore, the organic light emit-
ting layer is generally formed using a deposition device using
a mask. However, since an organic layer deposition chamber
and a reversing chamber are added to the related art device, a
high-priced deposition chamber is used. Accordingly, there
occurs a disadvantage in that when an organic layer is formed
through a deposition process, fabrication cost is increased,
and fabrication time is lengthened. On the other hand, in a
case where the deposition device is configured and applied to
the device for fabricating the electroluminescent display
device in the present invention, such a disadvantage can be
overcome.

[0137] Further, since the process of depositing the organic
layer through the electric field applying process is performed
for a very short time as compared with the related art depo-
sition process, the entire processing time can be reduced,
thereby saving processing cost.

[0138] Further, since the configuration of the deposition
device for forming the organic layer using the Joule-heating
in the present invention is much simpler than that of the
related art deposition device, it is possible to save device
fabrication cost.

[0139] Further, since the device of the present invention is
easily configured using an in-line apparatus, it is possible to
reduce processing time and to save processing cost and device
fabrication cost.

[0140] While the present invention has been illustrated and
described in connection with the accompanying drawings and
the preferred embodiments, the present invention is not lim-
ited thereto and is defined by the appended claims. Therefore,
it will be understood by those skilled in the art that various
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modifications and changes can be made thereto without
departing from the spirit and scope of the invention defined by
the appended claims.

What is claimed is:

1. A deposition device for forming an organic layer using
Joule heating, comprising:

a cleansing device configured to cleanse a donor substrate;

an organic matter coating device configured to coat an
organic matter on the donor substrate;

an electric field applying device configured to allow the
organic matter to be transferred onto an element sub-
strate, wherein the organic matter is heated by the Joule-
heating generated by applying an electric field to the
donor substrate having the organic matter formed
thereon; and

a loadlock chamber configured to load or carry out the
donor substrate into/from the electric field applying
device.

2. The deposition device of claim 1, wherein the cleansing

device comprises:

a solvent supply tub configured to supply a solvent;

a shower head configured to spray the solvent supplied
from the solvent supply tub onto the donor substrate;

atub configured to accommodate the solvent sprayed from
the shower head and the organic matter dissolved in the
solvent;

a blower configured to blow and remove remaining solvent
not removed in the tub and the organic matter dissolved
in the remaining solvent; and

a solvent collection tub configured to collect the solvent
and the organic matter, accommodated in the tub.

3. The deposition device of claim 2, further comprising an
organic matter separation tub configured to be connected to
the solvent collection tub,

wherein the organic matter separation tub separates the
solvent and the organic matter, collected in the solvent
collection tub, and the separated organic matter is again
supplied to the organic matter coating device.

4. The deposition device of claim 1, wherein the organic

matter coating device comprises:

a shower head configured to spray an organic matter;

a stage configured to mount the donor substrate; and

an organic matter supply tub configured to be connected to
the shower head so as to supply the organic matter.

5. The deposition device of claim 1, further comprising a

drying device.

6. The deposition device of claim 1, wherein the electric
field applying device comprises:

a power supply device;

an electric field applying electrode configured to be elec-
trically connected to the power supply device;

a stage configured to mount a substrate; and

a chuck configured to be placed opposite to the stage.

7. A device for fabricating an electroluminescent display
device, comprising:

a conveying chamber configured to have a conveying

mechanism for conveying a substrate;

at least one deposition chamber configured to be placed at
an outside of the conveying chamber;

at least one deposition device for forming an organic layer
using Joule-heating; and

a loadlock chamber configured to load the substrate into
the conveying chamber or carry out the substrate from
the conveying chamber,
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wherein the deposition device comprises:

a cleansing device configured to cleanse a donor substrate;

an organic matter coating device configured to coat an
organic matter on the donor substrate;

an electric field applying device configured to allow the
organic matter to be transferred onto an element sub-
strate, wherein the organic matter is heated by the Joule-
heating generated by applying an electric field to the
donor substrate having the organic matter formed
thereon; and

a loadlock chamber configured to load or carry out the
donor substrate into/from the electric field applying
device.

8. The device of claim 7, wherein the cleansing device

comprises:

a solvent supply tub configured to supply a solvent;

a shower head configured to spray the solvent supplied
from the solvent supply tub onto the donor substrate;

a tub configured to accommodate the solvent sprayed from
the shower head and the organic matter dissolved in the
solvent;

a blower configured to blow and remove remaining solvent
not removed in the tub and the organic matter dissolved
in the remaining solvent; and

a solvent collection tub configured to collect the solvent
and the organic matter, accommodated in the tub.

9. The device of claim 8, wherein the deposition device
further comprises an organic matter separation tub configured
to be connected to the solvent collection tub, the organic
matter separation tub separates the solvent and the organic
matter, collected in the solvent collection tub, and the sepa-
rated organic matter is again supplied to the organic matter
coating device.

10. The device of claim 7, wherein the organic matter
coating device comprises:

a shower head configured to spray an organic matter;

a stage configured to mount the donor substrate; and

an organic matter supply tub configured to be connected to
the shower head so as to supply the organic matter.

11. The device of claim 7, wherein the deposition device

further comprises a drying device.

12. The device of claim 7, wherein the electric field apply-
ing device comprises:

a power supply device;

an electric field applying electrode configured to be elec-
trically connected to the power supply device;

a stage configured to mount a substrate; and

a chuck configured to be placed opposite to the stage.

13. The device of claim 7, wherein the at least one deposi-
tion device is a deposition device for forming at least one of a
hole injection layer, a hole transport layer, a hole blocking
layer, a light emitting layer, an electron blocking layer, an
electron transport layer and an electron injection layer.

14. A device for fabricating an electroluminescent display
device, comprising:

a loadlock chamber configured to load an element sub-

strate;

a deposition device for forming an organic layer using
Joule-heating, configured to have one end connected to
the loadlock chamber;
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a loadlock chamber for carrying out the element substrate,
configured to carry out the element substrate, and be
connected to the other end of the deposition device; and

at least one deposition chamber configured to be connected
to the loadlock chamber,

wherein the deposition device comprises:

a cleansing device configured to cleanse a donor substrate;

an organic matter coating device configured to coat an
organic matter on the donor substrate;

an electric field applying device configured to allow the
organic matter to be transferred onto an element sub-
strate, wherein the organic matter is heated by the Joule-
heating generated by applying an electric field to the
donor substrate having the organic matter formed
thereon; and

a loadlock chamber configured to load or carry out the
donor substrate into/from the electric field applying
device.

15. The device of claim 14, wherein the cleansing device

comprises:

a solvent supply tub configured to supply a solvent;

a shower head configured to spray the solvent supplied
from the solvent supply tub onto the donor substrate;

atub configured to accommodate the solvent sprayed from
the shower head and the organic matter dissolved in the
solvent;

a blower configured to blow and remove remaining solvent
not removed in the tub and the organic matter dissolved
in the remaining solvent; and

a solvent collection tub configured to collect the solvent
and the organic matter, accommodated in the tub.

16. The device of claim 15, wherein the deposition device
further comprises an organic matter separation tub configured
to be connected to the solvent collection tub, the organic
matter separation tub separates the solvent and the organic
matter, collected in the solvent collection tub, and the sepa-
rated organic matter is again supplied to the organic matter
coating device.

17. The device of claim 14, wherein the organic matter
coating device comprises:

a shower head configured to spray an organic matter;

a stage configured to mount the donor substrate; and

an organic matter supply tub configured to be connected to
the shower head so as to supply the organic matter.

18. The device of claim 14, wherein the deposition device

further comprises a drying device.

19. The device of claim 14, wherein the electric field apply-
ing device comprises:

a power supply device;

an electric field applying electrode configured to be elec-
trically connected to the power supply device;

a stage configured to mount a substrate; and

a chuck configured to be placed opposite to the stage.

20. The device of claim 14, wherein the at least one depo-
sition device is a deposition device for forming at least one of
a hole injection layer, a hole transport layer, a hole blocking
layer, a light emitting layer, an electron blocking layer, an
electron transport layer and an electron injection layer.
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