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EVAPORATION APPARATUS AND
EVAPORATION METHOD

TECHNICAL FIELD

[0001] The present invention relates to an evaporation
apparatus and an evaporation method.

[0002] Priority is claimed on Japanese Patent Application
No. 2014-115103, filed Jun. 3, 2014, the content of which is
incorporated herein by reference.

BACKGROUND ART

[0003] In performing patterning on a substrate using a
vacuum evaporation method, a method in which evaporation
is performed while an evaporation source is moved relative
to a substrate such that a film thickness is uniformized has
been proposed.

[0004] An angle of incidence of evaporated particles
increases from 0° (normal incidence) as a place at which the
evaporated particles are deposited recedes from an evapo-
ration source in a surface of a substrate on which the
evaporated particles are deposited. For this reason, a speed
at which a deposition film is deposited in a direction which
is perpendicular to the substrate becomes slower as a place
at which the evaporated particles are deposited recedes from
the evaporation source. When a speed at which the deposi-
tion film is deposited differs at each point in the surface,
non-uniformity occurs with regard to a film thickness. The
evaporation source is moved relative to the substrate in one
direction which is perpendicular to the substrate to prevent
this phenomenon. Angles of incidence of evaporated par-
ticles at the same point in the surface of the substrate are
continuously changed in consideration of a direction in
which the evaporation source is moved relative to the
substrate while the evaporation is performed. The evapora-
tion source is moved relative to the substrate so that an
average of the angles of incidence of the evaporated par-
ticles over time while the evaporation is performed can be
uniformized in the surface. Thus, the film thickness can be
uniformized.

[0005] In the above-described method, with regard to a
direction which is parallel to the substrate and is perpen-
dicular to a direction in which the evaporation source is
moved relative to the substrate, the film thickness needs to
be separately corrected. For example, a method of moving a
film thickness correction plate provided between the evapo-
ration source and the substrate together with the evaporation
source has been proposed (for example, Patent Document 1).

PRIOR ART DOCUMENTS

Patent Document

[0006] [Patent Document 1]
[0007] Japanese Unexamined Patent Application, First
Publication No. 2007-227359

SUMMARY OF THE INVENTION

Problem to Be Solved by the Invention

[0008] However, since a weight of the evaporation source
is heavy, a size of a driving mechanism configured to move
the evaporation source is large. When the evaporated par-
ticles are deposited on an especially large substrate, there is
a problem in which the driving mechanism of the evapora-
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tion source is also enlarged and apparatus costs are thus
increased in accordance with a size of the substrate.
[0009] Some aspects of the present invention were made
in view of the above-described circumstances, and an object
of the present invention is to provide an evaporation appa-
ratus and an evaporation method which are capable of
uniformizing a film thickness of a deposition film using a
simple driving mechanism.

Means for Solving the Problems

[0010] An evaporation apparatus according to a first
aspect of the present invention includes: a substrate holding
section configured to hold a substrate; an evaporation mask
having an opening part at a position which is opposite to one
surface of the substrate; an evaporation source configured to
supply the one surface with evaporated particles via the
opening part and to form a film of the evaporated particles
on the one surface exposed from the opening part; and a film
thickness correction means configured to block a portion of
an ejection path of the evaporated particles from the evapo-
ration source toward the opening part and configured to
correct a thickness of the film by changing a position at
which the ejection path is blocked over time.

[0011] In the evaporation apparatus according to the first
aspect of the present invention, the film thickness correction
means may include a shielding member configured to be
moved across the ejection path.

[0012] In the evaporation apparatus according to the first
aspect of the present invention, a moving speed of the
shielding member when the shielding member crosses a
central portion of the ejection path may be different from a
moving speed of the shielding member when the shielding
member crosses an outer circumferential portion of the
ejection path.

[0013] In the evaporation apparatus according to the first
aspect of the present invention, the shielding member may
have an opening part corresponding to the opening part of
the evaporation mask, and the one surface may be supplied
with evaporated particles via the opening part of the evapo-
ration mask and the opening part of the shielding member.
[0014] In the evaporation apparatus according to the first
aspect of the present invention, the film thickness correction
means may include a shielding member configured to be
rotated about a rotating shaft which is parallel to the one
surface to block a portion of the ejection path.

[0015] In the evaporation apparatus according to the first
aspect of the present invention, a rotational speed of the
shielding member when the shielding member blocks a
central portion of the ejection path may be different from a
rotational speed of the shielding member when the shielding
member blocks an outer circumferential portion of the
ejection path.

[0016] In the evaporation apparatus according to the first
aspect of the present invention, the shielding member may
be rotated about a rotating shaft which is parallel to the one
surface while moving across the ejection path.

[0017] In the evaporation apparatus according to the first
aspect of the present invention, a moving speed of the
shielding member when the shielding member crosses a
central portion of the ejection path may be different from a
moving speed of the shielding member when the shielding
member crosses an outer circumferential portion of the
ejection path.
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[0018] An evaporation method according to a first aspect
of the present invention in which one surface of a substrate
is supplied with evaporated particles via an opening part of
an evaporation mask from an evaporation source and the one
surface which is exposed through the opening part is formed
with a film made of the evaporated particles, includes:
blocking, while evaporation is performed, by a film thick-
ness correction means, a portion of an ejection path of the
evaporated particles from the evaporation source toward the
opening part, and correcting a thickness of the film by
changing a position, at which the ejection path is blocked, by
the film thickness correction means over time.

[0019] In the evaporation method according to the first
aspect of the present invention, the film thickness correction
means may include a shielding member configured to be
moved across the ejection path.

[0020] In the evaporation method according to the first
aspect of the present invention, a moving speed of the
shielding member when the shielding member crosses a
central portion of the ejection path may be different from a
moving speed of the shielding member when the shielding
member crosses an outer circumferential portion of the
ejection path.

[0021] In the evaporation method according to the first
aspect of the present invention, the shielding member may
include an opening part corresponding to the opening part of
the evaporation mask, and the one surface is supplied with
evaporated particles via the opening part of the evaporation
mask and the opening part of the shielding member.
[0022] In the evaporation method according to the first
aspect of the present invention, the film thickness correction
means may include a shielding member configured to be
rotated about a rotating shaft which is parallel to the one
surface to block a portion of the ejection path.

[0023] In the evaporation method according to the first
aspect of the present invention, a rotational speed of the
shielding member when the shielding member blocks a
central portion of the ejection path may be different from a
rotational speed of the shielding member when the shielding
member blocks an outer circumferential portion of the
ejection path.

[0024] In the evaporation method according to the first
aspect of the present invention, the shielding member may
be rotated about a rotating shaft which is parallel to the one
surface while moving across the ejection path.

[0025] In the evaporation method according to the first
aspect of the present invention, a moving speed of the
shielding member when the shielding member crosses a
central portion of the ejection path may be different from a
moving speed of the shielding member when the shielding
member crosses an outer circumferential portion of the
ejection path.

Effect of the Invention

[0026] According to some aspects of the present inven-
tion, it is possible to provide an evaporation apparatus and
an evaporation method which are capable of uniformizing a
film thickness of a deposition film using a simple driving
mechanism regardless of a size of a substrate.

BRIEF DESCRIPTIONS OF THE DRAWINGS

[0027] FIG. 1 is a perspective view showing a schematic
structure of an evaporation apparatus related to a first
embodiment.
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[0028] FIG. 2 is a side view showing the schematic
structure of the evaporation apparatus related to the first
embodiment.

[0029] FIG. 3A is a first view for describing a rate distri-
bution in the first embodiment.

[0030] FIG. 3B is a second view for describing the rate
distribution in the first embodiment.

[0031] FIG. 4A is a first view for describing uniformity of
a film thickness in a y direction in the first embodiment.
[0032] FIG. 4B is a second view for describing the uni-
formity of the film thickness in the y direction in the first
embodiment.

[0033] FIG. 4C is a third view for describing the unifor-
mity of the film thickness in the y direction in the first
embodiment.

[0034] FIG. 5Ais a first view for describing uniformity of
a film thickness in an x direction in the first embodiment.
[0035] FIG. 5B is a second view for describing the uni-
formity of the film thickness in the x direction in the first
embodiment.

[0036] FIG. 6A is a first schematic diagram indicating a
moving speed of a shielding member in the first embodi-
ment.

[0037] FIG. 6B is a second schematic diagram indicating
the moving speed of the shielding member in the first
embodiment.

[0038] FIG. 7A is a first view for describing a case in
which shapes of evaporation sources differ in the first
embodiment.

[0039] FIG. 7B is a second view for describing when the
shapes of the evaporation sources differ in the first embodi-
ment.

[0040] FIG. 7C is a third view for describing when the
shapes of the evaporation sources differ in the first embodi-
ment.

[0041] FIG. 8A is a first view showing a schematic struc-
ture of an evaporation apparatus and a shielding member in
a second embodiment.

[0042] FIG. 8B is a second view showing the schematic
structure of the evaporation apparatus and the shielding
member in the second embodiment.

[0043] FIG. 9A is a first schematic diagram for describing
an operation of the shielding member in the second embodi-
ment.

[0044] FIG. 9B is a second schematic diagram for describ-
ing the operation of the shielding member in the second
embodiment.

[0045] FIG. 9C is a third schematic diagram for describing
the operation of the shielding member in the second embodi-
ment.

[0046] FIG. 9D is a fourth schematic diagram for describ-
ing the operation of the shielding member in the second
embodiment.

[0047] FIG. 9E is a fifth schematic diagram for describing
the operation of the shielding member in the second embodi-
ment.

[0048] FIG. 10A is a first view for describing a case in
which an evaporation source having a different shape is used
in the second embodiment.

[0049] FIG. 10B is a second view for describing a case in
which an evaporation source having a different shape is used
in the second embodiment.
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[0050] FIG. 10C is a third view for describing a case in
which an evaporation source having a different shape is used
in the second embodiment.

[0051] FIG. 10D is a fourth view for describing a case in
which an evaporation source having a different shape is used
in the second embodiment.

[0052] FIG. 11A is a first view for describing a schematic
structure and an operation of a shielding member in a third
embodiment.

[0053] FIG. 11B is a second view for describing the
schematic structure and the operation of the shielding mem-
ber in the third embodiment.

[0054] FIG. 11C is a third view for describing the sche-
matic structure and the operation of the shielding member in
the third embodiment.

[0055] FIG. 11D is a fourth view for describing the
schematic structure and the operation of the shielding mem-
ber in the third embodiment.

EMBODIMENTS FOR CARRYING OUT THE
INVENTION

First Embodiment

[0056] Hereinafter, a first embodiment of the present
invention will be described with reference to FIGS. 1 to 7C.

(Evaporation Apparatus)

[0057] Hereinafter, an evaporation apparatus 100 related
to this embodiment will be described with reference to
FIGS. 1 to 3B. As shown in FIG. 1, the evaporation
apparatus 100 includes a substrate holding section 110, an
evaporation mask 120, an evaporation source 150, and a film
thickness correction means 190.

[0058] The substrate holding section 110 holds a substrate
50 such that one surface 51 (refer to FIG. 2) of the substrate
50 faces the evaporation source 150. A member with a
known constitution such as, for example, an arm-like mem-
ber can be used as the substrate holding section 110.
[0059] The evaporation mask 120 is disposed at the one
surface 51 side of the substrate 50. An opening part 121 is
provided in the evaporation mask 120. The opening part 121
includes a plurality of pattern openings. A shape of the
pattern openings corresponds to a shape of patterns of
deposition films which are formed on the one surface 51.
The evaporation mask 120 is held by a mask holding section
(not shown). The evaporation mask 120 is in contact with the
substrate 50 or is held in a state in which a very narrow gap
is maintained between the evaporation mask 120 and the
substrate 50. Evaporating is performed in this state so that,
for example, as shown in FIG. 2, a plurality of deposition
films are each formed at places 52a and 5254 in the one
surface 51 which is opposite to the opening part 121.
[0060] Referring again to FIG. 1, the evaporation source
150 supplies the one surface 51 with evaporated particles via
the opening part 121. Thus, a film made of the evaporated
particles is formed on the one surface 51 which is exposed
through the opening part 121.

[0061] In this embodiment, since the evaporation source
150 is not moved relative to the fixed substrate 50, the
evaporation apparatus 100 does not include a driving mecha-
nism configured to move the evaporation source 150. Thus,
driving costs of the evaporation source 150 can be reduced.
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[0062] The evaporation source 150 has, for example, a
single nozzle 152. A size of an opening part of the nozzle
152 is sufficiently smaller than a size of the substrate 50. For
this reason, there is a substantially one opening part in the
nozzle 152, and evaporated particles are regarded as flying
to the substrate 50 from the opening part. Also, the evapo-
rated particles isotropically fly from the opening part of the
nozzle 152.

[0063] Here, a space including a plurality of conical
regions in which the pattern openings included in the
opening part 121 of the evaporation mask 120 are configured
to be included in a bottom surface, and the opening part of
the nozzle 152 of the evaporation source 150 is configured
to be located at a top is defined as an ejection path 151 of the
evaporated particles. The ejection path 151 is a set of paths
through which the evaporated particles fly toward the open-
ing part 121. Note that, when the ejection path 151 is
illustrated, for the sake of convenience, only an outermost
surface of the ejection path 151 is represented by a dotted
line.

[0064] The evaporation source 150 includes, for example,
a shutter (not shown). The shutter is provided to be freely
inserted between the evaporation source 150 and the sub-
strate 50. The shutter is inserted between the evaporation
source 150 and the substrate 50 before evaporating starts and
after the evaporating has ended, and the ejection path 151 of
the evaporated particles is fully closed. The shutter is
removed from a portion between the evaporation source 150
and the substrate 50 while the evaporation is performed, and
the ejection path 151 of the evaporated particles is fully
open.

[0065] Hereinafter, a distribution (hereinafter referred to
as a “rate distribution™) of speeds at which films of the
evaporated particles are deposited on the one surface 51 of
the substrate 50 will be described with reference to FIGS.
3A and 3B. FIG. 3A is a plan view illustrating an example
of'the rate distribution of this embodiment in the one surface
51 when viewed from an upper surface (which is on the side
opposite to the evaporation source 150) of the substrate 50.
Here, a value of the rate distribution is normalized using a
value of a rate distribution at a point Z in the one surface 51
which is just above the opening part of the nozzle 152. FIG.
3B is a schematic diagram for describing the rate distribu-
tion at a point P on the one surface 51.

[0066] The speeds at which the films of the evaporated
particles are deposited differ at the points on the one surface
51. As shown in FIG. 3B, a magnitude of a component v,, at
the one surface 51 in a normal line N direction among
incident velocity vectors v of the evaporated particles is
proportional to cos 8 at the point P which is on the one
surface 51. Here, 0 is an angle which is formed by a straight
line connecting the nozzle 152 of the evaporation source 150
and the point P and a normal line N. The speeds at which the
films of the evaporated particles are deposited are given as
magnitudes of v,,. Therefore, as shown in FIG. 3A, a shape
of the rate distribution has a concentric distribution having
the point Z which is just above the nozzle 152 of the
evaporation source 150 as a center. Also, an amount of the
rate distribution increases closer to the point Z.

[0067] Referring again to FIGS. 1 and 2, the film thickness
correction means 190 blocks a portion of the ejection path
151 of the evaporated particles from the evaporation source
150 toward the opening part 121. The film thickness cor-
rection means 190 is driven by a driving mechanism 195.
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The film thickness correction means 190 is moved relative
to the substrate 50 in one direction which is parallel to the
one surface 51 so that a position at which the film thickness
correction means 190 blocks the ejection path 151 is
changed over time. The film thickness correction means 190
is moved relative to the substrate 50 so that an evaporating
time at a point having a relatively higher distribution rate in
the one surface 51 can be relatively reduced. As a result, a
thickness of the film made of the evaporated particles is
corrected.

[0068] Hereinafter, as coordinate axes, an axis which is
parallel to a direction in which the film thickness correction
means 190 is moved relative to the substrate 50 is set as an
X axis, an axis in a direction which is parallel to the one
surface 51 and is perpendicular to the x axis is set as a y axis,
and an axis in a direction which is perpendicular to the x axis
and the y axis is set as a z axis. The origin of the coordinate
axes is set at a position of the opening part of the nozzle 152.
[0069] In this embodiment, as shown in FIG. 2, the film
thickness correction means 190 includes a shielding member
191 configured to move to cross the ejection path 151. The
shielding member 191 is a plate-like member and is moved
in the x direction parallel to the substrate 50 while the
evaporation is performed. A length L of the shielding mem-
ber 191 in the y direction is set to be the same as or to be
longer than a length of the substrate in the y direction. The
shielding member 191 can be constituted of a member which
is smaller and lighter than the evaporation source 150. Since
only the shielding member 191 is driven in this embodiment,
apparatus costs can be reduced.

(Uniformity of Film Thickness)

[0070] Hereinafter, uniformity of a film thickness in the
evaporation apparatus 100 will be described with reference
to FIGS. 4A to 6B. The film thickness can be uniformized in
the y direction and the x direction. As will be described
below, a shape of the shielding member 191 is designed so
that a film thickness in the y direction can be uniformized.
A film thickness in the x direction can be uniformized by
changing a moving speed of the shielding member 191
according to a place.

[0071] The film thickness is qualitatively uniformized
according to the following guidelines. The film thickness is
given as a product of each of speeds at which evaporated
particles are deposited and an evaporating time. Amounts of
rate distributions serving as the speeds at which the evapo-
rated particles are deposited decrease as the place at which
the evaporated particles are deposited recedes from a center
point of the one surface 51. Therefore, while the evaporation
is performed, a time during which shielding is performed by
the shielding member 191 becomes longer and an evapo-
rating time becomes shorter as the place at which the
evaporated particles are deposited nears the center point of
the one surface 51. On the other hand, a time at which
shielding is performed by the shielding member 191
becomes shorter and an evaporating time becomes longer as
the place at which the evaporated particles are deposited
recedes from the center point of the one surface 51. Thus, as
described above, the film thickness in the one surface 51 is
uniformized.

(Film Thickness Uniformity in the Y Direction)

[0072] Hereinafter, film thickness uniformity in the y
direction will be described with reference to FIGS. 4A to 4C.

Jul. 13,2017

As shown in FIG. 4A, here, a width of the shielding member
191 in the case of y=Y is represented as D;. In design
guidelines of the shape of the shielding member 191, Dy is
qualitatively reduced as an absolute value of Y is increased
(the width of the shielding member 191 has a maximum
value D, in the case of y=0). Thus, a time during which
places with the same x coordinate are shielded by the
shielding member 191 against the evaporation source 150
becomes shorter as the place at which the evaporated
particles are deposited recedes from the center point of the
one surface 51. As described above, the film thickness in the
one surface 51 in the y direction is uniformized.

[0073] Hereinafter, a specific design example of the shape
of the shielding member 191 will be described. The follow-
ing determination method is merely an example, and this
embodiment is not limited to the determination method.
[0074] Hereinafter, a time at which the evaporated par-
ticles start to be evaporated is set as t=0 s, and a time at
which the evaporating of the evaporated particles ends is set
as t=T [s]. Also, a point which is at a position of x=X [mm]|
and y=Y [mm] in the one surface 51 is generally represented
as Py

[0075] An amount of a rate distribution at the point Py is
represented as R, [um/s]. Generally, a film thickness at the
point P, is given as:

Ryyx(T-xTxy) [pm].

[0076] Here, ATy [s] is a time for which the point P, is
shielded by the shielding member 191 against the evapora-
tion source 150 (T>AT,,).

[0077] Hereinafter, a width D, [mm] of the shielding
member 191 is determined such that a film thickness at a
point Py is uniform with a film thickness at a point P,. As
shown in FIG. 4B, a speed when the shielding member 191
passes through x=0 mm is set as V,, [mnv/s].

[0078] While the point P,; and the point P, are shielded
by the shielding member 191 against the evaporation source
150, the speed of the shielding member 191 always approxi-
mates to being equal to V, [mnv/s]. At this time, AT, [s] and
ATy, [s] are represented by the following expression using
Vo [mm/s].

AToy=Dy/Vy and ATgo=Dy/V,

[0079] Since the film thickness at the point P, is equal to
the film thickness at the point Py,

Ropx(T-AT-op)=Roox(T-ATyo) is satisfied.

[0080] Approximation formulas of AT, ;- [s] and AT, [s]
are substituted into this expression so that the following
equation is acquired:

Royx(T-Dy/Vo)=Roox(I-Do/Vo).-

[0081] Since R,y [um/s] and Ry, [wm/s] are parameters
which are determined by relative positions between the
points Py;-and P, and the evaporation source 150, D, [mm|
can be determined with respect to T [s], V, [mm/s], and D,
[mm] which are given. Considering that 0<R, ;<R (refer to
FIG. 3A), T-D,/V>T-D/V,>0 is satisfied. As qualita-
tively described above based on the foregoing description,
Dy<D, is satisfied. To be more specific, D, [mm] is given as:

Dy=Dy-(Roo/Roy=1)x(VoIT=Dy).
[0082] The shielding member 191 in FIG. 4A has a shape

in which both surfaces are symmetrically convex, but the
shape of the shielding member 191 is not limited to such a
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shape. For example, the shape thereof may be an asymmetri-
cal shape as shown in FIG. 4C.

[0083] Also, the number of shielding members 191 is not
limited to one, and a plurality of shielding members 191 may
be used.

[0084] D; [mm] is determined as described above so that
the film thickness in the y direction can be uniformized in
the case of x=0 mm.

(Film Thickness Uniformity in the X Direction)

[0085] In this embodiment, a moving speed of the shield-
ing member 191 when the shielding member 191 crosses a
central portion of the ejection path 151 is different from a
moving speed of the shielding member 191 when the
shielding member 191 crosses an outer circumferential
portion of the ejection path 151. Thus, a film thickness in the
x direction can be uniformized.

[0086] Hereinafter, film thickness uniformity in the x
direction will be described with reference to FIGS. 5A and
5B. As shown in FIG. 5B, here, a moving speed of the
shielding member 191 in the case of x=X [mm)] is repre-
sented as V. In guidelines in which the speed is determined,
V [mm/s] is qualitatively increased as an absolute value of
X is increased (the moving speed of the shielding member
191 has a value V, in the case of y=0 mm). Thus, a time
during which places with the same y coordinate are shielded
by the shielding member 191 against the evaporation source
150 becomes shorter as the place at which the evaporated
particles are deposited recedes from the center point of the
one surface 51. As described above, the film thickness in the
one surface 51 in the x direction is uniformized.

[0087] Hereinafter, a specific example of a method of
determining the moving speed of the shielding member 191
will be described. The following determination method is
merely an example, and this embodiment is not limited to
the determination method.

[0088] Hereinafter, a speed V, [mm/s] of the shielding
member 191 in the case of x=X [mm] is determined such
that a film thickness at a point P, is uniform with a film
thickness at a point P,. By using V. [mnvs], AT, [s] can
be approximated as:

AT =D/ Vy [s].

[0089] Since the film thickness at the point Py is equal to
the film thickness at the point P, the following is satisfied:

Ryox(T=AT ) =Roox(T-AToy).

[0090] Approximation formulas of AT,y [s] and AT, [s]
are substituted into this expression so that the following
equation is acquired:

Rgox(T-Do/V)=Roox(T-Do/Vo)-

[0091] Since Ry, [um/s] and Ry, [pum/s] are parameters
which are each determined by relative positions between the
points P, and P, and the evaporation source 150, V,, can
be determined with respect to T [s], V, [mm/s], and D, [mm]
which are given. Considering that 0<R,,<R,, (refer to FIG.
3A), it is satisfied that T-D,/V>T-Dy/V>0. As qualita-
tively described above based on the foregoing description, it
is satisfied that V,>V,. To be more specific, V [mm/s] is
given as:

V= U1 Vy(Roo/Roy- DX (T/D1/ V).

[0092] As a result, as shown in FIGS. 6A and 6B, the
moving speed of the shielding member 191 is increased as
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the place at which the evaporated particles are deposited
recedes from the center point (corresponding to a position 7
in FIGS. 6 A and 6B) of the one surface 51. Here, in FIG. 6A,
positions through which a center of the shielding member
191 passes while the evaporation is performed are repre-
sented as positions 1 to 13 (in the case of the shielding
member 191, only a case in which the center thereof is at the
position 10 is illustrated). FIG. 6B is a graph schematically
indicating the moving speed of the shielding member 191 at
the points shown in FIG. 6A (a horizontal axis: positions and
a vertical axis: speeds [values normalized using a speed at
the position 7]).

[0093] V, [mnVs]is determined as described above so that
the film thickness in the x direction in the case of y=0 mm
can be uniformized.

[0094] As described above, the shape of the shielding
member 191 is designed so that the film thickness in the y
direction in the case of x=0 mm can be uniformized. Also,
the film thickness in the x direction in the case of y=0 mm
can be uniformized by changing the moving speed of the
shielding member 191 according to a place. The film thick-
ness is uniformized based on these two directions so that the
film thickness is uniformized also at points in general in the
one surface 51.

[0095] Note that the above-described method of determin-
ing the parameters is merely a simple example using
approximation. For example, numerical calculation or a
simulation may be used so that the parameters can be more
precisely determined and the film thickness can also be
uniformized

[0096] The first embodiment of the present invention has
been described above. According to this embodiment, the
evaporation apparatus 100 does not include a driving mecha-
nism configured to move the substrate 50 or the evaporation
source 150. The evaporation apparatus 100 can be used as
long as the evaporation apparatus 100 includes only the
driving mechanism 195 configured to move the shielding
member 191. Therefore, the film thickness in the y direction
can be uniformized while apparatus costs incurred to pro-
vide the driving mechanism are minimized in accordance
with this embodiment.

[0097] According to this embodiment, the film thickness
in the x direction can also be uniformized by changing the
moving speed of the shielding member 191 according to a
place.

[0098] Note that, in this embodiment, the evaporation
source 150 does not necessarily need to completely stop. If
the evaporation source 150 is fixed during a period of time
in which the film is formed on the substrate, the evaporation
source 150 may be moved in other periods. For example,
evaporated particles may be evaporated in a form in which
the evaporating of the evaporated particles accompanied by
transportation of a film thickness correction plate is initially
performed on a certain row of the substrate 50, the evapo-
ration source 150 or the substrate 50 is moved after the
evaporating for the row has been completed, and the next
row of the substrate 50 is evaporated. Thus, with regard to
a particularly ultra-large substrate 50, a whole surface of the
substrate 50 can be efficiently evaporated by a single evapo-
ration source 150.

[0099] In this embodiment, a single evaporation source
and a single correction plate are used, but a plurality of
evaporation sources or a plurality of correction plates may
be used.
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[0100] In this embodiment, a shape of the evaporation
source 150 may differ. Hereinafter, an example of a case in
which the shape of the evaporation source 150 differs will be
described with reference to FIGS. 7A to 7C.

[0101] As shown in FIG. 7B, the evaporation source 150
may have the single nozzle 152 of which an opening part
extends in the x direction. In this case, the rate distribution
in the x direction is uniform. In other words, as shown in
FIG. 7B, a point of intersection of a surface which includes
P and is perpendicular to the x axis and the opening part of
the nozzle 152 is set as Q, a foot of a perpendicular line from
Q to the one surface 51 is set as Z, and an angle ZQP is 0.
The rate distribution at the point P is proportional to cos 6.
Values of 8 of points in the one surface 51, in which y
coordinates are the same, are equal to each other. For this
reason, as shown in FIG. 7A, the rate distribution thereof is
a distribution which is uniform in the x direction.

[0102] In this case, since the rate distribution is uniform in
the x direction, the film thickness does not need to be
uniformized in the x direction. Therefore, the shielding
member 191 may be designed so that the film thickness is
uniformized in the y direction as carried out in the first
embodiment. As shown in FIG. 7C, the shielding member
191 having the width D, in the case of y=Y may be moved
at a constant speed V, in the x direction while the evaporated
particles are evaporated.

[0103] As described above, in this embodiment, the film
thickness correction means 190 includes the shielding mem-
ber 191 configured to be moved across the ejection path 151.
Thus, the film thickness can be corrected even without
moving the evaporation source 150.

[0104] Also, in this embodiment, a width of the shielding
member 191 in a portion of the shielding member 191,
which crosses the central portion of the ejection path 151, is
different from a width of the shielding member 191 in a
portion of the shielding member 191, which crosses the
outer circumferential portion of the ejection path 151. Thus,
the film thickness can be corrected by changing a time
during which each place in the one surface 51 is shielded by
the shielding member 191.

Second Embodiment

[0105] Hereinafter, a second embodiment of the present
invention will be described with reference to FIGS. 8A to
10D. The same constitution elements as those of FIGS. 1 to
7C are denoted with the same reference numerals, and the
descriptions thereof will be omitted.

[0106] As shown in FIG. 8A, in this embodiment, a film
thickness correction means 190 includes a shielding member
192. The shielding member 192 is rotated about a rotating
shaft which is parallel to one surface 51 to block a portion
of an ejection path 151. Also, a rotational speed of the
shielding member 192 when the shielding member 192
blocks a central portion of the ejection path 151 is different
from a rotational speed of the shielding member 192 when
the shielding member 192 blocks an outer circumferential
portion of the ejection path 151. In these respects, the second
embodiment is significantly different from the first embodi-
ment.

[0107] As shown in FIG. 8B, the shielding member 192
includes two plate-like members 1924 and 1924. The plate-
like members 192¢ and 1926 have, for example, semi-
circular surfaces. The plate-like members 192a and 1925
have, for example, rotating shafts 192¢ and 1924 which are
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parallel to the y axis at positions corresponding to semi-
circular diameters. The rotating shafts 192¢ and 192d are
disposed so as to be parallel with each other and to have
roughly the same interval therebetween as plate thicknesses
of the plate-like members 192a and 1926b.

[0108] Hereinafter, as shown by a solid line in FIG. 8B, a
disposition in which surfaces of the plate-like members 1924
and 1924 have angles of intersection of 90° with respect to
an xy plane is referred to as a “closed state.” Also, as shown
by a broken line in FIG. 8B, a disposition (a disposition in
which the surfaces are parallel to the xy plane) in which the
surfaces of the plate-like members 192¢ and 1924 have
angles of intersection of 0° with respect to the xy plane is
referred to as an “open state.”

[0109] Note that, in FIGS. 8A and 8B, the plate-like
member 192a or 1925 in the closed state is located vertically
above (in a direction of increase in a z coordinate) the
plate-like member 192a or 1925 in the open state, but the
present invention is not limited to this aspect. For example,
in the closed state, the plate-like member 192a or 19256 may
be located vertically lower (in a direction of decrease in the
7 coordinate) than in the open state. Also, the rotating shaft
192¢ or 192d may not be parallel to the y axis, and for
example, may be parallel to the x axis.

[0110] The plate-like members 192a and 19254 are driven
by a driving mechanism 196 so that the plate-like members
192a and 1925 are rotated about the rotating shafts 192¢ and
192d. Thus, the angles of intersection formed by the plate-
like members 192a and 1925 and the xy plane can have any
values between 0° (the open state) and 90° (the closed state).
The plate-like members 192a and 1926 may be rotated in
synchronization with each other such that the angles of
intersection formed by the plate-like members 192a and
1924 and the xy plane are always equal to each other, and
may be independently rotated.

[0111] The shielding member 192 is driven by a driving
mechanism 195 as in the first embodiment so that the
shielding member 192 may be moved relative to a substrate
50 as a whole in one direction. Thus, the shielding member
192 blocks a portion of the ejection path 151 of evaporated
particles from the evaporation source 150 toward an opening
part 121. The shielding member 192 is moved relative to the
substrate 50 in one direction which is parallel to the one
surface 51 so that a position thereof at which the ejection
path 151 is blocked is changed over time.

[0112] In this embodiment, the plate-like members 1924
and 1925 can be rotated between the open state and the
closed state. Thus, an effective area in which the ejection
path 151 is blocked by the shielding member 192 can be
changed together with the position of the shielding member
192 while the shielding member 192 is moving relative to
the substrate 50. Thus, since the number of control means is
increased compared to when a film thickness is uniformized
by only a design of a shape of a shielding member 191 and
a change in moving speed as in the first embodiment, more
fine deposition of evaporated particles on the one surface 51
can be controlled. Also, the film thickness can also be
uniformized by changing the effective area in which the
ejection path 151 is blocked by the shielding member 192
instead of changing a moving speed of the shielding member
191 as in the first embodiment. Thus, there is no need to
change a speed at which the shielding member 191 is moved
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relative to the substrate 50. As a result, since a mechanism
of an evaporation apparatus 200 becomes simpler, apparatus
costs can be reduced.

(Uniformity in the Film Thickness)

[0113] Hereinafter, an example of uniformity of a film
thickness in this embodiment will be described with refer-
ence to FIGS. 9A to 9E. The film thickness is uniformized
in the y direction and the x direction. As will be described
below, a film thickness in the y direction can be uniformized
by designing a shape of the shielding member 192 in the
open state. A film thickness in the x direction can be
uniformized by changing the moving speed of the shielding
member 192 and the effective area according to a place.
[0114] The shielding member 192 is disposed such that the
rotating shafts 192¢ and 1924 of the plate-like members
192a and 19254 are parallel to the y axis as in FIGS. 8A and
8B. The plate-like members 192a and 1925 are rotated about
the rotating shafts 192¢ and 1924 while the shielding mem-
ber 192 is moved relative to the substrate 50. Thus, the
effective area in which the ejection path 151 is blocked by
the shielding member 192 is changed while the shielding
member 192 is moved. FIGS. 9A to 9E show the effective
areas of the shielding member 192 at positions while the
shielding member 192 is moved.

[0115] The film thickness is qualitatively uniformized
according to the following guidelines. The film thickness is
given as a product of each of speeds at which evaporated
particles are deposited and an evaporating time. Amounts of
rate distributions serving as the speeds at which the evapo-
rated particles are deposited are reduced as the place at
which the evaporated particles are deposited recedes from a
center point of the one surface 51. Therefore, while the
evaporation is performed, a time at which shielding is
performed by the shielding member 192 becomes longer and
an evaporating time becomes shorter as the place at which
the evaporated particles are deposited nears the center point
of the one surface 51. On the other hand, a time at which
shielding is performed by the shielding member 192
becomes shorter and an evaporating time becomes longer as
the place at which the evaporated particles are deposited
recedes from the center point of the one surface 51. As
described above, the film thickness in the one surface 51 is
uniformized

[0116] Particularly, the film thickness in the x direction is
qualitatively uniformized according to the following guide-
lines. When the moving speed of the shielding member 192
is changed, as in the first embodiment, a speed when the
shielding member 192 crosses the central portion of the
ejection path 151 is slower than a speed when the shielding
member 192 crosses the outer circumferential portion of the
ejection path 151. When the effective area of the shielding
member 192 is changed, an effective area when the shielding
member 192 crosses the central portion of the ejection path
151 is greater than an effective area when the shielding
member 192 crosses the outer circumferential portion of the
ejection path 151. The effective area of the shielding mem-
ber 192 can be changed by changing the rotational speed of
the shielding member 192. Thus, a time at which shielded is
performed by the shielding member 192 can be changed
according to a deposition place.

[0117] In this embodiment, the film thickness in the x
direction can be uniformized using two types of change such
as a change in the moving speed of the shielding member
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192 and a change in the effective area of the shielding
member 192. For example, the film thickness in the x
direction can be uniformized even if only the effective area
of the shielding member 192 is changed while the moving
speed of the shielding member 192 is set to have a constant
value.

[0118] Hereinafter, a specific example of a method of
determining the effective area of the shielding member 192
will be described. Here, variables described in the first
embodiment are not described. The following determination
method is merely an example, and this embodiment is not
limited to the determination method.

[0119] Hereinafter, as a parameter describing an effective
area, an area ratio K is determined by K ,=(an effective area
of the shielding member 192 in the case of x=X)/(an area in
which the ejection path 151 is blocked by the shielding
member 192 in the open state). The area ratio K indicates
an amount by which an effective width in the x direction of
the shielding member 192, which blocks the ejection path
151 in the case of x=X [mm], is reduced when compared to
that in the open state. This is because a length of the
shielding member 192 in the y direction is not changed due
to rotation of the plate-like members 192a and 1925.
[0120] A speed V [mm/s] of the shielding member 192
and the area ratio K -in the case of x=X [mm] are determined
such that a film thickness at a point P, is uniform with a
film thickness at a point Py,. Since a length of the effective
width of the shielding member 192 in the x direction in the
case of x=X [mm] is KD, [mm], the length can be approxi-
mated as:

AT=KxDo/Vx.

[0121] Since the film thickness at the point P,y is equal to
the film thickness at the point P, it is satisfied that:

Ryox(T-AT ) =Roox(T-AT0).

[0122] Approximation formulas of AT,y [s] and AT, [s]
are substituted into this expression so that the following
equation is acquired:

Ry (T-KxDo/ V) =Roox(I-Do/Vo).-

[0123] Since R,y and R, are parameters which are each
determined by relative positions between the points P, and
Py, and the evaporation source 150, K,/V - [s/mm] can be
determined with respect to T [s], V, [mnVs], and D, [mm]
which are given. Considering that 0<R <R, (refer to FIG.
3A), it is satisfied that T-K,D,/V,>T-D,/V,>0. Here, for
example, since it is satisfied that T-K,D,/V >T-Dy/ V>0
when V,=V,, is set, it is satisfied that K,<1. As qualitatively
described above based on the foregoing description, the
effective area when the shielding member 192 crosses the
central portion of the ejection path 151 is greater than the
effective area when the shielding member 192 crosses the
outer circumferential portion of the ejection path 151. To be
more specific, K, is given as:

Ky=1-(Roo/Ro=1)x (VoT/Dy=1).

[0124] As described above, K, and V- [mm/s] are deter-
mined so that the film thickness in the x direction in the case
of y=0 [mm] can be uniformized. Particularly, even if the
moving speed of the shielding member 192 is constant
(V4=V,) regardless of an x coordinate, the film thickness
can uniformized only by rotating the plate-like members
192a and 1926 and changing the effective area of the
shielding member 192.
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[0125] Note that the above-described method of determin-
ing the parameters is merely a simple example using
approximation. For example, numerical calculation or a
simulation may be used so that the parameters can be more
precisely determined and the film thickness can also be
uniformized In this case, since K, is also used as a parameter
which can be changed by a design and control in addition to
Dy [mm] and V, [mm/s] compared to the first embodiment,
the film thickness can be more precisely uniformized.

[0126] The second embodiment of the present invention
has been described above. According to this embodiment,
the evaporation apparatus 200 does not include a driving
mechanism configured to move the substrate 50 or the
evaporation source 150. The evaporation apparatus 200 can
be used as long as the evaporation apparatus 200 includes
only the driving mechanism 195 configured to move the
shielding member 192 and the driving mechanism 196
configured to rotate the shielding member 192. Therefore,
the film thickness can be uniformized while apparatus costs
incurred to provide the driving mechanism are minimized in
accordance with this embodiment.

[0127] Also, according to this embodiment, the film thick-
ness can be uniformized by controlling an execution area in
addition to a design of the shape of the shielding member
192 and control of the moving speed of the shielding
member 192. Thus, the film thickness can be more precisely
uniformized. Also, even if the moving speed of the shielding
member 192 is constant, the film thickness can be uni-
formized by controlling the execution area of the shielding
member 192.

[0128] Note that, in this embodiment, the evaporation
source 150 does not necessarily need to completely stop. If
the evaporation source 150 is fixed during a period of time
in which the film is formed on the substrate, the evaporation
source 150 may be moved in other periods. For example,
evaporated particles may be evaporated in a form in which
the evaporating of the evaporated particles accompanied by
transportation of a film thickness correction plate is initially
performed on a certain row of the substrate 50, the evapo-
ration source 150 or the substrate 50 is moved after the
evaporating for the row has been completed, and the next
row of the substrate 50 is evaporated. Thus, with regard to
a particularly ultra-large substrate 50, a whole surface of the
substrate 50 can be efficiently evaporated by a single evapo-
ration source 150.

[0129] In this embodiment, a shape of the evaporation
source 150 may differ. Hereinafter, an example of a case in
which the shape of the evaporation source 150 differs will be
described with reference to FIGS. 7A to 7C and 10A to 10D.

[0130] As shown in FIG. 7B, the evaporation source 150
may have the single nozzle 152 of which an opening part
extends in the x direction. In this case, with regard to the rate
distribution, as shown in FIG. 7A, since the rate distribution
is uniform in the x direction, the film thickness does not need
to be uniformized in the x direction.

[0131] When the rate distribution is uniform in the x
direction, the shielding member 191 is moved at a constant
speed in the x direction so that the film thickness in the y
direction is uniformized as in the first embodiment. On the
other hand, in this embodiment, as described above, the film
thickness in the y direction can be uniformized only by
rotating the shielding member 192 without moving the
shielding member 192.
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[0132] As shown in FIG. 10A, the shielding member 192
includes two plate-like members 1924 and 1924. The plate-
like members 192a and 1925 have rectangular surfaces. The
plate-like members 192a and 1925 have the rotating shafts
192¢ and 1924, which are perpendicular to the x axis, at a
position corresponding to one rectangular side. The rotating
shafts 192¢ and 1924 are disposed so as to be parallel with
each other and to have roughly the same interval therebe-
tween as plate thicknesses of the plate-like members 192a
and 1925.

[0133] The film thickness is qualitatively uniformized
according to the following guidelines. The film thickness is
given as a product of each of speeds at which evaporated
particles are deposited and an evaporating time. Amounts of
rate distributions serving as the speeds at which the evapo-
rated particles are deposited are reduced as the place at
which the evaporated particles are deposited recedes from a
center point of the one surface 51. Therefore, while the
evaporation is performed, an evaporating time is reduced by
changing the rotational speed of the shielding member 192
such that a time during which shielding is performed by the
shielding member 192 increases as the place at which the
evaporated particles are deposited nears the center point of
the one surface 51. On the other hand, an evaporating time
is increased by changing the rotational speed of the shielding
member 192 such that a time during which shielding is
performed by the shielding member 192 decreases as the
place at which the evaporated particles are deposited recedes
from the center point of the one surface 51. As described
above, the film thickness in the one surface 51 is uni-
formized

[0134] Particularly, when the rate distribution is uniform
in the x direction, while the evaporation is performed, the
shielding member 192 is rotated. Thus, the shielding mem-
ber 192 is time-changed so that an integration time at which
a place to be evaporated is shielded against the evaporation
source 150 while the evaporation is performed becomes
longer as the shielding member 192 nears a line which
passes through the center point of the one surface 51 and is
parallel to the x axis.

[0135] For example, the shielding member 192 is rotated
as will be described below. First, as shown in FIG. 10B,
when the evaporating starts, the shielding member 192 is set
to a closed state so that an effective area thereof is mini-
mized Subsequently, as shown in FIG. 10C, as the evapo-
rated particles are evaporated, the shielding member 192 is
rotated so that the effective area thereof is gradually
increased. Finally, as shown in FIG. 10D, when the evapo-
rating has been completed, the shielding member 192 is set
to an open state so that the effective area thereof is maxi-
mized. As described above, the integration time at which the
place to be evaporated is shielded against the evaporation
source 150 while the evaporated particles are evaporated is
longer as the shielding member 192 nears the line which
passes through the center point of the one surface 51 and is
parallel to the x axis. Thus, the film thickness is uniformized.

[0136] As described above, in this embodiment, the film
thickness correction means 190 includes the shielding mem-
ber 192 in which the plate-like members 1924 and 19256 are
rotated about the rotating shafts 192¢ and 192d which are
parallel to the one surface 51 to block a portion of the
ejection path 151. Thus, the film thickness can be corrected
even without moving the evaporation source 150.
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[0137] Also, in this embodiment, the rotational speed of
the shielding member 192 when the shielding member 192
blocks the central portion of the ejection path 151 is different
from the rotational speed of the shielding member 192 when
the shielding member 192 blocks the outer circumferential
portion of the ejection path 151. Thus, the film thickness can
be corrected by changing the effective area for each place in
the one surface 51, which is shielded by the shielding
member 192.

[0138] Also, in this embodiment, the shielding member
192 may be rotated about the rotating shafts 192¢ and 1924
which are parallel to the one surface 51 while being moved
across the ejection path 151. Thus, the film thickness can be
uniformized even with respect to the rate distribution in
which the film thickness cannot be uniformized only by
rotating the shielding member 192.

[0139] The moving speed of the shielding member 191
when the shielding member 192 crosses the central portion
of the ejection path 151 may be different from the moving
speed of the shielding member 191 when the shielding
member 192 crosses the outer circumferential portion of the
ejection path 151. Thus, a time during which each place in
the one surface 51 is shielded by the shielding member 191
is changed by changing both of the effective area shielded by
the shielding member 192 and the moving speed of the
shielding member 192 so that the film thickness can be
corrected.

Third Embodiment

[0140] Hereinafter, a third embodiment of the present
invention will be described with reference to FIGS. 2, 7A to
7C, and 11A to 11D.

[0141] As shown in FIGS. 11A, in this embodiment, a
shielding member 193 has a shape in which a plurality of
opening parts 53a and 535 are provided in one plate-like
member. In this respect, the third embodiment is signifi-
cantly different from the second embodiment and the first
embodiment.

[0142] In this embodiment, as shown in FIG. 7B, an
evaporation source 150 has a nozzle 152 which extends in
the x direction. As shown in FIG. 7A, a rate distribution is
uniform in the x direction. In this case, an evaporating time
is changed at points on a substrate 50 so that a film thickness
is uniformized.

[0143] Since the film thickness is uniformized in the y
direction, in this embodiment, as shown in FIG. 11A, one
plate-like member having a plurality of opening parts 53 is
used as the shielding member 193. In the drawing, the
opening parts 53 have two rows of opening parts 534 and
53b in the y direction to correspond to places 52a and 525,
which are formed with deposition films, that is, the opening
part 121 (refer to FIG. 2) of the evaporation mask 120.
Naturally, the number of opening parts 53 is not limited
thereto, and a number according to the number of places at
which deposition films are formed may be disposed. The
shielding member 193 is moved, for example, at a constant
speed in the x direction.

[0144] As a y coordinate increases, each of the opening
parts 53 is provided such that a width thereof is increased.
To be specific, if a point P, is set as a point of x=X [mm]
and y=Y [mm], an amount of a rate distribution in the case
of y=Y is Ry [um/s], and an evaporating time is set as Ty [s],
when a film thickness is uniformized, it is satisfied that
Ryxt,=h [um]. Here, A is the film thickness. An evaporating
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time at the point P, is equal to a time at which the opening
parts 53 of the shielding member 193 passes through a
portion which is just below the point P,,. Therefore, if a
moving speed of the shielding member 193 is set as V,,
[mm/s], a width d,, [mm] of the opening parts 53 in the case
of y=Y [mm] is given as d,=V xt,=MR,. In other words,
the width of the opening parts 53 of the shielding member
193 may be determined to be inversely proportional to an
amount (refer to FIG. 7A) of a rate distribution in the case
of y=Y [mm].

[0145] A method of moving the shielding member 193
will be described with reference to FIGS. 11B to 11D. First,
as shown in FIG. 11B, the shielding member 193 is set such
that the opening parts 53a and 535 are located at a negative
side in the x direction in consideration of the places 52a and
52b in a surface of the substrate 50, at which the deposition
films are formed. At that time, since the substrate 50 is
shielded against the evaporation source 150, the evaporating
does not start. In other words, the shielding member 193 also
plays a role of a function of a shutter.

[0146] Subsequently, the shielding member 193 is moved
in the x direction. As shown in FIG. 11C, while the opening
parts 53a and 535 of the shielding member 193 and the
opening part 121 (refer to FIG. 2) of the evaporation mask
120 overlap each other, the substrate 50 is open to the
evaporation source 150. As a result, the one surface 51 (refer
to FIG. 2) of the substrate 50 is supplied with evaporated
particles via the opening part 121 of the evaporation mask
120 and the opening parts 53a and 535 of the shielding
member 193. As described above, widths of the opening
parts 53a and 534 are determined to be inversely propor-
tional to the rate distribution so that film thicknesses of
deposition films formed at 52a and 525 are uniformized in
the y direction.

[0147] As shown in FIG. 11D, the moving of the shielding
member 193 finishes at a time at which the opening parts
53a and 536 of the shielding member 193 and the places 52a
and 525 at which the deposition films are formed no longer
overlap. At that time, since the substrate 50 is shielded
against the evaporation source 150, the evaporating ends. In
other words, the shielding member 193 also plays the role of
a function of a shutter.

[0148] As described above, according to this embodiment,
the shielding member 193 in which the widths of the
opening parts 53a and 5356 are determined to be inversely
proportional to the rate distribution is used so that the film
thickness is uniformized in the y direction even without
moving the evaporation source 150. Also, since the shielding
member 193 also plays the role of a function of a shutter, a
separate shutter does not need to be provided. When the
shielding member 193 is moved, the opening parts 53 of the
shielding member 193 can be used as long as the opening
parts 53 thereof are moved over a distance by which the
opening parts 53 pass the corresponding opening parts 121
of the evaporation mask 120. For this reason, the shielding
member 191 does not need to be moved over a long distance
as in the first embodiment. As described above, this embodi-
ment includes a simple driving mechanism which does not
include the driving mechanism of the evaporation source
150 and moves the shielding member. As a result, apparatus
costs can be reduced.

[0149] Preferred embodiments related to the present
invention have been described above with reference to the
accompanying drawings, but the present invention is not
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limited thereto. The shapes, the combinations, and the like of
the constitution elements illustrated in the above-described
examples are examples, and can be variously changed on the
basis of design requirements without departing from the gist
of the present invention.

INDUSTRIAL APPLICABILITY

[0150] Some aspects of the present invention can be
applied to an evaporation apparatus, an evaporation method,
and the like in which a film thickness of a deposition film
needs to be uniformized using a simple driving mechanism.

DESCRIPTION OF THE REFERENCE

SYMBOLS
[0151] 100 Evaporation apparatus
[0152] 110 Substrate holding section
[0153] 120 Evaporation mask
[0154] 121 Opening part of evaporation mask
[0155] 150 Evaporation source
[0156] 151 Ejection path
[0157] 190 Film thickness correction means
[0158] 191, 192, 193 Shielding member
[0159] 192¢, 1924 Rotating shaft
[0160] 50 Substrate
[0161] 51 One surface
[0162] 53 Opening part of shielding member

1. An evaporation apparatus comprising:

a substrate holding section configured to hold a substrate;

an evaporation mask having an opening part at a position

which is opposite to one surface of the substrate;

an evaporation source configured to supply the one sur-

face with evaporated particles via the opening part and
to form a film of the evaporated particles on the one
surface exposed from the opening part; and

a film thickness correction means configured to block a

portion of an ejection path of the evaporated particles
from the evaporation source toward the opening part
and configured to correct a thickness of the film by
changing a position at which the ejection path is
blocked over time,

the film thickness correction means is configured to

control so that more a position in the one surface
approaches an edge of the substrate, more a time to
block the evaporated particles is reduced.

2. The evaporation apparatus according to claim 1,
wherein the film thickness correction means comprises a
shielding member configured to be moved across the ejec-
tion path.

3. The evaporation apparatus according to claim 2,
wherein a first moving speed of the shielding member when
the shielding member crosses a central portion of the ejec-
tion path is different from a second moving speed of the
shielding member when the shielding member crosses an
outer circumferential portion of the ejection path.

4. (canceled)

5. The evaporation apparatus according to claim 1,
wherein the film thickness correction means comprises a
shielding member configured to be rotated about a rotating
shaft which is parallel to the one surface to block a portion
of the ejection path,

the shielding member comprises two plate-like members,

the two plate-like members have a semi-circular surface,

and
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the semi-circular surface has the rotating shaft at a posi-
tion corresponding to a diameter of the semi-circular
surface.

6. The evaporation apparatus according to claim 5,
wherein a first rotational speed of the shielding member
when the shielding member blocks a central portion of the
ejection path is different from a second rotational speed of
the shielding member when the shielding member blocks an
outer circumferential portion of the ejection path, and

a first effective area in a direction vertical to the substrate

when the shielding member crosses the central portion
is greater than a second effective area in the direction
when the shielding member crosses the outer circum-
ferential portion.

7. The evaporation apparatus according to claim 5,
wherein the shielding member is rotated about a rotating
shaft which is parallel to the one surface while moving
across the ejection path.

8. The evaporation apparatus according to claim 7,
wherein a first moving speed of the shielding member when
the shielding member crosses a central portion of the ejec-
tion path is different from a second moving speed of the
shielding member when the shielding member crosses an
outer circumferential portion of the ejection path.

9. An evaporation method in which one surface of a
substrate is supplied with evaporated particles via an open-
ing part of an evaporation mask from an evaporation source
and the one surface which is exposed through the opening
part is formed with a film made of the evaporated particles,
the evaporation method comprising:

blocking, while evaporation is performed, by a film

thickness correction means, a portion of an ejection
path of the evaporated particles from the evaporation
source toward the opening part, and correcting a thick-
ness of the film by changing a position, at which the
gjection path is blocked, by the film thickness correc-
tion means over time,

controlling so that more a position in the one surface

approaches an edge of the substrate, more a time to
block the evaporated particles is reduced.

10. The evaporation method according to claim 9,
wherein the film thickness correction means comprises a
shielding member configured to be moved across the ejec-
tion path.

11. The evaporation method according to claim 10,
wherein a first moving speed of the shielding member when
the shielding member crosses a central portion of the ejec-
tion path is different from a second moving speed of the
shielding member when the shielding member crosses an
outer circumferential portion of the ejection path.

12. The evaporation method according to claim 10,
wherein the shielding member has an opening part corre-
sponding to the opening part of the evaporation mask, and

the one surface is supplied with evaporated particles via

the opening part of the evaporation mask and the
opening part of the shielding member.

13. The evaporation method according to claim 9,
wherein the film thickness correction means comprises a
shielding member configured to be rotated about a rotating
shaft which is parallel to the one surface to block a portion
of the ejection path.

14. The evaporation method according to claim 10,
wherein a first rotational speed of the shielding member
when the shielding member blocks a central portion of the
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ejection path is different from a second rotational speed of
the shielding member when the shielding member blocks an
outer circumferential portion of the ejection path.

15. The evaporation method according to claim 13,
wherein the shielding member is rotated about a rotating
shaft which is parallel to the one surface while moving
across the ejection path.

16. The evaporation method according to claim 15,
wherein a first moving speed of the shielding member when
the shielding member crosses a central portion of the ejec-
tion path is different from a second moving speed of the
shielding member when the shielding member crosses an
outer circumferential portion of the ejection path.

17. The evaporation method according to claim 14,
wherein the shielding member is rotated about a rotating
shaft which is parallel to the one surface while moving
across the ejection path.

18. The evaporation method according to claim 17,
wherein a first moving speed of the shielding member when
the shielding member crosses a central portion of the ejec-
tion path is different from a second moving speed of the
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shielding member when the shielding member crosses an
outer circumferential portion of the ejection path.
19. The evaporation apparatus according to claim 2,
wherein the evaporation source comprises a nozzle of
which an opening part extends in one direction, and
the shielding member is moved at a constant speed in the
one direction.

20. The evaporation apparatus according to claim 19,

wherein more the shielding member approaches an edge
of the substrate in a direction vertical to the one
direction, more width the shielding member shields.

21. The evaporation apparatus according to claim 19,

wherein the shielding member comprises a plurality of
opening parts corresponding to the opening part of the
evaporation mask,

the evaporated particles are supplied to the one surface via
the opening part of the evaporation mask and the
plurality of opening parts of the shieling member, and

more a width of the plurality of opening parts approaches
an edge of the substrate in a direction vertical to the one
direction, more wide the width becomes.

#* #* #* #* #*



