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FIG.3
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VAPOR DEPOSITION MASK AND ORGANIC EL
DISPLAY DEVICE MANUFACTURING METHOD

BACKGROUND OF THE INVENTION
[0001]

[0002] The present invention relates generally to a vapor
deposition mask and an organic EL display device manu-
facturing method, and particularly to a vapor deposition
mask having an opening portion with high pattern accuracy
that is arranged to prevent vapor deposition patterning
deviation.

[0003]

[0004] In recent years and continuing, much attention is
being directed to organic EL (electroluminescence) display
devices to be used in place of liquid crystal display devices
in the field of mobile information terminal apparatuses such
as mobile phones and mobile PCs.

[0005] An organic EL display device includes self-light-
emitting pixels that develop electroluminescence on their
own, and thereby, a backlight, which is an essential com-
ponent of a transmissive liquid crystal display device, is not
required in an organic EL display device. Also, since an
organic EL display device does not use polarization, a wider
perspective range may be realized in the organic EL display
device compared to that of a liquid crystal display device.

[0006] Also, while a liquid crystal display device uses a
color filter to realize color display, the organic EL display
device uses organic color material with differing light emit-
ting wavelengths to realize self emission of RGB light, and
thereby, the organic EL display device does not require a
color filter and is capable of realizing good color reproduc-
ing capabilities.

[0007] The display portion of such an organic EL display
device, the low molecular organic EL element in particular,
is formed through vacuum vapor deposition. In the case of
producing a display with full-color display capabilities, each
pixel within a screen area made up of numerous pixels is
arranged to have color emitting layers corresponding to each
of the colors R, G, and B.

[0008] Specifically, a metal mask is provided between a
vapor deposition source and a deposition surface, and vapor
deposition gas is passed through an opening of the metal
mask corresponding to a predetermined pixel to form a light
emitting layer made of an organic EL film on the deposition
surface.

1. Field of the Invention

2. Description of the Related Art

[0009] In such case, by arranging the metal mask to be in
contact with the deposition surface, dimensional accuracy of
the deposited film may be achieved. By repeating the above
described process to form each of the R, G, and B light
emitting layers, desirable light emitting pixels may be pro-
duced (e.g., see Japanese Laid-Open Patent Publication No.
2001-185350).

[0010] In this case, the deposition surface positioned on a
substrate repeatedly comes into contact with the metal mask,
and a metal mask to be used in a next process comes into
contact with a deposition surface of a previous process so
that the organic EL film formed in the previous process may
be scratched or peeled, and damaged.
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[0011] To counter such problems, a substrate structure is
proposed in which a protruding structure, for example, is
provided on the deposition surface side, that is, the substrate
side, so as to prevent the metal mask and the deposition
surface from coming into contact (e.g., see Japanese Laid-
Open Patent Publication No. 8-315981).

[0012] Alternatively, a mask structure is proposed in
which a plurality of column-shaped protrusions are provided
at an edge portion of a mask opening of a metal mask for
maintaining a predetermined distance between the metal
mask and the deposition surface (e.g., see Japanese Laid-
Open Patent No. 2003-123969).

[0013] However, in the case of providing protruding struc-
tures as described above, a process is required for forming
such protruding structure on the substrate, which may lead
to an increase in manufacturing costs of the substrate
structure.

[0014] In another prior art example of providing a pro-
truding structure on the mask side of a substrate structure, as
is disclosed in Japanese Laid-Open Patent Publication No.
2003-123969, changes need not be made to the substrate
structure. However, in this example, the R, G, and B color
pixels are respectively arranged into columns to form a
matrix pixel structure and the mask openings are simply
arranged into a striped pattern so that maintaining the mask
structure becomes difficult due to distortions and deviations
and the color layers of the pixels may not be accurately
created.

[0015] 1In a case of implementing a grid structure in which
mask openings are separated according to each pixel, the
corner portions of the openings are formed into R-shaped
corners in an etching process, and as a result, the light
emitting area of the pixel may be reduced so that the open
area ratio may be decreased.

SUMMARY OF THE INVENTION

[0016] Accordingly, it is an object of the present invention
to provide a vapor deposition mask structure with high
pattern accuracy particularly at mask openings without
having to change the substrate structure.

[0017] According to an aspect of the present invention, a
vapor deposition mask is provided, the mask including:

[0018]

[0019] a first concave pattern provided at a first
surface of the plate member;

[0020] asecond concave pattern provided at a second
surface of the plate member on the opposite side of
the plate member; and

[0021] a through hole pattern provided at a meeting
portion of the first concave pattern and the second
concave pattern; wherein

[0022] ashape of the through hole pattern is arranged
to be different from both that of the first concave
pattern and that of the second concave pattern.

a plate member;

[0023] According to another aspect of the present inven-
tion, an organic EL display device manufacturing method is
provided, the method including the steps of:
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[0024] forming a set of electrode patterns for provid-
ing plural pixels on a deposition surface of a sub-
strate; and

[0025] forming an organic light emitting layer corre-
sponding to an electrode of the set of electrode
patterns using a vapor deposition mask of the present
invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] FIG. 1is a diagram showing a fundamental struc-
ture of a vapor deposition mask according to an embodiment
of the present invention,

[0027] FIG. 2 is a diagram illustrating a manufacturing
process of a vapor deposition mask according to a first
embodiment of the present invention;

[0028] FIG. 3 is a diagram showing a structure of the
vapor deposition mask according to the first embodiment;

[0029] FIG. 4 is a diagram illustrating a manufacturing
process of an organic EL display device according to a
second embodiment of the present invention;

[0030] FIG. 5 is a diagram illustrating the manufacturing
process of the organic EL display device of the second
embodiment continued from FIG. 4;

[0031] FIG. 6 is a perspective view showing the deposited
states of light emitting layers according to the second
embodiment;

[0032] FIG. 7 is a diagram illustrating the manufacturing
process of the organic EL display device of the second
embodiment continued from FIG. 6;

[0033] FIG. 8 is a diagram showing a structure of a vapor
deposition mask according to a third embodiment of the
present invention; and

[0034] FIG.9is a perspective view showing the deposited
states of light emitting layers according to the third embodi-
ment.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0035] In the following, preferred embodiments of the
present invention are described with reference to the accom-
panying drawings.

[0036] FIG. 1 illustrates a fundamental structure of a
vapor deposition mask according to an embodiment of the
present invention.

[0037] Inthisdrawing, a vapor deposition mask 1 includes
a plate member 2. On one side of this plate member 2
corresponding to a first surface, a first concave pattern 6 is
provided. On the opposite side of the plate member 2
corresponding to a second surface, a second concave pattern
7 is provided. A through hole pattern 8 is provided at
meeting or intersecting portions at which the first pattern 6
and the second pattern 7 meet or intersect in top plan view.
The shape of this through hole pattern 8 is arranged to be
different from both that of the first concave pattern 6 as well
as that of the second concave pattern 7.

[0038] By arranging the meeting points of the first con-
cave pattern 6 and the second concave pattern 7 to corre-
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spond to the through hole pattern 8, the corner portions of
the holes (openings) 8 may be rectangular shaped rather than
R-shaped so that a vapor deposition mask 1 with high pattern
accuracy may be realized, and a large pixel area may be
secured.

[0039] Particularly, in an embodiment in which at least
one of the first concave pattern 6 and the second concave
pattern 7 is arranged into a striped pattern, a suitable
rectangular through hole pattern 8 that is well-adapted for
pixel formation may be created.

[0040] Also, in another preferred embodiment, the plate
member 2 is formed by laminating at least two types of
materials having differing etching characteristics. In this
way, the first concave pattern 6 and the second concave
pattern 7 may be formed with high accuracy.

[0041] Particularly, the plate member 2 preferably
includes a first plate 3 implementing the first concave pattern
6, a second plate 4 implementing the second concave pattern
7, and a third plate 5 provided in between the first plate 3 and
the second plate 4 and having an etching characteristic that
is different from that of the first plate 3 as well as that of the
second plate 4. In this way, this third plate 5 may be used as
an etching stopper so that the depths of the first concave
pattern 6 and the second concave pattern 7 may be deter-
mined by the respective thicknesses of the first plate 3 and
the second plate 4 rather than being controlled by the etching
time.

[0042] Also, in an embodiment in which the second sur-
face corresponds to a surface facing opposite a deposition
surface 10 on which vapor deposition is conducted, the
depth of the second concave pattern 7 is preferably arranged
to be less than the first concave pattern 6. In this way, layer
dimension accuracy of organic light emitting layers to be
formed may be enhanced.

[0043] According to another embodiment, a set of elec-
trode patterns for providing a plurality of pixels is formed,
and organic light emitting layers corresponding to each
individual electrode of the electrode patterns are formed
through vapor deposition using the vapor deposition mask 1
as is described above. In this way, a high open area ratio may
be achieved and an EL display device with high pattern
accuracy may be realized.

[0044] In a preferred embodiment, areas of the vapor
deposition mask 1 partitioning the second concave pattern 7
are arranged to be in contact with areas of the deposition
surface 10 of a substrate 9 in between pixels or in between
adjacent same-colored pixels of the deposition surface 10. In
this way, even when the deposition layer 10 repeatedly
comes into contact with the vapor deposition mask for each
vapor deposition process corresponding to each of the light
emitting colors, the vapor mask 1 may be prevented from
coming into contact with the already-deposited pixels.

[0045] According to an aspect of the present invention, an
arrangement may be realized in which the vapor deposition
mask does not come into direct contact with the light
emitting layers forming the pixels of a substrate deposition
surface while securing the pattern accuracy of the vapor
deposition mask. Thereby, damaging of elements through
contact with the vapor deposition mask during an organic EL
film deposition process may be avoided.
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[0046] Also, according to another aspect of the present
invention, structures for realizing features of the present
invention are provided on the vapor deposition mask side so
that additional production costs may not arise due to addi-
tional arrangements on the substrate side. In this way,
production costs of the substrate structure may be main-
tained at a low cost. Also, according to another aspect of the
present invention, individual holes are provided for each
pixel as opening portions of the vapor deposition mask for
forming the RGB color light emitting layers. In this way,
rigidity of the vapor deposition mask may be increased
thereby facilitating handling of the structure.

[0047] Particularly, it is noted that in the vapor deposition
mask for forming the RGB color light emitting layers
according to the prior art in which openings corresponding
to same-colored pixel columns are arranged into a striped
pattern, the periphery of the vapor deposition mask is
welded while applying pressure thereon in order to maintain
the pattern structure. However, there may be no need to
conduct such tension welding according to an embodiment
of the present invention, and thereby, a substrate structure
may be produced at low cost.

[0048] According to an embodiment of the present inven-
tion, a vapor deposition mask for forming the respective
RGB color light emitting elements has a three-layered
structure including three mask material layers of which the
middle layer corresponds to an etching stopper with etching
characteristics that are different from those of the other two
layers. On each of the front and back side surfaces of this
three-layer structured mask, openings in a striped pattern are
formed and portions at which the openings of the respective
patterns meet are designated as through hole patterns
through which vapor deposition gas passes.

[0049] Also, according to an organic EL display device
manufacturing method corresponding to an embodiment of
the present invention, upon conducting a light emitting layer
forming vapor deposition process, the striped pattern on the
vapor deposition mask surface that comes into contact with
the deposition surface is arranged to correspond to the
alignment of the RGB color layers, and the stripes between
the openings of the pattern are arranged to come into contact
with the areas in between the pixels of the substrate.

[0050] In the following, specific embodiments of the
present invention are described with reference to the accom-
panying drawings.

Embodiment 1

[0051] FIGS. 2 and 3 illustrate a vapor deposition mask
according to a first embodiment of the present invention.

[0052] First, referring to FIG. 2, a metal plate member is
formed by laminating on a 42 alloy (42 Ni—Fe) layer 11
with a thickness of 40 um, for example, a Ti layer 12 with
a thickness of 1 um, for example, and then successively
laminating a 42 alloy layer 13 with a thickness of 10 um, for
example, on the Ti layer 12.

[0053] Then, after a resist 14 is applied on the front and
back surfaces of the metal plate member, plural opening
portions 15 with a width of 100 um are formed at a pitch of
360 um, for example, to form a striped trench structure
corresponding to a pattern of openings extending in the pixel
column directions on the 42 alloy layer 11. Then, the resist
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14 used to form the opening portions 15 is used as a mask
to form striped trenches 16 through an etching process using
a ferric chloride solution (50° C. [solution temperature], 47
Be [Baume density]).

[0054] Inthisexample, the Ti layer 12 of the plate member
for vapor deposition mask formation functions as an etching
stopper. Accordingly, by conducting the etching process
until the Ti layer 12 is exposed, the depths of the striped
trenches 16 may correspond to the thickness of the 42 alloy
layer 11 (e.g., 40 um), the widths of the trenches 16 at the
Ti layer 12 side may be approximately 100 um, and the
widths of the trenches 16 at the resist 14 side may be
approximately 180 um.

[0055] Then, after removing the resist 14, a new resist 17
is applied to the surfaces of the plate member and exposure
and development processes are performed thereon. Specifi-
cally, plural opening portions 18 having a width of 300 um,
for example, are formed at a pitch of 360 um, for example,
to form a striped trench structure corresponding to a pattern
of openings extending in the pixel row directions on the 42
alloy layer 13. Then, the resist 17 used to form the openings
18 is used as a mask to form striped trenches 19 through
conducting an etching process using a ferric chloride solu-
tion (50° C. [solution temperature], 47 Be [Baume density])
until the Ti layer 12 is exposed.

[0056] Then, after removing the resist 17, the plate struc-
ture is immersed in a hydrofluoric solution to etch and
remove the exposed Ti layer 12. In this way, perforated
through holes as vapor deposition openings 20 are formed at
the meeting or intersecting portions of the striped trenches
16 and the striped trenches 19 to realize a vapor deposition
mask 22 for forming an R color light emitting layer.

[0057] FIG. 3 is a diagram showing the structure of the
vapor deposition mask according to the first embodiment. As
is shown 1in this drawing, a convex portion 21 is left in
between the striped trenches 19 of the 42 alloy layer 13 at
the deposition surface side, and this convex portion 21 is
arranged to be in contact with the deposition substrate
during vapor deposition in the light emitting layer formation
process which is described below.

[0058] It is noted that the positioning of vapor deposition
openings of a vapor deposition mask for one color may be
shifted with respect to the positioning of vapor deposition
openings of a vapor deposition mask for another color to
form vapor deposition masks corresponding to different
colors. For example, a vapor deposition mask for the G color
light emitting layer and a vapor deposition mask for the B
color light emitting layer may be formed by shifting the
positioning of their vapor deposition openings by 120 um
and 240 um, respectively, from the positioning of the vapor
deposition openings 20 of the vapor deposition mask 22 for
the R color layer.

[0059] Also, in the vapor deposition mask according to the
first embodiment of the present invention, a three-layer
laminated metal plate member including a middle Ti layer
12 as an etching stopper is used. With such an arrangement,
the depth of trenches may be accurately controlled without
having to accurately control the etching time. Also, the
vapor deposition openings 20 are formed at the meeting or
intersecting portions of the striped trenches 16 and the
striped trenches 19 so that the corner portions of the vapor
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deposition openings 20 may be prevented from being
R-shaped and the open area ratio may be increased com-
pared to the grid pattern mask of the prior art.

Embodiment 2

[0060] In the following, an organic EL display device
manufacturing method according to a second embodiment of
the present invention is described with reference to FIGS. 4
through 7. It is noted that in each of FIGS. 4, 5, and 7, the
left side section corresponds to a cross-sectional view across
line A-A' of FIG. 3, and the right side section corresponds
to a cross-sectional view across line B-B' of FIG. 3.

[0061] First, referring to FIG. 4, an ITO film (not shown)
having a thickness of 150 nm, for example, is deposited on
a glass substrate 31 having a thickness of 0.7 mm, for
example, after which anodes 32 having a width of 80 um are
formed at a pitch of 120 um, for example, through a normal
photo etching process.

[0062] In this example, the glass substrate 31 is preferably
made of alkali-free glass, which has a thermal expansion
coefficient that is close to that of the 42 alloy used for the
vapor deposition mask.

[0063] Then, a hole layer vapor deposition mask 33 is
positioned to the deposition surface of the substrate 31,
while a mask adsorbing magnet 34 is positioned on the other
side of the glass substrate 31 to adsorb the hole layer vapor
deposition mask 33 so that it may be fixed to the deposition
surface of the glass substrate 31. Then, a hole transfer layer
35 that may correspond to a 100 nm-thick a-NPD (naphthyl-
diphenyl-diamine) layer, for example, is deposited on the
deposition surface using a vacuum vapor deposition appa-
ratus under a pressure of 107°~107° Pa.

[0064] It is noted that the hole transfer layer 35 is prefer-
ably formed evenly throughout the display surface.

[0065] Then, after the hole layer vapor deposition mask 33
is removed, a first vapor deposition mask corresponding to
the R color vapor deposition mask 22, for example, is
adsorbed by the mask adsorbing magnet 34 so that the
convex portions 21 of the vapor deposition mask 22 may be
held in contact with the surface of the hole transfer layer 35,
after which an R color light emitting layer 36 having a
thickness of 50 nm, for example, is formed using a vacuum
vapor deposition apparatus under a pressure of 10~°~10"¢
Pa.

[0066] Tt is noted that for the R color light emitting layer
36, for example, an aluminum quinoline complex (Alq3)
may be used as a host, and 1% DCITB (4-dicyanomethyl-
ene-6-cp-julolidinostyryl-2-tert-buthyl-4H-pyran) may be
used as a guest.

[0067] Next, referring to FIG. 5, after removing the vapor
deposition mask 22, a second vapor deposition mask corre-
sponding to a G color vapor deposition mask 23, for
example, is adsorbed by the mask adsorbing magnet 34 so
that the convex portions 24 thereof may be held in contact
with the surface of the hole transfer layer 35, after which a
G color light emitting layer 37 having a thickness of 50 nm,
for example, is formed at a position shifted from the R color
light emitting layer 36 by 120 um using a vacuum vapor
deposition apparatus under a pressure of 107°~107° Pa.
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[0068] It is noted that for the G color light emitting layer
37, for example, an aluminum quinoline complex (Alq3)
may be used as a host, and 1% dimethyl quinacridone may
be used as a guest.

[0069] Then, after removing the vapor deposition mask
23, a third vapor deposition mask corresponding to a B color
vapor deposition mask 25, for example, is adsorbed by the
mask adsorbing magnet 34 so that the convex portions 26
thereof may be held in contact with the surface of the hole
transfer layer 35, after which a B color light emitting layer
38 having a thickness of 50 nm, for example, is formed at a
position shifted from the G color light emitting layer 37 by
120 pm using a vacuum vapor deposition apparatus under a
pressure of 107°~107° Pa.

[0070] Tt is noted that for the B color light emitting layer
38, for example, 4,4'-bis(9-carbazolyl)-biphenyl (CBP) may
be used as a host, and 10% 1,3,6,8-tetraphenyl-pyrene may
be used as a guest.

[0071] FIG. 6 is a perspective view showing the deposited
states of the light emitting layers. As is described above, in
forming the RGB color light emitting layers, the light
emitting layer vapor deposition mask 22 is placed on the
deposition surface of the glass substrate 31, and this mask 22
is adsorbed to the deposition surface of the glass substrate 31
by the mask adsorbing magnet 34 placed on the other side
of the glass substrate 31. Then, a vapor deposition gas 51
corresponding to the color of the light emitting layer to be
formed is generated from a vapor deposition source 50
positioned below the vapor deposition mask 22, and this gas
51 passes through the vapor deposition opening portions 20
provided at the vapor deposition mask 22 so that the RGB
color light emitting layers are successively formed on the
glass substrate 31.

[0072] In this embodiment, the surfaces of the vapor
deposition masks 22, 23, and 25 on which the shallower
striped trenches 19 are formed are arranged to correspond to
the contact surfaces with the substrate so that the openings
of the masks may be positioned close to the substrate
deposition surface. In this way, vapor deposition patterning
deviations may be prevented.

[0073] Also, in the present embodiment, contacting por-
tions of the masks 22, 23, and 25 with the glass substrate 31
are arranged to correspond to the concave portions 21, 24,
and 26 remaining on the thinner 42 alloy layer 13 side of the
masks, and these concave portions 21, 24, and 26 are
arranged to be positioned in between same-color pixels. In
this way, the periphery portions of the vapor deposition
openings 20 may be prevented from coming into direct
contact with the light emitting layers, and light emitting
layers that are already formed may be protected from
damaging.

[0074] Then, referring to FIG. 7, after the vapor deposi-
tion mask 25 is removed, a cathode vapor deposition mask
39 is placed on the light emitting layers and is adsorbed by
the mask adsorbing magnet 34 at the other side of the
substrate 31 so as to be in contact with the light emitting
layers. Then, striped cathodes 40 extending in an intersect-
ing direction with respect to the anodes 32 are formed by
depositing an Al—Li alloy film having a thickness of 100
nm, for example, in a vacuum vapor deposition process
under a pressure of 107°~107° Pa.
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[0075] Then, after removing the cathode vapor deposition
mask 39, a sealing plate 42 that is made of glass is bonded
to the substrate 31 using a UV cure adhesive 41 in a N,
atmosphere under atmospheric pressure so as to protect the
organic EL layers formed on the glass substrate 31 from
external factors (e.g., moisture, oxygen, etc.) and prevent
element degradation.

[0076] In this case, the wiring ends of the anodes 32 and
cathodes 40 for inducing light emission of the pixels are
arranged to be positioned outside the sealing plate 42.

[0077] In such an arrangement, the wiring ends of the
anodes 32 and the cathodes 40 are connected to a drive
circuit so that an image display may be obtained by con-
trolling the light emission of the plural RGB color pixels
within a screen using a progressive scan drive method
(passive matrix drive).

[0078] Specifically, the anodes may be arranged to corre-
spond to data lines and the cathode may be arranged to
correspond to scan lines, and pixels at interesting points of
these lines may emit light when a voltage is applied thereto
from the anode side to the cathode side in a positive
direction.

Embodiment 3

[0079] In the following, a vapor deposition mask accord-
ing to a third embodiment of the present invention is
described with reference to FIGS. 8 and 9. It is noted that
the vapor deposition mask of this embodiment may be
manufactured in a manner identical to that for manufactur-
ing the vapor deposition mask according to the first embodi-
ment, and thereby, descriptions of the manufacturing process
for the vapor deposition mask of the present embodiment are
omitted.

[0080] FIG. 8 is a diagram showing the structure of the
vapor mask 52 according to the third embodiment in which
the rows of perforated vapor deposition openings 53 are
shifted from one another by a pitch corresponding to the
dimension (width) of one color pixel.

[0081] FIG. 9 is a perspective diagram showing the
deposited states of the light emitting layers. In forming the
RGB color light emitting layers according to the present
embodiment, a light emitting layer vapor deposition mask
52 is placed on the deposition surface side of a glass
substrate 31, and this vapor deposition mask 52 is adsorbed
to the deposition surface of the glass substrate 31 by a mask
absorbing magnet 34 that is positioned on the other side of
the glass substrate 31. Then, a vapor deposition gas 51
corresponding to the color of the light emitting layer to be
formed is generated at a vapor deposition source 50 posi-
tioned under the vapor deposition mask 52, and this vapor
deposition gas 51 is passed through the vapor deposition
openings 53 of the vapor deposition mask 52 to form light
emitting layers on the substrate 31.

[0082] According to this embodiment, a full-color display
device having RGB color light emitting pixels arranged into
a delta pattern as is shown in the drawing may be created.

[0083] Tt is noted that the above-described embodiments
of the present invention are presented by way of example
only, that is, the present invention is by no way limited by
the specific conditions and features of the these embodi-
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ments. Rather, various changes and modifications may be
made from these embodiments without departing from the
scope of the present invention. For example, dimensions
such as the widths, lengths, depths, and thicknesses of the
elements of the present invention are not limited to the
values indicated above.

[0084] Also, in the embodiments described above, the
vapor deposition mask is created by forming a three-layer
laminated metal plate structure, after which the front and
back side outer 42 alloy layers are individually etched in
separate processes. However, since a middle Ti layer is
provided as an efching stopper, the opening patterns may
also be formed on the front and back sides of the resist
surface and etched in the same process.

[0085] Also, in the embodiments described above, the
same material (i.e., 42 alloy) is used for the front and back
outer layers of the vapor deposition mask. However, the
present invention is not limited to such arrangement and
magnetic materials with differing etching characteristics
may be used for the outer layers of the vapor deposition
mask.

[0086] It is noted that in such case, the middle layer such
as the Ti layer acting as an etching stopper may not be
required depending on the materials being used as the front
and back side layers.

[0087] Also, in the above-described embodiments, the
vapor deposition mask is arranged into a three-layer lami-
nated metal plate structure. However, the present invention
is not limited to such a laminated metal arrangement. Rather,
the vapor deposition mask may also be made of a single
metal material.

[0088] For example, desired patterns may be etched on
both sides of a single metal material plate, and the portions
at which the etching patterns of the respective sides meet or
intersect may be arranged to correspond to through holes. In
such case, the patterns on the respective sides of the single
metal plate may be etched in separate processes, and the
depth of the etching may be adjusted by controlling the
etching rate and the etching time to form the through holes.

[0089] Tt is noted that even with a single metal material
plate, etching of the patterns on the front and back sides of
the metal plate may still be conducted simultaneously to
form the through holes.

[0090] Also, in the embodiments described above, a major
portion of the vapor deposition mask is made of a 42 alloy.
However, the vapor deposition mask may also be made of an
alloy of some other composition, and moreover, the vapor
deposition mask may also be made of other types magnetic
metal materials.

[0091] Also, in the embodiments described above, a mag-
net is used to fix the vapor deposition mask, and thereby, a
major portion of the vapor deposition mask is made of a
magnetic material. However, the vapor deposition mask may
also be fixed through other non-magnetic means such as
mechanical binding in which case the material of the vapor
deposition mask does not necessarily have to be a magnetic
material, and may also be a non-magnetic metal material or
non-metallic material such as a ceramic material.

[0092] Also, in the second embodiment of the present
invention, glass is used for the sealing plate. However, the
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material of the sealing plate is not limited to glass, and, for
example, a metallic sealing plate or plastic sealing plate may
be used instead.

[0093] Also, in the second embodiment, UV cure adhesive
is used to bond the sealing plate so as to prevent element
degradation from adhesive curing. However, the present
invention is not limited to use of such adhesive and, for
example, normal thermosetting adhesive may be used as
well.

[0094] Also, the vapor deposition masks according to the
above embodiments are described as being adapted for
forming organic EL layers. However, the present invention
is not limited to the formation of organic EL layers, and may
be suitable for other various vapor deposition processes in
which intricate rectangular patterns are used. For example,
the present invention may also be used to form color filters
of a liquid crystal display device through vapor deposition.

[0095] Also, in the embodiments described above, light
emitting layers in three different colors, namely, colors R, G,
and B, are alternatingly formed to create a full-color display.
However, the present invention is not limited to a full-color
display, and may also be used to create a display device with
light emitting layers in two different colors, for example.

[0096] Also, it is noted that the hole transfer layer, the
light emitting materials and the electrode materials men-
tioned with respect to the second embodiment are merely
presented as examples, and other various hole types of
transfer layers, light emitting materials and electrode mate-
rials may also be used.

[0097] The present application is based on and claims the
benefit of the earlier filing date of Japanese Patent Applica-
tion No.2004-025596 filed on Feb., 2, 2004, the entire
contents of which are hereby incorporated by reference.

What is claimed is:
1. A vapor deposition mask, comprising:

a plate member;

a first concave pattern provided at a first surface of the
plate member;

a second concave pattern provided at a second surface of
the plate member on the opposite side of the plate
member; and

a through hole pattern provided at a meeting portion of the
first concave pattern and the second concave pattern,
wherein

a shape of the through hole pattern is arranged to be
different from a shape of the first concave pattern and
a shape of the second concave pattern.

2. The vapor deposition mask as claimed in claim 1,
wherein at least one of the first concave pattern and the
second concave pattern corresponds to a striped pattern.

3. The vapor deposition mask as claimed in claim 1,
wherein the plate member is formed by at least two different
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types of materials having differing etching characteristics
that are arranged into a laminated structure.

4. The vapor deposition mask as claimed in claim 1,
wherein the plate member includes:

a first plate at which the first concave pattern is provided,

a second plate at which the second concave pattern is
provided; and

a third plate provided between the first plate and the
second plate and having an etching characteristic that is
different from an etching characteristic of the first plate
and an etching characteristic of the second plate.

5. The vapor deposition mask as claimed in claim 1,

wherein:

the second surface corresponds to a surface facing oppo-
site a deposition surface on which deposition surface a
vapor deposition material is deposited; and

a depth of the second concave pattern is arranged to be

shallower than the depth of the first concave pattern.

6. An organic EL display device manufacturing method,
comprising the steps of:

forming a set of electrode patterns for providing a plu-
rality of pixels on a deposition surface of a substrate;
and

forming an organic light emitting layer corresponding to
an electrode of the set of electrode patterns using a
vapor deposition mask including a plate member, a first
concave pattern provided at a first surface of the plate
member, a second concave pattern provided at a second
surface of the plate member on the opposite side of the
plate member, and a through hole pattern provided at a
meeting portion of the first concave pattern and the
second concave pattern, wherein a shape of the through
hole pattern is arranged to be different from a shape of
the first concave pattern and a shape of the second
concave pattern.

7. The organic EL display device manufacturing method
as claimed in claim 6 further comprising arranging an area
of the vapor deposition mask partitioning the second con-
cave pattern to come into contact with an area of the vapor
deposition surface of the substrate in between pixels or in
between adjacent same-colored pixels of the deposition
surface.

8. A method of making a vapor deposition mask, com-
prising:

forming first and second concave patterns at opposite
sides of a plate member;

forming a through hole pattern at a meeting portion of the
first and second concave patterns, the through hole
pattern having a shape different from the shape of the
first and second concave patterns.
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