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(57) ABSTRACT

A method for producing a resin film by using a resin material
and accurately forming a fine pattern as a vapor deposition
mask or an optical element, a method for producing an
organic EL display device, a base film for forming a fine
pattern and a resin film with a supporting member are
provided. A liquid resin material is applied onto a supporting
member to form a resin coating film (S1), and a temperature
of the resin coating film is increased to a temperature at
which the resin material cures, to form a baked resin film
(S2). Thereafter, a base film formed by the baked resin film
attached to the supporting member is processed by irradi-
ating with lasers, to form a resin film (1b) having a desired
fine pattern and the supporting member (S3). Thereafter, the
baked resin film on which the fine pattern is formed is peeled
from the supporting member, and the resin film having the
fine pattern is obtained (S5).

1?

92 51 52 53

55 56 35 57



Patent Application Publication  Feb. 7,2019 Sheet 1 of 10

Applying a liquid resin material
to a supporting member to form a
resin coating film

N

Baking the resin coating film to
form a baked resin film (base film)

Irradiating with lasers to
form a desired fine pattern
(a resin film having the supporting member)

N

Attaching a frame to a peripheral
portion of the baked resin film

Peeling the resin film from the supporting

member (the resin film having the fine pattern)

FIG.1

S1

S2

S3

S4

S5

US 2019/0044069 A1



Patent Application Publication  Feb. 7,2019 Sheet 2 of 10 US 2019/0044069 A1

(a)
I
RS,
1 9
(b) /)
FI1G.2
(@) /13
12
/K,_./12
12 13

(b) /o /2

S S N N AR AR RN AN S AR SN N VNN AN A NN

i s S S S S S S S TR PO

VISP IS,

FI1G.3



Patent Application Publication  Feb. 7,2019 Sheet 3 of 10 US 2019/0044069 A1

(@)

(b)

(@)

A
s I s R 5
ooocoooaog |
Dmmmmmm/—w/"z
O00DO0OD0 G|
mmmuuma@\_,_>3
OCoooooao

3 12 13

[ B DT IS ENATA SN A NT NS

FIG.4
/,—_—-‘2
Ooooooao
DoOo0oaoaoGH]|
mmmmuum:—-m>3
coooooofldl 4
coooooof|ll .
OoDoOoooaQ
3
4 12 13




Patent Application Publication  Feb. 7,2019 Sheet 4 of 10 US 2019/0044069 A1

(a) !
OO0 0 0n00 G
O0OoOo0oogQgan B‘EW*>3
oocoooooll_4
O ooOooogao D,.,——«_/'IQ
C OO Oonoaon
OO0 0000

(Vi
FIG.6

FIG.7



Patent Application Publication  Feb. 7,2019 Sheet 5 of 10 US 2019/0044069 A1

e
D

{
55 51 52 53
FIG.8

G B

N J
55 51 52 53 55 56 55 57
FIG.9

r.:::m:{)jj

<— ¢ —>fe— d —> /61

: L

FIG.10

Ie:ne-




Patent Application Publication  Feb. 7,2019 Sheet 6 of 10 US 2019/0044069 A1

9
L .

[
b

AN

FIG.11

84 81 82

F1G.12



Patent Application Publication  Feb. 7,2019 Sheet 7 of 10 US 2019/0044069 A1

(@) 81a
84 A 81 82
M)
( \ (
N
85
(b)
81a &6 81 82

FIG.13



Patent Application Publication  Feb. 7,2019 Sheet 8 of 10 US 2019/0044069 A1

(a) / /

92

FIG.14



Patent Application Publication  Feb. 7,2019 Sheet 9 of 10 US 2019/0044069 A1

(a) /9,3
o (| f
1
|
|
(b) /93
94~ [
FI1G.15

FIG.16



Patent Application Publication  Feb. 7,2019 Sheet 10 of 10  US 2019/0044069 A1

WO

FIG.17



US 2019/0044069 A1

METHOD FOR PRODUCING RESIN FILM
HAVING FINE PATTERN, METHOD FOR
PRODUCING ORGANIC EL DISPLAY
DEVICE, BASE FILM FOR FORMING FINE
PATTERN, AND RESIN FILM PROVIDED
WITH SUPPORTING MEMBER

TECHNICAL FIELD

[0001] The present invention relates to a method for
producing resin film having fine pattern by laser processing
to form fine pattern, a method for producing an organic EL
display device, a base film for forming fine pattern and a
resin film with supporting member; more particularly relates
to a method for producing a resin film obtained by forming
a precise fine pattern without burrs during laser processing,
amethod for producing an organic EL display device, a base
film for forming fine pattern and a resin film with supporting
member.

BACKGROUND ART

[0002] In the case of producing an organic EL display
device, for example, an organic layer is laminated on a
substrate having TFTs formed corresponding to each pixel.
Therefore, a vapor deposition mask is disposed on the
substrate, organic material is vapor-deposited by the vapor
deposition mask, and the necessary organic layer is depos-
ited only on the necessary pixels. As the vapor deposition
mask, a metal mask has been conventionally used, but in
recent years, a resin mask has been often used to substitute
the metal mask (for example, see Patent Literature 1).
[0003] A method for producing a vapor deposition mask
formed by such a resin film, for example as shown in FIG.
16, a resin thin film 81 is attached on a supporting member
82. Thereafter, for example as shown in FIG. 17, laser is
irradiated through a mask 83 having a desired pattern 83a
and an optical lens 88 as necessary from a surface side of the
resin thin film 81, to form a resin film 80 having a desired
fine pattern 85 transformed from an opening pattern 83a of
the transfer mask 83.

[0004] In addition, optical elements having a fine pattern
on a surface thereof, such as a diffraction grating having a
lattice-shaped groove on a surface thereof or a light-antire-
flective film having fine concaves-convexes on the surface
thereof, is produced also by similarly laser irradiation to the
resin thin film 81 attached to the supporting member 82 to
form the fine pattern.

PATENT LITERATURE

[0005] PTL 1: Japanese Patent Application Publication
No. 2013-124372

SUMMARY OF INVENTION

Technical Problem

[0006] As described above, when the resin film having the
opening pattern is used as a vapor deposition mask to
produce an organic EL display device, a pixel area may
increase or decrease depending on different pixels, or thick-
nesses of the deposited organic layers may be different. In
this way, when the laminating state of the organic layers
varies according to the pixels, there is a problem that display
quality of the display device may be decreased.
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[0007] 1In addition, even in the case of manufacturing the
optical element, this optical element requires a very fine
pattern of a nanometer level substantially equivalent to
wavelengths of light, but depending on cases, the fine
pattern may be not uniform and cannot obtain desired optical
characteristics.

[0008] The inventors of the present invention conducted
intensive studies and investigated the reasons of this prob-
lem. As a result, it is found that if the resin film and the
supporting member do not closely adhere to each other,
burrs may form on the periphery or uneven boundary
portions during the finely processing to form openings or
concaves-convexes in the resin film, or due to floating
resulted from peeling of the thin film, non-uniform deposi-
tion of the organic material or non-uniform of the fine
pattern is caused.

[0009] The present invention has been made to solve such
a problem, an object of the present invention is to provide a
method for producing a resin film having an opening pattern
as a vapor deposition mask used for producing an organic
EL display device, or a resin film having a fine pattern, such
as a diffraction grating, an anti-reflection film, or the like
which has a finer pattern than that of the vapor deposition
mask.

[0010] Another object of the present invention is to pro-
vide a method for producing an organic EL display device
using a vapor deposition mask formed by the resin film
having the fine pattern.

[0011] It is still another object of the present invention to
provide a base film which uses a resin material and can
correctly form a fine pattern of a vapor deposition mask or
an optical element.

[0012] A further object of the present invention is to
provide a resin film having a supporting member in which a
fine pattern is formed on a base film.

Solution to Problem

[0013] A method for producing a resin film having a fine
pattern according to the present invention, characterized in
that: applying a liquid resin material to a supporting member
to form a resin coating film; forming a baked resin film by
increasing a temperature of the resin coating film at which
the resin material cures and baking the resin coating film;
irradiating laser on the baked resin film attached to the
supporting member to form a desired pattern of the baked
resin film; and peeling the resin film from the supporting
member.

[0014] A method for producing an organic EL display
device according to the present invention, characterized in
that: forming opening pattern in a baked resin film by
irradiating with lasers to form a vapor deposition mask,
wherein the baked resin film is formed by applying a liquid
resin material to a supporting member and baking; aligning
the vapor deposition mask with and superimposing it on a
substrate on which a first electrode are formed, and vapor
depositing organic material on the substrate to form an
organic layer; and removing the vapor deposition mask to
form a second electrode.

[0015] A base film for forming a fine pattern by laser
processing according to the present invention includes: a
supporting member; a short-wavelength light absorbing
layer formed on a side of the supporting member, spreading
over an entire region of the fine pattern, and closely attached
to the supporting member; and a baked resin film, formed on
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a surface of the short-wavelength light absorbing layer
opposite to the supporting member, spreading over an entire
region of the fine pattern, and closely attached to the
short-wavelength light absorbing layer.

[0016] Herein, the short-wavelength light is specifically a
light having a wavelength of more than 300 nm and less than
400 nm, and primarily means light having a wavelength be
absorbed by the light-absorbing layer. Therefore, it may not
be a laser. In addition, it is not necessarily limited to this
wavelength, and it may be light that excessively absorbed by
the resin film without damage. In addition, “closely attach”
means that no gap portion is formed between the supporting
members or the like, for example, the gap portion is con-
sisted of air bubbles or the like having a width (length) of
more than 100 nm, preferably more than 10 nm. Herein, the
gap portion refers to a region where the supporting member
is not in contact with the baked resin film, and the gap
between the supporting member and the like, for example
has a gap of larger than 10 nm.

[0017] A resin film with a supporting member according to
the present invention includes: a supporting member; a
short-wavelength light absorbing layer formed on a side of
the supporting member; and a baked resin film formed on a
surface of the short-wavelength light absorbing layer oppo-
site to the supporting member, and forming an opening
pattern used for a vapor deposition mask or a concave-
convex pattern used for an optical element, spreading over
an entire region of the opening pattern or the concave-
convex pattern; the supporting member and the short-wave-
length light absorbing layer are closely adhered together ,
and the short-wavelength light absorbing layer and the
baked resin film are closely adhered together.

Advantageous Effects of Invention

[0018] The method for producing a resin film having a fine
pattern according to the present invention includes: applying
a liquid resin material to a surface of the supporting member
at least over the entire pattern formation region. Therefore,
the liquid resin material flows to lick the surface of the
supporting member and form a resin coating film closely
attached to the supporting member. By baking the resin
coating film, the baked resin film and the supporting member
are closely attached to each other through an interface layer
formed during the baking. Therefore, it would not occur that
air bubbles generated when a conventional resin film is
attached to the supporting member. Therefore, when the
opening pattern of the vapor deposition mask or the fine
pattern of the optical element is formed by irradiating laser
light from an upper surface side, the processing is performed
in a state of being closely attached to the supporting mem-
ber. As a result, no processing dust is generated or no
floating of the resin film (resin baking film) at ends of the
openings. When the resin film (baked resin film) is peeled
from the supporting member, if the peeling is performed by
irradiating with laser or the like of short-wavelength light, as
no excessive force is applied to the baked resin film, and the
resin film can be peeled without any deformation.

[0019] The method of manufacturing an organic EL dis-
play device according to the present invention includes: a
vapor deposition mask used for depositing an organic layer
is a vapor deposition mask using a resin film formed by
applying a liquid resin material onto a supporting member
and baking it. As an opening pattern of the vapor deposition
mask used for depositing the organic layer is formed by a

Feb. 7,2019

very precise constant pattern, no deformation or floating of
the ends of the openings is produced. As a result, when the
organic layer is deposited using the vapor deposition mask,
the organic layer of each pixel has an extremely accurate
size and the organic layer of each layer has a constant
laminated structure. Therefore, an organic EL display device
having a very good display quality is obtained.

[0020] The base film according to the present invention
includes: a baked resin film formed by a short-wavelength
light absorbing layer closely attached to the supporting
member. In other words, the resin baking film and the
short-wavelength light absorbing layer, and the short-wave-
length light absorbing layer and the supporting member are
closely attached to each other and are over the entire region
where the fine pattern is formed, and no air bubble is
introduced. Therefore, even ifthe laser beam is emitted from
a side of a surface of the baked resin film to perform fine
laser processing, the baked resin film is processed in a state
of closely attached to the supporting member by the short-
wavelength light absorbing layer. As a result, floating of the
baked resin film does not occur at the ends of the openings.
That s, if air bubbles exist between the baked resin film and
the supporting member, when the baked resin layer is cut by
the laser processing at the air bubble portion, the ends of the
openings of the baked resin layer will be in a state of floating
and bulging, and the floating portion will be torn off and
scattered as processing dust, but in the present invention, it
is processed in a state that the entire baked resin film is
closely attached to the supporting member. As a result, the
formed fine pattern also is very high precisely processed.
Therefore, the opening pattern of the vapor deposition mask
or the fine patterns of the optical elements such as diffraction
grating are also formed in a very precise pattern. In addition,
the resin film (baked resin film) can be easily separated from
the supporting member by irradiating with short-wavelength
light because the short-wavelength light absorbing layer is
formed at the interface between the resin film and the
supporting member.

[0021] As described above, the resin film having a sup-
porting member according to the present invention has a fine
pattern formed in an accurate size. Therefore, the resin film
that formed by peeling the baked resin film from the
supporting member can be used as a vapor deposition mask
or an optical element.

BRIEF DESCRIPTION OF DRAWINGS

[0022] FIG. 1 is a flowchart showing a producing method
of a resin film according to one embodiment of the present
invention.

[0023] FIG. 2 is a plan and cross-section view illustrating
an S1 step of the producing method of FIG. 1.

[0024] FIG. 3 is a plan and cross-section view illustrating
an S2 step of the producing method of FIG. 1.

[0025] FIG. 4 is a plan and cross-section view illustrating
an S3 step of the producing method of FIG. 1.

[0026] FIG. 5is a plan and cross-section view illustrating
an S4 step of the producing method of FIG. 1.

[0027] FIG. 6 is a plan and cross-section view illustrating
an S5 step of the producing method of FIG. 1.

[0028] FIG. 7 is a view showing one example of forming
a resin coating film of FIG. 2.

[0029] FIG. 8 is a view illustrating laminating an organic
layer; the organic layer is configured for producing an
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organic EL display device using a vapor deposition mask
made of a resin film formed in FIG. 6.

[0030] FIG. 9 is a view showing a state that the organic
layer is formed in each sub-pixel of RGB by a method of
FIG. 8.

[0031] FIG. 10 is a cross-sectional view of an example of
a diffraction grating formed by the resin film produced by
the method of FIG. 1.

[0032] FIG. 11 is a cross-sectional view of an example of
a moth-eye anti-reflection film formed by the resin film
produced by the method of FIG. 1.

[0033] FIG. 12 is a view illustrating a problem in attaching
a resin film to a supporting member in order to form a
laser-processed resin film.

[0034] FIG. 13 is a view illustrating a problem that occurs
when an opening is formed by laser processing in a state of
FIG. 12.

[0035] FIG. 14 is a view illustrating a problem in depos-
iting an organic material using a vapor deposition mask of
FIG. 13 (a).

[0036] FIG. 15 is a view showing a formation example of
the organic layer on a vapor deposition surface when the
organic material is vapor-deposited using the mask shown in
FIG. 13.

[0037] FIG. 16 is a view illustrating an example of form-
ing a vapor deposition mask using a conventional resin film.
[0038] FIG. 17 is a view illustrating an example of form-
ing a vapor deposition mask using a conventional resin film.

DESCRIPTION OF EMBODIMENTS

[0039] Next, a method for producing a resin film having a
fine pattern according to the present invention, a base film
for forming the resin film and for forming a fine pattern
formed by laser processing, and a resin film having a
supporting member will be described with reference to FIG.
1. FIG. 1 is a flowchart showing a method for producing a
resin film according to an embodiment of the present inven-
tion, and FIG. 2 through FIG. 6 illustrates plan and cross
section views in each step thereof, respectively.

[0040] As shown in FIG. 1 and FIG. 2 through FIG. 6, a
method for producing a resin film 1 having a fine pattern
according to a present embodiment includes coating a liquid
resin material 11a (see FIG. 7) to a supporting member 2 to
form a resin coating film 11 (S1, FIG. 2). The resin coating
film 11 is baked by increasing a temperature of the resin
coating film 11 to a curing temperature of the resin material
11a to form a baked resin film 12 (82, FIG. 3). In this
situation, a thickness of the baked resin film 12 is thinner
than a thickness of the resin coating film 11. Moreover,
during the baking, a short-wavelength light absorbing layer
13 is formed at an interface between the baked resin film 12
and the supporting member 2. Thus, a base film 1a according
to one embodiment of the present invention is formed. Then,
laser is irradiated to the base film 1« in which the baked resin
film 12 attached to the supporting member 2, forming a resin
film 15 having a desired fine pattern 3a and a supporting
member (83, FIG. 4). Thereafter, the baked resin film 12
(resin film 1) having the fine pattern 3 formed is peeled from
the supporting member 2 to obtain a resin film 1 having a
fine pattern (S5, FIG. 6). Moreover, in S4 of FIG. 1 and FIG.
5, a frame 4 is attached to a peripheral portion of the baked
resin film 12 having the fine pattern 3. The frame 4 is
configured to facilitate separating the resin film 1 from the
supporting member 2, and is not necessarily required. In
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addition, step (S4, FIG. 5) of assembling the frame 4 is not
limited in an order of S2—+S3—S84 as shown in FIG. 1, but
can be performed after formation of the baked resin film 12
(52), as an order of S2—-S4-—S3.

[0041] As shown in FIG. 3, the base film 1a of the present
embodiment for forming a fine pattern by laser processing,
is formed with the supporting member 2 and the short-
wavelength light absorbing layer 13, wherein the short-
wavelength light absorbing layer 13 is formed on a side of
the supporting member 2 over a entire region of the fine
pattern 3 (see FIG. 4) and is closely attached to the sup-
porting member 2. Then, the baked resin film 12 is formed
and closely attached to the short-wavelength light absorbing
layer 13 on a surface of the short-wavelength light absorbing
layer 13 opposite to the supporting member 2 and over the
entire region where the fine pattern 3 (see FIG. 4) is formed.
[0042] In addition, as shown in FIG. 4, the resin film 15
having a supporting member according to the present
embodiment includes the supporting member 2, the short-
wavelength light absorbing layer 13 formed on a surface of
the supporting member 2, and the baked resin film 12 (resin
film 1) formed on a surface of the short-wavelength light
absorbing layer 13 opposite to the supporting member 2,
wherein the baked resin film 12 forms the fine pattern 3 that
can be an opening pattern for a vapor deposition mask or a
concavo-convex pattern for an optical element. Thereafter,
the short-wavelength light absorbing layer 13 and the sup-
porting member 2 are closely attached to each other over the
entire region where the fine pattern 3 is formed, and the
short-wavelength light absorbing layer 13 and the baked
resin film 12 (resin film 1) are closely attached to each other.
[0043] That is, the present invention, has the following
characteristics: the supporting member 2 is coated with the
resin material 11a and baked so as to form the resin baked
film 12 closely attached to the supporting member 2, and
micro-fabrication is performed by laser in this state. The
reason for this configuration will be described below.
[0044] For example, a vapor deposition mask for produc-
ing an organic EL display device, as shown in FIG. 16 and
FIG. 17, when a resin film 81 is attached to a supporting
member 82 and an opening pattern 85 is formed in the resin
film 81 through a mask 83 by laser processing, there is a
problem that the display quality of the organic EL display
device is degraded. In addition, the optical element such as
a diffraction grating made from such a resin film 81 may
have a problem that a beautiful diffraction image cannot be
obtained. For this reason, the inventors of the present
invention have conducted intensive studies and investigated,
and a result is found that the reason is that when the fine
pattern is formed by the laser processing, ends of the
openings are floated or the processing dust is attached to the
ends of the openings. As a result of further investigation and
investigation of the result, it was found that, as shown in
FIG. 12, when attaching the resin film 81 to the supporting
member 82, even if a liquid such as alcohol is applied for
attachment, air bubbles 84 are introduced, the air bubbles 84
have a length of several micrometers to tens of micrometers
or submicron (hundreds of nm) or less cannot be distin-
guished under the microscope. These air bubbles 84 are a
cause of burrs or processing dust.

[0045] That is, as shown in FIG. 13, when the pattern of
the opening 85 is formed in the portion of the air bubble 84
(A indicates the width (about 60 pm) of the opening 85) even
if the air bubble 84 has the length of about several um or less,
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the portion of the air bubble 84 may be cut off. As a result,
as shown in FIG. 13 (a), the resin film 81 after the patterning
is formed, forms with a bulge portion (floating portions) 81a
protrude on the portion of the air bubble 84, alternatively as
shown in FIG. 13 (), The processing dust 86 enters into an
inner side of the bulge portions 81a and is integrated with
the resin film 81 to reduce the size of the openings 85.
Although not shown in the figure, there is a case that
drooping of the floating portions due to the air bubbles
causes the openings to become small. As described above,
the size of such air bubble 84, which is usually several
hundred nanometers or less, is often overlooked. However,
the inventors of the present invention conducted extensive
studies to find that the introduction of these tiny air bubbles
84 is the cause of bad influence.

[0046] Reason for decline of the display quality of the
organic EL display device when the bulge portion 81a is
formed on the resin film 81 or the processing dust 86 adheres
to the resin film 81 is explained. As shown vapor-depositing
of the organic material in FIG. 14, the vapor deposition mask
80 formed by the resin film 81 is fixed to a device substrate
91 such as a substrate of the organic EL display device,
organic material which is a vapor deposition material is
evaporated from the crucible 92 used for vapor deposition,
the organic material (only arrows) is laminated on the device
substrate 91 exposed from the opening 85 of the vapor
deposition mask 80. At this time, when the bulge portions
81a are formed at ends of the openings 85, the organic layer
cannot be deposited exactly. In other words, even if the
crucible 92 serving as a deposition source may be a point
source, a line source, a surface source, and the like, however,
in the case of a point source or a line source, the device
substrate 91 and the deposition source (the crucible 92) are
relatively moving while proceeding the vapor-deposition .
This case is a part of an example in which the line source is
schematically shown in (a) and (b) of FIG. 14. When the
bulge portions 81a are formed at the ends of the openings 85
of the deposition mask 80, the organic material P also sneaks
into a lower side of the bulge portions 81a (only indicated
by an arrow). In addition, as shown in FIG. 14 (b), there is
a case that a portion of the organic material Q (indicated by
arrows) of the organic material that should laminated on the
device substrate 91 is blocked by the bulge portion 81a and
cannot reach the device substrate 91.

[0047] In this manner, when the bulge portions 81a are
present, the pixels of the device substrate 91 after vapor
deposition of the organic material become larger than a
desired pixel region 94 (indicated by a double dot dash line)
as shown in FIG. 15 (a), or become a pixel 93 lacking a part
of the pixel as shown in FIG. 15 (b), or a portion where a
thickness of the deposited organic layer is less than a desired
thickness, though not shown. The state shown in FIG. 15 (b)
may occur, for example, in the case of processing dust 86
attached on the vapor deposition mask 80 having the resin
film 81 as shown in FIG. 13 (b).

[0048] Based on these findings, the inventors of the pres-
ent invention conducted intensive studies in order to closely
attach a resin film that forms a resin film having a fine
pattern such as a vapor deposition mask to a supporting
member. As a result, it was found that by coating the liquid
resin material 11a (see F1G. 7) onto the supporting member
2 and further baked, due to no air bubble, the resin film 1
(baked resin film 12) closely attached to the supporting
member 2 was obtained. By applying the liquid resin mate-
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rial 11a in such way, the resin material 11a is applied in a
manner of flowing on the supporting member 2. Therefore,
air bubbles are hardly to be introduced. For example, even
if air bubbles are introduced, the resin coating film 11 has a
thickness of more than about 3 pm and less than about 10
which is very thin, so that the air bubbles easily escape from
the upper side of the resin coating film 11. In particular, in
the subsequent baking step, time is prolonged by a relatively
low temperature in an initial stage of baking, thus, for
example, even if air bubbles are contained in the baking step,
when the applied resin material 11a has fluidity, the tem-
perature of the air bubbles is increased and the air bubbles
escape from the surface side. Therefore, there is almost no
air bubble between the resin coating film 11 formed by
coating and the supporting member 2, thereby forming the
resin coating film 11 (see FIG. 2) closely attached to the
supporting member 2. In addition, region necessary to be
closely adhered is where the fine pattern is formed in the
coating film, and regions other than this region may not
adhere closely. The method for producing the resin film 1
having a fine pattern according to the present invention,
which is based on the findings of the inventors of the present
invention as described above, will be described in more
detail by way of specific examples.

[0049] First, as shown in FIG. 2, the resin coating film 11
is formed by coating a liquid resin material on the supporting
member 2 (S1 in FIG. 1). Coating of the resin material may
use any method able to control thickness of the film. For
example, as shown in FIG. 7, coating is performed using a
slit coating method. That is, the resin material 11a is
supplied to a slit die 5 and at a same time the resin material
11a is disgorged from a tip end of the slit die 5 in the form
of stripes, meanwhile the slit die 5 is sequentially moved.
Bven if disgorging amount of the resin material 11a is not
completely uniform, it becomes a flat surface having a
uniform surface after several minutes. Then, as described
above, there is no air bubble of 100 nm or more between the
supporting member 2 and the resin coating film 11, and the
resin coating film 11 closely attached to the supporting
member 2 is at least formed over the entire fine pattern
forming region. In addition, even if the resin material 11a
may be coated not by slit coating method, but by any other
method such as spin coating. Although the spin coating is
unsuitable for material efficiency in the case of forming a
large resin film, the resin coating film 11 that is closely
attached to the supporting member 2 and has a flat surface
can be obtained.

[0050] The resin material 11a is a material that can be
baked, and may be a laser material that absorbs laser-
processed. However, when the resin film 1 is used as a vapor
deposition mask, as described above, it is preferable that the
substrate on which the vapor deposition mask is placed is
made of a material that having a linear expansion coefficient
close to a linear expansion coeflicient of the supporting
member 2 on which the resin coating film 11 is formed.
Since a glass plate is generally used as a substrate of an
organic EL display device, polyimide is preferable from this
viewpoint. Polyimide is a general term of polymer resins
including imide polymerization, and imidization reaction is
promoted by heating and baking polyamic acid (liquid at
normal temperature) as a precursor to obtain a film-like
polyimide amine. In addition, since the linear expansion
coeflicient can be adjusted by the baking conditions, the
linear expansion coefficient of the substrate or the support-
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ing member 2 of the organic EL display device is easily
matched. Although the general linear expansion coefficient
of polyimide is more than 20 ppm/° C. and less than 60
ppm/° C., which can approximate to 4 ppm/° C. of the
glass’s linear expansion coefficient depending on baking
conditions. For example, the rate of linear expansion coef-
ficient can be reduced by a higher-temperature and longer-
time baking. Other substrates such as a resin film may be
used as the device’s substrate instead of the glass plate, and
a resin material that matches the linear expansion coeflicient
of the substrate may be selected. In addition to the polyim-
ide, for example, a transparent polyimide, PEN, PET, COP,
COC, PC, or the like may be used.

[0051] The supporting member 2, which is a substrate
configured for coating a resin material and baking, is formed
of a material that has no unnecessary concave-convex on its
surface and is resistant to the baking temperature. The no
unnecessary concave-convex means that for example when
a mask such as a vapor deposition mask is formed, there is
no other concave-convex other than predetermined concave-
convexes. When the resin film 1 is used as a vapor deposi-
tion mask, the supporting member 2 is preferably made of a
material that has a small difference in linear expansion
coeflicient with respect to a substrate using the vapor depo-
sition mask (for example, a substrate of an organic EL
display device).

[0052] That is, when a resin film made of resin material is
used as a vapor deposition mask for an organic layer of an
organic EL display device, as the vapor deposition mask is
fixed on a substrate on which an organic layer is formed,
when there is a large difference between the linear expansion
coeflicients of the vapor deposition mask and the substrate,
the vapor deposition region intended to be the substrate’s
pixel may deviate from the opening position of the deposi-
tion mask. For example, the size of one side of the display
panel is 100 cm, the size of one side of the opening
(sub-pixel of each color in the organic layer to be deposited)
is 60 and when an allowable value of the positional deviation
1s 9 um (15% of 60 um), then a temperature increasing by
3° C. (the temperature increase during vapor deposition)
may allow 9

[0053] Although size of the sub-pixel is one example
when the size of one side of the display panel is 100 cm, one
side of a display panel generally changes proportionally with
one side of a sub-pixel, if they have a same resolution. For
example, if a display panel of 50 cm attempts to have a same
resolution (the resolution is 5.6 k in the example), the length
of one side of the sub-pixel is 30 pum. Therefore, the
allowable value of the position deviation is 4.5 um (15%)
allowed by a length of 50 cm. That is, since the linear
expansion coeflicient of 4.5 pm/50 cm at 3° C. is allowed,
the linear expansion coeflicient is 3 ppm/° C., which holds
true even for display devices of any size.

[0054] Therefore, a difference between the linear expan-
sion coeflicient of the vapor deposition mask and the linear
expansion coeflicient of the substrate using the mask needs
to be less than 3 ppm/° C. On the other hand, when a
difference between the linear expansion coeflicient of the
resin film 1 made of the resin material and the linear
expansion coeflicient of the supporting member 2 is great,
the resin film 1 having a fine pattern formed by laser
processing is peeled from the supporting member 2 at room
temperature, the resin film 1 is easily curled under influence
of thermal stress. The temperature for baking the resin
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coating film 11 is relatively high to be more than 400° C. and
less than 500° C., and the difference in sizes after actual
expansion is large. However, since the formation of the fine
pattern by laser processing is performed at room tempera-
ture, there would be no problem of pattern position obvia-
tion. However, when a laser beam having a very small pulse
width is irradiated for femtoseconds during laser processing,
the resin film’s expansion under local heating rarely causes
any problem. However, in the case of a laser with a pulse
width for a normal pec, several degrees celsius temperature
may increase. Therefore, a difference between the linear
expansion coeflicients of the resin film 1 and the supporting
member 2 is also preferably less than about 3 ppm/T. That
is, a difference between the linear expansion coeflicient of
the substrate used as a vapor deposition mask and the linear
expansion coefficient of the supporting member 2 is con-
sidered to be +3 ppm/° C., preferably less than 6 ppm/® C.,
and more preferably less than 3 ppm/T.

[0055] Glass is typically used as the supporting member 2.
The reason for this is that the resin-resistant film 1 has a
baking temperature of more than 400° C. and less than 500°
C., and glass is often used as a substrate of an organic EL
display device for a vapor deposition mask. However, it is
not limited to glass, sapphire and GaN-based semiconductor,
or the like may also be used.

[0056] Next, as shown in FIG. 3, the baked resin film 12
is formed by increasing the temperature of the resin coating
film 11 to a curing temperature of the resin material 11q, for
example, by baking the resin coating film 11 and increasing
the temperature to 450° C. (S2 of FIG. 1). At the time of
baking, a short-wavelength light absorbing layer 13 is
formed at an interface between the baked film 12 and the
supporting member 2. As the resin coating film 11 contacts
with the supporting member 2 made of a material different
from the resin material, the short-wavelength light absorbing
layer 13 is formed by modification of the contact surface of
the resin material 11a. As a result, it becomes easier to
absorb short-wavelength lights (such as ultraviolet lights)
than the resin material 11a. The thickness is in a range of §
nm to 100 nm. In order to form such a layer that absorbs
short-wavelength light particularly easily, it is preferable to
first coat the supporting meniber 2 with an extremely thin
surface-modifying agent (such as silane coupling agent or
the like) layer to improve surface adhesion, and then to form
aresin coating film 11 before the baking. By baking, the base
film 1a having the baked resin film 12 closely attached to the
supporting member 2 and produced by micro-fabrication is
obtained. In addition, although it is impossible in the present
invention, if the resin coating film 11 is floated on the
supporting member 12 and the short wavelength light
absorbing layer 13 is not formed in the floating portion, a
gap portion is formed between the baked resin layer 12 and
the supporting member 12.

[0057] The baking is carried out, for example, by heating
the whole in an oven without independently heating the
supporting member 2. However, it is also possible to heat
from the inner side of the supporting member 2. The
temperature distribution during the heating can be changed
according to the purpose.

[0058] First, as described above, when the resin coating
film 11 is baked, it is necessary to surely prevent any air
bubble from being introduced. As described above, since the
resin coating film 11 is formed by coating the liquid resin
material 11q, the air bubbles are rarely introduced. However,
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the air bubbles may be introduced when the liquid resin
material 11a is applied to the supporting member 2. There-
fore, initial stage of baking is preferably maintained at a
temperature of less than 100° C. for more than about 10
minutes and less than 60 minutes. Heating at a low tem-
perature for a long period is preferable to release the air
bubbles introduced into the resin coating film 11 from a
surface of the resin coating film 11. Curing would not occur
if it is less than 100° C., but fluidity would be increased; as
the air bubbles introduced may also expand, and the air
bubbles easily escape from the surface of the resin coating
film 11 having a thickness of less than about 10 pm. In
addition, due to the baking, it is not limited to an overall
uniformly increasing of the temperature. From this point of
view, it is preferable that the temperature of the resin coating
film 11 be easily uniformized by making sure that the initial
stage of increasing of the temperature last sufficient time.

[0059] Second, in the case of using polyimide as the resin
material 1la, as described above, the linear expansion
coeflicient varies according to the baking conditions. There-
fore, as described above, the baking conditions can be baked
under a condition that closes to the linear expansion coef-
ficient of the substrate of the device or the supporting
member 2. For example, although baking is performed at
about 450° C. in the case of polyimide, the temperature is
further increased to about 500° C., and when it is kept for
more than about 10 minutes and less than about 60 minutes,
the linear expansion coefficient can be reduced. In addition,
after baking at 450° C., the linear expansion coefficient can
be reduced by further maintaining the temperature for 30
minutes or longer. Conversely, when the temperature is
increased by a large step (a step of the temperature is
increased dramatically and maintained for a long period), the
linear expansion coefficient can be increased. From these
points of view, baking of the resin coating film 11 is
preferably performed by gradually increasing the tempera-
ture step-by-step by more than 10° C. and less than 200° C.
every 5 minutes or more and 120 minutes or less, and then
it is increased to the baking temperature. The range can be
further determined according to the characteristics of the
target resin film, the resin material, and the like.

[0060] Next, as shown in FIG. 4, a desired baked pattern
3 is defined in the baked resin film 12 by irradiating lasers
onto the baked resin film 12 attached to the supporting
member 2, thus a resin film 15 (S3) having a supporting
member is formed.

[0061] The irradiation of the laser is performed in a same
manner as the conventional method. That is, as shown in
FIG. 17, lasers are irradiated by passing through the mask 83
formed of a metal plate or the like in which a desired pattern
is formed and the optical lens 88. The lens 88 is not
necessarily required, but is effective in obtaining the irra-
diation energy density of the processing surface. In this case,
the lens 88 is disposed downstream along traveling direction
of the lasers compared with the mask 83 and condenses the
lasers. For example, in the case of using the lens 88 of 10
times, the energy density becomes 100 times, but the transfer
pattern of the mask 83 becomes a one-tenth scale. By the
laser irradiation, a portion of the baked resin film 12 is
burned by the laser light passing through the opening of the
mask. As a result, in accordance with the opening pattern of
the mask irradiated with the lasers, fine patterns that are the
same as or smaller than the opening pattern are formed on
the baked resin film 12. Thereby, the resin film 15 with a
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supporting member that containing the baked resin film 12
having a fine pattern and closely attached to the supporting
member 2 can be obtained.

[0062] Although the laser irradiation conditions differ
depending on material and thickness of the processed baked
resin film 12, and size and shape of the processed fine pattern
3. The laser pulse frequency is generally more than 1 Hz and
less than 60 Hz, a pulse width of more than 1 nanosecond
(nsec) and less than 15 nanoseconds, and the laser energy
density is more than 0.01 J/m? and less than 1 J/em? on an
irradiation surface of every pulse.

[0063] In order to form a vapor deposition mask for
vapor-depositing an organic layer of an organic EL display
device, for example, the baked resin film 12 made of
polyimide and having a thickness of 5 pum is irradiated by
lasers having a wavelength of 355 nm (triple frequency of
YAG laser), a pulse frequency of 60 Hz, a pulse width of 7
nsec, a laser energy density in the irradiation surface is 0.36
J/m* per pulse, and an emission number (a number of
irradiation pulses) of 100, to define the openings each having
a side length of 60 pm, the openings are arranged in a matrix
at an interval of 60 pm.

[0064] However, the irritation laser is not limited to YAG
laser and can be the laser that can be absorbed by the resin
material, Thus, other lasers, such as an excimer laser and
CO, laser, may also be used. Of course, when the laser
source changes or the resin material changes, it goes without
saying that the irradiation conditions also change. In the
examples described above, although an irradiation was per-
formed with an emission number of 100 in order to form the
opening pattern, openings are defined in the polyimide film
having a thickness of 5 pm with an emission number of
approximately 50. Therefore, when grooves are defined in a
diffraction grating or the like to be described later, the
irradiation conditions are adjusted so that a beautiful groove
having a predetermined depth is formed by a less and weaker
output power.

[0065] Next, as shown in FIG. 5, the frame 4 is attached
to a periphery of the baked resin film 12 defining the fine
pattern 3 (S4). After the baked resin film 12 is peeled from
the supporting member 2 to form the resin film 1, the
attachment of the frame 4 is performed in order to make a
resin film 1 to be easily processed without damage. In a
conventional manufacturing method, since it is necessary to
introduce tension to the film while attaching to the frame, the
frame needs to be so rigid that a metal plate having a
thickness of more than 25 mm and less than 50 mm is used.
This is called an extending step. However, in the embodi-
ment of the present invention, since the frame is attached to
the baked resin film 12 combined with the supporting
member 2, the extending step can be omitted. As a result, the
frame 4 is not essential or may not be provided. Therefore,
the frame 4 may have a certain degree of mechanical
strength, for example, a metal plate, a plastic plate, or the
like having a thickness of more than 1 mm and less than 20
mm may be used.

[0066] Thereafter, as shown in FIG. 6, the baked resin film
12 is peeled from the supporting member 2 to obtain the
resin film 1 having the fine pattern (S5). Peeling the baked
resin film 12 from the supporting member 2 is performed by
further deteriorating the short-wavelength light absorbing
layer 13 caused by the laser irradiation. That is, the laser
irradiation at the time of forming the openings of the fine
pattern is performed only by irradiating the opening-forming
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portion with laser light, and the short-wavelength light
absorbing layer 13 in this portion would disappear. How-
ever, in this step, irradiation is performed on the whole.
Therefore, a weak laser that does not deteriorate the baked
resin film 12 is irradiated. From this point of view, it is also
possible to use no laser but use a xenon lamp, a high-
pressure mercury lamp, an ultraviolet LED, or the like as a
light source for emitting light having a short wavelength.
[0067] By irradiating the short-wavelength light on the
whole in this way, there is no change in the baked resin film
12; and the short-wavelength light absorbing layer 13 is
further deteriorated to lose a bonding force between the
supporting member 2 and the baked resin film 12, and is
easily separated from the supporting member 2. Therefore,
a cockamamie method, such as a conventional immersion
into oil for separation, is not used. In additional, no unfa-
vorable moisture is attached to the organic layer, and the
baked resin film 12 can be peeled from the supporting
member 2 without damaging the fine pattern.

[0068] As described above, the resin film 1 having the fine
pattern is micro-fabricated while the baked resin film 12 is
closely attached to the supporting member 2. Therefore, in
the case of forming the openings of the fine pattern, no
opening is formed in the air bubble portion. In addition,
there is no floating or bulging portion at end of the openings.
Therefore, the processing dust will not enter; the fine pat-
terns will not deform and produce any burrs. As a result, in
the case of forming an organic EL display device by depos-
iting an organic layer using the vapor deposition mask
having the resin film produced as described above, there is
no difference between the pixels and the organic EL display
device having very good display quality is obtained. In
addition, in the case of optical elements such as diffraction
grating, very high-performance optical elements are also
obtained.

[0069] Next, A method for producing an organic EL
display device using such a vapor deposition mask consisted
of the resin film produced in this manner will be described.
Since the producing method other than producing of the
vapor deposition mask is performed by a well-known
method, only the deposition method of the organic layer
using a vapor deposition mask is described.

[0070] The method for producing the organic EL display
device of the present invention includes defining the open-
ings pattern 3 (See FIG. 4) in the baked resin film 12 by laser
irradiating in order to form the vapor deposition mask 10,
the baked resin film 12 is formed by applying the liquid resin
11a onto the supporting member 2 (see FIG. 7) and baking.
Then, as shown in FIG. 8 and FIG. 9, the vapor deposition
mask 10 having the openings 10a is aligned with and
superimposed on the substrate 51 on which the TFTs or the
like (not shown) and the first electrodes 52 are formed, and
then the organic material 54 is vapor deposited on a substrate
(a first electrode 52) to form the organic layer 55. After the
organic layer 55 of each sub-pixel is formed, a second
electrode 56 is formed after removing the vapor deposition
mask 10, thus the organic layer 55 of the organic EL display
device is formed. Details may be further described by
specific examples.

[0071] Although not illustrated in figures, the substrate 51
includes, for example, switching elements such as TFTs or
the like corresponding to RGB sub-pixels of each pixel on
such as a glass plate or the like, first electrodes (for example
anodes) coupled to the switching elements on a planarized
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film, and a combination of metal (such as Ag or APC) films
and ITO film. Insulating bank 53 made of Si0, or the like for
shielding the sub-pixels is formed between the sub-pixels.
The vapor deposition mask 10 is aligned with and fixed to
the insulating bank 53 of the substrate 51. In addition, the
opening 10a of the vapor deposition mask 10 is formed to be
smaller than an interval of surface of the insulating bank 53.
The sidewall of the insulating bank 53 deposits as little
organic material as possible, thereby preventing the light-
emitting efficiency from deteriorating.

[0072] In this state, the organic material 54 is vapor
deposited in an deposition apparatus, and the organic mate-
rial 54 is deposited only on the openings of the vapor
deposition mask 10, and an organic layer 55 is formed on the
first electrodes 52 of the desired sub-pixels. As described
above, since the opening 10a of the vapor deposition mask
10 is formed to be smaller than the interval of the surface of
the insulating bank 53, it becomes hard to deposit the
organic material 54 on the side wall of the insulating bank
53. As a result, as shown in FIG. 8 and FIG. 9, the organic
layer 55 is deposited almost only on the first electrodes 52.
The vapor deposition masks are sequentially used, and the
vapor deposition step is performed on each of the sub-pixels.
As will be described later, there is also a case of using a
vapor deposition mask that can vapor-deposit a same mate-
rial onto a plurality of sub-pixels at a same time.

[0073] InFIG. 8 and FIG. 9, although the organic layer 55
is simply represented as a single layer, in practice, the
organic layer 55 is consisted of a multilayer laminated film
made of different materials. For example, the layer contact-
ing with the anode 52 may be provided with a hole injecting
layer made of a material having a good ionization energy
integration for improving hole injectability. A hole trans-
porting layer is on the hole injecting layer and is made of for
example an amine material, the hole transporting layer is
capable of enhancing the stable transport of holes and
limiting the electrons (energy barrier) of the light-emitting
layer. Further, a light-emitting layer is formed thereon and is
selected according to the emission wavelength, for example
the light-emitting layer is made of Alg, doped with red or
green organic fluorescent material with respect to the red
color and the green color. In addition, as a blue-color system
material, a DSA-based organic material is used. An electron
transporting layer made of Alq, or the like is further formed
on the light-emitting layer, the electron transporting layer is
capable of improving the electron injectability and stabiliz-
ing the transporting of electrons. The organic layer 55 is
formed by respectively depositing the respective layers to
tens of mm. In addition, an electron injection layer made of
such as LiF or Liq may be provided between the organic
layer and the metal electrode to improve electron injection
properties.

[0074] The light-emitting layer includes the organic layers
of a material corresponding to the respective colors of RGB
deposited at the organic layer 55. In addition, the hole
transporting layer, the electron transporting layer, and the
like are preferably made of a material suitable for the light
emitting layer, respectively, if the light emitting perfor-
mance is important. However, considering cost of materials,
there are cases that two or three RGB colors are jointly
deposited with a same material. When a same material is
deposited in sub-pixels of more than two colors, a vapor
deposition mask in which openings are defined in common
sub-pixels is formed. When the vapor deposition layer
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differs from each sub-pixel, for example, each vapor depo-
sition mask 10 can be used to continuously vapor-deposit in
the R sub-pixels, and in the case of vapor-depositing a same
organic layer in the RGB sub-pixels, the organic layers of
the sub-pixel are vapor-deposited to a lower side of the same
organic layer, and vapor depositing of the organic layer of all
pixels is completed at a same time at the same organic layer
by using a vapor deposition mask having an opening formed
in RGB sub-pixels.

[0075] Then, after all of the organic layers 55 and the
electron injecting layers (such as LiF layer) are formed, the
vapor deposition mask 10 is removed, and the second
electrode (for example cathode) 56 is entirely formed. The
example shown in FIG. 8 is a top emission type, and since
the second electrode 56 emits light from an upper side, the
second electrode 56 is made of a light-transmitting material
and is made of, for example, a thin film of Mg—Ag eutectic
film. Other can use Al or the like. In the case of a bottom
emission type that emits light from a side of the substrate 51,
the first electrode 52 is made of ITO, In,O,,, or the like. The
second electrode may be made of a metal having a small
work function, such as Mg, K, Li, Al, or the like. A
protecting film 57 made of, for example Si;N,, is formed on
a surface of the second electrode 56. In addition, the whole
is sealed with a sealing layer made of glass, a resin film, or
the like (not shown), and the organic layer 55 cannot to
absorb water. Alternatively, the organic layer may be made
as common as possible, and a color filter may be provided
on a surface of the organic layer.

[0076] FIG. 10 and FIG. 11 show an example in which the
resin film 1 is formed as an optical element such as a
diffraction grating 61 or a moth-eye anti-reflection film 62.
That is, FIG. 10 is a cross-sectional view showing the
diffraction grating. The width ¢ of a protrusion and a
distance d between two protrusions are both more than 0.3
um and less than 1 pm. When the depth e is more than 100
nm and less than 500 nm, as very fine pattern to a degree of
light wavelength is required, when the resin film 1 only has
a few unnecessary concaves-convexes, thus the fine pattern
cannot accurately formed. This is because; a problem may
arise even though air bubbles are smaller than those in the
case of the vapor deposition mask. However, as described
above, the resin film 1 of the present invention is micro-
fabricated in a state of being closely attached to the sup-
porting member, and an accurate diffraction grating without
missing parts can be obtained. Therefore, a clear diffraction
image can be obtained.

[0077] In addition, an example shown in FIG. 11 is an
example of a moth-eye anti-reflection film. For example, in
this example, very fine concaves-convexes having a width
(bottom diameter) f of more than 50 nm and less than 200
nm, a distance g of more than 50 nm and less than 300 nm,
and a height of more than 200 nm and less than 3000 nm are
formed, but a precise fine structure can be formed as with the
diffraction grating. In addition, although the top end of the
convex portion in the drawing is drawn as a sharp shape, it
may have a circular shape. In order to form such concaves-
convexes by laser irradiation, for example, a mask can be
obtained by a mask having a gradually varying transmittance
that a large transmittance of laser light in the central portion
of the concave portion and transmittance decreasing toward
peripheral thereof.
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REFERENCE SIGNS LIST

[0078] 1 resin film

[0079] 1a base film

[0080] 15 resin film 15 having a supporting member
[0081] 2 supporting member
[0082] 3 fine patterns

[0083] 4 frame

[0084] 5 slit die

[0085] 10 vapor deposition mask
[0086] 11 resin coating film
[0087] 1la resin material

[0088] 12 baked resin film
[0089] 13 short-wavelength light absorbing layer
[0090] 51 substrate

[0091] 52 first electrode

[0092] 53 insulating bank

[0093] 54 organic material
[0094] 55 organic layer

[0095] 56 second electrode
[0096] 57 protecting film

[0097] 61 diffraction grating
[0098] 62 anti-reflection film

1. A method for producing a resin film having a fine
pattern, comprising:

applying a liquid resin material to a supporting member to

form a resin coating film;
forming a baked resin film by increasing a temperature of
the resin coating film to a curing temperature of the
resin material and baking the resin coating film;

processing the baked resin film attached to the supporting
member by irradiating with laser, to form a desired
pattern in the baked resin film; and

peeling the baked resin film from the supporting member.

2. The method of claim 1, wherein baking the resin
coating film accompanies with adjusting at least one of a
coating thickness of the resin material, a temperature of the
baking, a time of the baking, and a distribution of baking
temperature and baking time, to make a difference between
a linear expansion coefficient of the resin film formed by
baking and a linear expansion coefficient of the supporting
member or a substrate laminated with the resin film formed
by fine pattern processing is less than 3 ppm/® C.

3. The method of claim 1, wherein the supporting member
is selected to make a difference between a linear expansion
coeflicient of the supporting member and a linear expansion
coefficient of a substrate laminated with the resin film
formed by fine pattern processing is less than 6 ppm/° C.

4. The method of claim 1, wherein baking of the resin
coating film is performed by gradually increasing the tem-
perature step-by-step by more than 10° C. and less than 200°
C. every 5 minutes or more and 120 minutes or less to a
baking temperature.

5. The method of claim 1, wherein the processing by
irradiating with laser is performed to form a fine pattern of
an optical element having the fine pattern.

6. The method of claim 3, wherein the processing by
irradiating with lasers is performed to form a vapor depo-
sition mask configured for depositing organic material for
each pixel on a substrate.

7. The method of claim 5, wherein the laser is a pulsed
laser having a frequency of more than 1 Hz and less than 60
Hz, a pulse width of more than 1 nanosecond (nsec) and less



US 2019/0044069 A1

than 15 nanoseconds, and a laser energy density is more than
0.01 J/m? and less than 1 J/cm? on an irradiation surface of
every pulse.

8. The method of claim 1, wherein a frame is formed on
a peripheral portion of the baked resin film prior to peeling
the baked resin film from the supporting member.

9. The method of claim 1, wherein when peeling the resin
film from the supporting member, a short-wavelength light
focused on focal point is irradiated to an interface between
the resin film and the supporting member to weaken close
adhesion between the resin film and the supporting member
and to peel.

10. A method for producing an organic EL display device,
which is a method of depositing an organic layer on a
substrate to produce the organic EL display device, the
method comprising:

forming opening pattern in a baked resin film by irradi-

ating with lasers to form a vapor deposition mask,
wherein the baked resin film is formed by applying a
liquid resin material to a supporting member and bak-
ing;

aligning the vapor deposition mask with and superimpos-

ing it on a substrate on which a first electrode are
formed, and vapor depositing organic material on the
substrate to form an organic layer; and

removing the vapor deposition mask to form a second
electrode.
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11. A base film for forming a fine pattern, which is a base
film for forming the fine pattern that is formed by laser
processing, the base film comprising:

a supporting member;

a short-wavelength light absorbing layer formed on a side
of the supporting member, spreading over a whole
region of the fine pattern, and closely attached to the
supporting member; and

a baked resin film formed on an opposite side of the
short-wavelength light absorbing layer comparing to
the supporting member, the baked resin film spreading
over a whole region of the fine pattern and closely
attached to the supporting member.

12. A resin film with a supporting member comprising:

a supporting member;

a short-wavelength light absorbing layer formed on a side
of the supporting member; and

a baked resin film formed on a surface of the short-
wavelength light absorbing layer opposite to the sup-
porting member, the baked resin film forming an open-
ing pattern used for a vapor deposition mask or a
concave-convex pattern used for an optical element, the
baked resin film spreading over an entire region of the
opening pattern or the concave-convex pattern; the
supporting member and the short-wavelength light
absorbing layer are closely adhered together, and the
short-wavelength light absorbing layer and the baked
resin film are closely adhered together.
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