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(7) ABSTRACT

A substrate laminating low film, a substrate laminated struc-
ture and a method of manufacturing an organic light emitting
display are disclosed. One inventive aspect includes a base
member, a first adhesion layer formed on the base member,
and a second adhesion layer formed on the first adhesion
layer. The second adhesion layer has a second adhesion
strength less than the first adhesion strength of the first adhe-
sion layer.
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SUBSTRATE LAMINATING LOWER FILM
AND SUBSTRATE LAMINATED STRUCTURE
AND METHOD OF MANUFACTURING
ORGANIC LIGHT EMITTING DISPLAY
APPARATUS USING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority from Korean Patent
Application No. 10-2013-0063550 filed on Jun. 3, 2013 inthe
Korean Intellectual Property Office, and all the benefits
accruing therefrom under 35 U.S.C. 119, the contents of
which in its entirety are herein incorporated by reference.

BACKGROUND

[0002] 1.Field

[0003] The disclosed technology generally relates to a sub-
strate laminating lower film, a substrate laminated structure
and a method of manufacturing an organic light emitting
diode display.

[0004] 2. Description of the Related Technology

[0005] In recent years, among various kinds of display
devices, organic light emitting diode (OLED) displays have
received much attention because of low power consumption
and superior color reproducibility. An OLED generally
includes a cathode electrode, an anode electrode and a light
emitting layer. When a voltage is applied to the cathode
electrode and the anode electrode, visible light is emitted
from the light emitting layer.

[0006] For color display, an OLED display generally
includes a red light emitting layer, a green light emitting layer
and a blue light emitting layer.

[0007] These light emitting layers are generally formed
using a deposition or a transfer method. Specifically, the
transfer method using a doner film has high processing effi-
ciency and recently receives widely attentions. When a light
emitting layer is formed using the transfer method, a lamina-
tion process between a substrate and a doner film is per-
formed. In order to firmly maintain the substrate-doner film
lamination, a method of laminating the doner film to a lower
film under the substrate is considered here. However, if the
doner film is cured or is not made of a thermally meltable
material, thermal lamination of the lower film may not be
performed properly and it will be difficult to secure sufficient
adhesion.

[0008] It is important to increasing an adhesive strength
between the lower film and the doner film for maintaining the
adhesion inbetween. However, it may also cause rupture of a
film and non-uniformity in a subsequent peeling process and
result in a mura phenomenon.

SUMMARY OF CERTAIN INVENTIVE ASPECTS

[0009] Thedisclosed technology provides a substrate lami-
nating lower film, which can reduce film rupture and non-
uniformity in a subsequent peeling process while providing
appropriate adhesion with respect to a doner film.

[0010] The disclosed technology also provides a substrate
laminated structure, which enables stable lamination and
peeling.

[0011] Thedisclosed technology also provides a method of
manufacturing an organic light emitting display apparatus,
which can transfer a light emitting layer in a stable manner
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and preventing a mura phenomenon by overcoming a prob-
lem of non-uniformity in peeling.

[0012] These and other objects of the disclosed technology
will be described in or be apparent from the following
description of the preferred embodiments.

[0013] According to an aspect of the disclosed technology,
there 1s provided a substrate laminating lower film including
a base member, a first adhesion layer formed on the base
member and having first adhesion, and a second adhesion
layer formed on the first adhesion layer and having second
adhesion smaller than the first adhesion.

[0014] According to another aspect of the disclosed tech-
nology, there is provided a substrate laminated structure
including a base member, a first adhesion layer formed on the
base member and having first adhesion, a second adhesion
layer formed on the first adhesion layer and having second
adhesion smaller than the first adhesion, a target substrate
disposed on the second adhesion layer of the substrate lami-
nating lower film, and a doner film covering the target sub-
strate and the second adhesion layer and having at least a
portion attached to the second adhesion layer.

[0015] According to still another aspect of the disclosed
technology, there is disclosed a method of manufacturing an
organic light emitting display apparatus, the method includ-
ing providing a substrate laminating lower film including a
base member, a first adhesion layer formed on the base mem-
ber and having first adhesion, and a second adhesion layer
formed on the first adhesion layer and having second adhe-
sion smaller than the first adhesion, disposing a target sub-
strate for an organic light emitting display apparatus on the
second adhesion layer of the lower film, disposing a doner
film on the lower film and the target substrate to attach the
target substrate to the doner film and make the second adhe-
sion layer and the doner film contact each other, and heating
contact portions between the second adhesion layer and the
doner film to attach the second adhesion layer and the doner
film to each other.

[0016] According to still another aspect of the disclosed
technology, there disclosed an apparatus for manufacturing
an organic light emitting display. The apparatus comprises
means for providing a substrate laminating lower film includ-
ing a base member, a first adhesion layer and a second adhe-
sion layer, means for disposing a target substrate on the lower
film, and means for disposing a doner film on the lower film
and the target substrate.

[0017] Embodiments of the disclosed technology disclose
at least the following effects.

[0018] In the substrate laminating lower film according to
embodiments of the disclosed technology, appropriate adhe-
sion with respect to a doner film can be disclosed and film
rupture and non-uniformity in a subsequent peeling process
can be suppressed.

[0019] In addition, in the substrate laminated structure
according to embodiments of the disclosed technology, stable
lamination is achieved, thereby facilitating stable transfer ofa
target substrate and easily peeling a lower film.

[0020] Further, in the method of manufacturing an organic
light emitting display apparatus according to embodiments of
the disclosed technology, appropriate adhesion with respect
to a doner film can be disclosed and film rupture and non-
uniformity in a subsequent peeling process can be sup-
pressed, thereby transferring a light emitting layer in a stable
manner while preventing a mura phenomenon.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The above and other features and advantages of the
disclosed technology will become more apparent by describ-
ing in detail preferred embodiments thereof with reference to
the attached drawings in which:

[0022] FIG.1 is a cross-sectional view of a substrate lami-
nating lower film having a substrate according to an embodi-
ment of the disclosed technology laminated thereon;

[0023] FIG. 2 is a perspective view of the substrate lami-
nating lower film shown in FIG. 1;

[0024] FIG. 3 is a cross-sectional view of a substrate lami-
nating lower film according to another embodiment of the
disclosed technology;

[0025] FIGS. 4 and 5 are a cross-sectional view and a per-
spective view of a substrate laminating lower film according
to still another embodiment of the disclosed technology;
[0026] FIG. 6 is a cross-sectional view of a substrate lami-
nating lower film according to still another embodiment of the
disclosed technology;

[0027] FIG. 7 is a cross-sectional view of a substrate lami-
nating lower film according to still another embodiment of the
disclosed technology;

[0028] FIG. 8 is a cross-sectional view of a substrate lami-
nating lower film according to still another embodiment of the
disclosed technology;

[0029] FIG.9is a cross-sectional view of a substrate lami-
nated structure according to an embodiment of the disclosed
technology;

[0030] FIG.101s a flowchart of a method of manufacturing
an organic light emitting display apparatus according to an
embodiment of the disclosed technology; and

[0031] FIGS. 11, 13 and 15 are perspective views illustrat-
ing process steps of an organic light emitting display appara-
tus according to an embodiment of the disclosed technology
and FIGS. 12 and 14 are cross-sectional views illustrating
process steps of an organic light emitting display apparatus
according to an embodiment of the disclosed technology.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0032] Advantages and features of the disclosed technol-
ogy and methods of accomplishing the same may be under-
stood more readily by reference to the following detailed
description of preferred embodiments and the accompanying
drawings. The disclosed technology may, however, be
embodied in many different forms and should not be con-
strued as being limited to the embodiments set forth herein.
Rather, these embodiments are disclosed so that this disclo-
sure will be thorough and complete and will fully convey the
concept of the invention to those skilled in the art, and the
disclosed technology will only be defined by the appended
claims. Like reference numerals refer to like elements
throughout the specification.

[0033] The drawings and description are to be regarded as
illustrative in nawre and not restrictive. Like reference
numerals designate like elements throughout the specifica-
tion.

[0034] Further, since sizes and thicknesses of constituent
members shown in the accompanying drawings are arbitrarily
given for better understanding and ease of description, the
disclosed technology is not limited to the illustrated sizes and
thicknesses.
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[0035] 1Inthe drawings, the thickness of layers, films, pan-
els, regions, etc., are exaggerated for clarity. In the drawings,
for better understanding and ease of description, the thick-
nesses of some layers and areas are exaggerated. It will be
understood that when an element such as a layer, film, region,
or substrate is referred to as being “on” another element, it
may be directly on the other element or intervening elements
may also be present.

[0036] The terminology used herein is for the purpose of
describing particularembodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises” and/
or “comprising,” when used in this specification, specify the
presence of stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.
[0037] It will be understood that when an element or layer
is referred to as being “on”, “connected to” or “coupled to”
another element or layer, it can be directly on, connected or
coupled to the other element or layer or intervening elements
or layers may be present. In contrast, when an element is
referred to as being “directly on”, “directly connected to” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. As used herein, the
term “and/or” includes any and all combinations of one or
more of the associated listed items.

[0038] It will be understood that, although the terms first,
second, etc. may be used herein to describe various elements,
components, regions, layers and/or sections, these elements,
components, regions, layers and/or sections should not be
limited by these terms. These terms are only used to distin-
guish one element, component, region, layer or section from
another region, layer or section. Thus, a first element, com-
ponent, region, layer or section discussed below could be
termed a second element, component, region, layer or section
without departing from the teachings of the disclosed tech-
nology.

[0039] Spatially relative terms, such as “beneath”,
“below”, “lower”, “above”, “upper”. and the like, may be
used herein for ease of description to describe one element or
feature’s relationship to another element(s) or feature(s) as
illustrated in the figures. It will be understood that the spa-
tially relative terms are intended to encompass different ori-
entations of the device in use or operation in addition to the
orientation depicted in the figures. For example, if the device
in the figures is turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the exemplary
term “below” can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

[0040] Embodiments are described herein with reference to
cross-section illustrations that are schematic illustrations of
idealized embodiments (and intermediate structures). As
such, variations from the shapes of the illustrations as a result,
for example, of manufacturing techniques and/or tolerances,
are to be expected. Thus, these embodiments should not be
construed as limited to the particular shapes of regions illus-
trated herein but are to include deviations in shapes that result,
for example, from manufacturing. For example, an implanted
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region illustrated as a rectangle will, typically, have rounded
or curved features and/or a gradient of implant concentration
at its edges rather than a binary change from implanted to
non-implanted region. Likewise, a buried region formed by
implantation may result in some implantation in the region
between the buried region and the surface through which the
implantation takes place. Thus, the regions illustrated in the
figures are schematic in nature and their shapes are not
intended to illustrate the actual shape of a region of a device
and are not intended to limit the scope of the disclosed tech-
nology.

[0041] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which the disclosed technology belongs. It will be further
understood that terms, such as those defined in commonly
used dictionaries, should be interpreted as having a meaning
that is consistent with their meaning in the context of the
relevant art and this specification and will not be interpreted in
an idealized or overly formal sense unless expressly so
defined herein.

[0042] Hereinafter, embodiments of the disclosed technol-
ogy will be described with reference to the accompanying
drawings. FIG. 1 is a cross-sectional view of a substrate
laminating lower film having a substrate according to an
embodiment of the disclosed technology laminated thereon.
FIG. 2 is a perspective view of the substrate laminating lower
film shown in FIG. 1.

[0043] Referring to FIGS. 1 and 2, the substrate laminating
lower film 113 is used in laminating a target substrate 200 and
a doner film. In addition, the substrate laminating lower film
113 may also be used as a conveying support that conveys the
target substrate 200 while protecting the same. In an exem-
plary implementation, the substrate laminating lower film
113 isused as a support for conveying the target substrate 200
to athermal transfer processing apparatus. The thermal trans-
fer processing apparatus performs a laser induced thermal
transfer process.

[0044] The target substrate 200 is disposed on the substrate
laminating lower film 113. The target substrate 200 and the
substrate laminating lower film 113 are covered by the doner
film. In order to directly attach the substrate laminating lower
film 113 to the doner film, the substrate laminating lower film
113 may be larger than the target substrate 200 in size. The
target substrate 200 is disposed at a central portion of the
substrate laminating lower film 113. Peripheries of the sub-
strate laminating lower film 113 may be exposed.

[0045] The target substrate 200 may be a substrate for a
display or a panel for a display, such as an organic light
emitting display (OLED), a liquid crystal display (LCD), an
electrophoretic display device, or a plasma display panel
(PDP). In addition, the target substrate 200 may be a bare
substrate or a substrate having a structure such as a thin film
or a wiring.

[0046] The substrate laminating lower film 113 includes a
base member 100, a first adhesion layer 111 and a second
adhesion layer 112. The first adhesion layer 111 and the
second adhesion layer 112 are sequentially stacked on the
base member 100.

[0047] The base member 100 may be positioned at the
bottommost portion of the substrate laminating lower film
113. In some exemplary implementations, the base member
100 is made of at least one of polyethylene terephthalate
(PET), polystyrene (PS), or polyphenylene ether.
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[0048] 1In the substrate laminating lower film 113, the base
member 100 may protect the target substrate 200 and/or serve
as aconveying support. To this end, the base member 100 may
have a sufficiently high strength and a sufficiently great thick-
ness. In an exemplary implementation, the base member 100
has a thickness in a range of 100 to 500 um. Ifthe thickness of
the base member 100 is greater than or equal to 100 wm, film
sagging may be reduced when the film is conveyed between
chambers through a robot or a conveyor. In turn, this facili-
tates the film conveyance. If the thickness of the base member
100 is smaller than or equal to 500 uM, adhesion between the
base member 100 and the doner film can be properly main-
tained and non-uniformity can be prevented during a roll
peeling process.

[0049] The first adhesion layer 111 is formed on the base
member 100 and the second adhesion layer 112 is formed on
the first adhesion layer 111. The first adhesion layer 111 and
the second adhesion layer 112 may be thermally adhesive
layers, respectively.

[0050] The second adhesion layer 112 directly contacts the
target substrate 200. In addition, the second adhesion layer
112 may directly contact the peripheries or terminals of the
doner film covering the target substrate 200.

[0051] The first adhesion layer 111 has first adhesion and
the second adhesion layer 112 may have second adhesion
smaller than the first adhesion. Here, the term “adhesion”
may mean a bonding force of an interface between an adhe-
sive layer and an object to be adhered, that is, a force applied
when two objects stick to each other.

[0052] The first adhesion layer 111 has first adhesion,
which is relatively strong. The first adhesion layer 111 pow-
erfully adheres to the second adhesion layer 112 and the base
member 100 together.

[0053] The second adhesion layer 112 has second adhe-
sion, which is relatively weak. The second adhesion layer 112
assists in peeling, In an exemplary implementation of an
organic light emitting display manufacturing process, the
target substrate 200 is disposed on the second adhesion layer
112, the resultant structure is covered by the doner film, and
the peripheries or terminals of the doner film is attached to the
second adhesion layer 112. Here, since the second adhesion
layer 112 has relatively weak second adhesion, permanent
adhesion between the second adhesion layer 112 and the
doner film may not be exhibited. Accordingly, the substrate
laminating lower film 113 may be easily removed without
non-uniformity in a subsequent peeling process.

[0054] The second adhesion layer 112 may have a lower
melting point than the first adhesion layer 111 or the base
member 100. If the second adhesion layer 112 is heated to its
melting point or higher to be attached to the doner film, a
second material forming the second adhesion layer 112 starts
to be melted earlier than a first material forming the first
adhesion layer 111 and the base member 100 and therefore,
the second exerting adhesion with respect to the doner film. If
the heating temperature is maintained to be lower than the
melting point of the second adhesion layer 112 and to be
lower than the melting points of the first adhesion layer 111
and the base member 100, crystallinity of the first adhesion
layer 111 and the base member 100 may not be broken. Since
adhesion of an adhesive layer further increases while its tem-
perature increases more than a melting point, the adhesion of
the second adhesion layer 112 increases when its temperature
increases between the melting point of the second adhesion
layer 112 and the melting point of the first adhesion layer 111.
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[0055] The first adhesion layer 111 and the second adhe-
sion layer 112 may be made of polyolefin-based resins,
respectively. In an exemplary embodiment, the second adhe-
sionlayer 112 is made of an inhomogeneous polyolefin-based
resin and the first adhesion layer 111 is made of a homog-
enous polyolefin-based resin.

[0056] In another embodiment, the second adhesion layer
112 includes inhomogeneous polyethylene and the first adhe-
sion layer 111 includes homogenous polyethylene. Since
inhomogeneous polyethylene has alkyl branches irregularly
formed in its linear chain, crystallinity between polymers is
low at a low temperature. Since homogenous polyethylene
has no alky branch or few alkyl branches in its linear chain,
crystallinity between polymers is very high. Therefore, inho-
mogeneous polyethylene with low crystallinity is first melted
by heating, while homogenous polyethylene with high crys-
tallinity maintains its crystal forms.

[0057] Insome other embodiments, the first adhesion layer
111 and the second adhesion layer 112 are formed by blend-
ing an inhomogeneous polyolefin-based resin, e.g., inhomo-
geneous polyethylene, and a homogenous polyolefin-based
resin, e.g., homogenous polyethylene. A mixing ratio
between the first adhesion layer 111 and the second adhesion
layer 112 varies in different manners. In an exemplary
embodiment, a melting point of the second adhesion layer
112 is controlled to be lower than that of the first adhesion
layer 111 by adjusting a ratio between inhomogeneous poly-
ethylene and homogenous polyethylene with respect to the
second adhesion layer 112 to be higher than that with respect
to the first adhesion layer 111.

[0058] In an exemplary embodiment, the first adhesion
layer 111 and the second adhesion layer 114 have the same
thickness. In another exemplary implementation, a total
thickness of the first adhesion layer 111 and the second adhe-
sion layer 114 is in a range of 10 to 100 um. If the total
thickness of the first adhesion layer 111 and the second adhe-
sion layer 114 is greater than or equal to 10 pm and the
temperature is greater than the melting point of the second
adhesion layer 114, the thickness of the second adhesion layer
114 is reduced and adhesion may be exhibited without being
broken. In addition, if the total thickness of the first adhesion
layer 111 and the second adhesion layer 114 is smaller than or
equal to 100 um, adhesion between the base member 100 and
the doner film may be well maintained.

[0059] FIG. 3 is a cross-sectional view of a substrate lami-
nating lower film according to another embodiment of the
disclosed technology.

[0060] Referring to FIG. 3, the substrate laminating lower
film 113_1 according to the embodiment of the disclosed
technology is different from the substrate laminating lower
film 113 according to the previous embodiment shown in
FIG. 1 because a thickness of a first adhesion layer 111_1 is
greater than that of a second adhesion layer 112_1.

[0061] In details, the second adhesion layer 112_1 has a
relatively low melting point and exhibits adhesion as the
result of heating. If the second adhesion layer 112_1 has a
relatively small thickness and heat conduction is well per-
formed on the overall second adhesion layer 112_1 as the
result of heating, the second adhesion layer 112_1 achieving
effective adhesion. In addition, when the thickness of the first
adhesion layer 111_1 is relatively large, a cushioning func-
tion can be exhibited. Thus, functions of protecting a target
substrate 200 of a base member 100 and serving as a convey-
ing support can be advantageously achieved.
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[0062] A ratio between a thickness of the second adhesion
layer 112_1 and a thickness of the first adhesion layer 111_1
may be approximately 3:7 to approximately 4:6. In an exem-
plary implementation, a total thickness of the first adhesion
layer 111_1 and the second adhesion layer 112_1 is in arange
of 10 to 100 pm.

[0063] FIGS. 4 and 5 are a cross-sectional view and a per-
spective view of a substrate laminating lower film according
to still another embodiment of the disclosed technology.
[0064] Referring to FIGS. 4 and 5, the substrate laminating
lower film 113_2 according to the embodiment of the dis-
closed technology is different from the substrate laminating
lower film 113 according to the previous embodiment shown
in FIG. 1 in that a second adhesion layer 115 is not formed on
the entire surface of a first adhesion layer 111 but is formed
only on the edge of the first adhesion layer 111.

[0065] In details, the second adhesion layer 115 may be
shaped to define a window opened at its central portion. The
central portion of the first adhesion layer 111 may be exposed
through the open window. Referring to FIGS. 4 and 5, a target
substrate 200 disposed on the exposed surface of the first
adhesion layer 111 and the peripheries of a doner film cover-
ing the target substrate 200 are adhered to the second adhe-
sion layer 115.

[0066] The target substrate 200 is disposed inside the win-
dow of'the second adhesion layer 115 to be spaced apart from
the second adhesion layer 115. Sides of the target substrate
200 and the second adhesion layer 115 may be equally spaced
apart from each other. In some embodiments, the target sub-
strate 200 is disposed such that its one side contacts one
surface of the second adhesion layer 115 or partially overlaps
a top surface of the second adhesion layer 115.

[0067] A thickness of the second adhesion layer 115 may
be smaller than that of the target substrate 200. If the thickness
of the second adhesion layer 115 is smaller than that of the
target substrate 200, a surface of the target substrate 200
protrudes relative to a surface of the second adhesion layer
115 so that the doner film and the target substrate 200 may
easily contact with each other when a substrate laminated
structure is formed by covering the doner film over the target
substrate 200.

[0068] FIG. 6 is a cross-sectional view of a substrate lami-
nating lower film according to still another embodiment of the
disclosed technology.

[0069] Referring to FIG. 6, the substrate laminating lower
film 113_3 according to an embodiment of the disclosed
technology is different from the substrate laminating lower
film 113 according to the previous embodiment shown in
FIG. 1 in that a barrier layer 130 is further provided between
a base member 100 and a first adhesion layer 111.

[0070] Thebarrierlayer 130 may prevent oxygen and mois-
ture from penetrating from the base member 100 due to main-
tenance of vacuum degree and exposure to the air and there-
fore protect the target substrate 200 disposed thereon. In
addition, the barrier layer 130 may protect the target substrate
200 or the base member 100, prevent the base member 100
from absorbing external moisture to then be swollen, and
prevent the target substrate 200 from being deformed.
[0071] In an exemplary implementation, the barrier layer
130 has moisture permeability of 1.0 g/m*-day or less. The
barrier layer 130 may be made of an inorganic material. In
another exemplary implementation, the barrier layer 130
includes oxide, nitride or oxynitride of silicon.
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[0072] Theoxide of silicon may be represented by SiO, and
may satisfy an inequation 1.4<x<2.0 to meet the requirement
of moisture barrier property.

[0073] The nitride of silicon may be represented by SiN,,
and may satisfy an inequation 0.5<y<l1.5 to meet the require-
ment of moisture barrier property.

[0074] The oxynitride of silicon may be represented by
SiO,N,, and may satisfy inequations 0<x<0.8 and 0.8<y<1.3
to meet the requirement of moisture barrier property.

[0075] In other embodiments, the barrier layer 130 may be
made of oxide/nitride/oxynitride of aluminum, or diamond
like carbon (DLC). In addition, the barrier layer 130 may be
made of a mixture of two or more materials selected from the
group consisting of oxide, nitride or oxynitride of silicon,
oxide/nitride/oxynitride of aluminum, or diamond like car-
bon (DLC).

[0076] In some exemplary implementations, the barrier
layer 130 has a thickness in a range of 3 to 1000 nm. If the
thickness of the barrier layer 130 is greater than or equal to 3
nm, penetration of oxygen and moisture can be effectively
prevented. If the thickness of the barrier layer 130 is smaller
than or equal to 1000 nm, sufficiently high adhesion between
the base member 100 and the first adhesion layer 111 can be
maintained.

[0077] FIG. 7 is a cross-sectional view of a substrate lami-
nating lower film according to still another embodiment of the
disclosed technology.

[0078] Referring to FIG. 7, the substrate laminating lower
film 113_4 according to an embodiment of the disclosed
technology is different from the substrate laminating lower
film 113 of FIG. 1 in that a primer layer 140 is further pro-
vided between a base member 100 and a first adhesion layer
111.

[0079] The primer layer 140 further improves adhesion
between the base member 100 and the first adhesion layer
111. The primer layer 140 may be made of a polymeric
material having a superior adhesive property. In an exemplary
implementation, the primer layer 140 includes one or more
materials selected from a group consisting of polyester, poly-
ester, polyacrylate, silicone acrylic resin, methacrylic resin,
acrylic resin, melamine resin and polysiloxane resin.

[0080] The primer layer 140 may not perform functions of
protecting the target substrate 200 of the base member 100
and serving as a conveying support, but may provide higher
adhesion than the first adhesion layer 111 having first adhe-
sion, thereby more firmly adhering the base member 100 and
the first adhesion layer 111 to each other.

[0081] The primer layer 140 may have a sufficiently large
thickness to improve adhesion between the base member 100
and the first adhesion layer 111. In an exemplary implemen-
tation, the primer layer 140 has a thickness in a range of 50 to
1000 nm. If the thickness of the primer layer 140 is greater
than or equal to 50 nm, sufficiently high adhesion between the
base member 100 and the first adhesion layer 111 can be
provided. In addition, if the thickness of the primer layer 140
is smaller than or equal to 1000 nm, the primer layer 140 is
sufficiently dried to maintain adhesion between the base
member 100 and the first adhesion layer 111 without a reduc-
tion in the adhesion.

[0082] FIG. 8 is a cross-sectional view of a substrate lami-
nating lower film according to still another embodiment of the
disclosed technology.

[0083] Referring to FIG. 8, the substrate laminating lower
film 113_5 according to an embodiment of the disclosed
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technology is different from the substrate laminating lower
film 113 of FIGS. 6 and 7 in that both the barrier layer 130 and
the primer layer 140 are provided. In the present embodiment
shown in FIG. 8, since both of the barrier layer 130 and the
primer layer 140 are provided, high adhesion between a base
member 100 and a first adhesion layer 111 can be exhibited
and oxygen and moisture can be prevented from penetrating
due to exposureto the air. The barrier layer 130 and the primer
layer 140 are substantially the same as those described above
with reference to FIGS. 6 and 7. Therefore, arepeated expla-
nations thereof will be omitted.

[0084] Hereinafter, a substrate laminated structure formed
using the aforementioned substrate laminating lower film will
be described.

[0085] FIG.9 is a cross-sectional view of a substrate lami-
nated structure according to an embodiment of the disclosed
technology.

[0086] Referring to FIG. 9, the substrate laminated struc-
ture 101 may include a substrate laminating lower film 113, a
target substrate 200 disposed on a second adhesion layer 112
of the substrate laminating lower film 113, and a doner film
210 covering the target substrate 200 and the second adhesion
layer 112 and at least partially attached to the second adhesion
layer 112.

[0087] Here, the substrate laminating lower film 113 shown
in FIG. 1 is an exemplary implementation of a substrate
laminating lower film and is provided only for illustration.
Other substrate laminating lower films according to some
other embodiments of the disclosed technology may also be
used as the substrate laminating lower film 113.

[0088] The target substrate 200 may be disposed on the
substrate laminating lower film 113. Specifically, the target
substrate 200 may be disposed on a central portion of the
substrate laminating lower film 113. The target substrate 200
may be adhered to the second adhesion layer 112 of the
substrate laminating lower film 113.

[0089] The doner film 210 may be disposed on the target
substrate 200. The doner film 210 completely covers the
target substrate 200. The peripheries of the doner film 210
extend beyond edge portions of the target substrate 200 and
are adhered to the second adhesion layer 112 of the substrate
laminating lower film 113.

[0090] The doner film 210 may include a base member and
a transfer layer. Like the above-described base member 100,
the base member of the doner film 210 may be made of
polyethylene terephthalate (PET), polystyrene (PS), or
polyphenylene ether.

[0091] The transfer layer may include a material layer
transferred to the target substrate 200. The material layer may
include an organic material for forming an organic light emit-
ting layer.

[0092] Thedoner film 210 may further include other layers,
including a UV curable layer, a light-to-heat conversion layer,
and the like, in addition to the base member and the transfer
layer.

[0093] The UV curable layer may be easily adhered to the
substrate laminating lower film 113 and function to prevent
non-uniformity from occurring in a subsequent peeling pro-
cess. The UV curable layer may be formed using at least one
of a photoinitiator, a pre-polymer, a monomer, and a suitable
solvent.

[0094] Thelight-to-heat conversion layer may convert light
energy transferred to the doner film 210 into heat energy to
then transfer the transfer layer to the target substrate 200.
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[0095] The substrate laminated structure 101 may maintain
stable adhesion between the doner film 210 and the target
substrate 200 and easily peel peeling the substrate laminating
lower film 113 until the transferring of the transfer layer is
completed and the transfer layer is conveyed.

[0096] Hereinafter, a method of manufacturing an organic
light emitting display apparatus using the substrate laminat-
ing lower film will be described.

[0097] FIG.101is a flowchart of a method of manufacturing
an organic light emitting display apparatus according to an
embodiment of the disclosed technology. FIGS.11, 13 and 15
are perspective views illustrating process steps of an organic
light emitting display apparatus according to an embodiment
of the disclosed technology and FIGS. 12 and 14 are cross-
sectional views illustrating process steps of an organic light
emitting display apparatus according to an embodiment of the
disclosed technology.

[0098] Referring to FIGS. 10 and 11, first, a substrate lami-
nating lower film 113 is prepared (8110). The substrate lami-
nating lower film 113 has the same configuration as that
shown in FIG. 10. At the same time, the target substrate 200
and the doner film 210 are prepared. A target substrate foruse
in an organic light emitting display apparatus may be used as
the target substrate 200. Here, the substrate laminating lower
film 113 is larger than the target substrate 200 in size.
[0099] Next, the target substrate 200 is disposed on the
substrate laminating lower film 113 (S120).

[0100] The target substrate 200 is disposed at a central
portion of the substrate laminating lower film 113. Since the
substrate laminating lower film 113 is larger than the target
substrate 200, it may be partially exposed in the peripheries of
the target substrate 200 substrate laminating lower film 113
when the target substrate 200 is disposed on the substrate
laminating lower film 113.

[0101] Referring to FIGS. 10, 12 and 13, the substrate
laminating lower film and the target substrate are heated
while being covered by the doner film (S130).

[0102] The doner film 210 larger than the target substrate
200 is disposed on the target substrate 200. The doner film
210 covers a top surface of the target substrate 200 and sur-
rounds sides of the target substrate 200. The peripheries of the
doner film 210 are placed on the second adhesion layer 112 of
the exposed substrate laminating lower film 113. Strength-
ened adhesion has yet to be exhibited at contact portions
between the substrate laminating lower film 113 and the
doner film 210.

[0103] Next, the contact portions between the substrate
laminating lower film 113 and the doner film 210 are heated
to more firmly adhere the substrate laminating lower film 113
to the doner film 210. When the contact portions between the
substrate laminating lower film 113 and the doner film 210 are
heated, the contact portions may be selectively heated or
relatively intensely heated.

[0104] Forthe purpose of performing heating, a heating rod
230 may be used. The heating using the heating rod 230
comprises heating the peripheries of the target substrate 200
covered by the doner film 210, thereby providing adhesion to
the contact portions between the substrate laminating lower
film 113 and the doner film 210. In an exemplary embodi-
ment, the heating rod 230 may be shaped of a straight line, and
acouple of rods may constitute a heating rod set. The respec-
tiverods are spaced greater than a width of the target substrate
200 apart from each other to be arranged around opposite
sides of the target substrate 200, and the target substrate 200
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is positioned between the respective rods. At this step, heated
portions of the contact portions between the substrate lami-
nating lower film 113 and the doner film 210 may have
strengthened adhesion, thereby laminating the substrate lami-
nating lower film 113 and the doner film 210. Thereafter,
arranging the heating rod 230 around the other opposite sides
of the target substrate 200 and heating the same may further
be performed target substrate 200. As the result, the doner
film 210 around all of the sides of the target substrate 200 may
be attached to the substrate laminating lower film 113.
[0105] In some other embodiments, the heating rod 230 is
shaped of a rectangle frame, peripheries of the substrate lami-
nating lower film 113 making contact with the doner film 210
can be adhered just by one-time heating.

[0106] Meanwhile, adhesion exhibited positions between
the substrate laminating lower film 113 and the doner film 210
may vary according to the portion contacting with the heating
rod 230.

[0107] In an exemplary implementation, the heating rod
230 heat the doner film 210 while pressing a top surface of the
doner film 210. In another exemplary implementation, if the
heating rod 230 is positioned on the top surface of the doner
film 210, heat emitted from the heating rod 230 propagates to
internal structures of the doner film 210, a base member, a
transfer layer, etc., and is transferred to a top portion of the
second adhesion layer 112. The top portion of the second
adhesion layer 112 is the topmost one among components of
the substrate laminating lower film 113. If the second adhe-
sion layer 112 is heated to its melting point or higher by the
heat transferred to the top portion of the second adhesion
layer 112, crystallinity of a material forming the second adhe-
sion layer 112 is broken and strengthened adhesion is exhib-
ited at a surface of the second adhesion layer 112. The second
adhesion layer 112 having strengthened adhesion and the
doner film 210 may be more firmly adhered to each other.
However, the second adhesion layer 112 may have weaker
adhesion than the first adhesion layer 111, and the adhesion
exhibited may be controlled not to be high enough to perma-
nently adhere the second adhesion layer 112 and the doner
film 210 to each other as the result of heating. The controlling
may be achieved by adjusting a heating method and a heating
temperature, which will later be described in detail.

[0108] Meanwhile, heat is less transferred to the first adhe-
sion layer 111 under the second adhesion layer 112 than to the
second adhesion layer 112. Therefore, even if the second
adhesion layer 112 is heated to its melting point or higher to
then change crystallinity of the material forming the second
adhesion layer 112, crystallinity of the first adhesion layer
111 may be maintained because the first adhesion layer 111 is
not heated to its melting point or higher. Further, as described
above, if the first adhesion layer 111 is formed of a material
having a higher melting point than the second adhesion layer
112, the first adhesion layer 111 can be stably maintained to
be at a temperature of its melting point or less. Accordingly, it
is possible to prevent poor adhesion between the first adhe-
sion layer 111 and the base member 100, which may caused
when crystallinity of the first adhesion layer 111 is broken.
[0109] As described above, the heating using the heating
rod 230 may provide non-permanent adhesion to the contact
portions between the substrate laminating lower film 113 and
the doner film 210 by adjusting the heating method and the
heating temperature.

[0110] In an exemplary embodiment, impulse heating is
selected as the heating using the heating rod 230. In the
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impulse heating, heat is emanated from the heating rod 230
for a short time. In an exemplary implementation, heat in a
range of 100 to 120° C. is instantaneously emanated. In
details, a desired maximum heating temperature may be con-
trolled to be within a range of 100 to 120° C., and the heating
is performing for 1 to 3 seconds while maintaining the maxi-
mum heating temperature reached after the heating is started.
Accordingly, the contact portions between the substrate lami-
nating lower film 113 and the doner film 210 disposed to be
adjacent to each other may be instantaneously heated. Crys-
tallinity of only a top portion of the second adhesion layer 112
of the substrate laminating lower film 113 may be broken
through heat transfer and strengthened adhesion may be
exhibited, thereby allowing the substrate laminating lower
film 113 to be adhered to the doner film 210. Since heating is
instantaneously performed, the heat may not be sufficiently
transferred to components of the substrate laminating lower
film 113, other than the second adhesion layer 112, that is, the
first adhesion layer 111 and the base member 100. As the
result, the first adhesion layer 111 and the base member 100
may not undergo a property change, and adhesion therebe-
tween can be maintained.

[0111] Although not shown, a transfer layer of the doner
film 210 is transferred to a target substrate. Thereafter, the
substrate laminated structure may be conveyed to be sub-
jected to a peeling process.

[0112] Referring to FIGS. 10, 14 and 15, the substrate
laminating lower film 113 and the doner film 210 are peeled
(S140).

[0113] Since the contact portions between the substrate
laminating lower film 113 and the doner film 210 adhered by
heating is non-permanently adhered, the adhered portions of
the substrate laminating lower film 113 and the doner film 210
can be peeled using an appropriate peeling method.

[0114] In more details, as the result of heating, the doner
film 210 covering a top portion of the target substrate 200 is
adhered to the second adhesion layer 112 while surrounding
the sides of the target substrate 200. In the substrate laminat-
ing lower film 113, the second adhesion layer 112 is adhered
to the doner film 210 with weak adhesion. However, the first
adhesion layer 111 of the substrate laminating lower film 113
is firmly adhered to the second adhesion layer 112 and the
base member 100. Inan exemplary implementation, the adhe-
sion between the first adhesion layer 111 and the second
adhesion layer 112 is stronger than the adhesion between the
second adhesion layer 112 and the doner film 210. Likewise,
the adhesion between the first adhesion layer 111 and the base
member 100 is stronger than the adhesion between the second
adhesion layer 112 and the doner film 210. If a tear-off force
during a peeling process is greater than the adhesion between
the second adhesion layer 112 and the doner film 210 and
smaller than the adhesion between the first adhesion layer 111
and the second adhesion layer 112 or the adhesion between
the first adhesion layer and the base member 100, only the
adhered portions of the second adhesion layer 112 and the
doper film 210 can be selectively peeled. In addition, the
adhesion between the first adhesion layer 111 and the second
adhesion layer 112 is increased, so that a portion of the second
adhesion layer 112 may not be ruptured during the peeling
process and the second adhesion layer 112 and the doner film
210 can be definitely separated from each other.

[0115] Inanembodiment, an insertion unit is used to make
the substrate laminating lower film 113 and the doner film 210
easily separated from each other. Examples of the insertion
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unit may include a blade. The insertion unit is inserted into
directly adhered portions of the substrate laminating lower
film 113 and the doner film 210 to separate the second adhe-
sionlayer 112 of the substrate laminating lower film 113 from
the doner film 210.

[0116] In another exemplary embodiment of the disclosed
technology, an apparatus for manufacturing an organic light
emitting diode display is disclosed. The apparatus comprises
means for forming a substrate laminating lower film. The
means for forming the substrate may include the substrate
laminating lower film 113 and the substrate laminating lower
film 113 includes the base member 100, the first adhesion
layer 111 and the second adhesion layer 112. In some imple-
mentations, the first adhesion 111 is formed on the base
member 100 and having first adhesion, and the second adhe-
sion layer 112 is formed on the first adhesion layer 111 and
having second adhesion less than the first adhesion. In addi-
tion, the apparatus further comprises means for disposing a
target substrate on the substrate laminating lower film. The
means for disposing the target substrate on the substrate lami-
nating lower film may include the target substrate 200 and the
substrate laminating lower film 113. Moreover, the apparatus
further comprises means for disposing a doner film on the
lower film and the target substrate. The means for disposing
the doner film may include the doner film 210, the substrate
laminating lower film 113 and the target substrate 200.

[0117] For purposes of summarizing the disclosed technol-
ogy, certain aspects, advantages and novel features of the
disclosed technology have been described herein. It is to be
understood that not necessarily all such advantages may be
achieved in accordance with any particular embodiment of
the disclosed technology. Thus, the disclosed technology may
be embodied or carried out in a manner that achieves or
optimizes one advantage or group of advantages as taught
herein without necessarily achieving other advantages as may
be taught or suggested herein.

[0118] Various modifications of the above described
embodiments will be readily apparent, and the generic prin-
ciples defined herein may be applied to other embodiments
without departing from the spirit or scope of the disclosed
technology. Thus, the disclosed technology is not intended to
be limited to the embodiments shown herein but is to be
accorded the widest scope consistent with the principles and
novel features disclosed herein.

[0119] While the disclosed technology has been particu-
larly shown and described with reference to exemplary
embodiments thereof, it will be understood by those of ordi-
nary skill in the art that various changes in form and details
may be made therein without departing from the spirit and
scope of the disclosed technology as defined by the following
claims. It is therefore desired that the present embodiments be
considered in all respects as illustrative and not restrictive,
reference being made to the appended claims rather than the
foregoing description to indicate the scope of the invention.

What is claimed is:

1. An apparatus for laminating a substrate structure, the
apparatus comprising:

a base member;

a first adhesion layer formed on the base member and
having first adhesion; and

a second adhesion layer formed on the first adhesion layer
and having second adhesion less than the first adhesion.
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2. The apparatus of claim 1, wherein the first adhesion layer
has a melting point greater than a melting point of the second
adhesion layer.

3. The apparatus of claim 1, wherein the melting point of
the second adhesion layer is in a range of 80 to 100° C.

4. The apparatus of claim 1, further comprising a barrier
layer interposed between the first adhesion layer and the base
member.

5. The apparatus of claim 1, further comprising a primer
layer interposed between the first adhesion layer and the base
member.

6. The apparatus of claim 1, wherein a thickness of the first
adhesion layer is larger than that of the second adhesion layer.

7. The apparatus of claim 1, wherein the second adhesion
layer defines an open window at its central portion and is
disposed on the edge of the first adhesion layer, and the first
adhesion layer is exposed by the window of the second adhe-
sion layer.

8. The apparatus of claim 1 further comprising:

atarget substrate formed on the second adhesion layer; and

a doner film covering the target substrate and the second

adhesion layer and having at least one portion attached
to the second adhesion layer.

9. The apparatus of claim 8, wherein asize of the lower film
is larger than that of the target substrate.

10. A method of manufacturing an organic light emitting
display, the method comprising:

providing a substrate laminating lower film including a

base member, a first adhesion layer and a second adhe-

sion layer, the first adhesion formed on the base member

and having first adhesion strength, and the second adhe-

sion layer formed on the first adhesion layer and having

second adhesion strength less than the first adhesion;
disposing a target substrate on the lower film;

disposing a doner film on the lower film and the target

substrate, the doner film attached to the target substrate
and contacting the second adhesion layer; and

heating contact portions of the second adhesion layer and

the doner film to attach the second adhesion layer and the
doner film together.

11. The method of claim 10, wherein a size of the substrate
laminating lower film is larger than that of the target substrate.

12. The method of claim 10, wherein the first adhesion
layer of the substrate laminating lower film has a melting
point higher than that of the second adhesion layer.

13. The method of claim 10, wherein the melting point of
the second adhesion layer is in a range of 80 to 100° C.

14. The method of claim 10, wherein a barrier layer is
interposed between the first adhesion layer and the base mem-
ber.

15. The method of claim 10, wherein a primer layer is
interposed between the first adhesion layer and the base mem-
ber.
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16. The method of claim 10, wherein a thickness of the first
adhesion layer is larger than that of the second adhesion layer.

17. The method of claim 10, wherein the heating of the
contact portion comprises heating the doner film from its top
portion and exhibiting adhesion at the top portion of the
second adhesion layer.

18. The method of claim 10, wherein the heating of the
contact portions comprises impulse heating the contact por-
tions.

19. The method of claim 18, wherein the impulse heating is
performed at a temperature in a range of 100 to 120° C.

20. The method of claim 10, further comprising peeling the
second adhesion layer and the doner film.

21. An apparatus for manufacturing an organic light emit-
ting display, the apparatus comprising:

means for forming a substrate laminating lower film

including a base member, a first adhesion layer and a
second adhesion layer;

means for disposing a target substrate on the lower film;

and

means for disposing a doner film on the lower film and the

target substrate.

22.The apparatus of claim 21, wherein the first adhesion is
formed on the base member and having first adhesion, and
wherein the second adhesion layer is formed on the first
adhesion layer and having second adhesion less than the first
adhesion.

23. The apparatus of claim 21, wherein the means for
disposing the target substrate comprises means for disposing
the target substrate on the second adhesion layer.

24. The apparatus of claim 21, wherein the means for
disposing the doner comprises means for attaching the doner
film to the target substrate and contacting the second adhesion
layer.

25. The apparatus of claim 21, wherein the means for
disposing the doner film further comprising means for heat-
ing contact portions of the second adhesion layer and the
doner film to attach the second adhesion layer and the doner
film together.

26. The apparatus of claim 21, wherein the means for
disposing the doner film comprises means for heating the
doner film from its top portion and exhibiting adhesion at the
top portion of the second adhesion layer.

27. The apparatus of claim 21, wherein the means for
disposing the doner film comprises impulse heating contact
portions of the second adhesion layer and the doner film to
attach the second adhesion layer and the doner film together.

28. The apparatus of claim 21, further comprising means
for peeling the second adhesion layer and the doner film.
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