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Provided are a bottom protection film for an

OLED panel, and more particularly, to a bottom protec-
tion film for an OLED panel, which has excellent align-
ment process workability and excellent adhesion to an
OLED panel, and is capable of preventing static electric-
ity through an antistatic treatment and preventing an elec-
trical short circuit at the same time, and an organic
light-emitting display device including the bottom protec-
tion film for an OLED panel.
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Description
TECHNICAL FIELD

[0001] The presentdisclosure relates to a bottom protection film for an OLED panel, and more particularly, to a bottom
protection film for an OLED panel, the bottom protection film having excellent alignment process workability and excellent
adhesion to an OLED panel, and being capable of preventing generation of static electricity through an antistatic treatment
and preventing an electrical short circuit, and an organic light-emitting display device including the bottom protection
film for an OLED panel.

BACKGROUND ART

[0002] Recently, flat panel displays have been gaining attention as a display device according to the remarkable
progress in information communication technology and expansion of the market. Examples of the flat panel displays
include liquid crystal displays, plasma display panels, and organic light emitting diodes.

[0003] Organiclightemitting devices have advantages such as a high response speed, a light weight, a small thickness,
a compact size, low power consumption, self-emitting characteristics, and flexible characteristics, and thus are increas-
ingly demanded for next-generation display devices and flexible displays, and even in illumination.

[0004] An organic light emitting device is manufactured by sequentially depositing, on a glass substrate, a transparent
electrode, a hole injection layer, a hole transport layer, an organic emitting layer, an electron transport layer, an electron
injection layer, and a metal electrode in an order, and emits light based on the principle that light is emitted by using
energy discharged when electrons and holes supplied from both electrodes recombine in the organic emitting layer.
[0005] An organic light-emitting device is likely to deteriorate due to external factors such as external humidity or
oxygen or ultraviolet rays, and thus a packaging technique of encapsulating the organic light emitting device is essential,
and for applications over a broad range, an organic light-emitting device is required to be thin.

[0006] Meanwhile, a bottom protection film is included under an OLED panel to protect the OLED panel, and a bottom
protection film for an OLED panel according to the related art has a high defect rate due to poor alignment process
workability, and static electricity and electrical short circuit could not be prevented, and adhesion to the OLED panel
was poor.

[0007] Thus, thereisthe pressing need for research into a bottom protection film for an OLED panel, for which alignment
process workability is excellent, and excellent adhesion to an OLED panel is provided, and generation of static electricity
may be prevented through antistatic treatment, and also an electrical short circuit may be prevented.

DESCRIPTION OF EMBODIMENTS
TECHNICAL PROBLEM

[0008] The present disclosure provides a bottom protection film for an OLED panel, for which alignment process
workability is excellent, and excellent adhesion to an OLED panel is provided, and generation of static electricity may
be prevented through antistatic treatment, and also an electrical short circuit may be prevented.

SOLUTION TO PROBLEM

[0009] According to an aspect of the present disclosure, there is provided a bottom protection film for an OLED panel,
including: a base film including a first adhesive layer formed on an upper surface of a first base material; a carrier film
including a second adhesive layer adhered to a lower surface of the first base material and a second base material
adhered to a lower surface of the second adhesive layer; and a liner film adhered using the first adhesive layer, wherein
the liner film, the first base material, the first adhesive layer, the second base material, and the second adhesive layer
all satisfy Condition (1) and Condition (2) below:
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where, A denotes the average of the other values except a maximum value and a minimum value of surface resist-
ances from among a,, b4, by, ¢4, and c,, wherein a, denotes a surface resistance (Q/sq) of the first adhesive layer,
a, denotes a surface resistance (Q/sq) of the first base material, by and b, respectively denote surface resistance
(Q/sq) of upper and lower surfaces of the liner film, ¢, denotes a surface resistance (Q/sq) of the second adhesive
layer, and ¢, denotes a surface resistance (Q/sq) of the second base material, and

az denotes an adhesion (gf/in) of the base film, b; denotes a releasing force (gf/in) of the liner film, and c; denotes
an exfoliation force (gf/in) of the carrier film.

ADVANTAGEOUS EFFECTS OF DISCLOSURE

[0010] According to a bottom protection film for an OLED panel of the present disclosure, alignment process workability
is excellent, adhesion to an OLED panel is high, and generation of static electricity may be prevented through antistatic
treatment, and also an electrical short circuit may be prevented at the same time.

BRIEF DESCRIPTION OF DRAWINGS
[0011]

FIG. 1 is a cross-sectional view of a bottom protection film for an OLED panel, according to an embodiment of the
present disclosure.

FIG. 2 is a disassembled cross-sectional view of a bottom protection film for an OLED panel, according to an
embodiment of the present disclosure.

FIG. 3 is a cross-sectional view of an organic light-emitting display device according to an embodiment of the present
disclosure.

BEST MODE

[0012] According to an embodiment of the present disclosure, a bottom protection film for an OLED panel is provided,
the bottom protection film including: a base film including a first adhesive layer formed on an upper surface of a first
base material; a carrier film including a second adhesive layer adhered to a lower surface of the first base material and
a second base material adhered to a lower surface of the second adhesive layer; and a liner film adhered using the first
adhesive layer, wherein the liner film, the first base material, the first adhesive layer, the second base material, and the
second adhesive layer all satisfy Condition (1) and Condition (2) below.

)
100 << ——
(1) ,
a b
23<——> 2
(2) b3+C3 , C'3

[0013] Provided that, A denotes the average of the other values except a maximum value and a minimum value of
surface resistances from among a,, b, by, ¢4, and c,, wherein a; denotes a surface resistance (Q/sq) of the firstadhesive
layer, a, denotes a surface resistance (Q/sq) of the first base material, b, and b, respectively denote surface resistances
(©/sq) of upper and lower surfaces of the liner film, ¢, denotes a surface resistance (€/sq) of the second adhesive layer,
and c, denotes a surface resistance (©/sq) of the second base material.

[0014] Also, a3 denotes an adhesion (gf/in) of the base film, b; denotes a releasing force (gf/in) of the liner film, and
c5 denotes an exfoliation force (gf/in) of the carrier film.

[0015] According to an embodiment of the present disclosure, the liner film, the first base material, the first adhesive
layer, the second base material, and the second adhesive layer may all satisfy Condition (1) and Condition (2) below.
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s by
30— <560 0.3<— <0.9
(2) bite, C3

H

[0016] In addition, the first adhesive layer may have a surface resistance of 1.0x1010 to 1.0x1012 Q/sq, and the first
base material may have a surface resistance of 1.0x105 to 1.0x10° Q/sq, and upper and lower surfaces of the liner
film may respectively have surface resistances of 1.0x105 to 1.0x109 Q/sq, and the second adhesive layer and the
second base material may respectively have surface resistances of 1.0x10° to 1.0x 109 Q/sq.

[0017] Also, the liner film may have a releasing force of 5 gffin or less.

[0018] Also, an adhesion of the first adhesive layer measured by using a measurement method below may be 250
gff/in or higher.

[Measurement Method]

[0019] The first adhesive layer was adhered to glass, and after 24 hours, adhesion of the first adhesive layer was
measured when the first adhesive layer was exfoliated at 180° at a rate of 5 mm per second.

[0020] In addition, an exfoliation force between the base film and the carrier film may be 3 to 10 gf/in.

[0021] In addition, the first base material and the second base material may be a PET base material, and the first
adhesive layer and the second adhesive layer may be acrylic adhesive layers.

[0022] In addition, a lower surface of the liner film may be silicon-release treated.

[0023] In addition, at least one surface of each of the liner film, the first base material, and the second base material
may be antistatic treated.

[0024] In addition, the first adhesive layer and the second adhesive layer may include an antistatic agent.

[0025] In addition, the first adhesive layer may have a thickness of 10 to 30 um, and the first base material may have
a thickness of 65 to 140 um.

[0026] In addition, the liner film may have a thickness of 55 to 95 um, and the second adhesive layer may have a
thickness of 1 to 10 um, and the second base material may have a thickness of 20 to 60 um.

[0027] Meanwhile, the present disclosure provides a method of applying a bottom protection film for an OLED panel,
wherein the method includes: exfoliating a liner film from the bottom protection film for an OLED panel; attaching a base
film and a carrier film, from which the liner film is exfoliated, to an OLED panel; and exfoliating the carrier film from the
base film and the carrier film that are attached to the OLED panel.

[0028] Meanwhile, the present disclosure provides an organic light-emitting display device including the above-de-
scribed base film.

MODE OF DISCLOSURE

[0029] Hereinafter, embodiments of the present disclosure will be described in detail with reference to the accompa-
nying drawings, which will be readily apparent to those skilled in the art to which the present disclosure pertains. The
present disclosure may be embodied in many different forms and should not be construed as limited to the embodiments
set forth herein. In the drawings, portions unrelated to the description are omitted for clarity of the present disclosure,
and like reference numerals refer to like elements throughout.

[0030] As illustrated in FIG. 1, a bottom protection film for an OLED panel according to an embodiment of the present
disclosure includes a base film 120 including a first adhesive layer 121 formed on an upper surface of a first base material
122, a carrier film 130 including a second adhesive layer 131 adhered to a lower surface of the first base material 122
and a second base material 132 adhered to a lower surface of the second adhesive layer 131, and a liner film 110
adhered using the first adhesive layer 121.

[0031] Before describing each layer constituting the bottom protection film for an OLED panel according to the present
disclosure as illustrated in FIG. 1, the reason why the bottom protection film for an OLED panel according to the present
disclosure, and the liner film 110, the base film 120, the first adhesive layer 121 and the first base material 122 included
in the base film 120, the carrier film 130, the second adhesive layer 131 and the second base material 132 included in
the carrier film 130 that are included in the bottom protection film for an OLED panel have to satisfy Condition (1) and
Condition (2) below will be described first.

[0032] Inan OLED panel,tothe bottom of which a protection filmis attached, when a surface resistance of the protection
film is low, electricity flows easily therethrough, and thus, an electrical short circuit is likely to occur; when a surface
resistance of the protection film is high, static electricity is likely to occur when attaching a bottom protection film for an
OLED panel to the OLED panel, and thus, there is the problem that a base film is also exfoliated when exfoliating a liner
film in an alignment process, and this may adversely affect the OLED panel to which the protection film is attached. In
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addition, when attaching a protection film to the bottom of the OLED panel, the liner film 110 is first exfoliated, and then
the base film 120 and the carrier film 130 stacked on the OLED panel may be attached, and when a releasing force of
the liner film 110 is greater than an exfoliation force between the base film 120 and the carrier film 130, exfoliation
between the base film 120 and the carrier film 130 is generated and thus workability may be degraded when exfoliating
the liner film 110.

[0033] Accordingly, the bottom protection film foran OLED panel should have appropriate surface resistance, releasing
force, adhesion, and exfoliation force. The bottom protection film for an OLED panel according to the present disclosure
has to satisfy both Condition (1) and Condition (2) below to resolve the problems as described above.

a, 3 a1 5
[0034] Condition (1) may be 100§j preferably, 10 éj < 10" and Condition (2) may be

23< & bs 4 30< <560 03< 3 <009
=~ — << > = . — .
b3+c3 cs preferably, b3+c3 = ¢, =

[0035] Provided that, A denotes the average of the other values except a maximum value and a minimum value of
surface resistances from among a,, by, b,, ¢4, and ¢,, and a, denotes a surface resistance (€/sq) of a first adhesive
layer, a, denotes a surface resistance (Q/sq) of a first base material, b, and b, respectively denote surface resistance
(©/sq) of upper and lower surfaces of a liner film, ¢, denotes a surface resistance (Q/sq) of a second adhesive layer,
and c, denotes a surface resistance (€/sq) of a second base material. Also, a; denotes an adhesion (gf/in) of a base
film, by denotes a release force (gf/in) of the liner film, and c5 denotes an exfoliation force (gf/in) of a carrier film.

(@
[0036] When

is less than 100 in Condition (1), an electrical short circuit may occur, and alignment process

3
workability may be poor. In addition, when ﬁ is less than 23 in Condition (2), an adhesion of the protection
37 C3

b

C3
is equal to or greater than 1, and when exfoliating the liner film 110 on the base film 120, exfoliation between the base
film 120 and the carrier film 130 may occur, thus significantly increasing a defect rate, accordingly.

[0037] Hereinafter, components included in the bottom protection film for an OLED panel will be described in detail.

[0038] First, the liner film 110 will be described.

[0039] The liner film 110 has a function of protecting an upper surface of the base film 120. In a process of attaching
a bottom protection film for an OLED panel according to the present disclosure, to an OLED panel, an alignment process
may be performed, and in this case, the liner film 110 is first exfoliated, and then the base film 120 and the carrier film
130 may be attached to the OLED panel.

[0040] Here, in an operation of exfoliating the liner film 110, in order to prevent exfoliation between the base film 120
and the carrier film 130 and improve alignment process workability, surface resistances of upper and lower surfaces of
the liner film 110 may be respectively 1.0x105to 1.0xX109Q/sq, preferably, 1.3 10°to 8.0 108 Q/sq, to satisfy Condition
(1). When the surface resistances of the upper and lower surfaces of the liner film 110 do not satisfy the above ranges,
when exfoliating the liner film 110 from the upper surface of the base film 120, exfoliation between the base film 120
and the carrier film 130 may be generated, and this may significantly increase a defect rate and deteriorate alignment
process workability.

[0041] Meanwhile, to prevent generation of static electricity, at least a surface of the liner film 110 according to the
present disclosure, preferably upper and lower surfaces thereof, may be antistatic treated. Through such an antistatic
treatment, generation of static electricity may be prevented and the above-described surface resistance may be achieved,
thereby enhancing alignment process workability.

[0042] In addition, in order to prevent exfoliation between the base film 120 and the carrier film 130 while exfoliating
the liner film 110, a releasing force of the liner film 110 may be relatively small compared to an exfoliation force between
the base film 120 and the carrier film 130, and a releasing force of the liner film 110 may preferably be 5 gf/in or less,
more preferably, 2 to 4 gf/in. When the releasing force of the liner film 110 exceeds 5 gf/in, and when exfoliating the
liner film 110 from the upper surface of the base film 120, exfoliation between the base film 120 and the carrier film 130
may be generated, and this may significantly increase a defect rate.

[0043] As illustrated in FIG. 2, in order for the liner film 110 to exhibit a releasing force as described above, a lower
surface of the liner film 110 may be release-treated (A). In the release treatment above, any material that is typically
used in release treatment may be used without limitation, and preferably, releasing may be performed using silicon to

film attached to an OLED panel may be poor, and alignment process workability may be poor. In addition, when
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exhibit an appropriate level of releasing force.

[0044] Any material that is typically used in a liner film in the art may be used as the liner film 110 without limitation,
and preferably, a PET base material may be used. Also, a thickness of the liner film 110 is not limited as long as the
thickness is a thickness of a liner film that may be typically used in a protection film, and may preferably be 55 to 95 um,
more preferably 60 to 90 um, but is not limited thereto.

[0045] Next, the base film 120 will be described.

[0046] The base film 120 includes the first adhesive layer 121 formed on an upper surface of the first base material 122.
[0047] The base film 120 is directly attached to an OLED panel and has a function of protecting the bottom of the
OLED panel. In a process of attaching a bottom protection film for an OLED panel according to the present disclosure,
to an OLED panel, an alignment process may be performed, and in this case, the liner film 110 is first exfoliated, and
then the base film 120 and the carrier film 130 are attached to the OLED panel, and then the carrier film 130 may be
exfoliated to locate a protection film on the bottom of the OLED panel.

[0048] When the protection film is attached to the OLED panel, in order to prevent an electrical short circuit, prevent
exfoliation between the base film 120 and the carrier film 130 in an operation of exfoliating the liner film 110, and improve
alignment process workability, a surface resistance of the first base material 122 may be 1.0x 105 to 1.0X109 Q/sq,
preferably, 1.3 105 to 8.0 108 Q/sq, to satisfy Condition (1). When the surface resistance of the first base material 122
does not satisfy the above ranges, an electrical short circuit may occur, and alignmenr process workability may be
degraded.

[0049] Meanwhile, to prevent generation of static electricity, at least one surface of the first base material 122 according
to the present disclosure, preferably a lower surface thereof, may be antistatic treated. Through antistatic treatment,
generation of static electricity may be prevented and the above-described surface resistance may be obtained, thereby
enhancing alignment process workability.

[0050] Any material that is typically used in a protection film in the art may be used as the first base material 122
without limitation, and preferably, a PET base material may be used. In addition, a thickness of the first base material
122 is not limited as long as the thickness may be typically used in a protection film, and may preferably be 65 to 140
um, more preferably, 70 to 130 um.

[0051] Meanwhile, when the protection film is attached to the OLED panel, in order to prevent an electrical short circuit,
prevent exfoliation between the base film 120 and the carrier film 130 in an operation of exfoliating the liner film 110,
and improve alignment process workability, a surface resistance of the first adhesive layer 121 may be 1.0x1010 to
1.0x1012 Q/sq, preferably, 1.5x1010to 1.0x 101! Q/sq, to satisfy Condition (1). When the surface resistance of the first
adhesive layer 121 does not satisfy the above ranges, an electrical short circuit may occur, and alignment process
workability may be degraded.

[0052] The first adhesive layer 121 included in the base film 120 according to the present disclosure may include an
antistatic agent to prevent generation of static electricity. By including the antistatic agent, generation of static electricity
may be prevented and the above-described surface resistance may be exhibited to thereby enhance alignment process
workability.

[0053] Meanwhile, after attaching the bottom protection film for an OLED panel to the bottom of an OLED panel, in
order to prevent exfoliation of the protection film attached to the bottom of the OLED panel, an adhesion of the base film
120 has to be sufficiently large, and preferably, to satisfy Condition (2), an adhesion thereof measured using a meas-
urement method below may be 250 gf/in or higher, more preferably, the adhesion may be 1000 to 2300 gf/in.

[Measurement Method]

[0054] The first adhesive layer was adhered to glass, and after 24 hours, an adhesion thereof was measured when
the first adhesive layer was exfoliated at 180° at a rate of 5 mm per second.

[0055] When the adhesion of the base film 120 measured using the measurement method is less than 250 gf/in, the
base film 120 may be exfoliated from the OLED panel.

[0056] As the first adhesive layer 121 included in the base film 120, any material for typically forming an adhesive
layer in the art may be used without limitation, and the first adhesive layer 121 may preferably be an acrylic adhesive
layer. In addition, a thickness of the first adhesive layer 121 is not limited as long as the thickness is a thickness of an
adhesive layer typically included in a protection film, and may preferably be 10 to 30 xm, more preferably, 12 to 26 um.
[0057] Detailed description of the first adhesive layer 121 will be provided with reference to a manufacturing method
which will be described later.

[0058] Next, the carrier film 130 will be described.

[0059] The carrier film 130 includes the second adhesive layer 131 adhered to a lower surface of the first base material
122 and the second base material 132 adhered to a lower surface of the second adhesive layer 131.

[0060] The carrier film 130 has a function of protecting the bottom of the base film 120 that is directly attached to the
OLED panel. In a process of attaching a bottom protection film for an OLED panel according to the present disclosure,
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to an OLED panel, an alignment process may be performed, and in this case, the liner film 110 is first exfoliated, and
then the base film 120 and the carrier film 130 are attached to the OLED panel, and then the carrier film 130 may be
exfoliated to locate a protection film on the bottom of the OLED panel.

[0061] Here, in order to prevent an electrical short circuit and improve alignment process workability, a surface resist-
ance of the second base material 132 may be 1.0X105 to 1.0x 109 Q/sq, preferably, 1.3 105 to 8.0x 108 Q/sq, to satisfy
Condition (1). When the surface resistance of the second base material 132 does not satisfy the above ranges, an
electrical short circuit may occur, and alignment process workability may be degraded.

[0062] Meanwhile, to prevent generation of static electricity, at least one surface of the second base material 132
included in the carrier film 130 according to the present disclosure, preferably, a lower surface thereof, may be antistatic
treated. Through antistatic treatment, generation of static electricity may be prevented and the above-described surface
resistance may be obtained, thereby enhancing alignment process workability.

[0063] Any material that is typically used in a protection film in the art may be used as the second base material 132
without limitation, and preferably, a PET base material may be used. In addition, a thickness of the second base material
132 is not limited as long as the thickness is typically used in a protection film, and may preferably be 20 to 60 xm, more
preferably, 25 to 55 um.

[0064] Meanwhile, in order to prevent an electrical short circuit and improve alignment process workability, a surface
resistance of the second adhesive layer 131 may be 1.0x105 to 1.0X109 Q/sq, preferably, 1.3x105 to 8.0x108 Q/sq,
to satisfy Condition (1). When the surface resistance of the second adhesive layer 131 does not satisfy the above ranges,
an electrical short circuit may occur, and alignment process workability may be degraded.

[0065] The second adhesive layer 131 included in the carrier film 130 according to the present disclosure may include
an antistatic agent to prevent generation of static electricity. By including the antistatic agent, generation of static electricity
may be prevented and the above-described surface resistance may be obtained, thereby enhancing alignment process
workability.

[0066] Meanwhile, after exfoliating the liner film 110 first, and attaching the base film 120 and the carrier film 130 to
the OLED panel, and then when exfoliating the carrier film 130, in order to prevent exfoliation between the OLED panel
and the base film 120, an exfoliation force between the base film 120 and the carrier film 130 may be relatively sufficiently
small compared to an adhesion of the first adhesive layer 121 of the base film 120, and preferably, to satisfy Condition
(2), an exfoliation force between the base film 120 and the carrier film 130 may be 3 to 10 gf/in, more preferably, 4 to 9
gf/in. When the exfoliation force between the base film 120 and the carrier film 130 does not satisfy the above ranges,
in an operation of exfoliating the liner film 110, exfoliation between the base film 120 and the carrier film 130 may occur,
and exfoliation between the OLED panel and the base film 120 may occur in an operation of exfoliating the carrier film
130 from the base film 120.

[0067] As the second adhesive layer 131 included in the carrier film 130, any material for typically forming an adhesive
layer in the art may be used without limitation, and the second adhesive layer 131 may preferably be an acrylic adhesive
layer. In addition, a thickness of the second adhesive layer 131 is not limited as long as the thickness is a thickness of
an adhesive layer typically included in a protection film, and may preferably be 1 to 10 um, more preferably, 2 to 9 um.
[0068] Detailed description of the second adhesive layer 131 will be provided with reference to a manufacturing method
which will be described later.

[0069] The bottom protection film for an OLED panel described above may be manufactured using a manufacturing
method to be described later, but is not limited thereto.

[0070] The bottom protection film for an OLED panel according to the present disclosure may be manufactured using
a method including: manufacturing a base film 120 by forming a first adhesive layer 121 by coating and curing a first
adhesive composition including a first main agent resin, on an upper surface of a first base material 122; manufacturing
a carrier film 130 by forming a second adhesive layer 131 by coating and curing a second adhesive composition including
a second main agent resin, on an upper surface of a second base material 132; laminating the base film 120 on an
upper surface of the carrier film 130; and laminating the liner film 110 on the laminated base film to manufacture a bottom
protection film for an OLED panel.

[0071] First, an operation of manufacturing the base film 120 by forming the first adhesive layer 121 by coating and
curing a first adhesive composition including a first main agent resin, on an upper surface of the first base material 122
will be described.

[0072] The firstadhesive composition may include a first main agent resin, and may further include a first curing agent,
a solvent, and an antistatic agent.

[0073] The first main agent resin may be any resin that may be typically used for forming an adhesive layer having a
sufficientadhesion, without limitation, and may preferably be an acrylic resin, and more preferably, polybutyl methacrylate,
more preferably, polybutyl methacrylate having a weight average molecular weight of 200,000 to 1,000,000, and most
preferably, polybutyl methacrylate having a weight average molecular weight of 400,000 to 800,000.

[0074] Also, the first curing agent may be any curing agent that may be used in forming an adhesive layer exhibiting
typically sufficient adhesion, without limitation, and preferably, an epoxy curing agent may be used, and more preferably,
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an epoxyamine curing agent, and even more preferably, N,N,N,N’-tetraglycidyl-m-xylenediamine may be used. The first
curing agent may be included in an amount of 0.02 to 0.08 parts by weight, preferably, 0.03 to 0.07 parts by weight,
based on 100 parts by weight of the first main agent resin. When the content of the first curing agent is less than 0.02
parts by weight based on 100 parts by weight of the first main agent resin, the first adhesive layer may not be cured to
a target level, and when the content of the first curing agent exceeds 0.08 parts by weight, the first adhesive layer may
be excessively cured to lower the adhesion.

[0075] Also, the solvent is not particularly limited as long as it is a solvent that can be used in an adhesive composition
for typically forming an adhesive layer, and may preferably include one or more selected from the group consisting of
an aqueous solvent, an alcohol solvent, a ketone solvent, an amine solvent, an ester solvent, an acetate solvent, an
amide solvent, a halogenated hydrocarbon solvent, an ether solvent, and a furan solvent, and more preferably, one or
more selected from the group consisting of an alcohol solvent, a ketone solvent, an amine solvent, an ester solvent, an
acetate solvent, and an ether solvent, and may be most preferably methyl ethyl ketone. The solvent may be included,
but is not limited to, in an amount of 35 to 55 parts by weight, preferably 40 to 50 parts by weight, based on 100 parts
by weight of the first main agent resin.

[0076] The antistatic agent may be any material as long as it prevents static electricity, and preferably, using a pyridine
antistatic agent may be useful in preventing static electricity and obtaining a desired surface resistance. The antistatic
agent may be included in an amount of 0.5 to 5 parts by weight, preferably, 1 to 4 parts by weight, based on 100 parts
by weight of the first main agent resin. When the antistatic agent does not satisfy the above ranges, targeted antistatic
effects may not be obtained, and a target surface resistance may not be obtained.

[0077] The base film 120 may be manufactured by forming the first adhesive layer 121 by coating and curing the first
adhesive composition described above to the upper surface of the first base material 122 having a lower surface that is
antistatic treated.

[0078] Next, an operation of manufacturing the carrier film 130 by forming the second adhesive layer 131 by coating
and curing a second adhesive composition including a second main agent resin, on an upper surface of the second
base material 132 will be described.

[0079] The second adhesive composition may include a second main agent resin, and may further include a second
curing agent, a solvent, and an antistatic agent.

[0080] The second main agent resin may be any resin that may be typically used for forming an adhesive layer having
a relatively small adhesion compared with the first adhesive layer, without limitation, and may preferably be an acrylic
resin, and more preferably, polymethyl methacrylate, even more preferably, polymethyl methacrylate having a weight
average molecular weight of 5,000 to 170,000, and most preferably, polymethyl methacrylate having a weight average
molecular weight of 50,000 to 150,000.

[0081] Also, the second curing agent may be any curing agent that may be used for forming an adhesive layer that
exhibits a relatively low adhesion compared with the first adhesive layer, without limitation, and preferably, an isocyanate
curing agent may be used. The second curing agent may be included in an amount of 2 to 8 parts by weight, preferably,
3 to 7 parts by weight, based on 100 parts by weight of the second main agent resin. When the content of the second
curing agent is less than 2 parts by weight based on 100 parts by weight of the second main agent resin, the second
adhesive layer may not be cured to a target level, and when the content of the second curing agent exceeds 8 parts by
weight, the second adhesive layer may be excessively cured to lower the adhesion.

[0082] Also, the solvent is not particularly limited as long as it is a solvent that can be used in an adhesive composition
for typically forming an adhesive layer, and may preferably include one or more selected from the group consisting of
an aqueous solvent, an alcohol solvent, a ketone solvent, an amine solvent, an ester solvent, an acetate solvent, an
amide solvent, a halogenated hydrocarbon solvent, an ether solvent, and a furan solvent, and more preferably, one or
more selected from the group consisting of an alcohol solvent, a ketone solvent, an amine solvent, an ester solvent, an
acetate solvent, and an ether solvent, and may be most preferably methyl ethyl ketone. The solvent may be included,
but is not limited to, in an amount of 60 to 80 parts by weight, preferably 65 to 75 parts by weight, based on 100 parts
by weight of the second main agent resin.

[0083] Also, the antistatic agent may be any material as long as it prevents static electricity, and preferably, using a
pyridine antistatic agent may be useful in preventing static electricity and obtaining a desired surface resistance. The
antistatic agent may be included in an amount of 0.1 to 0.4 parts by weight, preferably, 0.15 to 0.35 parts by weight,
based on 100 parts by weight of the second main agent resin. When the antistatic agent does not satisfy the above
ranges, targeted antistatic effects may not be obtained and a target surface resistance may not be obtained.

[0084] Meanwhile, the second adhesive composition may further include a leveling agent and a wetting agent. The
leveling agent and the wetting agent may be any material, without limitation, as long as they are typically used in forming
an adhesive layer in the art. Preferably, the leveling agent may be polyacrylate, and the wetting agent may be polyether
siloxane, but they are not limited thereto. In addition, the leveling agent may be included in an amount of 0.25 to 2.25
parts by weight, preferably, 0.5 to 2 parts by weight, based on 100 parts by weight of the second main agent resin, and
the wetting agent may be included in an amount of 0.2 to 0.8 parts by weight, preferably, 0.3 to 0.7 parts by weight,
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based on 100 parts by weight of the second main agent resin, but they are not limited thereto.

[0085] The carrier film 130 may be manufactured by forming the second adhesive layer 131 by coating and curing the
second adhesive composition described above to the upper surface of the second base material 132 having a lower
surface that is antistatic treated.

[0086] Next, an operation of laminating the base film 120 on an upper surface of the carrier film 130 and an operation
of laminating the liner film 110 on the laminated base film to manufacture a bottom protection film for an OLED panel
will be described.

[0087] Any lamination method that is typically used in the art may be used to laminate the base film 120 on the upper
surface of the carrier film 130. Lamination may be performed preferably by using a roll laminator at room temperature,
but is not limited thereto.

[0088] Also, the liner film 110 may be used without limitation as long as a lamination method that is typically used in
the artis used, and preferably, lamination may be performed at room temperature by using a roll laminator to manufacture
a bottom protection film for an OLED panel, but is not limited thereto.

[0089] According to the present disclosure, a method of applying a bottom protection film for an OLED panel according
to the present disclosure, to an OLED panel, is provided; in detail, a method of applying a bottom protection film for an
OLED panel is provided, the method including: exfoliating a liner film from the bottom protection film for an OLED panel;
attaching a base film and a carrier film, from which the liner film is exfoliated, to an OLED panel; and exfoliating the
carrier film from the base film and the carrier film that are attached to the OLED panel.

[0090] First, a first alignment process may be performed to exfoliate the liner film from the bottom protection film for
an OLED panel, and the liner film may be exfoliated from the bottom protection film for an OLED panel by irradiating
light of a wavelength of 400 to 700 nm and sensing reflected light. Here, when the base film and the carrier film do not
show an appropriate level of exfoliation force, instead of exfoliation of the liner film, exfoliation between the base film
and the carrier film may occur, and this may increase a defect rate.

[0091] In addition, a second alignment process may be performed to attach, to the OLED panel, the base film and the
carrier film, from which the liner film is exfoliated and the base film and the carrier film may be attached to the OLED
panel by irradiating light of a wavelength of 400 to 700 nm and sensing reflected light.

[0092] Next, a third alignment process may be performed to exfoliate the carrier film from the base film and the carrier
film that are attached to the OLED panel, and the bottom protection film for an OLED panel may be attached to the
bottom of the OLED panel by exfoliating the carrier film from the base film and the carrier film attached to the OLED
panel by irradiating light of a wavelength of 400 to 700 nm and sensing reflected light.

[0093] Meanwhile, the presentdisclosure includes an organic light-emitting display device 10 implemented by including
the above-described base film.

[0094] AsinFIG. 3, the organic light-emitting display device 10 may include the base film 120" attached to the bottom
of an OLED panel 300. Here, the OLED panel 300 includes a substrate and an organic light-emitting device arranged
on the substrate. The organic light-emitting device may be provided by stacking a first electrode, an intermediate layer
including an organic emitting layer, and a second electrode. The base film 120" may be attached to the bottom of the
substrate of the OLED panel 300. In detail, as the base film 120" including a first adhesive layer 121" having a sufficient
adhesion and a first base material 122" having a function of protecting the OLED panel 300 is included, the bottom of
the OLED panel 300 may be protected, and generation of static electricity of the OLED panel 300 may be prevented.
[0095] Meanwhile, according to the bottom protection film for an OLED panel of the present disclosure, alignment
process workability thereof may be excellent, an adhesion to an OLED panel may be excellent, and generation of static
electricity may be prevented through antistatic treatment, and also an electrical short circuit may be prevented at the
same time.

[0096] The present disclosure will be described in more detail with reference to embodiments thereof below but the
scope of the present disclosure is not limited by the embodiments, which shall be interpreted as being provided to help
to understand the present disclosure.

<Example 1>
(1) Manufacture of Base Film and Liner Film Lamination

[0097] A first adhesive composition was prepared by mixing polybutyl methacrylate (BURIM CHEMICAL, BA8900)
having a weight average molecular weight of 600,000 as a first main agent resin, 0.05 parts by weight of N,N,N,N’-
tetraglycidyl-m-xylenediamine (BURIM CHEMICAL, 45S) as a first curing agent, 2.5 parts by weight of a pyridine antistatic
agent (KOEI, IL-P14-2) as an antistatic agent, and 45 parts by weight of methyl ethyl ketone (MEK) as a solvent, based
on 100 parts by weight of the first main agent resin.

[0098] A base film was manufactured by coating the first adhesive composition on an upper surface of the first base
material that is antistatic-treated by coating a thin film of PEDOT/PSS (poly (3,4-ethylenedioxythiophene) polystyrene



10

15

20

25

30

35

40

45

50

55

EP 3 573 122 A1

sulfonate) on a lower surface of a PET base material having a thickness of 75 um, and an upper surface and the lower
surface of the PET base material having a thickness of 75 um were coated with a thin film of PEDOT/PSS (poly (3,4-
ethylenedioxythiophene) polystyrene sulfonate) to antistatic-treat the PET base material, and a thin film of a silicon
releasing agent was coated on a lower surface of the liner film to silicon release-treat the liner film, and then the liner
film was laminated using a roll laminator at room temperature and cured at 50°C for 48 hours to manufacture the base
film including the first adhesive layer having a thickness of 13 um and the liner film stacked on the base film.

(2) Manufacture of Carrier Film

[0099] A second adhesive composition was prepared by mixing polymethyl methacrylate (SUSAN POLYMER Co.,
Ltd., SA609) having a weight average molecular weight of 100,000 as a second main agent resin, 5 parts by weight of
polyisocyanate (SUSAN POLYMER Co., Ltd., SAX802) as a second curing agent, 0.25 parts by weight of a pyridine
antistatic agent (KOEI, IL-P14-2) as an antistatic agent, 1.25 parts by weight of polyacrylate (BYK, BYK361N) as a
leveling agent, polyether siloxane (TEGO, WET270) as a wetting agent, and 70 parts by weight of methyl ethyl ketone
(MEK) as a solvent, based on 100 parts by weight of the second main agent resin.

[0100] The secondadhesive composition was coated on the upper surface of the second base material thatis antistatic-
treated by coating a thin film of PEDOT/PSS (poly (3,4-ethylenedioxythiophene) polystyrene sulfonate) on a lower surface
of a PET base material having a thickness of 38 um, and cured at 50°C for 48 hours to prepare a carrier film including
a second adhesive layer having a thickness of 5 um.

(3) Manufacture of OLED Bottom Protection Film

[0101] The base film and the carrier film that are laminated with the liner film were laminated at 25°C by using a roll
laminator to manufacture an OLED bottom protection film.

<Examples 2 through 20 and Comparative examples 1 through 4>

[0102] An OLED panel bottom protection film as shown in Tables 1 through 5 was manufactured in the same manner
as Example 1 except by modifying conditions such as the weight average molecular weight of the first main agent resin
or the second main agent resin, whether or not to perform release treatment on the lower surface of the liner film, the
content of the antistatic agent in the first adhesive composition and the second adhesive composition, whether to perform
antistatic treatment on the first base material, the second base material, and the liner film, or the like.

<Experimental Example 1>
1. Measurement of Surface Resistance Value

[0103] Surface resistance values of the upper surface and the lower surface of each of the liner film, the base film,
and the carrier film of the bottom protection film for an OLED panel manufactured according to Examples and Comparative
Examples were measured.

[0104] A measurement probe of a 2-point probe was brought into contact with a surface to be measured, by using a
surface resistance measurement device (TREK, 152-1), at an evaluation voltage of 10V, for 5 seconds, and a measured
value was recorded and listed in Tables 1 through 5 below.

2. Evaluation of Releasing Force, Adhesion, and Exfoliation Force

[0105] Regarding the bottom protection film for an OLED panel manufactured according to Examples and Comparative
Examples, a 1 inch width of the bottom protection film for an OLED panel was cut and then the bottom protection film
was exfoliated at a rate of 40 mm per second at 180° to measure a liner releasing force. A 1 inch width of the bottom
protection film for an OLED panel was cut to remove the liner film. Then the bottom protection film was attached to glass
having a cleaned surface, and exfoliated, after 24 hours, at a rate of 5 mm per second at 180° to measure an adhesion
of the first adhesive layer. A 1 inch width of each of the base film and the carrier film were cut and the carrier film was
exfoliated at a rate of 40 mm per second at 180° to measure an exfoliation force between the base film and the carrier
film. The measurement result is shown in Tables 1 through 5.

3. Evaluation of Workability of Alignment Process

[0106] Workability of an operation of aligning the bottom protection film manufactured according to Examples and
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Comparative examples, to an OLED panel, was evaluated.

[0107] In the first alignment process of exfoliating the liner film from the bottom protection film for an OLED panel,
when exfoliating the liner film, workability of the first alignment process was evaluated by marking - O when only the
liner film was exfoliated and marking - x when exfoliation between the base film and the carrier film was generated. Also,
workability of the carrier film removing operation (third alignment process) was evaluated by marking - O when the carrier
film was exfoliated by performing the exfoliation once and by marking - X when the carrier film was exfoliated by
performing the exfoliation twice or more in the operation of exfoliating the carrier film from the base film and the carrier
film attached to the OLED panel. The evaluation result is shown in Tables 1 through 5 below.

4. Adhesive Performance of Bottom Protection Film for OLED Panel

[0108] The bottom protection film for an OLED panel manufactured according to Examples and Comparative Examples
was attached to an OLED panel at room temperature by using a roll laminator, and after 24 hours, the bottom protection
film for an OLED panel was left at a temperature of 60°C and a humidity of 90% and for 500 hours to identify whether
the attached bottom protection film was exfoliated. The adhesive performance of the base film was evaluated by marking
- O when exfoliation did not occur and marking - x when exfoliation occurred. The evaluation result is shown in Tables
1 through 5.

5. Evaluation of Generation of Electrical Short Circuit

[0109] The bottom protection film for an OLED panel manufactured according to Examples and Comparative Examples
was attached to a chip on film circuit used as a circuit portion of an OLED panel at 25°C by using a roll laminator, and
then whether an electrical circuit is generated when a current is applied to the circuit portion under the condition of a
temperature of 60°C and humidity of 90%. The electrical short circuit was evaluated by marking - O when an electrical
short circuit did not occur and marking - x when an electrical short circuit occurred. This is shown in Tables 1 through 5.

[Table 1]
Division Example 1 Example 2 | Example 3 | Example 4 | Example 5
first adhesive first main agent 600,000 400,000 800,000 600,000 600,000
composition resin weight
average molecular
weight
antistatic agent 25 25 25 25 2.5
(parts by weight)
second adhesive second mainagent | 100,000 100,000 100,000 50,000 150,000
composition resin weight
average molecular
weight
antistatic agent 0.25 0.25 0.25 0.25 0.25
(parts by weight)
Whether release treatment is performedon | O O O O O
lower surface of liner film
whether antistatic lower surface of @) @) @) @) @)
treatment is first base material
performed lower surface of @) @) @) @) @)
second base
material
upper surface of O O O O O
liner film
lower surface of @) @) @) @) @)
liner film

1"
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(continued)

Division Example 1 Example 2 | Example 3 | Example 4 | Example 5
surface resistance first adhesive layer | 3.13 X100 | 3.13 x1010 | 3.13 x1010 | 3.13 X100 | 3.13 x1010
(Q/sq)
first base material | 2.5 X107 2.5 x107 2.5 x107 2.5 X107 2.5 x107
(Q/sq)
upper surface of 2.5 X10° 2.5 X105 2.5 X105 2.5 X105 2.5 X105
liner film(Q/sq)
lower surface of 3.0 X108 3.0 X105 3.0 X10° 3.0 X109 3.0 X105
liner film(Q/sq)
second adhesive 4.7 X108 4.7 X108 4.7 X108 4.7 X108 4.7 X108
layer(Q/sq)
second base 2.3 X106 2.3 X108 2.3 X106 2.3 X106 2.3 X106
material(Q/sq)
Condition 1 a/A") 3402.2 3402.2 3402.2 3402.2 3402.2
releasing force of liner film(gf/in) 3.2 3.2 3.2 3.2 3.2
Adhesion of first adhesive layer (gf/in) 1680 1029 2263 1680 1680
Exfoliation force of base film/carrier film 6.6 6.6 6.6 4.1 8.8
(gffin)
Condition 2 as/(bst+cs) 171.4 105 230.9 230.1 140
bslcs 0.48 0.48 0.48 0.78 0.36
workability first alignment O O O O O
third alignment O O O O O
adhesive performance of base film O O O O O
evaluation of electrical short circuit O O O O O

1) A refers to the average of the other values of the surface resistance of the first base material, the upper surface
of the liner film, the lower surface of the liner film, the second adhesive layer, and the second base material, except
for a maximum value and a minimum value of the surface resistance.

[Table 2]
Division Example 6 | Example 7 | Example 8 | Example 9 | Example
10
first adhesive first main agent resin 600,000 600,000 600,000 600,000 600,000
composition weight average
molecular weight
antistaticagent(partsby | 2.5 1 4 7 2.5
weight)
second adhesive second mainagentresin | 220,000 100,000 100,000 100,000 100,000
composition weight average
molecular weight
antistaticagent(partsby | 0.25 0.25 0.25 0.25 0.03
weight)
whether release treatment is performed on O O O O O
lower surface of liner film
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(continued)

Division Example 6 | Example 7 | Example 8 | Example 9 | Example
10
whether antistatic lower surface of first O O O O O
treatment is base material
performed lower surface of second | O O O O O
base material
upper surface of liner O O O O O
film
lower surface oflliner film | O O O O O
surface resistance | first adhesive layer 3.13 1.5 %1010 | 1.0 x10" | 1.3 x1012 | 3.13
(Q/sq) x1010 %x1010
first base material(Q/sq) | 2.5 X1077 | 2.5 X107 2.5 x107 2.5 X107 2.5 x107
upper surface of liner 2.5 x10° 2.5 X105 2.5 x10° 2.5 X105 2.5 x10%
film(Q/sq)
lower surface oflinerfilm | 3.0 X105 3.0 X105 3.0 X105 3.0 X105 3.0 X10°
(Q/sq)
second adhesive layer | 4.7 X108 | 4.7 X108 | 4.7 X108 | 4.7 X108 8.2 X104
(Q/sq)
second base material 2.3 X106 2.3 X108 2.3 X106 2.3 X108 2.3 X106
(Q3/sq)
Condition 1 a /A" 3402.2 1630.4 10869.6 141304 32947.4
releasing force of liner film(gf/in) 3.2 3.2 3.2 3.2 3.2
adhesion of first adhesive layer (gf/in) 1680 1680 1680 1680 1680
exfoliation force of base film/carrier film (gf/in) | 12.2 6.6 6.6 6.6 6.6
Condition 2 as/(bs+cs) 109.1 171.4 171.4 171.4 1714
bs/cs 0.26 0.48 0.48 0.48 0.48
workability first alignment O O O X O
third alignment X O O O O
adhesive performance of base film O O O O O
evaluation of electrical short circuit O O O O X

1) A refers to the average of the other values of the surface resistance of the first base material, the upper surface
of the liner film, the lower surface of the liner film, the second adhesive layer, and the second base material, except
for a maximum value and a minimum value of the surface resistance.

[Table 3]
L Example Example Example Example Example

Division 11 12 13 14 15
first adhesive weight average 600,000 600,000 600,000 600,000 600,000
composition molecular weight of

first main agent

resin

antistatic agent 25 25 25 2.5 25

(parts by weight)
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(continued)

L Example Example Example Example Example
Division 11 12 13 14 15
second adhesive weight average 100,000 100,000 100,000 100,000 100,000
composition molecular weight of

second main agent
resin
antistatic agent 0.15 0.35 1 0.25 0.25
(parts by weight)
whether release treatment is performed on O O O O O
lower surface of liner film
whether antistatic lower surface offirst | O O O X O
treatment is base material
performed lower surface of O O O O X
second base
material
upper surface of O O O O O
liner film
lower surface of O O O O O
liner film
surface resistance first adhesive layer | 3.13 1010 | 3.13 x1010 | 3.13x1010 | 3.13x1010 | 3.13 x1010
(Q/sq)
first base material 2.5 x107 2.5 x107 2.5 x107 9.1 x104 2.5 x107
(©3/sq)
upper surface of 2.5 X105 2.5 xX10° 2.5 x10° 2.5 X105 2.5 x105
liner film(Q/sq)
lower surface of 3.0 xX10° 3.0 X105 3.0 X105 3.0 X105 3.0 X105
liner film(Q/sq)
second adhesive 2.7 X105 8.0 x108 1.8 x10° 4.7 X108 4.7 x108
layer(Q/sq)
second base 2.3 X108 2.3 X106 2.3 X108 2.3 X108 9.3 x104
material(Q/sq)
Condition 1 ay/AY 32717.8 3402.2 3402.2 32947.3 3675.1
releasing force of liner film(gf/in) 3.2 3.2 3.2 3.2 3.2
adhesion of first adhesive layer (gf/in) 1680 1680 1680 1680 1680
exfoliation force of base film/carrier film (gf/in) | 6.6 6.6 6.6 6.8 6.6
Condition 2 as/(bs*cs) 171.4 171.4 171.4 168 171.4
bs/cs 0.48 0.48 0.48 0.47 0.48
workability first alignment O O O O O
third alignment O O X O O
adhesive performance of base film O O O O O
evaluation of electrical short circuit O O O X X

1) A refers to the average of the other values of the surface resistance of the first base material, the upper surface
of the liner film, the lower surface of the liner film, the second adhesive layer, and the second base material, except
for a maximum value and a minimum value of the surface resistance.
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[Table 4]
Division Example 16 | Example 17 | Example 18 | Example 19 | Example 20
first adhesive first main agent 600,000 600,000 600,000 600,000 600,000
composition resin weight
average molecular
weight
antistatic agent 25 25 25 2.5 0.1
(parts by weight)
second adhesive second main agent | 100,00 100,00 100,00 100,00 100,00
resin
composition weight average 0 0 0 0 0
molecular weight
antistatic agent 0.25 0.25 0.25 0.25 0.03
(parts by weight)
whether release treatment is performed O O O O O
on lower surface of liner film
whether antistatic lower surface of O O X O O
treatment is first base material
performed lower surface of O O X O O
second base
material
upper surface of X O O X O
liner film
lower surface of O X O X O
liner film
surface resistance | first adhesive layer | 3.13 x1010 | 3.13 x1010 | 3.13 x1010 | 3.13 1010 | 6.4 X108
(Q/sq)
first base material 2.5 x107 2.5 x107 9.1 X104 2.5 X107 2.5 x107
(Q/sq)
upper surface of 8.8 X104 2.5 x10° 2.5 X105 8.8 X104 2.5 X105
liner film(Q/sq)
lower surface of 3.0 X108 8.6 X104 3.0 X105 8.6 X104 3.0 X10°
liner film(Q/sq)
second adhesive 4.7 X108 4.7 X108 4.7 X108 4.7 X108 8.2 X104
layer(Q/sq)
second base 2.3 X106 2.3 X106 9.3 X104 2.3 X106 2.3 X106
material(Q/sq)
Condition 1 a /A" 3402.2 3402.2 146490 3428.5 673.7
releasing force of liner film(gf/in) 3.2 3.4 3.2 3.4 3.2
adhesion of first adhesive layer (gf/in) 1680 1680 1680 1680 1680
exfoliation force of base film/carrier film 6.6 6.6 6.8 6.6 6.6
(gffin)
Condition 2 as/(bstcs) 171.4 168 168 168 171.4
bs/cs 0.48 0.52 0.47 0.52 0.48
workability first alignment O O O O O
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(continued)

Division Example 16 | Example 17 | Example 18 | Example 19 | Example 20
third alignment O O O O O

adhesive performance of base film O O O O O

evaluation of electrical short circuit X X X X X

1) A refers to the average of the other values of the surface resistance of the first base material, the upper surface
of the liner film, the lower surface of the liner film, the second adhesive layer, and the second base material, except
for a maximum value and a minimum value of the surface resistance.

[Table 5]
Division Comparative Comparative Comparative Comparative
example1 example2 example3 example4
first adhesive first main agent 100,000 600,000 600,000 600,000
composition resin weight
averagemolecular
weight
antistatic agent 2.5 25 2.5 0.1
(parts by weight)
second adhesive second main 100,000 4,000 100,000 100,000
composition agentresin weight
averagemolecular
weight
antistatic agent 0.25 0.25 0.25 0.25
(parts by weight)
Whetherreleasetreatmentis performedon | O O X O
lower surface of liner film
whether antistatic lower surface of O @) @) @)
treatment is first base material
performed lower surface of O @) @) @)
second base
material
upper surface of O O O O
liner film
lower surface of O @) @) @)
liner film
surface first adhesive 3.13 3.13 3.13 6.4
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(continued)
Division Comparative Comparative Comparative Comparative
example1 example2 example3 example4
resistance layer(Q/sq) x1010 x1010 %x1010 X108
first base material | 2.5 X107 2.5 x107 2.5 X107 2.5 x107
(Q/sq)
upper surface of 2.5 X10° 2.5 X105 2.5 X105 2.5 X105
liner film(Q/sq)
lower surface of 3.0 X108 3.0 X10° 3.0 X105 3.0 X105
liner film(Q/sq)
second adhesive | 4.7 X108 4.7 X108 4.7 X108 4.7 X108
layer(Q/sq)
second base 2.3 X106 2.3 X106 2.3 X106 2.3 X106
material(Q/sq)
Condition 1 a/A 3402.2 3402.2 3402.2 69.6
releasing force of liner film(gf/in) 3.2 3.2 9.8 3.2
Adhesion of first adhesive layer (gf/in) 207 1680 1680 1680
Exfoliation force of base film/carrier film 6.6 1.3 6.6 6.6
(gffin)
Condition 2 as/(bstcs) 21.12 373.3 102.4 171.4
bslcs 0.48 2.46 1.68 0.48
workability first alignment O X X O
third alignment O O O O
adhesive performance of base film X O O O
evaluation of electrical short circuit O O O X

1) A refers to the average of the other values of the surface resistance of the first base material, the upper surface
of the liner film, the lower surface of the liner film, the second adhesive layer, and the second base material, except

for a maximum value and a minimum value of the surface resistance.

[0110] As shown in Tables 1 through 5,

Examples 1 through 5, 7, 8, 11, and 12 that satisfy the preferable conditions according to the present disclosure, which
are related to the weight average molecular weight of the first main agent resin, the second main agent resin, whether
the lower surface of the liner film is release-treated, the content of the antistatic agent in the first adhesive composition
and the second adhesive composition, whether the first base material, the second base material, and the liner film are
antistatic treated, exhibited excellent alignment process workability, excellent adhesive performance of the base film,
and also the capability of preventing an electrical short circuit at the same time, compared to Examples 6, 9, 10, 13
through 20 and Comparative Examples 1 through 4 where at least one of the above conditions was omitted.

[0111] In detail, Examples 1, 4, and 5 that satisfy the weight average molecular weight of the second main agent resin
according to the present disclosure exhibited excellent alignment process workability compared to Example 6 where the
weight average molecular weight of the second main agent resin was not met.

[0112] In addition, in Examples 1, 7, and 8 that satisfy the content of the antistatic agent included in the first adhesive
composition according to the present disclosure, excellent alignment process workability compared to Example 9, which
did not satisfy the condition of the content of the antistatic agent, was exhibited.

[0113] In addition, in Examples 1, 11, and 12 that satisfy the content of the antistatic agent included in the second
adhesive composition according to the present disclosure, no electrical short circuit occurred compared to Example 10,
which did not meet the condition of the content of the antistatic agent, and also, excellent alignment process workability
was exhibited compared to Example 13.

[0114] In addition, in Example 1 in which antistatic treatment was performed on the lower surface of the first base
material, the lower surface of the second base material, and the upper and lower surfaces of the liner film, no electrical
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short circuit occurred compared to Examples 14 through 19 in which the antistatic treatment was omitted on at least one
of the lower surface of the first base material, the lower surface of the second base material, and the upper and lower
surfaces of the liner film.

[0115] Inaddition,in Example 1 that satisfies the content of the antistaticagentincluded in the first adhesive composition
and the content of the antistatic agent included in the second adhesive composition, according to the present disclosure,
no electrical short circuit occurred compared to Example 20 where the contents were not satisfied.

[0116] In addition, Examples 1 through 3 that satisfy the weight average molecular weight of the first main agent resin
according to the present disclosure exhibited excellent adhesive performance of the base film compared to Comparative
Example 1 where the weight average molecular weight of the first main agent resin was not met.

[0117] In addition, Examples 1, 4, and 5 that satisfy the weight average molecular weight of the second main agent
resin according to the present disclosure exhibited excellent alignment process workability compared to Comparative
Example 2 where the weight average molecular weight of the second main agent resin was not satisfied.

[0118] In addition, Example 1 in which a releasing treatment was performed on the lower surface of the liner film
according to the present disclosure exhibited excellent alignment process workability compared with Comparative Ex-
ample 3 in which no release treatment was performed.

[0119] In addition, in Examples 1, 7 and 8 that satisfy the content of the antistatic agent included in the first adhesive
composition according to the present disclosure, no electrical short circuit occurred compared to Comparative Example
4 which did not satisfy the content of the antistatic agent.

[0120] While the present disclosure has been particularly shown and described with reference to exemplary embod-
iments thereof, it is to be understood that the present disclosure is not limited to the disclosed exemplary embodiments,
It will be understood by those skilled in the art that various changes such as addition, modification, elimination, or
supplementation may be made therein to easily suggest other embodiments, without departing from the spirit and scope
of the disclosure as defined by the appended claims.

Claims
1. A bottom protection film for an OLED panel, comprising:

a base film including a first adhesive layer disposed on an upper surface of a first base material;

a carrier film including a second adhesive layer adhered to a lower surface of the first base material and a
second base material adhered to a lower surface of the second adhesive layer; and

a liner film adhered using the first adhesive layer,

wherein the liner film, the first base material, the first adhesive layer, the second base material, and the second
adhesive layer all satisfy Condition (1) and Condition (2) below:

oy

100 << —

(1) ,

a b
23<——> 2
(2) byte, , C3 ,

where, A denotes the average of the other values except for a maximum value and a minimum value of
surface resistances from among a,, b4, b, ¢4, and c,, and a; denotes a surface resistance (£/sq) of the
first adhesive layer, a, denotes a surface resistance (Q/sq) of the first base material, by and b, respectively
denote surface resistances (Q/sq) of upper and lower surfaces of the liner film, ¢, denotes a surface resist-
ance (Q/sq) of the second adhesive layer, and ¢, denotes a surface resistance (Q/sq) of the second base
material, and

az denotes adhesion (gf/in) of the base film, b; denotes a release force (gf/in) of the liner film, and c5 denotes
an exfoliation force (gf/in) of the carrier film.

2. The bottom protection film for an OLED panel of claim 1, wherein the liner film, the first base material, the first

adhesive layer, the second base material, and the second adhesive layer all satisfy Condition (1) and Condition (2)
below:
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'e
10°<—+ <10’
(1) A ,

s b;
30— <560 0.3<— <0.9
(2) bite, C3

H

The bottom protection film for an OLED panel of claim 1, wherein a surface resistance of the first adhesive layer is
1.0x1010 to 1.0x 1012 Q/sq, and

a surface resistance of the first base material is 1.0x 105 to 1.0x109 Q/sq, and

surface resistances of the upper and lower surfaces of the liner film are respectively 1.0x105 to 1.0x10° Q/sq, and
surface resistances of the second adhesive layer and the second base material are respectively 1.0xX105t0 1.0x10°
Q/sq.

The bottom protection film for an OLED panel of claim 1, wherein the liner film has a releasing force of 5 gf/in or less.

The bottom protection film for an OLED panel of claim 1, wherein adhesion of the first adhesive layer measured by
using a measurement method below is 250 gf/in or higher:

[Measurement Method]

The first adhesive layer is adhered to glass, and after 24 hours, an adhesion of the first adhesive layer is measured
when the first adhesive layer is exfoliated at 180° at a rate of 5 mm per second.

The bottom protection film for an OLED panel of claim 1, wherein an exfoliation force between the base film and
the carrier film is 3 to 10 gf/in.

The bottom protection film for an OLED panel of claim 1, wherein the first base material and the second base material
are a PET base material, and
the first adhesive layer and the second adhesive layer are acrylic adhesive layers.

The bottom protection film for an OLED panel of claim 1, wherein a lower surface of the liner film is silicon release-
treated.

The bottom protection film for an OLED panel of claim 1, wherein at least one surface of each of the liner film, the
first base material, and the second base material is antistatic treated.

The bottom protection film for an OLED panel of claim 1, wherein the first adhesive layer and the second adhesive
layer comprise an antistatic agent.

The bottom protection film for an OLED panel of claim 1, wherein the first adhesive layer has a thickness of 10 to
30 um, and the first base material has a thickness of 65 to 140 um.

The bottom protection film for an OLED panel of claim 1, wherein the liner film has a thickness of 55 to 95 um, and
wherein the second adhesive layer has a thickness of 1 to 10 um, and
wherein the second base material has a thickness of 20 to 60 um.

A method of applying a bottom protection film for an OLED panel, the method comprising:

exfoliating a liner film from the bottom protection film for an OLED panel;

attaching, to the OLED panel, a base film and a carrier film, from which the liner film is exfoliated; and
exfoliating the carrier film from the base film and the carrier film that are attached to the OLED panel,
wherein the bottom protection film for an OLED panel comprises:

a base film comprising a first adhesive layer formed on an upper surface of a first base material;

a carrier film comprising a second adhesive layer adhered to a lower surface of the first base material and
a second base material adhered to a lower surface of the second adhesive layer; and

a liner film adhered using the first adhesive layer,
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wherein the liner film, the first base material, the first adhesive layer, the second base material, and the
second adhesive layer all satisfy Condition (1) and Condition (2) below,

100< -

(1) ,

a b
3<%
(2) byte, , C3 ,

where, A denotes the average of the other values except for a maximum value and a minimum value of
surface resistances from among a,, b4, b,, ¢4, and c,, and a,; denotes a surface resistance (€/sq) of the
first adhesive layer, a, denotes a surface resistance (Q/sq) of the first base material, by and b, respectively
denote surface resistance (€/sq) of upperand lower surfaces of the liner film, ¢, denotes a surface resistance
(©/sq) ofthe second adhesive layer, and c, denotes a surface resistance (€/sq) of the second base material,
and

az denotes adhesion (gf/in) of the base film, b; denotes arelease force (gf/in) of the liner film, and ¢ denotes
an exfoliation force (gf/in) of the carrier film.

An organic light-emitting display device comprising a base film and an OLED panel,

wherein the OLED panel comprises a substrate and an organic light-emitting device arranged on the substrate, and
the base film comprises a base material and an adhesive layer arranged on an upper surface of the base material, and
wherein a surface resistance of the adhesive layer is 1.0x1010 to 1.0x10'2 Q/sq, and

a surface resistance of the base material is 1.0x 105 to 1.0x10° Q/sq.

The organic light-emitting display device of claim 14, wherein an adhesion of the adhesive layer measured by using
a measurement method below is 250 gf/in or higher:

[Measurement Method]

The adhesive layer was adhered to glass, and after 24 hours, an adhesion of the adhesive layer was measured
when the adhesive layer was exfoliated at 180° at a rate of 5 mm per second.

The organic light-emitting display device of claim 14, wherein the base material is a PET base material, and
the adhesive layer is an acrylic adhesive layer.

The organic light-emitting display device of claim 14, wherein at least one surface of the base material is antistatic
treated.

The organic light-emitting display device of claim 14, wherein the adhesive layer comprises an antistatic agent.

The organic light-emitting display device of claim 14, wherein the adhesive layer has a thickness of 10 to 30 um,
and the first base material has a thickness of 65 to 140 um.

The organic light-emitting display device of claim 14, wherein the adhesive layer comprises polybutyl methacrylate
and a pyridine antistatic agent,

wherein a thin film including PEDOT/PSS (poly(3,4-ethylene dioxythiophene) polystyrene sulfonate) is coated on a
lower surface of the base material.

20



EP 3 573 122 A1

FIG. 1

_)L /
N

N
H_J

21



EP 3 573 122 A1

FIG. 2
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