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ORGANIC SOURCE BOAT STRUCTURE FOR
ORGANIC ELECTRO-LUMINESCENT DISPLAY
FABRICATING APPARATUS

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates generally to an
organic source boat structure for organic electro-lumines-
cent display fabricating apparatus and, more particularly, to
an organic source boat structure for organic electro-lumi-
nescent display fabricating apparatus having a structure for
uniform deposition of organic source.

[0003] 2. Description of the Related Art

[0004] As a self luminescent display having a wide view
angle, an organic electro-luminescent display has been fab-
ricated in a small and medium size to a large size and it is
generally known as a next generation display capable of
applying to wide areas including military use, office use and
PDA.

[0005] The organic ELD has a multi-layered organic
source layer structure between an anode ITO electrode layer
and a cathode metal electrode layer formed on a glass
substrate, wherein the organic source layer structure com-
prises a hole injection layer for injection of holes, an
electron injection layer for injection of electrons and an
organic luminescent layer interposed between the hole injec-
tion layer and the electron injection layer, emitting light by
combination of the hole and the electron.

[0006] Generally, a device for fabrication of the organic
EL device employs an organic source boat for evaporation of
the organic source. The organic source boat is fabricated in
a shape of crucible with ceramic or other materials having a
low heat conductivity and a large heat capacity for preven-
tion of sudden temperature rise and for stable heating.

[0007] FIGS. 1A and 1B show an organic source boat
applied when one organic layer is formed by one organic
source. Referring to FIG. 1A, a heating coil 12 is rolled
around an organic source boat 10 in order to evaporate
organic source. Referring to FIG. 1B, an organic source boat
14 is in a shape of plane plate and organic source is provided
on a heating panel 16.

[0008] Therefore, the organic source boats 10,14 of FIGS.
1A and 1B are desirably applied in forming a single-layered
organic source layer without doping when a small-sized
panel is fabricated. In this case, it is possible to form an
organic layer by one organic source boat 10, 14 while
maintaining uniformity.

[0009] However, according to organic source boats 10,14
of FIGS. 1A and 1B, it is difficult to maintain uniformity of
organic layer formation when they are applied to a large-
sized panel, due to distance difference from organic source.

[0010] And, when an organic source layer is formed by a
doping method using 2 or more organic sources, a simulta-
neous deposition method is employed. According to the
method, a plurality of organic source boats are simulta-
neously heated, thereby simultaneously forming organic
layers, as shown in FIG. 1C.

[0011] Referring to FIG. 1C, a first organic source boat
20a for evaporation of host organic source and a second
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organic source boat 205 for evaporation of dopant organic
source are provided, thereby simultaneously depositing host
organic source and dopant organic source.

[0012] Here, when the host organic source and the dopant
organic source are simultancously deposited by the organic
source structure of FIG. 1C, a distance difference of organic
source boats 20a and 20D is generated to the center of
substrate and the outside, thereby lowering uniformity of
mixing ratio between host organic source and dopant organic
source deposited on the substrate.

[0013] That is, host organic source and dopant organic
source are thickly formed in the long distance from corre-
sponding organic source boats 20z and 20 and thinly
formed in the short distance. Therefore, a difference is
generated in doping concentration of dopant according to the
position on the substrate, thereby respectively generating a
low concentration region and a high concentration region.

[0014] Here, a dopant of organic EL device performs an
essential part of luminescence, wherein chroma and effi-
ciency of luminescence are determined by concentration of
dopant and thickness of organic source layer. Therefore,
brightness and chroma of luminescence and electrical prop-
erties of device are deteriorated by a concentration differ-
ence in luminescence layer of doped organic molecules. As
a result, it is difficult to successfully form thickness and
dopant distribution of organic source layer as a determinant
of device properties in organic EL device having multi-
layered organic source layer with organic source deposition
structures shown in FIGS. 1A to 1C.

[0015] FIG. 2 shows an organic source boat structure
having improved loading capacity of organic source and
doping efficiency of dopant according to another conven-
tional method.

[0016] The organic source boat 30 has a united structure
comprising a first evaporation unit 32 for deposition of host
organic source and a second evaporation unit 34 for depo-
sition of dopant organic source, wherein the first evaporation
unit 32 is disposed on the circularly-separated external side,
having the same axis with the second evaporation unit 34
and the second evaporation unit 34 is disposed on the
internal side thereof (that is, on the center of corresponding
organic source boat 30).

[0017] According to FIG. 2, the organic source boat 30
has a separated structure of the first evaporation unit 32 for
evaporation of host organic source and the second evapo-
ration unit 34 for evaporation of dopant organic source.
Therefore, it is possible to separately heat the host organic
source and the dopant organic source and to separately
control the deposition rate. And, it is also possible to
evaporate in a radial shape around the center of substrate 36.

[0018] As a result, according to the organic source boat of
FIG. 2, the first and the second deposition units 32,34 are
separately formed for deposition of host and dopant organic
sources, thereby having improved uniformity of organic
source layer, compared with structures in FIGS. 1A to 1C.
However, the organic source boat has a circular evaporation
structure having the same axis, thereby respectively gener-
ating a thick region and a thin region of organic source
deposited on the substrate 36. That is, as evaporation pro-
cesses, evaporated organic source layer becomes thicker in
‘A’ part close to the center of organic source boat 30 than ‘B’
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part at a long distance thereof, thereby affecting doping
concentration of dopant organic source.

SUMMARY OF THE INVENTION

[0019] Therefore, the present invention has been made to
solve the above problems and an object of the present
invention is to provide an organic source boat structure for
organic electro-luminescent display fabricating apparatus
having improved loading capacity of host/dopant organic
source and maintaining uniformity of organic source layer
with a point symmetrical structure.

[0020] Inorderto accomplish the above object, the present
invention comprises: a plurality of host cells having a
plurality of evaporation holes for evaporation of host
organic source; a plurality of dopant cells alternatively
arranged to the plurality of host cells, having a plurality of
evaporation holes for evaporation of dopant organic source;
contamination control plates arranged between the host cells
and the dopant cells; and a side cover to stably support the
host cells and the dopant cells.

[0021] According to the present invention, the host cell
and the dopant cell are formed in a pie shape wherein the
area Is increased from the center to the outside and a
cylindrical shape is formed by the side cover.

[0022] And, the host cell is formed larger than the dopant
cell.
[0023] Itisdesirable that evaporation holes of the host cell

and the dopant cell are formed with regular distances to the
diameter direction and to the arc direction.

[0024] And, a cooling water circulatory structure is
formed in the contamination control plate.

[0025] According to the present invention, the host cell
and the dopant cell comprises a cell body for deposition of
the host/dopant organic sources, a heater coil rolled around
the cell body and a cap having the evaporation hole.

[0026] According to the present invention, the host
organic source and the dopant organic source are evaporated
through evaporation holes formed with regular distances to
the diameter direction and to the arc direction from alter-
natively-arranged a plurality of host cells and dopant cells
and then, deposited on the substrate. And, contamination
control plates are arranged between the host cells and the
dopant cells, thereby preventing bad influence by evapora-
tion of adjacent cells. And, cooling water is circulated in the
contamination control plate in order to prevent temperature
rise of the plate and therefore, to form uniform organic
source layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] FIG. 1A is a drawing for showing an organic
source boat structure according to an embodiment of con-
ventional method.

[0028] FIG. 1B is a drawing for showing an organic
source boat structure according to another embodiment of
conventional method.

[0029] FIG. 1C is a drawing for showing an organic
source boat structure according to still another embodiment
of conventional method.
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[0030] FIG. 1D is a drawing for showing a formation
status of organic layer according to the organic source boat
structure in FIG. 1C.

[0031] FIG. 2 is a drawing for showing an organic source
boat structure according to still another embodiment of
conventional method.

[0032] FIGS. 3A and 3B are separated diagram and plane
diagram of organic source boat structure for organic electro-
luminescent display fabricating apparatus according to a
preferred embodiment of the present invention.

[0033] FIG. 3C is a drawing for showing structures of
host cell and dopant cell in FIGS. 3A and 3B.

[0034] FIG. 4 is a drawing for showing an operation of
organic source boat structure for organic electroluminescent
display fabricating apparatus according to the present inven-
tion.

DETAILED DESCRIPTION OF THE
INVENTION

[0035] The above objects, and other features and advan-
tages of the present invention will become more apparent
after reading the following detailed description when taken
in conjunction with the appended drawings.

[0036] FIG. 3A is a separated diagram of organic source
boat structure for organic electro-luminescent display fab-
ricating apparatus and FIG. 3B is a plane diagram thereof
and FIG. 3C is a disintegrated diagram of typical cell of
host/dopant cells forming an organic source boat according
to the present invention.

[0037] Referring to the drawings, the present invention
has a structure that the organic source boat 40 is point-
symmetrically separated in a shape of pie and a plurality of
host cells 42 for loading and evaporation of host organic
source and a plurality of dopant cells 44 for loading and
evaporation of dopant organic source are alternatively
arranged.

[0038] Tt is desirable that a plurality of evaporations holes
46 are perforated in the host cell 42 and the dopant cell 44
with regular distances.

[0039] And, a contamination control plate 48 is formed
between the host cell 42 and the dopant cell 44 in order to
prevent contamination thereof and a cooling water circula-
tory structure is provided in the contamination control plate
48 to prevent temperature rise of corresponding contamina-
tion control plate 48 due to heating of adjacent cells.

[0040] The host cell 42 has a width dl larger than the
width d2 of the dopant cell 44.

[0041] The host cell 42 and the dopant cell 44 are covered
by a side cover 50 having a cylindrical shape.

[0042] And, the host cell 42 and the dopant cell 44
comprise a cell body 60, for example ceramic crucible, for
loading of host/dopant organic sources, a heater coil 62
rolled around the cell body 60 and a cap having evaporation
holes 46 perforated with regular distances.

[0043] According to the present invention, the host cell 42
and the dopant cell 44 are alternatively arranged, the width
being increased from the center to the outside, to control
doping uniformity of dopant. Therefore, it is important to
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alternatively arrange the host cell 42 and the dopant cell 44
in order to improve uniformity of organic layer.

[0044] That is, according to the host cell 42 and the dopant
cell 44 having a pie structure, it is possible to maintain a
regular deposition rate of organic source from the center to
the outside.

[0045] And, according to the present invention, it is pos-
sible to separately heat each cell and control applied power
since the host cell 42 and dopant cell 44 has separate heating
structures (heating coil 62). Therefore, it is also possible to
closely control temperature distribution of the host cell 42
and the dopant cell 44 in order to maintain uniform thickness
of deposited organic layer.

[0046] The side cover 50 is employed to stably maintain
fixation and boat shape of the host cell 42 and the dopant cell
44. And, the contamination control plate 48 is employed to
prevent contamination between the host cell 42 and the
dopant cell 44 and to prevent temperature rise thereof due to
heating of adjacent cells by using cooling water circulatory
structure.

[0047] And, according to the present invention, several to
tens of evaporation holes 46 are formed on the host cell 42
and the dopant cell 44, having a size of approximately
several mm so that organic sources are evaporated from the
cell and deposited on the substrate through the evaporation
hole 46. However, the size is changeable according to
conditions.

[0048] And, the evaporation holes 46 maintain regular
distances to the diameter direction and to the arc direction.
However, the distance is also changeable according to
conditions.

[0049] Referring to FIG. 4, the host organic source and the
dopant organic source are alternatively arranged by the
structure of host cell 42 and dopant cell 44, thereby improv-
ing uniformity of substrate and increasing loading capacity
of organic source and therefore, the number of refill is
remarkably decreased. As a result, it is appropriate for
deposition of organic source in a device for mass production.

[0050] And, referring to FIG. 5, there is no great differ-
ence of thickness between organic source layer formed on
the outside and that on the center by appropriate distribution
of evaporation angle and evaporation region.

[0051] As described above, according to the present
invention, the host organic source and the dopant organic
source are alternatively arranged on the substrate for evapo-
ration of organic sources, thereby uniformly controlling
thickness of organic layers. And, the host cell and the dopant
cell, wherein host organic source and dopant organic source
are evaporated through evaporation holes, are separated by
contamination control plate. And, cooling water is circulated
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in the contamination control plate, thereby controlling
evaporation temperature of organic source. Therefore, it is
possible to form desirable organic layer.

[0052] Moreover, the host cell and the dopant cell have
maximum loading capacity of host organic source and
dopant organic source, thereby decreasing refill times of
organic sources. As a result, it is appropriately applied to a
device for mass production.

[0053] Although the preferred embodiment of this inven-
tion has been disclosed for illustrative purpose, those skilled
in the art will appreciate that various modifications, alter-
ations, additions and substitutions are possible, without
departing from the scope and spirit of the invention.

What is claimed is:
1. An organic source boat structure for organic electro-
luminescent display fabricating apparatus comprising:

a plurality of host cells having a plurality of evaporation
holes for evaporation of host organic source;

a plurality of dopant cells alternatively arranged to the
plurality of host cells, having a plurality of evaporation
holes for evaporation of dopant organic source;

a contamination control plate arranged between the host
cells and the dopant cells; and

a side cover to stably support the host cells and the dopant

cells.

2. The organic source boat structure for organic electro-
luminescent display fabricating apparatus according to
claim 1, wherein the host cell and the dopant cell are formed
in a pie shape, the area being increased from the center to the
outside, and a cylindrical shape is formed by the side cover.

3. The organic source boat structure for organic electro-
luminescent display fabricating apparatus according to
claim 1, wherein the host cell has a larger area than that of
the dopant cell.

4. The organic source boat structure for organic electro-
luminescent display fabricating apparatus according to
claim 1, wherein the evaporation holes on the host cell and
the dopant cell are formed with regular distances to the
diameter direction and to the arc direction.

5. The organic source boat structure for organic electro-
luminescent display fabricating apparatus according to
claim 1, wherein the contamination control plate has a
cooling water circulatory structure therein.

6. The organic source boat structure for organic electro-
luminescent display fabricating apparatus according to
claim 1, wherein the host cell and the dopant cell comprises
a cell body for evaporation of the host/dopant organic
sources, a heater coil rolled around the cell body and a cap
having the evaporation hole.
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